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préventive
ISBN 0-660-15732-2
Cat. no. H21-117/1994E
1. Medecine, Preventive — Canada — Handbooks, manuals, etc.
2. Periodic health examination — Canada — Handbooks,
manuals, etc.
3. Preventive health services — Canada — Handbooks,
manuals, etc.
I. Canada, Health Canada.
II. Title.
RA449.C32 1994

614.44′0971

C94-980322-7

Minister of Supply and Services Canada 1994
Available in Canada through
your local bookseller
or by mail from
Canada Communication Group — Publishing
Ottawa, Canada K1A 0S9
Catalogue No. H21-117/1994E
ISBN 0-660-15732-2

Introduction
This book is designed to serve as a practical guide to
clinicians, health professionals, professional associations and
health care planners in determining the inclusion or exclusion,
content and frequency of a wide variety of preventive health
interventions.
The Canadian Task Force on the Periodic Health
Examination was established in September, 1976 by the
Conference of Deputy Ministers of Health of the ten Canadian
provinces. Its stated mandate was “to determine how the
periodic health examination might enhance or protect the
health of Canadians and to recommend a plan for a lifetime
program of periodic health assessments for all persons living in
Canada”.
The original Task Force was chaired by Dr. Walter O.
Spitzer. Its membership included epidemiologists, health care
researchers and clinicians, both primary caregivers and
specialists.
The Task Force spent the first two years of its existence
developing a methodology for weighing the scientific evidence
for and against the effectiveness of an intervention in the
prevention of a disease or disorder. The methodology that
evolved from this process included a bi-directional system for
grading the strength of any recommendation for or against the
inclusion of a particular maneuver in the periodic health
examination. The Task Force recognized then, as it does now,
that in clinical practice, caregivers dealing with individual
patients, must make binary decisions (“do it” or “don’t do it”).
It also recognizes, however, that for many preventive
interventions, the scientific evidence does not lend itself to such
simple two-dimensional alternatives. What may be an advisable
preventive intervention for one individual or population group
may be totally inappropriate for another. The particular
characteristic that distinguishes the Task Force methodology
from traditional approaches to decision-making on prevention
issues is that evidence takes precedence over consensus. What
at first seemed like an inordinate amount of time spent
developing a rigorous evidence-based methodology turned out
(with the wisdom of hindsight) to have been time very well
spent. Several years later, the Canadian Task Force methodology
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was adopted with minimal modification by the U.S. Preventive
Services Task Force. It has now been applied successfully by the
two task forces to evaluate the preventability of over
200 conditions adversely affecting health, and has achieved
international recognition as a basis for developing guidelines for
clinical practice and public health policy.
Specific criteria have guided the selection of particular
conditions for assessment by the Task Force. These have
included the current burden of suffering (prevalence, morbidity
and mortality) and the effectiveness and acceptability of the
preventive maneuver.
The first Task Force report, published in 1979, reviewed
the scientific evidence for preventability of 78 conditions and
arrived at an important central recommendation, namely that
the undefined “annual check-up” should be abandoned. In its
stead, the Task Force recommended a series of age-specific
“health protection packages” that could be implemented in the
course of medical visits for other purposes.
Since 1979, the Canadian Task Force has published
9 updates, evaluating the preventability of 19 conditions not
considered previously and revising 28 earlier reports in the light
of new evidence. For many years the Canadian Task Force and
its American counterpart, the U.S. Preventive Services Task
Force have worked together in a close, constructive
collaboration. The strength of this association has grown with
the passing years. Each group has built on the virtues of the
other, often adopting reviews and recommendations of the
other body with little or no change when both were essentially
in agreement, as was usually the case. Most meetings of either
Task Force have been attended by representatives of the other.
Further tangible evidence of the strength of this binational
collaboration was the publication of the book, “Preventing
Disease: Beyond the Rhetoric” (Springer-Verlag, New York,
1990), containing extensive scientific reviews on the
preventability of over 40 conditions and detailed discussions of
issues such as scientific admissibility of evidence, technology
assessment, integration of preventive services in primary care
and the role of counselling in prevention. Most contributors
were members of the Canadian or U.S. Task Force, and some
chapters were co-authored by members of the two bodies. The
book was edited jointly by the Chairpersons of the Canadian
and U.S. Task Forces.
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The Canadian Guide to Clinical Preventive Health Care
has also benefitted from the strength of the Canadian-U.S.
collaboration. Both task forces have updated their analyses of
the scientific evidence and recommendations concerning most
conditions reviewed previously and have added reviews of
additional conditions. Again, each group has borrowed freely
from the work of the other to avoid unnecessary duplication of
effort. Through a similar process, the U.S. Task Force is
currently updating its 1989 Guide to Clinical Preventive
Services.
Readers will be struck by the remarkably small number of
conditions for which high quality (Type I) scientific evidence for
effective prevention is available, and for which it can be stated
that “there is good evidence that the condition be included in
the context of the periodic health examinations”
(an A Recommendation).
By the same token, clinicians may be frustrated by the
large number of C Recommendations (“poor or insufficient
evidence to exclude or include”) – leaving the decision to be
made on other grounds. In some instances, we have indicated
the type of other considerations that may help decide whether a
particular preventive maneuver should be performed. But the
Task Force methodology by its very nature, does not permit us
to go beyond what is supported by solid scientific evidence.
What some may consider an unduly conservative position
on C Recommendations should, however, carry significant
benefits for the future of preventive health care. Every equivocal
recommendation automatically generates an agenda for future
research, designed to establish or refute a positive
benefit : harm ratio of a particular preventive intervention. Also,
a C Recommendation can serve as a caution to those who have
to decide which preventive measures justify public funding.
The largest number of A Recommendations apply to
preventive maneuvers performed at the beginning of the life
cycle, such as newborn screening for inherited metabolic
disorders and congenital hypothyroidism and childhood
immunizations. Generally speaking, the later in life a preventive
maneuver is applied, the less dramatic its benefits are likely to
be. Finally, many preventive interventions that have the potential
to improve the health of the nation’s citizens undoubtedly lie
outside the context of the clinician-patient encounter – the
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prevention of poverty, of violence and of pollution are striking
examples.
Although cost-effectiveness analysis has not been a major
focus of Task Force evaluations, the issue is inescapable in an era
of acute concern over the need to control health care
expenditures. Sooner or later, everyone involved in health care
will have to face difficult choices between unrelated
interventions. The mere demonstration that a particular
intervention may offer some excess of benefit over harm may be
insufficient justification for population-wide implementation,
especially if the costs are high and the benefits modest. Unlike
several preventive maneuvers applied in the early years of life,
many preventive interventions aimed at adults represent add-on
costs to the health care budget rather than the savings that
some would have us believe. This is not to suggest that
monetary costs should be the principal or the sole criterion for
adoption or rejection of an effective preventive measure.
Nevertheless, these are inescapable and serious considerations.
When preventive maneuvers are costly, especially if applied
widely, we will have to ask how great is the margin of good over
harm?
We also underline the need for honest comprehensiveness
in accounting for all varieties of benefit and harm associated
with any preventive maneuver. Benefits may include improved
quality or length of life, anxiety relieved or money saved.
Possible adverse effects that must be taken into account include
cost, “labelling” associated with false positive tests and the
attendant anxiety generated, and, for some interventions the
added anxiety induced by earlier diagnosis when such diagnosis
does not lead to a better outcome. These issues are especially
important when screening to identify conditions in the
pre-symptomatic stage.
The mathematical terms used to express benefit or harm
must not be misleading. A 30% reduction in mortality may
sound very worthwhile, but in fact may be neither statistically
nor clinically significant if the incidence and/or mortality of the
condition is low to begin with. Caregivers, planners and the
public must be told the odds in terms that are not misleading so
that sensible, rational decisions can be made both for individuals
and for society.
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Task Force members have repeatedly had to confront the
question of whether early detection of disease leads to a better
outcome or merely advances the onset of anxiety and prolongs
its duration for the patient and family. Examples abound:
Is earlier diagnosis of Alzheimer’s disease a provable benefit?
Does detection of diabetes in the pre-symptomatic phase
improve health prospects for the patient? Where various
cancers are concerned, is it plausible (as we naturally wish to
believe) that early detection regularly improves the probability
of a successful response to treatment. It has been said, for
instance, that more men die with prostate cancer than die of it.
At this time of writing, we are still unsure whether the new and
more sensitive detection methods for prostate cancer will lead
to more good than harm. The history of preventive health care
is replete with examples of interventions whose proponents
failed to look before they leaped. These instances are important
items on our agendas for future research.
In weighing the balance of good versus harm for any
preventive intervention we must also look beyond the impact of
the intervention on the target condition alone. The issue of
preventing coronary artery disease is a case in point. Lowering
of serum cholesterol may reduce the incidence and mortality of
coronary heart disease. But if, as some studies have suggested,
the intervention fails to reduce mortality from all causes, can it
be recommended unhesitatingly as the road to better health.
Every one of us must grow old, wither and die. We may be
edging toward a time when society may have to choose the
diseases from which they prefer to die. Prevention is not
without its ethical dilemmas. Like it or not, choices may have to
be made, on both monetary and ethical grounds, between
preventive interventions for unrelated conditions. It is more
than hypothetical to suggest that Canadians and others might
soon have to decide whether they prefer to put their limited
resources into smoking cessation or extensive mammography
programs; into universal immunization against various infections
or education programs on AIDS prevention or prevention of
child maltreatment. Such comparisons and decisions can be
counted on to generate a good deal of emotion. But if the
comprehensive benefits and disadvantages of every program are
weighed in the balance, the priorities should become much
clearer and the decisions more acceptable. This is where the
evidence-based approach of the Canadian and U.S. Task Forces
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serves society best. By giving scientific evidence precedence
over consensus, reason supersedes emotion when wise
decisions have to be made.

Richard B. Goldbloom, O.C., M.D., F.R.C.P.C.,
Editor and Chairman, The Canadian Task Force
on the Periodic Health Examination
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Preventive Guidelines: Their Role in
Clinical Prevention and Health
Promotion
Prepared by Sylvie Stachenko, MD, MSc, FCFP1

Over the past fifteen years, the Canadian Task Force on the
Periodic Health Examination has had a seminal impact on the practice
of clinical preventive medicine in Canada and around the world. The
Task Force has provided health professionals and health care planners
with leadership and guidance on the value of preventive interventions
in the practice setting.
A key finding of the Task Force was that a periodic health
examination (PHE) targeted at preventing, detecting, and controlling
specific conditions or risk factors for different age-, sex- and high-risk
groups was likely to be more effective than a routine annual physical
examination.<1> As a result of the work of the Task Force, health
practitioners now have access to a comprehensive package of
preventive interventions for use over the life-cycle of individuals.
This guide may be regarded as an atlas of preventive
interventions. It also contributes to the systematic evaluation of
preventive medicine by analyzing a number of issues including the
quality of scientific data on prevention, and the efficacy, effectiveness
and efficiency of preventive procedures. The rigorous scientific
evaluation upon which the Task Force recommendations are based has
enhanced the credibility of preventive medicine.<2>

Clinical Prevention and Health Promotion
In Canada, the leading causes of death among adults younger
than 65 years of age – cardiovascular disease, some common types of
cancer, and unintentional injuries – are largely preventable.<3> A
number of primary and secondary preventive interventions in the
clinical setting have been shown to reduce morbidity and mortality.
The integration of prevention into clinical practice is recognized as an
efficient, or cost effective way of providing comprehensive care and
meeting current health care concerns.
In its broadest sense, clinical prevention can be defined as a
clinician/patient interaction that promotes health and prevents illness
or injuries. Clinical prevention includes an array of procedures ranging
from counselling, screening, and immunization to chemoprophylaxis in
asymptomatic individuals.
1

Director, Preventive Health Services, Health Canada, Ottawa, Ontario
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The Periodic Health Examination incorporates primary and
secondary preventive measures. Primary prevention addresses factors
that lead to the onset of a disease (e.g., cigarette smoking). Secondary
prevention aims at detecting latent conditions and either reducing or
halting their progression (e.g., detecting and treating hypertension).
Primary prevention poses a challenge for the busy physician. This
type of intervention requires an efficient and personalized patient
education effort.<4> Persuading patients to quit smoking and to
achieve and maintain a healthy weight requires more than merely
providing information. To encourage behaviour change, the physician
must assume the role of change agent.<5> It is clear that to help
patients with lifestyle change, clinicians will need to expand their skills
in counselling and communication. The patient must also become
actively involved in his or her own health.<6>
A number of the preventive procedures recommended by the
Canadian Task Force focus on counselling for behaviour-related risk
factors. Clinicians’ efforts to counsel patients in areas such as dietary
habits, alcohol consumption, physical activity, and tobacco use may
have a significant impact on cardiovascular disease and other chronic
diseases.
Two out of three Canadians have one or more of the major risk
factors for cardiovascular disease.<7> An appreciable proportion of
Canadian adults have concomitant risk factors.<8> The clustering of
risk factors is clinically significant because of their synergistic effect on
risk. This suggests the need for health professionals to assess overall
risk rather than focussing on single risk factors.
Clearly, there is no single strategy for improving the delivery of
preventive services; multiple approaches are necessary.<9> Strategies
directed towards health professionals are complemented by patientcentred approaches. Effective counselling requires an appreciation of
the full spectrum of the public’s perceptions, their health concerns and
the factors influencing their lifestyles. Data from the two national
health promotion surveys (1985, 1990) have contributed to our
understanding of how people view health and how they respond to the
prevention message.<10,11> These survey findings indicate that
behaviour change is mainly influenced by knowledge of the risk factors,
role models, support from family and friends, and advice from health
professionals.
In recent years, the public’s tremendous interest in health
promotion and disease prevention has helped highlight the role of
prevention in clinical settings. The benefit of incorporating prevention
into clinical practice has become more apparent with the decline in the
incidence of a number of diseases. Age-adjusted mortality from stroke
has decreased by 50% in the last 20 years,<12> a trend that may be
attributed, in part, to the early detection and treatment of
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hypertension. Cervical cancer mortality has also fallen by 50% since
Papanicolau testing of women has become widespread.<13>
In Canada, the primary care setting offers an excellent
opportunity for implementing prevention. Over 50 percent of
physicians are either general practitioners or family physicians. They
can play a pivotal role in prevention. Physicians are also perceived by
the general public as a reliable and credible source of health
information. They have the opportunity to take advantage of the
“teachable” moment when patients are concerned about their health.
They have contact with a large percentage of the population each year.
It is estimated that 80 percent of Canadian adults see a physician at
least once a year.<14> Among those who see a doctor, the average
number of visits per year is about four.<14>
A number of studies have shown that the provision of preventive
services by physicians is far from optimal.<15,16> This has been
attributed to a variety of factors including time constraints, practice
organization issues, patient non-compliance, a lack of counselling skills,
and gaps in knowledge about which interventions to provide.
Contradictory recommendations and a lack of consensus contribute
to clinicians’ confusion and skepticism concerning the value of
prevention.
Implementation of preventive activities in clinical practice
continues to be a challenge. To address this issue, Health Canada
established a National Coalition of Health Professional Organizations
in 1989. The purpose was to develop a strategy to enhance the
preventive practices of health professionals. Two national workshops
were held. The first focused on strengthening the provision of
preventive services by Canadian physicians. The second addressed the
need for collaboration among all health professionals. This process led
to the development of a framework or “blueprint for action” for
strengthening the delivery of preventive services in Canada.<17> It is a
milestone for professional associations and one that will have a major
impact on the development of preventive policies in this country.
In practice, preventive interventions of health professionals do
not take place in a vacuum. Clinical prevention must be seen in the
broader context of public health and healthy public policy. Preventive
interventions occur in combination with health promotion efforts
implemented through a variety of channels including the media, the
workplace, and schools. A comprehensive approach to prevention
involves the coordination of these individual efforts with those of the
community. The one-to-one doctor/patient relationship serves to
reinforce large-scale public education and community wide health
promotion efforts. It is well recognized that it is the interplay among
multiple reinforcing approaches and the collaboration of numerous
partners in both the public and private sectors that ultimately lead to a
change in individuals’ behaviour.
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Practice Guidelines and Quality of Care
Practice guidelines have been defined as “systematically
developed statements to assist practitioner and patient decisions about
appropriate health care for specific clinical circumstances.”<18> They
are becoming an integral part of the clinical decision-making process.
There is growing interest in using guidelines as a means of reducing
inappropriate care, assessing geographic variations in practice patterns,
and using health care resources more effectively. With the current
attention being given to quality of care, practice guidelines should play
an increasingly prominent role in medical care policy.
Over the years, professional, scientific, and voluntary
organizations, as well as government health agencies and licensing
authorities, have attempted to resolve clinical uncertainty by issuing
guidelines on effective interventions. In Canada, forty organizations are
involved in developing practice guidelines.<19> The guidelines issued
by the Canadian Task Force on the Periodic Health Examination are
the most comprehensive recommendations available on preventive
care.
The process developed by the Task Force to evaluate
effectiveness may be as important a contribution to clinical policy
making as the recommendations themselves. The techniques
developed and used by the Task Force to review evidence and develop
recommendations are applicable far beyond the sphere of prevention.
They are particularly relevant at this time when increasing attention is
being paid to evaluating the effectiveness of clinical diagnostic and
therapeutic interventions.
In 1991 the Canadian Medical Association spearheaded the
creation of a National Partnership for Quality in Health to coordinate
the development and implementation of practice guidelines in
Canada.<20> This partnership includes the following: the Association
of Canadian Medical Colleges, the College of Family Physicians of
Canada, the Federation of Medical Licensing Authorities of Canada, the
Royal College of Physicians and Surgeons of Canada, the Canadian
Council on Health Facilities Accreditation, and the Canadian Medical
Association.
The existence of guidelines is no guarantee they will be used.
The dissemination and diffusion of guidelines is a critical task and
requires innovative approaches and concerted effort on the part of
professional associations and health care professionals. Continuing
education is one avenue for the dissemination of guidelines. Local
physician leaders, educational outreach programs, and computerized
reminder systems may complement more traditional methods such as
lectures and written materials.
Public education programs should also support the process of
guideline dissemination. In this context, rapidly expanding information
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technology, such as interactive video or computerized information
systems with telephone voice output, presents opportunities for
innovative patient education. The media may also be allies in the
communication of some relevant aspects of guidelines to the public.
All of these technologies should be evaluated.
The implementation of multiple strategies for promoting the use
of practice guidelines requires marshalling the efforts of governments,
administrators, and health professionals at national, provincial and local
levels. It is up to physicians and other health professionals to adopt
approaches for the implementation of guidelines in clinical practice and
to support research efforts in this direction.
The compilation of preventive guidelines in this book is a
significant step toward making health promotion and disease
prevention a reality.

Selected References
1.

Canadian Task Force on the Periodic Health Examination:
The periodic health examination. Can Med Assoc J 1979;
121: 1193-1254

2.

Woolf SH, Battista RN, Anderson GM, et al : Assessing the
clinical effectiveness of preventive maneuvers: analytic
principles and systematic methods in reviewing evidence and
developing clinical practice recommendations. J Clin Epidemiol
1990; 43(9): 891-905

3.

Working Group on Policy Development: Positioning CINDI to
Meet the Challenges: A WHO Policy Framework for
Noncommunicable Disease Prevention. December 1992

4.

American College of Physicians, Medical Practice Committee:
Periodic health examination: a guide for designing
individualized preventive health care in the asymptomatic
patient. Ann Intern Med 1981; 95: 729-732

5.

Kamerow DB, Woolf SH, Mickalide AD: Preventive Medicine.
AAFP Home Study Self Assessment, 1989

6.

Charles C and Demaio S: Lay Participation in Health Care
Decision Making: A Conceptual Framework. McMaster
University Centre for Health Economics and Policy Analysis.
Working Paper # 92-16, June 1992

7.

MacDonald S, Joffres MR, Stachenko SJ, et al : Multiple
cardiovascular disease risk factors in Canadian adults. Can
Med Assoc J 1992; 146: 2021-2029

8.

Stachenko SJ, Reeder BA, Lindsay E, et al : Smoking
prevalence and associated risk factors in Canadian adults.
Can Med Assoc J 1992; 146: 1989-1996

9.

Lomas J: Teaching Old (and not so old) Docs New Tricks:
Effective Ways to Implement Research Findings. McMaster
University Centre for Health Economics and Policy Analysis.
Working Paper 93-4, April 1993

xxiii

xxiv

10.

Department of National Health and Welfare, Rootman I,
Warren R, Stephens T, Peters L (ed): Canada’s Health
Promotion Survey 1985: Technical Report. Minister of Supply
and Services, Ottawa, 1988 [Cat no. H39-119/1988]

11.

Department of National Health and Welfare, Stephens T,
Graham DF (ed): Canada’s Health Promotion Survey 1990:
Technical Report. Minister of Supply and Services, Ottawa,
1993 [Cat no. H39-263/2-1990]

12.

Heart and Stroke Foundation of Canada: Cardiovascular
Disease In Canada. Heart and Stroke Foundation of Canada.
February 1993

13.

National Cancer Institute of Canada: Canadian Cancer
Statistics 1993. Toronto, 1993

14.

Statistics Canada: 1991 General Social Survey on Health.

15.

Battista RN, Tannenbaum TN, Rosenberg E, et al : Survey of
physician practices regarding early detection and treatment of
hyperlipidemia. Research report submitted to Merck Frosst
Canada. Personal communication from Battista RN, Division of
Clinical Epidemiology of the Montreal General Hospital, 1989

16.

Reeder BA, Horlick L, Laxdal A: A Saskatchewan Survey of
Current Management of Hyperlipidemia. Personal
Communication from Reeder B, University of Saskatchewan,
Saskatoon, 1989

17.

Stachenko S (ed): Enhancing Prevention in the Practice of
Health Professionals: Strategies for Today and Tomorrow.
Health and Welfare Canada, Ottawa, 1992

18.

National Academy of Sciences, Institute of Medicine: Clinical
Practice Guidelines: Directions for a New Program. Natl Acad
Pr, Washington, 1990

19.

Supply and Services Canada: An Inventory of Quality Initiatives
in Canada: Towards a Quality and Effectiveness. Health and
Welfare Canada, Ottawa, 1993 [Cat no. H39-274/1993E]

20.

Quality of Care Program: Proceedings of the Workshop on
Clinical Practice Guidelines. Ottawa, Ontario, November 15-17,
1992

Methodology
Adapted from the report of the Canadian Task Force on the
Periodic Health Examination (Principal authors: Steven H.
Woolf, MD, MPH1; Renaldo N. Battista, MD, ScD, FRCPC2;
Geoffrey M. Anderson, MD, PhD3; Alexander G. Logan, MD,
FRCPC 4; and Elaine E.L. Wang, MD, MSc, CM, FRCPC5)<1>
by Jennifer L. Dingle, MBA6

The Canadian Task Force on the Periodic Health
Examination uses a standardized methodology for evaluating the
effectiveness of preventive health care interventions and for
developing clinical practice guidelines based on the evidence from
published medical research. This chapter reviews the process used
by the Task Force to develop guidelines and introduces concepts
of clinical epidemiology and statistics involved in the reviews that
follow.
The periodic health examination includes a group of activities
designed either to determine a person’s risk of developing disease at a
later date or to identify early, asymptomatic disease. It encompasses
both primary and secondary prevention activities. The aim of primary
prevention is to prevent the occurrence of disease through
immunization or by reducing exposure to risk factors or modifying
behaviours; the aim of secondary prevention is to identify asymptomatic
individuals with early stage disease when such early identification
promises a significantly better response to treatment than in those
who first present with symptoms.
With its inception in 1976, the Canadian Task Force on the
Periodic Health Examination adopted a plan to use explicit analytic
criteria to guide its evaluation of effectiveness.<2> The rules were
refined in collaboration with the U.S. Preventive Services Task Force in
the 1980s,<3-6> but the basic premise of forming recommendations of
graded strength based on the quality of published medical evidence
remains unaltered. The greatest weight has been placed on the
1
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5
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features of study design and analysis that tend to eliminate or minimize
biased results. Table 1 provides a summary of grades of evidence and
the classification of recommendations. The Task Force strives to
provide a bridge between research findings and clinical preventive
practice. When research does not provide clear guidance, this lack of
evidence is articulated. A major objective is to help physicians choose
tests, counselling strategies or other preventive interventions of
proven utility and avoid those that lack demonstrated value. For
example, the performance of a routine electrocardiogram in an
asymptomatic individual may work to the patient’s disadvantage by
consuming time that could be devoted to considerably more effective
interventions for preventing heart disease, such as counselling
regarding smoking, dietary fat intake or exercise. Of course, the
physician’s knowledge of an individual will dynamically affect clinical
decision-making. Further, many important factors that influence the
effectiveness of clinical preventive services, such as the benefits of a
healthy, caring patient-physician relationship, are not captured by
traditional research methods. However, this text uses a clinical
epidemiology perspective to summarize what has proven to be
effective in primary and secondary prevention, what is known not to
work or to work less effectively and what is not known. Unanswered
questions for each topic evolve logically into research priorities.
The analytic process utilized by the Task Force involves four
major aspects. They are:
•

Defining criteria of effectiveness

•

Reviewing evidence

•

Managing the committee analytic process

•

Developing clinical practice guidelines.

Defining Criteria of Effectiveness
Of fundamental importance to effectiveness is whether
performing the proposed maneuver is likely to result in more good
than harm. Good and harm should be considered broadly. They
extend beyond the ability of a maneuver to reduce the incidence or
severity of its target condition and include its other effects. As an
example, the use of aspirin by asymptomatic men at risk for coronary
artery disease might be viewed as effective if it reduced the incidence
of myocardial infarction.<7> If, however, long-term aspirin use also
increased hemorrhagic complications, the morbidity and mortality
associated with non-target conditions (i.e. bleeding) might outweigh
the health benefit of reduced coronary artery disease.
At the beginning of the analytic process it is important to lay out
a comprehensive list of potential benefits and risks of a maneuver and
to adopt explicit analytic methods to ensure that each category of
outcomes is evaluated adequately. The smallest size of benefit or risk
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that is clinically (as opposed to statistically) significant also requires
clarification.
The strongest evidence that a preventive service is beneficial
comes from well-designed studies with adequate follow-up that
demonstrate that persons who receive the clinical action experience a
significantly better overall clinical outcome than those who do not.
Unfortunately, there are few such studies to draw upon. Most
evaluative studies have examined the effects of prevention on an
intermediate outcome. For instance, studies demonstrate the
effectiveness of medication in the control of intraocular pressure but
not the effect of therapy on the progression of glaucoma.<6,8-9> The
analyst must infer (from epidemiologic evidence or separate
intervention studies) that an effect on the intermediate outcome will
lead to an effect on the target condition – an inference that may not be
borne out in many cases.
A useful tool for mapping out the relationship between clinical
events, proposed by Battista and Fletcher,<10> is the “causal pathway”
to illustrate the sequence of events that must occur for a given
maneuver to influence a target condition. For example, the causal
pathway for the early detection of hypertension (Fig. 1) illustrates that
the most direct evidence of benefit would come from causal link
No. 5, studies demonstrating that asymptomatic individuals in whom
blood pressure is measured (and then treated) are less likely to suffer
the complications of hypertension, such as stroke. In the absence of
such evidence it is often possible to infer effectiveness by combining
causal links Nos. 1 and 4, or links Nos. 1, 2, and 3.
The causal pathway provides a visual summary of the type of
evidence that should be reviewed. The causal pathway for screening
tests clarifies the need to evaluate two causal links to infer
effectiveness: 1) the ability of the early detection procedure to identify
the target condition; and 2) the ability of a treatment intervention to
achieve a favourable outcome. As evaluation of screening tests has
been a major component of Task Force work, it will be discussed in
more detail before turning to the review of evidence. Screening is used
primarily in reference to case-finding, i.e. the detection of disorders at
an asymptomatic stage in individuals who are being seen in the office
or clinic for other reasons.
First, the ability of a test to detect early-stage disease requires
examination of sensitivity, the proportion of persons with the condition
who are correctly identified by the screening test, and specificity, the
proportion of persons without the condition who correctly test
negative. A test with inadequate sensitivity means a significant
proportion of persons with the disorder will escape detection. For any
given sensitivity and specificity, the likelihood that a positive test result
indicates disease, depends on the prevalence of the disease in the
population of interest. If a disease is rare, the chance of a false positive
result increases. Therefore, it is important to determine the positive
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and negative predictive values of the test in the population to be
screened (the proportion of true positives among the “positive” test
results and the proportion of true negatives among the “negative” test
results, respectively). For this reason, it is also at times appropriate to
screen populations with a higher prevalence of disease (high-risk
groups) but not to screen the general population. When prevalence of
a condition is high (as in the high-risk population), positive test results
are more likely to be accurate.
Persons who are informed of false positive results may
experience unnecessary anxiety until the error is corrected.<11> False
postive results also lead to unnecessary diagnostic workup,
interventions or treatment. This is more of a problem in a relatively
healthy population than false negative results but the latter may also
lead to a false sense of security, resulting in inadequate attention to
risk reduction and delays in seeking medical care when warning
symptoms become present.
The second requirement to prove the value of screening, is to
demonstrate the added value of early detection – to prove that
asymptomatic persons with early-stage disease have a significantly
better response to treatment than those who first present with
symptoms. A study of appropriate design can show this. However,
inferring that this is so based on studies showing better prognosis for
individuals treated with early as opposed to late stage disease
(particularly those not diagnosed through screening), or only for
individuals in a high-risk group, weakens the evidence for screening
asymptomatic persons considerably.
Even if all available evidence from experimental studies suggests
that a preventive service will achieve a favourable outcome, the
procedure may fail to achieve the same beneficial effects under the less
controlled conditions of day-to-day clinical practice. Thus, effectiveness
may differ from efficacy due to factors related to: 1) the patient
population and in particular their compliance, 2) the providers offering
care (general practitioners as opposed to researchers with special
expertise and a standardized protocol), 3) financial limitations, and
4) logistic limitations of the health care system as a whole.
Beyond discomfort and inconvenience, some tests may also
result in physical complications. Examples include colonic perforation
during screening sigmoidoscopy<12> and fetal damage during
amniocentesis<13> or chorionic villus sampling to screen for
congenital birth defects. Although the risk of such complications is
often relatively small, even a small risk per screened person can
outweigh potential benefits if the target condition is rare in the
screened population.
The results of screening tests can influence clinical decisions to
perform interventions that are themselves associated with a certain
level of risk. For example, data from routine electronic fetal monitoring
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suggesting fetal distress may prompt a decision to perform caesarean
section, an operation associated with a measurable risk of
perioperative morbidity and mortality.<14>
The psychological effects of labelling are another important
complication of the results of screening tests. This is the damage done
when we tell someone who feels well that they are sick. For instance,
persons diagnosed with hypertension are at increased risk of work
absenteeism and other behavioural changes.<15,16> Screening for HIV
seropositivity may subject a person to discrimination and
prejudice.<17> Forty percent of children whose parents believed they
had a cardiac abnormality were found to have restricted daily activities,
even though 80% had no clinical evidence of heart disease on careful
examination.<18>
All of these factors need to be considered in establishing criteria
of effectiveness. After establishing an approach to evaluation, the next
step involves identifying the pertinent medical literature and reviewing
it in accordance with the established criteria.

Review of Evidence
Literature Retrieval Method
The Task Force usually identifies the medical literature with a
computerized search using MEDLINE. The keywords used for each
topic and the date of the final search are listed under the Evidence
subheading in each of the chapters that follow. The reference list is
supplemented by citations obtained from experts and from reviews of
bibliographic listings and other sources.
In general, animal investigations and studies that include
individuals identified as being ill because they had symptoms are
excluded. Evidence based on weak study design is excluded where
stronger, more compelling scientific evidence is available. Clinical
intervention studies are also given greater prominence than more
indirect epidemiologic evidence of causal relationships between risk
variables and preventable target conditions.
Documentation of the literature retrieval method is provided to
make the review process more accessible to others and to ensure that
the scope and pertinence of the literature review can be scrutinized.

Evaluation of Evidence
In evaluating the evidence, data from published reports are
examined to determine whether a specific maneuver meets the criteria
of effectiveness. The hierarchy of evidence places emphasis on study
designs that are less vulnerable to bias and errors of inference, such as
randomized controlled trials.
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The assessment of quality is not concluded by assigning a study
to a particular design category. Poorly-designed randomized controlled
trials may provide less persuasive evidence than well-designed nonexperimental studies. Thus, all studies must undergo critical appraisal
for design strengths and flaws. A detailed review of these issues is
beyond the scope of this chapter. However, fundamental concerns
include: the presence of blinding, treatment of confounders, statistical
power and sample size, population characteristics, a priori specification
of hypothesis, data analysis methods and sources of bias including the
proportions of persons lost to follow-up.
After the strengths and weaknesses of each individual study
have been determined, results must be synthesized to form a
comprehensive but usable body of evidence. Meta-analysis is still in a
developmental stage<19-24> and currently is not used routinely for
this function, but it is seen as a powerful tool for selected situations.
The synthesis of multiple studies is usually done by reviewers on a less
quantitative basis. The key features of the major studies, such as
sample size, and the direction, magnitude and significance of effects are
normally presented in a tabular or graphic format for easy comparison.
Reviewers identify important patterns in results and examine the role
of population characteristics and other confounding variables in
accounting for differences in results.
These first two steps enable an assessment of the level of
certainty that a maneuver is effective. This approach has been
transferred to other situations for evaluation of technologies or nonpreventive interventions by individuals or by groups. However, the
Task Force itself acts as a whole to facilitate review of evidence in
accordance with criteria of effectiveness and in a modified consensus
development process to develop practice guidelines. The mechanisms
developed by the Task Force to do this are described in the next
section.

Managing the Committee Analytic Process
The Task Force has a stable panel of members and engages in a
continuous process of revising previous recommendations and
addressing new topics. Over the sixteen year history of the Task
Force, a gradual turnover of members with varied expertise has been
ensured. The Task Force has maintained a mix of clinicians and
research methodologists. Family practice, pediatrics, geriatrics and
several other specialties are represented.
Topics to be reviewed may arise from challenges from the
academic community, ambiguity regarding appropriate current
practice, conflict between the recommendations of authoritative
bodies, or suggestions from individuals, special interest groups or from
government. Topic selection also depends upon publication of new
research evidence and the personal expertise of the members. Where
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resources are limited, members assign priorities by ranking the list of
possible topics.
Members are assigned specific topics and each has a mandate to
submit background papers to the rest of the committee for discussion.
Outside consultants are also asked to work with the Task Force on
selected topics. Project support staff has been funded since 1988 by a
research grant from the National Health Research Development
Program. Staff members work under the direction of the chairman and
the Task Force members. Health Canada also funds meetings and travel
expenses through the Health Services and Promotions Branch. The
Task Force meets 2 or 3 times each year for 1-2 days and all
background papers are pre-circulated.
The interchange among expert panelists within the conference
room permits the airing of important issues, clarification of ambiguous
concepts and careful analysis of evidence and recommendations by the
group. The advantages of informal discussion by experts and the
process of achieving consensus include the opportunity to deal openly
with important issues that are not easily quantified or addressed
adequately in a more structured analysis (e.g. ethical issues).
At the same time, the personal opinions individuals bring to the
process and familiar human characteristics (e.g. forgetfulness, fatigue,
interpersonal conflict) can influence the recommendations that are
developed. Consensus conferences have methodological
limitations<25-31> and are sometimes criticized because only people
with similar views are asked to attend. While the approach of Task
Force members to the evaluation of the literature is similar
(commitment to the evidence-based approach) and they have
developed expertise regarding how the methodolgy works, members
of the panel do not always approach the task from the same starting
point. Time is taken to reconcile differing points of view. The evidence
is presented and deliberated upon until a consensus finally emerges.
It is important to take advantage of the potential strengths of the
consensus development process while at the same time adhering to
procedural standards and work practices that maintain uniformity and
impartiality in the analytic process. These include procedures to
achieve adequate documentation, consistency, comprehensiveness,
objectivity and adherence to the Task Force methodology.

Developing Clinical Practice Guidelines
The review of evidence of the effectiveness of preventive
services serves as the principal basis for clinical practice
recommendations. However, the review of the evidence is a
conceptually distinct process from the setting of medical policy.
Because of the health, economic and social implications of clinical
practice guidelines, the scientific evidence must be viewed within the
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context of the clinical practice and the health care settings to which
the recommendations will apply.
As a general rule, the strongest recommendations of the Task
Force (A and E Recommendations) are reserved for preventive
interventions whose value is supported or negated by high quality
evidence (Type I – randomized controlled trials (RCTs)). Type II
evidence is of fair quality and generally is associated with B and D
Recommendations.
However, other factors come into play as the Task Force
considers Canadian practice settings specifically and puts together
evidence from various sources. Are the results of studies from the
United States, Europe or other developed countries generalizable to
Canada? What are the implications in terms of safety, acceptability and
cost of clinical procedures to patients and physicians, not only in urban
settings but in the variety of practice settings across Canada?
Examples of factors other than evidence that can affect the grade
of a recommendation include: limited availability of a particular
technology, demonstrated poor average compliance with a procedure
and some potential for harm. In such cases the Task Force considers it
best to err on the side of caution and not to advocate major changes
in accepted practice. On the other hand, in cases where the burden of
suffering is overwhelming, the Task Force will tend to be more
proactive, since interventions of only minor effectiveness may translate
into substantial health benefits for the population as a whole.
The burden of suffering is assessed by considering two factors:
first, the impact of the particular condition on the individual, as
assessed from the years of life lost, the amount of disability, the pain
and discomfort, the cost of treatment and the effect on the individual’s
family; and, second, the impact on society as assessed from mortality,
morbidity and the cost of treatment. Ambiguity in the evidence
regarding morbidity and mortality can also lead to more conservative
recommendations (tending towards C Recommendations).
Although interventions are generally not recommended when
they are linked to an increase in all-cause mortality or morbidity, the
absence of a reduction in overall mortality or morbidity is not always a
valid basis for recommending against an intervention. Even if the lack
of change in a global outcome measure reflects the exchange of one
cause of death, or one form of illness, for another, such an outcome
may be desirable for patients whose risk preferences favour such an
exchange. For example, the suffering that can precede certain causes
of death (e.g. stroke) may make their prevention more desirable for
some persons than the prevention of more acute causes of death.
Bone fractures may be of greater concern to some women considering
estrogen replacement therapy than the risk of endometrial cancer.
Non-fatal health outcome measures also tend to be more problematic
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in that they have less uniform definitions and are less precise in terms
of impact on burden of suffering.
The “number needed to treat” is another useful tool.<32>
Estimates are made of the number of individuals in the population who
would have to receive the intervention per case prevented.
Interventions with a large “number needed to treat” may not be in the
best interest of the population if treatment is associated with
significant costs or harmful effects (iatrogenic side effects, labelling,
high cost, etc.).
Given the growing concern about health care costs, the Task
Force attempts to furnish information about the cost effectiveness of
recommended preventive interventions. Where possible, studies that
have examined the costs and effects of an intervention are reviewed.
However, information of this type is limited and where it does exist
questions often arise concerning the appropriateness of study
modeling assumptions including criteria of effectiveness and the
equivalence of costs and benefits in the Canadian setting. Thus, the
Task Force may only be able to describe a procedure or technology in
general terms as costly and as a result tend to de-emphasize it.
The Task Force has increased the efficiency of its operations
through close collaboration with the U.S. Preventive Services Task
Force. On some issues there has been a division of labour (on a topic
by topic basis) between the two groups. Several chapters in this Guide
have been adapted from reports of the U.S. Task Force. Similarly, the
U.S. Preventive Services Task Force will be adapting Canadian reports
for the new edition of its Guide. Preliminary draft reports on all topics
are exchanged. This allows committee members to proceed more
rapidly to formulation of guidelines after careful consideration of the
evidence in the local context. In most instances, the two committees
have come to the same conclusions but sometimes there are minor
differences of opinion regarding the strength of evidence and/or
grading of recommendations.
All four recommendations that are graded positively or
negatively (A, B, D and E) reflect a strong conviction that all physicians
should adapt their practice to these guidelines. A C grade
Recommendation means that there is poor or contradictory evidence
regarding the intervention and that decision-making must be guided by
factors other than the medical scientific evidence. Such interventions
lend themselves particularly well to individual adaptation – considering
the physician’s expertise and the patients’ risk profile.
Recognizing the diversity of issues that must be considered
in developing sound practice recommendations, the final
recommendation is accompanied with a clear and explicit discussion of
the underlying rationale. Recommendations and background papers are
then distributed to outside experts for peer review and revised
appropriately. Detailed Task force technical reports are published in
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peer-reviewed journals in English (Canadian Medical Association
Journal) and in French (L’Union médicale du Canada). A full list of
reports published to date is included as Appendix A.

Conclusions
Efforts to enhance scientific standards for medical information
synthesis and the assessment of effectiveness are combined with a
consensus development mechanism in the Task Force approach.
Further refinement can be expected in the future to merge these
approaches optimally in order to provide more meaningful
recommendations and more rigorous accountability for the methods
used to develop those recommendations. These efforts will lead
ultimately to a more scientific approach to clinical practice decisions
and to more effective and efficient use of health care services in
general.
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Table 1
Quality of Evidence
I:

Evidence obtained from at least one properly randomized
controlled trial.

II-1:

Evidence obtained from well-designed controlled trials without
randomization.

II-2:

Evidence obtained from well-designed cohort or case-control analytic
studies, preferable from more than one centre or research group.

II-3:

Evidence obtained from comparisons between times or places with or
without the intervention. Dramatic results in uncontrolled experiments
(such as the results of treatment with penicillin in the 1940’s) could
also be included in this category.

III:

Opinions of respected authorities, based on clinical experience,
descriptive studies or reports of expert committees.

Classification of Recommendations
A:

There is good evidence to support the recommendation that the
condition be specifically considered in a periodic health examination.

B:

There is fair evidence to support the recommendation that the
condition be specifically considered in a periodic health examination.

C:

There is poor evidence regarding the inclusion or exclusion of the
condition in a periodic health examination, but recommendations may
be made on other grounds.

D:

There is fair evidence to support the recommendation that the
condition be excluded from consideration in a periodic health
examination.

E:

There is good evidence to support the recommendation that the
condition be excluded from consideration in a periodic health
examination.
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Causal pathways for early detection of hypertension (reprinted with permission from Battista
RN, Fletcher SW. Making recommendations on preventive practices: methodological issues.
In: Battista RN and Lawrence RS, Eds. Implementing Preventive Services. New York:
Oxford University Press; 1988: 53-67)
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Maneuvers to be Included in Clinical
Preventive Health Care
Classified by Age, Strength of Evidence,
Target Population and Burden of Suffering
These tables summarize maneuvers reviewed by the
Canadian Task Force on the Periodic Health Examination in this
text for which the medical evidence documents that benefits
outweigh potential harm. They deal with screening and
counselling for the asymptomatic individual that would be
offered in a clinical setting by physicians, nurses or associated
health care workers. The tables exclude evaluation of
interventions such as legislation, school-based programs and
care provided by dentists. Therapeutic recommendations for
individuals who have previously identified conditions (e.g.
hypertension) are not included. Previous recommendations
made by the Task Force where benefit outweighs harm but that
have not been specifically updated for this volume are listed in
Appendix B.
Recommendations are summarized by age and gender into
subgroups eg. Prenatal/perinatal. The information is displayed
with “A Recommendations” for the general population at the
top (maneuvers for which there is good evidence for inclusion
in a periodic health examination (PHE)). Conditions with a
higher burden of suffering are listed first.
The second grouping on each page are “B Recommendations” for the general population. (Maneuvers for which there
is fair evidence for inclusion in a periodic health examination).
Within this category, conditions with a high burden of suffering
are again listed first. A subsection of each group of
recommendations specifically addresses high-risk populations.
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Perinatal Care
CONDITION

MANEUVER

POPULATION

CHAPTER

GOOD EVIDENCE TO INCLUDE IN PHE (A RECOMMENDATIONS):1
Low birth weight/cognitive
ability of child

Smoking cessation
interventions

Pregnant women

Ch 3

Gastrointestinal and
respiratory infection in the
newborn

Counselling on breast
feeding; peripartum
interventions to increase
frequency of breast feeding

Pregnant women (or
peripartum period)

Ch 22

D (Rh) sensitization

D (Rh) antibody screening
and immunoglobulin (D Ig)
administration after delivery
of D positive infant

Pregnant women

Ch 11

Neural tube defects

Folic acid supplementation

Women capable of becoming
pregnant

Ch 7

Bacteriuria in pregnancy

Urine culture

Pregnant women

Ch 9

FAIR EVIDENCE TO INCLUDE IN PHE (B RECOMMENDATIONS):1
Congenital rubella syndrome

Screen, counsel and
vaccinate post-partum

Pregnant women

Ch 12

Preeclampsia

Blood pressure
measurement

Pregnant women

Ch 13

Fetal alcohol syndrome

Screen and counsel, alcohol
consumption

Pregnant women

Ch 5

Chlamydial infection

Smear, culture, or analysis

Pregnant or high-risk women

Ch 60

Perinatal morbidity and
mortality

Single prenatal ultrasound

Pregnant women

Ch 1

Neural tube defects

Maternal serum alphafetoprotein/ ultrasound,
amniocentesis

Pregnant women

Ch 7

Down syndrome

Triple screening and
counselling

Pregnant women <35 yrs

Ch 8

Iron deficiency anemia in
infants

Counselling parents on
breast feeding

Pregnant women (or
peripartum period)

Ch 23

High-risk Populations
D (Rh) sensitization

1

Repeat D (Rh) antibody
screening and
immunoglobulin (D Ig)
administration

See Appendix B for Recommendations not updated since 1979.
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Pregnant women and women
undergoing induced abortion
or amniocentesis who are
antibody negative

Ch 11

Perinatal Care – Concl’d
CONDITION

MANEUVER

POPULATION

CHAPTER

D (Rh) sensitization

D (Rh) antibody screening
and immunoglobulin (D Ig)
administration

After delivery of D positive
infant

Ch 11

Down syndrome

Genetic screening and
counselling

High-risk pregnant women

Ch 8

Hemoglobinopathies

1) Screen for carrier status
(complete blood count and
hemoglobin electrophoresis);
2) DNA analysis, fetal tissue
sample/counselling

1) High-risk pregnant
women; 2) Families, parents
confirmed carriers

Ch 20
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Neonatal and Well-Baby Care
CONDITION

MANEUVER

POPULATION

CHAPTER

GOOD EVIDENCE TO INCLUDE IN PHE (A RECOMMENDATIONS):1
Immunizable infectious
disease

Immunizations, Childhood

Infants and children

Ch 33

Hepatitis B

Immunization

Infants and children

Ch 35

Phenylketonuria

Serum phenylalanine
screening

Newborns

Ch 17

Unintentional injury

Counselling on home risk
factors, poison control

Parents of infants

Ch 24

Infection

Counselling on breast
feeding; peripartum
interventions to increase
frequency of breast feeding

Pregnant women (or
peripartum period)

Ch 22

Congenital hip dislocation

Physical exam, hips

Infants

Ch 24

Ophthalmia neonatorum

Ocular prophylaxis

Newborns

Ch 16

Amblyopia

Eye exam

Infants

Ch 24

Hearing impairment

Hearing exam

Infants

Ch 24

Congenital hypothyroidism

Thyroid-stimulating hormone
(TSH) test

Neonates

Ch 18

Night-time crying

Anticipatory guidance on
systematic ignoring

Parents of infants distressed
by crying

Ch 24

High-risk Populations
Hemoglobinopathies

Hemoglobin electrophoresis

High-risk neonates

Ch 20

FAIR EVIDENCE TO INCLUDE IN PHE (B RECOMMENDATIONS):1
Iron deficiency anemia in
infants

Counselling parents on
breast feeding, iron fortified
formula, cereal, supplements

Infants

Ch 23

Disorders of physical growth

Serial height, weight, head
circumference measurement

Infants

Ch 24

Delayed mental development

Enquire about developmental
milestones

Parents of infants

Ch 24

1

See Appendix B for Recommendations not updated since 1979.
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Neonatal and Well-Baby Care – Concl’d
CONDITION

MANEUVER

POPULATION

CHAPTER

High-risk Populations
Iron deficiency anemia

Routine hemoglobin
6-12 mths

High-risk infants

Ch 23

HIV/AIDS

Voluntary HIV antibody
screening

Infants of HIV positive
women

Ch 58
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Preventive Health Care for Children and Adolescents
CONDITION

MANEUVER

POPULATION

CHAPTER

GOOD EVIDENCE TO INCLUDE IN PHE (A RECOMMENDATIONS):1
Tobacco-caused disease

Counselling on smoking
cessation

Smokers

Ch 43

Dental caries, periodontal
disease

Fluoride, toothpaste or
supplement, brushing teeth

General population

Ch 36
Ch 37

Hearing impairment

Noise control and hearing
protection

General population

Ch 80

Hepatitis B

Immunization

Children and adolescents

Ch 35

High-risk Populations
All-cause morbidity and
mortality

Referral day care or
preschool programs

Disadvantaged children

Ch 32

Child maltreatment

Home visits

High-risk families

Ch 29

Influenza

Amantadine
chemoprophylaxis

High-risk or unvaccinated
individuals exposed to index
case

Ch 61

Tuberculosis

INH prophylaxis

Household contacts and skin
test converters

Ch 62

HIV/AIDS, gonorrhea,
chlamydia

Screening for sexually
transmitted disease

High-risk populations

Ch 58
Ch 59
Ch 60

FAIR EVIDENCE TO INCLUDE IN PHE (B RECOMMENDATIONS):1
MVA injury

Counselling on restraint use
and avoidance drinking and
driving

General population

Ch 44

Tobacco-caused disease

Counselling to prevent
smoking initiation

Children and adolescents

Ch 43

Tobacco-caused disease

Referral to validated
cessation program

Smokers

Ch 43

Household and recreational
injury

Counselling on home risk
factors, poisoning

Children; parents

Ch 28

Vision problems

Visual acuity testing

Preschool children

Ch 27

1

See Appendix B for Recommendations not updated since 1979.

xliv

Preventive Health Care for Children and Adolescents – Concl’d
CONDITION

MANEUVER

POPULATION

CHAPTER

Unintended pregnancy; STDs

Counselling, sexual activity,
contraception

Adolescents

Ch 46

Congenital rubella syndrome

Screen and vaccinate or
universal vaccination

Non-pregnant women of
child-bearing age

Ch 12

All-cause mortality and
morbidity

Moderate physical activity

General population

Ch 47

Problem drinking

Case finding and counselling

General population

Ch 42

Adverse consequences,
children of alcoholics

Children of Alcoholics
Screening Test (CAST)

General population

Ch 41

Skin cancer

Counselling, Sun exposure,
clothing

General population

Ch 70

High-risk Populations
Iron deficiency anemia

Routine hemoglobin

Disadvantaged children

Ch 32

Cystic fibrosis (CF)

Sweat test

Siblings of children with CF

Ch 19

Cystic fibrosis

DNA analysis for carrier
status

Siblings of children with CF

Ch 19

Lead exposure

Blood lead screening

High-risk children

Ch 25

xlv

Preventive Health Care for Adults
CONDITION

MANEUVER

POPULATION

CHAPTER

GOOD EVIDENCE TO INCLUDE IN PHE (A RECOMMENDATIONS):1
Tobacco-caused disease

Counselling on smoking
cessation and offer of
nicotine replacement therapy

Smokers

Ch 43
Ch 69
Ch 71
Ch 32

Neural tube defects

Folic acid supplementation

Women capable of becoming
pregnant

Ch 72

Hearing impairment

Noise control and hearing
protection

General population

Ch 80

Breast cancer

Mammography and clinical
exam

Women aged 50-69

Ch 652

Dental caries, periodontal
disease

Fluoride, toothpaste or
supplement, brushing and
flossing teeth

General population

Ch 36
Ch 37

High-risk Populations
HIV/AIDS

Voluntary HIV antibody
screening

High-risk populations

Ch 58

Child maltreatment

Home visits

High-risk families

Ch 29

Progressive renal disease

Urine dipstick

Adults with IDDM

Ch 38

Gonorrhea

Gram stain/culture cervical
or urethral smear

High-risk groups

Ch 59

Influenza

Amantadine
chemoprophylaxis

Individuals exposed to index
case

Ch 61

Influenza

Outreach strategies to reach
high-risk groups

Specific subgroups (e.g.
diabetics, chronic heart
disease)

Ch 61

Tuberculosis

Mantoux tuberculin skin test

High-risk groups

Ch 62

Tuberculosis

INH prophylaxis

Household contacts and skin
test converters

Ch 62

1
2

See Appendix B for Recommendations not updated since 1979.
Maneuvers that are gender-specific

xlvi

Preventive Health Care for Adults – Cont’d
CONDITION

MANEUVER

POPULATION

CHAPTER

FAIR EVIDENCE TO INCLUDE IN PHE (B RECOMMENDATIONS):1
Hypertension

Blood pressure
measurement

Adults

Ch 53

MVA injury

Counsel, restraint use

General population

Ch 44

All-cause mortality and
morbidity

Moderate physical activity

General population

Ch 47

Tobacco-related disease

Refer to validated cessation
programs after cessation
advice

Smokers

Ch 43

Diet-related illness

Counselling on adverse
nutritional habits

Adults

Ch 49

Problem drinking

Case finding and counselling

General population

Ch 42

Coronary heart disease

General dietary advice on fat
and cholesterol

Males 30-69 yrs

Ch 542

Cervical cancer

Papanicolaou smear

Women

Ch 732

Congenital rubella
syndrome

Screen and vaccinate or
universal vaccination

Non-pregnant women of
child-bearing age

Ch 122

Osteoporotic fractures (and
side effects)

Counselling, hormone
replacement therapy

Perimenopausal women

Ch 522

Gonorrhea

Counselling, Educational
materials

General population

Ch 59

Skin cancer

Counselling, sun exposure,
clothing

General population

Ch 70

High-risk Populations
Chlamydial infection

Smear, culture or analysis

High-risk women

Ch 602

Tuberculosis

INH prophylaxis

High-risk sub-groups

Ch 62

Influenza

Immunization, annual

High-risk groups

Ch 61

Colorectal cancer

Colonoscopy

Those with cancer family
syndrome

Ch 66

1
2

See Appendix B for Recommendations not updated since 1979.
Maneuvers that are gender-specific

xlvii

Preventive Health Care for Adults – Concl’d
CONDITION

MANEUVER

Diabetic retinopathy

Funduscopy or retinal
photography

Diabetics

Ch 78

Lung cancer

Dietary advice on leafy
green vegetables and fruit

Smokers

Ch 64

Skin cancer

Physical exam, skin

First degree relative with
melanoma

Ch 70

xlviii

POPULATION

CHAPTER

Additional1 Preventive Health Care for the Elderly
CONDITION

MANEUVER

POPULATION

CHAPTER

GOOD EVIDENCE TO INCLUDE IN PHE (A RECOMMENDATIONS):2
Influenza

Outreach strategies for
vaccination

Elderly

Ch 61

High-risk Populations
Falls/injury

Multidisciplinary post-fall
assessment

Elderly

Ch 76

Pneumococcal pneumonia

Immunization

Specific subgroups

Ch 34

FAIR EVIDENCE TO INCLUDE IN PHE (B RECOMMENDATIONS):2
Hypertension

Blood pressure
measurement

Elderly

Ch 79

Influenza

Immunization, annual

Elderly

Ch 61

Hearing impairment

Enquiry, whispered voice
test or audioscope

Elderly

Ch 80

Diminished visual acuity

Snellen sight card

Elderly

Ch 78

1
2

Continue appropriate interventions from adult tables.
See Appendix B for Recommendations not updated since 1979.

xlix

Preventive Maneuvers for which there
is Evidence that Harm Outweighs
Good
Classified by Age and Strength of Evidence
These tables summarize maneuvers reviewed by the
Canadian Task Force on the Periodic Health Examination for
which medical evidence documents that harm outweighs
potential benefit. The tables do not include evaluation of
non-clinical interventions such as legislation and school-based
programs or care provided by dentists (which are discussed
briefly in the text). Therapeutic recommendations for
individuals who have previously identified conditions
(e.g. hypertension) are not included.
The information concerning recommendations is
summarized by age and gender into subgroups, e.g.
Prenatal/perinatal. The information is displayed with
“E Recommendations” at the top (where there is good
evidence to exclude the maneuver from a periodic health
examination (PHE)).
The second grouping in each section are
“D recommendations” (where there is fair evidence for
exclusion of the maneuver from a periodic health examination).

li

Prenatal Care
CONDITION

MANEUVER

POPULATION

CHAPTER

FAIR EVIDENCE TO EXCLUDE FROM PHE (D RECOMMENDATIONS):
Low birth weight/Preterm
birth

Programs consisting
exclusively of social support

High-risk pregnant women

Ch 4

Recurrent herpes simplex
type II (progenitalis) infection

Cervical smear, culture;
weekly screening

Pregnant women with
history, active disease or
partner with proven infection

Ch 10

Preterm birth

Home uterine activity
monitoring

Low-risk pregnancies

Ch 14

Neonatal morbidity and
mortality

Electronic fetal monitoring,
intrapartum

Low-risk pregnancies

Ch 15

Neonatal and Well-Baby Care
CONDITION

MANEUVER

POPULATION

CHAPTER

FAIR EVIDENCE TO EXCLUDE FROM PHE (D RECOMMENDATIONS):
Urinary infection

lii

Urine dipstick

Newborns and infants

Ch 21

Preventive Health Care for Children and Adolescents
CONDITION

MANEUVER

POPULATION

CHAPTER

GOOD EVIDENCE TO EXCLUDE FROM PHE (E RECOMMENDATIONS):
Urinary tract infection
(asymptomatic)

Urine dipstick

Children

Ch 21

Pneumococcal pneumonia

Immunization, one dose of
pneumoccal vaccine

Infants and children

Ch 34

FAIR EVIDENCE TO EXCLUDE FROM PHE (D RECOMMENDATIONS):
Cystic fibrosis

DNA analysis for carrier
status

General population

Ch 19

Cystic fibrosis

Sweat test, immunoreactive
trypsin and "BM meconium"
test

General population

Ch 19

Developmental problems

Denver Developmental Scale

Preschool children

Ch 26

Hearing problems

History, clinical examination

Preschool children

Ch 27

Child maltreatment

Screen for risk of maltreating
children

General population

Ch 29

Obesity

Low calorie diet

Pre-adolescent obese
children

Ch 30

Periodontal disease

Brushing with electric
toothbrush

General population

Ch 37
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Preventive Health Care for Adults
CONDITION

MANEUVER

POPULATION

CHAPTER

GOOD EVIDENCE TO EXCLUDE FROM PHE (E RECOMMENDATIONS):
Tuberculosis

Mantoux tuberculin skin test

General population

Ch 62

Lung cancer

Sputum cytology

General population

Ch 64

FAIR EVIDENCE TO EXCLUDE FROM PHE (D RECOMMENDATIONS):
Pneumococcal pneumonia

Immunization, one dose

Immunocompromised
patients

Ch 34

Progressive renal disease

Urine dipstick

General population

Ch 38

Depression

General Health
Questionnaire or Zung Selfrating depression scale

General population

Ch 39

Diabetes mellitus

Blood glucose, fasting

Non-pregnant general
population

Ch 50

Osteoporotic fractures

Bone mineral density
screening

Women

Ch 52

Carotid Disease/Stroke

Neck auscultation or carotid
endarterectomy

General population

Ch 57

Gonorrhea

Gram stain / culture of
cervical or urethral smear

General population

Ch 59

Chlamydial infection

Smear, culture or analysis

General population

Ch 60

Cervical cancer

Human papillomavirus
screening

Women

Ch 63

Lung cancer

Chest radiography

General population

Ch 64

Breast cancer

Mammography

Women aged 40-49 yrs

Ch 65

Colorectal cancer

Fecal occult blood testing or
sigmoidoscopy

Those with cancer family
syndrome

Ch 66

Prostate cancer

Prostate specific antigen

Men over age 50 yrs

Ch 67

Prostate cancer

Transrectal ultrasound

Men over age 50 yrs

Ch 67

Bladder cancer

Urine dipstick or cytology

General population

Ch 68

Pancreatic cancer

Abdominal palpation,
ultrasound or serologic
tumour markers

General population

Ch 71

Ovarian cancer

Pelvic exam, transvaginal
ultrasound, CA 125 or
combination

Pre- or post-menopausal
women

Ch 72

Testicular cancer

Tumour markers

Adolescent and adult males

Ch 74

liv

Preventive Health Care for the Elderly1
CONDITION

MANEUVER

POPULATION

CHAPTER

GOOD EVIDENCE TO EXCLUDE FROM PHE (E RECOMMENDATIONS):
Urinary tract infection
(asymptomatic)

Urine dipstick or culture

Elderly, specific subgroups

Ch 81

FAIR EVIDENCE TO EXCLUDE FROM PHE (D RECOMMENDATIONS):
Urinary infection
1

Urine dipstick or culture

Elderly, ambulatory men

Ch 81

Continue to exclude appropriate interventions from adult tables.

lv

Recommendations by Strength of
Evidence
This table summarizes all the recommendations of the Task
Force including evaluation of interventions such as legislation
or school-based programs that are not offered in a clinical
setting. The recommendations are organized according to
strength of evidence for various maneuvers – e.g.
A – There is good evidence to support the recommendation
that the condition be specifically considered in a
periodic health examination.
B – There is fair evidence to support the recommendation
that the condition be specifically considered in a
periodic health examination.
C – There is poor evidence regarding the inclusion or
exclusion of the condition in a periodic health
examination, but recommendations may be made on
other grounds.
D – There is fair evidence to support the recommendation
that the condition be excluded from consideration in a
periodic health examination.
E – There is good evidence to support the recommendation
that the condition be excluded from consideration in a
periodic health examination

lvii

Good Evidence to Include in PHE (A Recommendations)
CONDITION

MANEUVER

POPULATION

CHAPTER

Low birth weight/cognitive
ability of child

Smoking cessation
interventions

Pregnant women

Ch 3

Neural tube defects

Folic acid supplementation

Women capable of becoming
pregnant

Ch 7

Bacteriuria in pregnancy

Urine culture

Pregnant women

Ch 9

D (Rh) sensitization

D (Rh) antibody screening
and immunoglobulin (D Ig)
administration after delivery
of D positive infant

Pregnant women

Ch 11

Ophthalmia neonatorum

Ocular prophylaxis

Newborns

Ch 16

Phenylketonuria

Serum phenylalanine
screening

Newborns

Ch 17

Congenital hypothyroidism

Thyroid-stimulating hormone
(TSH) test

Neonates

Ch 18

Hemoglobinopathies

Hemoglobin electrophoresis

High-risk neonates

Ch 20

Gastrointestinal and
respiratory infection in the
newborn

Counselling on breast
feeding; peripartum
interventions to increase
frequency of breast feeding

Pregnant women (or
peripartum period)

Ch 22

Accidental injury

Counselling, home risk
factors

Parents of infants

Ch 24

Amblyopia

Eye exam

Infants

Ch 24

Congenital hip dislocation

Physical exam, hips

Infants

Ch 24

Hearing impairment

Hearing exam

Infants

Ch 24

Night-time crying

Anticipatory guidance on
systematic ignoring

Parents of infants distressed
by crying

Ch 24

Household and recreational
injury

Public education/Legislation
on poison control

General population

Ch 28

Child maltreatment

Home visits

High-risk families

Ch 29

All-cause morbidity and
mortality

Day care or preschool
programs

Disadvantaged children

Ch 32

Immunizable infectious
disease

Immunizations, Childhood

Infants and children

Ch 33

Pneumococcal pneumonia

Immunization

Specific subgroups

Ch 34

Hepatitis B

Immunization

Infants, children and
adolescents

Ch 35

lviii

Good Evidence to Include in PHE (A Recommendations) – Concl’d
CONDITION

MANEUVER

POPULATION

CHAPTER

Dental caries, periodontal
disease

Brushing and flossing teeth
to apply toothpaste (A) and
prevent gingivitis (B) but not
cariostatic (C)

General population

Ch 36
Ch 37

Dental caries

Fissure sealants

High-risk children

Ch 36

Dental caries

Community fluoridation,
fluoride toothpaste or
supplement

General population

Ch 36

Periodontal disease

Flossing teeth

Adults

Ch 37

Progressive renal disease

Urine dipstick

Adults with IDDM

Ch 38

Suicide

Medical treatment for
diagnosed depression

High-risk group

Ch 40

Tobacco-caused disease

Counselling, smoking
cessation or offer nicotine
replacement therapy

Smokers

Ch 43
Ch 69
Ch 71
Ch 3

MVA injury

Legislation, restraint use and
control of drinking and
driving

General population

Ch 44

Hypertension

Pharmacologic treatment

Adults aged 21-64 yrs with
DBP ≥ 90 mmHg Elderly,
specific subgroups

Ch 53
Ch 79

HIV/AIDS

Voluntary HIV antibody
screening

High-risk populations

Ch 58

Gonorrhea

Gram stain/culture cervical
or urethral smear

High-risk groups

Ch 59

Influenza

Amantadine
chemoprophylaxis

High-risk or unvaccinated
individuals exposed to index
case

Ch 61

Influenza

Outreach strategies to reach
high-risk groups

Specific groups (e.g.
diabetics), elderly

Ch 61

Tuberculosis

INH prophylaxis

Household contacts and skin
test converters

Ch 62

Tuberculosis

Mantoux tuberculin skin test

High-risk groups

Ch 62

Breast cancer

Mammography and clinical
exam

Women aged 50-69 yrs

Ch 65

Falls/injury

Multidisciplinary post-fall
assessment

Elderly

Ch 76

Hearing impairment

Noise control and hearing
protection

General population

Ch 80

lix

Fair Evidence to Include in PHE (B Recommendations)
CONDITION

MANEUVER

POPULATION

CHAPTER

Perinatal morbidity and
mortality

Single prenatal ultrasound,
second trimester

Pregnant women

Ch 1

Fetal alcohol syndrome

Screening and Counselling,
alcohol consumption

Pregnant women

Ch 5

Neural tube defects

Maternal serum alphafetoprotein/ ultrasound,
amniocentesis

Pregnant women

Ch 7

Down syndrome

Triple screening and
counselling

Pregnant women <35 yrs

Ch 8

Down syndrome

Genetic screening and
counselling

High-risk pregnant women

Ch 8

D (Rh) sensitization

Repeat blood test, D (Rh)
antibody screening and
immunoglobulin (D Ig)
administration

Pregnant women who are
antibody negative and
women undergoing induced
abortion or amniocentesis

Ch 11

Congenital rubella syndrome

Screen and vaccinate or
universal vaccination

Non-pregnant women of
child-bearing age

Ch 12

Congenital rubella syndrome

Screen, counsel and
vaccinate post-partum if
indicated

Pregnant women

Ch 12

Preeclampsia

Blood pressure
measurement

Pregnant women

Ch 13

Cystic fibrosis

DNA analysis for carrier
status

Siblings of children with CF

Ch 19

Cystic fibrosis

Sweat test, immunoreactive
trypsin and “BM meconium”
test

Siblings of children with CF

Ch 19

Hemoglobinopathies

1) Screen for carrier status
(complete blood count,
hemoglobin and
electrophoresis); 2) DNA
analysis, fetal tissue sample/
counselling

1) High-risk pregnant
women; 2) Families, parents
confirmed carriers

Ch 20

Iron deficiency anemia

Routine hemoglobin

High-risk infants,
Disadvantaged children

Ch 23
Ch 32

Iron deficiency anemia in
infants

Counselling, breast feeding

Pregnant women (or
peripartum period)

Ch 23

Iron deficiency anemia in
infants

Iron fortified formula, cereal
or supplementation

Infants

Ch 23

Disorders of physical growth

Serial height, weight, head
circumference measurement

Infants

Ch 24

lx

Fair Evidence to Include in PHE (B Recommendations) – Cont’d
CONDITION

MANEUVER

POPULATION

CHAPTER

Delayed mental development

Enquire about developmental
milestones

Parents of infants

Ch 24

Lead exposure

Blood lead screening

High-risk children

Ch 25

Vision problems

Visual acuity testing

Preschool children

Ch 27

Household and recreational
injury

Counselling on home risk
factors, poisoning

Children/parents

Ch 28

Household and recreational
injury

Legislation, window and stair
guards, smoke detectors

General population

Ch 28

Vehicle-related injury

Legislation, bicycle
motorcycle or all terrain
vehicle helmet

General population

Ch 28
Ch 44
Ch 45

Household and recreational
injury

Public education/Legislation,
fire burn and water (tub and
swimming) safety

General population

Ch 28

Periodontal disease

Tooth scaling and
prophylaxis

General population

Ch 37

Gingivitis

Brushing teeth

General population

Ch 37

Suicide

Physician education, risk
recognition and therapy

Physicians

Ch 40

Suicide

Medical treatment, reduction
suicidal ideation

High-risk population

Ch 40

Adverse consequences,
children of alcoholics

Children of Alcoholics
Screening Test (CAST)

General population

Ch 41

Problem drinking

Case finding and counselling

General population

Ch 42

Tobacco-caused disease

Counselling to prevent
smoking initiation

Children and adolescents

Ch 43

Tobacco-caused disease

Referral to validated
cessation program

Smokers

Ch 43

MVA injury

Counselling on restraint use
and avoidance of drinking
and driving

General population

Ch 44

Household and recreational
injury

Legislation, avoidance of
alcohol during water
recreation

General population

Ch 45

Unintended pregnancy; STDs

Counselling, sexual activity,
contraception

Adolescents

Ch 46

All-cause mortality and
morbidity

Moderate physical activity

General population

Ch 47

lxi

Fair Evidence to Include in PHE (B Recommendations) – Concl’d
CONDITION

MANEUVER

POPULATION

CHAPTER

Diet-related illness

Counselling on adverse
nutritional habits

Adults

Ch 49

Osteoporotic fractures (and
side effects)

Counselling, hormone
replacement therapy

Perimenopausal women

Ch 52

Hypertension

Blood pressure
measurement

Adults Elderly

Ch 53
Ch 79

Coronary heart disease

Diet/drug treatment

Males 30-59 yrs with
elevated cholesterol or
LDL-C

Ch 54

Coronary heart disease

General dietary advice on fat
and cholesterol

Males 30-69 yrs

Ch 54

HIV/AIDS

Voluntary HIV antibody
screening

Infants of HIV positive
women

Ch 58

Gonorrhea

Counselling, Educational
materials

General population

Ch 59

Chlamydial infection

Smear, culture or analysis

Pregnant or high-risk women

Ch 60

Influenza

Immunization, annual

High-risk sub-groups and
elderly

Ch 61

Tuberculosis

INH prophylaxis

High-risk sub-groups

Ch 62

Lung cancer

Dietary advice on green leafy
vegetables and fruit

Smokers

Ch 64

Colorectal cancer

Colonoscopy

Those with cancer family
syndrome

Ch 66

Skin cancer

Counselling, sun exposure,
clothing

General population

Ch 70

Skin cancer

Physical exam, skin

First degree relative with
melanoma

Ch 70

Cervical cancer

Papanicolaou smear

Women

Ch 73

Household and recreational
injury

Legislation, safety aides,
stairs bathtubs

Elderly

Ch 76

Diabetic retinopathy

Funduscopy or retinal
photography

Diabetics

Ch 78

Diminished visual acuity

Snellen sight card

Elderly

Ch 78

Hearing impairment

Enquiry, whispered voice
test or audioscope

Elderly

Ch 80

lxii

Inconclusive Evidence (C Recommendations)
CONDITION

MANEUVER

POPULATION

CHAPTER

Perinatal morbidity and
mortality

Ultrasound, prenatal, serial

Pregnant women

Ch 1

Gestational diabetes mellitus

Blood glucose,
fasting/random or glucose
challenge test

Pregnant women

Ch 2

Gestational diabetes mellitus

History, risk factors; if
positive glucose tolerance
test

Pregnant women

Ch 2

Low birth weight/Preterm
birth

Multicomponent programs

Pregnant women

Ch 4

Low birth weight/Preterm
birth

Diet supplementation

Pregnant women at high risk
of undernutrition

Ch 4

Fetal alcohol syndrome

History, questionnaire,
interview, clinical judgement/
alcohol consumption

Pregnant women

Ch 5

Low birth weight

Iron supplementation

Pregnant women

Ch 6

Neonatal herpes simplex

Cesarean section

Symptomatic pregnant
women

Ch 10

D (Rh) sensitization

Repeat D (Rh) antibody
screening and
immunoglobulin (D Ig)
administration

Women undergoing specific
obstetric procedures or
complications

Ch 11

Congenital rubella syndrome

Universal vaccination

Young men (living in crowded
conditions)

Ch 12

Preeclampsia

Aspirin prophylaxis, low dose

Pregnant women

Ch 13

Preterm birth

Home uterine activity
monitoring

High-risk pregnancies

Ch 14

Neonatal morbidity and
mortality

Electronic fetal monitoring,
intrapartum

High-risk pregnancies

Ch 15

Phenylketonuria

Phenylalanine test

Pregnant women

Ch 17

Hemoglobinopathies

Screening for carrier status
& counselling

Non-pregnant adolescents
and adults

Ch 20

Iron deficiency anemia

Routine hemoglobin

Infants, general population

Ch 23

Lead exposure

Universal screening (Blood
lead level or questionnaire)

General population

Ch 25

Developmental problems

Developmental screening
questionnaires

Preschool children

Ch 26

lxiii

Inconclusive Evidence (C Recommendations) – Cont’d
CONDITION

MANEUVER

POPULATION

CHAPTER

Household and recreational
injury

Counselling, household and
recreational injury (except
some home hazards,
poisoning for children)

Children, adults, elderly

Ch 28
Ch 45
Ch 76

Child maltreatment

Intensive contact with
pediatrician, drop-in centre,
parent training

Families with children

Ch 29

Child maltreatment

Sexual abuse, abduction
prevention programs

General population

Ch 29

Obesity

Exercise and/or nutrition and
behaviour modification

Obese Children

Ch 30

Obesity

Height, weight, skin-fold
thickness, BMI, etc

Children

Ch 30

Idiopathic adolescent
scoliosis

Physical exam, back

Adolescents

Ch 31

All-cause morbidity and
mortality

Office contact or homebased parenting education
programs

Disadvantaged children

Ch 32

Pneumococcal pneumonia

Immunization, one dose

Immunocompetent elderly
living independently

Ch 34

Dental caries

Counselling, diet or baby
bottle

General and high-risk
population

Ch 36

Periodontal disease

Brushing and flossing teeth,
supervised

High-risk patients

Ch 37

Periodontal disease

Brushing with electric
toothbrush

Patients with limited
dexterity

Ch 37

Periodontal disease

Flossing teeth

Children

Ch 37

Suicide

Suicide risk evaluation

General population

Ch 40

Suicide

Referral school- or
community-based program

High-risk population

Ch 40

Suicide

Hospital admission,
discharge home, intensive
psycho-social follow-up

Individuals previously
attempting suicide

Ch 40

Adverse consequences,
children of alcoholics

Routine evaluation; some
screening options

General population

Ch 41

Adverse consequences,
children of alcoholics

Referral school- or
community-based
intervention programs

High-risk population

Ch 41

Tobacco-caused disease

Counselling on
environmental tobacco
smoke

Families with smokers

Ch 43

MVA injury

Counselling, helmet, alcohol
use

General population

Ch 44

lxiv

Inconclusive Evidence (C Recommendations) – Cont’d
CONDITION

MANEUVER

POPULATION

CHAPTER

MVA injury

Monitor medical impairment

General population

Ch 44

Household and recreational
injury

Public education/Legislation,
gun control & use of
Heimlich maneuver

General population

Ch 45

Osteoporosis; fractures

Counselling, weight bearing
exercise

Pre- and post-menopausal
women

Ch 47

All-cause mortality and
morbidity

Counselling, physical activity;
prevent obesity

General population

Ch 47
Ch 48

All-cause mortality, morbidity

Measure body mass index
and treat obesity

General population

Ch 48

Protein/ calorie malnutrition

Protein calorie malnutrition
screening

Adults

Ch 49

Thyroid cancer

Neck palpation

Adults

Ch 51

Thyroid disorders

Thyroid stimulating hormone
test

Perimenopausal women

Ch 51

Osteoporotic fractures

History and physical
examination

Women

Ch 52

Hypertension

Pharmacologic treatment

Adults aged <21 yrs, isolated
systolic hypertension, some
elderly subgroups

Ch 53
Ch 79

Coronary heart disease

Measurement of blood total
cholesterol level

General population with
case-finding for males
30-59 yrs

Ch 54

Coronary heart disease

Diet/drug treatment

Individuals with elevated
cholesterol or LDL-C except
males 30-59 yrs

Ch 54

Coronary heart disease

General dietary advice on fat
and cholesterol

General population except
males 30-69 yrs

Ch 54

Abdominal aortic aneurysm

Abdominal palpation

General population

Ch 55

Abdominal aortic aneurysm

Abdominal ultrasound

General population

Ch 55

Cardiovascular disease

Acetylsalicylic acid
prophylaxis

General population

Ch 56

Carotid disease/ stroke

Antiplatelet therapy

Adults with asymptomatic
carotid bruit or stenosis

Ch 57

HIV/AIDS

History, sexual and drug use
and counselling

General population

Ch 58

HIV/AIDS

Voluntary HIV antibody
screening

General population including
pregnant women

Ch 58

Influenza

Immunization, annual

General population <65 yrs

Ch 61
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Inconclusive Evidence (C Recommendations) – Concl’d
CONDITION

MANEUVER

POPULATION

CHAPTER

Influenza

Rapid diagnostic test

Suspected cases

Ch 61

Tuberculosis

INH prophylaxis

General population aged
>35 yrs

Ch 62

Breast cancer

Teach breast selfexamination (BSE)

Women

Ch 65

Colorectal cancer

Fecal occult blood testing,
sigmoidoscopy or
colonoscopy

General population or family
history (1 or 2 relatives)

Ch 66

Prostate cancer

Digital rectal examination

Men over age 50 yrs

Ch 67

Bladder cancer

Urine dipstick or cytology

High-risk males >60 yrs

Ch 68

Oral cancer

Physical exam, oral cavity

General population

Ch 69

Skin cancer

Counselling, Skin selfexamination

General population

Ch 70

Skin cancer

Counselling, Sun block

General population

Ch 70

Skin cancer

Physical examination, skin

General population

Ch 70

Ovarian cancer

Pelvic exam, transvaginal
ultrasound, CA 125 or
combination

Pre- or post-menopausal
women; family history 1st
degree relative

Ch 72

Testicular cancer

Physical exam or selfexamination

Adolescent and adult males

Ch 74

Cognitive impairment

Mental status screening

Elderly

Ch 75

Household and recreational
injury

Monitor medical impairment

Elderly

Ch 76

Household and recreational
injury

Public education, nonflammable fabrics, selfextinguishing cigarettes

Elderly

Ch 76

Elder abuse

Elder abuse questionnaire

Elderly

Ch 77

Age-related macular
degeneration

Funduscopy

Elderly

Ch 78

Glaucoma

Funduscopy, tonometry or
automated perimetry

Elderly

Ch 78

Urinary infection

Urine dipstick or culture

Elderly, ambulatory women

Ch 81
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Fair Evidence to Exclude from PHE (D Recommendations)
CONDITION

MANEUVER

POPULATION

CHAPTER

Low birth weight/Preterm
birth

Programs of only social
support

High-risk pregnant women

Ch 4

Recurrent herpes simplex
type II (progenitalis) infection

Cervical smear, culture;
weekly screening

Pregnant women with
history, active disease or
partner with proven infection

Ch 10

Preterm birth

Home uterine activity
monitoring

Low risk pregnancies

Ch 14

Neonatal morbidity and
mortality

Electronic fetal monitoring,
intrapartum

Low-risk pregnancies

Ch 15

Cystic fibrosis

DNA analysis for carrier
status

General population

Ch 19

Cystic fibrosis

Sweat test, immunoreactive
trypsin and “BM meconium”
test

General population

Ch 19

Urinary infection

Urine dipstick

Newborns and infants

Ch 21

Developmental problems

Denver Developmental Scale

Preschool children

Ch 26

Hearing problems

History, clinical examination

Preschool children

Ch 27

Child maltreatment

Screen for risk of maltreating
children

General population

Ch 29

Obesity

Low calorie diet

Pre-adolescent obese
children

Ch 30

Pneumococcal pneumonia

Immunization, one dose

Immunocompromised
patients

Ch 34

Periodontal disease

Brushing with electric
toothbrush

General population

Ch 37

Progressive renal disease

Urine dipstick

General population

Ch 38

Depression

General Health
Questionnaire or Zung Selfrating depression scale

General population

Ch 39

Diabetes mellitus

Blood glucose, fasting

Non-pregnant general
population

Ch 50

Osteoporotic fractures

Bone mineral density
screening

Women

Ch 52

Carotid Disease/Stroke

Neck auscultation or carotid
endarterectomy

General population

Ch 57

Gonorrhea

Gram stain / culture of
cervical or urethral smear

General population

Ch 59

Chlamydial infection

Smear, culture or analysis

General population

Ch 60
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Fair Evidence to Exclude in PHE (D Recommendations) – Concl’d
CONDITION

MANEUVER

POPULATION

CHAPTER

Cervical cancer

Human papillomavirus
screening

Women

Ch 63

Lung cancer

Chest radiography

General population

Ch 64

Breast cancer

Mammography

Women aged 40-49 yrs

Ch 65

Colorectal cancer

Fecal occult blood testing or
sigmoidoscopy

Those with cancer family
syndrome

Ch 66

Prostate cancer

Prostate specific antigen

Men over age 50 yrs

Ch 67

Prostate cancer

Transrectal ultrasound

Men over age 50 yrs

Ch 67

Bladder cancer

Urine dipstick or cytology

General population

Ch 68

Pancreatic cancer

Abdominal palpation,
ultrasound or serologic
tumour markers

General population

Ch 71

Ovarian cancer

Pelvic exam, transvaginal
ultrasound, CA 125 or
combination

Pre- or post-menopausal
women

Ch 72

Testicular cancer

Tumour markers

Adolescent and adult males

Ch 74

Urinary infection

Urine dipstick or culture

Elderly, ambulatory men

Ch 81

Good Evidence to Exclude from PHE (E Recommendations)
CONDITION

MANEUVER

POPULATION

CHAPTER

Urinary tract infection
(asymptomatic)

Urine dipstick

Children

Ch 21

Pneumococcal pneumonia

Immunization, one dose

Infants and children

Ch 34

Tuberculosis

Mantoux tuberculin skin test

General population

Ch 62

Lung cancer

Sputum cytology

General population

Ch 64

Urinary tract infection
(asymptomatic)

Urine dipstick or culture

Elderly, specific subgroups

Ch 81
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Routine Prenatal Ultrasound Screening
1

Prepared by Geoffrey Anderson, MD, PhD

Ultrasound examination has been suggested as a prenatal
screening tool for various purposes, including the estimation of
gestational age, the detection of multiple pregnancies and fetal
anomalies, and the identification of intrauterine growth
retardation (IUGR). The goal of prenatal ultrasound screening is
to reduce the rates of perinatal illness and death from several
causes, some of which (e.g., IUGR) are etiologically non-specific.
Therefore, the Task Force has reviewed the evidence on the
impact of prenatal ultrasound screening on measures of perinatal
illness and death rather than on its ability to detect specific
abnormalities. Ultrasound is also considered as part of the
protocol in screening for neural tube defects (Chapter 7).

Use of Prenatal Ultrasound in Canada
Between 1981/2 and
1989/90, the number
of prenatal ultrasound
(PNU) services in
Ontario and British
Columbia more than
doubled

The use of perinatal ultrasound has become increasingly
common in Canada. Between 1981/82 and 1989/90 the number of
prenatal ultrasound (PNU) services in Ontario and British Columbia
more than doubled and the rate of PNU per delivery increased from
1.06 to 2.18 in Ontario and from 0.88 to 1.75 in British Columbia.<1>
In 1989/90 an average of $160 was spent on PNU per delivery in
Ontario and $130 per delivery in British Columbia. This rapid increase
in the use and cost of ultrasonography underlines the need for careful
assessment of the evidence on the benefits of this procedure.

Maneuver
A single ultrasound examination in the second trimester is used
to estimate gestational age and to detect multiple pregnancies and
malformations. Two serial examinations (one in the second trimester
and one in the third) is used to screen for IUGR and to detect multiple
pregnancies and malformations.

Effectiveness of Preventive Intervention
The published trials were separated into two groups. One
included four trials that examined the impact of a single ultrasound
examination performed in the second trimester.<2-6> The other
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group included four studies of the impact of serial examinations, one in
the second trimester and one in the third.<7-10>

Single Ultrasound Scan
In the first trial<2,3> of this group, a total of 1,621 women
underwent an ultrasound examination, including measurement of the
biparietal diameter (BPD), at about 16 weeks’ gestation. Of these
women, 836 were randomly allocated to an experimental group whose
ultrasound results were released to the attending physician. The
remaining 785 patients were allocated to a control group whose
ultrasound results were not released to the attending physician.
However, during the trial 30% of the control subjects had their
ultrasound results released in response to specific requests from their
physician because of clinical concerns. There were eight perinatal
deaths in the experimental group and seven in the control group; this
difference was not statistically significant. The Apgar score at 1 minute
was 7 or less among 172 singleton infants in the experimental group
and among 142 singleton infants in the control group; again, this
difference was not statistically significant.
The second trial involved 4,997 women with no clinical
indication for an ultrasound examination.<4> A total of 2,482 women
were randomly assigned to undergo one ultrasound examination and
BPD measurement at 15 weeks’ gestation (experimental group). The
remaining 2,515 women did not have an examination before 19 weeks’
gestation (control group). Both groups then received the same
antenatal care, including ultrasound examinations later in pregnancy. In
the experimental group 32 (1.3%) of the women did not undergo the
examination; in the control group 103 (4.1%) had the examination
before the 19th week.
The experimental group had 3,068 ultrasound scans, as
compared with 1,279 in the control group. Of the women in the
control group 68% never underwent ultrasonography. The numbers of
prenatal hospital days and hospital admissions were the same in each
group. Labour was induced in 41 women in the experimental group
and 88 in the control group (p=0.0001).
There were 12 perinatal deaths in each group. In the
experimental group eight were in singleton infants and four in twins. In
the control group singleton infants accounted for all of the deaths.
After the perinatal period but before discharge from hospital there
were two additional deaths in each group.
Analysis of the 4,776 singleton births showed no significant
difference between the two groups in the proportion of infants with
Apgar scores of 7 or less at 1 or at 5 minutes. In each group
mechanical ventilation was required at delivery in seven cases and
neonatal seizures occurred in four. There was a tendency for
fewer babies in the experimental group than in the control group
5

(231 vs. 275) to be admitted to the neonatal ward; however, this
difference was not significant.
Singleton infants in the experimental group were 42 g heavier on
average than those in the control group (p=0.008). The average birth
weight of infants of nonsmoking women did not differ significantly
between the two groups. Infants of smoking women in the
experimental group were 75 g heavier on average than those of
smoking women in the control group (p=0.013).
The third trial involved 9,310 women from Finland,<5> or about
95% of the pregnant women in the catchment area. A total of
648 women were not followed through to delivery: 569 had a
miscarriage, 58 underwent an induced abortion, 17 were found not to
be pregnant, and 4 were lost to follow-up.
There were 4,353 deliveries (4,317 of singletons and 72 of twins)
in the experimental group. In this group ultrasound screening was
done between 16 and 20 weeks’ gestation. The BPD was measured,
the placenta located and the number of fetuses registered. Most of the
318 women who did not undergo the examination at the study
hospital did so elsewhere. In the experimental group 1.6% of the
women did not undergo the examination.
In the control group there were 4,309 deliveries (4,271 of
singletons and 76 of twins). Although the women were not assigned to
undergo an ultrasound examination 77% did so.
The overall perinatal death rate among the infants who were
delivered was 4.6 per 1,000 in the experimental group and 9.0 per
1,000 in the control group (p=0.013). In the experimental group
18 singleton babies died (11 were stillborn and 7 died within 1 week
after delivery). In the control group 34 singleton babies died (22 were
stillborn and 12 died within 1 week after birth). Of the babies that
died, only 2 (11%) in the experimental group had major anomalies, as
compared with 10 (29%) in the control group. Eleven induced
abortions were performed because of the ultrasound findings in the
experimental group; there were no such abortions in the control
group. There were two deaths in twins in the experimental group and
five in the control group.
Among the singleton infants there was no significant difference
between the two groups in 1) mean birth weight; 2) proportion of
infants with a birth weight of less than 2500 g; 3) mean Apgar score at
1 minute; 4) proportion with an Apgar score of less than 7 at 1 minute;
5) rate of admission to special care unit; and 6) proportion with
hospital stay of more than 5 days. The mean birth weight of the twins
and the proportion of twins with a birth weight of less than 2500 g did
not differ significantly between the two groups; however, all of the
twins in the experimental group were detected by 21 weeks’ gestation,
as compared with 76% of those in the control group (p=0.005).
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The difference in the perinatal death rates between the two
groups lost its significance when the induced abortions resulting from
the ultrasound findings were included as deaths in the analysis. Also,
10 of the “malformations” detected at the ultrasound examination had
disappeared by the time of the follow-up examination.
The final study took place in the U.S.<6> The trial involved
915 women at low risk who were randomly allocated to routine
prenatal ultrasound screening at 10 to 12 weeks’ gestation or routine
care. The two groups did not differ significantly in total adverse
perinatal outcomes, as measured by the number of perinatal deaths,
intensive care admissions and babies with an Apgar score of less than
6 at 5 minutes.

Serial Ultrasonography
The main features of the four trials in this group are summarized
in Table 1. The first two trials involved random allocation of patients
selected from the general population.<7,8> The third involved random
allocation of women who had no clinical indications of IUGR.<9> The
most recent trial excluded 60% of the general population.<10>
In the first study<7> three of the infants in the experimental
group and eight in the control group died. Of the deaths in the
experimental group one was intrauterine and of unexplained cause,
and two were due to severe preeclampsia. In the control group four
deaths were intrauterine and associated with IUGR, one was due to a
severe malformation, and one was of unknown cause; the two
postnatal deaths involved a premature twin and an infant with hydrops
fetalis. There were no late neonatal deaths in the experimental group
and three in the control group. The number of days of pediatric care
for malformations due to “overdue pregnancy” (p<0.01) and for
hyperbilirubinemia (p<0.05) was significantly lower in the experimental
group than in the control group. The significantly fewer hospital
admissions in the experimental group (p<0.01) did not result in a
difference in the number of days of prenatal care (828 days in the
experimental group and 829 in the control group).
There was little description of the causes of perinatal death in
the second study.<8> Two of the deaths in the control group involved
twins identified through ultrasonography at 24 weeks’ gestation. They
were delivered 2 weeks later; one was stillborn, and the other died
2 hours postnatally. The distribution of birth weights did not differ
significantly between the two groups. Forty-nine of the women in the
control group were referred for ultrasonography as part of their
routine care. The estimated cost of the screening program was
U.S. $250 per pregnancy. Two-thirds of the cost was from the
increased use of in-patient services by the experimental group.
The only perinatal death in the third study<9> involved a child
born with open spina bifida and microcephaly. The mean birth weight
7

was the same in the two groups. The number of inductions and the
delivery methods did not differ significantly between the two groups.
The results of these three smaller trials of serial prenatal
ultrasound screening are summarized in Table 2.
The fourth trial was based in 99 obstetrical and family practices
in six different American states. A total of 55,744 women registered
for the trial, 2,377 were lost before screening and 32,317 were
excluded after screening. The major reason for exclusion was because
the attending physician indicated that they planned to perform a
prenatal ultrasound. The attending physician was not asked to indicate
the clinical reason for the proposed ultrasound. The vast majority of
the ultrasound exams were performed in one of the 28 laboratories
participating in the trial. These laboratories used standardized
reporting techniques and scanning equipment. In the screened group,
94% of the women had ultrasound examinations at both 15-22 weeks
and 31-35 weeks. Only 2% of the women in the control group had
ultrasounds at both of these times. The mean number of ultrasounds
in the screened group was 2.2 and the mean number of ultrasounds in
the control group was 0.6 with 55% of the group having no prenatal
ultrasounds.
The trial used somewhat different outcome measures than the
other 3 trials of serial PNU. Three main outcome measures were
assessed; 1) perinatal mortality (fetal or neonatal death up to 28 days
of age); 2) severe morbidity (including severe intraventricular
hemorrhage, seizures, documented sepsis and prolonged use of special
care nursery); and 3) moderate morbidity (including use of oxygen for
more than 48 hours, nerve injury, short stay in special care nursery).
There was no statistically significant difference between the control
and screened groups for any of these outcomes (Table 3). There was a
total of 52 perinatal deaths in the screened group with 48 of these
deaths occurring in singeltons. There was a total of 41 perinatal deaths
in the control group with 37 of these deaths occurring in singeltons.
There were no statistically significant differences in gestational age at
delivery or birth weight between the two groups.
A total of 350 fetuses had at least one major anomaly. Of the
187 fetuses with major anomalies in the ultrasound group 65 (35%)
were detected before delivery and 31 (17%) were detected before
24 weeks. Of the 163 fetuses with major anomalies in the control
group 18 (11%) were detected before delivery and 8 (5%) were
detected before 24 weeks. There were 9 induced abortions for
anomalies in the screened group and 5 in the control group.

Systematic Reviews of Trials
The Cochrane Database of Systematic Reviews has published
reviews of routine prenatal ultrasound examination in early<11> and
late<12> pregnancy. The review of early prenatal ultrasound trials
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concluded that screening results in early detection of twin pregnancies,
a reduced rate of induction of labour, higher birth weights in singeltons
and increased rates of abortion for fetal abnormalities, but no
statistically significant effects on perinatal mortality or Apgar scores
was found. The review of late prenatal ultrasound trials, which did not
include the most recent American trial<10>, concluded that there was
no statistically significant effects of late screening on mortality,
morbidity or induction of labour. Another recent meta-analysis, which
included the two large studies of single stage screening, concluded that
there was no statistically significant effect of screening on live births,
although there was a significantly lower perinatal mortality in the
screened population.<13>

Recommendations of Others
In Canada, the Federal Task Force on High Risk Pregnancies and
Prenatal Record Systems<14> in 1982 stated that “there seems to be
very good evidence that ultrasound is a useful adjunct to clinical
identification and assessment of intrauterine growth retardation” but
that “the use of routine ultrasound without specific indications in
pregnancy should be discouraged.” The 1984 U.S. National Institutes
of Health Consensus Conference on the use of diagnostic
ultrasonography during pregnancy<15> concluded that “the data on
the clinical efficacy and safety do not allow a recommendation for
routine screening at this time.” Recently the Society of Obstetrics and
Gynecology of Canada recommended the routine use of single PNU in
the second trimester.<16> The use of PNU is currently under review
by the U.S. Preventive Services Task Force.

Recently the Society
of Obstetrics and
Gynecology of
Canada
recommended the
routine use of single
PNU in the second
trimester

Conclusions and Recommendations
Although trials of a single PNU in the second trimester have not
shown a statistically significant effect on the rate of live births or Apgar
scores, these trials indicate that a single PNU early in pregnancy results
in lower rates of induction (presumably through better estimates of
gestational age), earlier detection of twin pregnancies, increased
birth weight in singeltons and higher rates of therapeutic abortion
for fetal abnormalities. Based on these clinical effects there is fair
evidence to include a single PNU examination in routine prenatal care
(B Recommendation). Trials of serial PNU have not shown any
statistically significant effect on perinatal mortality, morbidity or birth
weights. Based on this there is poor evidence for the inclusion or
exclusion of serial PNU in routine prenatal care (C Recommendation).

Trials of serial PNU
have not shown any
statistically significant
effect on perinatal
mortality, morbidity or
birth weights

Prenatal ultrasound examination may not only provide the
clinician with information on perinatal anomalies and intrauterine
problems but may also reassure the expectant mother and provide her
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with useful information.<17> On the other hand, false positive results
can have an adverse psychologic effect on the expectant mother.

Unanswered Questions (Research Agenda)
The benefits and disadvantages of ultrasound examination
require further analysis. Such analysis should focus on the impact of
the maneuver on fetal survival and perinatal illness rates and should
include bi-directional measurement of the psychologic effects of
screening on the parents.

Evidence
To identify studies of the effectiveness of routine prenatal
ultrasound screening we searched MEDLINE up to October 1993
(with the keywords ultrasonography and randomized controlled trial)
for pertinent articles as well as using the references of those articles.
Two criteria were used: (a) the study had to have allocated subjects
randomly to undergo or not to undergo routine screening and (b) the
outcomes had to have included measures of perinatal illness and death.
This review was initiated in October 1993, and based on a
previous report.<18> Recommendations were finalized by the Task
Force in March 1994.
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Table 1:

Features of trials of routine serial prenatal ultrasound screening1
Eik-Nes et al
1984<7>

Variable

Bakketeig et al
1984<8>

Neilson et al
1984<9>

Ewigman et al
1993<10>

Type of population

General

General

Low-risk

Low-risk

Sample size
Experimental Group
Control Group

819
809

510
499

433
444

7,812
7,718

Measurement of
BPD at 16 weeks
and of BPD and AD
at 32 weeks

Measurement of
BPD at 19 weeks
and of BPD and AD
at 32 weeks

Measurement of
CRL and TA at
24 and 35 weeks

Routine care

Routine care

Done, but results
not reported to
doctor

Measurement of
placental location,
BPD, AC, FL and
detailed
anatomical survey
at 18-20 weeks and
at 31-33 weeks
Routine care

Interventions
Experimental Group

Control Group

1

BPD = biparietal diameter, AD = Abdominal diameter, CRL = crown-rump length, TA = trunk area,
AC = abdominal circumference, FL = femur length

Table 2:

Results of three small trials of routine serial prenatal ultrasound screening1

Variable

Eik-Nes et al
1984<7>

Bakketeig et al2
1984<8>

Neilson et al
1984<9>

No. (and %) of
hospital
admissions
Experimental Group
Control Group

184 (22.5)
269 (33.2)3

79 (15.5)
46 (9.5)3

43 (9.9)
46 (10.3)

No. (and %) of
infants with low
Apgar score4
At 1 minute
Experimental Group
Control Group

NM
NM

34 (6.9)
23 (4.9)

37 (9.9)
40 (9.0)

At 5 minutes
Experimental Group
Control Group

NM
NM

15 (3.1)
9 (1.9)

8 (1.9)
5 (1.0)

No. (and %) of
perinatal deaths
Experimental Group
Control Group

3 (0.36)
8 (0.98)

5 (0.98)
5 (1.00)

0 (0.00)
1 (0.02)

NM = not measured
Results are given for singleton births only.
3 p = 0.05
4
Seven or less in study by Bakketeig et al and less than 7 in study by Neilson et al.
1
2
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Table 3:

Results from American Serial Prenatal Ultrasound Trial<10>
Screened Group
N = 7,685

Control Group
N = 7,596

# (%)

# (%)

Fetal death

34 (0.4)

23 (0.3)

Neonatal death

18 (0.2)

18 (0.2)

Severe morbidity

99 (1.3)

95 (1.3)

232 (3.0)

237 (3.1)

Variable

Moderate morbidity
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MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

A single ultrasound
examination in the
second trimester in
women without clinical
indications

No statistically
significant effect of
screening on live
births or Apgar scores.
Screening results in
increased birth weight,
earlier detection of
twins, decreased rates
of induction and
increased rates of
abortion for fetal
abnormalities.

Randomized controlled
trials<2-6> and metaanalyses<11,13> (I)

Fair evidence to
include in periodic
health examination
(PHE) in normal
pregnancies (B)

Serial ultrasound
screening in the
second and third
trimesters in women
without clinical
indications

No evidence of
improved perinatal
mortality or morbidity.

Randomized controlled
trials<7-10> and metaanalyses<12> (I)

Poor evidence to
include in or exclude
from PHE in normal
pregnancies (C)
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The available evidence does not support a recommendation for or against universal screening for gestational diabetes
mellitus (GDM). Women have varying degrees of glucose
intolerance during pregnancy and a certain proportion will have
adverse outcomes. The value of screening is unclear given
potential clinical and financial costs. Universal screening with the
50 g glucose challenge test has not been demonstrated to be
superior to other tests. Pending the results of ongoing studies on
screening test characteristics, factors such as clinical judgement
(assessment of risk factors and pregnancy evolution) and
available resources should be taken into account in choosing a
screening strategy. Women with risk factors for GDM should be
carefully followed throughout their pregnancy. Screening for
diabetes in non-pregnant adults is addressed in Chapter 50.

Burden of Suffering
Gestational diabetes
occurs in about 3% of
pregnancies and is
associated with
perinatal mortality
and morbidity

Gestational diabetes, defined as carbohydrate intolerance of
variable severity with onset or first recognition during pregnancy,
occurs in about 3% of pregnancies. Risk factors for GDM include
obesity, history of miscarriage or fetal death, maternal age of 40 years
or more, family history of diabetes, history of prematurity,
macrosomia, congenital malformation, polyhydramnios, or excessive
weight gain. O’Sullivan and Mahan originally restricted the diagnosis to
alterations of glucose tolerance during pregnancy that resolved after
birth.<1> Using the oral glucose tolerance test (OGTT), women were
shown to be at increased risk of overt adult diabetes later in life.
Potential flaws in study design (selection bias and confounding) and
questions of test validity (reproducibility and obsolescence of blood
testing technique) weaken this evidence.
Two case series have shown elevated perinatal loss rates
(6.4% vs. 1.5% and 3.2% vs. 0.95%) among those with abnormal as
opposed to normal OGTT results. In neither of these studies was
there control for confounding.<2,3>
Case series, again not controlling for confounding factors, have
reported prevalences of macrosomia among infants born to women
with GDM of 12% to 35%.<2-4> GDM is not the only or most
important risk factor for macrosomia. In one study with an overall
1
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incidence of macrosomia of 1.7 per 1,000 and where confounding was
controlled, the relative risk of macrosomia for GDM was 3.0, as
compared with 25.8 and 6.4 per 1,000 for obesity and postmaturity
respectively. Indeed, only 5% of infants weighing more than 4,500 g
were born to women with GDM.<5> However, macrosomia is clearly
associated with increased maternal and neonatal death rates, primary
cesarean section for cephalopelvic disproportion and non-progression
of labour, brachial plexus paralysis and clavicular fractures. In a series
of infants with shoulder dystocia in a community hospital, 5.4% of
mothers had GDM.<6>
There is weak and conflicting evidence regarding the association
of GDM with an increased risk of congenital anomalies.
Overall, there is evidence of an association between
carbohydrate intolerance and adult onset diabetes, macrosomia and
perinatal mortality. However, the validity of the initial studies upon
which the diagnostic criteria for GDM were established has been
questioned.

Maneuver
Many North American authoritative groups have recommended
a 1-hour 50 g oral glucose challenge test (OGCT) at about 28 weeks’
gestation.<1> Abnormal results are confirmed with a 3-hour 100 g
OGTT. GDM is diagnosed if the plasma glucose level equals or
exceeds, on two or more occasions, 5.8 mmol/L (fasting), 10.6 mmol/L
(1 hour after eating), 9.2 mmol/L (2 hours afterward) and 8.1 mmol/L
(3 hours afterward).
The OGCT has reported sensitivity of 79-83% and specificity of
87-93% at plasma glucose cutoff points of 7.8-8.3 mmol/L. However,
the OGCT cutoff point and the reproducibility of the OGTT itself
over the long and short term have been questioned.
Whom to screen is also debated in relation to yield. Screening
women over 30 years of age has been recommended by some since
O’Sullivan and coworkers reported an association between adverse
outcomes and poor glucose tolerance after excluding women under
25 years old. However, this would miss about half of the women with
GDM, and thus some recommend universal screening.

The 50 g 1-hour oral
glucose challenge
test has been
suggested and has
sensitivity of 79-83%
and specificity of
87-93%

Universal screening with the 50 g 1-hour OGCT is not done in
most European countries. The World Health Organization (WHO)
uses different diagnostic criteria; the 2-hour 75 g OGTT is the gold
standard for both pregnant and nonpregnant adults. The diagnostic
cut-off point is lower for pregnant adults (11 mmol/L). GDM is less
prevalent if WHO standards are applied to a pregnant population. One
randomized study suggests that deciding on treatment using these
criteria does not increase adverse outcomes.<7>

17

Fasting blood glucose levels correlate poorly with the 100 g
OGTT and the test can be cumbersome to administer. However, the
maintenance of euglycemia after fasting is associated with a low
prevalence of perinatal death. Fasting blood glucose has thus been
proposed as an alternative screening maneuver.<8,9> Random blood
glucose measurement has also been proposed;<10> neither maneuver
has been adequately evaluated and their test characteristics are not
known.
A study is under way that will compare the sensitivity and
specificity of fasting and random blood glucose measurements and
measurement of the OGCT in detecting GDM as defined by the
OGTT. The study will also compare their value in predicting several
perinatal outcomes.
About half of all healthy pregnant women excrete increased
amounts of glucose in their urine.<11> Glucose urine
measurement<12> and glycohemoglobin have poor sensitivity
(30% and 26% respectively).

Effectiveness of Screening and Treatment
Screening’s
effectiveness in
reducing perinatal
mortality and
morbidity has not
been adequately
studied

No analytic study has evaluated the impact of screening for
GDM on perinatal death and illness. In a recent study<13> involving
women who did or did not undergo screening for GDM according to
the practices of their obstetricians, screening failed to decrease the
rate of macrosomia (10.5% in the unscreened group vs. 11.2% in the
screened group) and was associated with more intensive surveillance
during pregnancy and a higher rate of primary cesarean section
(21.0% vs. 26.7%; p <0.01). However, screened women were more
likely to be obese and this is a major threat to the validity of the study.
Observational studies have suggested that the maintenance of
euglycemia in women with GDM is associated with a decreased
perinatal death rate.<2-4,14> In these studies confounding variables
were not taken into account, nor was whether women were identified
through universal screening or case-finding. The women studied were
all at higher risk of morbidity (at least 2 risk factors for GDM).
Two experimental studies on the effectiveness of treatment of
GDM are relevant. The first was conducted by O’Sullivan and
coworkers in the late 1950s.<15> All women in the study were first
screened with the 1-hour 50 g OGCT. Those with abnormal results
and those with two risk factors of GDM then had the OGTT. The
615 women with GDM were randomly allocated to either a routine
prenatal care group or an insulin-plus-diet treatment group. The
incidence of macrosomia was decreased in the insulin-treated group
(3.7% vs. 13.1%) and was comparable to the rate observed in the
group of women with normal glucose tolerance (4.3%). No difference
in the perinatal death rate was observed. The impact of treatment on
the rates of birth trauma and operative delivery was not reported.
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In a second experimental study,<16> women at high risk for
GDM were offered an OGTT, identifying 72 cases. Treatment
allocation was randomized for 52 subjects and the first twenty cases
were allocated to the insulin or no treatment groups without
randomization. Overall, 27 patients were assigned to receive insulin
treatment, 11 a change in diet alone and 34 no treatment. Only 2 of
the 11 subjects in the diet-alone group were older than 25 years, as
compared with half of those in the two other groups. A significant
decrease in macrosomia was noted in the insulin-treated group (7%),
as compared with the diet-alone group (36%) and the no-treatment
group (50%). One case of Erb’s palsy was reported in the diet-alone
group. The rate of primary cesarean section, need for forceps delivery
and perinatal death rate did not differ significantly between the groups.
There was no control of confounding due to maternal weight and
postmaturity.
Thus, there is evidence from case series that treatment of GDM
can reduce perinatal mortality. However, most women included in
these studies were at high risk of GDM and were not necessarily
identified through universal screening. Obstetrical practices have also
changed considerably since these studies were conducted. There is
also evidence from a randomized trial that treatment can reduce
macrosomia. However, the benefits to be expected regarding this
outcome from a screening program in Canada, even if totally effective,
would at the most prevent 50 brachial plexus injuries and
109 clavicular fractures each year. Clavicular fracture is benign, and
well over 80% of brachial plexus injuries resolve completely within
3 months.
Management of GDM carries with it the risk of overtreatment.
Dietary restrictions may be harmful to the 70% of infants who are not
destined to have macrosomia. A significantly higher incidence of
small-for-gestational-age infants (20% vs. 11% in the control group) has
been reported for women with GDM who maintained a low mean
glucose level throughout pregnancy (4.8 mmol/L or less).
The early identification of women at increased risk of diabetes
later in life is often thought to be an important outcome of screening
for GDM. However, the value of such identification has not been
affirmed; screening asymptomatic adults for diabetes mellitus has not
been shown to have any benefit. There is a danger of labelling, since
70% of women with GDM will not have overt diabetes and a negative
test result does not eliminate risk of diabetes.
Most studies of the potential impact of the treatment of GDM
have not included neonatal hypoglycemia as an outcome; there is no
evidence regarding prevention of this outcome.
Finally, screening can be costly both for the individual and the
health care system.
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Recommendations of Others
The U.S. Preventive Services Task Force,<17> as well as the
American Diabetes Association and the Canadian Diabetes Association
recommends universal screening for GDM in pregnant women, using
the 50 g 1-hour OGCT at 28 weeks’ gestation.
In 1986, the American College of Obstetricians and
Gynecologists recommended screening women older than 30 years of
age.<18>

Conclusions and Recommendations
A close examination of all the evidence of the effectiveness of
screening for gestational diabetes raises many important questions.
The studies that led to the formulation of recommendations to screen
all pregnant women with a 50 g OGCT have important limitations. The
validity of the diagnostic test itself is questionable. Women included in
the studies that have shown potential benefits were generally at an
increased risk of GDM and not identified through universal screening.
Obstetrical practices have changed drastically in the last 20 years and
the potential impact of screening on the perinatal death rate may not
be as important as initially expected. The magnitude of the benefit of
screening to the incidence of shoulder dystocia and birth trauma is
likely to be small, and may not be worth the cost (clinical or financial)
of screening.
An alternative to the 1-hour OGCT is the measurement of the
blood glucose level after fasting or 2 hours after eating. Although they
appear to be physiologically appropriate screening mechanisms, their
effectiveness has not been evaluated.
These facts therefore support a cautious approach toward
screening all pregnant women with a 1-hour 50 g OGCT, at 28 weeks’
gestation. Conversely, women with risk factors for GDM should be
carefully followed throughout their pregnancy, even though the effect
of minor elevations in the maternal blood glucose level on neonatal
health remains to be established.
The quality of available evidence cannot support a
recommendation to include universal screening for gestational
diabetes; however, a decision on screening must be made on other
grounds (C Recommendation). This recommendation applies to the
four screening maneuvers currently available.
The Task Force recognizes that women have varying degrees of
glucose intolerance during pregnancy and that a certain proportion will
have adverse outcomes and could benefit from screening. Universal
screening with the 50 g OGCT has not been demonstrated to be
superior, yet it can carry considerable costs. Pending the results of
ongoing studies on the sensitivity and specificity of other screening
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maneuvers, factors such as clinical judgement (assessment of risk
factors and pregnancy evolution) and available resources should be
taken into account in choosing a screening strategy.

Unanswered Questions (Research Agenda)
Further research is needed to establish the relative risk of
neonatal and perinatal illness in relation to various degrees of
subdiabetic elevations in the maternal blood glucose level.

Evidence
The literature was identified with a MEDLINE search to
December 1990 using the following MESH headings: gestational
diabetes and macrosomia with the subheadings: diagnosis, prevention
and control and screening.
This review was initiated in March 1988 and recommendations
were finalized by the Task Force in January 1991. A report with a full
reference list was published in February 1992.<19>
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Screening for Gestational Diabetes Mellitus
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

50 g 1-hour oral
glucose challenge test
(OGCT) at 28 week's
gestation

Effectiveness of
universal screening
not evaluated.
Screening may result
in decreased incidence
of macrosomia and
birth trauma.
Important questions
persist about the
significance of mild
elevations in the blood
glucose level and the
benefit of treatment.

Uncontrolled trial<12>
(II-1); cohort study<7>
(II-2); case series<811> (III)

Poor evidence to
include or exclude in
periodic health
examination of
pregnant women (C)

Measurement of
fasting and random
blood glucose levels

Sensitivity and
specificity not properly
evaluated. Women
with an abnormal
fasting glucose level
are more likely than
others to benefit from
intervention.

Case series<2-4> (III)

Poor evidence to
include or exclude in
periodic health
examination of
pregnant women (C)

Search for risk
factors* at the first
visit and test for
glycosuria at each
visit. If result is
positive do fasting,
postprandial and oral
glucose tolerance tests
(OGTTs)

Effectiveness not
evaluated.

Expert opinion<5> and
case series<6> (III)

Poor evidence to
include or exclude in
periodic health
examination of
pregnant women (C)

*

Risk factors for gestational diabetes are obesity, history of miscarriage or fetal death, age 40
years or more, family history of diabetes, polyhydramnios, history of premature infant or infant
with macrosomia or congenital malformation, pre-eclampsia, excessive weight gain and
glycosuria.
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Smoking and Pregnancy
1
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Tobacco smoking is associated with adverse pregnancy
outcomes which may be preventable through smoking cessation
interventions. Advice, multiple component programs, behavioral
strategies, repeated contacts, and self-help manuals are effective
in decreasing tobacco smoking significantly in pregnant women.
Interventions are effective in diverse populations with varying
levels of nicotine dependence and at different periods of
gestation. A reduction in tobacco use increases birth weight,
decreases the incidence of low birth weight infants and is cost
effective. Cognitive ability is marginally improved in children of
mothers who have not smoked during gestation. Further
evaluative research is needed on interventions designed to
maintain abstinence. Prevention of tobacco-related illnesses in
the non-pregnant population is dealt with in Chapter 43.

Burden of Suffering
Smoking during pregnancy harms both the mother and her
developing fetus. Aside from increased morbidity and mortality from
cancers, cardiovascular and pulmonary disease in the mother, smoking
has been implicated in the etiology of abruptio placenta, placenta
previa, spontaneous abortion, premature delivery, and stillbirth.
Prenatal smoking is thought to account for about 18% of cases of low
birth weight (<2500 g), and also increases risk of shortened gestation,
respiratory distress syndrome, and sudden infant death syndrome.

Cigarette smoking is
the principal cause of
low birth weight in
developed countries

Cigarette smoking is the principal cause of low birth weight in
developed countries. Intrauterine growth retardation is the most
strongly documented adverse effect of smoking during pregnancy. This
is a significant public health concern because low birth weight is the
most important single determinant of neonatal and infant morbidity
and mortality. Retarded fetal growth in the offspring of smokers may
be attributable to several factors, including the vasoconstricting
properties of nicotine, elevated fetal carboxyhemoglobin and
catecholamine levels, fetal tissue hypoxia, reduced delivery of
nutritional elements and elevation of heart rate and blood pressure.
Even after controlling for alcohol use, socioeconomic status, maternal
height, maternal weight and years of education, smoking has been
implicated in long-term effects such as poor cognitive performance on
achievement tests and decreased physical growth.

1
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In Canada, the incidence of low birth weight in infants of
mothers in all age groups declined from 6.6% of 343,000 births in
1971 to 4.6% of 377,00 births in 1989, a 30.3% decline over the
18 year period, comprising mainly birth weights of 1,500 to 2,499 g.
The prevalence of birth weights in this range decreased from 5.8% of
births in 1971 to 4.0% in 1989, while the prevalence of very low birth
weight (<1500 g) remained stable. Most of this decline in low birth
weight has been attributed to a decrease in smoking rates in women of
reproductive age. The Labour Force Survey Smoking Supplement
estimated that smoking rates for Canadian women of reproductive age
(15-44 years) declined from 37% in 1972 to 29% in 1986.
Exposure to environmental tobacco smoke (passive smoking)
may also have a modest adverse effect on birth weight.<1> Hair
concentrations of nicotine and cotinine in women and their newborn
infants provide biochemical evidence that infants of smokers and of
passive smokers have measurable systemic exposure to cigarette
smoke toxins. The clinical significance of this exposure is as yet
unclear.

Maneuver
The interventions developed to help pregnant smokers quit that
have been evaluated in published research studies include smoking
cessation advice, feedback and individual or group counselling.<2>
Nicotine replacement therapy has not been adequately studied in
pregnant women. Use of such therapy by pregnant women has been
advocated by Benowitz<3> because of its benefits as an adjunct to
smoking cessation therapy in non-pregnant populations. Nicotine
replacement cannot be recommended at present, however, since it
could conceivably contribute to adverse effects on the fetus and
because its efficacy in pregnant smokers has not yet been established.
Interventions aimed at reducing exposure to environmental tobacco
smoke have also not been evaluated.
“Smoking Cessation Advice” has been defined as providing
health education to tobacco smoking pregnant women to stop
smoking.<4-7> The underlying premise has been that if women were
aware of the adverse effects of smoking during pregnancy they would
stop smoking.<4> Such advice has usually included information about
the effects of smoking on the fetus given directly by a physician or
midwife, supplemented by a health education booklet. The advantage
of this intervention is that it is brief. In the trial reported by Lilley<7>
it lasted 10 minutes, and could be given by a physician or midwife, who
would ordinarily be in contact with the patient for prenatal care.
However, knowledge concerning adverse health effects is necessary
but not always sufficient to induce patient compliance.<8> Since
addictions are complex behaviours with multifactorial origins, simply
giving women information about the ill-effects of smoking and advising

Knowledge
concerning adverse
health effects is
necessary but not
always sufficient to
induce patient
compliance
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them to quit without providing the support needed to achieve that
goal may not produce the desired result.
“Feedback” implies evaluating patient status prior to the
intervention through a carbon monoxide breath sample, a cotinine
blood sample, or a fetal ultrasound. Patients are provided with the
results of these measures, sometimes with comparative measures in
nonsmoking individuals. Health advice is given about how to improve
these measures through smoking cessation.
Multiple component intervention programs combine elements of
health education, self-help manuals on how to quit smoking, supportive
counselling and multiple follow-up contacts. These interventions are
more labour intensive than advice, feedback, or group counselling.

Effectiveness of Treatment
It is estimated that 25% to 40% of pregnant women smokers quit
smoking without any intervention for at least a brief time upon
learning they are pregnant.

Smoking Cessation Advice
There have been several randomized controlled trials<4-7> of
smoking cessation advice among pregnant women. Unfortunately,
design problems have included small sample size, poor description of
the intervention,<5,6> lack of uniform intervention delivery and
contamination of treatment and control groups.<6> Follow-up was
reported to be 66% to 100%. Outcomes were based on self-report
with only one study<5> reporting biochemical verification. Dropouts
were omitted from the final analysis in all studies using advice as the
intervention. Quit rates (stopping smoking for the remainder of the
pregnancy) were consistently higher (but not statistically higher) in the
experimental (6-14%) as opposed to the control groups (1-6%).
A 1993 meta-analysis found that advice significantly reduced the
proportion of smokers who continued smoking through pregnancy,
compared with smokers who received standard antenatal care (odds
ratio 0.39; 95% confidence interval (CI): 0.21-0.75).<9>
In primiparas, MacArthur<6> reported that mean birth weight in
the intervention group receiving advice was 68 g heavier than that of
controls (p<0.06). The author also noted that primiparas in the
intervention group were more likely to have received adequate advice.
Sixty one percent of primiparas recalled being advised to stop smoking
by the obstetrician or by the midwife, compared with only 45% of
multiparas. Mean birth weights of multiparas in the two groups were
not statistically different.
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Feedback
Three trials have used feedback involving serum cotinine levels,
carbon monoxide levels, and ultrasound examinations.<10-12> Blood
tests and ultrasound are often already part of antenatal care; testing
carbon monoxide levels is non-invasive. Thus, minimal additional cost
or time was involved. Although these were randomized trials and
provided good descriptions of the interventions, design problems
included poor follow-up,<10,12> small subject numbers<10,11> and
omission of dropouts from analysis. Again, quit rates were higher (but
not statistically higher) in the experimental group. One trial was
designed to test a self-reported multifactorial lifestyle change which
included drinking and other health-related activities as well as smoking.
The number of smokers who reported a change in smoking behaviour
was low and the results could have been greatly influenced by omission
of drop-outs from the analysis.<11> Thus there is insufficient evidence
to evaluate the effectiveness of feedback.

Group Counselling
In a group counselling intervention adapted by Loeb et al<13>
from the Multiple Risk Factor Intervention Trial, the significance of the
results was limited by the fact that only 10% of the treatment group
attended all counselling sessions. Experimental and control groups had
similar quit rates (15% and 14%, respectively). Two of three
trials<14,15> that compared counselling to usual care found
significantly increased abstinence rates after the intervention (14% vs.
8%; and 15% vs. 5%). One small trial of women attending a public
health clinic<16> found counselling made no difference (21% vs. 23%
abstinence during pregnancy) but the usual intervention was clearly
very effective. Most studies that compared post-partum recidivism
rates between counselling and control groups found higher relapse
rates among quitters in the control groups compared to those in the
intervention groups. Group counselling thus has had mixed results and
should be evaluated further.

Multiple Component Programs
Several trials have evaluated multiple component
programs.<17-22> All but two studies<21,22> were randomized trials,
and most had over one hundred subjects with 84-98% follow-up.
Except for two studies,<18,19> drop-outs were counted as treatment
failures.
Quit rates were significantly increased (p<0.05) by all behavioral
strategy interventions (quit rates, experimental groups 10-27%;
control groups 2-9%). Clinically significant birth weight differences
were observed, with decreased low (<2500 g) and very low birth
weight (<1500 g) in infants of those who quit smoking. One study
29

found a 5.6% incidence of low birth weight in the intervention groups
compared with 6.52% incidence in the control groups.<19>
Ershoff,<19> Gillies<22> and Windsor<23> found smoking
cessation interventions were cost effective, comparing the cost of
hospital delivery in treated versus control groups including the cost of
the intervention. Ershoff found a benefit of 2.8 to 1 for the
intervention vs. the control group.
A 1993 meta-analysis of behavioral strategies found a significant
reduction in the proportion of smokers who continued smoking
through pregnancy, compared with standard antenatal care or with
personal advice supplemented by written materials (odds ratio 0.30;
95% CI: 0.23-0.38).<24> However, the author concluded that since
even the most effective strategies implemented during pregnancy have
a limited effect, obstetricians and midwives should also support
population strategies towards progressive reduction in cigarette
smoking for society as a whole. In a separate analysis of all
interventions to reduce smoking in pregnancy, Lumley concluded that
smoking cessation interventions result in a small increase in mean
birthweight. Effects on preterm birth and perinatal mortality were
unclear.

Maternal Smoking After Pregnancy
Postpartum recidivism was high in studies which included postintervention<4,22> and postpartum assessment.<18-21> Sexton found
that three years after completing the trial, 72% of those who quit
during pregnancy were smoking again and 91% of those who did not
quit during pregnancy were still smoking.
Thus, despite having achieved statistically significant quit rates
during pregnancy, these gains were not maintained and would not be
assumed to improve the mother’s long-term health in the majority of
cases. The clinically significant benefit may be limited to the offspring.

Long-term Effects of Maternal Smoking During
Pregnancy on Children
Most long-term studies of children whose mothers smoked
during pregnancy have focused on growth and neurocognitive ability.
Average height and weight of 3-year-old children whose mothers had
quit during pregnancy were significantly increased over children of
non-quitters (height p<0.001, weight p<0.05).<25> Whether the
differences found, (0.45 kg for weight and 1.13 cm for height) were
clinically significant may be open to question.
Several cohort and case-control studies have noted differences
in psychometric test results in children of women who smoked during
pregnancy and children of non-smokers.<26-33> Sexton and
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colleagues<26> carried out cognitive testing in the three-year-old
offspring of mothers who had quit and in children of women who had
continued smoking during pregnancy. The Preschool Version of the
Minnesota Child Development Inventory and the McCarthy Scales of
Children’s Abilities were used as outcome measures. The General
Cognitive Index score in children of quitters averaged 5 points higher
than in children of non-quitters (p<0.01), even when babies of
<2,500 g birth weight were excluded and after controlling for other
variables such as socioeconomic status, maternal behaviour, maternal
time available to child and child characteristics. Statistically significant
differences of one to 3 points were also noted on the McCarthy
subscales. McCarthy suggests 15 points between pairs of subscales as a
rule of thumb for determining noteworthy differences. Other
investigators have reported inconsistent effects of smoking on
psychological testing – both 1) significantly lower scores in the
smoking group versus the non-smokers and 2) no significant
differences between children of smokers and non-smokers. Based on
the evidence, one would conclude that smoking during pregnancy may
be detrimental to the offspring or at best, smoking has no effect – in
no case has smoking been shown to coincide with improved
psychometric test scores.

Characteristics of Women Who Quit Smoking
During Pregnancy
Four percent of women deny smoking even in the face of
biochemical evidence to the contrary. To determine how well women
who reported quitting smoking prior to pregnancy were able to
maintain that status, several authors have studied “spontaneous
quitters” (i.e. women who quit smoking in response to pregnancy
before the start of prenatal care). In a randomized controlled trial by
Quinn, Mullen, and Ershoff,<19,34> spontaneous quitters were defined
as women who stated that they had quit smoking since becoming
pregnant and had not smoked for at least 24 hours. This group was
compared to a group who reported smoking at least seven cigarettes
per week prior to pregnancy. Spontaneous quitters and smokers
differed significantly in the following respects: 1) Spontaneous quitters
had been lighter smokers prior to pregnancy; 2) they were less likely
to have another smoker in their household; 3) indicated a stronger
belief in the harmful effect of maternal smoking on fetal health; 4) had
a history of fewer miscarriages; and 5) had entered prenatal care
earlier. Compared to women who maintained cessation as measured
by urine cotinine levels, women who relapsed had less confidence in
their ability to stay off cigarettes, were more likely to be multigravidas,
and believed less strongly in the harmful effects of maternal smoking
on fetal health. Other authors have found that women who quit
smoking had higher socioeconomic levels, were older, had smoked
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fewer cigarettes, and were better educated than women who
continued smoking.

Recommendations of Others
The Canadian Nurses Association and the U.S. Preventive
Services Task Force<35> recommend that pregnant women receive
smoking cessation education. The Canadian Medical Association,
American College of Physicians, American College of Obstetricians
and Gynecologists, and the American Academy of Pediatrics,
recommend that physicians encourage smoking cessation. The Royal
College of Physicians and Surgeons of Canada recommend that
smokers who wish to stop smoking should receive effective help.

Conclusions and Recommendations
Interventions which include advice, multiple components,
behavioral strategies, support, multiple contacts, and self-help manuals
are effective in significantly decreasing tobacco smoking in pregnant
women. Interventions work with diverse populations with different
levels of nicotine dependence and at different stages of gestation.
Decrease in tobacco use has a beneficial effect on increasing
average birth weight and decreasing the incidence of low birth weight
infants. Smoking cessation interventions are cost effective as a result of
decreasing the number of low birth weight infants. Cognitive ability is
also improved in children of mothers who did not smoke during
gestation. Thus, there is good evidence to recommend smoking
cessation interventions for all pregnant women who smoke
(A Recommendation).

Unanswered Questions (Research Agenda)
More research is needed on interventions to maintain
abstinence post-delivery.

Evidence
Information retrieval sources were in consultation with
Addiction Research Foundation Library and Fudger Medical Library at
Toronto General Hospital using MEDLINE, 1966 to 1993. Key words
used include: Smoking, smoking cessation, tobacco; infant, low birth
weight, small for gestational age, newborn; birth weight, fetus, growth
retardation; abnormalities, brain development; growth, brain growth;
psychometrics; child development; pregnancy; prenatal care, exposure,
delayed effects; longitudinal studies; evaluation studies.
Science Citation Index, 1990-1992: Author’s names in clinical
trials.
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MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Smoking cessation
intervention including
advice, multiple
component programs
and/or behavioral
strategies

Smoking cessation
interventions improve
quit rates.

Randomized controlled
trials<14,17-20> and
meta-analysis of
randomized controlled
trials<9,24> (I)

Smoking cessation
decreases incidence of
low birth weight
infants.

Randomized controlled
trials<18,19> (I)

Good evidence to
include smoking
cessation interventions
in the periodic health
examination of
pregnant women who
smoke (A)

Smoking cessation
interventions are cost
effective.

Randomized controlled
trials<19,23> (I)

Smoking cessation
improves cognitive
ability in children of
mothers who quit
smoking during
gestation.

Cohort studies<26-33>
(II-2)
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Prematurity is defined as gestational age less than
37 completed weeks at birth and low birth weight (LBW), as
weight less than 2,500 g. Such infants may be premature, small
for gestational age, or both. Social support alone is not effective
in improving pregnancy outcome with respect to improving birth
weight or gestational age at delivery in high-risk populations. The
situation for multicomponent programs is less clear and the Task
Force found the evidence available to evaluate them inconclusive.
While diet supplementation in the prenatal period in pregnant
women at high risk for undernutrition increases birth weight
slightly and has been shown to be cost effective in one U.S. study,
the evidence regarding its effectiveness in preventing preterm
birth or improving fetal and infant survival is also inconclusive.
Cessation of smoking in pregnancy is addressed in Chapter 3 and
screening for preeclampsia (Chapter 13) do show some benefits
with respect to LBW and they are recommended by the Task
Force.

Burden of Suffering
Low birth weight is
associated with about
75% of early neonatal
mortality in both
Canada and the U.S

Cigarette smoking is
the most important
established risk factor
for intrauterine growth
retardation

LBW is associated with about 75% of early neonatal mortality in
both Canada and the United States. A U.S. study of 349 neonatal
deaths found that 83% of deaths were associated with delivery
<37 weeks and 66% with delivery <29 weeks. LBW also contributes
significantly to infant and childhood morbidity.<1> About 6% of infants
born in Canada are of LBW. The cost of care for these babies is very
high. The average cost per admission in the United States has been
estimated to be over US$ 7,500 per infant. The burden on society is
even greater when long-term costs are taken into account.
In developed countries, cigarette smoking is the most important
established factor with a direct causal impact on the rate of
intrauterine growth retardation (defined as birth weight <2500 g and
gestational age >37 weeks). Other important factors include poor
gestational nutrition, low pre-pregnancy weight, primiparity, female sex
and short stature.<1> Although most preterm deliveries are of
unknown etiology, cigarette smoking, prior preterm delivery,
spontaneous abortion and low pre-pregnancy weight, seem to play an
important role in determining the rate of preterm births.<1> The rate
1
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of LBW deliveries also correlates directly with poverty, social
disadvantage<1> and cocaine use.

Maneuver
The prevention of LBW and of preterm births using
multicomponent programs was initially implemented in France;<2>
programs vary considerably with respect to their components (see
Table 1) and target populations. Some strategies are common to most
programs, such as staff and patient education concerning the early
signs and symptoms of preterm labour and the provision of ready
access to health care personnel. All include changes in antenatal care:
more frequent visits, longer visits and continuity of care. Most include
serial cervical assessment, self-monitoring of uterine contractions and
lifestyle modifications. The major feature that distinguishes the French
programs from those in North America is their use of home visiting by
nurse/midwives.

Effectiveness of Prevention
Several studies have evaluated multicomponent programs using a
before-and-after design for both general and high risk patient
populations.<2-8> While these studies tend to show significant
improvement in preterm delivery rates (from 5.4-6.75% before to
2.4-5.8% after), they have significant methodological limitations (e.g.
comparing different patient populations and inadequate controls).
Main et al<9> conducted a randomized trial in Pennsylvania of a
preterm prevention program in an indigent, mainly black population of
women at high risk for preterm birth. After risk scoring, patients were
allocated to either an intervention (n=64) or control group (n=68).
The intervention group was followed in a special clinic and received
intensive education, frequent clinic visits and easy access to medical
staff. The control group received standard care in a separate clinic. The
demographic characteristics of the two groups were comparable.
Outcomes were not significantly different in the two groups. Deliveries
prior to 37 weeks occurred in 25% of the intervention group and
20.6% of the control group. The LBW rate was 21.9% in the study
group and 19.1% in the controls.
Mueller-Heubach and colleagues<10> randomized patients after
scoring them for risk of preterm labour and delivery. A major
component of the study was the training and education of the medical
staff in making high-risk patients more aware of the subtle signs and
symptoms of preterm labour. All patients were seen in the same clinic.
No difference in the rate of preterm birth (20.8% intervention group,
22.1% control group) was found. However, a steady decrease in the
rate of premature birth was noted during the study period (statistically
lower than historic rates from the same institution).
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In a controlled, non-randomized trial in which patients attending
a South Carolina Twin Clinic were compared with those attending a
normal care high-risk clinic,<11> the intervention included regular
evaluation of maternal symptoms and cervical status by a single,
certified nurse-midwife, intensive education regarding the prevention
of preterm birth, individualized modification of maternal activity,
increased attention to nutrition and tracking of clinic non-attenders.
There were no inter-group differences in demographic characteristics,
adequacy of prenatal care or antepartum complications. Twin Clinic
attenders had lower rates of birth weights <1500 g (6% vs. 26%;
p<0.0001), neonatal intensive care unit admission (13% vs. 38%;
p<0.0001), and perinatal mortality (1% vs. 8%; p<0.0002).
In an evaluation of the West Los Angeles Preterm Birth
Prevention Project which served a predominantly Hispanic population,
Goldenberg et al,<13> in 8 clinics were randomized to intervention or
control groups.<12> High-risk patients were identified by a risk
scoring system. Intervention groups received special education, more
frequent visits and one of the following bed rest, social work, Provera
or placebo (n=1,774). Controls received standard care (n=880).
Preterm birth rates were 7.4% in the experimental group and 9.1% in
controls (p=0.063). In multiple regression analysis, differences were
significant (p<0.05) when preterm risk was taken into account (the
experimental group had a lower proportion of Hispanic women,
women who had not completed high school, and lower gravidity and
parity).
Goldenberg et al,<13> in a prospective, randomized controlled
trial in Alabama, evaluated the effectiveness of a program to prevent
preterm birth in a predominantly black, low-socioeconomic
population. The program consisted of risk scoring, intensive weekly
observation including cervical examinations, and education of medical
staff and patients about the signs and symptoms of preterm labour.
Four hundred and ninety-one high-risk patients were allocated to the
intervention group and 478 to the control group. The demographic
distribution was similar in both groups, and the two groups received
prenatal care at different sites to avoid “contamination”. The rate of
premature delivery was similar in the intervention and control group
(15.9% vs. 14.2%), as was the incidence of LBW (<2,500 g) delivery
(12.9% vs. 12.2%).
McLaughlin et al,<14> in a prospective randomized, controlled
trial, evaluated the effectiveness of comprehensive prenatal care
for low-income women in reducing LBW. Two hundred and
seventeen women were assigned to comprehensive care and 211 to
standard care. The intervention consisted of care provided by a
multidiscliplinary team that included nurse-midwives, social workers, a
nutritionist, paraprofessional home visitors, and a psychologist. The
team focused on psychosocial support for the mothers, education
about self-care, and promotion of healthy behaviours during pregnancy
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(good nutrition, avoidance of alcohol and drugs, and reduction of
smoking). The demographic distribution of both groups was fairly
similar, except for a higher percentage of single primiparas in the
comprehensive care group (74% vs. 59.2%). The percentage of
smokers was not described. The mean birth weight was not
significantly different in the two groups. However when the subgroup
of primaparas (comprehensive, n=86; standard, n=79) was analyzed
separately, mean birth weight was significantly higher in the
comprehensive care group (3,233 g vs. 3,089 g).
Heins et al<15> conducted a multicenter randomized controlled
trial in South Carolina. They evaluated nurse-midwifery and a
comprehensive preterm/LBW prevention program in women identified
as being at high risk for LBW deliveries. The intervention, provided by
nurse-midwives, included patient education to identify the signs and
symptoms of preterm labour, activity counselling based on monitoring
of the cervix through frequent visits to the prenatal clinic, stress
reduction by enhanced social support, nutrition counselling with
emphasis on adequate weight gain, counselling concerning substance
abuse and around-the-clock access to medical staff. Women in the
control group received standard care by obstetricians. The two groups
of patients were seen at different clinic sites. Seven hundred and
twenty-eight patients were randomly allocated to the nurse-midwifery
intervention and 730 to the control group. The two groups were
comparable in terms of race, education, marital status, age, gravidity,
and smoking habits. The results showed a LBW rate of 19.0% in the
intervention group compared to 20.5% in controls. A subset of the
population consisting of black patients with very high-risk scores did
show a significant decrease in the incidence of very LBW, when
compared to the same population in the control group (odds ratio
0.35, 95% confidence interval (CI): 0.1-0.9).
In summary, randomized multicenter trials evaluating programs
at health clinics designed to prevent preterm delivery and/or LBW
have shown conflicting results in high-risk populations.

Aspirin for Women At Risk of Pregnancy-induced
Hypertension
Meta-analysis of data from randomized controlled trials on the
use of low-dose aspirin for the treatment and/or prophylaxis of
women at risk for pregnancy-induced hypertension has shown that this
intervention significantly reduces the rate of premature deliveries, with
no change in perinatal death rate.<16> However, the trials included in
the review were too small to provide reliable results. Two recent,
large, multicentered trials<17,18> failed to show any benefit on
perinatal outcome of low-dose aspirin for the prevention and
treatment of pregnancy-induced hypertension (also see preeclampsia,
Chapter 13). In an Italian study<17> babies born to women in the
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treatment group had a 16 g increase in mean birth weight and a slightly
lower rate of premature deliveries (1.7%). In a British study,<18> the
average duration of pregnancy was 1 day longer and average birth
weight 32 g heavier for babies born to women in the aspirin group
compared to those in the placebo group; there was no significant
difference in the rate of stillbirths or neonatal deaths. Although the
results from the British study were statistically significant, the clinical
significance of the differences is questionable. Given the currently
available evidence, routine prophylactic or therapeutic administration
of low-dose aspirin cannot be recommended for the prevention of
LBW or premature delivery in women with pregnancy induced
hypertension.

Programs With Greater Emphasis on Social
Support
A randomized trial of prenatal nurse visiting was conducted in
disadvantaged primiparous women,<19> i.e. teenage mothers,
unmarried mothers or mothers of low socioeconomic status. Nurses
made home visits to educate parents, enhance informal support,
encourage smoking cessation, establish linkages with community
services, and emphasize the pregnant woman’s personal strengths.
One hundred and eighty-nine patients were randomly allocated to the
intervention group and 165 to the control group. The mean birth
weight in both groups did not differ significantly (3,285 g vs. 3,262 g).
The LBW rate was also similar as was the rate of preterm deliveries.
However a subset of 21 teenage mothers enrolled in the intervention
before mid-gestation had infants with higher birth weights (3,437 g)
than did 11 comparable control mothers (2,922 g). This difference was
significant (P<.001) after adjusting for height, weight, smoking, and
length of gestation.
Spencer et al<20> conducted a randomized trial involving
1,227 women at risk for delivering a LBW baby, as identified by a
broad risk assessment. The intervention group received home visits by
lay workers whose goal was to reduce stress by providing social
support. Assistance included acting as a confidante, helping patients
obtain state benefits, provision of child care and help with domestic
chores. No difference was found in the mean birth weight, or in the
proportion of LBW and preterm births in the two groups. A subset of
young primiparous women showed a trend toward fewer LBW and
preterm babies in the intervention group, but this difference did not
reach statistical significance.
Oakley et al,<21> in a randomized controlled trial, evaluated the
impact of a social support intervention on pregnancy outcome. Five
hundred and nine high-risk, socially disadvantaged women with a
previous history of giving birth to a LBW baby, were randomly
allocated to receive either a social support intervention in pregnancy

42

in addition to standard care (n=255) or standard care alone (n=254).
The intervention consisted of home visiting by the midwives, who
provided advice with regards to healthy behaviours, referrals to other
health professionals and welfare agencies, a listening service and
24-hour telephone contact. They did not provide any clinical care. The
demographic profile of the two groups was comparable. Mean birth
weight in the intervention group was only 38 g higher than in the
controls. Mothers in the intervention group experienced more vaginal
deliveries, and had a positive response to the social experience.
Bryce and coworkers, in Australia,<22> conducted a
randomized controlled trial of antenatal social support to prevent
preterm birth (defined as gestational age between 20 and 36 weeks at
birth) in a population of public and private care patients at high-risk for
preterm birth. Women were eligible for the program if they had a
previous history of preterm births, LBW, perinatal death, more than
two first trimester pregnancy losses, one or more second trimester
miscarriages, or antepartum hemorrhage in a previous pregnancy. The
patients were randomized by block design prior to obtaining consent,
and allocated to control (n=986) or intervention groups (n=981). The
control group received standard perinatal care, while the intervention
group was offered additional social support provided by midwives. The
intervention consisted of frequent home visitation and telephone
contact, aimed at providing a listening service, information, advice and
material aid as well as acting as a confidante. Clinical care was not
provided, except in emergency situations. The patient demographics
were similar in both groups. The rate of preterm birth was 12.8% in
the intervention group compared to 14.9% in controls. 12.5% of
women in the program delivered a LBW infant, compared to 12.9% in
the control group. In order to prevent one LBW infant 250 women
would have had to receive the intervention. Forty-two women would
have had to receive the intervention in order to prevent a single
preterm delivery. This study had only 60% power to show a risk
reduction greater than 25% in the rate of preterm deliveries in the
intervention group.
In a recent, large, multicenter randomized controlled clinical trial
of psychosocial support during high-risk pregnancies, Villar et al<23>
studied 2,235 patients, in Latin America, randomized to an
intervention (n=1,115) or control group (n=1,120). Patients were
enrolled in early pregnancy (<22 weeks gestation) if they had one or
more of the following risk factors for delivering a LBW infant: previous
delivery of a LBW or preterm infant; previous fetal or infant death;
maternal age <18 years; body weight ≥50 kg height ≥1.5 meters; low
family income; less than three years of primary school; smoking or
heavy drinking; and residence apart from the child’s father.
The intervention was aimed at increasing social support and
reducing stress and anxiety. Either specially trained social workers or
obstetrical nurses carried out home visits during weeks 22, 26, 30, and
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34 of gestation, with the option of two additional visits. The home
visitor provided direct emotional support to the woman and helped
her cope with problems related to medical recommendations or
prenatal care. In addition, women in the intervention group had
24-hour access to a telephone line in each hospital. No medical care
was provided during the home visits.
The control group was provided with the routine prenatal care
available at each of the participating institutions. The rate of LBW was
8.7% in the intervention group and 9.4% in the controls. The rate of
preterm delivery (<37 weeks) was 11.1% in the intervention group and
12.5% in the control group.
A meta-analysis<24> of trials involving 8,000 women in
9 countries has determined that psychosocial support interventions
for at-risk women has not been associated with improvement in any
medical outcomes for the index pregnancy.
In summary, the evidence is consistent in showing that social
support alone is not effective in overriding the cumulative effects of
social and biologic disadvantage in populations at risk for delivering a
LBW and/or preterm infant.

Nutritional Supplementation
Over the past two decades a number of intervention studies
have evaluated the impact of maternal nutritional supplementation on
pregnancy outcome. In the U.S., results of evaluation of the Nutrition
Supplementation Programs for Women, Infants, and Children (WIC),
have been conflicting. A review of 22 WIC intervention studies by
Rush and colleagues in 1988, concluded that the range of reduction in
the rate of LBW was approximately 1-2%, while average birth weight
increases ranged from 0 to 60 g.<25>
In a cost-benefit analysis of WIC participation in North
Carolina,<26> however, a records linkage study indicated that women
who received Medicaid benefits and prenatal WIC services had
substantially lower rates of low and very LBW than women who
received Medicaid but no prenatal WIC. For white women (8.4% vs.
10.8% <2,500 g; p<0.001 and 1.4% vs. 2.5% <1,500 g; p<0.001) and for
black women (11.6% vs. 16.9% <2,500 g; p<0.001 and 1.8% vs. 4.1%
<1,500 g; p<0.001) the differences were statistically significant. It was
estimated that for each $1.00 spent on WIC services, Medicaid savings
in costs of newborn medical care were $2.91. For those receiving
some prenatal care, longer maternal participation in WIC was also
associated with better birth outcomes and lower costs.
The Montreal Diet Dispensary Program was begun in the 1960s
in order to improve pregnancy outcome in socially disadvantaged
urban women. A recent evaluation of this program reported by Higgins
et al.<27> in a sibling matched analysis demonstrated an average 107 g
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increase in the birth rate of the second sibling when the mother had
participated in the program during the pregnancy of the second born,
but not the first born. The rate of LBW was also significantly
decreased among intervention infants when compared to their siblings.
These results should be interpreted with caution in view of the study
design, and the fact that the Montreal Diet Dispensary Program
included social support and suggestions for lifestyle improvements in
addition to nutritional supplementation.
In a meta-analysis of randomized trials of balanced
protein/energy supplementation in pregnancy,<28> Kramer found that
supplementation was associated with a small but significant increase in
mean birthweight (weighted mean difference 29.5 g; 95% CI:
0.7-58.3 gm) and a reduction (of borderline statistical significance) in
the incidence of small for gestational age births. Mean gestational age
was not affected; the available evidence was inadequate to permit
conclusions concerning effects on preterm birth, fetal and infant
survival, or maternal health.
Thus, specific nutritional supplementation programs have had
varying degrees of success in increasing birth weight at term and have
led to a small reduction in the incidence of LBW. The clinical
significance of this difference is unclear. The wide range of benefit
shown in different studies can be attributed to differences in the
populations studied, in the supplements used, and in methodological
quality of the study design.

Conclusions and Recommendations
There is level I evidence showing that social support alone is not
effective in improving pregnancy outcome with regard to birth weight
or gestational age at delivery, in high risk patient populations. These
programs are not recommended (D Recommendation) to prevent
LBW/preterm births. However, their effectiveness in preventing other
conditions or problems was not evaluated.
The effectiveness of multicomponent programs in preventing
LBW is less clearly defined, since results of randomized controlled
trials are conflicting (C Recommendation). The body of information
available suggests that they may be effective when applied to a wide
population base, but studies conducted to date are methodologically
weak, thus definite conclusions are not possible.
Nutritional supplementation has been shown to increase average
birth weight, but only slightly. While the clinical significance of this
difference can be questioned, the intervention has been shown to
cost-effective in at least one U.S. setting. There appear to be no
harmful effects but the evidence with regard to improving prevalence
of preterm birth, fetal and infant survival and maternal health was
inconclusive. Overall, the evidence regarding nutritional
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supplementation programs for women at high-risk of undernutrition to
prevent LBW is inconclusive (C recommendation).

Unanswered Questions (Research Agenda)
A trial to determine whether a comprehensive preterm
prevention program decreases the rate of preterm birth and/or LBW
in the general population and to determine the cost effectiveness of
such programs in Canada, is indicated. Other approaches to
prevention of preterm labour and LBW in high-risk women are
needed.

Evidence
Articles were retrieved by a computerized search (Cochrane
Collaboration Database on Pregnancy and Childbirth and MEDLINE
from 1966 to January, 1994, using the following keywords: low birth
weight, prematurity, prevention). Content experts were also
consulted. Articles that evaluated a single intervention other than
nutritional supplementation were excluded (eg. smoking cessation,
cerclage, use of tocolytic agents). This review was initiated in January
1993 and recommendations were finalized by the Task Force in April
1994.
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Table 1:

Components of multicomponent prevention programs

Risk assessment
Education
Staff
Patients
Public
Advice
Reduce paid work
Reduce housework and child care
Reduce smoking
Reduce stress
Reduce travel, commuting, moving house
Reduce/stop sexual activity
Improve nutrition
Bed rest at home
Self-monitoring of uterine activity
Antenatal care
Increased frequency of contact
Continuity of care
Facilitated access to hospital
Support systems
Home visiting nurses/midwives
Home help
Family help
Social worker assignment
Stress management classes
Specific obstetric interventions
Regular cervical examinations
Cervical suture
Bed rest in hospital
Progestogens
B-mimetics
Calcium antagonists
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MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Multicomponent
education preterm
birth/ low birth weight
prevention programs

General Population
Programs have shown
some benefits in
methodologically weak
studies.

Before and after
studies<2-8> (II-3)

Inconclusive evidence
that programs for the
general population or
for high-risk pregnant
women are effective
(C)

High-risk populations
In most studies
programs were not
effective in improving
pregnancy outcome
with regards to birth
weight or gestational
age at delivery; twin
clinic showed benefit
and improvement of
marginal statistical
significance in one
trial.

Randomized controlled
trials<9-15> (I)

Programs consisting
exclusively of social
support

Programs were not
effective in improving
pregnancy outcome.

Randomized controlled
trials<19-23> (I)

Fair evidence that
programs consisting
exclusively of social
support for high-risk
populations do not
prevent preterm birth
(D)

Diet supplementation
in the prenatal period
in pregnant women at
high-risk for
undernutrition

Average increase in
birth weight 29.5 gm.

Meta-analysis of
randomized controlled
trials<28> (I)

Maternal nutritional
supplementation
lowered rates of low
birth weight for
Medicaid recipients
and was cost effective.

Cost-benefit analysis,
cohort study<26>
(II-2)

Inconclusive evidence
regarding diet
supplementation in
high-risk women to
prevent low birth
weight (C)
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In 1979 the Canadian Task Force on the Periodic Health
Examination found there was fair justification for recommending
that counselling to reduce alcohol intake in pregnant women
should be included in the periodic health examination
(B recommendation).<1,2> This was based on evidence that
counselling was effective in reducing both the amount of drinking
in pregnant women and morbidity in their offspring. The evidence
since 1979 supports the original recommendation. Also
considered was contraception for alcoholic sexually active
women, and, if acceptable, the offer of abortion for pregnant
women at high risk.
More general concerns regarding problem drinking have

been dealt with in Chapter 42 and are beyond the scope of this
report. In brief, however, in 1989<3> and again in this update the
Task Force found there was fair evidence that case-finding,
counselling and follow-up are effective in managing problem
drinking. This volume also contains a separate report on the
psychological consequences to children of having alcoholic
parents (Chapter 41).

Burden of Suffering
Fetal Alcohol Syndrome (FAS) refers to a constellation of
congenital and functional anomalies occurring in children born to
alcohol-abusing women. First documented in 1973 by Jones and
Smith,<4> FAS has become one of the most actively researched
congenital abnormalities in the last two decades.<5> Criteria for
defining FAS were standardized by the Fetal Alcohol Study Group<6>
and modifications were proposed in 1989 by Sokol and Clarren.<7>
FAS is now one of the leading causes of mental retardation. It has been
estimated that 50% of FAS victims are mentally retarded and another
30% suffer borderline mental retardation.<8> It is generally accepted
that the harmful effects of prenatal alcohol exposure can be plotted on
a continuum, with spontaneous abortion at one end, FAS in the middle
and subtle behavioral abnormalities at the other end of the scale. FAS
represents the severest disabilities caused by maternal alcohol use
1
2
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during pregnancy. The term “possible fetal alcohol effects” (FAE) has
been introduced to indicate that alcohol is being considered as one of
the possible causes of a patient’s birth defects, but there are not
sufficient features for a firm diagnosis of FAS or strong evidence of an
alternative diagnosis.<7>
The accurate determination of the incidence of FAS is difficult
primarily because the syndrome is not reliably recognized. It has been
reported that between 8% and 11% of child-bearing women in the
United States are either problem drinkers or alcoholics. Further, it has
been reported that 65% of fetuses are exposed to alcohol prenatally
throughout the United States. Between 3% and 10% of pregnant
women report patterns of alcohol consumption that have
corresponded with harming the fetus.<9> This figure may be low as it
is generally accepted that self-reporting of alcohol consumption in
women is under-reported due to denial. The precise incidence and
prevalence of FAS and FAE are not known in Canada. It is estimated
that the incidence rate of FAS is between 1 and 2 per 1,000 live births
in the general population. Based on these data, between 400 to
500 Canadian children are born annually with FAS. The incidence of
FAS is markedly increased in the native population and in poor, innercity neighbourhoods, as well as rural, remote villages. The highest
reported prevalence of FAS is one child in eight in a native community
in British Columbia where all mothers and their offspring were
systematically evaluated.<10>
Experts agree that the actual amount of alcohol needed to
produce FAS and the precise risk of embryo-fetal damage is largely
unknown. It is widely accepted that there is a dose-response
relationship, but it is not known how large a dose is needed to cause
an injurious effect to the fetus. Investigators<11,12> report that the
teratogenicity of alcohol is strictly dose dependent with direct doseresponse effects on infant weight, perinatal mortality and soft-tissue
malformations.
Lastly, it is known that not all alcoholic women are at risk for
giving birth to an alcohol-affected child; genetic and physiologic factors
may mediate the risk.<13> Ethnic and cultural factors, family history
and tobacco and multiple drug use have been identified as variables
that may mediate the risk of morbidity in the offspring of alcoholic
mothers.

Maneuver
It is known that, unlike other congenital birth defects, alcoholrelated birth defects are preventable. Experts agree that the
development of effective screening methodologies to identify women
at high risk for heavy alcohol consumption is the key strategy to
preventing alcohol-related birth defects. Determining the need for
education, counselling and treatment for these patients is dependent

Alcohol-related birth
defects are
preventable
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on recognition of the patient’s problem. Identifying high-risk drinkers is
difficult for physicians, however. Laboratory tests which might identify
biochemical markers of heavy drinking are not available<14> and
obtaining an accurate history of maternal alcohol consumption can be
complicated by psychological denial.
A number of screening tests for the estimation of alcohol
consumption are available. The Michigan Alcoholism Screening Test
(MAST) is a 25-question instrument which is extensively utilized for
research but is time consuming and thus clinically impractical.<15> The
CAGE test is a more recent and effective screening test; it is only four
questions long, but has not been studied in pregnancy.<16> Recently, a
screening test for the early detection of hazardous and harmful alcohol
consumption for use in primary care settings has been developed by
the World Health Organization.<17> Again, it has not been specifically
tested on pregnant populations.
In 1988, Cyr and Wartman<18> proposed two questions that
would improve the practitioner’s chances of identifying the alcoholic
patient. The questions, “Have you ever had a drinking problem?”
combined with “When was your last drink?” had a sensitivity of 91.5%.
The researchers recommend the routine incorporation of these two
questions into the medical history of the outpatient population to aid
in the initial diagnosis of alcoholism.
Sokol and colleagues<19> developed a four-question survey tool
to help eliminate denial and under-reporting of heavy drinking by
pregnant women. Referred to as the T-ACE, the questionnaire
accurately identified 69% of the risk drinkers from a cohort of
971 pregnant women. T-ACE was determined to be superior to other
standard questionnaires such as MAST and CAGE for detecting heavy
alcohol abuse. Another instrument, a brief Ten Question Drinking
History (TQDH) has been incorporated into the Boston City Hospital
prenatal clinic record.<20> Reliability has been demonstrated, and the
data obtained by obstetrical staff using the TQDH were comparable to
those obtained in a more elaborate research interview.
It remains a diagnostic challenge to gain an accurate drinking
history from many patients. Laboratory results may prove to be
entirely normal though risk-drinking exists. Obtaining a thorough and
sensitive history from a possibly evasive and denying patient remains
the best technique for identifying risk-drinking.<21> Two points should
be kept in mind about screening pregnant women for alcohol intake. It
is likely that if the patient screens positive, the response is accurate.
However, a negative result on the screen is not necessarily accurate.
Second, if the goal is to eliminate all maternal drinking during
pregnancy, then the screen simply has to identify any vs. no alcohol
intake rather than varying levels of alcohol use.
In the absence of a clearly defined safe threshold for alcohol
consumption during pregnancy, experts widely agree that the most
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conservative approach is best. Therefore, most clinicians advise total
abstinence for women who are either considering pregnancy or who
are pregnant. This widely accepted recommendation has not gone
unchallenged, however. Knupfer<22> has argued that there is no
evidence that light drinking is harmful to the fetus and that defects
exist in the literature regarding methodologies for categorizing
drinking patterns and drawing conclusions from them.

Effectiveness of Prevention
As it is widely accepted that there is no effective treatment for
offspring with FAS and FAE, the challenge to physicians and other
health care providers lies in the prevention of FAS and FAE through
early identification of women who are abusing alcohol and the
implementation of treatment interventions with the mother.

Patient Intervention
Several studies have noted the positive benefits of interventions
during pregnancy with alcohol-abusing women. Coles and
coworkers<23> found that infants of mothers who stopped consuming
alcohol in the second trimester displayed less growth retardation and
fewer neurobehavioural deficits than neonates of women who
continued to drink at the same rate throughout the pregnancy. Other
researchers have noted that the risk for intrauterine growth
retardation and central nervous system effects decrease in the
newborns of mothers who lessen or discontinue their alcohol use
during pregnancy.
In one study, alcohol counselling was provided to 85 pregnant
women to persuade them to reduce or eliminate their alcohol
consumption. Sixty-five percent of the women were able to decrease
their alcohol intake by at least 50%. In the total sample, 24% of the
offspring had complete FAS, while 26% displayed FAE. Of the women
with continuous alcohol consumption, 89% gave birth to neonates with
at least one FAE feature compared with only 40% of women who
reduced their alcohol intake.<24>
There is evidence that therapeutic interventions in the prenatal
clinic setting can be effective in promoting a decrease in alcohol intake,
even in high-risk heavy drinkers. Rosett and Weiner<25> reported
that 67% of a group of heavy drinkers either decreased or abstained
from alcohol use following an intervention of supportive counselling.
Larsson<26> reported similar results in that 76% of the women either
decreased or eliminated drinking following a minimal intervention
which consisted mainly of the provision to the mothers of information
about the effects of alcohol consumption during pregnancy. The results
of these studies suggest that alcohol-abusing women are responsive to

Alcohol-abusing
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intervention during pregnancy, possibly more so than at any other
time.

Professional Education

Clinicians are failing
to diagnose
alcoholism in at least
three of four
alcohol-abusing
patients

The literature substantiates a lack of awareness among health
care providers regarding the range of symptoms associated with FAS
and FAE. Many clinicians do not comprehend the ramifications
correlated with these diagnoses for the child’s development. The
diagnosis of alcoholism is often missed as well. Sokol and
colleagues<27> have found that clinicians are failing to diagnose
alcoholism in at least three of four alcohol-abusing patients. The
researchers believe that no other diagnosis is missed as frequently.
There are many reasons why doctors do not routinely ask about
alcohol consumption among their pregnant patients. Such explanations
include physician bias regarding their own abuse, inadequate training
for the task, poor awareness of the problem and its consequences,
time restrictions, disinterest, fear of offending the patient, disbelief and
denial that FAS occurs in private practice and the view that patients
will deny their alcohol use.

Role of the Physician
Several authors stress the importance of the doctor-patient
interaction as key in the prevention of alcohol-related birth defects. As
many communities have limited resources available to women of childbearing age, the role of the clinician providing perinatal care becomes
even more critical.

Public Prevention Strategies
There are few empirical studies regarding the impact of warning
labels on alcohol beverage containers. This is not surprising as Canada
does not have legislation requiring warning labels and the U.S. only
recently enacted the warning label law in November 1989. However,
there is evidence that warning labels can influence behaviour based on
studies regarding tobacco, foods and illegal drugs. Further, evidence
exists supporting the idea that public educational efforts are effective
in modifying behaviour, especially among social drinkers.

Recommendations of Others
The Canadian Medical Association strongly supports all activities
that encourage Canadians to reduce their alcohol intake. The
Association recommends that the Federal Government prohibit all
advertising of alcoholic beverages on radio and television, as well as in
printed materials. A Health and Welfare Sub-Committee has
recommended to the Minister that the Food and Drug Act be amended
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to require that alcohol beverage containers sold in Canada carry
appropriate warning labels alerting consumers that alcohol
consumption during pregnancy places the fetus at risk of FAS and FAE.
Lastly, the recommendations of American medical organizations are in
agreement with those of the Canadian medical community, in that
total avoidance of alcohol consumption during pregnancy is the safest
course of action. Abstinence of maternal drinking is the official
recommendation of the U.S. Surgeon General, the American College
of Obstetricians and Gynecologists, the American Council of Science
and Health, as well as the American Medical Association Council on
Scientific Affairs.
In 1989, the U.S. Preventive Services Task Force recommended
that all persons who use alcohol, especially pregnant women, should
be encouraged to limit their consumption.<28>

Conclusions and Recommendations
The child born to an alcoholic mother is at risk for the
development of craniofacial anomalies, mental retardation and a wide
spectrum of developmental delays. There is evidence that counselling is
an effective intervention in decreasing both the amount of drinking in
pregnant women and morbidity in their offspring.
There is fair justification to support the recommendation that
screening and counselling be included in a routine health examination
of pregnant women (B Recommendation).

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

Determining the incidence of FAS and FAE in Canada, among the
Canadian population in general, as well as in subpopulations
known or suspected to be at higher risk for these disorders.

2.

Improving the ability of clinicians to identify accurately the
drinking patterns of pregnant women.

3.

Improving knowledge about fetal and maternal susceptibility to
alcohol, time of exposure during pregnancy, effects of varying
quantity and concentration of alcohol, patterns of drinking, as
well as other dose-response relationships which further define
the embryonic and fetal risk.

4.

Evaluating promising treatment programs for alcoholic women.

5.

Increasing public awareness of the effects on the offspring of
maternal alcohol consumption during pregnancy.

6.

Determining the effectiveness in high-risk populations (eg.,
Natives) of counselling to reduce the consumption of alcohol in
pregnant women.
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Evidence
The literature in this review was identified during a MEDLINE
search from 1988 to February 1993, using the following MESH heading:
fetal alcohol syndrome. This review was initiated in January 1993 and
recommendations were finalized by the Task Force in March 1994.
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Primary Prevention of Fetal Alcohol Syndrome
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Screening procedures
(self-administered
questionnaires,
interviews or clinical
judgement) used to
identify the drinking
patterns of pregnant
women

Accuracy not known
for many procedures
which could be used
in pregnant
population. Ten
Question Drinking
History (TQDH) is
reliable in pregnant
women and there is
some evidence of
validity.

Cohort studies<15-21>
(II-2)

Fair evidence to
include screening
procedures in periodic
health examination (B)

Counselling of
pregnant women

Counselling reduces
consumption of
alcohol and morbidity
in the offspring (Not
established in certain
high-risk groups, eg.,
Native women).

Cohort studies<21-25>
(II-2)

Fair evidence to
undertake counselling
with pregnant women
who are consuming
alcohol (B)
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Routine Iron Supplementation During
Pregnancy
1

Adapted by John W. Feightner, MD, MSc, FCFP from a Review
prepared for the U.S. Preventive Services Task Force2

There is currently little evidence from published clinical
research to suggest that routine iron supplementation during
pregnancy improves clinical outcomes for the mother, fetus or
newborn. The evidence is insufficient to recommend for or
against routine iron supplementation during pregnancy
(C Recommendation).
These conclusions apply only to routine iron
supplementation and do not pertain to the selection of iron
containing foods as part of a healthful pregnancy diet, the use of
screening tests to detect anemia during pregnancy, the proper
clinical evaluation of the causes of anemia when it is discovered,
or the selective use of iron supplements in pregnant women with
documented iron deficiency anemia. Prevention of iron deficiency
anemia in infants is addressed in Chapter 23.
Because relevant effectiveness data are inadequate,

clinicians must use individual judgement in determining how to
counsel pregnant women about dietary intake of iron containing
foods and iron supplements and in deciding whether and how to
screen women for anemia and iron deficiency.

Burden of Suffering
Low hemoglobin
concentrations are a
normal physiologic
response to the
expansion in plasma
volume that occurs
during pregnancy

Both anemia and relative iron deficiency are common during
pregnancy. Low hemoglobin concentrations are a normal physiologic
response to the expansion in plasma volume that occurs during
pregnancy. The normal pattern is for hemoglobin concentrations to fall
by about 20 g/L, reaching a nadir in the second trimester, and to
return to near pre-pregnancy levels by term.<1> Pregnant women are
generally considered to be anemic when hematologic indices fall two
or more standard deviations below “normal” levels, although
definitions for normal vary. A recent modification of the World Health
Organization definition, defines anemia in pregnancy as a hemoglobin
concentration (Hgb) below 110 g/L during the first and third
1
2

64

Professor, Department of Family Medicine, McMaster University, Hamilton Ontario
By Steven H. Woolf, MD, MPH, Assistant Clinical Professor, Department of Family
Practice, Medical College of Virginia, Richmond, Virgina and Science Advisor,
U.S. Preventive Services Task Force, Washington, D.C.

trimesters and below 105 g/L during the second trimester, or an
hematocrit less than 32%. In pregnancy, women require a greater
amount of iron due to an expanded red blood cell volume, the needs
of the fetus and placenta, and blood loss at delivery.
For years mineral and vitamin supplements have been prescribed
routinely to pregnant women as a normal part of prenatal care. These
supplements are often prescribed as preparations that include
25-65 mg of elemental iron, along with other minerals (e.g., calcium,
zinc, magnesium, copper) and vitamins. However, few studies have
examined the clinical effectiveness of prenatal vitamin preparations as a
group.

Prevalence
The exact prevalence of iron deficiency among pregnant women
in Canada is uncertain. In the U.S., data for non-pregnant women from
the National Health and Nutrition Examination Survey suggest that
about 5-10% of women aged 20 to 44 years are iron deficient. The
prevalence in pregnant women is thought to be higher because of the
added physiologic demands of pregnancy, but exact data are lacking.
Iron deficiency anemia is more common in certain high-risk groups,
such as persons of low socioeconomic status or limited education;
women with high parity, or those with a history of menorrhagia or
multiple gestations; persons with diets that are low in both meat and
ascorbic acid; persons who donate blood more than three times per
year; adolescents; and persons who use aspirin regularly.

Effects of Anemia and Iron Deficiency on the
Mother
Among the postulated risks to the mother are increased fatigue
and decreased work performance, cardiovascular stress due to
inadequate hemoglobin and low blood oxygen saturation, impaired
resistance to infection, and poor tolerance to heavy blood loss and
surgical interventions at delivery. There is also a theoretical risk that
anemic women are more likely to require blood transfusions (a risk
factor for infectious diseases) and emergency caesarean section, but
data to support these concerns are lacking.
Although studies of male workers have demonstrated low
productivity among iron deficient men, few studies of the health effects
of iron deficiency have included women, let alone pregnant women. A
Swedish survey of 1,462 women compared the complaints of
82 anemic women (Hgb <120 g/L) with those of non-anemic women
and found no difference in the incidence of reported infections, fatigue,
sleeping difficulties, headache, or work absenteeism.<2> Anemic
women were significantly more likely to report low work productivity
than non-anemic women (10% vs. 5%). Physical symptoms of anemia
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are generally unapparent unless hemoglobin values fall below
70-80 g/L.

Effects of Anemia and Iron Deficiency on the
Fetus and Newborn
The postulated risks of iron deficiency on the fetus relate to the
impaired delivery of hemoglobin and, thus, of oxygen to the uterus,
placenta, and developing fetus.
Cross-sectional and longitudinal observational studies (grade
II-2 evidence) in the U.S. and Europe have demonstrated that even mild
to moderate anemia can be associated with adverse obstetrical
outcomes, including preterm delivery, low birth weight and fetal
death.<3,4> However, most of the studies do not control for other
factors that can cause low birth weight and prematurity (e.g., poor
nutrition, smoking), making it unclear whether anemia and iron
deficiency are merely associated with these variables rather than
having a direct influence on pregnancy outcomes.

Effects of Anemia and Iron Deficiency on the
Developing Child
Another postulated risk of anemia and iron deficiency is that
mothers with these conditions may give birth to infants with anemia or
iron deficiency and that this may result in abnormal child development
if the deficiencies are not corrected early.

Most studies suggest
that pregnant women
who are iron deficient
are no more likely to
give birth to iron
deficient newborns
than women who
have adequate iron
stores
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However, most studies suggest that pregnant women who are
iron deficient are no more likely to give birth to iron deficient
newborns than women who have adequate iron stores.<5> Nor is
there direct evidence that pregnant women who take iron supplements
give birth to infants or children with improved mental or psychomotor
performance.

Maneuver
The maneuver being evaluated in this review is the routine
provision of oral iron supplementation to pregnant women during the
prenatal period. Doses provided in the studies reviewed were as high
as 100 mg of elemental iron per day. In the clinical setting, iron is often
prescribed in combination with other vitamin supplements. The
effectiveness of those other supplements is not the subject of this
review.

Effectiveness of Prevention and Treatment
The essential clinical question for routine iron supplementation
is whether it can reduce the incidence of obstetrical and perinatal
complications. Although evidence to date is inconclusive, a large body
of data suggests that iron supplements are effective in improving the
hematologic indices of the mother. Longitudinal studies in which
30-200 mg of iron were given daily have shown a statistically significant
increase (10-17 g/L) in hemoglobin concentration in women taking
supplements. However, maternal iron supplements do not appear to
have a consistent effect on the hematologic status of the fetus or
newborn.
The review by the U.S. Preventive Services Task Force of the
evidence for effectiveness focused solely on the ability of iron
supplements to improve clinical outcomes in either the mother or
newborn (e.g. low birth weight, preterm birth). The biological
effectiveness of iron supplements in changing non-clinical outcomes
(e.g. hematocrit, hemoglobin, ferritin levels) was not reviewed. This
chapter will focus only on studies conducted in industrialized
countries.
In a prospective, controlled cohort study in Sweden, Kullander
and Kallen collected data on 6,376 women in Malmö in 1963-1965.<6>
They found that women who took iron and vitamin supplements were
significantly less likely to give birth before 38 weeks (6-9% of births)
than women who did not use such supplements (11-13% of births).
The birth weight of boys (but not girls) was significantly higher in
women who took iron and vitamins than in those who took no
supplements. However, without proper control for confounding
variables, it is difficult to know whether women who took iron
supplements had other characteristics (e.g. healthier lifestyle) that
reduced their risk of adverse outcomes. Conversely, a Dutch
prospective study indicated no association between low maternal
hemoglobin and adverse perinatal outcomes.<7>
The strongest evidence on which to evaluate the effectiveness of
routine iron supplementation comes from randomized controlled
trials. Most clinical trials of iron supplementation have not
demonstrated significant improvements in maternal or neonatal
outcomes. Sample sizes in these trials are small, and thus statistical
power is generally inadequate to prove that iron supplementation is
ineffective. A quasi-experimental study in India reported improved
birth weights with supplementation but that may have been
confounded by improper randomization.<8> A Scottish randomized
controlled trial of 3,600 patients found no difference in the incidence
of a wide range of adverse obstetrical outcomes between those
receiving iron and those receiving placebo.<9> In a randomized
controlled trial with 3,000 women, Hemminki and Rimpela compared
routine versus selective iron supplementation.<10> The “routine”

Most clinical trials of
iron supplementation
have not
demonstrated
significant
improvements in
maternal or neonatal
outcomes

67

group was advised to take 100 mg of elemental iron daily beginning by
the 17th week of gestation, while the “selective” group was advised to
take iron only if certain hematologic parameters were present.
Women in the “selective” group were more likely to report poor
overall health, to require transfusion and operative delivery, and to
have newborns with reduced gestational age at birth. The difference in
gestational age was not clinically significant, however, and the authors
conjectured that lack of blinding may have contributed to the higher
complication rate in the selective group.

Adverse Effects
Iron supplements can cause unpleasant gastrointestinal
symptoms (e.g., nausea, constipation), but these usually occur at higher
doses than are recommended for routine supplementation. Iron
supplements may complicate preexisting gastrointestinal disorders
such as ulcerative colitis. Complications of excessive iron storage,
including hemochromatosis and hemosiderosis, are possible but very
uncommon in women who take only oral (and not parenteral) iron
supplements. Finally, a potential hazard of iron supplements is
unintentional overdosage by children in the home.

Recommendations of Others
The recommendations of the U.S. Preventive Services Task
Force are those outlined in this chapter and, hence, the same as those
of the Canadian Task Force.<11>
In 1988, the U.S. Surgeon General’s Report on Nutrition and Health
concluded that iron supplementation is a “reasonable approach” to the
prevention of iron deficiency and included pregnant women among the
groups that “may need iron supplements.” The report also
recommended that pregnant women receive laboratory evaluation for
anemia and nutritional advice on methods to ensure adequate iron
intake and to enhance iron bioavailability from the diet.
In 1989, the U.S. Public Health Service Expert Panel on the
Content of Prenatal Care recommended that health promotion
activities during routine preconception and prenatal visits should
include counselling on vitamin and iron supplementation “on
indication”, for women at risk. The evidence on which this
recommendation was based was classified as “fair.” The panel also
recommended routine hemoglobin and hematocrit measurements.
In a major report in 1990 on nutrition during pregnancy, the
Food and Nutrition Board of the Institute of Medicine recommended
routine use of daily iron supplements (30 mg/day) after about the
twelfth week of gestation, in conjunction with a well-balanced diet that
contains enhancers of iron absorption (ascorbic acid, meat). It also
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recommended that either hemoglobin or hematocrit should routinely
be determined at the first prenatal visit. The report recommended
that anemia accompanied by a low serum ferritin concentration should
be treated with 60-120 mg of ferrous iron daily until a normal
hemoglobin concentration is reached, after which the dose should be
lowered to 30 mg daily.

Conclusion and Recommendations
There is currently little evidence from published clinical research
to suggest that routine iron supplementation during pregnancy is
beneficial in improving clinical outcomes for the mother, fetus or
newborn. The evidence is insufficient to recommend for or against
routine iron supplementation during pregnancy (C Recommendation).
Although observational data (grade II-2 evidence) suggest that
pregnant women with anemia (hemoglobin less than 100 g/L) are at
increased risk of preterm birth, low birth weight, or other adverse
outcomes, it is unclear from such evidence whether anemia is
responsible for these outcomes and whether they can be prevented
through iron supplementation. Similarly, it is unclear whether iron
supplementation during pregnancy can reduce the incidence of iron
deficiency in infants, a condition that has been associated with delayed
psychomotor development. Although iron supplementation can
improve maternal hematologic indices, controlled clinical trials (grade I
and II-1 evidence) have failed to demonstrate that iron
supplementation or changes in hematologic indices actually improve
clinical outcomes for the mother or newborn.
These conclusions apply only to routine iron supplementation
and do not pertain to the selection of iron containing foods as part of
a healthful pregnancy diet, the use of screening tests to detect anemia
during pregnancy, the proper clinical evaluation of the causes of
anemia when it is discovered, or the selective use of iron supplements
in pregnant women with documented iron deficiency anemia.
Because relevant effectiveness data are inadequate, clinicians
must use individual judgement in determining how to counsel pregnant
women about dietary intake of iron-containing foods and iron
supplements and in deciding whether and how to screen women for
anemia and iron deficiency.

Unanswered Questions
Further research, including randomized controlled trials with
adequate sample size and statistical power or carefully performed
meta-analyses of existing studies, is needed before definitive
conclusions can be reached about the effectiveness or ineffectiveness
of routine iron supplementation. Future studies need to address
clinical outcomes that are relevant to the health of the mother, fetus,
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and newborn. Data examining the effects of iron supplementation
during pregnancy on long-term pediatric outcomes (e.g., growth,
cognitive development, school performance) are currently unavailable
and should be a focus of future research. Moreover, there are
inadequate data to determine whether giving iron supplements only to
pregnant women with documented iron deficiency is less or more cost
effective than routine supplementation.

Evidence
The review sought all observational studies and clinical trials
published between 1966 and 1991 in the English language literature.
Studies were excluded if they did not measure clinical outcomes in
either the mother or the newborn. The review was initiated by the
Canadian Task Force in April 1993 and the recommendations were
finalized in January 1994.
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1968-1969. Scand J Haematol 1979; 22: 17-24

3.

Scholl TP, Hediger ML, Fischer RL, et al : Anemia vs. iron
deficiency: increased risk of preterm delivery in a prospective
study. Am J Clin Nutr 1992; 55: 985-988

4.

Murphy JF, O’Riordan J, Newcombe RG, et al : Relation of
hemoglobin levels in first and second trimesters to outcome of
pregnancy. Lancet 1986; 1: 992-994

5.

Lao TT, Loong EP, Chin RK, et al : Relationship between
newborn and maternal iron status and hematological indices.
Biol Neonate 1991; 60: 303-307

6.

Kullander S, Kallen B: A prospective study of drugs and
pregnancy. Acta Obstet Gynecol Scand 1976; 55: 287-295

7.

Knottnerus JA, Delgado LR, Knipschild PG, et al : Hematologic
parameters and pregnancy outcome: a prospective cohort study
in the third trimester. J Clin Epidemiol 1990; 43: 461-466

8.

Agarwal KN, Agarwal DK, Mishra KP: Impact of anemia
prophylaxis in pregnancy on maternal hemoglobin, serum
ferritin, and birth weight. Indian J Med Res 1991; 95: 277-280

9.

Willoughby MLN: An investigation of folic acid requirements in
pregnancy. II. Br J Haematol 1967; 13: 503-509

10.

Hemminki E, Rimpela U: A randomized comparison of routine
versus selective iron supplementation during pregnancy. J Am
Coll Nutr 1991; 10: 3-10

11.

U.S. Preventive Services Task Force: Routine iron
supplementation during pregnancy: policy statement. JAMA
1993; 270: 2846-2848

71

S

U

M

M

A

R Y

T

A

B

L

E

C

H

A

P

T

E

R

6

Routine Iron Supplementation During Pregnancy

72

MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Routine oral iron
supplementation
in pregnant women

Mixed results have
been reported in terms
of pre-term birth and
birth weight.

Cohort and
case-control
studies<6,7> (II-2)

Trials have not
demonstrated clinically
significant benefit but
have suffered from
methodologic
limitations or small
sample size.

Randomized controlled
trials and quasirandomized controlled
trials<8-10>
(I;II-1)

There is insufficient
evidence to recommend for or against
the routine use of oral
iron supplements in
pregnant women (C)
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Primary and Secondary Prevention of
Neural Tube Defects
1

Prepared by Marie-Dominique Beaulieu, MD, MSc, FCFP and
Brenda L. Beagan, MA2

In 1979, the Canadian Task Force (CTF) on the Periodic
Health Examination,<1> concluded that there was fair evidence
to include maternal serum alpha-fetoprotein (MSAFP)
measurement as a screening maneuver for neural tube defects
(NTD) in the care of pregnant women.
A recent review of published evidence by the CTF<2>
confirmed that there is still fair evidence to recommend screening
for neural tube defects with MSAFP measurement at 16-18 weeks
of gestation in low-risk pregnancies. High resolution
ultrasonography performed by a trained radiologist can be an
adequate alternative. Women at risk for NTD should be referred
directly to specialized services which may include MSAFP
screening. All women of child-bearing age considering pregnancy
should be advised to increase their intake of folic acid to 0.4 mg
per day at least one month before conception and three months
after. Pharmaceutical supplementation should be considered if
adequate dietary intake is unlikely to be maintained. For high-risk
women (women with a previous personal or family history of
NTD pregnancy), there is good evidence to recommend folic acid
supplementation at a dosage of 4.0 mg/day three months before
conception and during the first trimester. This does not replace
screening and genetic counselling.

Burden of Suffering
Neural tube defects (NTDs) arise from improper development
of the neural tube during embryogenesis. Anencephaly is incompatible
with life. Spina bifida can range from mild (spina bifida occulta) to
severe (myelomeningocele), and associated morbidity may include
paraplegia, bladder and bowel incontinence, and other physical
handicaps, as well as possible mental impairment.<3>

About 400 to
800 Canadian infants
are delivered
annually with a NTD
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The worldwide incidence of fetal NTDs ranges between 1 and
8 per 1,000 births, and varies considerably geographically. In Canada,
the incidence of NTD is 1 to 2 per 1,000 births and incidence rates
vary regionally, NTD decreasing from east to west. It is estimated to
1
2
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be 4 per 1,000 births in Quebec and 1.6 per 1,000 in British
Columbia.<4> Approximately 400 to 800 Canadian infants are
delivered annually with a NTD (figure obtained by applying the
1991 birth rate to the prevalence of NTD).
Though 90-95% of NTDs occur in families where there is no
previous history of NTD,<3> having a family or obstetric history of
NTD places a pregnant woman at a much higher risk. The risk of
recurrence for a woman who has had one NTD pregnancy is
estimated at about 2-3%, more than 10 times the general population
risk.<3>

Maneuver
Primary Prevention: the Role of Folic Acid
Case-control studies have found a protective effect of high
maternal red cell folate concentrations, of high maternal dietary folate
intake and of peri-conceptional vitamin use in an amount generally less
than 1 mg per day. The results of two recent randomized controlled
trials (RCTs) have further confirmed the causal association between
folic acid and NTD in high-risk as well as in low-risk pregnancies.<5,6>
The daily folic acid allowance recommended for non-pregnant
women is 0.17 mg.<7> The mean daily intake of Canadian women is
estimated to be around 0.15 mg. On this diet, 10% of them have red
cell folates below normal levels.<7> Folate requirement is increased to
0.4 mg/day during pregnancy. Clinical and subclinical folate deficiency is
estimated to occur in about 25% of pregnancies in North America and
the United Kingdom.<7> Folates are rendered inactive by heat,
oxidation, extreme pH and ultraviolet light. Hence folates are likely to
be lost during food storage and cooking.

Secondary Prevention: Screening
For screening purposes, MSAFP levels are determined between
16 and 18 weeks of gestation. If MSAFP levels are above 2 multiples of
the median (MoM), ultrasonography is performed to confirm the
gestational age and to rule out other possible explanations for high
MSAFP levels, including multiple gestations, diabetes mellitus, and fetal
malformations other than NTD. If MSAFP levels are elevated and
ultrasonography provides no explanation, amniocentesis is usually
performed for diagnosis.
Sensitivity and specificity of screening MSAFP range respectively
between 72% to 91% and 96.2% to 98.7%.<8> The predictive value of
a negative test is above 98.96%. In a screening program applied to a
low-risk population, the proportion of abnormal screening MSAFP
results can be expected to vary between 1.2% and 3.9% of the

Screening MSAFP
has a sensitivity of
72-91% and a
specificity of
96.2-98.7%
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population screened. Only half of these women will have to undergo
confirmatory amniocentesis. In most of the large cohort studies on
screening programs, there were no terminations of normal
pregnancies. However, other investigators have reported false positive
rates for amniocentesis of 0.006% to 0.05%.<9> Also note that repeat
blood group (D (formerly Rh)) antibody screening is recommended
before induced abortion or amniocentesis (see Chapter 11).
The recent improvement in ultrasound diagnosis of NTDs, with
specificity and sensitivity approaching 100%, has caused some experts
to question the need for amniocentesis in investigating pregnancies
with elevated MSAFP and a normal high resolution
ultrasonogram.<10>

Effectiveness of Screening and Treatment
Effectiveness of Folic Acid in the Primary
Prevention of NTD
Conclusive evidence of the protective effect of folic acid in high
risk pregnancies has become available with the publication of the
results from an international multicentre randomized double-blind
controlled trial.<5> The trial evaluated the effectiveness of 4 mg/day
supplementation. NTDs recurred in 6 of 593 (1.0%) pregnancies in
which the women were receiving folic acid, and in 21 of 602 (3.5%)
pregnancies in which women were not receiving folic acid, for a
relative risk of 0.28 (95% confidence interval (CI): 0.12-0.71).

Folic acid
supplementation
between 0.4-0.8 mg
daily reduces the risk
of first occurrence of
NTD by 40%

Two recent studies have shown that peri-conceptional folic acid
supplementation can also decrease by 40% the risk of first occurrence
of NTD in low risk pregnancies.<6,11> A randomized double-blind
controlled trial showed the efficacy of peri-conceptional multivitamin
use containing 0.8 mg/day of folic acid taken at least one month before
conception and during the first 12 weeks of pregnancy. The vitaminsupplement group experienced a decreased prevalence of congenital
malformations as a whole (13.3 per 1,000 vs. 22.9 per 1,000; p=0.02),
and of first occurrence of NTD (no cases of NTD vs. 6; p=0.029).
A 0.4 mg folic acid supplement has been shown to confer a
similar protection in a case-controlled study performed in the United
States.<11> The authors could not demonstrate that dietary intake
alone was as effective, although the test for trend was statistically
significant.
Research on the safety and adverse effects of folic acid
supplementation is scanty. Physicians should be aware that the
4 mg/day dosage of folic acid may mask the hematologic manifestations
of vitamin B12 deficiency without preventing its neurological
consequences. Also, it is not known if large doses of folic acid can
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precipitate convulsions in epileptic women well controlled with
phenylhydantoin.

Effectiveness of Screening Programs
There are no randomized controlled trials of screening programs
for the early detection of NTDs.
One study has reported on the effectiveness of an alphafetoprotein screening program, taking into account the practicalities of
implementation.<12> MSAFP screening was offered to all pregnant
women who attended antenatal clinics in Mid Glamorgan, South
Wales, during the study period (n=15,687). Only 70% actually received
screening (n=10,949); most of the others attended too late for
screening. Of the 66 NTDs in this series, 12 occurred in the
unscreened population, and 54 occurred in the screened group. Eleven
out of the latter group were not detected, while another 6 cases were
detected but not terminated. Thus, Roberts et al concluded that if
efficacy is defined as the proportion of NTDs detected and terminated
as a consequence of serum-AFP measurements, the efficacy in this
study, which had a detection rate of 80%, was 56.1% (37/66) for all
open NTDs.
However, termination of pregnancy is not necessarily the only
positive outcome of a screening program. There is some evidence that
prenatal detection of an NTD may facilitate optimal management of
the delivery, thereby reducing subsequent morbidity.<13>
There have been several economic analyses of prenatal NTD
screening programs, and they have concluded that screening is cost
effective, even in low incidence areas. In Ontario, Tosi and
colleagues<14> estimated that there would be a cost-benefit to
screening as long as the incidence rate was above 0.7 per 1,000, and
MSAFP sensitivity over 61%. Besides some centres in Ontario,
Manitoba is the only Canadian province offering an organized MSAFP
screening program for low-risk pregnancies.

Recommendations of Others
The Canadian Society of Obstetricians and Gynecologists<4>
and the Canadian Centre for Disease Control of the Health Protection
Branch<15> recommend that high-risk women should be advised to
take 4 mg folic acid daily as soon as they plan to become pregnant.
They also recommend that all women of childbearing age who are
capable of becoming pregnant should be advised of the options
available to them to obtain daily intakes of 0.4 mg of folic acid and be
encouraged to meet this goal.
The Canadian College of Medical Geneticists and the Society of
Obstetricians and Gynecologists of Canada consider that MSAFP
screening is of value in low risk pregnancies when provided in
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conjunction with access to high quality laboratory, ultrasonography,
amniocentesis, abortion, and counselling services. High-risk women
should be offered MSAFP screening in conjunction with high resolution
ultrasonography and genetic counselling.<4>
In 1989, the U.S. Preventive Services Task Force recommended
that amniocentesis for karyotyping be offered to pregnant women aged
35 and older and that MSAFP should be measured on all pregnant
women during weeks 16-18 in locations that have adequate counselling
and follow-up services; ultrasound was not recommended.<16> These
recommendations are currently under review.

Conclusions and Recommendations
Primary Prevention: Folic Acid Supplementation

Folic acid taken one
month before and
three months after
conception is an
effective primary
prevention maneuver

For women at low risk, there is good to fair evidence that
supplementation with folic acid at a dosage between 0.4 mg and
0.8 mg/day reduces the risk of NTD by 40%. To be effective,
supplementation should begin at least one month before pregnancy
and continue during the first trimester. All women of child-bearing age
capable of becoming pregnant should be advised to increase their daily
intake of folic acid to the recommended peri-conceptional and
pregnancy requirement of 0.4 mg/day. Supplementation appears to be a
practical way to achieve this goal (A Recommendation). Preparations
containing folic acid only are preferred to avoid the risk of
teratogenesis of vitamin A.
For high-risk women, there is good evidence to recommend folic
acid supplementation of 4.0 mg/day three months before conception
and during the first trimester (A Recommendation). There is a risk
that this regimen may precipitate convulsions in women suffering from
epilepsy who are controlled by anticonvulsant therapy. These women
should be referred to a neurologist for advice.

Secondary Prevention: Prenatal Screening

MSAFP screening
at 16-18 weeks
of gestation is
recommended only
if it is part of an
organized screening
program

There is fair evidence for including screening for neural tube
defects in the periodic health examination of low risk pregnant women
with maternal serum alpha-fetoprotein measurement at 16-18 weeks
of gestation, provided further diagnostic services including
amniocentesis and ultrasonography are available, and informed consent
is obtained (B Recommendation). Practitioners who have access to
high resolution ultrasonography performed by trained radiologists
could rely on it as a screening maneuver as long as it is performed
between the 16th and the 18th week of gestation.
Women at high risk of NTD should be referred directly to
specialized services where appropriate diagnostic services will be
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offered to them which may include MSAFP screening
(B Recommendation).

Unanswered Questions (Research Agenda)
Considering the number of individuals to be reached and that
the intervention should begin before pregnancy, there is an urgent
need to evaluate the feasibility and effectiveness of a public health
program of enrichment of commercial food with folic acid. This could
be the most effective strategy to reach the population at risk.

Evidence
A MEDLINE search from 1979 to April 1993 was conducted
using the MESH headings: neural tube defects, prenatal diagnosis, and
prevention and control, with all subheadings. Priority was given to the
highest available levels of evidence according to the CTF’s criteria. This
review was initiated in January, 1991 and the recommendations were
finalized by the Task Force in June 1993. A technical report with a full
reference list is available upon request.<2>
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Primary and Secondary Prevention
of Neural Tube Defects
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Periconceptional folic
acid supplementation

High-risk women:
Supplementation with
4 mg folic acid daily
during the 3 months
before and 3 months
after conception
reduces the risk of
Neural Tube Defect
(NTD) recurrence in
high-risk women.

Randomized controlled
trial<13> (I)

Good evidence to
prescribe a 4 mg folic
acid supplement daily
for women with a
previous history of
NTD pregnancy (A)*

Low risk-women:
Folic acid
supplementation in a
daily dose of 0.4 to
0.8 mg taken at least
one month before and
three months after
conception decreases
the risk of NTD.

Randomized controlled
trial for 0.8 mg<14>
(I); case-control study
for 0.4 mg<12> (II-2)

Good evidence to
advise all women
capable of becoming
pregnant to increase
their consumption of
folic acid to
0.4 mg/day.
Supplementation
appears to be the
most effective and
practical way to
achieve this goal (A)*

Screening programs,
including the
necessary diagnostic
services and with
termination of affected
pregnancies, can
significantly reduce
the number of children
born with NTDs. Up to
90% of open NTDs
can be detected.
However, there is
some risk of
terminating unaffected
pregnancies.

Cohort studies
<27-31,36> (II-2)

Fair evidence to
include screening in
the periodic health
examination of all
pregnant women as
long as it is part of a
quality-controlled
program. High
resolution
ultrasonography may
be adequate for
low-risk women but
MSAFP should be
made available to
high-risk women
(B)

Maternal serum alphafetoprotein (MSAFP)
measurement at 16-18
weeks should be
offered to those who
may wish to consider
interruption of
pregnancy with an
affected child; elevated
levels followed by
ultrasonography and
amniocentesis if
necessary

*

Folic acid supplementation may provoke convulsions in epileptic women who are controlled by
anticonvulsant therapy. It may be prudent to restrict counselling to dietary advice in these
women.
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In 1979 the Canadian Task Force on the Periodic Health
Examination reviewed the evidence for prenatal diagnosis of
Down Syndrome (DS) and concluded that there was fair evidence
to offer amniocentesis to pregnant women from high-risk groups,
including parents with translocation of chromosome 21, a family
history of DS, or maternal age over 35 years.<1> This review will
evaluate evidence which has been published recently on the use
of the triple marker screen (multiple maternal serum markers),
and chorionic villus sampling (CVS) for screening and diagnosis of
DS pregnancies.
The logic underlying prenatal screening and diagnosis for

DS involves the following assumptions: 1) Screening tests must be
reasonably accurate in identifying DS fetuses. Confirmatory
diagnostic tests must be highly accurate, with a good safety
profile, and available during a period of gestation when
pregnancy termination is safe and acceptable and 2) Early
detection of DS pregnancies with provision for pregnancy
termination provides informed reproductive choice for those who
wish to use it.

Burden of Suffering
Down Syndrome, a congenital syndrome associated with
chromosomal aneuploidy of all or part of chromosome 21, is the most
common pattern of malformation seen in humans, with a median birth
incidence rate of 1 per 1,000 births.<2> Clinically important problems
include general hypotonia, mental retardation, growth retardation, and
a significant risk for congenital malformations, of which a cardiac defect
is the most common.<3> Though effective therapies are available for
some of the specific malformations and problems associated with DS,
there are no proven therapies available for the cognitive deficits.
Literature on DS persons and their families has focused on
dysfunctional outcomes. Up to 10% of families are unable or
unprepared to cope with a DS child, and many others are affected by
maternal depression, and difficulties with marital and sibling
relationships.<4-6> Though family functioning may be adversely
affected by a DS child, this is not a necessary outcome.<5>
1
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Maneuver
Two approaches are available for prenatal diagnosis of DS: 1)
Prenatal diagnosis with amniocentesis or chorionic villus sampling
(CVS) offered to women at risk by virtue of their history (previous DS
birth, advance maternal age, certain chromosomal rearrangements),
and 2) prenatal diagnosis with amniocentesis offered to women
identified as at increased risk through the use of screening maneuvers
(maternal serum markers, ultrasonography).

Historical Risk Factors
Studies using a variety of methods have consistently
demonstrated an increasing risk of DS birth with advancing maternal
age (the risk of a DS birth at age 20 being approximately 1 in 1,500,
rising to 1 in 30 at 45 years of age).<7-14> Parents carrying
chromosome 21 rearrangements are also at an increased risk for DS
pregnancies.<15-17> An increased rate of subsequent DS pregnancy
has also been reported with parents of previous DS births in the
absence of detectable chromosome rearrangements, independent of
advancing age.<18-20> Other factors such as paternal age, parental
consanguinity, second or third degree DS relationship, environmental
radiation, etc. have not been consistently shown to significantly affect
the incidence of the DS birth.

Women with
advanced maternal
age, or a previous
history of a DS birth
are at a higher risk for
a DS pregnancy

Maternal Serum Marker Screening
Maternal serum alpha fetoprotein (AFP), human chorionic
gonadotropin (HCG), and unconjugated estriol (uE3) levels have all
been shown to be associated with DS gestations. Individually these
markers have relatively poor discriminatory power, but the
simultaneous use of all three serum markers (Triple Screening) in the
second trimester has received much attention recently. Probabilities
derived from the individual markers and the maternal age-related risk
are used to generate a post-screen probability of a DS fetus for each
gestation.<21,22> Women with a post-screen probability that exceeds
a certain cut off level (e.g. a 1 in 250 risk, similar to that of risk women
age 35 years and over) can be offered amniocentesis.
Four cohort studies have compared the proportion of DS
pregnancies identified through Triple Screening with the total number
of DS pregnancies (the sum of DS fetuses detected prenatally and
those DS pregnancies not detected, but observed as live births
through surveillance of regional cytogenetics laboratory
results).<23-26> Detection rates ranged from 48-91%, with false
positive rates of 3.2-6% respectively. The different risk cutoffs (1 in
190 to 1 in 274) used in the studies account for some of this variation.
A positive predictive value of 1.2-1.8% was achieved in the trials among
low-risk women without advanced maternal age. Therefore, a woman

Approximately 50% of
DS pregnancies in
women less than
35 years can be
identified with the
triple marker
screening.
Approximately 5%
of these women
will have a
positive screen and
will be offered
amniocentesis, but
only about 2% of
these women carry a
DS fetus
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with a pre-screen risk of 1 in 1,000 who tested positive upon screening
would have a post-screen risk of 1 in 56 – 1 in 85 for a DS gestation.
This post-screen risk is similar to that of women with advanced age
who are currently offered prenatal diagnosis.
A recent descriptive study in women over 35 years of age,
reported that using triple marker screening, 90% of DS pregnancies
would have been detected with an amniocentesis rate of 25%.<27>
The high negative predictive value of the screen in this age group may
be helpful to women who wish to exclude the possibilities of a DS
fetus but wish to avoid amniocentesis or CVS if possible. At this point
there is still insufficient evidence to evaluate offering women over age
35 years only triple marker screening.

Ultrasound Screening
The abnormalities associated with DS (IUGR, hydrops, some
cardiac anomalies, etc.) and differences in long bone length and nuchal
fold thickness between DS and normal pregnancies that can be
observed on ultrasound during the second trimester have recently
been reviewed.<28> Only one prospective clinical trial of sonographic
screening for DS fetuses has been reported. The sensitivity and
positive predictive value of fetal nuchal fold thickening for DS was 75%
and 25% respectively (12 out of 16 DS fetuses from a sample of
3,338 women were detected by sonography).<29> As the sample
consisted mainly of high-risk women with advanced maternal age or
other factors (DS rate of 1/209) the positive predictive value would be
significantly lower in lower risk women. The trial did not address
important measurement issues. Small differences in technique,
equipment or operators may have a substantial impact on screening
performance, and the results obtained from a small group of well
trained and equipped operators in a research context will not
necessarily generalize to widespread use.

Amniocentesis
Second trimester amniocentesis has been demonstrated as
extremely accurate and reliable for prenatal diagnosis of DS with a
controlled trial, and cohort studies.<30-33>

Chorionic Villus Sampling
Transcervical chorionic villus sampling (CVS) is a first trimester
alternative to amniocentesis for diagnosis of chromosomal disorders.
Accurate prenatal diagnosis has been obtained in over 99% of high-risk
women with CVS with controlled trials vs. amniocentesis,<34-36> and
cohort studies.<37-42> Amniocentesis is necessary to clarify the
diagnosis, or to obtain a karyotype when CVS fails, as occurs for up to
5% of women. Transabdominal CVS is a new alternative to
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transcervical CVS and has comparable accuracy.<34,43,44> Placental
position and operator experience may best determine the choice of
these two procedures. Errors in diagnosis with CVS usually involve sex
determination errors from maternal cell contamination, or mosaicism
due to karyotypic abnormalities confined to placental tissue.

Pregnancy Termination
Pregnancy termination is sought by the majority of women who
have undergone prenatal diagnosis revealing a fetus with DS. First
trimester abortion following CVS represents the safest form of
termination with serious complications being extremely rare.<45,46>
Retained fetal products is common with second trimester abortions,
but more serious complications are quite rare.<47,48> Women of
unknown or D (Rh negative) bloodgroup undergoing induced abortion
or amniocentesis should have repeat blood group antibody screening
(see Chapter 11). Screening before CVS or other obstetrical
procedures as well as in concert with complications is more
controversial.

Effectiveness of Prevention and Treatment
No studies have been performed to prove that those utilizing
screening and prenatal diagnosis for DS fetuses have better outcomes
compared with those who do not. The goal of prenatal diagnosis is the
provision of a safe and efficacious means of identifying pregnancies for
those couples who wish to exercise reproductive choice.
Women at high risk for DS gestation, identified either by
screening, advanced maternal age, or previous DS birth, can be offered
accurate prenatal diagnosis in the second trimester with
amniocentesis. Those identified at high risk prior to pregnancy, or
during the first trimester can be offered first trimester CVS as an
alternative to amniocentesis.

Adverse Effects
Both amniocentesis and CVS are associated with an increased
risk of fetal loss. Some studies have suggested a procedure-related loss
of up to 0.8% with amniocentesis,<29-32,49> and over 1% to 1.5%
with CVS.<34-36> However, the results of the Canadian Multicentre
Randomized Trial<36> have shown that the rate of procedure-related
loss with amniocentesis can be as low as 0.04% in experienced hands.
The best evidence of risk from CVS has been obtained from
randomized controlled trials of CVS versus amniocentesis.<33-36>
These consistently show increased fetal loss when compared with
amniocentesis, with an estimated procedure-related risk of fetal loss of
at least 1% to 1.5%. Inexperience (i.e. the number performed by centre

Amniocentesis and
CVS can both
accurately diagnose
DS fetuses, but carry
a small risk of
miscarriage. The risk
of other fetal injury or
neonatal morbidity is
still somewhat
uncertain, but
appears extremely
slight
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or operator), and the use of trans-cervical CVS rather than transabdominal approach appear related to a greater risk of fetal loss in
these studies.
Existing trials of amniocentesis and CVS have inadequate sample
sizes for detection and statistical testing of rare adverse effects. There
have been suggestions of an increase in neonatal respiratory disease
following amniocentesis,<30> and an increased risk of fetal limb
reduction anomalies with CVS in case-control studies,<50,51> though
the significance is unclear. The risk of limb reduction and other
anomalies following CVS appears related to gestational age and CVS is
discouraged prior to 10 weeks gestation.<52> Severe maternal
complications with amniocentesis and CVS are rarely
reported.<30-44>
Psychological distress associated with prenatal screening can
include the fear of revealing an abnormal pregnancy, and facing a
decision about pregnancy continuation, as well as anxiety over possible
complications from diagnostic procedures and abortion. Women who
have had a positive screening test may have greater distress than those
women at the same risk from advanced age.<53,54> Distress is
reduced following a diagnostic procedure, with confirmation of a
normal pregnancy, but some anxiety related to the false positive test
may persist despite reassurance.<55> No studies have addressed the
potential for distress experienced by the significant number of women
who test positive on the screen, but decline prenatal diagnosis and or
pregnancy termination.
There is little available evidence on the long-term psychological
implications of having used prenatal screening, diagnosis and
termination of abnormal fetuses. Likewise, there is still little evidence
about the burden of fear of giving birth to a DS child.

Decision Making in Prenatal Diagnosis
Critical ethical issues are raised by selective abortion for DS
pregnancies. Full discussion of these issue is beyond the scope of this
review. Society may interpret the offer of diagnosis and termination for
DS fetuses as an implicit message that DS is by definition an
undesirable state, and DS individuals worthless. Voluntary reproductive
services may be promoted, seen, and evaluated by some in eugenic
terms. Evolving societal pressures (including economic), may eventually
serve to constrain choices, and create a stigma for the family with a DS
individual. Diagnostic and preventive services must be aimed at
increasing individuals’ control. They must be voluntary, not routine or
expected, and offered in a value-sensitive fashion with emphasis on
reliable information about DS and not just about the procedures.
Utilization of prenatal diagnosis is related both to views on the
acceptability of pregnancy termination and the perceived risk of the
fetus being abnormal.<56> Health care professionals play an important
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role in shaping these beliefs and many women feel that the potential
for persuasion does exist.<57> The perception of harm or the nature
of the disability may play a greater role in the decision than the actual
probability of its occurrence.<58-61>
Given the low positive predictive value of a positive screen
(1 to 2%) the effectiveness of this maneuver is usually predicated on an
intention to proceed with amniocentesis in the event of a positive test,
as well as on the couple’s understanding of the effect that a DS birth
may have. The availability of support (DS societies, etc.) to assist in
coping with a DS child, as well as the family’s own resources for coping
should be considered when assessing the potential impact of a DS
birth.
Informed consent for the screen must include details and risks of
second trimester amniocentesis and pregnancy termination. A delay in
obtaining test results, and in arranging procedures can mean that a
women presenting for the triple screen at 16 weeks may not be
informed of the result or be able to book an amniocentesis until 18 to
19 weeks gestation, with a further delay in obtaining results and
arrangements resulting in termination of pregnancy at or beyond
21 weeks. Some women of advanced maternal age may prefer first
trimester CVS for prenatal diagnosis rather than utilizing triple
screening which would require second trimester amniocentesis if
positive.

Recommendations of Others
The U.S. Preventive Services Task Force,<62> and The Society
of Obstetricians and Gynecologists of Canada in association with the
Canadian College of Medical Geneticists<63> have all recommended
that amniocentesis or CVS be offered to high-risk women with a family
history of DS, translocation or advanced maternal age. Other than
recognizing their investigational status, no other organizations have
addressed the use of multiple maternal serum markers or
ultrasonography for DS screening, although the U.S. Preventive
Services Task Force recommendation is currently under review. The
Cochrane Pregnancy and Childbirth Group has recently reviewed
genetic amniocentesis, ultrasound guidance during 2nd trimester
amniocentesis, CVS compared with amniocentesis, transabdominal
compared with transcervical CVS, and early amniocentesis.<64-68>
They concluded that both amniocentesis and CVS are accurate, and
that, although amniocentesis has a lower procedure-related fetal loss,
the earlier diagnosis obtainable with CVS may make it more desirable
for some individuals. Transabdominal CVS has been associated with
less procedure-related loss than transcervical CVS.
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Conclusions and Recommendations
There is fair evidence to support offering prenatal diagnosis,
with CVS or amniocentesis to pregnant women with identified risk
factors: advanced maternal age of 35 years or older, a history of
previous DS pregnancy, or known carrier status for a chromosomal
rearrangement associated with DS (B Recommendation). Fetal loss
appears slightly increased with amniocentesis (approximately 0.8%
procedure related fetal loss), and CVS (1.0% to 1.5%). The optimal
choice of procedure may be influenced by a host of factors. An
A Recommendation cannot be made because good evidence is lacking
on personal and family outcomes, and the balance of risks and benefits
for the group as a whole. However, it is clear that those women at
very high risk (e.g. previous DS child, etc.) and who have significant
anxiety over this possibility may benefit substantially from prenatal
diagnosis.
Triple marker screening in the second trimester with AFP, HCG
and uE3 when combined with maternal age-specific risks can offer an
approximate 50% risk reduction for low-risk women (less than
35 years), with a false positive rate of approximately 5%. The evidence
is derived from cohort studies using amniocentesis as the gold
standard in those who screened positive, and follow-up through a
regional cytogenetics laboratory in those who screened negative or
declined amniocentesis. The results were consistent between trials
when accounting for the differing cut-offs chosen. The positive
predictive value of a positive screen is similar to, or higher than the
age-related risk in women with advanced maternal age (>35 years)
who are currently offered prenatal diagnosis, and the number of
amniocenteses per DS fetus identified are fewer.
The studies of triple marker screening meet the Task Force
criteria for type II evidence.<31> The Task Force concludes that there
is fair evidence (B Recommendation) to support offering triple marker
screening to women under 35 years of age when a comprehensive
screening and prenatal diagnosis program is available (including
education, interpretation and follow-up). It should be recognized that
triple marker screening is not supported by the same strength of
evidence or efficacy when compared with amniocentesis or CVS for
advanced maternal age and other risk factors.
The Task Force is concerned with the limited sensitivity of the
screening test, the number of women with false positive screens, and
the sub-optimal rate of follow-through to amniocentesis noted in the
trials. These limitations place a heavy burden on family physicians and
obstetricians to provide full information to those couples interested in
the screen. Even when a comprehensive screening program is available,
many physicians may consider the burden of counselling low-risk
women onerous. Screening of maternal serum markers outside of a
fully coordinated program is undesirable. Triple marker screening
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followed by prenatal diagnosis may be offered to women over 35 years
of age as an alternative to prenatal diagnosis alone. There is insufficient
evidence for the offer of triple marker screening to replace exclusively
the offer of prenatal diagnosis with CVS or amniocentesis to women
with advanced maternal age.
Informed consent prior to triple marker screening must include:
1) the limitations in screening sensitivity and specificity; 2) the risks and
harms associated with prenatal diagnosis and second trimester
abortion; and 3) the psychological implications of screening and
diagnosis, as well as the implications of having a DS child. Women
consenting to the screen must also be aware of the delays inherent in
the process and must understand the nature of a 20 week abortion
(i.e. induction and delivery of a fetus).
There is a lack of sound evidence to support the use of
individual maternal serum markers (such as AFP alone) for DS fetus
screening. Maternal serum AFP measurement may be used to screen
for neural tube defects (see Chapter 7). The optimal timing for AFP
measurement, after 16 weeks, does not overlap with the optimal
timing of DS serum marker screening, 15 weeks gestation.
Ultrasonographic screening using long bone, and nuchal fold indices is
not recommended for DS screening as part of the periodic health
examination of pregnant women. Given insufficient evaluation for
effectiveness and the concerns regarding measurement reliability and
generalizability, there is insufficient evidence to support a
recommendation for routinely offering ultrasonographic screening for
early diagnosis of DS fetuses.
In these recommendations sole consideration has been given to
the prenatal diagnosis of DS. Other chromosomal anomalies are
frequently detected during prenatal diagnosis (Turner’s syndrome,
Trisomy 13, etc.) and many may consider their detection important.
Other chromosome anomalies have not been considered
independently in these recommendations as the diagnostic issues with
CVS and amniocentesis are similar to those with DS, there are few
studies directly addressing these anomalies, and screening maneuvers
have not been sufficiently evaluated to warrant review at this point.
These recommendations do not apply to women who are at risk for
non-chromosomal genetic abnormalities.

Unanswered Questions (Research Agenda)
There are a number of outstanding questions about DS prenatal
screening and diagnosis. Continued evaluation of the triple screen is
necessary. Research is in progress on screening with maternal HCG
and AFP (double marker screening) and some experts suggest it
should replace triple marker screening. Better age- and race-specific
predictive values for triple marker screening are needed to provide
confidence for individual estimates within subgroups such as women
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with significantly advanced maternal age. The value of routine
ultrasonography for gestational age determination at the time of triple
marker screening requires clarification. The development of a more
accurate first-trimester DS screening technique would significantly
improve the effectiveness and minimize harms associated with triple
marker screening.
The potentially adverse effects of screening and diagnosis require
further clarification. Information is needed on the outcomes of women
with false positive screening tests, and those with positive screening
tests who decline prenatal diagnosis and/or pregnancy termination.
Comparison of screening tests followed by prenatal diagnosis vs.
prenatal diagnosis alone for women of advanced maternal age or with
other risk factors is indicated. The outcome of infants born following
prenatal diagnosis requires continued monitoring with special attention
to rare events such as limb reduction defects following CVS.
The impact of prenatal screening and diagnosis on societal
perceptions of disabled individuals deserves attention. The
consequences of DS births and alternatives to screening and diagnosis
must be better understood, including the impact of coping skills and
supportive interventions on the quality of life in families with
handicapped children.

Evidence
The literature was identified with a MEDLINE search, from
1966 to March 1993, using the key words Down Syndrome, prenatal
diagnosis, prevention, epidemiology and diagnosis subheadings. The
review was initiated in February 1993 and recommendations finalized
in March 1994 by the Task Force.
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Prenatal Screening and Diagnosis
for Down Syndrome Prevention
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Offer prenatal
diagnosis with
amniocentesis or
chorionic villus
sampling (CVS) for:
1) advanced maternal
age (35 years or
over);
2) previous history of
Down Syndrome
(DS) birth; or
3) known
chromosome
anomaly in family
associated with
risk of DS birth

RISK IDENTIFICATION
Increased risk of DS
birth is well
established

Cohort studies<7-20>
(II-2)

Fair evidence to
include in the periodic
health examination (B)

Offer 2nd trimester
Triple Marker
Screening (maternal
serum alphafetoprotein/ human
chorionic
gonadotrophin/
unconjugated estriol
(AFP/HCG/uE3)) to
pregnant women less
than 35 years with
education on
1) limited efficacy;
2) 2nd trimester
diagnosis and
abortion; and
3) psychological
implications of
screen, as well as
of DS birth
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PRENATAL
DIAGNOSIS
Accurate diagnosis
with CVS and
amniocentesis

Amniocentesis:
Randomized controlled
trial<30> (I); nonrandomized controlled
trial<32> (II-1); cohort
studies<31,33) (II-2)

Approximate
procedure related
fetal loss:
Amniocentesis: 0.040.8%, CVS: 1-1.5%

CVS: Randomized
controlled trial<34-36>
(I)

SCREENING
Approximately 50%
of 2nd trimester DS
pregnancies
identified with false
positive rate of 5%.
Impact of positive
screens poorly
understood. One fifth
of women with
positive screens may
decline
amniocentesis.

Cohort studies<23-26>
(II-2)

In women over 35
years of age
approximately 90%
of DS pregnancies
may be identified
with an
amniocentesis rate
of 25%.

CVS vs Amnio: Cohort
studies<37-44> (II-2)

Cross-sectional
study<27> (III)

Fair evidence to
include in the periodic
health examination
pregnant women
under 35 years of age
(B); triple marker
screening followed by
prenatal diagnosis
may be offered as an
alternative to prenatal
diagnosis alone in
women over 35 years

C HAPTE R

S c r ee n i n g f o r
Asymptomatic
Bacteriuria
in Pregnancy
By Lindsay E. Nicolle
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Screening for Asymptomatic Bacteriuria in
Pregnancy
1

Prepared by Lindsay E. Nicolle, MD

Asymptomatic bacteriuria is common in women and
increases in prevalence with age and/or sexual activity. The
impact of asymptomatic bacteriuria on pregnancy outcome has
been a focus of controversy since the development of
quantitative urine culture technique in the mid 1950s allowed
clear differentiation of women with bacteriuria from those
without. While it is generally accepted that asymptomatic
bacteriuria is detrimental to pregnancy, data available to support
this contention is limited. Randomized controlled trials and
cohort studies have shown that the detection and treatment of
asymptomatic bacteriuria can decrease the occurrence of acute
pyleonephritis later in pregnancy and decrease the occurrence of
intrauterine growth retardation. Asymptomatic bacteriuria in
children and in the elderly are addressed in Chapters 21 and
81 respectively.

Burden of Suffering
The prevalence of asymptomatic bacteriuria in pregnancy varies
from 4-7% (range 2-11%) and is similar to that observed in nonpregnant women.<1,2> The prevalence is higher among individuals in
lower socioeconomic classes, and those with a past history of
asymptomatic urinary infection. Increased frequency of screening
during pregnancy identifies more cases. Approximately 1-2% of women
who are not bacteriuric at initial screening early in pregnancy will
develop bacteriuria later in the pregnancy.

13-27% of women
with untreated
asymptomatic
bacteriuria identified
in early pregnancy
will develop
pyelonephritis later in
the pregnancy

There is a high incidence of pyelonephritis occurring later in
pregnancy, usually at the end of the second trimester or beginning
of the third trimester, in women with asymptomatic bacteriuria
identified and not treated early in pregnancy. Initial studies reported
20% to 27% of women with asymptomatic bacteriuria developed
pyelonephritis<3,4> compared to 0.4% to 1.2% of those without
bacteriuria. A more recent study reported 13% of untreated women
with asymptomatic bacteriuria developed pyelonephritis, compared
with 0.4% of those with negative screening cultures.<5> Pyelonephritis
in pregnancy generally requires hospitalization for treatment and, as
with any severe febrile illness in later pregnancy, may be associated
with premature labour and delivery. In the pre-antibiotic era 23-54% of
1
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women with acute pyelonephritis had premature births, and 6% of all
premature births were reported to be due to pyelonephritis.<2> In
the post-antibiotic era, Gilstrap et al<6> reported 25% of women with
intrapartum pyelonephritis delivered low birth weight infants
compared to 15% of controls and suggested this was evidence for
acute pyelonephritis in pregnancy being associated with pre-term
labour.
The association of asymptomatic bacteriuria with other
complications of pregnancy including stillbirth, intrauterine growth
retardation, and preterm labour in the absence of acute pyelonephritis
has been more controversial.<1> However, a review of birth
certificate data for the state of Washington for 1980 and
1981 reported that women with urinary infection (UTI) associated
pregnancy had a fetal mortality rate 2.4 times greater, low birth rate
2.04 times greater, and prematurity 2.4 times greater than those
without urinary infection.<7> Naeye<8> reported observations from
the Collaborative Perinatal Study of the U.S. National Institute of
Neurological and Communicative Disorders and Stroke which
followed 60,000 pregnancies between 1959 and 1966. The perinatal
mortality rate was twice as high in women with UTI within 15 days of
delivery. The low birth weight associated with urinary infection was
due to a contribution of both preterm delivery and fetal growth
retardation. Both of these studies included both symptomatic and
asymptomatic infections.
In a meta-analysis of 19 studies, Romero et al reported that
women with asymptomatic bacteriuria had a 54% higher risk of a low
birth weight infant and twice the risk of a pre-term infant compared
with non-bacteriuric women.<9> The mechanism by which
asymptomatic bacteriuria promotes preterm labour is not clear, but
subclinical amnionitis or phospholipid A2 production by bacteria have
been proposed.<1> One study reported that 40% of women with
bacteriuria at delivery had post-partum endometritis compared with
2.2% of women without bacteriuria.<10> There is no compelling
evidence of an association of asymptomatic bacteriuria with
hypertension in pregnancy or of long-term renal damage associated
with asymptomatic bacteriuria of pregnancy in the antibiotic era.<1>

Maneuver
The gold standard for screening for asymptomatic bacteriuria is
growing bacterial cultures of urine samples from women in early
pregnancy (12-16 weeks gestation).
Non-culture methods are not, generally, reliable for the
identification of bacteriuria in asymptomatic populations, including
pregnant women.<1,11> Routine urinalysis is imprecise for
identification of pyuria and other pyuria-based methods, particularly
leukocyte-esterase dipstick, are subject to false negatives in bacteriuria
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without pyuria and false positives with contamination from vaginal
secretions. Currently only culture methods can be considered
acceptable in pregnancy. The routine use of the standard semiquantitative culture may be expensive and problems with
contamination with vaginal and periurethral flora at collection and
overgrowth of organisms when culture is delayed may lead to
erroneous results. A dipslide method is substantially less costly, allows
immediate inoculation after specimen collection, requires no special
equipment for incubation as it may be left at room temperature, and
will identify specimens with significant bacteriuria which should be fully
analyzed by the laboratory.<1> For women with asymptomatic
bacteriuria two consecutive positive specimens are necessary for
diagnosis. Thus, for women with a positive dipslide, a second specimen
should be forwarded to the laboratory for quantitative culture,
identification of organisms, and antimicrobial susceptibility testing.
The optimal timing to obtain specimens to identify women with
asymptomatic bacteriuria in pregnancy has been investigated in a
number of studies. A specimen obtained at 12-16 weeks will identify
80% of women who will ultimately have asymptomatic bacteriuria
during pregnancy.<12> Repeated screening on a monthly basis will
identify bacteriuria in only an additional 1-2% of patients. A single urine
specimen obtained from 12-16 weeks of pregnancy will identify most
women with asymptomatic bacteriuria.

Effectiveness of Prevention and Treatment
Prevention of Acute Pyelonephritis
Studies have consistently reported a decrease in acute
pyelonephritis later in pregnancy from 20-30% to 2-4% for women
who have been identified with asymptomatic bacteriuria in early
pregnancy and treated.<1,3-5> One study, reported in letter form,
found no difference in pyelonephritis in treated (3.0%) and untreated
(2.5%) women with asymptomatic bacteriuria, but this is at variance
with all other reports.<13> However, as 0.5%-1.0% of women with
initial negative screening urine cultures will develop pyelonephritis
subsequently in pregnancy, only 50-80% of the burden of
pyelonephritis in pregnancy is prevented through screening and
treatment. One study suggested that screening 4,470 pregnant women
with treatment of asymptomatic bacteriuria prevented only 6 cases of
pyelonephritis and was likely not cost effective, but no formal cost
analysis was provided.<5> Wadland and Plante<14> reported that
screening with a single urine specimen in early pregnancy was cost
effective as long as the population prevalence of bacteriuria was
over 2%.
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Prevention of Pre-term Delivery and Low Birth
Weight
Early studies of the treatment of asymptomatic bacteriuria
generally did not report decreased low birth weight or premature
delivery with therapy of asymptomatic bacteriuria.<1> The metaanalysis of Romero et al,<9> however, of 8 clinical trials, reported a
relative risk of 0.56, (95% confidence interval 0.43-0.73) for antibiotic
treatment of asymptomatic bacteriuria reducing low birth weight. The
mechanism by which treatment of asymptomatic bacteriuria prevents
low birth weight is not clear. It has been suggested that antibiotic
therapy, in fact, eradicates organisms from the cervix and vagina which
may be associated with subclinical chorioamnionitis, rather than a
direct effect of treatment of urinary infection.<9>

The mechanisms by
which treatment of
asymptomatic
bacteriuria decreases
low birth weight or
prematurity are
unclear

Recommendations of Others
In 1989, the U.S. Preventive Services Task Force<15>
recommended periodic testing for asymptomatic bacteriuria for
pregnant women. The optimal frequency for urine testing was
unknown and therefore left to clinical discretion. Since urine culture is
a more accurate screening test then dipstick urinalysis, it was
recommended for detecting asymptomatic bacteriuria during
pregnancy. This recommendation is currently under review.

Conclusions and Recommendations
Identification and treatment of asymptomatic bacteriuria will
lead to a 10-fold decrease in the occurrence of acute pyelonephritis
later in pregnancy in women with asymptomatic bacteriuria. Treatment
of asymptomatic bacteriuria will also decrease pre-term delivery and
low birth weight. A single screening test using a culture method at
12-16 weeks of pregnancy will identify 80% of women with
asymptomatic bacteriuria of pregnancy. Screening for and treatment of
asymptomatic bacteriuria is likely cost-effective. There is good
evidence to recommend screening for asymptomatic bacteriuria in
pregnancy (A Recommendation).

Treatment of
asymptomatic
bacteriuria in
pregnant women will
lead to a 10-fold
decrease in
pyelonephritis

Unanswered Questions (Research Agenda)
1.

Further studies of optimal screening methods, both nonculture
and culture methods, with cost analyses are needed. These
should be developed as randomized prospective trials comparing
the different methods with endpoints of pregnancy outcomes as
well as identification of bacteriuria.
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2.

The efficacy of screening only targeted high-risk groups such as
those with a past history of urinary infection or of lower
socioeconomic status compared to screening all pregnant
women should be compared.

3.

The optimal frequency of screening for recurrent bacteriuria in
subjects initially identified with bacteriuria and treated should be
determined.

Evidence
The literature was identified with a MEDLINE search to March
1993 using the following MESH headings: urinary tract infections,
pregnancy, human, case reports.
This review was initiated in June 1993 and recommendations
were finalized by the Task Force in October 1993.
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Screening for Asymptomatic Bacteriuria in Pregnancy
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Screening once by
culture method for
asymptomatic
bacteriuria at 12-16
weeks of pregnancy

Pyelonephritis:
Identification and
treatment of
asymptomatic
bacteriuria will
decrease the
subsequent
occurrence of
pyelonephritis later in
pregnancy and may
decrease premature
labour or delivery
associated with acute
pyelonephritis.

Controlled trial and
cohort studies<1,3-5>
(I,II-1)

Good evidence to
include in periodic
health examination of
pregnant women (A)

Intra-uterine growth
retardation: Decreased
occurrence of
intra-uterine growth
retardation.

Randomized controlled
trial<9> (I)

Other: Decreased
occurrence of other
negative outcomes
including premature
labour, stillbirth, and
pre-eclampsia.
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Prevention of Neonatal Herpes Simplex
Prepared by Elaine E. L. Wang, MD, CM, FRCPC

1

Herpes simplex infection in the newborn is thought to be
acquired from the mother during passage through an infected
birth canal. Experts agree that the infant’s exposure to the virus
can be prevented by cesarean section if the maternal infection is
recognized at the onset of labour and within 4 to 6 hours after
rupture of the membranes. However, maternal infection is
asymptomatic in 70% of cases. The difficulty in detecting
asymptomatic infection has led to the practice of screening
women considered to be at high risk (those with a history of
recurrent genital infection or active disease during the current
pregnancy and those whose sexual partners have proven genital
herpes).
However, identification and screening of pregnant women
at risk of recurrent infection has not been shown to prevent
neonatal death or illness from infection and is not recommended.
There is currently no screening strategy for asymptomatic women
with no known history of herpes virus exposure, even though the
risk of transmission to the newborn is higher in primary
infections.

Burden of Suffering
The clinical presentation in 70% of cases of neonatal herpes
simplex is skin involvement consisting of cutaneous vesicles. If the
cutaneous infection is not treated systemic infection will develop
within a week in two-thirds of the infants. The clinical presentation in
20% of cases is major systemic involvement, central nervous system
involvement, or both. Less than 10% of babies with neurologic disease
develop normally. The overall mortality rate among infants with
untreated infection is 65%.
The rising incidence of neonatal herpes simplex has reflected a
nationwide increase in the prevalence of herpes simplex. In 1981 the
incidence was 12 cases per 100,000 live births, as estimated from a
hospital-based study in Washington. In other studies primary infection
was responsible for 29-35% of cases. Although both the transmission
rate and the attack rate are higher with primary infection, recurrent
infection accounts for a greater proportion of the burden of neonatal
infection.

1
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Maneuver
The target group of women with recurrent infection may be
identified through history-taking or detection of herpes simplex virus
antibodies by microneutralization. The latter is expensive and
unavailable for routine use. Since more than 50% of pregnant women
with herpes simplex deliver prematurely, usually between 30 and
37 weeks’ gestation, weekly screening is started in the 32nd week of
gestation. Women whose most recent culture results or findings at
clinical examination were positive for herpes virus undergo cesarean
section. Women whose last culture results and findings at clinical
examination were negative have vaginal delivery. The decision to do
weekly screening depends on the mother’s ability to recall previous
episodes. Patient recall, however, is not reliable. In one study involving
11 women claiming to be having their first episode of herpes simplex,
5 women had antibodies indicating previous infection. In
seroepidemiologic studies of herpes simplex type 2 infection, only 33%
of the seropositive patients were aware of previous infection. In
another study only 1 of 12 seropositive women indicated a history of
disease or of contact with an infected person. A U.S. Centers for
Disease Control surveillance study involving 184 cases showed that
only 22% of mothers had a history of genital herpes simplex virus
(HSV) infection and only 9% had genital lesions at the time of delivery.
The screening test consists of culture of a cervical smear for
herpes simplex virus. However, since the results are not available for
3 days, the decision to deliver vaginally or by cesarean section is
usually based on the penultimate culture result, which has a very low
predictive validity for the presence of infection at the time of delivery.
Arvin and associates<1> followed 414 women with a history of
recurrent genital herpes. None of 17 women with positive antepartum
culture results had positive results at delivery, and 5 of
354 asymptomatic mothers with negative antepartum results had
positive results at delivery (sensitivity 0%).

Antepartum cultures
have poor sensitivity
and specificity for
demonstrating viral
shedding at delivery

Effectiveness of Prevention and Treatment
Weekly Screening
Since the policy of weekly screening addresses only the problem
of recurrent infection, asymptomatic women with primary infection do
not benefit at all, yet their infection lasts longer and is more likely to
be associated with greater amounts of virus shedding.<2,3> The risk of
transmission to the newborn has been estimated to be 50% in cases of
primary infection and the probability of clinical disease in the infant
(attack rate) 17% to 20%.

Primary maternal
infection is
associated with a
higher transmission
rate and more severe
neonatal disease
than is recurrent
infection
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Not only is the risk of transmission higher in primary infection,
but the outcome is more likely to be severe. Prober and
collaborators<4> studied the hypothesis that serologically verified
primary infection would be associated with a worse neonatal outcome
than that associated with recurrent infection. Through screening of
6,904 mother-infant pairs for both herpes simplex virus antibodies and
herpes simplex at delivery they identified infection in 14 women and
3 infants. Two of the three infants were born of the two mothers with
primary infection; meningitis developed in one of the two infants at
12 days of age.
Among women with recurrent disease the risk of transmission
and clinical disease in the newborn appears to be lower. Of 34 infants
inadvertently delivered vaginally from mothers with recurrent infection
at the time of delivery and followed up without treatment, all remained
asymptomatic. Calculation of the 95% confidence interval within which
the mean risk of disease could be expected among these infants
resulted in an upper estimate of risk of 8%. A genital lesion consistent
with herpes simplex was present in 56% of the mothers, underscoring
the importance of careful clinical examination among asymptomatic
women.
Decision analysis was used to evaluate 9 strategies for
prevention of neonatal HSV (involving physical exam, culture, and
antigen testing of all or high-risk women). Physical examination at
labour was found to be the optimal strategy given the goal of
minimizing the ratio of excess cesarean sections to cases of neonatal
HSV infection averted; however, about 30 excess cesarean sections
would be performed for each case averted. Strategies involving highrisk women were associated with 36-178 excess cesarean sections per
HSV case averted.
The use of cesarean section among symptomatic women only
will lead to some missed cases; however, an economic evaluation of
the strategy of sequential screening revealed that it would cost
US$37 million for each case prevented. A national screening program
in the U.S. would prevent 1.8 cases/year.

Recommendations of Others
Because of the limitations of screening only those at high risk,
the Committee on Infectious Disease of the American Academy of
Pediatrics no longer supports screening.<5>
The Infectious Diseases and Immunization Committee of the
Canadian Pediatric Society recommends that all pregnant women be
questioned during prenatal visits about any personal history of genital
HSV infection or similar history in their sexual partner(s). Signs and
symptoms of genital HSV infection should be sought in all women
during pregnancy but weekly antepartum cultures for HSV are not
recommended, even in women with a history of genital HSV infection.
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However, all women should be questioned about recent symptoms
and examined carefully for clinical evidence of genital HSV infection on
admission for delivery; and all newborn infants whose mothers have
genital lesions or a history of infection should be examined/observed.
The U.S. Preventive Services Task Force recommends screening
pregnant women with active lesions for genital herpes simplex
virus;<6> this recommendation is currently being reviewed.
In December, 1992, the Infectious Disease Society of America
(IDSA) recommended that serial viral cultures for women with
recurrent infections be abandoned. The IDSA recommended that
women with histories of genital herpes should be provided education
and reassurance. Assays for detection of HSV antigen or viral cultures
should not be performed except to evaluate clinically apparent lesions.
While routine samples for cultures were recommended at delivery for
women with histories of genital herpes, even in the absence of visible
lesions, the lack of established utility for such screening was
emphasized. If the patient had active genital herpes when labour
occurred (not including active lesions at some distance from the genital
tract, e.g. buttock), cesarean section was recommended before
membrane rupture or as soon thereafter as possible and viral cultures
performed.<7>

Conclusions and Recommendations
Weekly screening among women at high risk for herpes simplex
cannot be recommended because 1) it does not address prevention
among asymptomatic women with primary infection; 2) history-taking
does not adequately identify women at risk of recurrent infection; 3)
the predictive validity of the penultimate culture is very poor; 4) the
attack rate of recurrent infection is low; and 5) the preventive
intervention, cesarean section, is associated with increased maternal
morbidity and mortality rates and costs, as compared with vaginal
delivery.
A high degree of suspicion of herpes simplex must be maintained
since neonatal herpes simplex is usually severe by the time of
presentation. Empiric initiation of antiviral therapy should be
considered.
Based on fair evidence from well-designed cohort studies,
weekly culture for herpes simplex virus should be excluded from the
routine prenatal care of women with a history of recurrent herpes
simplex (D Recommendation).
A history of genital herpes and clinical evidence of infection at
the time of delivery should be sought. If such evidence exists, cesarean
section is recommended, particularly if it is known before or within
4 to 6 hours after rupture of the membranes.<5> However, this
strategy is based upon expert opinion; there is overall poor evidence

For women with
clinical herpes
simplex perineal
infections, perform
cesarean section if
membranes have
ruptured within
4-6 hours
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to include cesarean section in, or exclude it from, routine prepartum
care of symptomatic women (C Recommendation).

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

Determining whether cesarean section does more good than
harm among women with symptomatic herpes simplex.
Evaluating new serologic methods for identifying women at risk
for primary infection – that is, seronegative women who are at
greater risk of transmitting disease to their infants – in order to
allow targeting of investigations in that group.

2.

Developing rapid diagnostic tests with adequate sensitivity and
specificity for use among asymptomatic women so that
interventions can be performed in time to prevent neonatal
infection.

3.

Evaluating the use of new antiviral agents among pregnant
women for the prevention of neonatal herpes simplex.

Evidence
The literature was identified with a MEDLINE search to March,
1993, using the following MESH headings: herpes simplex, pregnancy,
and infant, newborn.
This review was initiated in October 1988 and recommendations
were finalized by the Task Force in February, 1989. A report with a full
reference list was published in December 1989.<8>
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Prevention of Neonatal Herpes Simplex
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Recurrent infection
Weekly screening
(starting at 32 weeks'
gestation); cesarean
section among women
with positive culture
results or findings at
clinical examination

Identification and
screening of pregnant
women at risk of
recurrent infection has
not been shown to
prevent neonatal death
and illness from
infection.

Screening trial and
prospective cohort
study<1-4> (II-2)

Fair evidence to
exclude from routine
prepartum care in
high-risk pregnancies*
(D)

Symptomatic
infection
Clinical examination;
cesarean section
among women with
positive findings at
clinical examination

Transmission of
herpes simplex to
newborn can be
prevented among
women with clinical
evidence of genital
herpes simplex at
delivery.

Expert opinion<5,7>
(III)

Poor evidence to
include cesarean
section in or exclude it
from routine
prepartum care of
symptomatic women
(C)

*

Women at high risk are those with a history of recurrent herpes simplex or active disease
during current pregnancy and those whose sexual partner has proven genital herpes simplex.
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Screening for D (Rh) Sensitization in
Pregnancy
1

Adapted by Marie-Dominique Beaulieu, MD, MSc, FCFP from
the report prepared for the U.S. Preventive Services Task Force2

In 1979 the Canadian Task Force found good evidence for
screening for blood group incompatibility in pregnancy. This
review updates the previous recommendation and is based on the
recent review of the evidence by the U.S. Preventive Services Task
Force for Screening for D (Rh) Incompatibility. We now find that
there is good to fair evidence to recommend that all pregnant
women should receive D (formerly Rh) blood typing and antibody
screening at their first prenatal visit and, if D negative, repeat
antibody screening at 24-28 weeks’ gestation. Unless the father is
known to be D negative, unsensitized D negative women should
receive D immunoglobulin (D Ig) at 28-29 weeks’ gestation,
within 72 hours after delivery of a D positive infant, and after
induced abortion or amniocentesis. It may also be prudent to
administer D immunoglobulin to unsensitized D negative women
after spontaneous abortion, ectopic pregnancy or other
obstetrical procedures or complications. The effectiveness of
prevention in these situations has never been proven by
controlled trials but is inferred considering their similarity with
other clinical conditions where prevention has been proven to be
effective. There is some controversy on the effectiveness of the
administration of D immunoglobulin after chorionic villus
sampling (CVS). One study reported results suggesting that it can
create adverse effects to the fetus. However these results were
preliminary ones and did not control for important confounding
variables.

Burden of Suffering
15% of pregnancies
in Caucasian
Canadians carry
the risk of
isoimmunization
of the fetus

Some degree of fetal-maternal transplacental hemorrhage occurs
in 75% of all pregnancies. This phenomenon is not dangerous to the
fetus unless there is incompatibility between the mother and her fetus
with respect to the D antigen of the red blood cells. D incompatibility
exists when a D negative woman is pregnant with a D positive fetus.
This occurs in up to 9-10% of pregnancies, depending on race. The
incidence in Canadians of caucasian extraction is about 15%, 7% in
American blacks, and as low as 1% in North American Indians and
1

Associate Professor, Department of Family Medicine, University of Montreal,
Montreal, Quebec
2
By Carolyn DiGuiseppi, MD, MPH, Science Advisor, U.S. Preventive Services
Task Force
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Inuit. The majority of fetuses (70%) of D negative women are D
positive. About 35,000 D-negative women become pregnant annually.
They carry 24,500 D positive fetuses who are at risk of developing D
isoimmunization. If no preventive measures are taken, 0.7-1.8% of
these women will become isoimmunized antenatally, developing D
antibody through exposure to fetal blood; 8-17% will become
isoimmunized at delivery, 3-6% after spontaneous or therapeutic
abortion, and 2-5% after amniocentesis. Once a woman is
isoimmunized, the risk to the fetus increases in subsequent D positive
pregnancies because maternal D Ig antibodies are produced earlier in
the pregnancy and in greater amount. In isoimmunized D negative
women the risk of fetal isoimmunization disease increases with the
number of pregnancies.
Once isoimmunization has occurred, the severity of fetal
hemolysis varies. In 50% of the cases the fetus is very mildly affected
and does not require postpartum treatment. However, without
treatment, 25-30% of these offspring will have some degree of
hemolytic anemia and hyperbilirubinemia, another 20-25% will be
hydropic and many will die either in utero or during the neonatal
period.
Since the introduction of routine postpartum prophylaxis in the
1960s, the crude incidence of D isoimmunization in Canada and the
United States has fallen from 9.1-10.3 cases to 1.3 cases per
1,000 total births. Hemolytic disease of the fetus or newborn due to D
isoimmunization (also called erythroblastosis fetalis) now accounts for
only 4-5 deaths per 100,000 births, although this may be an
underestimate as early intrauterine deaths are not always reported.
However, this decline in fetal and neonatal mortality from D hemolytic
disease cannot be attributed exclusively to the effectiveness of primary
prevention and early treatment. It has been estimated that 30-40% of
the recent decline in disease incidence is attributable to smaller family
size, since the incidence of D hemolytic disease increases with
increasing birth order. Smaller family size also contributes to the
decreasing case fatality rate, since the first affected infant in a family
generally has less severe disease. Since the 1940s, the case fatality rate
has fallen from about 50% to 2-6%. This decline has also been
associated with the introduction of interventions such as amniotic fluid
spectrophotometry, exchange transfusion, amniocentesis, intrauterine
fetal transfusion, and improved care of both the mother and the
premature erythroblastotic infant.

Maneuver
Hemagglutination is the established reference standard for the
determination of D blood type. The indirect antiglobulin (Coomb’s)
test (IAGT) is the reference standard for detecting anti-D antibody in
women who have been sensitized to D positive blood. The IAGT will
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also detect other maternal antibodies that may cause hemolytic
disease.

Effectiveness of Screening and Treatment
No therapeutic intervention, with the exception of intravenous
serum globulin and plasma exchange, can suppress the isoimmunization
process once it is initiated. Primary prevention of D immunization
process is therefore the objective. Early detection of D negative blood
type in the pregnant woman is of substantial benefit if the patient is not
yet isoimmunized and the father is not known to be D negative.
Administration of D Immunoglobulin [D Ig, or Rho(D) Immune
Globulin (Human)] to an unsensitized D negative woman after delivery
of a D positive fetus will prevent maternal isoimmunization and
consequent hemolytic disease in subsequent D positive offspring. The
efficacy of D Ig prophylaxis was demonstrated convincingly in a series
of controlled clinical trials in the early 1960s.<1,2> Despite various
minor flaws in study design, these trials showed that isoimmunization
did not occur in any of the women who received a full dose of D Ig
postpartum and who were not sensitized at the time it was
administered. These findings led to the introduction in 1968 of routine
postpartum prophylaxis following licensure of D Ig.

Administration of D
immunoglobulin at
28 weeks and within
72 hours post-partum
is safe and effective
in preventing
isoimmunization
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The most frequent cause of apparent failure of postpartum
prophylaxis is antenatal isoimmunization, which happens in 0.7-1.8% of
pregnant women at risk. Although sample selection and other design
features were not optimal, non-randomized controlled trials have
shown that the administration of D Ig at 28 weeks’ gestation, when
combined with postpartum administration, reduces the incidence of
isoimmunization to 0.2% of women at risk.<3-5>
Since D isoimmunization during pregnancy is caused by
transplacental hemorrhage, the risk of isoimmunization increases
whenever such hemorrhage is likely to occur, including after abortion,
amniocentesis, chorionic villus sampling (CVS), cordocentesis, ectopic
pregnancy, fetal manipulation (e.g. external version procedures) or
surgery, antepartum hemorrhage, antepartum fetal death and
stillbirth.<6,7> The Task Force makes a number of recommendations
which include these procedures in the protocol (see Chapter 7 on
neural tube defects, Chapter 8 on Down Syndrome, Chapter 19 on
cystic fibrosis and Chapter 46 on unintended teen pregnancy). Studies
documenting the effectiveness of D Ig prophylaxis are available for only
a few of these indications, however. In a non-randomized trial of D Ig
administration after amniocentesis, control Rh-negative women
delivering Rh-positive infants were more likely to become
isoimmunized than were those receiving D Ig (5.2% vs. 0%), although
because of small numbers this difference was not statistically
significant. Case series describing D Ig administration after
amniocentesis have demonstrated isoimmunization rates as low as

0-0.5%. In a case series of D Ig after termination of pregnancy, the
isoimmunization rate was 0.4%,<8> compared to 2.6% among a series
of patients who did not receive D Ig described by the same
authors.<9>
Some controversy exists concerning the value of D Ig
administration after CVS. In the preliminary analysis of a controlled
trial planned to evaluate the safety of transcervical CVS compared to
transabdominal CVS and amniocentesis,<10> Smidt-Jensen and Philip
reported some data on a randomized experiment of D Ig
administration in the group allocated to either modality of CVS. All
women allocated to amniocentesis received D Ig. Among Rh-negative
women delivering Rh-positive infants, similar rates of isoimmunization
were seen in both intervention (D Ig after CVS) (2.3%) and control (no
D Ig after CVS) (1.1%) groups. Although the women who received D Ig
experienced twice as many unintended fetal losses as did controls
(6.9% vs. 3.8%), the difference was not statistically significant, possibly
due to small sample size. Also, the authors did not control for the
effect of the chorionic villus sampling technique. Transabdominal CVS
was associated with a lower rate of fetal loss than transcervical CVS.
Finally, data were not available for all participants. A full report of this
study has yet to be published. Meanwhile, it cannot be considered as
evidence of an adverse effect of D Ig administration after CVS and the
controversy will persist.
The standard postpartum dose of D Ig (300 µg) contains
sufficient anti-D immunoglobulin to prevent sensitization to at least
15 mL of D positive fetal red blood cells (RBCs), or approximately
30 mL of fetal blood; a “minidose” (50 µg) prevents sensitization to
2.5 mL of D positive fetal RBCs. For women with transplacental
hemorrhages >30 mL of fetal blood, the risk of D isoimmunization
developing after the full post-partum D Ig dose is 30-35%. The
incidence of fetal-maternal hemorrhage >30 mL is 0.1-0.7% for all D
negative pregnancies, but is 1.7-2.5% after complicated vaginal and
cesarian deliveries, and 4.5% after stillbirth. Several methods for
detecting excess fetal-maternal hemorrhage are available. Acid elution
(Kleihauer-Betke) is both sensitive and specific when done correctly
but is subject to substantial laboratory and technological error. Flow
cytometry is also highly sensitive and specific, but is technically difficult
to perform. The erythrocyte rosette test is simple to perform and
highly sensitive (99-100%) for the presence of >15 mL of D positive
fetal RBCs, but specificity is low. Positive results must be confirmed by
more specific tests such as acid elution and flow cytometry.
In clinical practice, combined antenatal and postnatal prophylaxis
will prevent isoimmunization in 96% of women at risk.<5> The
remaining cases are due to failure to give D Ig when indicated,
administration of an insufficient dose, or treatment failure (i.e.,
isoimmunization occurring before 28 weeks or transplacental
hemorrhage that was too large or occurred too late in pregnancy to
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be prevented by the standard antepartum dose). Thus, human error
causes 22-50% of these cases.<5> Indeed, while clinicians almost
always administer D Ig postpartum and after induced abortion,
administration rates have been documented to be lower for other
obstetric procedures and complications: 81-88% after spontaneous
abortion, 36-60% after ectopic pregnancy, 31% after antepartum
hemorrhage, and 14% after amniocentesis.
D immunoglobulin has few adverse effects. Some fetuses will
become weakly direct-antiglobulin-positive following antenatal
administration, but resulting anemia and hyperbilirubinemia in the
newborn are very rare.<3> All plasma for D Ig production is screened
for infectious diseases as required by the Food and Drug
Administration; no cases of HIV infection from D Ig have been
reported. The evidence is therefore compelling that early detection
and prophylaxis of the unsensitized D negative woman is both safe and
effective in preventing isoimmunization and thus in preventing D
hemolytic disease.
Early detection is also beneficial for D negative women who are
already isoimmunized and are carrying D positive offspring, because
early intervention may improve clinical outcome. Decisions to
intervene depend on the validity of screening tests in predicting the
degree of fetal anemia. Obstetric history, maternal antibody titers and
ultrasound are currently used to determine the need for more invasive
tests during isoimmunized pregnancies, but in the absence of hydrops
none of these reliably distinguishes mild from severe hemolytic
disease.<6> Immunologic tests on maternal serum show promise in
predicting disease severity. In the third trimester, serial amniotic fluid
spectrophotometry has been found to correctly predict disease
severity (i.e., cord hemoglobin and need for neonatal therapy) in
94-99% of cases. In the second trimester, however, this test has
insufficient sensitivity or specificity for predicting the need for
intervention. Determination of fetal hemoglobin and D blood type by
ultrasound-guided cordocentesis, which can be performed in the
second trimester, quantifies the degree of anemia, can be followed by
fetal transfusion if indicated, and allows referral of those with D
negative babies to routine care. However, case series have
demonstrated complication rates of 2-7% and procedure-related fetal
mortality rates of 0.5-1%.<7>
In the presence of severe fetal anemia, early intervention appears
to offer substantial improvement in clinical outcome. Current perinatal
survival after ultrasound-guided intravascular transfusion at
experienced centers is 62-86% for hydropic fetuses and >90% for
those without hydrops. Once pulmonary maturity is established, the
fetus can be delivered early and exchange transfusion performed with
only 1% mortality risk.
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Recommendations of Others
In 1989, the U.S. Preventive Services Task Force recommended
that all pregnant women should receive ABO/Rh blood typing testing
for anti-Rh(D) antibody at their first prenatal visit. Unsensitized
Rh-negative women should receive Rh(D) immune globulin (D Ig) at
28-29 weeks’ gestation and within 72 hours after delivery, as well as
after spontaneous or therapeutic abortion, ectopic pregnancy,
amniocentesis, antepartum placental hemorrhage, or a transfusion of
Rh-positive blood products.<11>
The Society of Obstetricians and Gynecologists of Canada and
the American College of Obstetricians and Gynecologists (ACOG)
recommend D blood typing and antibody screening at the first prenatal
visit and repeat D antibody screening at 24-28 weeks of pregnancy for
D-negative women.<6,12> Both groups recommend offering D Ig to all
unsensitized D-negative women at 28 weeks gestation, and to those at
increased risk of sensitization because of delivery of a D positive infant,
antepartum hemorrhage, spontaneous or induced abortion,
amniocentesis, external version procedures or ectopic pregnancy,
within 72 hours of the event. They also recommend D Ig
administration to unsensitized D-negative women who have CVS,
cordocentesis, antepartum fetal death, fetal surgery, or transfusion of
D positive blood products, and measuring fetal blood cell levels in the
mother when antepartum placental hemorrhage occurs.

Conclusions and Recommendations
There is excellent evidence for the efficacy and effectiveness of
blood typing, anti-D antibody screening and postpartum D Ig
prophylaxis. Antepartum prophylaxis offers some additional benefit,
although some critics have argued that the total impact of antepartum
prophylaxis on the incidence of D disease is relatively small. Other
studies support the cost effectiveness of antepartum prophylaxis.<5>
The cost effectiveness of D Ig after obstetric procedures and
complications is unknown.
All pregnant women should receive D blood typing and antibody
testing at their first prenatal visit (A Recommendation). D blood typing
and antibody screening should also be performed before elective
procedures such as amniocentesis and therapeutic abortion
(B Recommendation). For purposes of blood typing and prophylaxis,
Du and D positive blood types should be considered equivalent.<6>
Unless the father is known to be D negative, a repeat D antibody test
should be performed at 24-28 weeks’ gestation on all unsensitized D
negative women, followed by the administration of a full (300 µg) dose
of D Ig if antibody-negative. If a D (or Du) positive infant is delivered,
the dose should be repeated postpartum, preferably within 72 hours
after delivery. Unless the father is known to be D negative, all

Detection of D
negative blood types
at the prenatal first
visit, repeated, if D
negative, at 28 weeks
of gestation and
postpartum
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unsensitized D negative women should receive a full dose of D Ig after
elective abortion (50 µg before 13 weeks) or amniocentesis
(B Recommendation). There is currently insufficient evidence to
recommend for or against the routine administration of D Ig after
other obstetric procedures or complications such as chorionic villus
sampling, ectopic pregnancy termination, cordocentesis, fetal surgery
or manipulation (including external version), antepartum placental
hemorrhage, antepartum fetal death, and stillbirth. It may also be
prudent to administer D immunoglobulin to unsensitized D negative
women after spontaneous abortion, ectopic pregnancy or other
obstetrical procedures or complications (C Recommendation). The
effectiveness of prevention in these situations has never been proven
by controlled trials but is inferred considering their similarity to other
clinical conditions where prevention has been proven to be effective.
There is some controversy about the effectiveness of the
administration of D immunoglobulin after CVS. One study reported
results suggesting that D Ig can create adverse effects to the fetus.
However these were preliminary results and lacked control for
important confounding variables.
Routine screening for excess maternal hemorrhage is not
recommended, because the risk of D isoimmunization from excess
hemorrhage is 0.3% for all D negative pregnancies (see above). For
women at increased risk for transplacental hemorrhages >30 mL
because of antepartum placental hemorrhage, stillbirth, or cesarian or
complicated vaginal delivery,<6> the yield from screening is likely to be
higher. In these patients, therefore, physicians may wish to test for fetal
RBCs in the maternal circulation, using either quantitative methods
(acid elution or flow cytometry), or the erythrocyte rosette test with
follow-up of positive results by quantitative methods. If transplacental
hemorrhage exceeds 30 mL, 20 µg D Ig per 1 mL of fetal red blood
cells should be given.<6>

Unanswered Questions (Research Agenda)
The safety and effectiveness of D Ig administration following CVS
requires further study.

Evidence
The literature was identified with a MEDLINE search in English
for the years 1989 to December 1993, using the following key words:
RH-HR blood group system, RH Isoimmunization, immunoglobulins,
amniocentesis, ultrasound, blood transfusion intrauterine and
erythroblastosis fetalis. This review was initiated in November
1992 and the recommendations finalized by the Task Force in June
1993.
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Screening for D (Rh) Sensitization in Pregnancy
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

ABO and D (formerly
Rh) blood group
antibody screening at
the first prenatal visit
and repeat antibody
screening within 72
hours of delivery of a
D positive infant

Intervention
Administration of
300 µg of (D)
immunoglobulin (D Ig)
IM to unsensitized D
negative women within
72 hours of delivery of
a D positive newborn
prevents sensitization
from up to 15 mL of D
positive red blood
cells.

Randomized controlled
trials<1,2> (I)

There is good
evidence to support
the recommendation
for prenatal and
antenatal antibody
screening (A)

Repeat antibody
screening test between
the 24-28 weeks of
gestation if the mother
is negative

Prophylactic
administration of
300 µg of D Ig at
28-29 weeks gestation
to unsensitized women
further reduces the
risks of sensitization.

Non-randomized
controlled trials<3-5>
(II-1)

There is fair evidence
to support the
recommendation that
additional screening
be performed at 24-28
weeks gestation (B)

Repeat antibody
screening before
induced abortion,
amniocentesis and
other obstetrical
complications or
procedures in which
there is the possibility
of fetal bleed

Prophylactic
administration of
300 µg D Ig after
induced abortion or
amniocentesis (50 µg
if 13 weeks or less)
reduces the incidence
of sensitization.

Induced abortion:
Case series<8,9> (III)

There is fair evidence
to support the
recommendation that
screening be
performed with
induced abortion and
amniocentesis (B)

Similar rates of
sensitization were
found in both
intervention and
control groups after
chorionic villus
sampling.

Chorionic Villus
Sampling (CVS):
Randomized controlled
trial<10> (I)

There is poor evidence
regarding the inclusion
or exclusion of
screening with CVS
(C)

No direct evidence for
or against use of D Ig
with other obstetric
procedures and
complications
although it may be
prudent to administer
where the possibility
of fetal to maternal
bleed is anticipated.

Expert Opinion<6,12>
(III)

There is poor evidence
regarding the inclusion
or exclusion of
screening for other
obstetrical
complications,
procedures or
outcomes (C)
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Amniocentesis: Nonrandomized controlled
trial<7> (II-1)
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Screening and Vaccinating Adolescents
and Adults to Prevent Congenital Rubella
Syndrome
Adapted by Marie-Dominique Beaulieu, MD, MSc, FCFP1 from
the report prepared for the U.S. Preventive Services Task Force2

Screening for rubella immunization status by obtaining
proof of vaccination or by serology should be part of the
periodic health examination of women of child-bearing age
(B Recommendation). Susceptible non-pregnant women should
be offered vaccination; susceptible pregnant women should be
vaccinated immediately after delivery. An equally acceptable
alternative for non-pregnant women of child-bearing age
is to offer vaccination against rubella without screening
(B Recommendation). There is insufficient evidence to
recommend for or against screening or routine vaccination of
young men in settings where large numbers of susceptible young
adults of both sexes congregate, such as military bases and
colleges (C Recommendation). Routine screening or vaccination
of young men other than in such settings, or of older men or postmenopausal women, is not recommended.

Burden of Suffering
Rubella is generally a mild illness but when contracted by
pregnant women, especially in the first 16 weeks of pregnancy, it
frequently causes serious complications including miscarriage,
abortion, stillbirth, and congenital rubella syndrome (CRS). The most
common manifestations of CRS are hearing loss, developmental delay,
growth retardation, and cardiac and ocular defects. The lifetime cost of
treating a patient with CRS was estimated in 1985 to exceed
220,000 U.S. dollars.<1>

In 1991, 61.7% of
reported cases of
rubella infection
occurred in
adolescent and
young adults

Universal childhood immunization was initiated in every province
of Canada in the early 1970s. (For current recommendations see
Chapter 33). By 1990, reported rubella infection had declined from
30 to 1.5 cases per 100,000 population, and CRS incidence had
decreased from 1.7 to 0.01 cases per 100,000 live births.<2>
In 1983, however, rubella infection peaked at a rate of 29.8 per
100,000 population. No increase in the rate of CRS was observed.
1
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There was also an outbreak of rubella in 1989 in British Columbia. The
total number of cases of rubella infection estimated to have occurred
in Canada in 1992 was 2,142; a three-fold increase compared to 1991.
Males were affected in 72% of the cases. Adolescents and young adults
(ages 15-29 years) accounted for 61.7% of the new cases of rubella
infection.<2> In 1991, 5 cases of CRS were reported.

Maneuver
Two strategies to prevent CRS are available. One is based on
screening for the immunization status of women of child-bearing age,
and immunization only of susceptible ones. The other relies on
universal vaccination of adolescents and young women.
Screening for rubella susceptibility can be done by serologic tests
for antibodies or by obtaining proof of vaccination history. Vaccine
trials and cohort studies have shown that most patients with
hemagglutination inhibition (HI) antibody are protected from clinical
disease.<3,4> However, HI is a labor-intensive test and can be
associated with both false positive and false negative results. Enzyme
immunoassay and latex agglutination have now replaced HI in most
laboratories. Using HI as the comparison standard, these tests have
sensitivities of 92-100% and specificities of 71-100%.<5> The
apparently low specificities of some newer methods are due to their
ability to detect low levels of rubella antibody that are undetectable by
HI methods and are therefore reported as false positives. There have
been no controlled trials to determine if these low levels confer
immunity against wild virus, but other clinical and in vitro evidence
suggests that they are protective.<6> These tests therefore appear to
be both more accurate and more convenient than HI when performed
in laboratories with demonstrated proficiency.
A history of rubella vaccination can identify many individuals
who may be protected. Despite a variety of design flaws in some of the
available studies, most demonstrate that individuals with a positive
history of having received rubella vaccine are significantly more likely
to be seropositive (range 82% to 97%) than those without such a
history (range 62% to 83%).<7> A positive rubella vaccination history
documented by vaccination card, school record, or medical record is
more likely to be associated with seropositivity than is an
undocumented history. A positive history of rubella infection is
substantially less likely to correctly predict rubella immunity than is a
positive history of vaccination;<8> therefore, a history of infection
should not be used to determine susceptibility.

Screening for
immunization status
by obtaining proof of
vaccination history or
serologic testing has
a sensitivity between
80% to 100%

Effectiveness of Screening and Treatment
Rubella vaccine, once administered, is efficacious and
seropositivity is long lasting.<9> Adverse reactions from the
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RA27/3 live attenuated rubella vaccine are generally mild in children.
Joint symptoms are common in adults but rarely persist; the incidence
of joint symptoms is higher in women than in men and increases with
increasing age at vaccination.<4> Vaccination of individuals who are
already immune rarely induces the joint symptoms seen upon primary
immunization of susceptible individuals.
It is estimated that 6-12% of the young adult population is
seronegative.<10> It has been recommended by some authorities that
clinicians also direct efforts toward vaccinating susceptible adolescents
and young adults, particularly women of childbearing age.<11> Two
strategies have been considered: screening for immunization status and
vaccination of susceptible women or universal vaccination of
adolescent and young adult women.
The new immunization schedule recently approved in Canada
(see Chapter 33 on Childhood Immunizations) will result in the
systematic vaccination of young women against rubella, since the MMR
confers immunity against both conditions. However, it can be expected
that full herd immunity will not be conferred to childbearing women
before about 15 years.

Screening Followed by Vaccination

Screening followed
by immunization of
susceptible women
or systematic
immunization reduces
the risk of congenital
rubella syndrome
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Several factors may reduce the effectiveness of this strategy in
preventing CRS. First, the screening test may falsely identify some
susceptible individuals as immune. For example, of the 21 CRS cases
reported in the U.S. in 1990, 71% of the mothers had a positive
serologic test, while 43% gave a history of vaccination.<12> Secondly,
people correctly identified as susceptible may not be offered or may
not accept the vaccine.
No population studies have evaluated the effectiveness of
screening and vaccinating susceptible individuals in reducing the
incidence of CRS. Evidence that screening and vaccination can reduce
the likelihood of rubella infection was seen in a severe rubella outbreak
in Iceland, where identical rates of protection from infection occurred
in screened and immunized (98.5%) and in naturally immune (99%)
schoolgirls.<13> Evidence for the effectiveness of screening and
follow-up vaccination in reducing rubella susceptibility is supplied also
by a cohort study from Scotland. Six to seven years after a screening
program for schoolgirls took place, 98.7% of girls who had originally
been naturally immune had circulating antibodies, compared to 95.1%
of those who had been vaccinated as susceptibles and 42.8% of a small
group of susceptibles who had refused vaccination.<14> There is thus
fair evidence that screening and immunizing susceptible females of
child-bearing age reduces both rubella susceptibility and infection, and
by inference, CRS.

Universal Vaccination
In addition to protecting those who have not been previously
vaccinated, universal vaccination would also potentially eliminate most
susceptibility due to primary vaccine failure and waning immunity. In
Sweden and Finland, vaccine programs in which all adolescent girls are
routinely immunized, as well as all children aged 14-18 months, have
been associated with substantially reduced occurrence of both
seronegativity and of rubella infection in female compared to male
adolescents and adults.<15,16> These data provide fair evidence for
routine vaccination of all non-pregnant women of child-bearing age to
reduce rubella susceptibility and infection, and therefore CRS.

Pregnancy and Rubella Vaccination
The rubella vaccine is contraindicated during pregnancy because
of the theoretical possibility of teratogenicity, although there have
been no reported cases of rubella vaccine-related birth defects in the
United States after inadvertent vaccination of 321 susceptible pregnant
women within 3 months of conception.<3> Because a measurable
iatrogenic risk cannot be excluded, vaccination of susceptible women
known to be pregnant should be postponed until the postpartum
period. Women who are vaccinated should be advised not to become
pregnant in the subsequent month. The virus has been isolated in
breast milk and in breast fed infants after postpartum vaccination, but
no adverse consequences from such exposure have been reported.

Screening and Vaccination in Young Men
In settings where large numbers of young adults are gathered
(e.g., military bases and colleges), outbreaks of rubella are not
uncommon and males and females are infected at similar rates.<2>
Rubella screening or routine vaccination of young men in such settings
might reduce the risk of spreading rubella to susceptible pregnant
women. There is weak evidence from before-after studies that
universal rubella screening and follow-up vaccination of military
recruits is effective in preventing rubella infection and eliminating
epidemic rubella.<17> There is no direct evidence that either
screening or routine vaccination of males in these settings reduces
CRS. For young men not living in such settings, no evidence at all was
found supporting either screening or routine vaccination in reducing
susceptibility infection or CRS.

Recommendations of Others
The Canadian Immunization Guide <18> recommends that rubella
vaccine should be given to all female adolescents and women of childbearing age unless they have either laboratory evidence of detectable
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antibody or documented evidence of having received vaccine.
Susceptibility should be determined by serological testing whenever
possible. The Guide also considers that serologic testing for rubella
antibody should be a routine procedure during prenatal care.
Recommendations from a January, 1994 meeting sponsored by the
Laboratory Center for Disease Control on rubella and mumps should
become available in 1994.
In 1989, the U.S. Preventive Services Task Force recommended
that serologic testing for rubella antibodies should be performed
at the first clinical encounter with all pregnant and non-pregnant
women of child-bearing age lacking evidence of immunity. They also
recommended that susceptible non-pregnant women who agree not to
become pregnant for three months should be vaccinated and that
susceptible pregnant women should not be vaccinated until
immediately after delivery. These recommendations are currently
under review.<19>

Conclusions and Recommendations
When administered to children, the current rubella vaccine is
efficacious in the induction of rubella immunity and in the prevention
of rubella infection and CRS. The added coverage provided by the two
MMR vaccinations many will receive during childhood to meet current
recommendations for measles immunization (see Chapter 33) should
eliminate most primary vaccine failures and increase the rate of
primary immunization among women of child-bearing age. Therefore,
the incidence of CRS will probably decline as the current cohort of
highly immunized female children and adolescents enters its
child-bearing years.
In the intervening years, however, many women of child-bearing
age will remain susceptible to rubella infection. Universal screening and
follow-up vaccination of susceptible females would reduce rubella
susceptibility, infections, and CRS; however, the effectiveness of this
strategy in the clinical setting may be limited by incomplete screening,
imperfect screening tests and failure to vaccinate susceptibles. Routine
vaccination of all women of child-bearing age, without screening, also
appears to be effective in reducing rubella infections, and avoids the
problem of noncompliance with return visits, but results in vaccination
of many women who are already immune. Because the adverse effects
of vaccinating immune individuals appears to be minimal, cost and
convenience are likely to be the determining factors in deciding which
strategy should be used.
There is fair evidence to support screening for rubella immunity
in the periodic health examination of women of child-bearing age,
either by serologic testing or by eliciting a history of vaccination. A
documented history of vaccination is more accurate than an
undocumented history. All susceptible non-pregnant women of
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child-bearing age should be offered vaccination (B Recommendation).
Susceptible pregnant women should be vaccinated in the immediate
postpartum period (B Recommendation). There is also fair evidence to
support offering routine vaccination to all women of child-bearing age,
without screening by history or serology (B Recommendation). The
decision of which strategy to use should be tailored to the individual
clinician’s practice population, depending on the availability of
vaccination records, the reliability of the vaccination history, the rate
of immunity, the cost of serologic testing, and the cost and likelihood
of follow-up vaccination for susceptible individuals identified by
serologic testing. There is insufficient evidence to recommend for or
against routine vaccination of young men in settings where large
numbers of susceptible young adults of both sexes congregate,
such as military bases and colleges, in order to prevent CRS
(C Recommendation).

Unanswered Questions (Research Agenda)
There is a need to study the costs and the benefits of alternative
primary prevention strategies in various Canadian settings.

Evidence
The literature was identified with a MEDLINE search in the
English language for the years of 1989 to 1993, using the following key
words: rubella vaccine, adverse effects and rubella. This review was
initiated in October 1993 and the recommendations finalized by the
Task Force in January 1994.
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Screening and Vaccinating Adolescents and Adults
to Prevent Congenital Rubella Syndrome
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Screening for immunization status followed by vaccination*
Screening for
immunization status
(serology or proof of
vaccination) and
immunization of
women at risk

Screening for
immunization status
and vaccination of
women at risk can
increase seropositivity
rates to 95%.

Cohort studies
<12-14> (II)

Fair evidence to
include in the periodic
health examination of
women of
child-bearing age (B)

Screening for
serologic proof of
immunization in
pregnant women and
counselling of
seronegative women

No studies have
evaluated the
effectiveness of this
strategy. Knowledge of
the serologic status of
pregnant women is
considered important
to counsel/document
new infection.

Expert opinion
<3> (III)

Fair evidence to
include in the periodic
health examination of
pregnant women (B)

Universal vaccination*
Universal vaccination
of adolescent and
young women
independently of prior
knowledge of
immunization

Confers immunity
without significant
adverse effects.
Universal
immunization of
adolescent and young
women is an effective
alternative to
screening followed by
immunization and may
be less expensive.

Cohort studies
<15,16> (II)

Fair evidence to
include in the periodic
health examination of
women of
child-bearing age (B)

Universal vaccination
of young men in
settings where large
number of people
gathered

The only cohort study
used a less
immunogenic vaccine
than the one used in
women's studies.

Cohort study
(methodologic
problems)
<17> (II)

Lack of evidence to
include or exclude in
the periodic health
examination of young
men gathered in large
settings (C)

*

The decision of which strategy to use should be tailored to the individual clinician's practice
population, depending on the availability of vaccination records, the rate of immunity, the cost
of serologic testing and of follow-up vaccination for susceptible people.
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Prevention of Preeclampsia
1

Adapted by Marie-Dominique Beaulieu, MD, MSc, FCFP from
the report prepared for the U.S. Preventive Services Task Force2

Blood pressure (BP) measurement should be part of the
periodic health examinations of all pregnant women. The
technique for BP measurement should be consistent, with the
patient always in the same position (B Recommendation). There
is no evidence to recommend low dose aspirin prophylaxis as a
primary preventive measure in women at low risk of developing
preeclampsia. Low dose aspirin prophylaxis can be considered in
women at high risk of preeclampsia and intra-uterine growth
retardation (IUGR) (C Recommendation).

Burden of Suffering
Hypertension is the most common medical complication of
pregnancy, occurring in 6-8% of all pregnancies.<1,2> It is seen in a
group of disorders that include preeclampsia-eclampsia, latent or
chronic essential hypertension, a variety of renal diseases, and
transient gestational hypertension.

Preeclampsia/eclampsia
syndrome is the
second leading cause
of maternal death

Preeclampsia, once called toxemia of pregnancy, is the most
dangerous of these disorders, occurring in about 2.6% of pregnancies.
Women with preeclampsia are at increased risk for abruptio placenta,
acute renal failure, cerebral hemorrhage, disseminated intravascular
coagulation, pulmonary edema, circulatory collapse, and eclampsia.
The fetus may become hypoxic, increasing risk of low
birthweight, premature delivery, or perinatal death.<3> Women who
suffered from preeclampsia are not at increased risk of developing
chronic hypertension.
Risk factors for preeclampsia and eclampsia include black
ancestry, nulliparity or first pregnancy with the actual partner, multiple
gestations, chronic hypertension or diabetes, a family history of
eclampsia or preeclampsia and possibly obesity.<4>
Although definitions differ, many define preeclampsia as acute
hypertension presenting after the 20th week of gestation accompanied
by abnormal edema and/or proteinuria (more than 0.3 g/24h), or
both.<5> BP over 140/90, or a rise of 15 mmHg or 30 mmHg above
1
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the usual diastolic and systolic BP respectively, is considered abnormal.
The appearance of edema and proteinuria alone is unreliable because
edema is common in normal pregnancies.<6> BP levels should be
normalized 6 weeks post-partum.
Transient gestational hypertension is defined as acute onset of
hypertension in pregnancy or the early puerperium without
proteinuria or abnormal edema and resolving within 10 days after
delivery.<2> Chronic hypertension that had been latent prior to the
pregnancy may become evident during gestation. Pregnant women with
chronic hypertension are also at increased risk for stillbirth, neonatal
death, and other fetal complications, but the risk is much lower than
that of women with preeclampsia. Women with transient or latent
chronic hypertension are more likely to develop chronic hypertension
in later years.<4,5>

Maneuver
Two preventive maneuvers are considered. Screening for early
signs of preeclampsia followed by appropriate clinical interventions has
been for a long time the only strategy available. Recently, low dose
aspirin prophylaxis has been evaluated as a primary prevention
maneuver in low-risk and high-risk pregnancies.

Low Dose Aspirin Prophylaxis
Endothelial dysfunction caused by the systemic effects of
decreased placental blood flow is postulated to be the
pathophysiologic mechanism for preeclampsia. Compared to women
with normal pregnancies, women with preeclampsia have a relative
excess of thromboxane A2 compared to prostacyclin. It has been
hypothesized that the correction of the thromboxane: prostacyclin
ratio by aspirin could prevent preeclampsia and its complications. The
aspirin dosage proposed varies between 60 to 150 mg per day and has
been initiated between 13 to 26 weeks of pregnancy, in different
studies.<7-9>

Screening for Early Signs of Preeclampsia
Much research has been done to identify screening tests that
would predict the risk of developing preeclampsia before the classical
triad of symptoms appears. The validity of proposed tests is difficult to
evaluate due to the absence of a gold standard to confirm the
diagnosis. Glomerular endotheliosis, the renal lesion characteristic of
preeclampsia, is present in only 54% of patients who meet the clinical
criteria for the disease,<10> and is not specific for preeclampsia. For
practical reasons, most studies of potential screening tests for
preeclampsia have relied on clinical criteria to confirm the diagnosis.
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Measurable proteinuria usually occurs late in the course of the
illness and therefore is not useful for early detection.<2> However,
screening for bacteriuria in pregnancy is recommended at 12 to
16 weeks (see Chapter 9). In a prospective study of women between
24 and 34 weeks of gestation, a urine albumin concentration
≥11 mcg/L had a sensitivity of 50% in predicting subsequent
preeclampsia.<11> The conventional dipstick test is unreliable in
detecting the moderate and highly variable elevations in albumin that
occur early in the course of preeclampsia but it can help ascertain the
diagnosis when it is present.<12>
Other screening tests that have been suggested, include the
angiotensin II infusion test and the supine pressor “rollover”
examination, but these have also been found to be unsuitable, as the
former is impractical and the latter lacks adequate sensitivity,
specificity and positive predictive value.<1,12>

To be valid, the blood
pressure must be
measured in a
consistent manner at
each visit

BP measurement remains the cornerstone of early diagnosis,
although it has limitations. First, there are the usual sources of
measurement errors associated with sphygmomanometry. In addition,
maternal posture can affect BP in pregnant women significantly.<12>
The results can be erroneous, for example, if BP is measured with the
woman in the supine position. Most important, a single elevated BP
reading is neither diagnostic of nor a reliable predictor of
preeclampsia.
Absence of the normal decline in BP that occurs in the middle
trimester or an increase in BP during the second trimester may be an
early indicator of increased risk for preeclampsia.<3,13> Some experts
recommend using the middle trimester mean arterial pressure (MAP),
defined as ((2 x diastolic BP) + systolic BP)/3 as a screening test.<3>
Studies indicate that a middle trimester MAP above 90 mmHg has a
sensitivity of 61-71% and a specificity of 62-74% in predicting
preeclampsia.<3,14>

Effectiveness of Prevention and Treatment
Low Dose Aspirin Prophylaxis
The effectiveness of prophylactic acetylsalicylic acid (ASA) at
doses ranging between 60 and 150 mg has been the object of some
randomized controlled trials. Most were conducted in women at high
risk for preeclampsia. All showed that low-dose aspirin can effectively
reduce pregnancy-induced hypertension and preeclampsia and IUGR
associated with the conditions. The decrease in the incidence of
preeclampsia was not, however, associated with a decrease in neonatal
mortality but the cesarian section rate was significantly lower in the
aspirin group in two studies.<8,9>
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A large randomized controlled trial was conducted recently in
3,135 low-risk nulliparous women.<7> In this trial 60 mg of ASA was
effective in reducing preeclampsia incidence from 6.3% to 4.6% but was
associated with a statistically significant increase in abruptio placenta
which was not observed in a much larger study (CLASP).<15> The
beneficial effect of ASA was observed only in women whose BP was
>120 mmHg at recruitment.<7>

Screening for Preeclampsia Followed by Early
Intervention
Delivery is the only specific, definitive treatment of preeclampsia.
However, early detection of hypertension during pregnancy permits
clinical monitoring and prompt therapeutic intervention should severe
preeclampsia or eclampsia develop. Although some studies support the
use of bedrest, pharmacologic agents, and early delivery of the fetus to
prevent complications, there is little conclusive evidence that these
measures improve outcome.<12,16,17> A randomized controlled trial
found that antihypertensive therapy and hospitalization, when
compared with hospitalization alone, did not improve maternal or fetal
outcome.<18> There have been no clinical trials to determine
whether hypertensive women treated early in pregnancy have a better
prognosis than those who are not detected early. Nonetheless, most
obstetrical experts believe, based on clinical experience, that early
detection and preventive non-pharmacologic treatment of
preeclampsia may be beneficial to both mother and fetus.<1,6,18,19>
This view is based in part on inferences drawn from the apparent
effectiveness of regular prenatal care in reducing the risk of
preeclampsia-eclampsia. Studies conducted as early as the 1940s
suggested an inverse relationship between the extent of prenatal care
and the incidence of eclampsia, perhaps reflecting a beneficial effect
due to early detection.<20> These findings do not provide direct
evidence, however, that improved outcome is due solely to BP
measurement itself, rather than to other components of prenatal care
or to the characteristics of women who receive regular prenatal care.

Recommendations of Others
The Canadian and American Colleges of Obstetricians and
Gynecologists recommend BP measurements at the initial visit, every
4 weeks until 28 weeks’ gestation, every 2-3 weeks until 36 weeks’
gestation, and weekly thereafter.<21,22>
In 1989, the U.S. Preventive Services Task Force recommended
that all pregnant women should receive systolic and diastolic blood
pressure measurements at the first prenatal visit and periodically until
delivery or throughout the three trimesters.<23>

139

Conclusions and Recommendations
There is no evidence to recommend universal low-dose ASA
prophylaxis in nulliparous women (C Recommendation). Although
there is grade I evidence of its capacity to reduce the incidence of
preeclampsia, it has not been shown to decrease neonatal mortality,
and has been associated with adverse outcome in some studies. The
safety of aspirin prophylaxis must be carefully evaluated. However, this
treatment may be considered for women at high risk for the condition.
To date, the only readily available screening strategy for
preeclampsia is the early detection of an abnormal BP trend over time.
A diagnosis of preeclampsia should not be made solely on the
presence of elevated BP. There is no experimental evidence that these
efforts will result in reduced maternal or perinatal morbidity and
mortality. However, there is grade II-2 evidence that regular prenatal
care is associated with a reduced incidence of preeclampsia.

Blood pressure
should be measured
at each prenatal visit.
There is insufficient
data to recommend
routine aspirin
prophylaxis

Systolic and diastolic pressures should be measured on all
obstetric patients at the first prenatal visit and periodically throughout
the remainder of pregnancy (B Recommendation). The optimal
frequency for measuring BP in pregnant women has not been
determined and is therefore left to clinical discretion. The collection of
reliable BP data requires consistent use of correct technique and a cuff
of appropriate size encircling at least 2/3 of the upper arm length. The
patient should consistently be in the same position, and the BP should
be measured in the sitting position, after the patient’s arm has rested
at heart level for 5 minutes.<5> For additional guidelines, see Chapter
53 on Screening for Hypertension.
Further diagnostic evaluation and clinical monitoring, including
frequent BP monitoring and urinalysis, are indicated if BP does not
decrease normally during the third trimester, if the diastolic pressure
increases 15 mmHg above baseline or the systolic pressure increases
30 mmHg above baseline, or if the BP exceeds 140/90. Medical
interventions upon the suspicion of a diagnosis of preeclampsia must
include hospital admission to substantiate the diagnosis and its severity.

Unanswered Questions Research Agenda
The following have been identified as research priorities:
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1.

The identification of biologic markers to predict early detection
of preeclampsia.

2.

The identification of women likely to benefit from prophylactic
aspirin prophylaxis.

Evidence
The literature was identified with a MEDLINE search in the
English language for the years 1966 to July 1993 using the following key
words: preeclampsia, prevention and control. The review was initiated
by the Task Force in December 1993 and the Recommendations
finalized in January 1994.

Acknowledgements
We would like to thank Jean-Marie Moutquin, MD, FRCPC,
Professor, Department of Obstetrics and Gynecology, Université
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Prevention of Preeclampsia
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Routine prenatal care
with blood pressure
measurement

Early detection and
non-specific
preventive treatment is
beneficial to the
mother and fetus.

Cohort studies
<16,17,21> (II-2);
expert opinion
<1,6,19,20> (III)

There is fair evidence
to recommend
screening for
preeclampsia in the
periodic examination
of all pregnant women
(B)

Low-dose (60-150 mg
per day) aspirin in
nulliparous women
with/without risk
factors of
preeclampsia

Low-dose aspirin
reduces incidence of
preeclampsia and
intra-uterine growth
retardation but has
been associated with
increased risks of
complications in some
studies without impact
on neonatal mortality
and morbidity.

Randomized controlled
trials<7-9,15> (I)

There is insufficient
evidence to
recommend for or
against low-dose
aspirin in women
with/without risk
factors of
preeclampsia (C)
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The Use of Home Uterine Activity
Monitoring to Prevent Preterm
Birth
Adapted by Geoffrey Anderson, MD, PhD,1 from the report
written for the U.S. Preventive Services Task Force2

This review of the evidence for the use of home uterine
activity monitoring (HUAM) in the prevention of preterm birth is
based on the U.S. Preventive Services Task Force review of the
subject.<1> The review identified 6 randomized trials of HUAM
screening and subsequent therapeutic interventions that reported
perinatal outcomes. There are no controlled trials of home
uterine activity monitoring (HUAM) in pregnancies with no risk
factors for preterm labour. All of the trials included populations
of women at high risk for preterm labour.
The Canadian Task Force concurs with the U.S. Preventive
Services Task Force that the lack of evidence of benefit of HUAM
in normal pregnancies suggests that this maneuver not be
included in the management of normal pregnancies
(D Recommendation).
The results of 6 randomized controlled trials of HUAM
screening in women with high risk of preterm labour have been
published. Four of these indicated some positive effects of HUAM
screening. However, the design of two studies made it difficult to
separate the effects of HUAM from other components of the
experimental intervention. The two other studies which indicated
positive effects of HUAM screening used controversial techniques
in the statistical analysis of the trial results. Although HUAM
screening of high risk pregnancies may be a promising technique
for the prevention of preterm birth, currently there is insufficient
evidence of clinical effectiveness to recommend for or against its
routine use as a screening maneuver. (C Recommendation)

1

Senior Scientist, Institute for Clinical Evaluative Sciences in Ontario (ICES);
Associate Professor, Department of Health Administration, University of Toronto,
Toronto, Ontario
2
By Steven H. Woolf, MD, MPH, Science Advisor, U.S. Preventive Services Task
Force, Washington, D.C. and Assistant Clinical Professor, Dept. of Family
Practice, Medical College of Virginia, Richmond, Virginia
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Burden of Suffering
Birth before 36 or 37 weeks of gestation is defined as preterm
birth.<2> The incidence of preterm birth is about 6 percent of total
deliveries in Canada.<2,3> Such births account for 75-85% percent of
perinatal mortality, and about 10-15% percent of survivors having
major handicaps.<2,3>

Maneuver
Home uterine activity monitoring (HUAM) involves the
collection of data on uterine contractions using a tocodynamometer.
The home tocodynamometer consists of a pressure sensor held
against the abdomen by a belt and a recording/storage device that is
carried by a belt or hung from the shoulder. Uterine activity is typically
recorded by the patient for one hour, twice daily, while performing
routine activities. The stored data are transmitted via telephone to a
practitioner, where a receiving device prints out data. Patients are
often contacted by, or have access to, personnel who can address
monitoring problems.

Home uterine activity
monitoring (HUAM)
involves the collection
of data on uterine
contractions using a
tocodynamometer

Effectiveness of Prevention and Treatment
The goal of HUAM screening is to detect preterm labour at a
stage that will allow for intervention to prevent preterm delivery. A
range of therapies are available to prevent preterm labour. The most
effective therapies include the use of tocolytic drugs.<3>
This review of the evidence on the impact of HUAM screening
excludes studies that solely examine the value of HUAM in detecting
preterm labour and is limited to studies that examine the impact of
programs that combine detection of preterm labour using HUAM and
the treatment of preterm labour with tocolytic agents.

The goal of HUAM
screening is to detect
preterm labour and
allow for interventions
to prevent preterm
delivery

The design of most trials of HUAM is similar. High-risk patients
are selected on the basis of a history of prior preterm deliveries,
multiple gestations, uterine anomalies, or other risk factors. Patients
receive initial training and are instructed to monitor their contractions
at home two to four times each day and to transmit stored data daily
via telephone to receiving tocographs. Study personnel are available by
telephone, sometimes on a 24-hour basis, to answer patient inquiries.
If the patient detects more than four contractions per hour or other
specified symptoms, she monitors contractions for an additional hour
while lying on her side and taking fluids. If the symptoms persist, the
patient is evaluated in hospital. If preterm labour does not resolve with
rest and hydration, tocolytic therapy is begun. Long-term tocolysis, if
instituted, is generally discontinued at 35-37 weeks. Patients are usually
examined every one to two weeks. Monitoring is discontinued at
36-37 weeks. Preterm labour is defined by persistent uterine
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contractions and cervical change, and preterm delivery is usually
defined as a delivery before 36 completed gestational weeks.
Morrison et al (1987)<4> assigned 69 out of 75 eligible high-risk
patients to a study group that received HUAM, education, and selfpalpation instructions or a control group that received education and
self-palpation instructions only. Although monitored women were
contacted daily, subjects in the control group were contacted by
telephone twice each week.
There was no difference between groups in the incidence of
preterm labour or in the gestational age at which preterm labour was
diagnosed. Among women who developed preterm labour, there were
statistically significant differences between groups in the incidence of
cervical dilation of 3 cm or more, cervical effacement of greater than
50%, and rupture of membranes. A greater proportion of monitored
cases were eligible for long-term tocolysis. The time gained in utero
was an average of four weeks longer in the monitored group, and the
proportion that reached a gestational age of 36 weeks was also
significantly greater. Clinical outcomes in newborns were reported in a
separate paper.<5> The authors reported a significantly lower overall
number of complications in the monitored group than in controls.
Study and control groups differed in the intensity of nursing
follow-up; women in the study group received daily telephone calls
from study nurses, whereas women in the control group were
contacted twice each week.
Iams et al<6> randomly assigned 157 high-risk women at
20-34 weeks gestation to a study group that received HUAM,
education and self-palpation instructions only. In contrast to the
previous study, women in the control group were contacted at least
five times each week, daily on weekdays and as needed on weekends.
Fifteen women dropped out of the study after randomization. There
were no statistically significant differences between groups in the
incidence of preterm labour, preterm deliveries, gestational age at
delivery, or mean birth weight. Clinical outcomes in the newborn were
not measured.
In 1988, Iams et al (1988)<7> published a subsequent report
based on additional 152 subjects enrolled in the second year of the
study, providing a total sample of 309 patients over two years. Twentyeight subjects in the second year dropped out after randomization.
Over the two-year period, the authors again found no significant
differences between groups in preterm labour and delivery rates, mean
birth weight, or gestational age at delivery.
The statistical power of this study, even with the larger sample,
has been questioned by some critics but this has since been refuted by
the authors.<8> Other criticisms include the lack of a standardized
definition for preterm labour, the failure of some physicians in the
study to continue tocolysis beyond 35 weeks, inadequate
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randomization, and the administration of prophylactic tocolytics by
some physicians.<9>
In a multicentre study, Hill et al (1990)<10> randomly assigned
299 high-risk women at 20 to 34 weeks gestation to a study group that
received daily HUAM, education, and daily nursing contacts or to a
control group that received education and self-palpation instructions.
Women in the control group were advised to contact their physicians
for certain symptoms and did not receive frequent nursing contacts.
Fifty-four women (18%) were excluded from the study following
randomization. There was no significant difference between the groups
in the incidence of preterm labour. The monitored group had
significantly fewer cases of cervical dilation beyond 2 cm and delivery
within 48 hours of the first labour episode (18% vs. 37%). Term
delivery was achieved by more women in the monitored group than in
the control group. Clinical outcomes in the newborn were not
measured.
Women in the study group were contacted daily, whereas
women in the control group were not contacted regularly. High
attrition and exclusion rates may also have influenced the results.
Dyson et al (1991)<11> provided education, self-palpation
instructions, and HUAM to 251 high-risk women in California and then
randomized them to two groups. Both groups transmitted monitor
data, but data transmitted by women in the control group were not
analyzed or used in patient management. Patients were unaware of
their group assignments. Results from both groups were compared to
data from a non-randomly selected “standard care” group, consisting
of 143 women with similar risk factors who were cared for in the
30 month period before the study. All patients were contacted five
days per week. Outcomes were reported separately for singleton and
multiple gestations.
For singleton gestations, the incidence of preterm births was
lower in the control group than in the standard care group, but the
rate of preterm births in the monitored group did not differ
significantly from outcomes in the control group. Among women who
developed preterm labour before 34 weeks, outcomes were poorer in
the standard care group than in the monitored and control groups.
In twin gestations, the incidence of preterm birth was
significantly lower in the monitored and control groups than in the
standard care group. There were also significantly lower rates of
neonatal death, intensive care nursery admission, and respiratory
distress syndrome in the control group than in the standard care
group. All neonatal outcomes were significantly better in the
monitored group than in the standard care group. The monitored
group had significantly lower rates than controls in the incidence of
birth weight less than 1,500 g, intensive care nursery admission, and
length of hospital stay.
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This study benefitted from a large sample size and an innovative
design that attempted to separate the effects of HUAM from those of
nursing contact. Unfortunately, overall results were not reported to
determine whether monitored women as a group, including those with
singleton and twin gestations experienced better outcomes than
women in the control group. Significant results for women with twin
gestations were reported for three out of eight clinical outcomes, but
the calculations of statistical significance were based on different
denominators. Although calculations for the singleton group used the
number of women as the denominator, calculations for twin gestations
used the number of newborns as the denominator. This doubling of
the denominator increased the apparent degrees of freedom, thereby
achieving statistical significance. The use of newborns as the
denominator for twin gestations is of concern because newborns were
not the unit of analysis in the study and because twin gestations are
not independent variables.
In a multicentre study, Mou et al (1991)<12> randomly assigned
377 of 509 eligible high-risk women at 23-30 weeks gestation to a
study group that received HUAM, education, and self-palpation
instructions or to a control group that received education and selfpalpation instructions. The 132 women who were not enrolled (26% of
the eligible sample) failed to participate because they refused, because
consent was not requested, or because they lacked a telephone.
Women in the control group were not contacted by study personnel,
and personnel who contacted women in the study group were
instructed to report the number of contractions but not to ask
questions or provide medical advice.
There was no significant difference between groups in the
incidence of preterm labour or in the gestational age at the diagnosis
of preterm labour. Although clinical outcomes were examined, cervical
dilation was the primary end point of the study. When the number of
women who developed preterm labour was used as the denominator,
mean cervical dilation was significantly similar in the monitored group
(1.4 cm) than in the control group (2.5 cm). The proportion with
cervical dilation less than 2 cm, time gained in utero after diagnosis of
preterm labour, and mean gestational age at delivery were also
significantly greater in monitored women than in controls. Among a
subset of singleton gestations (see below), newborns from monitored
pregnancies had significantly greater birth weight (2,934 g vs. 2,329 g)
and required fewer days of neonatal intensive care (50 vs. 324 days),
oxygen therapy (0 vs. 68 days), and mechanical ventilation (0 vs.
54 days) than newborns from unmonitored pregnancies.
The randomization did not include 132 (26%) of the 509 eligible
women, and about 11% of the randomized sample were subsequently
excluded. Of the remaining 334 women, 252 women who did not
develop preterm labour (67% of the randomized sample) were not
included in the overall calculations. The major findings of the study
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were drawn from the remaining 82 women who developed preterm
labour. In this group, monitoring was associated with a significantly
smaller cervical dilation at the onset of labour, but it is unclear
whether this difference in dilation resulted in improved clinical
outcome for the newborns. Although significant differences between
the groups were reported for gestational age at delivery, birth weight,
neonatal intensive care, and respiratory therapy, the calculations were
based on a subset of the 82 women, excluding 19 (23%) cases that
involved twin gestations and medically indicated preterm deliveries.
In a French study, Blondel et al (1992)<13> randomly assigned
94 high-risk women to a study group that received HUAM and daily
midwife contact or to a control group that received home visits by a
community health nurse once or twice each week. The monitoring
device standards, and organization of home care were similar to those
used in the U.S. studies. The patients were at 24-34 weeks gestation
and were recruited from four public maternity units.
The investigators found no difference between groups in the rate
of hospital admission for threatened preterm labour. There were no
statistically significant differences between groups in the incidence of
preterm births before 37 weeks or of birth weight less than 2,500 g.
No other clinical outcomes were measured.

Summary of Evidence for Benefits
Four of the published studies indicate at least some perinatal
benefit in the group receiving the intervention involving HUAM
recording and reporting.
Although this evidence suggests at least some perinatal benefit
from HUAM screening there are important conceptual or
methodological problems with each of the positive trials.<4,5,10-12>
In two of the earlier studies<4,5,10> the experimental and control
groups differed not only in the use of HUAM, but also in the level and
intensity of contact with nursing staff. This makes it difficult at a
conceptual level to determine if the difference in observed outcomes is
the result of HUAM screening or nursing contact. The two latter
trials<11,12> that have positive results do not have a problem with
defining HUAM as the intervention, but involve the use of
controversial statistical analysis techniques.

The evidence
suggests some
perinatal benefit from
HUAM screening but
there are important
methodological
problems with the
positive trials

Cost
Currently, HUAM is available from Tokos Medical Corporation.
The firm reports that it would charge about $90 per day per patient
for HUAM in Canada.<14> This would include the costs of the
tocodynamometer and the nursing services. Costs for 1 to 12 weeks
of monitoring would be between $630 and $7,560. An American study
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of the cost-benefit of HUAM in high-risk patients indicated a net saving
due to the lower treatment costs in a screening group.<15>

Recommendations of Others
The U.S. Preventive Services Task Force recommend against the
use of HUAM screening in normal pregnancies (D Recommendation).
They found insufficient evidence of clinical effectiveness to recommend
for or against HUAM as a screening test in high-risk pregnancies
(C Recommendation).<1> The British Columbia Office of Health
Technology Assessment concluded that “currently available data do
not support the adoption of this new technology, even for selective
use in high-risk patients”.<14>
At this time the Society of Obstetricians and Gynaecologists of
Canada has not made an official statement on guidelines for the use of
HUAM.

Conclusions and Recommendations
The prevention of preterm birth by early detection and
treatment of preterm labour is a promising approach to the reduction
of prenatal mortality and morbidity. The effect of HUAM in screening
normal pregnancies for the development of preterm labour has not
been examined in randomized controlled trials. There have been six
trials of HUAM monitoring and tocolytic therapy in high-risk
pregnancies. Four of these trials indicated some positive effects of
these detection and treatment programs but there are conceptual or
methodological problems with each of these trials.
HUAM screening could cost between $600 and $7,000 per
monitored pregnancy. Given the high cost of this maneuver and the
lack of any experimental evidence of its benefits in normal pregnancies,
its routine use in normal pregnancies cannot be justified at this time
(D Recommendation). The problems with existing trials in high-risk
pregnancies means that there is inconclusive evidence regarding the
inclusion or exclusion of HUAM in the high-risk population
(C Recommendation).

Unanswered Questions (Research Agenda)
There is the need for a well designed and analyzed trial of
HUAM in high-risk pregnancies. This should be accompanied by an
analysis of the cost effectiveness of HUAM in Canada.
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Evidence
The literature was identified with a MEDLINE search from the
literature after 1983 in the English language. MESH keywords included:
monitoring, physiologic, home care services, fetal monitoring and
home.
This review was initiated in March 1993 and recommendations
finalized by the Task Force in June 1993. For a complete reference list
please see reference 1.
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The Use of Home Uterine Activity Monitoring
to Prevent Preterm Birth
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Screening for preterm
labour with home
uterine activity
(HUAM) monitor in
pregnancies with risk
factors*

Improved outcomes
for women at high risk
are unclear due to
design limitations.

Randomized controlled
trials<4-7,10-13> (I)

Insufficient evidence
to recommend for or
against HUAM as a
screening test for
preterm labour in
high-risk* pregnancies
(C)

Routine screening for
preterm labour with
HUAM in normal
pregnancies

There have been no
controlled trials of
HUAM in normal
pregnancies and costs
have been
incompletely evaluated
in published research.

Expert opinion<1,14>
(III)

Given the costs of
HUAM and the lack of
research evidence on
benefits, there is fair
evidence to exclude
HUAM screening in
low-risk pregnancies
(D)

*

High-risk pregnancies include: prior preterm deliveries, multiple gestations, uterine
anomalies, or other risk factors
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Intrapartum Electronic Fetal Monitoring
1

Prepared by Geoffrey Anderson, MD, PhD

The widespread, increased use of electronic fetal
monitoring (EFM) prompted the Task Force in 1989 to examine
the evidence regarding the effectiveness of this procedure in the
prevention of intrapartum asphyxia and its consequences. At that
time there was inconclusive evidence regarding its use in high-risk
pregnancies and fair evidence to exclude EFM from routine
intrapartum care in low-risk pregnancies. The individual trials
justifying this position were reviewed together with new metaanalyses. This resulted in no change in the recommendations of
the Task Force.

Burden of Suffering
The rate of perinatal complications and death in Canada has
declined steadily over the last 20 years. Early and accurate
identification of fetal distress with EFM permits medical or obstetric
intervention that may reduce the frequency and severity of adverse
outcomes due to asphyxia.
The reported incidence of fetal distress has been increasing
rapidly in recent years. In Ontario the recorded incidence of fetal
distress increased from 2.4 per 100 deliveries in 1979 to 6.4 per
100 deliveries in 1987.<1>

Maneuver
Monitoring can be done either externally, with sensors placed
on the mother’s abdomen, or internally, with an electrode attached to
the fetal scalp. Sampling of blood from the fetal scalp and monitoring of
uterine contraction pressure by placement of a sensor in the uterine
cavity are adjuncts to internal monitoring.

Effectiveness of EFM
Changes in fetal heart rate may be related to fetal hypoxia.
However, the effects of EFM on health outcomes depends not only on
this relation but also on the sensitivity and specificity of EFM, the
prevalence of hypoxia and the availability of effective therapeutic
interventions. Evidence on the link between fetal hypoxia and changes
in fetal heart rate alone does not provide clinicians with a useful guide
1
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to the appropriate use of EFM. The recommendations presented here
are based on studies of the effects of EFM on fetal outcome and
cesarean section rates.
The Task Force attributes the highest grade of quality to
evidence from randomized controlled trials. Eight such trials were
identified;<2-9> unfortunately, the total sample sizes for most of the
trials were small, and only two had sufficiently large samples to detect
important differences in perinatal death rates.<8-9>
All of the eight randomized controlled trials had inclusion or
exclusion rules that defined the study populations as either high- or
low-risk. Four of the trials examined the effects of EFM in high-risk
populations (Table 1)<2-5> and four in low-risk populations (Table
2).<6-9> The technique for EFM was not stated explicitly in the report
of one trial,<9> but internal monitoring was used in all the others. The
method used in the control groups involved active clinical monitoring
by nursing and medical staff. In four studies<3-6> auscultation of the
fetal heart was done every 15 minutes in the first stage of labour and
at least every 5 minutes in the second stage. In the Dublin trial<8> the
heart was auscultated at least every 15 minutes in the first stage and
between all contractions in the second stage. In three trials the
monitoring technique in the control group was not explicitly
defined.<2,7,9>

The
recommendations
presented here are
based on studies of
the effects of EFM on
fetal outcome and
cesarean section
rates

In the randomized controlled trials involving high-risk
pregnancies there were no statistically significant differences in
mortality rates between the EFM and clinically monitored
groups,<2-6> but this is not surprising given the small sample sizes.
One study showed possible benefits of EFM in terms of the
measurement of cord blood gas levels and the identification of
neurologic signs;<2> however, the authors pointed out that EFM was
part of an intensive care strategy that included other specialized
services. None of the studies showed statistically significant differences
in Apgar scores between the study and control groups. The only
consistent statistically significant effect was an increase in the rates of
cesarean section and other operative deliveries in the EFM groups.
Two of the small randomized controlled trials that compared
EFM with clinical monitoring in low-risk pregnancies showed no
significant effect of monitoring on fetal outcomes.<6,7> One trial
showed a statistically significant increase in the cesarean section
rate<6> and the other an increase in the rate of other operative
deliveries<7> in the EFM group.
The Dublin trial<8> was performed on a broadly defined
population of 12,964 low-risk women – only 5.7% of the eligible
women were excluded because they were considered to be at high
risk on the basis of meconium staining or other grounds. Except for an
increase in the rate of operative deliveries other than cesarean section
and a possible decrease in the rate of neurologic signs there were no
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statistically significant differences between the EFM and the control
groups. More babies in the control group than in the EFM group had
neonatal seizures. Long-term follow-up of all infants with neonatal
seizures showed no differences in outcome between the two groups:
three infants in each group showed clearly abnormal neurologic signs
at follow-up one year later.
Obstetric practices in the Dublin institution differed from North
American practices, as evidenced by the low baseline rate for cesarean
section (2.3% in Dublin versus almost 20% in Canada<1>). Given these
differences it may be difficult to extrapolate the results of the Dublin
trial to the situation in North America.

There was no
significant effect of
universal monitoring
in low-risk
pregnancies other
than an increased
cesarean section rate

Leveno and colleagues,<9> in studying the use of EFM in
low-risk pregnancies, allocated patients to either universal or selective
EFM depending on the month of admission. The two study groups
were similar in ethnic background, age, parity, level of prenatal care
received and birth weight. During the selective months the use of EFM
was limited to high-risk pregnancies (37% of the total pregnancies), and
during the universal months EFM was used in as many cases as possible
(79%). Other than the degree of monitoring, the standards of obstetric
care did not vary in the alternate study months. There was no
significant effect of universal monitoring other than an increased
cesarean section rate. A post-hoc analysis of the outcomes in the
low-risk group showed similar results. Interestingly, there seemed to
be evidence of an increased cesarean section rate specifically for fetal
distress in this group.

Systematic Review
The Cochrane Database of Systematic Reviews has produced
4 reviews of EFM.<10-13> These reviews concluded that EFM did not
provide any benefit in terms of Apgar scores, admission to special care
nursery or perinatal death. The only observed benefit of EFM was a
decreased incidence of neonatal seizures. The reviews also concluded
that EFM resulted in higher cesarean section rates and higher rates of
maternal infection.

Recommendations of Others
The Task Force on Predictors of Fetal Distress supported the
use of EFM in high-risk but not necessarily in low-risk
pregnancies.<14> In 1982 the Federal Task Force on High Risk
Pregnancies and Prenatal Record Systems stated that there was no
acceptable evidence to indicate any beneficial effects of EFM in low-risk
pregnancies.<15> The recommendations of the U.S. Preventive
Services Task Force on screening for fetal distress are currently under
review.
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Conclusions and Recommendations
The recommendations pertain to the choice between EFM and
active clinical monitoring, not between EFM and no monitoring. Active
clinical monitoring requires that trained staff are available.
In high-risk pregnancies there is little sound scientific evidence to
support the choice of EFM over intermittent auscultation (at least
once every 15 minutes in the first stage of labour and at least once
every 5 minutes in the second stage). This does not mean that EFM
may not be beneficial in high-risk pregnancies; there is simply
insufficient evidence for recommending the exclusion or inclusion of
EFM rather than active clinical monitoring in all high-risk pregnancies
(C Recommendation). High-risk categories include low gestational age,
high maternal age, placenta or cord problems, meconium in the
amniotic fluid, hypertension, proteinuria, malpresentation, poor
outcome in previous pregnancies and medical complications.

In high-risk
pregnancies there is
little sound scientific
evidence to support
the choice of EFM
over intermittent
auscultation

There is fair evidence to exclude EFM from routine intrapartum
care in low-risk pregnancies (D Recommendation) because studies
have consistently shown no benefit in reducing the risk of perinatal
complications and death, whereas they have shown an increased rate
of cesarean section and other operative procedures among those
monitored. Since the operative procedures are associated with a high
risk of maternal complications and increased costs, the routine use of
EFM could increase the risk and costs.

Unanswered Questions (Research Agenda)
Determining the appropriate role for EFM with the use of a trial
large enough to detect clinically significant differences in fetal
outcomes in high-risk pregnancies.

Evidence
The literature was identified with a MEDLINE search for the
years 1988 to October, 1993 using the MESH heading, fetal monitoring
and publication type, randomized controlled trial.
This review was initiated in October, 1993, and based on a
previous report.<16> Recommendations were finalized by the Task
Force in March, 1994.
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Table 1:

Characteristics of Randomized Controlled Trials for High Risk Pregnancies
Renou et
al.<2>

Haverkamp
et al.<3>

Haverkamp
et al.<4>

Luthy
et al.<5>

Total pregnancies (n)

350

483

360

246

Total perinatal deaths

2

3

3

35

Neonatal deaths

1

1

3

n/a

n/a

n/a

5

n/a

15

4

4

14

Perinatal mortality

n.s.

n.s.

n.s.

n.s.

Post neonatal mortality

n/a

n/a

n.s.

n/a

Caesarean section rate

higher

higher

higher

n.s.

n.s.

higher

higher

n.s.

TrialREF
Trial Characteristics

Postneonatal deaths
Neurological signs
Comparison of EFM to Routine Care1

Operative deliveries

n.s.

n.s.

n.s.

n.s.

Cord blood pH

Apgar scores

better

n.s.

n.s.

n.s.

Neurological signs

better

n.s.

n.s.

n.s.

1

n.s. indicates no significant difference; n/a is not available and higher or better are statistically significant
differences at p<0.05.

Table 2:

Characteristics of Randomized Controlled Trials for Low Risk Pregnancies
Kelso et
al.<6>

Wood et
al.<7>

Total pregnancies (n)

504

890

12,964

14,618

Total perinatal deaths

1

1

n/a

n/a

Intrapartum Deaths

0

0

2

0

TrialREF

MacDonald
et al.<8>

Leveno et
al.<9>1

Trial Characteristics

Neonatal Deaths

1

1

12

9

n/a

4

66

4

Perinatal mortality

n.s.

n.s.

n/a

n.s.

Intrapartum mortality

n.s.

n.s.

n.s.

n.s.

Neurological Signs
Comparison of EFM to Routine Care2

Caesarean section rate

higher

n.s.

n.s.

higher

Operative deliveries

n.s.

higher

higher

n/a

Apgar scores

n.s.

n.s.

n.s.

n.s.

Cord blood pH

n.s.

n.s.

n.s.

n/a

Neurological signs

n.s.

n.s.

n.s.

n.s.

1
2

Post hoc analysis of low risk subgroup by Leveno et al.<9>
n.s. indicates no significant difference; n/a is not available and higher or better are statistically significant
differences at p<0.05.
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Intrapartum Electronic Fetal Monitoring
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Electronic fetal
monitoring (EFM) in
high-risk* pregnancies

Neonatal morbidity
and mortality rates
have not been
definitively shown to
be reduced with the
use of EFM over
intermittent
auscultation. An
increase in the rates of
cesarean section has
been associated with
EFM.

Randomized controlled
trials<2-5>
(I)

Weak evidence for
either inclusion in or
exclusion from the
periodic health
examination (C)

EFM in low-risk
pregnancies

The use of EFM as
compared with
intermittent
auscultation has not
been shown to reduce
neonatal morbidity or
mortality rates but has
been associated with
increased rates of
cesarean section and
maternal infection.

Randomized controlled
trials<6-9> (I)

Fair evidence to
exclude from routine
intrapartum care (D)

*

High-risk categories include: low gestational age, high maternal age, placenta or cord
problems, meconium in the amniotic fluid, hypertension, proteinuria, malpresentation, poor
outcome in previous pregnancies and medical complications.
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Prophylaxis for Gonococcal and
Chlamydial Ophthalmia Neonatorum
Prepared by Richard B. Goldbloom, MD, FRCPC

1

The term ophthalmia neonatorum applies in this chapter
to acute conjunctivitis in the newborn from any cause. In 1979,
the Canadian Task Force on the Periodic Health Examination
concluded that there was good evidence to support prophylaxis
with routine instillation of 1% silver nitrate solution into each eye
at birth. Several important developments have occurred over the
subsequent years: 1) Other antibiotics, notably tetracycline and
erythromycin, have been evaluated as alternative agents for the
prevention of gonococcal and chlamydial ophthalmia
neonatorum; 2) The importance of Chlamydia trachomatis as a
cause of neonatal conjunctivitis has been recognized; and 3)
Concern has been expressed regarding the transient chemical
conjunctivitis that may occur following instillation of the silver
nitrate solution and the possibility that this complication will
interfere with parent-infant attachment (“bonding”). The
evidence does not demonstrate the superiority of any one
prophylactic agent and in 1992<1> the Task Force recommended
the use of 1% silver nitrate solution, 1% tetracycline ointment or
0.5% erythromycin ointment, primarily to prevent gonococcal
ophthalmia.
Separate chapters were prepared on screening for
gonorrhea (Chapter 59) and Chlamydial infection (Chapter 60).

Burden of Suffering
In the absence of preventive measures it is estimated that
gonococcal ophthalmia neonatorum will develop in approximately 28%
of infants born to women with gonorrhea. Gonococcal conjunctivitis is
usually severe, and N. gonorrhoeae can penetrate the intact corneal
epithelium and cause microbial keratitis, ulceration and perforation.
Maternal gonococcal infection is particularly common in developing
countries, where penicillin-resistant gonococci account for up to 60%
of the strains isolated. Infection in such women is often asymptomatic.
Since 1981 the rate of reported gonorrhea in Canada (about 230 per
100,000) has been steadily decreasing: in 1989 there were 19,110 cases
(73 cases per 100,000); 8,421 of the cases involved women aged 15 to
59 years. The number of reported cases of penicillinase-producing
Neisseria gonorrhoeae (PPNG) infection increased from 591 in 1988 to
1,046 in 1989; 92% were reported in Ontario and Quebec.
1
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In 1989 the Laboratory Centre for Disease Control, Ottawa,
received reports of 55,186 cases of chlamydial infection across Canada
(excluding British Columbia and the Yukon Territory). In 1989-90
women aged 15 to 39 years accounted for 34,802 of the cases of
genital chlamydial infection (excluding British Columbia and the
Northwest Territories). Although chlamydial infection became
nationally notifiable in 1990, reporting practices may vary between
provinces and territories. More than 4 million cases of chlamydial
infection occur each year in the U.S., and 155,000 infants are born to
women with cervical infection. At a community health centre in
Montreal, 7.1% of women presenting for a routine gynecologic
examination were found to have C. trachomatis infection. Chlamydial
infection can cause pseudomembranous or membranous conjunctivitis
in the newborn that may result in conjunctival scarring and corneal
infiltrates. The recorded risk of conjunctivitis in infants born to women
with C. trachomatis infection has varied from 18% to 50%.

At a community
health centre, 7.1%
of women having
routine gynecologic
examinations
tested positive for
C. trachomatis
infection

In descending order of frequency, the infectious causes of
ophthalmia neonatorum are C. trachomatis, Staphylococcus, N.
gonorrhoeae, Streptococcus, Hemophilus and, rarely, herpes simplex
virus, molluscum contagiosum virus and papilloma virus.

Maneuver
Instillation of 1% silver nitrate solution or antibiotic ointment
(0.5% erythromycin or 1% tetracycline) into the conjunctival sac of the
newborn soon after birth.

Effectiveness of Prevention
Gonococcal Ophthalmia
The establishment of legal requirements for silver nitrate
prophylaxis was followed by a dramatic reduction in the incidence of
blindness due to gonococcal ophthalmia neonatorum.<2,3> Other
agents have been evaluated in controlled trials of varying design.
In a prospective controlled clinical trial Lund and associates<4>
compared the effectiveness of 1% silver nitrate solution and 0.5%
erythromycin ointment in the obstetric units of three hospitals in
Capetown, South Africa. In the 13 months before the trial began, when
ocular prophylaxis was not practised, the incidence of gonococcal
ophthalmia neonatorum in the study area was 273 per 100,000 live
births. Twenty-eight cases of gonococcal ophthalmia neonatorum were
diagnosed among 24,575 births during the 13-month pretrial period, as
compared with only five cases among 23,883 births during the
12 months after the prophylaxis was introduced (p<0.001). Four of the
five infected infants had inadvertently not received prophylaxis. During
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the same two periods the incidence rates of gonococcal ophthalmia
neonatorum in three midwife obstetric units that did not practise
ocular prophylaxis were unchanged (39 cases in the pretrial period vs.
38 in the trial period).
In a prospective clinical trial,<5> the efficacy of prophylaxis with
silver nitrate drops, tetracycline ointment and erythromycin ointment
were compared among 12,431 infants born during the study period.
Treatment was changed monthly. Gonococcal ophthalmia neonatorum
occurred in one infant in the silver nitrate group, three in the
tetracycline group and four in the erythromycin group; these
differences were not statistically significant. Seven mothers of these
eight infants had received no prenatal care, and five were drug abusers.
The respective risks of gonococcal ophthalmia neonatorum after
prophylactic treatment were 0.03%, 0.07% and 0.1%.

1% silver nitrate
solution, 1%
tetracycline ointment
and 0.5%
erythromycin
ointment have
comparable efficacy
in preventing
gonococcal infection
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Laga and colleagues<2> compared the efficacy of 1% silver
nitrate drops and 1% tetracycline ointment in a controlled trial
involving 2,732 newborns in Kenya. The prevalence rate of intrapartum
gonococcal infection was 6.4%; the frequency of multiresistant strains
was high. The drugs were alternated every week for 15 months and
were administered within 30 minutes after birth. To evaluate the
protective efficacy of the two regimens mother-infant transmission
rates were compared with those observed in a cohort study at the
same hospital before prophylaxis was given at birth. After the silver
nitrate and tetracycline prophylaxis the prevalence rates of gonococcal
ophthalmia neonatorum were 0.4% and 0.1% respectively (difference
not statistically significant). Attack rates in newborns exposed to N.
gonorrhoeae at birth were 7.0% among those who received the silver
nitrate and 3.0% among those who received the tetracycline (95%
confidence interval: 3.4% to 11.4%). Thus, compared with the rates
among the historical controls, the incidence of gonococcal ophthalmia
neonatorum was 83% lower among infants treated with silver nitrate
and 93% lower among those treated with tetracycline. Two factors
may have contributed to the higher attack rates in the silver nitrate
group. First, three of the five cases of infection occurred during the
first week of the study, before nurses were fully familiar with the
technique for applying the silver nitrate drops. Second, a substantial
number of patients were lost to follow-up: 31% by day 7 and 57% by
day 28.
In summary, the available evidence indicates that 1% silver
nitrate solution, 1% tetracycline ointment and 0.5% erythromycin
ointment have comparable efficacy in preventing gonococcal infection.
On the basis of cost estimates and the attack rates reported in the
Kenyan trial, tetracycline is more cost-effective than silver nitrate.
Unfortunately, the only costs considered were those of the antibiotics
used in prophylaxis and treatment. Given this limitation as well as the
differences in 1) the price and availability of antibiotics or silver nitrate

ampoules; and 2) the prevalence of gonococcal infection and PPNG
strains, these results cannot be generalized to Canada.

Chlamydial Ophthalmia Neonatorum
The evidence supporting the efficacy of any of the currently
available agents (silver nitrate, erythromycin or tetracycline) in
preventing chlamydial ophthalmia neonatorum is conflicting and
inconclusive.<2,5-7>

Chemical Conjunctivitis Due to Prophylaxis
Randomized clinical trials have shown that the use of silver
nitrate in the delivery room decreases eye openness and inhibits visual
responses within the first hour after birth. A comparison of times and
places indicated that the use of single-dose wax ampoules reduced the
accidental instillation of high concentrations of silver nitrate solution
(as a result of evaporation of water). However, in a large case series,
silver nitrate instillation (by ampoule, with or without rinsing) within
the first hour after birth caused conjunctivitis in 90% of infants
between 3 to 6 hours of age; the ocular reaction subsided within
24 hours in most cases. Topically applied antibiotics resulted in
chemical conjunctivitis in less than 10% of cases and compared with
silver nitrate have been associated with a 2.5 to 12-fold reduction in
the incidence of such ocular reactions. This finding is consistent with
the results of controlled trials, but its clinical significance has not been
determined. The possibility that chemical conjunctivitis after silver
nitrate prophylaxis might impair parent-infant bonding, by interfering
with eye contact, was one of the main reasons for introducing a topical
antibiotic ointment. This led to widespread abandonment of silver
nitrate prophylaxis in the 1980s in favour of the more expensive
antibiotic ointments.
In a randomized clinical trial Butterfield, Emde and Svejda<8>
compared the effect on bonding of silver nitrate prophylaxis given
immediately after birth and 1 hour after birth. Although mothers in
the first group noted diminished eye openness it did not alter their
baby-focused attention or prevent their pleasure and excitement in the
initial encounter. For fathers the increased eye openness associated
with delayed prophylaxis appeared to encourage more affectionate
attention. These observations suggested that there might be some
merit in delaying silver nitrate prophylaxis for a short time after birth
but did not indicate any significant effect on ultimate parent-infant
attachment.

Prenatal Maternal Screening
The availability of effective ocular prophylaxis for gonococcal
ophthalmia neonatorum does not diminish the importance of prenatal
171

For chlamydial
ophthalmia, prenatal
screening currently
appears to offer
better prospects for
prevention than
topical ocular
prophylaxis

screening for and appropriate treatment of maternal gonorrheal and
chlamydial infection (see Chapters 59 and 60). Indeed, several Western
countries depend on universal prenatal care and contact tracing rather
than on ocular prophylaxis to prevent gonorrheal ophthalmia. In the
case of chlamydial ophthalmia, prenatal screening currently appears to
offer better prospects for prevention than topical ocular prophylaxis in
the newborn.
The ideal prophylactic agent would be both nontoxic and highly
effective in preventing gonococcal, chlamydial and nongonococcal,
nonchlamydial ophthalmia neonatorum. Since gonococcal ophthalmia
poses the greatest threat to a child’s vision it is generally believed that
the principal goal of ocular prophylaxis should be the prevention of
gonococcal infection.

Recommendations of Others
The American Academy of Pediatrics and the U.S. Centers for
Disease Control (CDC) recommend administering ointment or drops
containing tetracycline or erythromycin, or 1% silver nitrate solution,
to the eyes of all infants shortly after birth. The CDC and the
American College of Obstetricians and Gynecologists recommend
obtaining endocervical cultures for N. gonorrheae in all pregnant
women during their first prenatal visit; a second culture is
recommended late in the third trimester for women at high risk of
acquiring sexually transmitted diseases.
The U.S. Preventive Services Task Force has recommended that
endocervical culture for gonorrhea be performed at the first prenatal
visit in all pregnant women in high-risk categories.<9> Further, an
ophthalmic antibiotic (erythromycin 0.5% or tetracycline 1%
ophthalmic ointment) should be applied topically to the eyes of all
newborns immediately after birth.

Conclusions and Recommendations
Prenatal screening for gonorrheal and chlamydial infections,
particularly among high-risk women, should play a major role in the
prevention of ophthalmia neonatorum.
There is good evidence to support the use of universal ocular
prophylaxis for gonococcal ophthalmia, at least in the absence of
universal prenatal screening for gonorrhea. Prophylaxis should be
administered as soon as possible (within 1 hour) after birth; 1% silver
nitrate solution, 1% tetracycline ointment and 0.5% erythromycin
ointment are approximately comparable in efficacy.
The occurrence of transient chemical conjunctivitis in some
infants after silver nitrate prophylaxis is a minor disadvantage. The risk
can be reduced to some degree through the use of single-dose
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ampoules. Alternatively, tetracycline or erythromycin ointment can be
used. Additional considerations in choosing a prophylactic agent are
individual preference, cost and the theoretic possibility that chemical
conjunctivitis due to silver nitrate prophylaxis might adversely affect
parent-infant bonding.
There is poor evidence to support the use of neonatal ocular
prophylaxis with any agent for chlamydial ophthalmia neonatorum.

Unanswered Questions (Research Agenda)
The ideal form of topical prophylaxis would be equally effective
in preventing both gonococcal and chlamydial ophthalmia, free of side
effects such as chemical conjunctivitis and no more expensive than
silver nitrate. The search for agents that fulfil these criteria is a
worthwhile objective for future research.

Evidence
The literature was identified with a MEDLINE search up to
September 1991, using the following MESH heading: ophthalmia
neonatorum.
This review was initiated in March 1990 and recommendations
were finalized by the Task Force in September 1990. A report with a
full reference list was published in November 1992 (see reference
#1 below).
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Prophylaxis for Gonococcal
and Chlamydial Ophthalmia Neonatorum
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Universal ocular
prophylaxis within 1 hr
after birth with 1%
silver nitrate solution,
1% tetracycline
ointment or 0.5%
erythromycin ointment
(single-dose ampoules
recommended for all
agents)

Gonococcal infection:
Dramatic reduction
in incidence of
gonococcal
ophthalmia and
blindness.

Comparison of times
and places<2-5> (II-3)

Good evidence to
recommend ocular
prophylaxis in
newborns (A)

Prophylactic agents
have comparable
efficacy.

Controlled trials<2,5>
(II-1)

Chlamydial infection:
Prophylactic agents
have comparable
efficacy, but evidence
for efficacy of any
agent is inconclusive.

Randomized controlled
trials<2,5,7> (I)

Immediate as opposed
to delayed silver
nitrate prophylaxis
does not significantly
affect parent-infant
bonding.

Randomized controlled
trial<8> (I)
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Screening for Phenylketonuria
1

Adapted by William Feldman, MD, FRCPC, from a report
prepared for the U.S. Preventive Services Task Force2

There is good evidence for universal newborn screening
and treatment for phenylketonuria (PKU). (A Recommendation)
Since such programs have been implemented, mental handicap
due to PKU has virtually disappeared. Screening for PKU is
recommended for all newborns prior to discharge from the
nursery. Infants who are tested before 24 hours of age should
receive a repeat screening test between 2-7 days of age. There is
insufficient evidence to recommend for or against prenatal
screening for maternal PKU. (C Recommendation)

Burden of Suffering
Phenylketonuria is an inborn error of phenylalanine metabolism
that occurs in 1 out of every 12,000 births in North America.<1> In
the absence of treatment during infancy, most persons with this
disorder develop severe, irreversible mental retardation. Many also
experience neurobehavioral symptoms such as seizures, tremors, gait
disorders, athetoid movements, and psychotic episodes with behaviors
resembling autism.<2> These clinical manifestations of PKU have rarely
developed in children born after the mid-1960s, when routine
screening was legislated and early treatment for PKU became
common. This has resulted in a cohort of healthy phenylketonuric
women have entered childbearing age. If dietary restriction of
phenylalanine is not maintained during pregnancy, these women are at
increased risk of giving birth to a child with mental retardation,
microcephaly, congenital heart disease, and low birthweight.<3> The
incidence of this maternal PKU syndrome is 1 out of every
30,000-40,000 pregnancies.<4> In the absence of dietary control in
women with PKU who become pregnant, it has been estimated that
exposure of the fetus to the teratogenic effects of maternal
hyperphenylalaninemia could result in an increase in the incidence of
PKU-related mental retardation to the level seen before PKU
screening was established.<5>
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Efficacy of Screening Tests
Blood phenylalanine determination by the Guthrie test has been
the principal screening test for PKU for three decades.<6> Although
well-designed evaluations of the sensitivity and specificity of the
Guthrie test have never been performed,<5> sensitivity estimates and
international experience with its use in millions of newborns suggests
that false negative results are rare. Most missed cases of PKU do not
appear to be due to false negative results of the screening tests, but
rather to submission of an inadequate sample, clerical error involving
the sample, infants who have failed to have a blood specimen drawn for
screening, e.g. as a result of early discharge, or failure to follow up
positive results. Fluorometric assays, that can detect differences in
blood phenylalanine levels as low as 6 µmol/L (0.1 mg/dl), are
alternative forms of testing that also offer excellent sensitivity.<5>
False positive and false negative results can occur in PKU screening. In
certain situations and population conditions, the ratio of false positives
to true positives is as high as 32 to 1.<5> Although false positives have
been viewed for many years as less important than false negative
results because they can be corrected easily by repeating the test, it
should be noted that recalling patients for a second PKU test
generates significant parental anxiety.
The sensitivity of the Guthrie test is influenced by the age of the
newborn when the sample is obtained. The current trend toward early
discharge from the nursery (resulting in PKU screening being
performed as early as 1 to 2 days of age) has raised concerns that test
results obtained during this early period may be inaccurate. This is
because the blood level of phenylalanine in affected neonates is
typically normal at birth, and with the initiation of protein feedings,
increases progressively during the first days of life. Using the
conventional cutoff of 240 µmol/L (4 mg/dL), diagnostic levels of
phenylalanine may not be present in some phenylketonuric newborns
tested in the first 24 hours of life. Prospective, longitudinal evaluations
of serum phenylalanine levels in infants known to be at risk for PKU
have demonstrated a variable rate of false negative results when
screening has occurred within the first 24 hours of life.<7,8> False
negative rates ranged from 2% to 31% for the first day of life, but
decreased to 0.6%-2% on the second day and to 0.3% on the third
day.<5,7,8> Current rates may be lower due to the participation of
many labs in a voluntary proficiency program run by the Centers for
Disease Control. Fluorometric assays, provide more precise
measurements of blood phenylanine levels than the Guthrie test and
lower false negative rates as well.<5> Two additional solutions
designed to improve sensitivity – repeat testing of all newborns after
early discharge and lowering the cutoff value to reduce the false
negative rate – have encountered criticism for several reasons. Repeat
testing would have low yield and cost effectiveness;<9,10> it has been
estimated that detecting even one case of PKU in this manner would

The current trend
toward early
discharge from the
nursery (resulting in
PKU screening being
performed as early as
1 to 2 days of age)
has raised concerns
that test results
obtained during this
early period may be
inaccurate
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require performing an additional 600,000 to perhaps 6 million
tests.<5> Lowering the cutoff value, on the other hand, improves
sensitivity at the expense of specificity, thereby increasing the ratio of
false positives to true positives.<5> As of 1990, eight of the fifty-two
screening programs in the U.S. use a cutoff level of 120 µmol/L
(2 mg/dl). The majority of labs continue to use a cutoff of 240 µmol/L
(4 mg/dl) or greater.
The development of a cloned phenylalanine hydroxylase gene
probe has made possible the prenatal diagnosis of phenylketonuria in
families with previously affected children by analyzing DNA isolated
from cultured amniotic cells or samples of chorionic villi. Through the
use of the polymerase chain reaction, thirty-one alleles of the
phenylalanine hydroxylase gene have been identified. This may
eventually permit the screening of the general population for carriers
of these alleles, thereby detecting at-risk families prior to the birth of
an affected child.
Routine screening of pregnant women for maternal PKU has
been recommended as a means of preventing fetal complications.<1,4>
This disorder is rare in the general population, however, and as a
result of screening programs, many women with PKU are aware of
their diagnosis. As the cohort of women born before implementation
of routine newborn screening move out of their childbearing years, the
yield from screening all pregnant women should be very low. In
Massachusetts, routine screening of cord blood for 10 years detected
only 22 mothers with previously undiagnosed
hyperphenylalaninemia.<1,11>

Effectiveness of Prevention and Treatment
Since dietary
phenylalanine
restriction was
introduced over 95%
of children with PKU
have developed
normal or near
normal intelligence

Before treatment with dietary phenylalanine restriction became
common in the early 1960s, severe mental retardation was a common
outcome in children with PKU. A review in 1953 reported that 85% of
patients had an intelligence quotient (IQ) less than 40, and 37% had IQ
scores below 10; less than 1% had scores above 70.<2> Since dietary
phenylalanine restriction was introduced, however, over 95% of
children with PKU have developed normal or near normal
intelligence.<12-15> A large longitudinal study has reported a mean IQ
of 100 in children followed to age twelve years<16> and other reports
show that adolescent and young adult patients are functioning well in
society.<17> Although the efficacy of dietary treatment has never
been proven in a properly designed controlled trial, the contrast
between children receiving dietary treatment and historical controls
provides compelling evidence of its effectiveness. This prompted most
Western governments to require routine neonatal screening as early as
the late 1960s.
It is essential that phenylalanine restriction be instituted in early
infancy to prevent the irreversible effects of PKU.<12,14,18>
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Traditionally, strict adherence to the diet was recommended for the
first four to eight years of life after which it was felt that liberalization
of protein intake could occur without damage to the developed central
nervous system.<12,14,18> Recent data, however, suggest that
discontinuation of the diet may result in some deterioration of
cognitive functioning, leading many to recommend continuation of the
diet through adolescence and into adulthood.<19,20,21> Even if such
precautions are taken, dietary treatment may not offer full protection
from subtle effects of PKU. Intelligence scores in treated persons with
PKU, although often in the normal range for the general population,
are somewhat lower than those of siblings and parents,<12> and mild
psychological deficits, such as perceptual motor dysfunction, and
attention and academic difficulties have been reported. For more
information on screening for abnormal mental development, see
Chapter 24.
Early detection of maternal PKU in pregnant women may also be
beneficial. The incidence of maternal PKU is increasing with the
growing number of healthy phenylketonuric females now entering
childbearing age. Maternal hyperphenylalaninemia can produce
teratogenic effects, even on normal fetuses who have not inherited
PKU. If the mother does not follow a restricted phenylalanine diet
during pregnancy, there is an overwhelming risk of birth of an
abnormal child. This risk appears to increase as the average maternal
levels of phenylalanine during pregnancy increase.<22,23> Over 90% of
these children will have mental retardation, 75% microcephaly, 40-50%
intrauterine growth retardation, and 10-25% other birth defects.<3,4>
Uncertainties exist, however, as to whether these outcomes can be
prevented by instituting treatment with dietary phenylalanine
restriction.<3,24> Although some pregnant women under treatment
have given birth to normal children, a number of investigators,<24-28>
have found that dietary intervention fails to prevent fetal damage. Many
believe dietary restrictions must be instituted prior to conception to
be effective.<1,3,26-28> There are also concerns that the low
phenylalanine diet may produce deficiencies in calories, protein, and
other nutrients needed for proper fetal growth.<4,24> A major study
examining the health effects of such diets during pregnancy is currently
under way.

Maternal
hyperphenylalaninemia
can produce
teratogenic effects,
even on normal
fetuses who have not
inherited PKU

Recommendations of Others
In 1989, the U.S. Preventive Services Task Force recommended
screening for all newborns prior to discharge from the nursery, repeat
screening for infants discharged prior to 24 hours between 7-14 days
and recommended against prenatal screening for maternal PKU.<29>
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While there are no federal guidelines for metabolic programs,
every Canadian province and U.S. state has mandated routine
screening services for all newborns. Individual states vary regarding
participation requirements with participation in three jurisdictions
(District of Columbia, Maryland, and North Carolina) being completely
voluntary. All Canadian provinces have universal screening programs.
The American Academy of Pediatrics (AAP) and the American
Academy of Family Physicians (AAFP) recommend that a capillary
blood specimen be obtained from every neonate before leaving the
nursery and as close as possible to discharge. Premature infants and
those being treated for illness should be tested on or near the seventh
day. The AAP recommends that infants who are tested before
24 hours of age receive a repeat screening test at 1 to 2 weeks of age.
The AAP also recommends that if appropriate screening results cannot
be documented for a patient transferring into a practice, the physician
should obtain a specimen for screening, even if the patient is beyond
the neonatal period. Routine prenatal screening for maternal PKU has
been advocated by some authors, but most groups, including the AAP
and the American College of Obstetricians and Gynecologists, have
not recommended this approach due to concerns about
cost-effectiveness.<4,10>

Conclusions and Recommendations
A capillary blood test for phenylalanine level is recommended for
all newborns before discharge from the nursery (A Recommendation).
Infants who were tested in the first 24 hours of age should receive a
repeat screening test at 2 – 7 days of age. We recommend earlier rescreening than the U.S. Task Force because it is felt that the earlier a
diagnosis is established and therapy is begun, the better the outcome.
Premature infants and those with illnesses should be tested at or near
7 days of age. All parents should be adequately informed regarding the
indications for testing and the interpretation of PKU test results,
including the probability of false positives and false negatives. There is
no evidence to recommend for or against routine prenatal screening
for maternal PKU (C Recommendation). We differ from the U.S. Task
Force which recommends against routine prenatal screening because
there is no clear evidence either in favour of or against such a policy.

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.
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If chemical tests such as the fluorometric test are found to have
better measurement and predictive properties than the Guthrie
test when done within the first 24 hours of life, can follow-up
testing be safely eliminated in infants discharged within that time
period?

2.

Controlled clinical trials of varying protein, mineral and vitamin
diets given before conception or early in pregnancy to women
with PKU are required to answer questions regarding routine
prenatal or preconception screening of females of child bearing
age.

Evidence
The literature was identified with a MEDLINE search using the
MESH headings phenylketonuria, culminating in January 1993. This
review was initiated in August 1993 and the recommendations of the
Canadian Task Force were finalized in October, 1993.
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Screening for Phenylketonuria
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Newborn screening by
automated blood
phenylalanine prior to
discharge from the
nursery. Infants tested
before 24 hours of age
should receive a
repeat screening test
between 2-7 days of
age

Guthrie test has high
sensitivity and an
acceptable false-positive
rate; fluorometric assays
have a higher sensitivity.

Case series<5,6> (III)

There is good
evidence for newborn
screening for PKU (A)

False negative rates
from 2-31% have been
reported for testing
within the first 24 hours
after birth.

Case series<5,7,8>
(III)

Burden of suffering is
great and dietary
treatment with low
phenylalanine diet has
had a dramatic effect on
morbidity (pre-treatment
era mean intelligence
quotient (IQ) of ≤40 to a
post-treatment era mean
IQ of ≥100).

Dramatic differences
between times and
places<6,12-18> (I);
case series<2> (III)

The incidence of
undiagnosed maternal
PKU is low.

Case series
<1,11> (III);

In women with
undiagnosed mild PKU,
fetus may be damaged
by excess dietary
phenylalanine.

Expert opinion
<4,10> (III)

Screening pregnant
women by automated
blood phenylalanine
for phenylketonuria
(PKU) to prevent
intrauterine damage to
the fetus

No universal maternal
PKU screening program
has been implemented
or evaluated.

188

Some investigators have
not found maternal diet
beneficial
Low protein diet
required may have
negative effects on
fetus.

Cohort<22> (II-2);
case series
<4,24-28> (III)

Diet may need to be
started prior to
conception.

Expert opinion
<1,3,22,23,26-28> (III)

There is no evidence
to recommend for or
against screening
pregnant women for
undiagnosed PKU (C)
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Screening for Congenital Hypothyroidism
1

Prepared by Marie-Dominique Beaulieu, MD, MSc, FCFP

The Canadian Task Force on the Periodic Health
Examination concludes that there is good evidence to
recommend screening for congenital hypothyroidism in newborns
between 2 and 6 days of life. The maneuver consists of the
measurement of thyroid-stimulating hormone (TSH) levels in a
dried capillary blood sample, usually taken from the newborn’s
heel. Thyroxine (T4) level is measured if necessary. This
recommendation is unchanged from that made by the Task Force
in 1990,<1> except that, reflecting current thinking regarding test
characteristics, TSH is now considered the primary screening test
followed by T4, if necessary (previous recommendation
T4 followed by TSH).

Burden of Suffering
Congenital
hypothyroidism
occurs in 1 per
4,000 live births.
Intellectual deficits
develop in 65% of the
cases without early
treatment

The incidence of congenital hypothyroidism ranges between
1 per 4,000 to 1 per 3,500 live births<2> and can be as high as 1 per
141 live births among infants with Down syndrome.<3> Before
screening was available, the age at diagnosis ranged from 1 week to
5 years or more. The intelligence quotient (IQ) of 65% of patients with
congenital hypothyroidism was below 85 (borderline intellectual
functioning or lower), and in 19% it was below 15 (profound mental
retardation).<4> It is estimated that about 30% of infants with delayed
diagnosis would qualify for institutional care. Children whose mothers
ingested iodides, propylthiouracil or radioactive iodine or had
circulating antithyroid antibodies are at high risk for congenital
hypothyroidism.

Maneuver
All industrialized countries now have well organized screening
programs for congenital hypothyroidism. Most screening programs in
Canada and in Europe use a two-step laboratory approach where TSH
is measured first and T4 in borderline cases. However, many programs
in the United States measure T4 first. The recall rate for T4 averages
1.1% with a positive predictive value of 2.4%.
Blood samples from the heel are collected on filter paper, ideally
3 to 6 days after birth, and tested for TSH concentration. TSH levels
after the first 24 hours of life can be as high as 20 mIU/ml, thus
increasing the number of false positive results. For this reason,

1
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newborns leaving the hospital in their first 24 hours of life are usually
not tested.
The cut-off point for hypothyroidism is defined according to the
daily standard deviation of test results rather than by a predetermined
concentration. Since the laboratory method and the size of the blood
spot influence the TSH and T4 levels each program must define its
own standards and reference values. If the TSH level falls within
normal limits the T4 concentration is measured with another blood
spot on the filter paper. The recall rate with TSH testing averages
0.05%. At this rate, two infants are recalled for testing for every case
detected. The sensitivity of the combined maneuver is about 95%.
Cases of primary, congenital hypothyroidism or about 5% of all
cases of congenital hypothyroidism cannot be identified with the TSH
screening approach.<5>

Effectiveness of Screening and Treatment
The first evidence of the benefits of screening for congenital
hypothyroidism in Canada came with publication of the one-year
follow-up data from the Quebec Screening Program.<6>
The mean IQ of affected infants less than 12 months of age was
greater than 100, and did not differ from that of control subjects. Both
the Quebec screening program and the New England Congenital
Hypothyroidism Collaborative have published five-year follow-up data
on children screened at birth.<7,8> The children who had been
treated for congenital hypothyroidism were comparable to matched
controls on all developmental scales. In the Quebec program, the IQ
of the children treated for congenital hypothyroidism was within
normal limits for children of their age, though the average IQ was
statistically lower than that of the control group (105 vs. 110).<7>
Follow-up data up to 12 years after screening have recently been
published.<9> The IQ and developmental scores of the hypothyroid
children were still within normal limits. The degree of fetal
hypothyroidism at birth influenced the final outcome.
The fact that most hypothyroid infants identified at birth by
screening have intellectual and psychomotor development in the
normal range, constitutes a dramatic improvement over the outcomes
in children previously diagnosed later in life.

Recommendations of Others
Few Canadian organisations have issued recommendations on
screening for thyroid diseases. The U.S. Preventive Services Task Force
has recommended universal screening for congenital
hypothyroidism.<10>

Screening and early
treatment
dramatically decrease
the morbidity
associated with
congenital
hypothyroidism
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Conclusions and Recommendations
The dramatic change in the natural history of congenital
hypothyroidism since the advent of screening warrants a grade A
Recommendation, even in the absence of a randomized controlled
trial. Thus, there is good evidence to recommend routine testing of all
neonates.

Newborns born at
home or discharged
within the first
24 hours of life must
be tested within the
first 7 days of life

Screening for congenital hypothyroidism is generally carried out
by hospitals and is therefore outside the control of most individual
physicians. Nonetheless, primary care physicians should make sure that
all infants who are born at home or discharged from hospital within
24 hours after birth are tested for hypothyroidism within 7 days after
birth. It is better to obtain a specimen within 24 hours than no
specimen at all.

Evidence
Since the last review of the Task Force on thyroid diseases was
published in 1990, a MEDLINE search between 1989 and 1993 was
conducted. The search was done using congenital hypothyroidism with
screening and prevention and control. Only original articles were
considered. The search yielded few new articles. Priority was given to
the highest levels of evidence according to the Task Force
methodology. This review was initiated in February 1993 updating a
report published in 1990.<1> Recommendations were finalized by the
Task Force in January 1994.
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Screening for Congenital Hypothyroidism
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Measurement of
thyroid-stimulating
hormone (TSH) level
in dried capillary blood
sample in first week of
life; measurement of
thyroxine (T4) level if
necessary

Routine screening
programs are effective
in detecting preclinical
hypothyroidism; early
treatment radically
modifies the mental
development of
affected infants.

Dramatic outcome
improvements in
prospective cohort
studies<2-9> (II-2)

Good evidence to
ensure routine TSH
testing among all*
neonates (A)

*

Infants delivered at home or leaving the nursery within 48 hours may escape screening and
must be reached otherwise.
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Screening for Cystic Fibrosis
Prepared by William Feldman, MD, FRCPC

1

The genetic mutation (∆F508) will identify about 50% of
people homozygous for cystic fibrosis (CF) and about 70% of
carriers; approximately 225 other mutations have been found,
but to date a simple, inexpensive way of identifying all the
mutations in a heterogeneous population has not been readily
available. The sweat test is difficult to do before 4-8 weeks of
age, and the positive predictive validity of the immunoreactive
trypsin test is very low. The meconium albumin test has very low
sensitivity. In addition, there is good evidence that early diagnosis
is not associated with clinically improved outcomes measured
between 1 and 4 years of age. Thus, screening for CF is not
recommended except for siblings of children with CF.

Burden of Suffering
In a recent Canadian study the incidence of CF was reported to
be 1 in 2,927 live births; there may have been a decrease due to earlier
diagnosis and genetic counselling. The disease is transmitted in an
autosomal recessive manner, and it is estimated that about 5% of the
general population carry the gene.
The triad of chronic obstructive pulmonary disease, pancreatic
exocrine deficiency and abnormally high sweat electrolyte
concentrations is present in most patients. Many of the clinical and
pathological findings are thought to be attributable to a generalized
defect in mucus secretion due to an abnormality in the chloride
channel. The genetic defect is believed to produce an abnormal protein
as a component of the chloride channel gate at the cell surface.
In 1985 the median age at the time of death from CF was
24 years. Pulmonary complications usually dominate the course of the
disease, although clinical manifestations may not appear until weeks,
months or years of age. Bronchiectasis is present in most patients by
the end of the second year of life. Lung infections due to Staphylococcus
aureus and Pseudomonas aeruginosa are extremely common and cause
additional lung damage. In patients with advanced lung disease frequent
complications include pneumothorax, hemoptysis and cor pulmonale.
Chronic nasal congestion due to hyperactive mucus-secreting glands,
nasal polyps and sinus disease are common.
Gastrointestinal manifestations result from loss of pancreatic
enzyme activity and consequent intestinal malabsorption, primarily of
1
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fats and proteins. Significant loss of exocrine pancreatic activity is seen
in about 80% of patients. Malabsorption with consequent malnutrition
can lead to poor weight gain, lack of subcutaneous fat and muscle
tissue, and delayed puberty. Other complications include late intestinal
obstruction, gastroesophageal reflux, vitamin and mineral deficiencies,
hypoproteinemia and edema, salt loss, biliary cirrhosis, portal
hypertension, male infertility and reduced female fertility. The
psychologic impact on the child and the family can be significant,
especially in severe cases that progress rapidly in spite of treatment.
Social class appears to be an important factor in the longevity of
children with CF: the higher the social class, the later the age at death.
It is possible that families of higher social class are better able to cope
with the many stresses and activities necessary in complying with a
difficult treatment regimen.
The financial burden is considerable. Each year nearly 40% of
patients with CF are hospitalized for at least 1 week. These episodes
and the cost of outpatient medical care have an effect on the health
care delivery system that is out of proportion to the number of
patients with CF.

Maneuver
The gold standard against which CF screening tests are
measured is the sweat chloride test. There would be no need for
other screening tests if sufficient sweat could be obtained from
newborns, but even after stimulating localized sweating by
administering pilocarpine into the skin it is often impossible to collect
sufficient sweat for accurate analysis. The sweat test is also
time-consuming and expensive for routine mass screening.
As a result, newborn screening programs have relied on other
tests. The “BM meconium test” identifies infants with high albumin
content in their stool resulting from pancreatic insufficiency but it has
very low sensitivity.<1>
An advantage to any newborn screening test would be to
combine it with tests for phenylketonuria and congenital
hypothyroidism already widely done by means of a dried blood spot on
filter paper. The immunoreactive trypsin (IRT) test can be performed
in this manner and thus would be relatively inexpensive as part of a
mass screening program. Unfortunately, the positive predictive value of
the test is only 1-7%.<2,3> A false positive rate of 93-99% could and
likely does generate considerable anxiety, which may be
long-lasting.<2>
In an attempt to diagnose CF prenatally, amniotic fluid alkaline
phosphatase isoenzymes have been studied; they were abnormal in
9 of 10 proven cases of CF, but the predictive value of a positive test
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result was only 50%.<4> If termination of pregnancy is one possible
outcome, the positive predictive value should be much higher.
Because of the problems with the measurement properties of
CF screening tests the recent identification of the genetic mutation
responsible for about 70% of CF carriers (∆F508) has generated
considerable excitement. Using the polymerase chain reaction,
mutations in the CF gene can be detected in minute quantities of
blood. Automation will make neonatal or heterozygote screening
possible using the dried blood spot on filter paper already used for
other screening programs.

The identification of
many individually rare
cystic fibrosis
mutations has
dampened
enthusiasm for DNA
analysis

Initially the discoverers of the CF gene were quite optimistic that
the mutation(s) responsible for the other 30% of CF carriers would
soon be found. However, the identification of many individually rare
mutations rather than a small number of common mutations has
dampened enthusiasm somewhat and will make carrier testing more
difficult.<5>
In spite of this unexpected problem and the lower frequency of
∆F508 in some ethnic populations (30% to 50%) there is still great
potential in the area of screening. Screening the relatives of individuals
with CF has excellent sensitivity, since the specific mutation involved
can be identified.<6> However, this screening approach has not been
evaluated.

Effectiveness of Screening and Treatment
Several cohort studies of screened and unscreened subjects have
suggested that people identified with CF in the presymptomatic phase
do better than those in whom a diagnosis is made because of
symptoms. In one study<7> done in the Netherlands, 88% of screened
children but only 60% of unscreened children were still alive at age
11 years (p=0.045). The screening method used was determination of
the albumin content of meconium. The number of false-negative test
results was large. Although screening was done between 1973 and
1979, only patients surviving until 1980 were included in the follow-up.
Before 1980, 4 of 22 screened and 5 of 24 unscreened children had
died.
In an earlier study by the same group, screened children were
found to have better clinical scores at age 8 years than did unscreened
children with CF, but the differences in chest radiographs, heights and
weights were not statistically significant.<8> The only selection factor
for screening was the willingness of the hospital, maternity ward or
regional maternity service to cooperate in the screening and follow-up
program. Thus volunteer bias makes interpretation of the results
difficult.
An Australian study compared hospital admissions of 40 children
identified at birth by screening with the IRT test and 56 children born
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in the 3 years before screening began.<9> Unscreened patients
without meconium ileus had spent a mean of 27 days in hospital
because of CF-related illness in the first 2 years of life, whereas
screened patients had spent a mean of 4 days. The authors noted that
the control and screened groups may not have been comparable, that
there may have been changes in hospital admission policies during the
study and that there may have been significant changes in outpatient
therapy.
In another Australian study, involving 23 unscreened children
born between 1980 and 1983 and 28 children born between 1983 and
1985 and screened at birth with the IRT test, the screened children
were found to have had fewer chest infections and to have gained
more weight during the first 2 years of life.<10> The difference in
mean weight between the screened and unscreened groups was
significantly different at 6 months (7.0 vs. 6.3 kg, p=0.001) but not at
12 and 24 months. Hospital admissions were not significantly more
frequent in the unscreened group. The authors acknowledged that the
two groups may not have been comparable: the screened group may
have included mildly affected children who might have done well even
without therapy, and the unscreened group may have included only
those with disease severe enough to have been diagnosed in the first
2 years of life.
Finally, authors of a recent controlled newborn screening study
using the IRT reported no differences between 1- to 4-year-old
children identified either at birth, or later, when symptoms developed,
with regard to height and weight, chest radiographs, CF-specific
quality-of-life scores, and hematologic and biochemical laboratory
tests.<11>
The treatment of CF is complex, costly and time-consuming.
Most children with CF in the developed world are followed in CF
clinics which are typically multidisciplinary, involving physicians, nurses,
social workers, nutritionists and physiotherapists. There have been no
randomized controlled trials comparing outcomes of children with CF
treated in multidisciplinary clinics and those treated by physicians
alone.

1- to 4-year-old
children had similar
therapeutic outcomes
whether identified by
newborn screening or
later, when symptoms
developed

Treatment is directed at improving nutrition through the use of
replacement pancreatic enzymes and vitamins, as well as a high-energy,
high-protein and liberal-fat diet. For those not responding to this
approach, enteral supplementation by nightly nasogastric, gastrostomy
or jejunostomy infusion of high-energy diets has been used. Pulmonary
treatment includes antibiotic therapy, either maintained continuously
or reserved for exacerbations, and chest physiotherapy consisting of
postural drainage, percussion, vibration and assisted coughing.
Which components of this complex regimen are responsible for
the striking increase in longevity over the last 30 years is unknown, but
it is likely that improved antibiotic and nutritional therapy is mainly
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responsible. It is very unlikely that the increase in survival is due to the
identification in recent years of mild cases that would not have been
identified previously. Again, it is still not clear that initiation of this
regimen in the presymptomatic phase is beneficial.
On the other hand, there have been a number of randomized
controlled trials involving individual components of treatment,
principally antibiotic and nutritional therapy, showing progressive
improvement in outcome.<12-17> One study showed that for mild to
moderate episodes antibiotic therapy added nothing to the benefits
derived from nutritional support and bronchodilator and oxygen
therapy as needed.<18> The sample was too small to detect any
difference of less than 30% between the groups (for α=0.05 and
ß=0.2). A recent review of therapy with inhaled antibiotics concluded
that, until additional well-controlled trials are completed, routine
aerosol administration of antibiotics to patients with CF is not
warranted because of cost, potential side effects and the propensity
for organisms to become resistant to antibiotics.<19>
With regard to treatment of the nutritional deficiency secondary
to pancreatic insufficiency, randomized controlled trials comparing
different forms of pancreatic enzyme replacements have shown
significant decreases in symptoms and improvements in fat absorption
and weight with newer enzyme formulations.<15,16> Supplementary
enteral feeding has also been shown to increase weight among those
who were malnourished at the beginning of therapy.<17> The
long-term clinical benefit of physiotherapy for CF is not conclusively
established.<20,21>

Exciting research
involving gene
transfer into
respiratory cells
employing a
recombinant
adenovirus vector
requires further
evaluation

Recently a small randomized double-blind study of an inhaled
sodium-channel blocker, amiloride, showed less deterioration of
pulmonary function and less sputum viscosity among treated
patients.<22> Exciting research involving gene transfer into respiratory
cells employing a recombinant adenovirus vector requires further
evaluation.<23>

Recommendations of Others
The American Society of Human Genetics reached consensus
that carrier testing should be offered to couples in which either
partner has a close relative with CF. At the time (Nov. 13, 1989) it
was felt to be premature to undertake population screening or carrier
testing of pregnant women. Such screening would miss about 30% of
carriers. The statement did not address the issue of newborn
screening.
The participants of the National Institutes of Health Workshop on
Population Screening for the Cystic Fibrosis Gene<5> concluded that,
unlike carrier testing through DNA analysis in the general population,
carrier testing in families in which the disease has occurred is nearly
100% informative. Carrier testing should therefore be offered to all
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individuals and couples with a family history of CF. This statement also
did not address the issue of newborn screening.
The Research Advisory and Medical Advisory Committee of the
Cystic Fibrosis Research Trust in Britain has invited pilot projects on
CF heterozygote screening based in general practitioners’ offices as
well as in hospital clinics. Hospital clinics have already been used to
screen for neural tube defects and the expected detection rate for CF
is comparable at approximately at 70%.
A recent statement of the U.S. Office of Technology Assessment
does not offer a judgement on the appropriateness of routine CF
carrier screening.<24>

Conclusions and Recommendations
There is fair evidence not to perform universal newborn
screening for CF by DNA analysis or other tests, based on the poor
positive predictive value of the sweat, IRT and “BM meconium” tests
and the fact that the recently discovered genetic mutation (∆F508)
characterizes only about 50% of people homozygous for CF and about
70% of carriers (D recommendation).
Similarly, there is fair evidence not to screen the general
population for heterozygote status (D recommendation). Siblings of
children with CF should have a sweat test after 4 to 6 weeks of age
(B recommendation). First-degree relatives of children with CF should
be screened by DNA analysis for carrier status (B recommendation).

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

Continuation of studies of DNA analysis for those mutations
responsible for the 30% of carriers who lack the recently
discovered mutation.

2.

Continuation of studies designed to make screening for CF less
costly, such as the use of dried blood spot specimens and
polymerase chain reactions.

3.

Randomized controlled trials of neonatal screening to see if
earlier diagnosis makes a difference, once the technology for
mass screening is available and the measurement properties of
the DNA analysis are acceptable.

4.

Cost-benefit and psychosocial studies of neonatal and general
population screening.

5.

Gene transfer studies to determine clinical effectiveness.
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Evidence
A MEDLINE search to November 1993 using the MESH
headings: cystic fibrosis, screening, and human, was undertaken. The
review was initiated in September 1993 and the recommendation
finalized by the Task Force in January 1994. A report with a full
reference list was published in 1991.<25>
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Screening for Cystic Fibrosis
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Sweat test,
immunoreactive
trypsin and "BM
meconium" tests

Positive results in
newborns have poor
predictive value.

Cohort studies
<1-4> (II-2)

Fair evidence not to
perform universal
newborn screening (D)

The benefits of
treatment before 4 to
6 weeks of age have
not been established.

Randomized controlled
trial<11> (I);
cohort studies <7-10>
(II-2)

Sweat test at 4 to 6
weeks of age

Early diagnosis of
cystic fibrosis (CF)
may benefit treatment
outcome.

Cohort studies <7-10>
(II-2)

Fair evidence to test
siblings of children
with CF for the
diagnosis of CF (B)

DNA analysis in
newborns for casefinding or
subsequently to
determine carrier
status

∆F508 characterizes
only about 50% of
homozygotes and
about 70% of carriers,
and the benefits of
treatment before 4 to
6 weeks of age have
not been established.

Cohort studies
<6> (II-2)

Fair evidence not to
perform universal
screening (D)

DNA analysis
matching mutation
with that in child who
has CF

Test characteristics are
superior (sensitivity
may approach 100%)
in the high-risk
population since the
mutation is known.

Expert opinion<6>
(III)

Fair evidence to screen
siblings of children
with CF for carrier
status (B)
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Screening for Hemoglobinopathies in
Canada
1

Adapted by Richard B. Goldbloom, OC, MD, FRCPC from
materials prepared for the U.S. Preventive Services Task Force2

In its 1979 report, the Canadian Task Force on the Periodic
Health Examination reviewed the available evidence and
concluded that there was no scientific evidence to support
screening for thalassemia in the general population, but that
there was fair evidence to support screening of people of Asian,
African, and Mediterranean ancestry.<1> This chapter updates
the earlier report in the light of further publications and
technological advances and extends its scope to consider
screening for other hemoglobinopathies, including sickle cell
disease.
Based on this updated review the Task Force concludes that
1) there is fair evidence to support selective prenatal screening of
pregnant women from high risk groups (African, Mediterranean,
Middle Eastern, East Indian, Hispanic and Southeast Asian
ancestry) (B Recommendation); 2) there is fair evidence to offer
DNA analysis of amniotic fluid or chorionic villus samples
when both parents have established positive carrier status
(B Recommendation); 3) there is good evidence to recommend
screening to identify high-risk neonates (A Recommendation).
Whether such screening should be applied universally or targeted
to identified high risk groups should depend on the demographics
of the population being screened; 4) there is insufficient evidence
to recommend for or against screening and counselling
non-pregnant adolescents and adults for carrier status
(C Recommendation). All screening efforts must be accompanied
by comprehensive counselling and treatment services.

Burden of Suffering
The Thalassemias
The thalassemias are hereditary conditions due to mutations
causing decreased or absent production of the α-globin or β-globin
chains of hemoglobin. β-thalassemia major occurs in individuals
1
2
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homozygous for a genetic defect in β-globin synthesis. Infants with
β-thalassemia are usually born healthy and may remain so for as long as
2-3 years. They then develop severe anemia, requiring regular
transfusions and later, iron chelation therapy. Affected individuals
usually die in the third decade of life. The cost of treatment is very
high, estimated at $30,000 per year, over 30-35 years or almost
$1 million per patient. Parents of affected children experience
considerable stress as a result of this chronic health problem and its
treatment. Individuals who are heterozygous for either type of
thalassemia may experience mild, hypochromic anemia but are
otherwise healthy and asymptomatic.
The β-thalassemias occur among individuals of East Indian,
Mediterranean, African, Middle Eastern, Southeast Asian or Hispanic
origin, and the proportion of such individuals in the Canadian
population is increasing. For example, among Ontario’s population of
approximately 10 million, about 20% are of African, Southeast Asian,
Mediterranean or Middle Eastern ancestry – all groups in which
the incidence of hemoglobinopathies is relatively high. Over
130 β-thalassemia mutations have been described.
α-thalassemias result from deletions in 1 or more of the 4 genes
responsible for α-globin synthesis. They are common in persons of
Southeast Asian descent, but also occur in persons of African and
Mediterranean origin. Fetuses with a 4-gene deletion develop hydrops
fetalis secondary to severe anemia and die before or soon after birth.
Mothers of these infants are at risk for toxemia during
pregnancy, for operative delivery, and for post-partum hemorrhage.
The three-gene deletion is referred to as Hemoglobin H disease and
affects about 1% of Southeast Asians. Persons with Hemoglobin H
disease experience chronic hemolytic anemia that is exacerbated by
exposure to oxidants and may require transfusion. Persons with a twogene deletion have microcytic red blood cells and occasionally mild
anemia. The one-gene deletion is a “silent” carrier state. These latter
two conditions are often called α-thalassemia trait. The exact
prevalence of α-thalassemia is uncertain, but is estimated to be 5-30%
among African-Americans, and 15-30% among Southeast Asians.
Hemoglobin E trait is the third most common hemoglobin
disorder in the world and the most frequent in Southeast Asia, where
its prevalence is estimated to be 30%. Although Hemoglobin E trait is
associated with no morbidity, the offspring of individuals who carry
this hemoglobin variant may exhibit thalassemia major (hemoglobin
E/β-thalassemia) if the other parent has β-thalassemia trait and
contributes that gene. This combination is the most common cause of
transfusion-dependent thalassemia in areas of Southeast Asia.
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Sickle Cell Disease
The Sickle Cell Association of Ontario estimates the black
population of Canada at about 700,000, and growing. The carrier
frequency of the sickle gene is cited at 1 in 10 in the U.S. The carrier
rate may be higher in Canada, where the black population is composed
largely of individuals of Caribbean (carrier rate 10-14%) and African
origin (carrier rate 20-25% in West Africa). Based on various
assumptions, it has been estimated that as many as 67 black infants
affected with sickle cell disease may be born annually in Canada. This
figure does not take into account other population groups, e.g. East
Indian, Middle Eastern and Mediterranean in which the sickle gene is
also represented with considerable frequency. In the United States,
1 of every 150 African-American families is at risk of giving birth to a
child with sickle cell disease (about 3,000 pregnancies per year).

Mortality in sickle cell
disease peaks at
1-3 years of age,
chiefly due to
Streptococcus
pneumoniae

Mortality in patients with sickle cell disease peaks between 1 and
3 years of age, chiefly due to sepsis caused by Streptococcus
pneumoniae, estimated to occur in a frequency of 8 episodes per
100 person-years of observation in affected children under 3 years of
age.
After infancy, patients with sickle cell disease are usually anemic
and may experience painful crises and other complications, including
acute chest syndrome, strokes, splenic and renal dysfunction, bone and
joint symptoms, priapism, ischemic ulcers, cholecystitis and hepatic
dysfunction associated with cholelithiasis.
Less severe but similar symptoms may be experienced by
persons heterozygous for hemoglobin-S and hemoglobin-C (Hb SC)
and those heterozygous for hemoglobin-S and β-thalassemia
(HbS/β-thal). It has recently been reported that individuals with sickle
cell trait have increased susceptibility to death from exertional heat
illness during military training. Otherwise, morbidity for such
individuals has been considered to be negligible.

Maneuver
Determination of the mean corpuscular volume (MCV) as part
of a complete blood count (CBC) provides a primary indicator for the
presence of α- or β-thalassemia trait (carrier state).<2> Carriers of
either trait have microcytosis (MCV <80 fL) and hypochromia. Carriers
of β-thalassemia usually have an elevated concentration of HbA2
(>3.5%), with or without an elevated concentration of HbF (>1.5%), as
determined by hemoglobin electrophoresis. By contrast, α-thalassemia
carriers have normal hemoglobin electrophoresis.
Blood for screening for carrier states is collected in heparinized
tubes. For newborn screening, capillary blood is collected on filter
paper (Guthrie paper blotter). Cellulose acetate electrophoresis, or
thin layer isoelectric focusing are the preferred screening tests for
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hemoglobin disorders. Cellulose acetate electrophoresis is not specific
for HbS if used alone. Citrate agar electrophoresis is used by many
laboratories to confirm the presence of abnormal hemoglobins
detected by another technique. High-performance liquid
chromatography (HPLC) is a newer technique that offers higher
resolution than 2-tier electrophoresis.
In over two million automated HPLC screening tests carried out
in California between 1990 and 1993, only 1 false positive and 1 false
negative test have been recorded (unpublished report). Newer
techniques, employing monoclonal antibodies and recombinant DNA
technology may be used more widely in the future.
Electrophoresis is highly specific in the detection of certain
hemoglobin disorders, such as sickle cell disease. In one study, all
138 children with hemoglobin S identified in screening 2,976 Africanamerican newborns were found to have a sickling disorder when
retested at age 3-5 years.<3> Another study of 131 infants detected by
screening found only nine instances in which the sickling disorder
required reclassification and no instance in which a child originally
diagnosed as having sickle cell disease was found to have sickle cell
trait.<4> Ten years’ experience with universal screening of Colorado
newborns (528,711) using filter paper specimens and two-tier
hemoglobin electrophoresis was recently reported.<5> Fifty infants
with sickle cell diseases (HbSS, HbSC, HbS/α-thal) and 27 infants with
other hemoglobin disorders were identified. Initial screening failed to
identify 4 infants with sickle cell disease, but three of these were
diagnosed on routine follow-up testing of infants suspected of having
sickle cell trait. There were 32 false positive results, 27 of whom were
confirmed to have a hemoglobinopathy trait on follow-up testing. The
remaining 5 had normal hemoglobin.<5>

Electrophoresis is
highly specific in the
detection of certain
hemoglobin
disorders, such as
sickle cell disease

The yield in screening pregnant women for hemoglobin
disorders depends on the risk profile of the population being tested. In
one study, electrophoresis in combination with a complete blood
count was performed on 298 African-American and Southeast Asian
prenatal patients. Ninety-four women (31.5%) had a hemoglobin
disorder (including sickle cell disease, sickle cell trait, hemoglobin E,
α-thalassemia trait, β-thalassemia trait, hemoglobin H, and hemoglobin
C).<6> In a larger study in a different community, similar tests were
performed on 6,641 prenatal patients selected without regard to race
or ethnic origin.<7> One hundred eighty-five women (3%) had sickle
cell trait, 68 (1%) had hemoglobin C, 30 (0.5%) had β-thalassemia trait,
and 17 (0.3%) had other disorders (hemoglobin E, α-thalassemia trait,
hemoglobin H, hemoglobin E/β-thalassemia disease). These results
were obtained by combining electrophoresis with red cell indices.
When low mean corpuscular volume (MCV) has been used as the only
screening test to detect thalassemia, the yield has been 0.3-0.5%.
Prenatal diagnosis of sickle cell disease and other
hemoglobinopathies in the fetus has been aided by advances in
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techniques of obtaining and analyzing specimens. Early tests involved
the analysis of fetal blood obtained by fetoscopy or placental
aspiration.<8> Recent genetic advances, however, have provided a
safer<9> and more practical method in which amniocytes are obtained
by amniocentesis and chromosomal mutations are identified directly
through recombinant DNA technology. These techniques are highly
accurate in detecting sickle cell disease and certain forms of
thalassemia.<8-12> Their principal disadvantage, however, is that
amniocentesis cannot be performed safely until about 16 weeks’
gestation, thus delaying diagnosis and potential intervention until late in
the second trimester. Chorionic villus sampling (CVS) is a means of
obtaining tissue for DNA analysis as early as 8-10 weeks of gestation
and is an established technique for prenatal diagnosis.<13,14> Several
centers now offer the option of “early amniocentesis” (done several
weeks earlier than conventional amniocentesis) as an alternative to
CVS. Amniocentesis or CVS are part of the screening protocols for
Down Syndrome (Chapter 8) and neural tube defects (Chapter 8).

Effectiveness of Early Detection and
Treatment
Newborns with sickle
cell disease benefit
from early detection
through early
institution of penicillin
prophylaxis to
prevent
pneumococcal sepsis
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Screening for hemoglobin disorders is usually considered for two
target populations: neonates, and adults of reproductive age.
Newborns with sickle cell disease benefit from early detection through
early institution of penicillin prophylaxis to prevent pneumococcal
sepsis. A multi-center, randomized, double-blind, placebo-controlled
trial demonstrated that the administration of prophylactic oral
penicillin to infants and young children with sickle cell disease reduced
the incidence of pneumococcal septicemia by 84%.<15> Other
benefits of identifying newborns with sickle cell disease include prompt
clinical intervention for infection or splenic sequestration crises and
education of caretakers about the signs and symptoms of illness in
these children. A seven-year longitudinal study reported lower
mortality in children with sickle cell disease identified in the newborn
period than in children diagnosed after 3 months of age (2% vs. 8%),
but the investigators did not account for confounding variables in the
control group.<16> A briefer longitudinal study (8-20 months)
reported no deaths in 131 newborns detected through screening.<4>
In the experience described above, 47 of the 50 newborns with sickle
cell disease identified through screening remained in the study area
beyond 6 months of age. None of the 47 died during the period of
observation.<5> In addition to the health benefits to affected infants,
neonatal screening carries the added benefit of identifying at-risk
couples, thereby providing the opportunity for genetic counselling
regarding options for future pregnancies. Screening of older children
and adolescents is designed to detect carriers with sickle cell trait,
β-thalassemia trait, and other hemoglobin disorders that often escape

detection during the first years of life. Although heterozygotes rarely
suffer clinically significant effects, their carrier status has direct
implications for their offspring. Identification of carriers before
childbearing permits genetic counselling about partner selection and
the availability of diagnostic tests in the event of pregnancy. There is
some evidence that individuals who receive certain forms of
counselling retain this information and may encourage other
individuals, such as their partners, to be tested.<7,17-19> A
prospective study of 142 persons screened for β-thalassemia trait
found that 62 (43%) encouraged other persons to be screened.<17>
Compared with controls, those who had received counselling
demonstrated significantly better understanding of thalassemia when
tested immediately after the session. There is no direct evidence,
however, that individual genetic counselling by itself significantly alters
reproductive behavior or the incidence of births of infants with
hemoglobin disorders.<20>
Detection of carrier status during pregnancy can provide
prospective parents with the option of testing the fetus for a
hemoglobinopathy. If the test is positive, they have the time to discuss
continuation of the pregnancy and to plan optimal care for their
newborn. Parents appear to act on this genetic information. About
70% of pregnant women who were identified as β-thalassemia carriers
and received counselling referred their partners for testing. Among
couples at risk for sickle cell disease, about 60% consent to
amniocentesis.<7> If sickle cell disease is diagnosed in the fetus, about
50% of parents elect therapeutic abortion.<11,21> In a recent study, in
Rochester, N.Y., 18,907 samples from pregnant women were screened
for abnormal hemoglobin including thalassemia and hemoglobin S. In
810 (4.3%), an abnormal hemoglobin was identified. Sixty-six percent
occurred in mothers unaware that they carried an abnormal
hemoglobin, and 80% occurred in mothers unaware that they were at
risk for giving birth to a child with a serious hematologic disorder.
Eighty-six percent of mothers who received counselling said they
wanted their partner tested and 55% of partners were tested. Seventyseven pregnancies were identified as being at high risk because the
partner also was a carrier of an abnormal hemoglobin. Of these
77 pregnancies, the gestation was too advanced for prenatal diagnosis
in 12 cases and the condition for which the pregnancy was at risk was
too mild for this service to be offered in 12 others. Prenatal diagnosis
was offered in the remaining 53 pregnancies and accepted by
25 couples (47%). Of 18 amniocenteses performed, 14 were at risk for
sickling disorders and the remaining 4 for the Hb H disease or Hb H
with Hb E trait. Five fetuses were found to have clinically significant
hemoglobinopathies and one of these pregnancies was
terminated.<22> A comparison of the distribution of
hemoglobinopathies detected in the Rochester, N.Y. study with
screening results reported from Hamilton, Ontario<23> shows
significant differences in the spectrum of abnormalities detected.
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Those differences may reflect different ethnic mixes in Canada and the
U.S. or may be partly due to ascertainment bias since most referrals in
the Hamilton study were for investigation of low MCV.

Hemoglobinopathy

Rochester
(Rowley 1991)<7>

Hamilton (Ali &
Lafferty 1992)<23>

Hb S trait

474 (58.5%)

847 (10.7%)

Hb C trait

150 (18.5%)

230 (2.9%)

β-thalassemia trait

92 (11.4%)

4,497 (56.7%)

Hb E trait

37 (4.6%)

149 (1.9%)

Hb D or G trait

17 (2.1%)

49 (0.6%)

δβ-thal trait

6 (0.7%)

191 (2.4%)

α-thalassemia trait

3 (0.4%)

1,248 (15.7%)

Others

31 (3.8%)

724 (9.1%)

TOTALS

810 (100%)

7,935 (100%)

There is evidence from some European communities with a high
prevalence of β-thalassemia that the birth rate of affected infants
declined significantly following the implementation of routine prenatal
screening,<8,24,25> and other data suggest a similar trend in some
North American communities that have introduced community
education and testing for thalassemia. This decline may reflect more
than one factor, possibly including 1) a general decline in birth rate;
2) termination of pregnancies with affected fetuses; and 3) “at risk”
couples choosing not to have children.
Since hemoglobinopathies occur among all ethnic and racial
groups, efforts at targeting specific high-risk groups for newborn
screening inevitably miss some affected individuals due to difficulties in
properly assigning race or ethnic origin in the newborn nursery. In one
study of 528,711 newborns, parental race, as requested on a screening
form, was found to be inaccurate or incomplete in 30% of cases.<5>
Proponents of selective screening of high-risk populations emphasize
that, especially in geographic areas with a small population at risk, cost
effectiveness is compromised and considerable expense incurred in
screening large numbers of low-risk newborns to identify the rare
individuals with sickle cell disease or other uncommon hemoglobin
disorders. Studies supporting this argument have compared universal
screening to no screening, not to targeted screening. Recent research
that accounts for the additional procedural and administrative costs of
targeted screening suggests that universal screening may be the more
cost effective alternative to targeted screening.
212

There has been considerable debate over the value of sickle
screening and screening for other hemoglobinopathies in persons of
reproductive age. Critics cite evidence that sickle cell screening
programs in the past have failed to educate patients and the public
adequately about the significant differences between sickle cell trait
and sickle cell disease. This has resulted in unnecessary anxiety for
carriers and inappropriate labelling by insurers and employers. In
addition, there is no evidence that counselling, however
comprehensive, will be remembered throughout the individual’s
reproductive life, influence partner selection, alter use of prenatal
testing, or ultimately reduce the rate of births of affected children.
Proponents argue that these outcomes should not be used as
measures of effectiveness since the goal of genetic counselling is to
facilitate informed decision making by prospective parents. In this
regard, clinicians are responsible for making the individual aware of the
diagnosis, the risk to future offspring, and the recommended methods
to reduce that risk, regardless of the strength of the evidence that such
counselling reduces the number of affected offspring.

Recommendations of Others
The U.S. Preventive Services Task Force recommendations are
currently under review. Universal screening of newborns for sickle cell
disease, regardless of race or ethnic origin, has been recommended in
the U.S. by the National Institutes of Health Consensus Development
Conference on Newborn Screening for Sickle Cell Disease and other
hemoglobinopathies. In April, 1993, the Agency for Health Care Policy
and Research (a division of the U.S. Department of Health and Human
Services) published its Clinical Practice Guidelines on screening,
diagnosis and management of sickle cell disease in newborns and
infants, recommending universal screening of newborns for sickle cell
disease. Screening of infants from high-risk groups has been
recommended by the World Health Organization and the British
Society of Haematology. Newborn screening for sickle cell disease,
coupled with comprehensive counselling, is advocated in the medical
literature<3> and is currently universal in 34 states.<4>
Screening of older children and young adults is not universally
recommended. Some U.S. states require sickle cell screening of school
children, but many medical authorities have advised against this
practice.
In Canada, thalassemia screening programs for carrier detection
and prenatal diagnosis targeted at known high-risk groups, are
currently available in Montreal, Quebec and in Hamilton, Ontario,
though large communities at risk are present elsewhere in Canada.
Hemoglobinopathy DNA referral diagnostic laboratories are available
in Calgary, Hamilton and Montreal, where prenatal diagnosis from
chorionic villus sampling or amniocentesis is also available. In Hamilton,
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Ontario, the Regional Hemoglobinopathy Reference Laboratory
investigates several thousand cases each year. Over a 20-year period,
this laboratory has tested over 38,000 samples, referred because of an
abnormal CBC (hypochromia, microcytosis or mild anemia). Of these
38,000 referrals, more than 7,300 were carriers of hemoglobin variants
or thalassemia, showing that the spectrum of hemoglobinopathies in
Canada differs significantly from that of the U.S.

Conclusions and Recommendations
A family and genetic history should be obtained from all patients
of Mediterranean, African, Middle Eastern, East Indian, Hispanic or
Asian ancestry who may become parents (B Recommendation).
Screening for sickle cell hemoglobin and other hemoglobin variants
should be performed at the first prenatal visit for all pregnant women
from racial and ethnic groups known to be at increased risk for
hemoglobinopathies (Asian, African and Mediterranean).
In all neonates from high risk ethnic groups, newborn screening
for hemoglobinopathies is recommended, using dried filter paper
blood spots (A Recommendation). Cellulose acetate electrophoresis
or thin layer isoelectric focusing are currently the preferred screening
tests, with citrate agar electrophoresis or high-performance liquid
chromatography in a reference laboratory for confirmation. These
methods may be superseded by more rapid and accurate techniques in
future.

Unanswered Questions (Research Agenda)
1.

Further studies are needed to determine the effectiveness and
cost-effectiveness of screening non-pregnant adolescents and
adults for carrier status.

2.

The impact of individual genetic counselling on reproductive
behavior requires further study.

3.

The criteria for universal as opposed to selective screening for
hemoglobinopathies need further definition.

Evidence
The literature was identified with a MEDLINE search in the
English language literature for the years 1989 to 1993, using the
following key words: anemia, hemoglobinopathies, sickle cell,
thalassemia, ethnic groups (Ep). This review was initiated in January
1993 and approved by the Task Force in March 1994.
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Screening for Hemoglobinopathies
in Canada
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Screening for Carrier Status - Pregnant Women*
Complete blood count
(CBC) for identification
of hypochromia and
microcytosis (MCV
<80 fL) followed by
hemoglobin
electrophoresis when
iron deficiency ruled
out; cellulose acetate
electrophoresis or thin
layer isoelectric
focusing of blood
sample with citrate
agar electrophoresis
for confirmation (High
performance liquid
chromatography
(HPLC) offers higher
resolution)

Tests sensitive and
highly specific but
yield depends on risk
profile.

Cohort and crosssectional studies
<6,7,17> (II-2)
Expert opinion<2> (III)

50-55% refer partners
for testing and 60%
subsequently consent
to amniocentesis for
sickle cell disease.
Uptake rates are
higher for the
thalassemias.

Cross-sectional
studies<6,22> (II-2);
expert opinion
<23,24> (III)

DNA analysis of tissue
sample (amniocentesis
or chorionic villus
sampling) after
confirming positive
carrier status of both
partners

Technology is highly
accurate and available
through referral to
diagnostic centers.

Case-series and expert
opinion<2,8-12> (III)

47-60% of parents
consent to procedure
and 20-50% consent
to therapeutic abortion
of affected fetus with
sickle cell. Rates are
higher for the
thalassemias.

Cross-sectional
studies<7,22> (II-2);
case-series
<17-21> (III)

Decline in prevalence
of ß-thalassemia in
European communities
with screening
programs.

Comparison of times
and places
<8,23,24> (II-3)

Fair evidence to
recommend
screening for
hemoglobinopathies in
high-risk** pregnant
women (B)

Prenatal Screening and Counselling*

*
**

Fair evidence to offer
prenatal screening and
counselling to families
with positive carrier
status (B)

All screening must be accompanied by counselling.
High-risk individuals include all patients of Mediterranean, African, East Indian, Middle
Eastern, Hispanic or Asian ancestry and those with a family history of disease.

(Continued on next page)
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Screening for Hemoglobinopathies
in Canada (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Neonatal Screening
Testing of dried
capillary blood
samples collected on
filter paper: Cellulose
acetate electrophoresis
or thin layer isoelectric
focusing, citrate agar
electrophoresis liquid
chromatography for
confirmation (high
performance liquid
chromatography
(HPLC) offers higher
resolution)

Tests sensitive and
highly specific for Hb
Sickle.

Cohort studies
<3-5,16> (II-2)

Prophylactic oral
penicillin to infants
and young children
with sickle cell anemia
reduced
pneumococcal
septicemia 84%.
Mortality may also be
reduced.

Randomized controlled
trials<15> (I)

Good evidence to
recommend for
high-risk** neonates
(A)

Screening for Carrier Status - Non-Pregnant Adolescents and Adults and Counselling*
CBC for identification
of hypochromia and
microcytosis (MCV
<80 fL) followed by
hemoglobin
electrophoresis (as
described above)
when iron deficiency
ruled out

*
**
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Tests sensitive and
highly specific.

Cohort and crosssectional studies
<6,7> (II-2); expert
opinion<2> (III)

Individuals who
receive counselling
may encourage
partners to be treated;
no evidence regarding
reproductive behavior
or use of prenatal
testing.
Potential for labelling
by insurers and
employers and
unnecessary anxiety
for carriers.

Controlled trial
<17> (II-1);
case-series
<7,18,19,23,24> (III)

Insufficient evidence
to recommend for or
against universal
screening for nonpregnant adolescents
and adults for carrier
status (C)

All screening must be accompanied by counselling.
High-risk individuals for sickle cell disease include all patients of African ancestry.
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1

The aim of a pediatric urine screening program is early
detection of silent infections which if left untreated, progress to
develop irreversible renal disease. It has been assumed that
asymptomatic bacteriuria (ABU) represented the beginning of
urinary tract disease and that early detection and antimicrobial
therapy could avert serious renal disease. Unfortunately the
significance of ABU is poorly understood. In particular, its
relationship to urinary tract infection (UTI), reflux nephropathy
and endstage renal disease (ESRD) is unknown.
In its last statement in 1979, the Canadian Task Force on
the Periodic Health Examination did not recommend screening
for urinary infection in asymptomatic children. Since that time,
there have been several important developments in this area.
There has been a dramatic improvement in urinalysis technology
with the use of leucocyte esterase and nitrite testing by dipstick.
In addition, several long-term follow-up studies on the treatment
of children with ABU have been reported. Therefore, the value
of periodic screening urinalysis in asymptomatic children was
re-examined. Other reviews have been prepared on screening
urinalysis in pregnant women (Chapter 9) and in the elderly
(Chapter 81).

Burden of Suffering
There are four interrelated areas in the prevention of infection
related renal disease.

Asymptomatic or Covert Bacteriuria
Asymptomatic bacteriuria (ABU) indicates a significant bacterial
count present in the urine (usually 105 or 104 colony forming units
(CFUs) per ml) in an individual without symptoms of a urinary
infection. It has also been termed covert bacteriuria as many children
on specific questioning have minor symptoms such as frequency,
urgency, dysuria or bed-wetting.<1> The prevalence of ABU varies
with gender and age (see Table 1) as well as socioeconomic status and
race. A weakness of many published prevalence studies is
contamination – symptomatic individuals are also included.
1
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Table 1:

Prevalence of asymptomatic bacteriuria by age/sex<2>
Male

Preterm infants

Female
2.9-9.8%

Term infants

2.7%

0-1%

Preschool

0.2%

0.8%

School age (4-11 yrs)

–

1.8%

School age/adolescence (5-20 yrs)

0.026%

1.1-2.4%

ABU responds to antibiotics<2> but reinfection is common,
especially in girls and during puberty. Certain girls end up prone to
periods of infected urine in adult life and may be at risk for
pyelonephritis during pregnancy.<3> The majority, however, enjoy
good health in long-term follow-up.<4>

Urinary Tract Infections
UTIs are among the more common illnesses of childhood and
affect the entire age range. UTIs can be potentially fatal in the neonatal
period because of associated septicemia and meningitis. In later
childhood, urinary infections are responsible for less severe illness
but in rare situations progress to reflux nephropathy (chronic
pyelonephritis), hypertension and ESRD. Generally, UTIs are more
common in girls except in the first year of life. Winberg calculated that
the risk of developing symptomatic infections before age 11 years, was
3% for girls and 1.1% for boys.<5> Oral antibiotic treatment usually
produces prompt resolution of symptoms. Intravenous therapy is
usually necessary in young infants and in those with suspected
pyelonephritis. Host factors associated with an increased likelihood of
infection include female sex, vesicoureteral reflux, urinary tract
obstruction, constipation, a family history of UTIs and possibly lack of
circumcision. Some women may have more UTIs because the infecting
microorganism adheres more effectively to the periurethral
mucosa.<4>
The exact prevalence of urinary infections is unknown for
several reasons. First, the infections may be subclinical or the clinical
signs vague and non-specific. Second, collection techniques are prone
to errors especially in the younger patient. Third, antibiotics are often
given to the febrile child for other purposes eradicating the silent
infection. As a result of these problems the relationship of
symptomatic UTI and ABU is unknown. Some investigators have
divided ABU into primary and secondary to distinguish those
infections that arise de novo from those that follow previous urinary
infections. The significance of primary and secondary ABU is
unknown.<6> It is possible that ABU may represent a transiently
positive culture much like the bacteremia following dental
manipulation.
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Reflux Nephropathy and Vesicoureteral Reflux
Reflux nephropathy is defined as renal scarring associated with
vesicoureteral reflux (VUR). This consists of calyceal clubbing or
deformity with overlying corticomedullary scarring.<7> It results
from the abnormal regurgitation of urine back to the kidneys. Its
relationship to UTI remains unclear. Up to 30-50% of children with
UTI will have VUR detected at first presentation. One third of this
group will have unilateral reflux nephropathy. An even smaller subset
of this third will have bilateral reflux nephropathy but only a few of
these will progress to end stage renal disease (ESRD).<7> Reflux
nephropathy is thought to be the cause in 10% of individuals with
ESRD.<8> The vast majority (over 80%) of VUR is transient and
resolves spontaneously. Hypertension does not appear to be a
complication of primary VUR and UTI.<9> Despite this reassurance,
careful follow up is recommended.<10>

End Stage Renal Disease
ESRD is a term indicating less than 10% of normal renal function
and the clinical need for regular dialysis or renal transplantation to
maintain life. It is a devastating disease with multiple effects including
hypertension, growth failure and bone deformities. Affected children
require complex, time-consuming and costly care. The incidence of
ESRD increases with age. In early childhood the cause is related to a
structural abnormality of the renal tract whereas in older children,
acquired renal disease predominates. Pyelonephritis and malfunction
of the urinary tract is the etiology of 22.5% of children with renal
failure.<11> (For further discussion of ESRD in older age groups,
see Chapter 38).
Clearly, there is a spectrum of urinary tract disease of which
only a very few will progress to ESRD. The major challenge therefore
is to detect those that progress so that early intervention can preserve
renal function and improve outcome.

Maneuver
Urine culture is the gold standard for the diagnosis of urinary
tract infection. The standard is defined based on the colony count
(105 CFUs/ml or 104 CFUs/ml) and the number of consecutive cultures
(one vs. two vs. three) required.
The current screening tests are dipstick methods (incorporating
leucocyte esterase (LE) and nitrite level) and direct microscopy. The
dipstick test has the advantages of speed, low cost and that limited
technical expertise is required. The LE test detects esterases released
from degraded white blood cells (WBC). It is therefore an indirect
measure of WBCs whose presence is induced by urinary bacteria. The
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nitrite test detects nitrites produced by urinary bacteria – usually
limited to gram-negative organisms. Because both reactions require a
concentrated urine, an early morning urine specimen is preferable.
Conversely, microscopic examination of urine for WBCs and bacteria
provides direct evidence of their presence, but there are varying
standards and techniques.<12> Specimens have been assessed
uncentrifuged and centrifuged as well as stained and unstained. WBCs
have been counted per high power field and in others per cubic
milliliter. With these variations in technique, it is not surprising that
there have been inconsistencies in those studies evaluating the
microscopic examination of urine.
Several recent studies have evaluated the individual components
of urinalysis and compared them with the results of bacterial cultures
in pediatric populations.<13-18> Dipstick testing has been found to be
no better than urine microscopy and both techniques have only
modest sensitivities and specificities (around 80%) when compared to
quantitative culture.<12,19> One consistent result is the high negative
predictive value (>95%). This may reflect the low prevalence of UTIs
(4-14.8%) in these studies (which included some symptomatic
individuals). In the asymptomatic population it is likely that the negative
predictive value would exceed 99% for both sexes.<19> A high
negative predictive value is extremely useful as it helps to decide which
urine samples to culture and which to discard.
Debate continues regarding the best age at which to test a child.
Theoretically, younger children and infants should be the best
candidates for screening on the assumption that such screening would
avert early renal scar formation. Unfortunately, the younger child is
also the most difficult from whom to obtain a “clean” specimen.
Adhesive polyethylene bag specimens remain the kindest choice but
have an unacceptable contamination rate. When compared with
suprapubic aspiration of urine, bag specimens indicate true bladder
bacteriuria in only 7.5% of specimens.<20> Straight catheterization and
suprapubic aspiration of the bladder are options when a UTI is highly
suspected.
The cost of screening is significant. Using a hypothetical cohort
of 100,000 children and the current prevalence of ABU, Kemper and
Avner estimated the costs of urine screening and cultures would
exceed $2.9 million.<19> These charges did not include physician
costs, medications, diagnostic imaging and days lost from work or
school. Additional hidden costs of screening may include the
psychological effects of labelling,<21> and the morbidity and
discomfort associated with investigations.<22>

Effectiveness of Screening and Treatment
Several studies have examined the natural history of ABU in
infants and children and in individuals with renal abnormalities.
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Infants presenting
with fever should
have a urinalysis and
culture performed
even if there is an
identifiable focus of
infection

Healthy infants
without symptoms do
not require a
screening urine test
performed

The epidemiology of bacteriuria in infants has been studied by a
group of Swedish investigators.<23,24> All newborns in a defined
geographic area had screening urinalysis performed, with follow-up
cultures and radiological imaging performed when bacteriuria was
found. Of the 3,581 infants, bacteriuria was found in 2.5% of boys and
0.9% of girls (total n=50). No major malformations were found on
urography and only 11% had reflux of minor degree. No treatment was
given to infants if they were asymptomatic and had a C-reactive
protein <20 mg/L. Two infants developed symptoms of pyelonephritis
and were treated without complication. Two infants had minor renal
anomalies on radiography and were given antibiotics. Regular follow-up
urine testing showed that the bacteriuria cleared spontaneously in 72%
and with antibiotics (given for other reasons) in 16%. In others it
persisted without symptoms. Follow-up urography in most of the
children with ABU at 3 years showed no renal damage. Symptomatic
UTIs were also examined in this cohort of young infants and were seen
in 1.1-1.2%. Overlap between the symptomatic and asymptomatic
groups was very small with only two infants with ABU developing
symptoms of UTI and pyelonephritis within two weeks of the initial
testing. Among the infants with symptomatic UTI, 12% had major
abnormalities (agenesis of the kidney, uretero-pelvic stenosis, >grade
3 VUR) detected by urography. It was concluded that infants with ABU
are at low risk of renal damage, but the appearance of any symptoms
suggestive of a UTI should prompt a thorough assessment.<23>
In another cohort study, 1,617 healthy infants under age
23 months were studied for asymptomatic and symptomatic UTI and
followed for five years.<25> ABU was found in 1.8% of female infants
and 0.5% of males. VUR was present in 46% of the infants with ABU
and was associated with recurrent infections for a longer period of
time. Despite this abnormality, early treatment of these infants
resulted in a good prognosis with subsequent improvement of the
imaging studies and a decreased number of infections. The screening of
asymptomatic infants detected 5/1,617 (0.3%) with high risk lesions
(such as obstructive uropathy, vesicoureteral junction ectopia and
deformity). Of these five infants, all had infections within one to three
years and two eventually required surgery. If there had been no
screening program, these infants would have eventually presented with
signs of UTI and it was argued that screening detected the lesions
earlier and possibly improved the prognosis. This was not established
by this study. To do this would require urine screening of all infants
with follow-up imaging studies in those with ABU. This would mean
that approximately 1-2% of all children would require imaging studies
to detect a very small number of abnormalities. In general, it appears
that infants with ABU are at very low risk group for subsequent renal
damage.
In older children with ABU, some silent infections may persist
for many years while others resolve spontaneously.<26> Further
reinfections may follow or be eradicated by antibiotics prescribed for
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other reasons. Symptomatic urinary infections develop in 10% and
pyelonephritis in less than 5% of children with ABU and this may be
associated with a change in the bacterial isolates.<2,27> Without
underlying renal abnormalities, the bacterial isolates will tend to
remain stable for a number of years.<28> If given antimicrobial
treatment, the bacterial isolates change and there is no change in the
rate of UTIs and the risk of pyelonephritis is increased. Three
randomized, controlled trials of antibiotic treatment of ABU have
shown no improvement in outcome.<29-31> All of these studies were
performed on schoolgirls over age 5 years because of the high
prevalence of ABU in this group. They were followed clinically with
frequent urine cultures and radiological imaging for one to four years.
In all of these studies antibiotic treatment did not affect the rate of
symptomatic recurrences including pyelonephritis. Follow-up imaging
of both treated and untreated patients showed no difference in renal
growth, clearance of VUR or renal scarring. Ideally, a longer period of
follow-up would be desirable but the information from these studies
presents a very reassuring natural history. Furthermore, long-term
antibiotic treatment carries its own side effects and compliance is
difficult to achieve. Therefore, urine screening for the purpose of
identifying and treating ABU cannot be recommended based on the
current evidence.

Healthy schoolgirls
with ABU do not
require antibiotic
treatment

Healthy schoolgirls
do not require urine
infection screening

Vesicoureteral reflux (VUR) is found in 11-46% of infants and
prepubertal children who have ABU.<6,25,32> In children who present
with symptomatic UTIs, 18-50% will have VUR.<6,32> A four-year
follow-up study of ABU in schoolgirls showed that treatment had no
effect on the disappearance of VUR.<31> Renal abnormalities are
found in 1.37% of infants and 0.5% of schoolchildren who are
considered normal.<33,34> In infants with ABU, renal abnormalities
(including VUR, scars as well as congenital abnormalities) were seen in
14% of female and 3% of male infants.<23> These children might have
been detected outside the screening program as their symptoms
developed. In children with ABU, 28% had radiological evidence of
VUR and/pyelonephritis.<29> In this controlled trial of therapy there
was no significant difference in outcome even in individuals with
abnormal renal tracts. Furthermore, treatment of children with renal
scarring may be harmful. In Hansson’s retrospective review of 26 girls
with ABU and scarring, of those who were treated (12/26)
3 developed pyelonephritis compared with none in the untreated
group.<28> Therefore, even in what is considered a high-risk group,
screening to enable early treatment cannot be recommended.
No studies have addressed the other issues related to screening
for urinary tract disease. An abnormal urine test usually mandates
further testing and often leads to radiological imaging with its
associated discomfort, risks and costs.
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Recommendations of Others
Periodic urinalysis is recommended by the American Academy of
Pediatrics.<35,36> The U.S. Preventive Services Task Force
recommendation is currently under review.

Conclusions and Recommendations
A review of the evidence for screening urinalysis in children has
not shown an improvement in outcome after early diagnosis and
treatment. This problem highlights our lack of understanding of the
normal bacteriological and mechanical maturation of the urinary tract.
Screening urinalysis detects what may be a normal phenomenon in
some infants and children and which, for the vast majority, results in
no significant clinical problems. For the small minority that progress to
true infections, symptoms bring the patient to medical attention
whereupon appropriate testing is performed. In this situation, a high
index of suspicion for UTI is necessary especially in the younger age
groups.
There is fair evidence that urinalysis screening should not be
performed on healthy infants for the purpose of detecting bacteriuria
and renal abnormalities (D Recommendation). There is good evidence
that urinalysis screening should not be performed on healthy children
for the purpose of detecting bacteriuria (E Recommendation).

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

The clinical significance of primary and secondary ABU requires
clarification.

2.

The value of radiological investigation of all children with ABU
and UTI needs to be studied.

3.

The cost-benefit and psychosocial effects of UTI screening on
children.

Evidence
The medical literature was identified using the MEDLINE
bibliographic database (Jan 1978-Sep 1993). The Medical Subject
Headings used included: urinary tract infections, mass screening, child,
asymptomatic, epidemiology, bacteriuria, prognosis and prevention.
In addition, relevant studies were obtained from reference lists from
these published studies. The review was initiated in January 1993 and
the recommendations finalized by the Task Force in October 1994.
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Screening for Urinary Infection in
Asymptomatic Infants and Children
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Dipstick urinalysis
(with nitrite and
leucocyte esterase
tests) on healthy
newborns and infants

Sensitivity and
specificy around 80%.
Screening detects
asymptomatic
bacteriuria which often
resolves
spontaneously. The
number of clinically
significant
abnormalities detected
is small. Non
treatment has resulted
in good outcomes.

Cohort studies
<12-17,22-24> (II-I)

Fair evidence to
exclude from periodic
health examination of
healthy infants (D)

Dipstick urinalysis
(with nitrite and
leucocyte esterase
tests) on healthy
children

Sensitivity and
specifity around 80%.

Cohort studies
<12-17> (II-2)

Asymptomatic
bacteriuria may be
detected by screening
but treatment with
antibiotics does not
improve outcome.

Randomized controlled
trials<28-30> (I)

Good evidence to
exclude from periodic
health examination of
healthy children (E)
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1

There is good evidence that breast feeding reduces the rate
of gastrointestinal and respiratory infections and that this effect
is found even in developed countries. In addition, in infants who
have a family history of atopy, breast feeding in conjunction with
restricted maternal diet during pregnancy and lactation may
reduce the incidence of atopic illness in their children. Finally,
numerous case-control studies have observed that those with
insulin-dependent diabetes were either not breast fed or were
breast fed for a shorter duration than controls without the
disease.
There is good evidence for implementation of a number of
peripartum maneuvers such as rooming-in of newborns with their
mothers, early and frequent physical contact, and banning of the
provision of commercial samples to encourage the duration of
breast feeding. Both antepartum and postpartum counselling
prolong breast feeding duration. The effect of supplemental
bottles of formula or water on duration of breast feeding remains
unclear.

Burden of Suffering
For the purpose of this paper, breast feeding refers to exclusive
breast feeding unless otherwise stated. Rates of breast feeding in oneweek-old infants in the U.S. increased from 29% in 1955 to 52% in
1989.<1> This increase, however, reached a peak in 1982 when 62% of
infants were breast fed at age one week. This pattern is matched by
rates of breast feeding at 5-6 months which rose from 5% in 1971 to
28% in 1984 and fell to 18% in 1989. Certain groups are at greater risk
of not breast feeding, including young mothers and those in lower
socioeconomic groups, particularly those receiving social insurance
benefits.<2> Data from the Ross Database on breast feeding in Canada
show overall rates of breast feeding initiation of 75% among 3 cohorts
born in 1991 and 1992 (personal communication, Anne Dumas,
Manager, Nutrition Services, Ross Laboratories). Fifty-four percent
and 30% were still breast feeding at 3 and 6 months of age,
respectively. Lower rates were observed in Quebec and the Maritimes
and higher rates in British Columbia.

1
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Effectiveness of Breast Feeding in Prevention
of Adverse Outcomes
Infections
In their critical review of the literature, Bauchner and
colleagues<3> concluded that there was no definitive evidence in
developed countries that breast feeding reduced infections, since those
studies of the highest methodologic quality did not find any differences.
Since that review, three cohort studies have met the stringent
methodologic requirements set forth by these authors.
In a British study,<4> 750 mother-infant pairs were seen at
home on thirteen occasions during the first 24 months of life. Health
visitors administered a questionnaire detailing feeding method as well
as illness history in the intervening period between visits. Maternal
education, maternal age, and smoking history, which were the only
factors predicting infections were included in a multiple regression
model. Breast feeding for a period beyond thirteen weeks was
independently protective for gastrointestinal infections, and to a lesser
extent, respiratory infections. Four percent of 227 infants who were
breast feeding at this time vs. 15.7% of infants who were bottle feeding
had experienced a gastrointestinal infection. A significantly lower
proportion had been hospitalized for their infection – 2% of those
breast feeding more than 13 weeks vs. 7.7% of those who never breast
fed had been hospitalized in the first year. Twenty-six percent of
breast vs. 37% of bottle feeding infants experienced respiratory
infections. A similar reduction in respiratory illness hospitalizations
was observed but the difference did not reach statistical significance.
The effect of breast feeding persisted beyond the period of breast
feeding and occurred despite supplementation.
In another cohort study conducted in Denmark, monthly
questionnaires were sent to the home for self-administration to
ascertain feeding methods and infections.<5> 500 patients were
enrolled, but only 44% were followed for the full 12 months of the
study. No protection against infection was afforded by breast feeding in
this study. This may have been due to a lower overall rate of infection
in this largely middle-class population, the inclusion of partial along
with exclusive breast feeding in the breast feeding group, the use of
self-administered monthly questionnaires, or incomplete follow-up of
patients.
Compared with exclusive or supplementary bottle feeding,
exclusive breast feeding for four months or more was found in the
third study to protect against both acute and recurrent otitis
media.<6> Healthy infants enrolled at birth were followed for the
occurrence of acute and recurrent otitis media diagnosed by their
physicians during the first year of life. Infants exclusively breast fed
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during the first 4 months of life had a 0.72 and 0.54 odds of developing
acute and recurrent otitis media respectively, compared with those
who were exclusively bottle fed or received breast milk for less than
6 months. A dose-response effect was observed in that infants who
received supplementation in addition to breast feeding had
intermediate infection rates.

Breast feeding is
associated with fewer
infections and in
certain populations
may reduce
atopy and
insulin-dependent
diabetes

In summary, two well-conducted cohort studies provide
evidence supporting protection against gastroenteric and respiratory
infections and otitis media. Thus, there is grade II-2 evidence in
support of protection against infection through breast feeding.

Atopy
The studies which relate breast feeding to protection against
atopic disease are not of high quality. Kramer critically reviewed the
literature up to 1986 and concluded that methodologic limitations of
the available studies prevented conclusions about any protective effect
of breast feeding.<7> Notably, women who belong to higher
socioeconomic classes have higher rates of atopic children and are
more likely to breast feed, so the bias would be to reduce observed
benefits for breast feeding if adjustment for social class did not take
place.<7> Similarly, concerns regarding atopy in their offspring may
cause more atopic women to breast feed, also reducing benefits
observed from breast feeding in research studies.
Several cohort studies and a single randomized controlled trial in
preterm infants have not found any significant benefit of breast feeding
compared with bottle feeding on the onset of atopy.<8-10> However,
in those at increased risk of atopy as defined by a positive family
history or positive cord immunoglobulin E (IgE), breast feeding may
prevent atopy.<11> Similarly in a subgroup of 160 preterm infants
involved in a randomized trial comparing breast milk with two lactosebased formulas, there was a 3.6 fold odds of atopy in those receiving
formula.<10>
One cohort study and two trials of maternal dietary restriction
in conjunction with breast feeding also observed benefit in those
receiving the intervention.<12-14> Because of the lack of blinding in
the cohort study, its conclusions are limited. However, there was a
halving of the incidence of atopy in the two trials in the treatment arm
compared with the control arm. It is not possible to separate the
relative contribution of antenatal dietary restriction from the effect of
avoidance of certain foods during lactation to the outcome. In addition,
problems with the dietary restriction resulted in low compliance in
one of the studies and only those who complied with the intervention
were included in the final analysis.<14>
In summary, breast feeding does not appear to alter the
development of atopy in the general population. However, poor study
power and short duration of breast feeding in some studies weaken
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the evidence. One cohort study and several trials have suggested that
restricting maternal diets during breast feeding may reduce the
incidence of atopy in their children. Thus, exclusion of various foods
from the diet of breast feeding mothers may be useful in a
subpopulation at increased risk of atopy (positive family history or
markers such as increased cord IgE).

Insulin-dependent Diabetes Mellitus
Numerous case-control studies have observed either a lower
frequency or shorter duration of breast feeding in patients developing
diabetes compared with population or sibling controls. This protection
from diabetes through breast feeding has been shown even after
adjusting for differences in potential confounders such as
socioeconomic status. This effect may be due to immunologic
properties of breast milk or alternatively to delayed exposure to cow’s
milk.<15> One group hypothesized that antibody directed to a
component of bovine serum albumin not found in human or murine
albumin cross-reacts with a pancreatic beta-cell receptor.<16> They
observed significantly higher levels of this antibody among newly
diagnosed diabetics compared with an age-, gender- and regionmatched control group.<16>
Thus, there is fair evidence to support the role of breast feeding
in preventing diabetes, particularly in a subgroup with genetic markers
indicating an increased risk of diabetes.<17,18> For more information
on diabetes mellitus consult Chapters 2 and 50 (pregnant and nonpregnant adults, respectively).

Growth and Development
Studies with limited power have reported no difference in either
skin fold thickness or weights in infants fed different formulas
compared with breast milk. However, a cohort study of infants
matched for family socioeconomic status, ethnicity, birth weight,
gender, and time of introduction of solids reported a significantly
higher mean weight in the first eighteen months among those receiving
formula. Whether this difference suggests that formula-fed infants are
overweight or that breast-feeding protects against subsequent obesity
is unclear. It is, therefore, not possible to conclude which is the better
diet since the most desirable outcomes have not been defined.
Studies examining maternal bonding (parent-infant attachment)
and breast feeding are inconclusive since they do not adjust for major
confounders that affect choice of feeding method and bonding. Cohort
studies linking breast milk feeding to increased intelligence quotients
also need replication. However, some evidence of this type including
the benefits of breast feeding are included in the next Chapter on iron
deficiency anemia in infants (Chapter 23).
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Efficacy of Interventions to Encourage
Breast Feeding
Antepartum and/or
postpartum
counselling improve
breast feeding rates
and duration

In a meta-analysis Renfrew<19> found that, based on two
studies of antenatal breast feeding education, the odds of discontinuing
breast feeding at one to two months was significantly reduced at 0.2. A
single trial of antenatal breast feeding classes versus individual teaching
did not show any consistent differences in breast feeding.<20> In a
meta-analysis of six trials, a significant benefit was observed for
postnatal support.<21> The pooled odds ratio of 0.75 (95%
confidence interval (CI): 0.62-0.91) for stopping breast feeding before
8-12 weeks despite differences in the nature of this support.
A randomized controlled trial involving primiparas has observed
prolonged duration of breast feeding from a median of 77 days in a
control group allowed to nurse four to six hours after delivery and
every 4 hours thereafter to 182 days in the group who breast fed
within 10 minutes of delivery and every two hours thereafter.<22> A
group receiving only early initiation appeared to have a longer duration
of breast feeding than a group with delayed onset but frequent breast
feeding in the peripartum period. In a Canadian randomized trial of
early contact compared with the control group, 9 of 15 mothers who
had early contact with their infants were still exclusively nursing their
infants compared with 3 of 15 control mothers (Fisher’s exact test,
p<0.001).<23> Two other studies also indicate that early contact
prolongs breast feeding – the first used systematic allocation based on
birth week and the second used true random allocation.<24,25>
Although the direction of improvement was towards the early contact
group, the differences did not reach statistical significance, possibly
because only a small number of subjects had complete follow-up.
Another randomized trial of 78 subjects did not observe a benefit of
early mother-infant contact on duration of breast feeding.<26>
However, randomization was not successful since more women
intending to breast feed were in the group receiving early contact vs.
routine contact, the population involved advantaged women who were
already likely to breast feed and might therefore show less
improvement with the intervention, and follow-up involved only
50 subjects thus severely limiting power. Combining the data from all
studies of early contact compared with a control group shows a
significant increase in breast feeding as measured at the different
observation periods.
Another potential method for increasing breast feeding is the
avoidance of bottle supplementation. There are two theories as to why
bottle supplementation may discourage breast feeding. The first is that
bottle feeding is mechanically easier than breast feeding. The second is
that the perception that their milk supply is inadequate may be
reinforced in mothers who observe their infants nursing from a bottle.
However, conflicting results have been reported from a cohort study,
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a quasi-experimental study and a randomized trial. Differences in
patient population and intervention make the evidence regarding bottle
supplementation difficult to interpret.
Two well designed randomized trials suggest that provision of
formula samples prior to discharge reduces the proportion of infants
still being breast fed at either three or four months after
discharge.<27,28> In both studies, using a Cox analysis, the effect of
providing formula samples was seen within two months of birth.
From these studies, one can conclude that peripartum practices
that enhance breast feeding include unrestricted contact between
mother and baby following delivery, encouragement of demand
feeding, and avoidance of giving formula samples to parents at
discharge. However, there is poor compliance with these practices in
English and Canadian maternity hospitals.<29,30>
Care must be taken to ensure hydration in breast fed babies
since breast feeding leads to greater weight loss during the early
postnatal period compared with bottle feeding, presumably due to
inadequate fluid intake. Dehydration coupled with inadequate stooling
may result in jaundice.

Peripartum practices
(e.g. early frequent
mother-baby contact,
demand feeding,
avoidance of giving
formula samples)
promote breast
feeding

Viruses, including cytomegaloviruses (CMV), hepatitis B, HIV,
and HTLV-1, have been isolated from breast milk and may cause
infections in the newborn. The significance of breast milk transmission
of CMV during the neonatal period is unclear. With universal
immunization against hepatitis B, the incremental increase in
transmission of this virus is likely to be minimal. However, the threat
of HIV infection has led to discouragement of breast feeding by HIVinfected mothers in developed countries. It would be reasonable to
consider maternal screening programs for HIV infection (as discussed
in Chapter 58).
Guilt or other negative impacts may occur in women who are
being told that ‘breast is best’ but are unable to either initiate or
sustain breast feeding. Of women who had discontinued breast feeding
prior to 12 weeks, two-thirds admitted feeling upset or guilty at having
stopped.<31>

Recommendations of Others
Both the American Academy of Pediatrics and the Canadian
Pediatric Society have recommended breast feeding as the preferred
mode of infant feeding.<32> Their recommendations include public
education programs, encouragement of breast feeding during prenatal
care as well as on maternity wards, and examination of feasibility of
breast feeding in day care centres adjacent to places of work.
The World Health Organization and UNICEF have developed
explicit guidelines to encourage breast feeding around the world.<33>
They incorporate the peripartum practices described above.
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Conclusions and Recommendations
There is level II-2 evidence indicating that breast feeding will
reduce morbidity related to infectious illnesses in developed countries.
In subgroups at high risk of atopy, randomized trials suggest that breast
feeding in conjunction with restriction of the mother’s diet during
pregnancy and lactation may reduce the incidence of atopy in the baby.
Case-control studies have observed a higher incidence of lack of breast
feeding or shorter duration of breast feeding in patients with insulindependent diabetes mellitus compared with controls. Given the
evidence for benefit of breast feeding in the prevention of several
adverse outcomes and that this is the strongest evidence that can
ethically be obtaining for causation, breast feeding should be
recommended as the preferred method of infant feeding. Based on
meta-analysis of randomized trials of counselling, there is good
evidence to support antenatal and postnatal counselling
(A Recommendation).
Trials dealing with the peripartum environment also support a
recommendation for early frequent contact and rooming-in privileges
as well as banning provision of free formula samples
(A Recommendation). The evidence for avoidance of bottle
supplementation in the peripartum period is contradictory and
inconclusive.

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
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1.

Randomized trials to enhance breast feeding with illness serving
as the primary outcome.

2.

Observations that breast milk may confer increased intelligence
on preterm recipients should be studied by others. In addition,
prospective studies of breast feeding in families with a history of
insulin-dependent diabetes mellitus are needed.

3.

More precise information about the ideal duration of breast
feeding is required as well as the need for exclusivity of breast
feeding, since many women are currently discontinuing breast
feeding prior to six months because of return to work. Since the
studies on the effect of supplementation on duration of breast
feeding are contradictory, more information on this issue may be
gained from studies of mixed feeding practices.

4.

Future studies should also examine the usefulness of brochures
in transmitting breast feeding information. One recent study
sampled breast feeding reading materials and found the materials
wanting in a number of respects. Materials from commercial
sources, in particular were more inaccurate and conveyed a
more negative attitude toward breast feeding than those
produced by non-profit organizations.

Evidence
A MEDLINE search to December 1993, was performed using
the MESH terms breast feeding, and counselling, infections, allergy,
nutrition, or infant development. References were searched for further
relevant references. Only studies conducted in developed countries
with clinical outcomes rather than those with immunologic or
biochemical measurements were included. Review of the evidence also
focused on studies published after that summarized in two critical
reviews of the literature on the role of breast feeding in reducing
infections<7> or atopy.<8>
This review was initiated in June 1993 and recommendations
were finalized by the Task Force in January 1994.
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Officer, Family and Child Health, Health Promotion Directorate,
Health Canada, Ottawa, Ontario; and Stanley H. Zlotkin, MD, PhD,
FRCPC (Peds), Associate Professor of Pediatrics and Nutritional
Sciences, University of Toronto, Toronto, Ontario for reviewing the
draft report. Funding for this report was provided by Health Canada
under the Government of Canada’s Brighter Futures Initiative.

Selected References
1.

Hoekelman RA: Highs and lows in breast-feeding rates. Pediatr
Ann 1992; 21: 615-617

2.

Ryan AS, Rush D, Krieger FW, et al : Recent declines in breastfeeding in the United States, 1984 through 1989. Pediatrics
1991; 88: 719-727

3.

Bauchner H, Leventhal JM, Shapiro ED: Studies of breastfeeding and infections. How good is the evidence? JAMA 1986;
256: 887-892

4.

Howie PW, Forsyth JS, Ogston SA, et al : Protective effect of
breast feeding against infection. BMJ 1990; 300: 11-16

239

240

5.

Rubin DH, Leventhal JM, Krasilnikoff PA, et al : Relationship
between infant feeding and infectious illness: a prospective
study of infants during the first year of life. Pediatrics 1990; 85:
464-471

6.

Duncan B, Ey J, Holberg CJ, et al : Exclusive breast-feeding for
at least 4 months protects against otitis media. Pediatrics 1993;
91: 867-872

7.

Kramer MS: Does breast feeding help protect against atopic
disease? Biology, methodology, and a golden jubilee of
controversy. J Pediatr 1988; 112: 181-190

8.

Savilahti E, Tainio V-M, Salmenpera L, et al : Prolonged
exclusive breast feeding and heredity as determinants in
infantile atopy. Arch Dis Child 1987; 62: 269-273

9.

Midwinter RE, Morris AF, Colley JR: Infant feeding and atopy.
Arch Dis Child 1987; 62: 965-967

10.

Lucas A, Brooke OG, Morley R, et al : Early diet of preterm
infants and development of allergic or atopic disease:
randomised prospective study. BMJ 1990; 300: 837-840

11.

Burr ML, Limb ES, Maguire MJ, et al : Infant feeding, wheezing,
and allergy: a prospective study. Arch Dis Child 1993; 68:
724-728

12.

Hattevig G, Kjellman B, Sigurs N, et al : The effect of maternal
avoidance of eggs, cow’s milk and fish during lactation upon
allergic manifestations in infants. Clin Exp Allergy 1989; 19:
27-32

13.

Chandra RK, Puri S, Suraiya C, et al : Influence of maternal food
antigen avoidance during pregnancy and lactation on incidence
of atopic eczema in infants. Clin Allergy 1986; 16: 563-569

14.

Zeiger RS, Heller S, Mellon MH, et al : Effect of combined
maternal and infant food-allergen avoidance on development of
atopy in early infancy: a randomized study. J Allergy Clin
Immunol 1989; 84: 72-89

15.

Bjorksten B: Breast feeding and atopic dermatitis. Allergy 1989;
44 (Suppl 9): 129-134

16.

Karjalainen J, Martin JM, Knip M, et al : A bovine albumin
peptide as a possible trigger of insulin-dependent diabetes
mellitus. N Engl J Med 1992; 327: 302-307

17.

Kostraba JN, Cruickshanks KJ, Lawler-Heavner J, et al : Early
exposure to cow’s milk and solid foods in infancy, genetic
predisposition, and risk of IDDM. Diabetes 1993; 42: 288-295

18.

Bognetti E, Meschi F, Malavasi C, et al : HLA antigens in Italian
type 1 diabetic patients: role of DR3/DR4 antigens and breast
feeding in the onset of the disease. Acta Diabetol 1992; 28:
229-232

19.

Renfrew MJ: Antenatal breastfeeding education. In: Pregnancy
and Childbirth Module (eds. Enkin MW, Keirse MJNC, Renfrew
MJ, Neilson JP), “Cochrane Database of Systematic Reviews”:
Review No. 04171. Published through “Cochrane Updates on
Disk”, Oxford: Update Software, 1993, Disk Issue 2

20.

Renfrew MJ: Antenatal breastfeeding classes vs individual
teaching. In: Pregnancy and Childbirth Module (eds. Enkin MW,
Keirse MJNC, Renfrew MJ, Neilson JP), “Cochrane Database of
Systemic Reviews”: Review No. 07144. Published through
“Cochrane Updates on Disk”, Oxford: Update Software, 1993,
Disk Issue 2

21.

Renfrew MJ: Postnatal support for breastfeeding mothers. In:
Pregnancy and Childbirth Module (eds. Enkin MW, Keirse
MJNC, Renfrew MJ, Neilson JP), “Cochrane Database of
Systemic Reviews”: Review No. 04173. Published through
“Cochrane Updates on Disk”, Oxford: Update Software, 1993,
Disk Issue 2

22.

Salariya EM, Easton PM, Cater JI: Duration of breast-feeding
after early initiation and frequent feeding. Lancet 1978; ii:
1141-1143

23.

Thomson ME, Hartsock TG, Larson C: The importance of
immediate postnatal contact: Its effect on breastfeeding. Can
Fam Physician 1979; 25: 1374-1378

24.

Cohen SA: Postpartum teaching and the subsequent use of milk
supplements. Birth Fam J 1980; 7: 163-167

25.

de Chateau P, Winberg J: Immediate postpartum suckling
contact and duration of breastfeeding. J Mat Child Health 1978;
3: 392-395

26.

Taylor PM, Maloni JA, Taylor FH, et al : II. Extra early motherinfant contact and duration of breast-feeding. Acta Paediatr
Scand Suppl 1985; 316: 15-22

27.

Bergevin Y, Dougherty C, Kramer MS: Do infant formula
samples shorten the duration of breast-feeding? Lancet 1983;
1: 1148-1151

28.

Frank DA, Wirtz SJ, Sorenson JR, et al : Commercial discharge
packs and breast-feeding counseling: effects on infant- feeding
practices in a randomised trial. Pediatrics 1987; 80: 845-854

29.

Garforth S, Garcia J: Breast feeding policies in practice – ‘no
wonder they get confused.’ Midwifery 1989; 5: 75-83

30.

Houston MJR, Field PA: Practices and policies in the initiation of
breastfeeding. J Obstet Gynecol Neonatal Nurs 1988; 17:
418-424

31.

Houston M, Howie P, McNeilly A: Nursing mirror midwifery
forum. 2. Breast feeding. Nurs Mirror 1983; 156: i-ix

32.

Nutrition Committee of the Canadian Pediatric Society and The
Committee on Nutrition of the American Academy of Pediatrics:
Breast-feeding. A commentary in celebration of the International
Year of the Child, 1979. Pediatrics 1978; 62: 591-601

33.

Jolly R: Breastfeeding and health care services. Int J Gynaecol
Obstet 1990; 31 (Suppl 1): 7-9

241

S

U

M

M

A

R Y

T

A

B

L

E

C

H

A

P

T

E

R

2 2

Breast Feeding
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Counselling regarding
breast feeding

Breast feeding
(vs. formula feeding)
reduces gastrointestinal
and respiratory
infections.

Cohort studies<4-6>
(II-2)

Good evidence to
counsel women
regarding breast
feeding (A)

Counselling increases
breast feeding rates;
both antepartum and
postpartum
counselling prolong
breast feeding
duration.

Meta-analysis of
randomized controlled
trials<19-21> (I)

Peripartum
interventions increase
breast feeding rates.

Randomized controlled
trials<22-28> (I)

Peripartum
interventions: Early,
frequent mother-infant
contact, rooming in,
banning provision of
free formula samples
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Good evidence to
implement peripartum
interventions that
promote breast
feeding (A)
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In 1979, the Canadian Task Force on the Periodic Health
Examination concluded that there was poor justification for the
inclusion of screening for iron deficiency anemia (IDA) in the
periodic health examination, though particular attention was
considered warranted for higher risk groups.<1> This position, a
C Recommendation, was based on the lack of Level I evidence on
the value of treatment of all but the most severe iron deficiency.
Since then, several well-designed trials have provided
additional evidence concerning the consequences of iron
deficiency; the strongest evidence for an association between IDA
and clinical outcomes comes from studies of infants and children,
while for other groups the issue is even more controversial. The
screening tests are reasonably sensitive and specific, particularly
when used in combination, and there is convincing evidence that
treatment – both food fortification and supplementation – is
effective in reversing anemia and iron deficiency. The evidence
concerning whether the reversal of iron deficiency corrects the
cognitive, behavioral, and physical consequences of the
deficiency is equivocal, at best.
This review does not address the issue of IDA in pregnancy.
(see Chapter 6)

Burden of Suffering
Prevalence

In North America, the
prevalence of iron
deficiency anemia
has been declining
over the last three
decades

In North America, the prevalence of IDA has been declining
over the last two to three decades. Recent U.S. statistics indicate a
rate of 0.2% among men and 2.6% in menstruating women. Estimates
of prevalence, particularly in high-risk groups, are affected by the
varying definitions used for IDA among the available studies.
In Canada, the overall prevalence of IDA in infants and young
children has declined significantly and in the normal population is not
considered a major health issue. However, a number of high-risk
groups have been identified recently in Canadian studies.
1
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While there have been some ethnic associations with IDA, the
major risk factors are related to low socioeconomic status. Specific
high risk groups include the following:

Low Socioeconomic Status
A Montreal study evaluating children at one year of age in the
5 poorest health districts found 15% had hemoglobin below 105 g/L
and 27% below 110 g/L.<2> In a 1991 Ottawa study, 8.2% of children
from families of low socioeconomic status had hemoglobin levels
<110 g/L.<3>

Chinese Population
A study evaluating iron deficiency in a Chinese population
identified iron deficiency in 4.1% of the children and within this group
the mean hemoglobin was 91 g/L.<4>

Aboriginal Children
Forty-three percent of infants in one aboriginal community had
hemoglobin levels <110 g/L.

Infants of Low Birth Weight
A relationship exists between low birth weight and iron
deficiency.

Consumption of Whole Cow’s Milk
The risk of iron deficiency and IDA appears to be greater in
infants fed whole cow’s milk (WCM) during the first year of life. One
study found that in infants fed WCM starting at six months of age, 25%
had a hemoglobin below 110 g/L compared to 11% for infants fed iron
fortified formula over the same age range.<5> There is conflicting
evidence regarding the etiology of this phenomenon, but the main
postulated mechanisms include the fact that WCM is a poor source of
iron, and the possibility of decreased iron intake in alternate forms is
associated with poor absorption and bioavailability.

Clinical Impact
In infants iron deficiency is most prevalent between six and
24 months of age, a time of rapid brain growth and psychomotor
development. A deficiency of iron at this stage in development has the
potential for severe consequences both in terms of cognitive function
as well as psychomotor development and behaviour. While it is
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postulated that iron deficiency even before the appearance of anemia
may have an affect on brain function, the evidence is more limited.
While the evidence is strongly suggestive of a causal relationship
between IDA and deficiency in cognition and psychomotor
development, it falls short of confirming a causal relationship. Many of
the studies which have evaluated a casual relationship as well as those
which have looked at the benefits of intervention have relied solely on
laboratory outcome measures such as hemoglobin. Those which have
focused on clinical outcomes for infants have primarily used the Bayley
Scales which have two components, a mental development index and a
psychomotor development index. Some studies have used IQ tests and
other tests of cognition. While some studies have shown an
association between IDA and decreased cognitive function and
decreased psychomotor development, there is conflicting data
regarding subsequent improvement with therapy.
The issue of causal relationship is important in determining what
degree of confidence to place in studies which only use hematologic
laboratory indices as measures of outcome. This review will give
primary weighting to studies using clinical outcomes. However, where
the clinical question is relevant and the only available data from well
designed studies is expressed in terms of laboratory outcome, these
studies will also be reviewed.

Iron deficiency
anemia may be
associated with
increased irritability
and fussiness and
with decreased
attention

There are data which suggests IDA may also have a primary
affect on infant behaviour. Such studies indicate that IDA may be
associated with increased irritability and fussiness and with decreased
attention.
Studies focusing on children and adults have suggested an
association between IDA and cognition as well as strength, work
capacity and endurance. In adults, those studies focusing on
relationship to muscle strength have primarily demonstrated a
relationship only to maximal performance and have not shown an
association between IDA and normal daily activity. One study
evaluating the productivity of rubber plantation workers in Indonesia
suggested that iron deficiency may be associated with decreased
endurance and, hence, decreased productivity.

Maneuver
There are essentially two approaches to dealing with IDA,
particularly in infants. The first is to embark on early detection efforts
to identify anemic infants and subsequently, embark on a course of
iron therapy. The alternate approach is one of primary prevention
wherein all infants in a population are provided iron fortified formula
or cereal in an attempt to prevent the occurrence of anemia. In this
section only the early detection efforts will be reviewed.

246

There are several tests available for the diagnosis of iron
deficiency and IDA. However, from the perspective of early detection,
only a limited number of tests can realistically be considered.
Historically, the most commonly used laboratory test, clinically and in
research studies, has been the hemoglobin level. Hematocrit has been
used to some degree in the past and more recently serum ferritin has
been used for the early detection of iron deficiency.
The gold standard against which most early detection tests are
evaluated is the evaluation of iron stores in a patient’s bone marrow.

Serum Ferritin
Studies evaluating the test characteristics of serum ferritin have
largely been conducted in adults. While the results vary, the best
estimates for serum ferritin levels <12 ug/L indicate a sensitivity of 86%
and a specificity of 92%.<6>

Hemoglobin
Again, estimates of the sensitivity and specificity vary depending
on the study. However, in a key study using bone marrow as the gold
standard in an adult population, the hemoglobin was found to have a
sensitivity of 8% and a specificity of 97%.<6> A study which used
response to therapy and achieving a hemoglobin level over 133 g/L
found a sensitivity of 66% and a specificity of 65%.<7>
The test performance of hemoglobin as a screening test has
clear performance limitations which must be considered if early
detection of iron deficiency is to be used as the main approach to
dealing with IDA in infants. This will be discussed later.

Effectiveness of Prevention and Treatment
The problem of IDA (in infants) can be addressed through
primary prevention efforts or through the secondary prevention
efforts of early detection and subsequent therapy. Primary prevention
has the potential of providing benefit to a whole population and
preventing the onset of IDA. This assumes that the strategies for
ensuring adequate iron intake are available and affordable for all infants
and that such interventions are effective in preventing IDA. Early
detection has the potential of focusing efforts only on those who have
definitely been identified as having IDA. The success of this approach
depends both on being able to accurately identify individuals with
anemia and on proof that subsequent therapy is effective. Complete
success would assume that all infants would be screened or that highrisk infants could be accurately identified for screening.

Potentially, primary
prevention can
benefit the entire
population and
prevent the onset of
iron deficiency
anemia
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Fortification of Formula and Cereal
The evidence for the benefit of iron fortification, comes from
studies evaluating programs aimed at large populations as well as from
randomized controlled trials with more carefully defined study
populations. Unfortunately, these studies have not evaluated clinical
outcomes.
Population studies have primarily focused on the impact in the
U.S. of the “WIC Program”, which provides iron fortified formula and
cereals to low income families, primarily in urban settings. These
studies have compared hemoglobin in a cross section sample of
children before the implementation of the program, with a similar
group of children selected for evaluation some years after the
implementation of the program. One such study indicated that the
percentage of children with the hemoglobin <99 g/L changed from 23%
before the program in 1971 to 1% in 1984, some years after the
program had been implemented.<8> While these results can be
attributed at least in part to the benefits of the program, there are
likely several confounding factors which are at work as well. Evidence
to support the fact that all of this improvement is not the result of the
program’s iron fortification comes from studies which have indicated a
significant decrease in anemic children screened prior to entry to the
WIC Program in 1975 compared to children screened in 1985 but also
before entering the program. The percentage of anemic children
dropped from 7.8% to 2.9% from 1975 to 1985 even before these
children were entered into the program providing iron fortified
formula in cereal.<9>
The strongest evidence comes from two randomized controlled
trials and one non-randomized trial evaluating infant formula in infant
cereal.
Walter and colleagues demonstrated the benefits of iron
fortified formula as well as iron fortified cereal.<10> Each was
successful in preventing anemia in infants whether they were weaned
from the breast prior to four months of age or whether the iron
fortified cereal was added after four months of age and with continued
breast-feeding.
In the early weaned group, anemia rates at eight months of age
were 6% for iron fortified cereal, 4.5% for iron fortified formula, and
20% in those receiving no iron fortified products. In the breast-fed
group, the rate of anemia at eight months of age was 3.5% in those
receiving iron fortified cereal compared to 15% for those breast-fed
only.
Zlotkin and co-authors, in a study of infants six to 12 months of
age, found that in infants fed iron fortified cereal the percentage of
infants with ferritin values <10 ug/L or hemoglobin <110 g/L was 22%
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compared to 48% in a control group receiving non-iron fortified
cereal.<11>
Similarly, Pazarro and co-workers in a non-randomized trial,
demonstrated that children receiving iron fortified formula had a lower
rate of anemia (0.6%) than a comparison group fed cow’s milk
(15%).<12>
Once again, none of these studies measured outcomes in terms
of cognitive function or psycho motor development.

Supplementation
While iron supplementation provided through drops or iron
fortified cereal is not currently a common practice in North America,
two randomized controlled trials have demonstrated the effectiveness
of iron supplementation in infants.<13,14>

Breast-feeding
There is limited evidence regarding the benefits of breast-feeding
in reducing anemia in infants. While the evidence is limited, there is a
plausible biologic argument. Iron in human milk has a relatively higher
bio-availability. However, there is only a small absolute amount
absorbed. What data do exist suggest that the likelihood of anemia can
be reduced by breast-feeding, although, not to levels that match those
of children who are breast-fed plus receive iron fortified cereal after
the age of four to six months, nor compared to those children who
have received iron fortified formula and subsequently, iron fortified
cereal.<3,12>

Effectiveness of Treatment
Secondary prevention efforts rely on the early detection of IDA
in infants and the implementation of therapy in those identified as
anemic. Four randomized trials have evaluated the impact on cognitive
function and psychomotor development of iron therapy provided to
infants identified as having IDA. All studies have been conducted in
Chile, Indonesia, or Central America.
Three studies failed to show the benefit of oral iron
therapy.<15,16,17> Two of these studies provided a relatively short
course of iron therapy (six to ten days) while one provided therapy of
up to three months and still showed no benefit. A five year follow-up
of one study group showed that there was no delayed benefit of iron
therapy and that children with IDA in infancy still had lower mental and
motor function at school entry.<18> These findings have raised
concerns that one possible explanation is that lasting damage has
occurred before the IDA was discovered and treated.
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In a more recent study, Idjradinata and Pollit (1993)
demonstrated a significant improvement in cognitive function and
psychomotor development with four months of oral therapy in infants
aged 12-18 months.<19> In infants with IDA, the treatment group
showed a significantly greater improvement in mean hemoglobin and in
serum transferrin. On the Bayley Scales, there was a 20 point
improvement in mental development scores and a 14 point
improvement in motor development scores, with no significant
improvement in the placebo group. While the results of this trial are
important, it is unclear why they differ from the findings of the other
three studies.

Recommendations of Others
The Nutrition Committee of the Canadian Pediatrics Society has
recently published a position statement on meeting the iron needs of
infants and young children (Nutrition Committee, Canadian Pediatrics
Society, 1991).<20> These recommendations support the use of ironfortified formula for non-breast-fed infants as well as the use of ironfortified infant cereals and other iron rich foods for all term infants.
For premature infants the recommendations are that iron supplements
should be started by at least eight weeks of age and continued until the
first birthday. The recommendations do not include a specific
statement regarding screening of children either in the general
population or for high-risk groups.
In 1989, the U.S. Preventive Services Task Force recommended
that screening should be offered once to all infants, and that parents
should be encouraged to include iron enriched foods in the diet of
infants. This recommendation is currently under review.<21>
The American Academy of Pediatrics recommends at least one
measurement of hemoglobin or hematocrit in infancy, and at least one
at ages 1-4, 5-12, and 14-20.

Conclusions and Recommendations
In Canada, IDA in infants is most appropriately considered as
both a socioeconomic as well as a nutritional problem. The prevalence
(and, hence, the risk for newborns) in identifiable high-risk groups is
significant. However, in the general population, the risk is relatively
low. Both of these realities influence how existing data might be
converted to recommendations for clinical policy.

General Population
With a low prevalence of IDA in infants in the general
population, the inaccuracy of hemoglobin measurement, and the
conflicting evidence for iron therapy, there is insufficient evidence to
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recommend the inclusion of routine early detection of anemia by
hemoglobin measurement between ages six and 12 months
(C Recommendation).
For the general population it is recommended that physicians
encourage breast-feeding for at least six months and the introduction
of iron fortified formula and/or cereal after six months of age
(B Recommendation). It should be noted that the Task Force strongly
recommends breast-feeding for other reasons (A Recommendation;
see Chapter 22). For children weaned from the breast early or who
are not breast-fed from birth, iron fortified formula followed by iron
fortified cereal at a later age should be recommended. Whole cow’s
milk should be avoided, certainly before nine months of age and
perhaps until after 12 months.

High-risk Groups
This approach can be a difficult one for families of lower
socioeconomic status because the cost of iron fortified formulas and
cereals may be beyond their means. This is even more problematic if
nutritional habits and/or income preclude the provision of iron
enriched foods and foods rich in ascorbic acid. For infants of all highrisk groups, it is recommended that physicians take particular care to
determine the nutritional intake and consider a hemoglobin
measurement between ages six and 12 months, perhaps optimally at
nine months of age (B Recommendation).
A hemoglobin measurement in any infant between ages six and
12 months of age where there is a suspicion of poor iron and general
nutritional intake is prudent even if the child is not from a high-risk
group. While serum ferritin has not been evaluated as a screening test,
it measures poor iron stores and allows the identification of iron
deficiency prior to the development of anemia. It may be considered as
an additional test in selected infants.

Unanswered Questions (Research Agenda)
Randomized controlled trials evaluating the impact of iron
fortified formula and cereal on clinical outcomes are a high priority.
Studies evaluating clinical outcomes of strategies to prevent and/or
treat IDA in high risk groups, including the evaluation of early
detection measures are likewise of high priority.

Evidence
The evidence in this review was identified using a MEDLINE
search with the key words: anemia, hypochromic for the years
1984 to October 1993. The review was initiated in June 1991 and
recommendations were finalized by the Task Force in February 1994.
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Prevention of Iron Deficiency Anemia
in Infants
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Iron fortified formula
(if not breast-feeding)

Use of fortified
formula lowers rates
of iron deficiency
anemia (IDA). Studies
measuring clinical
outcomes have not
been conducted.

Randomized controlled
trial<10> (I); quasirandomized trial<12>
(II-1)

There is fair evidence
to recommend fortified
formula for nonbreast-fed infants (B)

Iron fortified cereal

Lower IDA rates, for
infants consuming
iron fortified cereal
compared to placebo,
after the age of 4-6
months. Studies
measuring clinical
outcomes have not
been conducted.

Randomized controlled
trials<10,11> (I)

There is fair evidence
to recommend iron
fortified cereal for
infants beginning at
4-6 months of age (B)

Breast-feeding

Decrease in iron
deficiency in breastfed infants compared
to infants fed cows
milk (but not as low as
the prevalence in
those fed iron fortified
formula).

Quasi-randomized
study<12> (II-1)

Decreased IDA in
breast-fed infants;
breast-feeding has
been recommended on
other grounds as
well.*

Cohort analytic
study<3> (II-3)

There is fair evidence
to recommend breastfeeding in newborn
infants to lower the
risk of iron deficiency
anemia* (B); however,
infants breast-fed
beyond 6 months of
age benefit from iron
fortified cereal to
prevent the
development of IDA

Two trials have
demonstrated the
benefit of iron oral
supplements in
infants. In North
American the use of
iron fortified formula
and cereal is more
widely used and may
be more feasible.

Randomized controlled
trials<13,14> (I)

Iron Supplementation

*

There is fair evidence
to recommend iron
supplementation in
infancy but iron
fortified formula and
cereal may be more
feasible in most
settings (B)

There is good evidence to recommend breast feeding for other reasons (A recommendation for
preventing infection; see Chapter 22).
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Prevention of Iron Deficiency Anemia
in Infants (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Routine Hemoglobin
measurement at 6-12
months

Conflicting evidence
from randomized
controlled trials
evaluating clinical
outcomes. Three
studies showed no
benefit from therapy;
one recent study
demonstrated
improvement in both
cognitive and motor
development.

Randomized controlled
trials<15-19> (I)

Conflicting and
insufficient evidence to
recommend the
inclusion or the
exclusion of routine
hemoglobin
determination in
normal-risk infants
(C); on the basis of a
higher prevalence in
certain risk groups**
and a greater
likelihood of inability
to consume iron
fortified products,
there is fair evidence
to recommend a
routine hemoglobin
measurement for highrisk infants (B)

**

High-risk infants include: infants of families of low socioeconomic status, Chinese or
aboriginal ethnic origin, low birth weight (<2,500 grams) or fed only whole cow's milk during
the first year of life.
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Well-Baby Care in the First 2 Years
of Life
Prepared by William Feldman, MD, FRCPC

1

In 1990, the Canadian Task Force on the Periodic Health
Examination reviewed the evidence on various elements of wellbaby care<1> and found good evidence for immunization against
diphtheria, measles, mumps, pertussis, poliomyelitis, rubella and
tetanus and Hemophilus influenzae type B (HIB) infection during
well-baby examinations (A Recommendation). Since that time
the effectiveness of immunization against hepatitis B infection
has been established. The subject of childhood immunization,
however, is dealt with in a separate section and will not be
covered here. (See section on Immunization of Children and
Adults.) In its 1979 report, the Task Force found fair evidence to
support inclusion of clinical examination for disorders of physical
growth (serial measurement of height and weight) in the periodic
health examination of well infants and children
(B Recommendation). This recommendation is brought forward
without evaluation of new evidence. In 1990, the Task Force
concluded that there was good evidence to support counselling to
reduce injury risk factors in the home, as well as anticipatory
guidance for night-time crying. The subject of risk reduction is
also dealt with in Chapter 28 on Prevention of Household and
Recreational Injuries in Children. On the basis of good detection
maneuvers, effective treatment, and the alleviation of the burden
of suffering, an A Recommendation was given to certain
components of the physical examination, specifically
examination of the hips, the eyes, and of hearing during wellbaby care in the first year of life. New evidence relating to
screening for congenital hip disease<2,3> and deafness<4> has
been published and is reviewed here. We also found fair evidence
that enquiring about developmental milestones may lead to
effective environmental stimulation in infants with developmental
delay caused by environmental deprivation (B Recommendation)
and no evidence that screening for potential child abuse is
effective (C Recommendation). The subject of prevention of child
abuse is currently reviewed in Chapter 29 on Primary Prevention
of Child Maltreatment which reviews this topic in detail. For
recommendations on various other issues in pediatric preventive
health care see the section on Pediatric Preventive Care.

1
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Burden of Suffering
The goals of visits for well-baby care are 1) to immunize, 2) to
provide parents with reassurance and counselling on safety, nutrition
and behavioral problems; and 3) to identify and treat physical,
developmental and parenting problems.

Unintentional Injury
Trauma is the leading cause of death among children over 1 year
of age. In developed countries injuries cause at least four times more
childhood deaths than any disease. The leading cause of death among
Canadian children is motor vehicle accidents; this is followed in
descending order by drowning, burns, choking and falls. The morbidity
rate is also considerable, although the true rate is impossible to
ascertain since only in-patient data are gathered systematically.
Disfigurement, disability, developmental delay and emotional problems
are major sequelae of accidental injuries to children.

Trauma is the leading
cause of death
among children over
1 year of age

Sleep Problems
Night-time awakening and crying in children beyond the age
when infants require night-time feeding occurs in at least 20% of
children in the first few years.<5>

Hearing Problems
Severe bilateral congenital deafness is found in 1 of every
2,000 newborns. If profound hearing loss is not identified within the
first year of life the likelihood that the child will have intelligible speech
and attain educational standards commensurate with intellectual ability
will be greatly reduced.

Amblyopia
The prevalence of amblyopia depends on the criterion used to
measure it. If a corrected visual acuity of 6/12 (20/40) or worse is
used, 2% of the population is affected.

Congenital Hip Dislocation
Controversy exists regarding the incidence of congenital hip
dislocation, estimates varying from 2 to 50 per 1,000 live births.<6>
These wide differences in estimates of incidence may be explained by
differences in the infants’ ages at examination, in the thoroughness and
skill of the examiners and by racial differences. The higher prevalence
observed in the neonatal period is likely due to the transient laxity of
ligaments during the first few weeks of life. Over diagnosis presents
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certain risks. First, a proportion of subluxatable hips become stable
spontaneously during the first year of life. In addition, over-aggressive
abduction treatment may be harmful, leading to avascular necrosis of
the femoral head.

Developmental Delay
Mental retardation, defined for statistical purposes as an
intelligence quotient at least two standard deviations below the mean
as determined by a standard test of intelligence, occurs by definition in
2% to 3% of children.

Parenting Problems and Child Maltreatment
The true incidence of parenting problems leading to child abuse
in the first 2 years of life is unknown since it is not known what
proportion of cases are reported. In the United States the estimated
prevalence of maltreatment is 1% to 2% among children under
18 years of age. The outcomes of such maltreatment include death,
disfigurement, disability, developmental delay and emotional problems.
(See Chapter 29 on Primary Prevention of Child Maltreatment)

Maneuver
During the era in which healthy newborns were kept in hospital
for 5-7 days the Task Force recommended six well-baby visits for
healthy term infants born to primiparous women (one within the first
month and then at 2, 4, 6, 12 and 18 months) to include 1) an
assessment of growth and development as well as parenting skills;
2) counselling on nutrition, safety and common problems such as
night-time crying; 3) physical examination, particularly for hearing
impairment (parents were asked about their concerns regarding the
infant’s hearing, and the response to the clap test is noted), strabismus
(as determined through the cover test and the light reflex test) and
congenital anomalies such as hip dislocation (as determined through
the Ortolani test); and 4) immunization.<1>
Since the recent shift to early discharge of healthy full-term
newborns at 1-3 days after birth from the previous discharge policy of
5-7 days of age, the optimum timing of the first well-baby visit has not
been established in terms of effectiveness. Previously, problems such as
feeding difficulties, jaundice, etc., were usually dealt with while infants
were still in hospital. Now, such problems may arise after the baby has
been discharged. For these reasons a well-baby visit during the first
week or two may well be advisable for primiparous as well as
multiparous women, although the effectiveness of this schedule has not
been examined through clinical research studies.
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With regard to screening for hearing, a recent National Institute
of Health Consensus Statement on early identification of hearing
impairment in infants and young children recommended universal
screening by 3 months of age using auditory brainstem responses
(ABR) or evoked otoacoustic emissions (OCE). The statement
acknowledges a high false positive rate using either technique and that
much of the evidence is descriptive. There are no randomized trials
supporting the benefits of early identification and intervention<4>;
until there is better evidence that universal screening using ABR or
OCE is superior to enquiring of parents and the clap test in long-term
outcome, the latter approaches continue to be recommended.
Counselling on safety should include a recommendation to
maintain the temperature in the hot water heater at less than 54.46°C
(120°F), to safety-proof cupboards and drawers containing medicines,
cleaners and solvents, to put up gates across stairways and to prevent
access to sharp objects or electric outlets.
Anticipatory guidance for persistent night-time crying involves
enquiring at the 6-month visit whether the infant is sleeping through
the night and, if not, whether this is distressing to the parents. If so,
systematic ignoring is recommended.
Universal newborn screening for congenital hip disease using
ultrasound is being done in a number of European centres, but the
incidence of infants judged to be in need of treatment differs
considerably in different centers, suggesting that the diagnostic
methods and criteria need further study.<2> In another study,
ultrasound was used only for those newborns whose hips were
“doubtful” after clinical assessment; the authors report good results
with this approach.<3> Until there is good evidence that routine
ultrasound leads to better long-term outcome than physical exam of
the hips, the latter approach continues to be recommended.

Counselling on safety
should include a
recommendation to
maintain the
temperature in the
hot water heater at
less than 54.4°C
(120°F)

Effectiveness of Prevention and Treatment
In 1977 Dershewitz and Williamson<7> reported the results of
a randomized controlled trial of the prevention of childhood
household injuries through an educational program. They found no
differences in the total household hazard scores between the
experimental and control groups. However, the two groups were of
above average socioeconomic status. Thus, a reasonably high level of
safety may have existed in both groups prior to the intervention. More
recent randomized controlled trials involving lower socioeconomic
groups have shown that safety education during visits for well-baby
care can lower the risk of injury.<8> However, very large samples are
required to show significant differences in the actual rates of injury,
and these studies did not have significant power to do so. Educational
programs designed to enhance infant protection in cars do not appear
to be effective in jurisdictions where such protection has not been

Safety education
during visits for
well-baby care can
lower the risk of injury
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legislated. This subject is reviewed in detail in Chapter 44 on
Prevention of Motor Vehicle Accident Injuries.
In a randomized controlled trial involving low-income families
prenatal and postnatal counselling with anticipatory guidance in
19 visits of 1 hour each during the first 3 years of life were compared
with routine well-baby care in the control group. The intervention was
associated with less anemia, better infant nutrition and fewer
behavioral problems at 5 and 6 years of age. In current clinical practice,
whether the schedule recommended by the Canadian Pediatric Society
(eight visits in the first 2 years) or that of the American Academy of
Pediatrics (nine visits) is followed, the amount of time spent in
counselling and anticipatory guidance (usually a few minutes) is far less
than was provided in the aforementioned study.<9> As a result of iron
supplementation of food in Canada iron deficiency anemia is rare. The
issue of iron deficiency is discussed in detail in Chapter 23 on
prevention of Iron Deficiency Anemia in Infants.
Night-time crying, a particularly vexing problem, frequently
arises as an issue during visits for well-baby care. There is now level I
evidence (from a randomized controlled trial) that counselling
significantly reduces the prevalence of this problem.<5>
The early detection of certain physical problems, such as
deafness, strabismus and congenital hip dislocation, can lead to
effective interventions that prevent important physical and emotional
difficulties. Although there have been no randomized controlled trials
of the effectiveness of combined screening and intervention programs
for such problems, the natural histories of undetected congenital
deafness, strabismus and hip dislocation indicate considerable suffering
and disability.
A study involving children with profound hearing loss (at least
70 dB in the speech frequencies) compared intervention with hearing
aids and special training begun before and after 3 years of age.
Sentence construction of those exposed to early (as opposed to late)
intervention more closely matched that of control subjects with
normal hearing. Unfortunately, confounding variables such as parent
education were not assessed.
Although there is some controversy surrounding the exact age
at which correction of congenital esotropia is essential to prevent
amblyopia or failure of binocular vision,<10> current ophthalmological
practice has been influenced by a cohort study in which infants whose
eyes were aligned before 24 months of age had significantly fewer
problems with binocularity.<11>
In a study of congenital hip dislocation the amount of open
surgery required was much less and the long-term results much better
among infants whose condition has been diagnosed at birth and
treated with abduction splints before 1 month of age than among
those diagnosed later in the first year.<6>
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Other than the specific instances of phenylketonuria and
hypothyroidism (usually diagnosed in the neonatal period) few
measures to prevent mental retardation are available. For
environmentally deprived infants an enriched environment may
enhance mental development.

Frequency of Visits for Well-baby Care
A recent randomized controlled trial in Canada, involving healthy
term neonates in intact families from all social classes, showed that the
goals of well-baby care were achieved as well in a group randomly
allocated to 5 or 6 visits coinciding with immunizations, as compared
with a group allocated to 10 visits during the first 2 years. There were
no differences in 1) physical status (assessed by a pediatrician blinded
to group assignments); 2) developmental status at 2 years of age
(assessed by the Mental Development Index of the Bayley scales of
infant development; 3) maternal knowledge of child-rearing or
maternal anxiety (as measured by the Hulka Infancy Questionnaire);
4) safety and infant stimulation in the home (determined by the Home
Observation for Measurement of the Environment test); and 5) parentinitiated visits as a result of illness. The sample size provided adequate
statistical power to detect any clinically significant differences.

Recommendations of Others
In 1990 the College of Family Physicians of Canada, concurred
with the recommendations of the Task Force for an additional visit
within the first month for infants of primiparous women. The Canadian
Pediatric Society also recommended a visit within the first month as
well as an additional visit at nine months for all well babies.
In 1989, the U.S. Preventive Services Task Force recommended
that clinical prudence should be used to provide counselling on
measures to reduce the risk of unintentional household or
environmental injuries from falls, drownings, fires or burns, poisoning,
and firearms. They also recommended that clinicians should be alert
for signs of ocular misalignment when examining infants and that the
height and weight of children should be measured regularly and plotted
on a growth chart throughout infancy and childhood.<12> Their
recommendation on screening for hearing impairment is currently
under review.

Conclusions and Recommendations
There is good evidence for counselling about risk factors for
accidental injury in the home during all well-baby visits.
(A Recommendation) Anticipatory guidance particularly with regard to
night-time crying beyond the expected age is also recommended
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(A Recommendation). Although repeated examination of hips and
hearing is recommended, (A Recommendation) there is insufficient
evidence at this time to recommend that routine use of ABR or OCE
for hearing screening of healthy babies should replace regular
assessment of hearing during well-baby visits using parental questioning
and the clap test. Additionally, there is insufficient evidence at this time
to recommend that routine ultrasound examination of the hips should
replace clinical assessment of the hips in the nursery and during wellbaby visits. Repeat examination of the eyes for strabismus is
recommended during well-baby visits, especially during the first six
months (A Recommendation). There is fair evidence to assess
developmental milestones at each visit, since, for infants with
developmental delay due to lack of stimulation, an enriched
environment may be effective (B Recommendation). There is fair
evidence for serial measurements of height, weight and head
circumference (B Recommendation).

Unanswered Questions (Research Agenda)
1.

Is routine hearing screening of healthy babies using ABR or OCE
more effective than traditional means during well-baby visits, in
terms of the long-term outcome of oral language development?

2.

Is routine hip screening using ultrasound more effective than
clinical assessment in terms of long-term outcome?

3.

The optimum frequency and timing of well baby visits needs to
established.

Evidence
A MEDLINE search from 1990 to May 1993 was conducted for
the mesh headings hip dislocation, congenital, heart defects, congenital,
mass screening, ocular motility disorders, hearing disorders,
counselling, accident, child abuse, crying, sleep disorders, child
development disorders, and child behavior. This review was
undertaken in May 1993 and updates a report published in 1990.
Recommendations were finalized by the Task Force in March 1994.
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Well-Baby Care in the First 2 Years of Life
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Counselling to reduce
risk factors in the
home

Families counselled
about risk factors for
accidental injury in the
home have fewer risk
factors at follow-up
visits than those not
counselled.

Randomized controlled
trial<7> (I)

Good evidence to
include in periodic
health examination (A)

Anticipatory guidance
for night-time crying

Families complying
with appropriate
counselling have fewer
problems with nighttime crying than those
not counselled.

Randomized controlled
trial<5> (I)

Good evidence to
include in periodic
health examination (A)

Repeated examination
of hips, eyes and
hearing, especially in
the first year of life

Outcome better with
early than with late
detection and
treatment of
congenital hip
dislocation, amblyopia
and hearing
impairment.

Cohort studies<2,3,68> (II-2); expert
opinion<4> (III)

Good evidence to
include in periodic
health examination on
basis of good
detection maneuvers,
effective treatment and
alleviation of burden of
suffering (A)

Enquiries about the
achievement of
milestones at each
visit

Other than the
prevention of
phenylketonuria and
hypothyroidism
(usually diagnosed by
screening in the
neonatal period) few
preventive measures
are available for
mental retardation; for
environmentally
deprived infants an
enriched environment
may enhance normal
mental development.

Cohort study<11>
(II-2)

Fair evidence to
include in periodic
health examination (B)

Serial measurements
of height, weight and
head circumference

Treatment effective
and efficacious for
short stature due to
hypothyroidism,
hypopitutitarism, and
congenital adrenal
hyperplasia.

Cohort<2> (II-2)

There is fair evidence
to include in the
periodic health
examination (B)

The appropriate
frequency of
measurement is
unclear.

Expert opinion<2,12>
(III)

Note: For recommendations on other pediatric issues see section on Pediatric Preventive Care and
Immunizations of Children and Adults
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Screening Children for Lead Exposure in
Canada
Adapted to the Canadian context by William Feldman, MD,
FRCPC 1 and Patricia Randel, MSc2 drawing freely from the
manuscript prepared for the U.S. Preventive Services Task Force3

Lead is a heavy metal that can affect virtually every organ
system in the body, particularly the nervous, hematologic and
gastrointestinal systems. It is widely distributed throughout the
environment because of contamination from energy production,
metallurgy and associated processes.
In 1991, the U.S. Centers for Disease Control and
Prevention (CDC) revised their intervention level for lead toxicity
from blood lead (BPb) levels of 25 µg/dL to 15 µg/dL.<1> The
CDC now recommends l) screening virtually all children for lead
exposure at 12 and 24 months; 2) screening children at high risk
every 6 months beginning at 6 months of age; and 3) using direct
measurement of BPb rather than erythrocyte protoporphyrin
(EP) to screen.
A recommendation for universal screening with BPb

assumes that many children have mild (10-24 µg/dL) or moderate
(25-44 µg/dL) lead exposure, that this condition can be
accurately and reliably detected by available screening tests, that
the condition is harmful to children, that detection results in
meaningful health benefits, and that such benefits outweigh the
risks associated with intervention. (Note: The units µg/dL will be
used throughout this chapter. To convert to umol/L, divide by
20.72.)

In adapting these criteria to the Canadian context the
Canadian Task Force finds fair evidence to support targeted
screening by blood lead (BPb) determination in high-risk infants
and children (B Recommendation) but insufficient evidence to
recommend for or against universal screening in Canada.
(C Recommendation).

1

Professor of Pediatrics, Preventive Medicine and Biostatistics, University of
Toronto, Toronto, Ontario
2
Research Associate for the Canadian Task Force on the Periodic Health
Examination, Department of Pediatrics, Dalhousie University, Halifax, Nova Scotia
3
By Carolyn DiGuiseppi, Science Advisor, U.S. Preventive Services Task Force,
Washington, D.C.
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This review examines published evidence regarding mild
and moderate lead exposure in order to determine whether a
recommendation for universal screening to detect these levels is
supportable in Canada. Studies of adults occupationally exposed
to lead were excluded from consideration.

Burden of Suffering
Short-term acute exposure to high levels of lead can cause a
metallic taste, abdominal pain, vomiting, diarrhea, convulsions, coma or
even death. Long-term exposure may lead to anemia, learning
disabilities and hyperactivity, problems with memory and attention
span, as well as lack of appetite, abdominal pain, irritability and
impaired kidney function.

Prevalence
The prevalence of neurotoxic lead levels in asymptomatic
children in Canada is unknown. Surveys which have been conducted in
Canada in the last fifteen years revealed that most Canadian children
have blood lead levels below 10µg/dL and that the levels of lead
exposure have declined. However variations in the reported
prevalence of lead exposure in different communities and populations
suggest that important local differences may exist. Clinically recognized
lead poisoning is a rare event among Canadian children, and chelation
therapy is rarely used. Lead poisoning is insignificant when compared
to poisoning by other drugs.

Clinically recognized
lead exposure is a
rare event among
Canadian children,
and chelation therapy
is rarely used

In 1978, The Canada Health Survey, the only national survey of
blood lead levels in children, reported that 90.3% of boys and 100% of
girls aged 3 to 4 years had blood lead levels below 10 µg/dL. In 1986,
the Royal Commission on Lead in the Canadian Environment
concluded that the blood lead levels for children and adults above the
action level of 25 µg/dL were substantially less prevalent in Canada
than in the large urban areas of other countries and were the lowest
reported for all countries from which comparable data were available.
These findings also applied to “hot spots”, such as downtown areas,
near lead smelters, lead-using industries, mines, concentrators, or
other metallurgical industries.
A recent summary of blood lead surveys in Canada from 1979 to
1989 also found that the mean blood lead level in preschool children
was less than 10 µg/dL, except in areas where the soil was
contaminated.
The Ontario Ministry of Public Health, Public Health Branch
have conducted surveys of blood lead levels from 1984 to 1992 in
4-6 year olds in downtown Toronto and estimated that under 4% of
Ontario 4-6 year olds were in the 11-14 µg/dL range. They also
reported that the mean blood lead levels in this age group had fallen
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from 12 µg/dL in 1984 to 3.5 µg/dL in 1992. Two recent Canadian
studies comparing blood lead levels of pre-school children in smelting
towns (Trail B.C., and Rouyn-Noranda, P.Q.) from the mid-1970s to
the late 1980s have also reported similar findings, reporting declines of
about 45%.
Cross-sectional studies of blood lead levels in urban, suburban
and rural Quebec and Ontario children found geometric means of
≤10 µg/dL.<2,3> In a 1989 study in Vancouver about 7% of preschool
children had a blood lead level of 9.94 µg/dL and mean blood lead level
was 5.39 µg/dL.
A 1991 cross-sectional study in Saint John, New Brunswick
revealed that among 23 children and 68 adults tested, 53% had blood
lead levels above 25 µg/dL. A second survey of 205 individuals found
that 50 were above 25 µg/dL. In a third study of 97 city children aged
1-3 years, 11.3% of participants had levels above 25 µg/dL. Mean blood
lead levels were 4.77 µg/dL (range 1.2 µg/dL-18 µg/dL) in males and
5.6 µg/dL (range 1.4- 17.6 µg/dL) in females.<4>
Studies conducted on neonates in urban Toronto and urban,
suburban and rural Quebec reported a geometric mean of
<2 µg/dL.<5> Ninety-nine percent of the Toronto infants studied had
cord blood lead levels below 7.04 µg/dL as compared to 34% in a
similar study conducted in Boston and in Port Pirie, Australia, a highrisk area.
In the U.S., a national survey of BPb levels conducted as part of
the National Health and Nutrition Examination Survey II (NHANES II)
in 1976-1980 found that average blood lead levels, adjusted for race,
sex, age, urbanization, etc., had decreased approximately 37% between
1976 and 1980. This decline correlated significantly with the
concurrent decline in the use of leaded gasoline. Wide variations
between communities suggested that community rather than national
prevalence surveys were required to determine the need for screening
and intervention.
Periodic population-based samples of BPb levels from Europe
also have shown continuing declines in blood lead levels associated
with reductions in the use of leaded gasoline over the past
decade.<6,7>

Sources of Lead in the Environment
Sources of environmental lead exposure include: lead-based
paint; soil and dust from paint, gasoline, and industrial sources; drinking
water; certain occupations and hobbies; airborne lead from point
sources such as lead smelters; and lead-contaminated food (from
sources such as lead-soldered cans, the rain and soil in which food
plants were grown, storage and serving vessels, and dust in the
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home).<1> Certain traditional ethnic remedies have also been
associated with lead exposure.<8>
The individual contributions of each of these lead sources to the
overall body burden of lead is not well-defined, primarily because of
the lack of large population-based representative samples of
concurrent measures of BPb levels and environmental lead exposures.
In Canada, the Hazardous Product Act has imposed strict federal
legislation which has reduced lead levels in food, interior paint,
furniture, and coatings of children’s toys. Lead pipes and solder are
prohibited but may still contribute to increased levels of lead in
drinking water in areas with highly acidic water.

Paint
In the United States, lead-based paint is thought to be the most
common high-dose source of lead exposure for children, and is an
important source of household dust lead.<1> By contrast, in Canada,
elevated blood lead levels due to lead dust from paint and pica are less
commonly reported at levels higher than 10µg/dL, although cases may
go undetected and/or unreported. Lead-based paint was in widespread
use until the 1950s when the use of lead-based paint and its lead
concentration began to decline. The manufacture of leaded paint was
banned in Canada in 1972 and in the United States in 1978 although it
is still available for industrial, military and marine use.
Although most Canadian experts feel that paint as a source of
lead exposure is dramatically less significant in Canada than in the
United States, a recent article cautions that “sound scientific data
supporting this position are lacking”.<2>
Lead paint exposure from housing has been associated with lead
toxicity as measured by BPb levels.<4,9,10> Houses built prior to
1950 are the most likely to contain paint with high concentrations of
lead. The risks of exposure from leaded paint and household dust are
greatest when the paint is in deteriorated condition, as when chipped
or peeling. In a recent cross-sectional study, peeling paint was found to
be a significant factor associated with elevated blood lead levels in
children living in the city of Saint John, New Brunswick.<4>
Remodelling and renovations of older houses can also produce
increased levels of lead in the environment, increasing children’s risk of
toxicity.
In its 1986 report, the Royal Commission on Lead in the
Canadian Environment was unable to identify any case where lead
paint was definitely implicated in raised blood lead levels among groups
of children. Since then isolated cases of acute lead poisoning with
profound sequelae from chronic ingestion of lead-based paint have
been reported in London, Ontario, Winnipeg, Manitoba and Halifax,
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Nova Scotia. Other cases may have occurred but are not easily
identified or are asymptomatic.

Air
Blood lead levels of Canadians have shown a consistent decline
over the past fifteen years, attributed largely to the removal of lead
from gasoline.
Blood lead levels of
Canadians have
shown a consistent
decline over the past
fifteen years

Soil
Lead in soil and dust are also important sources of exposure,
despite recent declines in its use in paint, gasoline, and industry. Soil
lead levels near roadways and adjacent to lead smelters are typically
thousands of times higher than natural levels.

Water
Water lead concentration has also been found to correlate with
BPb concentrations.<2,11> In the city of Saint John, New Brunswick, it
was reported in 1990 that 13% of homes surveyed had lead levels of
50 parts per million (ppm). The acceptable level according to the
Canadian Guideline is 0.01 ppm. Blood lead levels have been found to
be significantly associated (p<0.05) with living in certain areas of the
city, lead pipes from the main water line leading into the home or lead
pipes in the home and using hot water directly from the tap in
preparing food.<4>

Risk Factors for Increased BPb Levels
Risk factors for elevated BPb levels relate either directly or
indirectly to the sources of lead exposure described above. The most
important demographic risk factor is probably age. Blood levels tend to
rise after birth, peak between 18 months and 2 years of age, and
decline gradually through adolescence.<12,13> Possible contributors
to this age effect include ingestion of lead in food at a greater quantity
relative to body weight compared to adults, increased efficiency of
gastrointestinal lead absorption, and normal hand-to-mouth activity in
young children that results in their frequently placing their dirty hands
and other objects into their mouths.
Several recent cohort studies have attempted to clarify the
contributions of various sociodemographic risk factors to BPb levels
with conflicting results.<4,14> Given the correlational nature of
sociodemographic risk factors, however, it is possible that both lead
indices and social factors may be associated with other unmeasured
factors related to environment lead exposure. This is particularly
important because of their potential role as confounders in evaluating
the effects of lead on childhood growth and development, since
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sociodemographic factors have important independent effects on these
outcomes.
Household members may also be exposed to high lead levels
from clothing or waste material brought home by workers in leadbased industries or hobbies.<1>

Neurobehavioural Effects of Lead
Exposure to very high levels of inorganic lead associated with
blood lead levels >70 µg/dL can cause convulsions and coma,
sometimes resulting in death or long-term sequelae.<1> Neurotoxic
effects may occur at BPb levels much lower than 80 µg/dL; the
threshold (if any) for such effects in humans, particularly children, is
unknown. The principal concern of recent research has been the risk
of neurodevelopmental dysfunction in children, related to the effects of
lead on the immature, rapidly developing nervous system.
Evidence that reductions of moderate BPb levels (25-55 µg/dL)
may benefit children’s cognitive function comes from a recent
prospective cohort study evaluating chelation therapy and iron
supplementation (for iron deficient or depleted children) in
154 children aged 13-87 months, all of whom received “largely
successful” household lead abatement.<15> At 6-months follow-up,
changes in cognitive function were significantly associated with
reductions in BPb level after controlling for confounding variables. The
cognitive index increased 1 point for every 3 µg/dL decrease in BPb
level over the 6 month period.
No prospective studies evaluating associations between
reductions in mildly elevated BPb and improvements in cognition have
been identified. There is currently fair evidence that low level lead
exposure as measured by BPb has a statistically significant effect on IQ
or related measures of cognitive function but the clinical significance is
unknown. In the past two decades, many studies<12-39> have
evaluated lead exposure (as measured by BPb) and cognitive function
in children, but few have found a significant effect of mild to moderate
exposure on neurobehavioural function in children. Results from
different studies have been inconsistent, effect sizes have been small,
and few associations have been statistically significant. Many studies
included children with moderate rather than low (10-24 µg/dL) BPb
levels. The effects, if any, of low BPb levels on cognition are likely to be
even smaller.
It is possible, however that these studies were unable to
demonstrate a major effect because 1) intelligence may not be the best
measure of neurologic damage due to lead; 2) sample sizes were too
small to detect an effect; or 3) BPb may be an inadequate measure of
exposure.
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BPb levels primarily reflect recent exposure (i.e. over the last
3-5 weeks) and correlate poorly with lead levels in shed deciduous
teeth,<17> which may better represent chronic or cumulative
exposure. Mean dentine lead levels increase with duration of exposure
to high levels of domestic water lead, and with age. Tooth (or dentine)
lead may therefore represent cumulative lead exposure, in which case
the causal linkage between cognitive function and high tooth lead levels
would be clearer than between cognitive function and high BPb levels.
Studies of tooth lead therefore may raise fewer methodologic
questions than those of BPb, and a number of such studies have
recently been conducted. Studies using dentine lead concentrations
have shown consistent associations between increased lead and
decreased IQ, although effect sizes have been quite small and not
always statistically significant,<16,17,40-46> and some of these studies
have suffered from methodologic errors.
There is fair evidence that lead exposure as measured by tooth
lead is associated with (perhaps not causally) a small reduction in IQ
test scores. There is limited evidence that tooth lead is associated with
inferior long-term scholastic achievement.<40,41> Studies of the
effects of mild lead exposure, as reflected by tooth lead levels, on longterm scholastic achievement need to be replicated. Continued
research on the effect of lead on neurobehavioural function, with
attention to improved measurement of lead burden and to adequate
control of potential confounding, is essential.
One problem with evaluating the neurobehavioral effects of lead
exposure using IQ tests is that they may not be the best measure of
neurologic dysfunction. Significant, associations between concurrent
BPb and visual-motor integration and delayed reaction times at low to
moderate levels have been reported.<17,18,20,21> The clinical
significance of this finding is unclear and may reflect attentional deficits.
While large cross-sectional studies have suggested an association
between current BPb levels and stature, the study designs limit their
ability to establish a causal relationship. There is fair evidence that
prenatal mild and moderate lead exposure does not affect growth, and
insufficient evidence to support or refute an adverse effect of postnatal
lead exposure on growth. Continued research appears warranted.

Lead and Anemia
Lead exposure also affects red blood cells, typically causing
anemia. There have been few reports of anemia due to lead exposure
at BPb levels ≤25 µg/dL.

Maneuver
Most studies of lead effects have used blood lead concentrations
as the indicator of lead toxicity, in part because it is a relatively simple
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and inexpensive test to perform. A single blood lead level cannot
distinguish between recent exposure to a high level of lead and chronic
exposure resulting in a steady state level.
The precision and reliability of BPb measurements at low and
moderate levels may be affected by environmental lead contamination
during blood collection and by laboratory analytic variation. Skin lead
contamination may also be a problem, particularly with capillary blood
sampling. However, studies have demonstrated that adequate attention
to methods that minimize the risk of contamination using either
capillary or venous sampling results in similar BPb levels.<47-49>
Regarding analytic variation, current proficiency testing program
criteria for blood lead require that reported results are within
±4 µg/dL of target values for values ≤40 µg/dL.<50> At BPb levels as
low as 10-25 µg/dL, analytic variability of ±4 µg/dL and small errors
caused by environmental contamination could lead to inappropriate
decisions regarding intervention. Sending a repeat specimen to a
different laboratory could increase analytic variation, since betweenmethod variability tends to exceed within-laboratory
variability.<1,50,51> Methods for determining BPb have good precision
and accuracy but tend to be expensive, cumbersome and relatively
slow.<50-52> Among Canadian laboratories specializing in blood lead
analysis one would expect at least 10% of the samples to be
misclassified if the cutoff point were 10 µg/dL. Changes in BPb levels
up to ±8 µg/dL may be due to error and variability.
Erythrocyte Protoporphyrin (EP) measurement is inexpensive,
unaffected by environmental lead contamination, is easily performed
on capillary blood specimens, and is a better indicator of chronic lead
exposure than BPb measurement. However, it appears to lack
sensitivity and specificity for lead exposure in the low to moderate
range, using BPb as the reference standard.
Inexpensive, non-invasive methods for assessing total body lead
burden are clearly needed, particularly for low levels. Until such
methods are available, measuring BPb appears to be the best
alternative for screening for lead exposure.

Effectiveness of Prevention and Treatment
There have been no controlled trials to demonstrate that
routine screening for BPb results in better clinical outcomes than
either targeted screening or case-finding, but uncontrolled time series
have suggested that screening high-risk populations may be effective in
improving clinical outcome when compared to case-finding.<53,54>
No controlled trials of targeted screening, and no studies of any kind
evaluating universal screening or the health benefits of screening to
detect mild or moderate lead exposure, were found in our literature
review.

There have been no
controlled trials to
demonstrate that
routine screening for
BPb results in better
clinical outcomes
than either targeted
screening or case
finding
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The rationale behind detecting BPb >10 µg/dL is that
identification of such levels allows initiation of interventions that will
prevent complications of lead toxicity or will prevent subsequent
increases in BPb to toxic levels. Controlled trials demonstrating that
interventions for persons who have mild to moderate lead exposure
produce better outcomes than no intervention have not been
reported. Without intervention, mean BPb levels are known to
decrease as children age (after a peak at about age 2 years).<12,13> To
evaluate adequately the effects of interventions on BPb levels, studies
must take into account changes over time, preferably by using
untreated controls.

Environmental Lead Abatement
There is good evidence against the use of soil-abatement to
reduce BPb levels in children with mild lead exposure, and no evidence
concerning clinical benefits of this intervention.<55> There is fair
evidence that residential deleading results in significant BPb reductions
in children with BPb levels ≥25 µg/dL.<56> Data of a beneficial effect
on cognitive function of residential deleading with children who have
moderately elevated lead levels are limited to a single cohort
study.<12> Most studies of residential deleading suffer from important
design flaws, particularly the absence of adequate controls and limited
follow-up. One-time dust abatement has little effect on BPb in children
with mild exposure,<55> but frequent, careful cleaning to reduce lead
dust levels appears to cause modest, long-term reductions in BPb
levels in children with moderate lead exposure,<57> and is likely to
cost substantially less than deleading.

Pharmacologic Intervention
In children with symptomatic, severe lead exposure, treatment
with dimercaprol (BAL) plus CaNa2-EDTA appears to reduce
morbidity and mortality (Comparisons of times and places, Grade II-3)
evidence.<58-64> Treatment of children with severe (≥ 55 µg/dL),
asymptomatic lead exposure with EDTA or succimer reduces BPb
levels to the range where the risk of encephalopathy or death is low,
and these effects (at least for EDTA) may be long-lasting (Grade II-3)
evidence).<61,65-69>
A large cohort study of EDTA chelation therapy in children aged
13-87 months with BPb levels between 25 and 55 µg/dL<15,70> found
no association between chelation and reductions in BPb, bone lead or
EP concentration, or improvements in cognitive function. Chelating
agents have been associated with short-term reduction in BPb levels in
before-after studies,<71-73> but these effects have not been sustained
in the absence of other interventions.
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Succimer, an oral chelating agent, was approved by the U.S. Food
and Drug Administration in 1991 for use in children with BPb levels
>45 µg/dL, and appears to have fewer adverse effects than BAL or
EDTA. Neither has been evaluated in placebo-controlled trials in
children with asymptomatic exposure at levels below 55µg/dl.
Penicillamine has been evaluated in two recent retrospective
cohort studies of patients with BPb levels 25 to 40 µg/dL<72,73> with
encouraging results. However, neither study describes results of
long-term follow-up.
No controlled trials evaluating the efficacy or effectiveness of
nutritional intervention (such as caloric, calcium or iron
supplementation) for children with mild or moderate lead exposure
were found.

Adverse Effects of Screening
The adverse effects of venipuncture for initial screening for lead
toxicity are minimal, including rare complications of infection or
bleeding. Problems may be associated with follow-up findings including
financial costs and the inconvenience and anxiety associated with
EDTA lead mobilization tests (LMT), although none of these effects
have been evaluated in controlled studies. The LMT requires
intramuscular or intravenous infusion, a stay at the clinical center for at
least 8 hours, and for young children, application of urine collection
bags, which are clearly not minor inconveniences. The potential risks
associated with EDTA mobilization tests include those of EDTA
therapy (see Adverse Effects of Intervention below), which primarily
affects renal function. The use of EDTA alone in patients with very high
BPb levels has been reported to aggravate neurologic symptoms.<1>
However, no evidence of adverse neurologic effects from the current
dosage used for the LMT in patients with moderate lead exposure has
been reported. A recent study of low income California children
revealed that only 0.12% had BPb >25 µg/dl and with a calculated cost
of $19,139 to detect each of these children. The 6 children so
identified were asymptomatic. Public health resources used to identify
these children might have been used more effectively elsewhere.<74>

Adverse Effects of Intervention
For patients identified with lead exposure, interventions in the
form of lead abatement or chelation therapy may also produce adverse
effects. Residential deleading may result in significant increase in BPb
levels during or immediately after the abatement process among
resident children and lead abatement workers.<56,75-77>
Both EDTA and BAL treatment have substantial toxicity, are
invasive (requiring intravenous or intramuscular injection) and
generally require hospitalization.<1> Side effects, including mild fever,

277

transient elevations of hepatic transaminase, lacrimation, paresthesias,
tachycardia and increases in blood pressure have been reported in
30 to 50% of patients although most side effects are transient.
Early case reports of EDTA use at high doses have described
acute renal failure and death in a number of patients.<78> Therapeutic
EDTA at the lower doses currently used has been reported to cause
transient increases in serum creatinine in 13% and reversible oliguric
acute renal failure in 3% of 130 children.<79> However, in a series of
608 children treated with EDTA (± penicillamine) over a two year
period, only one patient developed proteinuria and edema.<53> EDTA
is a non-specific chelator, and has been associated with a 17-fold
increase in the daily rate of zinc loss in urine.<80>
The principal adverse effects of d-penicillamine are penicillinsensitivity-like reactions, such as rashes, leukopenia, and
eosinophilia.<53,69,72>
Adverse effects reported in studies of succimer have been
uncommon and mild, although clinical experience with this drug is
limited compared to other chelators.

Recommendations of Other Groups
The Federal/Provincial Committee on Environmental and
Occupational Health is currently finalizing recommendations which will
be published in the fall of 1994. The Final Report of The Royal Society of
Canada, had the following recommendations: 1) surveys of blood lead
levels for the identification of “hot spots”; 2) annual screening during
periods of clean-up; and 3) that wherever possible, such surveys be
included in surveys undertaken for other purposes. The U.S.
Preventive Services Task Force recommendation is currently under
review. The U.S. Centers for Disease Control and Prevention
(CDC)<1> recommend: 1) universal screening for all children ages
6 months to 6 years, except in communities where it has been
demonstrated in large numbers of children (number not specified) that
no lead exposure exists; 2) BPb levels beginning at 6 months for
children defined as high-risk for high-dose lead exposure based on a
brief questionnaire, and at 12-15 months for all other children, with
follow-up screening schedules based on risk assessment and previous
BPb levels; and 3) that pediatric health-care providers teach parents
how to prevent lead exposure, tailoring guidance to likely hazards in
the community.

Conclusions and Recommendations
Recent studies suggest that in populations presumed to be at
high risk (based on sociodemographics or housing characteristics), the
prevalence of mild, moderate, and severe lead exposure is highly
variable, with 10-fold differences among different communities. These
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data suggest a need for each community to conduct its own surveys to
determine actual risk. The need for screening is dictated in part by the
likelihood of detecting substantial numbers of cases.
A questionnaire developed by the CDC appears to have a
sensitivity of 64-87% (based on published studies) for detecting
PBb ≤10 µg/dL, but its sensitivity for detecting moderate or severe
lead exposure is unknown and it was not designed as a screening tool.
No studies evaluating the CDC or any other questionnaire in a
Canadian setting have been reported. Although specificity is poor, use
of a validated questionnaire of known and acceptable sensitivity could
reduce substantially the number of children requiring screening with
BPb to detect those with increased levels.
While there is fair evidence that modest neurobehavioral
dysfunction in children is associated with mild to moderate lead
exposure as measured by tooth lead levels, the same association with
low BPb levels is not clearly established. Since high BPb levels are
clearly associated with neurotoxic effects, it is possible that the small
effects likely to be seen with mild to moderate BPb exposure are not
detectable with current psychometric tests, or that BPb is not a
sufficiently accurate measure of lead exposure to detect these effects.
Since lead is known to have many toxic effects, it may have effects at
low levels, although the clinical importance of such effect sizes for the
individual is questionable. On a population basis however, the
cumulative effects of small reductions in IQ might be substantial.
For moderate lead exposure (25-49 µg/dL), no association was
found between chelation with EDTA and improvements in IQ, and
other interventions have not been evaluated with regard to morbidity.
Scientific studies of adequate quality evaluating the ability of chelation
or residential deleading to produce sustained reductions in moderately
elevated BPb levels appear to have given equivocal results. In the
experimental setting, twice monthly dust abatement by a research
assistant has shown modest long-term reductions of moderately
elevated (30-50 µg/dL) BPb levels, although the effectiveness of
counselling families to provide this intervention in their homes has not
been evaluated.
We found no studies that evaluated the effectiveness of early
detection of mild lead exposure in improving clinical outcomes. Good
evidence from a randomized controlled trial showed little effect on
low BPb levels from either soil abatement or one-time interior dust
abatement. Adequate studies evaluating chelation, residential deleading
or other interventions, such as nutrition counselling, for mild lead
exposure have not been reported.
One might argue that results from studies at high levels should
be extrapolated to lower levels. However, the available evidence
shows little or no benefit from intervention at low to moderate levels.
In addition, there are important risks associated with such
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interventions, including substantial increases in BPb levels with
residential deleading, and the potential for adverse effects from
chelation therapy.
Given the low prevalence of elevated BPb levels in the general
Canadian population, the relatively small burden of suffering from low
to moderate lead exposure, and the limited data demonstrating the
effectiveness of intervention, there is currently insufficient evidence to
recommend for or against universal BPb screening of children to
detect mild or moderate lead exposure (C Recommendation).
On the other hand, there are children who are at high risk for
severe lead exposure either because of individual risk factors or
because the prevalence in their community is high. These children may
already be at increased risk for neurobehavioral dysfunction because of
poverty, malnutrition, etc., and are more likely to have BPb levels in
the range for which intervention has shown some effectiveness. They
are therefore more likely to benefit from screening for lead toxicity
(B Recommendation). In communities known to have very high
prevalences of lead exposure (e.g., in certain inner cities, or near lead
smelters), targeted screening may be more efficient and is most
sensitive.

Clinical Intervention
Children found to have BPb ≥50 µg/dL should be treated
according to current standards for chelation and/or environmental
deleading. There is currently insufficient evidence to recommend for
or against chelation therapy or residential deleading as a preventive
maneuver for children with blood lead levels 10-49 µg/dL. Soil
abatement and one-time household dust abatement are not
recommended for the households of children with BPb levels
≤20 µg/dL.
For primary prevention of lead exposure, clinicians should
consider informing families living in homes built before 1950, especially
those in deteriorated condition, of the potential benefits of regular
cleaning to reduce lead dust, including twice monthly wet-mopping
with a high-phosphate detergent cleanser of all surfaces containing (or
presumed to contain) high lead levels.

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.
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Evaluation of the many other contributors to neurologic
dysfunction that may interact with lead, such as nutritional
factors, genetic susceptibilities, and other toxins (including
cigarettes and alcohol).

2.

Evaluation of the ability of residential abatement, oral chelation
therapy, nutritional interventions, and physician counselling to
reduce low to moderate BPb levels, especially on a long-term
basis.

3.

Determination of the long-term effects on neurobehavioral
dysfunction of reducing low to moderate lead levels.

4.

Validation of questionnaires to screen for children at increased
risk of lead exposure, particularly in rural and minority
populations.

Evidence
The literature was identified using a MEDLINE search in the
English language using the key words: Lead or lead Poisoning or
plumbism with subheadings for potential lead sources such as dust and
paint, screening methods, neurobehavioral testing and dysfunction in
children, reproductive outcomes, environmental abatement and
chelating agents for the years 1989 through October 1993. The review
was initiated by the Task Force in March 1993 and the
Recommendations finalized in January 1994.
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Screening Children for Lead Exposure
in Canada
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Blood lead (BPb)
targeted to high- risk
children*

Fair evidence of
modest
neurobehavioural
dysfunction in children
with mild to moderate
lead exposure.

Cohort studies and
case series with
meta-analysis
<12,13,16-46> (II-2)

There is fair evidence
for targeted screening
of high-risk children*
(B)

Screening tests can
reliably and precisely
detect lead exposure.

Cross-sectional and
case-control studies
<9,10,11,14> (II-2);
comparison between
times and places
<6,7> (II-3)

Screening high-risk
populations using
blood lead appears to
result in improved
clinical outcome.

Cross-sectional
studies<47-52> (II-2);
comparison between
times and
places<53,54> (II-3)

There is good
evidence in
symptomatic and fair
evidence in
asymptomatic for
beneficial treatment
with severe lead
exposure. For mild
and moderate lead
exposure there is little
evidence of benefit
and fair evidence for
serious adverse effects
from environmental or
pharmacologic
intervention.

Randomized controlled
trial<55> (I); cohort
studies<15,70,72>
(II-2); comparison
between times and
places<15,53,56,5870,72,73,75,79,80>
(II-3)

Many postulated
adverse effects have
not been adequately
evaluated.

Controlled trial without
randomization<71,56>
(II-1); case reports
<76-78> (III)

* Children at high-risk include: children who live in or regularly visit homes built before 1950 with
deteriorated paint or recent, ongoing, or planned renovation or remodelling; who have a sibling,
housemate or playmate known to have had lead poisoning; who live with an adult whose job or
hobby involves exposure to lead; or who live near lead industries or busy highways.

(Continued on next page)
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Screening Children for Lead Exposure
in Canada (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Universal screening
of children (BPb
and/or
questionnaire)

No studies evaluating
universal screening
were found and no
questionnaires have
been validated on the
Canadian population.
Prevalence is low, the
burden of suffering
from low to moderate
lead exposure is small
and there are limited
data on the
effectiveness of
intervention
<30 µg/dL.

Cross-sectional<2,4,5>
(II-2); case series<3>
and expert opinion<1>
(III)

Insufficient evidence
to recommend for or
against universal
screening to detect
lead exposure in the
general population (C)
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Preschool Screening for Developmental
Problems
1

Prepared by John W. Feightner, MD, MSc, FCFP

Preschool screening is directed at children 3 to 5 years of
age and entails early detection of cognitive and behavioural
problems that could jeopardize school performance. We
evaluated primarily those screening tests that can be used in the
primary care physician’s office or in a relatively small system of
care.<1> Remedial intervention for identified problems is usually
carried out by professional educators, but often involves other
health professionals such as speech and language therapists and
occupational therapists. Early detection of developmental
problems using the Denver Developmental Screening Test (DDST)
has been shown not to improve school performance but to
increase parental anxiety and is therefore not recommended.
However, the benefits of other screening tools and remedial
programs are controversial.

Burden of Suffering
A reasonable
estimate of
prevalence of school
performance
problems is 16-20%

Good data describing the prevalence of school performance
problems are difficult to find. The reported prevalence has varied from
6% to 30%; an arguable estimate is 16% to 20%. The rates have
depended on factors such as the socioeconomic status of the
population studied (children in lower socioeconomic groups tend to
have more difficulties), the definition of school problems and the stage
in the educational process at which an outcome is measured.
The impact of poor school performance on the child and family
can be wide-ranging and difficult to measure, but since society values
education and school performance highly this problem has received
much attention.

Maneuver
Measurement
instruments have
generally not been
adequately evaluated
for screening
purposes

Measurement instruments have generally not been adequately
evaluated for screening purposes. Sensitivity and specificity as well as
predictive values for many instruments have been assessed through
multiple analyses of one data set without testing the instrument on
another population to confirm the findings.
The DDST is the most widely used test.<2> It is relatively easy
to perform, takes little time and is inexpensive. It is effective among
1
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children with intelligence quotients (IQs) of less than 70, but its ability
to identify less severe or specific developmental problems has been
questioned. The reported sensitivity and specificity have varied
considerably; in one study they were 29% and 89% respectively,<3>
whereas in another they were 5% to 10% and 99%.<4> With an
assumed prevalence rate of 20% the positive predictive value
(proportion of true positive results) is 71% and the negative predictive
value (proportion of true negative results) 81%; because of its low
sensitivity, however, the DDST fails to identify 90% to 95% of children
with developmental problems.
A revised version of the Denver Scale, the Denver-II, has added
20 new items primarily focusing on language expression and skills of
articulation. There is, however, limited evidence to support its validity
and indeed, work by Glascoe et al (1992),<5> raises serious concern
regarding the sensitivity and specificity of the new version.
The Developmental Indicators for the Assessment of
Learning<6> constitute a multi-dimensional instrument that reflects
the school behaviour expected of children in a regular classroom
setting. The instrument appears to have considerable potential
(sensitivity 46% to 54% and specificity 93%<3>), but more research is
required to establish its reliability and validity. Since a team of five to
eight people and a moderate amount of equipment are required to
administer the test its use is inappropriate for primary care
physicians.<7>
The Early Screening Inventory<8> measures developmental
abilities, is relatively easy to administer, takes 15 to 20 minutes to
perform and has a high sensitivity (81% to 100%) although a lower
specificity (67% to 72%).<9> Health care professionals could
potentially administer the test, but the reliability of the results depends
on the training of the examiner.<8>
The Minneapolis Preschool Screening Instrument<10> is
educationally oriented, brief and economical to administer and has
achieved a sensitivity of 60% to 63% and a specificity of 89% to
93%.<11> It shows promising reliability and validity.<10>
Other instruments such as the McCarthy Screening Test<12>
and the Jansky Screening Index (JSI)<13> need further validation. A
study using the JSI assessed teachers’ ratings of overall reading skills in
grade 1 against outcome in grade 2.<14> The teachers’ ratings had
both a sensitivity and a specificity of 93%, as compared with 50% and
90% to 92% respectively for the JSI. Furthermore, the teachers’
assessments of children in grade 1 had a sensitivity of 61% and a
specificity of 86% when compared with school performance in grade 6.
The suggestion that the teacher is the best early identifier of future
school problems has also been supported by other studies.<15>

Early grade teachers
may be better
predictors of future
school performance
problems than
available detection
tools
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Effectiveness of Prevention and Treatment
Denver Developmental Screening Test
The only randomized controlled trial that examined the
effectiveness of developmental screening and treatment encompassed
three school districts and 4,761 children in the Niagara region of
Ontario.<16> The control group comprised children who did not
undergo the DDST (18% of the subjects). The remainder were
randomly allocated to undergo the DDST with or without an
intervention for those with positive results. The intervention consisted
of referral to the child’s physician for assessment, parent counselling, a
review conference between the child’s teacher and the school nurse,
and monitoring of the child in school by the school nurse.
The children with positive results were assessed by various
outcome measures such as the use of specialized educational services,
academic achievement, cognitive and perceptual motor tests, and
assessment of behavioural, social and emotional well-being. There
were no statistically significant differences in outcome between the
two screened groups; however, there was a statistically significant
increase in worry about school work among the parents of the
children in the intervention group. Since there was no benefit from the
screening program and a potentially harmful labelling effect we caution
against the widespread use of the DDST for screening purposes.

Intervention
Very few studies of specific interventions to improve problems
such as reading performance were of sufficient methodologic quality to
warrant consideration. However, some insight may be provided by a
study of reading performance in older children (mean age 10.2 years)
who had been referred by teachers because of poor academic
performance.<17> Sixty-one children were randomly assigned to a
control group or to a motivated remedial reading group in which each
child received 54 sessions over 18 weeks. The intervention group
obtained significantly higher scores in all reading tests than the control
group did. However, the effect was transient, and the teachers did not
rate the children in the intervention group as being significantly
improved in general academic performance. Although these results are
promising they do not provide sufficient evidence for a generalized
adaptation of this strategy as an intervention, particularly among
younger children.
Large-scale community programs aimed at high-risk or
disadvantaged groups have resulted in mixed and controversial findings.
These programs have often been characterized by early optimism
followed by disappointment.
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Information on the Head Start programs in the U.S. is extensive
and open to multiple interpretations. Meta-analysis showed that
significant and immediate gains in cognitive test scores, socioemotional test scores and health status were achieved but the
improvements were not long-lasting.<18> These findings have been
disputed by others.<19>
In the Perry Preschool Program<20> disadvantaged children in
Michigan received early intervention. Although conclusions about the
effectiveness of the program remain controversial, at least one
reviewer has argued that, in the long term, treated children had better
school attendance, needed fewer special education services, were
more likely to graduate and had lower rates of school drop-out,
delinquency and teenage pregnancy than untreated children.<19>
(Other evidence on disadvantaged children is reviewed in Chapter 32.)

Recommendations of Others
In 1986 the Committee on Children with Disabilities of the
American Academy of Pediatrics (AAP) recommended that all children
attending school be examined for developmental disabilities, preferably
by their own pediatrician, before the time of registration or entrance
to school. AAP includes elements of developmental screening in its
recommended behavioural assessment at preschool visits.

Conclusions and Recommendations
There is fair evidence to recommend the exclusion of the
Denver Developmental Screening Test (DDST) from the periodic
health examination of asymptomatic preschool children
(D Recommendation).
There is insufficient evidence to support either the inclusion or
exclusion of other screening instruments (C Recommendation).
Caution is advised, however, since problems exist with all current
assessment tools, and no interventions have been conclusively proven
to be effective. Large-scale community programs to prevent poor
school performance in high-risk or disadvantaged groups have also
given mixed and controversial results.

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

Assessment by teachers of children in kindergarten and grade
1 should be compared with preschool screening by health care
professionals. The risk of teacher bias and the harmful effect of
labelling students as having developmental problems should be
studied.
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2.

Developmental screening instruments of acceptable quality need
to be developed and evaluated.

3.

Given the high costs associated with early education
interventions, carefully designed and more focused studies
should assess the effectiveness of remedial intervention once
problems are identified.

Evidence
The literature was identified with a MEDLINE search to March,
1993 using the following MESH headings: child development; child
development disorders; mass screening; reading or perceptual
disorders; evaluation studies; longitudinal studies; randomized
controlled trials.
This review was initiated in January 1993 and updates a report
published in December 1989.<1> Recommendations were finalized by
the Task Force in March 1993.
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Preschool Screening for Developmental Problems
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Denver Developmental
Scale

Early detection of
developmental
problems followed by
educational
intervention did not
improve school
performance but
increased parental
anxiety.

Randomized controlled
trial<15> (I)

Fair evidence to
exclude from periodic
health examination of
children aged
3-5 years (D)

Other detection tools*

Other evidence
regarding benefits of
early detection and
treatment of cognitive
and behavioral
problems remains
controversial.

Nonrandomized
controlled trial<16>
(II-1)
Before-after
comparison<17,18>
(II-3)

Insufficient evidence
to include in or
exclude from periodic
health examination of
children aged
3-5 years (C)

*

Other detection tools include: the Developmental Indicators for the Assessment of Learning,
the Early Screening Inventory, the Minneapolis Preschool Screening Instrument, the McCarthy
Screening Test and the Jansky Screening Index.
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Routine Preschool Screening for Visual
and Hearing Problems
1
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The 1979 Task Force report concluded that there was no
justification for routine screening for visual deficits among
asymptomatic individuals, although it did advocate that screening
of children and adolescents be continued until better evidence
became available. It stated that there was fair justification for
physicians to actively identify people with a hearing impairment
necessitating further diagnostic study. A subsequent review of the
literature to 1988 resulted in changing the recommendation to
include testing of visual acuity in the periodic health examination
of preschool children based upon fair evidence.<1> The evidence,
however, remained of insufficient quality to recommend the
inclusion or exclusion of screening for hearing impairment among
non-complainant preschool children.
Consistent with earlier evidence, a 1992 cohort study
subsequently showed no benefit attributable to routine preschool hearing assessment. Considering the resources required for
hearing screening, the Task Force does not recommend routine
hearing assessment of pre-schoolers although it remains in favour
of visual acuity testing.

Visual Defects
Burden of Suffering

The prevalence of
visual deficits in the
preschool population
is estimated to be
10-15%

On the basis of data from two Ontario communities, the
prevalence rate of visual deficits in the preschool population is
estimated to be 10% to 15%. The morbidity rate associated with such
deficits depends on the degree of visual impairment and the
acceptance of corrective lenses by the patient and by his or her family
and peers. Estimates for amblyopia range from 1.2% to 5.6% with
similar estimates for strabismus. The prevalence of combined
amblyopia and strabismus is estimated to be in the region of 5%.
The identification of poor visual acuity by itself is accepted by
many as being clinically important, however, firm evidence is lacking to
link poor visual acuity to poor school performance.

1
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Maneuver
The use of simple visual charts to test visual acuity has been well
developed and is widespread. Concerns have been raised about the
need for further testing among preschool children, particularly for
amblyopia.
Data on the sensitivity and specificity of the individual visual
charts are limited, but instrument performance is far from perfect.
Some insight into performance in the clinical setting is provided by
evaluating the positive and negative predictive value of screening
programs which have incorporated these instruments.
De Becker and co-authors<2> evaluated a program using visual
inspection, assessment of visual acuity, and evaluation of stereoacuity.
They found a negative predictive value of 98.7% for amblyopia,
strabismus, and/or high refractive errors. MacPherson and
colleagues<3> evaluated a similar program but with a limited gold
standard assessment of outcome. Their findings suggested a positive
predictive value of 72%. Kohler and colleagues,<4> in a Swedish
population, evaluated a program assessing monocular visual acuity,
stereoacuity, and the use of a “cover-test”. They found a positive
predictive value of 83.5% for all visual acuity problems, but only 43%
for visual acuity problems requiring treatment.

Effectiveness of Early Detection and
Treatment
No randomized controlled trials have evaluated the benefits of
screening plus subsequent therapy. Once detected, simple refractive
errors affecting visual acuity are readily treatable with eye glasses.
However, evidence for the treatment of amblyopia is more
controversial and inconclusive. It is widely held that for any potential
benefit to be realized, amblyopia must be detected during the
“sensitive” period, i.e. between birth and about the seventh year.
One well designed cohort study by Feldman and
collaborators<5> examined the effects of preschool screening for
visual and hearing problems on the prevalence of such problems six to
twelve months later. Visual deficit was defined as an acuity of 20/40 or
worse in one or both eyes. At follow-up six to twelve months later,
the screened group had 50% fewer visual problems and 75% fewer
severe visual deficits than the unscreened group. The impact on school
performance, however, was not measured.

Six to twelve months
later, screened
children had 75%
fewer severe visual
deficits than an
unscreened group.
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Hearing Deficits
Burden of Suffering
Hearing problems in preschool children are best divided into
short-term, transient problems that resolve and persistent problems.
The latter category is composed primarily of persistent middle ear
effusion and sensorineural deficits. The prevalence of short-term
problems is approximately 15% while for persistent problems it is
closer to 3%.

Maneuver
Tests available to evaluate hearing include clinical assessments
such as the “whisper test” and pure tone audiometry. New
instruments which evaluate the mobility of the tympanic membrane
(tympanometry and acoustic reflexometry) have been used to screen
for middle ear effusion, a common cause of transient hearing loss.
While pure tone audiometry is often considered a gold standard, its
appropriate application requires conditions and equipment which limit
its use as a screening method.
The use of tympanometry is becoming more widespread. It
requires some patient cooperation and a good seal within the ear
canal. Karzon,<6> in a study of preschool children, generated two
different sets of test characteristics depending on the criteria used.
These test characteristics ranged from a sensitivity of 48% and
specificity of 89% under one set of criteria to a sensitivity of 78% with
a specificity of 68% using different criteria.
Studies evaluating acoustic reflexometry have indicated varying
results. Again, the test characteristics generated depend on the criteria
used in the specific studies. Myringotomy to establish the presence of
middle ear effusion serves as the usual gold standard. While one
study<7> indicated a sensitivity of 93% and the specificity of 83%,
another study demonstrated a sensitivity of 88% with a specificity of
only 44%.<8>

Effectiveness of Early Detection and
Treatment
There have been no randomized controlled trials to evaluate the
benefit of early detection of hearing problems and subsequent
treatment.
However, Zielhuis and co-workers,<9> after screening
preschool children with tympanometry for otitis media with effusion,
randomized those with this condition to treatment with ventilation
tubes or to no treatment. There was no difference between the
300

groups in the main outcome measure of language development, but the
authors acknowledge that the number of subjects (43) was quite small.
Two additional studies, one a cohort study and another a cohort
analytic study, provide valuable data.
Feldman and associates,<5> in a well designed cohort study
evaluated hearing in two groups of preschool children, one of which
had been screened within the past year, another which had not.
Hearing impairment was defined as the inability to hear sounds at
25 decibels in at least two of four speech frequencies. There was no
statistically significant difference in the prevalence of hearing deficits
between the two groups. The study did not evaluate the impact on
school performance.
O’Mara and colleagues,<10> evaluated the outcome of screening
1,653 children aged 3 and 4 years using portable pure tone audiometry
over a period of 18 months. 35 children failed the screening test and
the results were reported to their parents. Of the 28 children
reviewed in follow-up, two were already receiving treatment for
hearing problems prior to the study. Eight of the remaining 26 were
confirmed to have an underlying clinical problem but 3 of these had
already been previously identified. All of the 5 “new problems” (0.3%
of the original sample) were caused by middle ear effusion. The
authors conclude that their results raise doubts about the potential
benefit of such programs.

All “new hearing
problems” (0.3% of
3-4 year-olds
surveyed by
audiometry) were
caused by middle ear
effusion

Recommendations of Others
The U.S. Preventive Services Task Force<11> and the American
Academy of Family Physicians recommend that all children have testing
for amblyopia and strabismus once before entering school, preferably
at 3-4 years of age; routine visual acuity testing is not recommended
for asymptomatic school-aged children. The American Academy of
Ophthalmology, the American Academy of Pediatrics and the
American Association for Pediatric Ophthalmology and Strabismus
recommend that children have eye and vision screening performed as
newborns and at approximately 6 months, 3 years and 5 years of age.
The American Academy of Family Physicians found there was
insufficient evidence to recommend for or against universal hearing
screening of children. The American Academy of Pediatrics
recommends pure tone audiometry at 4 and 5 years of age and the
American Speech-Language Hearing Association recommends annual
pure tone audiometry for children 3-10 years of age. The
recommendations of the U.S. Preventive Services Task Force on
screening for hearing impairment are currently under review.
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Conclusions and Recommendations
There is fair evidence to include testing of visual acuity in the
periodic health examination of preschool children.
Two studies speak against including routine hearing assessment
in the preschoolage periodic health examination. A cohort comparison
study failed to demonstrate benefit of preschool screening. Second,
the cohort analytic study of O’Mara and colleagues detected no new
hearing problems of a sensorineural etiology after assessing
1,653 children. While hearing screening carries little or no risk to the
individual child, it does detract resources (especially time) from other
health maintenance maneuvers. This concern plus the lack of
demonstrated benefit argue for excluding routine hearing assessment
of pre-schoolers from the periodic health exam (D Recommendation).

Unanswered Questions (Research Agenda)
Studying the effect that correcting of visual or hearing deficits
has on school performance.

Evidence
The literature was identified with a MEDLINE search to March
1993 using the following MESH headings or keywords: hearing
disorders; vision disorders; child, preschool; mass screening, guideline
or Canada. This review was initiated in March 1993 and the
recommendation of the Task Force finalized in March 1994.
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2 7

Routine Preschool Screening for
Visual and Hearing Problems
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Visual Acuity testing

Systematic screening
for visual deficits has
been found to
decrease prevalence
later.

Controlled trial without
randomization<5>
(II-1)

Fair evidence for
inclusion in periodic
health examination (B)

History-taking, clinical
examination (puretone audiometry
typanometry, acoustic
reflexometry)

Detection of hearing
impairment has not
been found to
significantly reduce
prevalence later.

Controlled trial without
randomization<5>
(II-1); cohort analytic
study<10> (II-2)

Fair evidence to
exclude from periodic
health examination (D)
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Prevention of Household and Recreational
Injuries in Children (<15 years of age)
1
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In the 1979 Canadian Task Force report,<1> home and
recreational injuries were acknowledged to constitute an
important proportion of accidents.2 The report emphasized the
particular risk for young children. At that time there was
insufficient literature on the subject to justify a recommendation
on scientific grounds. However, the maneuver of encouraging
safety in the home and community in the context of periodic
examinations scheduled for other purposes was made a “C”
recommendation and included in the health protection packages
for preschool to adolescent age groups. There is now considerable
evidence describing the effectiveness of legislation and public
health education in prevention of such injuries. There is, however,
insufficient evidence to evaluate the effectiveness of physician
counselling except as applied to poison treatment modalities (use
of Ipecac and awareness of emergency poison control centre
telephone numbers) and the identification of home hazards to
prevent falls and burns. In these cases counselling
is effective. Household and recreational injuries in adults
(Chapter 45) and the elderly (Chapter 76) as well as motor
vehicle accidents (Chapter 44) have been reviewed in other
sections of the book.

Burden of Suffering
Injury is probably the most under-recognized major public health
problem facing the nation today, and the study of injury presents
unparalleled opportunities for reducing morbidity and mortality and
for realizing significant savings in both financial and human terms – all in
return for a relatively modest investment.<2>

Injuries are the
leading killer of
preschool children,
school age children
and adolescents in
Canada

Injuries are the leading killer of our preschool and school-age
children, and of adolescents. For Canadians aged 1 to 24, intentional
and unintentional injury accounts for 63% of all deaths. In the
developed world, injuries cause more than four times more childhood
deaths than any other disease.<3> The leading cause of death in
Canadian children is motor vehicle accidents, followed by drowning,
burns, choking and falls.<4> Injury mortality rates for Canadian
1

Professor and Director of Research and Faculty Development, Department of
Family Medicine, University of Calgary, Calgary, Alberta
2
“Unintentional injury” is more appropriate than “accident” in terms of terminology,
however, many articles in the literature still use the term “accidental”.
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children aged 5 to 14 exceed those of children in Japan, Australia and
most countries in Western Europe. These injury-related deaths are
but the tip of the iceberg. For every fatal childhood injury, another
45 injuries will require hospital treatment; about 1,300 more will
require a visit to an emergency department and an unknown number
will result in a visit to a physician or clinic.<5> Disfigurement, disability,
developmental delay and emotional problems are major sequelae of
accidental injuries to children.<3> The Canadian Accident Injury
Reporting and Evaluation (CAIRE) project identified the following top
10 circumstances involved in home accidents that resulted in visits to
Children’s Hospitals in 1989 – windows or window glass, bicycles,
cribs, hot water (excluding other hot liquid), ladders, high chairs/child
care, baseboard heaters/electric, glassware (excluding tempered),
change tables/child care, and baby walkers.<6>
Table 1 summarizes the mortality and morbidity rates for the
most common types of injury in children. A brief description of the
predictable factors associated with each of the leading causes of
accidental injury in children follows.

Falls
There were 2,100 deaths due to falls in 1988.<7> It is estimated
that baby walkers are used in 80-90% of Canadian households with
young infants; 300,000 Canadian infants would spend some time in
them during the course of a year and 2,500 would require medical
attention because of falls down stairs, tipping, jamming fingers or
contact with a hot item.<8>

Drowning
429 Canadians drowned in 1987, 135 in boating accidents. It has
been estimated that for each pediatric drowning fatality there are
3-4 hospital admissions and numerous children seen in emergency
departments.<2> A review of Ontario coroners’ reports for
1979-1981 showed that the young adolescent male was at particular
risk of drowning, as were toddlers (aged 1-4) who may wander away
from adult supervision. Approximately half of all accidental drownings
took place in lakes or ponds; 75% of children who drowned in
swimming pools were under 5 years of age.<9>

Burns, Scalds and Fire-Related Deaths
There were 402 deaths among Canadians caused by fire and
flames in 1988 and 85% occurred in private dwellings.<10> More than
one-third of childhood admissions to burn units are associated with
scalding water (kettles and baths); boys are injured about twice as
frequently as girls, and 74% are under 2 years old; 87% of accidents
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occur in the child’s own home and about half of these take place in the
kitchen.<11>

Poisoning
There were 424 fatal poisonings in Canada in 1987; however,
only 2 of the deaths were among children under 15 years of age.<10>
Data from poison control centres in Canada indicate that in
1986 there were 103,459 poisoning cases and 365 deaths (0.35%
mortality rate).<12>

Suffocation
Of the 415 Canadian deaths by suffocation in 1987, 274 were
related to ingestion of food and 102 to mechanical suffocation.<7>
36% were in children under 15 years of age.<10>

Bicycle and Other Sports-Related Injuries
There were 139 fatal pedal cycle injuries in Canada in 1987 and
86% of the casualties were male.<7> Deaths were most commonly
associated with motor vehicles or trains; boys aged 10-14 years had
the highest risk of death.<10> In 1988, 568 children were treated for
bicycle-related injuries in an Ottawa study.<13> 70% were boys and
the mean age was 9.4 years. Only 2% of the patients had been wearing
a helmet at the time of the accident though 13% owned helmets. Over
60% of the accidents were attributed to carelessness or poor bicycle
control. 97 children were admitted to hospital; 49% had head and skull
injuries and 40% had skull fractures. Another observational study of
1,963 cyclists found 10.7% wore helmets; commuting and recreational
cyclists had the highest level of helmet use (17.9% and 14.3%
respectively) while helmet use among students (1.9%) was significantly
lower.<14>

Firearm-Related
There were 60 deaths by firearms in Canada in 1988.<7> Most
childhood deaths from firearms occur at a residence and defects in
firearm performance were associated with 40%.<15>

Effectiveness of Intervention Maneuvers
The Haddon Matrix for generating countermeasures provides
a multifactorial model for developing approaches to injury
prevention.<16> Three widely adopted approaches to interventions
for accidental injury based on this model are described in greater
detail: public health education, environmental legislation, and individual
counselling.
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(i)

Public Health Education – Numerous public health education
campaigns have used combinations of leaflets, poster displays in
public buildings and T.V. advertisements targeted towards
high-risk populations. Several controlled studies have failed to
demonstrate any resulting reduction in unintentional injuries.

(ii)

Legislative/Environmental – Systematic identification and reduction
of environmental hazards prevents accidents. Many studies have
demonstrated a far greater impact on home and recreational
safety through influencing legislators, who in turn modify the
environment through building codes and safety legislation (see
Table 2, Chapter 76 on Injuries in the Elderly).

(iii)

Individual Counselling – Several studies in the past decade have
indicated that physicians can play a supportive role in preventing
injuries through anticipatory guidance and counselling on safety
measures. A recent publication<17> summarizing the impact of
prevention counselling in primary care settings as determined by
randomized controlled trials, supports the effectiveness of office
counselling in improving parental knowledge and behaviours.
Due to sample size and follow-up limitations these studies were
unable to show an influence on morbidity or mortality.

Falls

Influencing
legislators, who in
turn can modify the
environment through
building codes and
safety standards has
the greatest impact

Physicians can play a
supportive role in
preventing injuries
through anticipatory
guidance and
counselling on safety
measures

A 96% decrease in accidental falls from windows was reported
following the “Children Can’t Fly” program in New York City, in which
owners of multiple dwellings were required to provide window guards
in apartments where children 10 years or younger resided.<18> Safety
features such as car restraints and window and stairway guards can
reduce the incidence and severity of injury in infants.<19> To date, no
studies of counselling parents about safety features in the home have
demonstrated an impact on the rate of injuries even though
intermediate outcomes such as “recognition of hazards” may have
improved.

Drowning
Before there was legislation relevant to swimming pool
design or water safety in Virginia (1982), Fairfax County had
legislated comprehensive safety regulation; the death rate
(per 100,000 population) for drowning was 1.6 for the
620,000 population, as compared with 17.3 for the remainder of
Virginia.<20> The incidence of swimming pool submersions in public
and semi-public pools regulated for fencing and self-closing gates by the
Public Health Department decreased during 1974-1983 (from 13 in
1974-75 to 2 in 1982-83; p<0.03) while the incidence of unregulated
private pool submersions remained unchanged.<21>
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Children with pools on their own or neighbouring properties
were 2.5 times more likely to be involved in accidents involving
domestic pools. Expert opinion holds that toddler or early childhood
swimming lessons not only provide a degree of improved survivability
for the young child but also place the child in the swimmer category at
an earlier age (the greatest proportion of drowning occurs in nonswimmers) and improve survival as an adult swimmer.<20>
An association between drowning and leaving young children
alone in the bathtub has also been shown in a cohort study.<19>

Burns
Prior to 1953, flame burns were the leading cause of burn injury
among children. The Flammability Fabrics Act of 1967 substantially
reduced this problem by improving safety standards in children’s
garments, especially sleep wear. Acquisition of safety features such as
smoke detectors, non-inflammable sleepwear and lowering hot water
thermostat settings reduces injury from scalds and burns.<21> In a
controlled study, couples were randomly enrolled in one of two wellchild care classes that did or did not include specific information on
burn prevention (hot water heater settings and smoke detectors) in
addition to information on nutrition, dental care, safety in the car and
home, child development, child rearing, illness management and
immunizations. Sixty-five percent of couples in the experimental group
had their hot water temperature measured at 54°C or less and all but
one had an operational smoke detector; all couples in the control
group had hot water temperatures above 54°C (p=0.0001) but most
had smoke detectors (p<0.12).<22>

Poisoning
The death rate due to poisonings of children under age 5 years
declined from 2.0 per 100,000 in 1958 to 0.5 per 100,000 in 1978.
Poison control centres in Canada reported a 50% decline in numbers
of poisoning cases due to acetylsalicylic acid between 1982 and 1986.
The decline in deaths from accidental poisoning in children was largely
the result of increasing use of child-resistant packaging for chemicals
and therapeutic drugs.<23>
Several demonstration projects have failed to document a
major impact from educational programs on the prevention of
poisoning.<24> In a controlled trial involving 403 families (with
children 5 years old or younger) recruited from an emergency clinic,
counselling on correct poison treatment methods (plus a written
handout, telephone sticker and a bottle of ipecac) resulted in more
self-reported ipecac storage (68% vs. 42%, p=0.005), familiarity with
the use of ipecac (40% vs. 25%, p=0.04) and use of poison centre
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phone number stickers at 6-month follow-up
(42% vs. 25%, p=.03).<25>

Bicycle and Sports-Related Injury
This topic is discussed in Chapter 45 on Injuries in Adults.
However, a cohort analytic study has shown an association between
the severity of head injury in cyclists and non-use of helmets.<26>

Recommendations of Others
In 1989, the U.S. Preventive Services Task Force recommended
the following: “It may be clinically prudent to provide counselling on
measures to reduce the risk of unintentional household or
environmental injuries from falls, drowning, fires or burns, poisoning,
and firearms.”<27>
The American Academy of Pediatrics (AAP) has developed an
Injury Prevention Program (TIPP) for use in office practice.<28> TIPP
uses the Framingham safety survey to identify at-risk behaviour, safety
sheets to reinforce information provided by the physician in discussion
of questionnaire results and a model 12-session counselling schedule
(from prenatal/newborn to 4 years). AAP’s policy statement states that
all physicians should advise parents to acquire the following items for
their children’s safety: 1) Currently approved child car restraints; 2)
Smoke detectors in the home that would protect the child’s sleeping
area; 3) Safe hot water temperatures at the tap; 4) Window and
stairway guards/gates to prevent falls; and 5) A 30-mL (1-oz) bottle of
syrup of ipecac. No evaluation of the TIPP program has been
published.

Conclusions and Recommendations
There is fair evidence (grade II-1) that window and stairway
guards reduce the incidence and severity of injury in infants
(B Recommendation). There is also fair evidence (grade I) to support
counselling parents on the acquisition of such safety features in the
periodic health examination of infants (B Recommendation).
There is fair evidence (grade II-2) that requiring conformity
to water safety standards reduces deaths from drowning
(B Recommendation) but insufficient evidence to support counselling
parents of young children concerning early swimming class exposure
and abiding by water safety guidelines (C Recommendation). A
decision on such counselling may, however, be made on other
grounds. There is fair evidence that parents of young children should
never leave a child under 36 months of age alone in a bathtub
(B Recommendation) but insufficient information about the ability of
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physicians to influence supervision of children in baths by counselling
(C Recommendation).
There is fair evidence (grade II-2) that the acquisition of safety
features such as smoke detectors, non-inflammable sleepwear, and
hot water thermostat settings reduces injury from scalds and burns
(B Recommendation). There is also fair evidence (grade I) concerning
the effectiveness of counselling the parents of young children to
acquire safety features such as smoke detectors, non-inflammable
sleepwear, and hot water thermostat settings (B Recommendation).
There is good evidence (grade I) that parent awareness of poison
control modalities reduces the incidence of poisoning in infants
(A Recommendation). There is also fair evidence to support
counselling on prevention of poisoning and the provision of ipecac and
poison control centre phone number stickers to the parents of young
children (B Recommendation).
There is fair evidence (grade II-2) that wearing helmets
reduces the incidence and severity of head injuries in cyclists
(B Recommendation). However, there is insufficient evidence that
counselling will increase the rate of bicycle helmet use for those who
ride the roadways (C Recommendation). Decision concerning such
counselling may be made on other grounds.<29>

Unanswered Questions (Research Agenda)
Because of the multifactorial etiology of most injuries, a number
of methodologic issues need further study. The problem of assessing
or measuring exposure in the context of household and recreational
injuries makes the design of analytic studies very difficult. There are
persistent limitations in available data. For example, CHIRPP (Canadian
Hospital Injury Reporting and Prevention Program) collects data in
collaboration with all pediatric hospitals rather than from populationbased sources.

Evidence
A MEDLINE search from 1981 to November 1991 was
conducted using the following strategy: accidents as a major MESH
heading with the subheadings diagnosis, economics, epidemiology, law
and jurisprudence, mortality, prevention and control, standards and
trends; and not aviation, occupational or traffic accidents. Other
sources included Statistics Canada, Health and Welfare Canada, the
Insurance Bureau of Canada, the Izaak Walton Killam Children’s
Hospital Poison Control Centre, supporting documents of other
recommending bodies and references from identified literature.
This review was initiated in 1991 and the recommendations
finalized by the Task Force in November 1992.
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Table 1:

Canadian Mortality and Morbidity Rates for Unintentional Injury in 19891
(per 100,000 – standardized to 1971 population)
Overall (0-85+ yr)
Mortality
Morbidity
M
F
M
F

Falls

6.77

4.16

Drownings

2.31

.63

2.78

Burns/Fire related

2.11

.91

Poisonings

1.88

.90

Suffocations

.72

Firearms

.57

1

425.0

384.0

Pediatric (0-14 yr)
Mortality
Morbidity
M
F
M
F
.04

.24

1.38

1.86

.95

420.5

11.52

4.23

1.40

.91

11.01

4.88

38.84

35.19

.13

.04

63.79

54.87

.21

.39

.15

1.07

.48

.79

.37

.04

4.69

.52

.37

.11

3.32

.43

5.49

283.5
3.43

Extracted from data, Bureau of Chronic Disease Epidemiology, Laboratory Centre for Disease Control, Health and
Welfare Canada
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2 8

Prevention of Household and Recreational Injuries
in Children (<15 Years of Age)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

a) legislation

Association between
falls in infants with
hazardous
environments (i.e.
walkers and stairs).

Cohort analytic
study<19> (II-1)

Fair evidence to
implement (B)

b) individual
counselling

Counselling can
increase recognition of
hazards in the home,
but impact on injury
unknown.

Randomized controlled
trial<17> (I)

Fair evidence to
include in periodic
health examination (B)

a) Public Health
Education/
Legislation

Requiring private and
public pools to
conform to safety
standards reduces
drownings.

Cohort study<21>
(II-2)

Fair evidence to
implement (B)

b) Individual
counselling

Little information
about ability of
physician to influence
teaching of water
safety and swimming
skills.

Expert opinion<20>
(III)

Insufficient evidence
to include or exclude
in periodic health
examination (C)

a) Public Health
Education

Association between
drowning and
unattended infants.

Cohort study<19>
(II-2)

Fair evidence to
implement (B)

b) Individual
counselling

Little information
about ability of
physician to influence
supervision of children
in bath.

Expert opinion (III)

Insufficient evidence
to include or exclude
in periodic health
examination (C)

Use of window and
stairway guards

Teach young children
water safety and
swimming skills

Never leave young
children (<36 months)
alone in bath tub
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2 8

Prevention of Household and Recreational Injuries
in Children (<15 Years of Age) (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

a) Public Health
Education and
legislation

Association between
burns in young
children with lack of
safety features in their
environment.

Non-randomized
trial<22> (II-1)

Fair evidence to
implement (B)

b) Individual
counselling

Counselling can
increase the number
of safety features in
the home but impact
on injury is unknown.

Randomized controlled
trial<17> (I)

Fair evidence to
include in periodic
health examination (B)

a) Public Health
Education/
Legislation

Association between
poisoning in young
children and parental
lack of awareness of
poison treatment
modalities.

Randomized controlled
trial<24> (I)

Good evidence to
implement (A)

b) Individual
counselling

Counselling can
generate a significant
short-term
improvement in the
use of poison
treatment modalities.

Comparison of times
and places<25> (II-3)

Fair evidence to
include in periodic
health examination (B)

a) Public Health
Education/
Legislation

Association between
severity of head injury
in cyclists and nonuse of helmets.

Case-control
study<26> (II-2)

Fair evidence for
implementing (B)

b) Individual
counselling

Limited ability of
physician to influence
use of helmets.

Randomized controlled
trial<29> (I)

Insufficient evidence
to include or exclude
in periodic health
examination (C)

Use safety devices
such as smoke
detectors, nonflammable
sleepwear and hot
water thermostat
settings

Use of Ipecac and
Regional Poison
Centre Awareness

Use of helmets when
riding bicycles
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Primary Prevention of Child Maltreatment
1
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Child maltreatment includes the categories of physical
abuse, neglect, sexual abuse and emotional abuse. In 1979, the
Canadian Task Force on the Periodic Health Examination
reported that there was fair justification for recommending that
parenting problems, including child abuse and neglect, be
included among those conditions considered in a periodic health
examination. In evaluating the evidence since that time, this
chapter considers the possibility of using screening to identify
individuals at risk of maltreating children. It also examines
programs for primary prevention of child maltreatment, such as
perinatal and early childhood support programs (e.g. home
visitation) and educational programs designed to teach children
to recognize and respond to potentially abusive situations. The
latter were included recognizing that parents may consult
physicians regarding school-based programs. This chapter
evaluates preventive programs based on the outcomes most
closely related to maltreatment – for example, reports of verified
or suspected abuse or neglect. Other more remote indices such as
parenting attitudes were beyond the scope of the review.

Burden of Suffering
The term maltreatment includes all types of child victimization
but is commonly divided into the subcategories of physical abuse,
neglect, sexual abuse and emotional abuse. No national data are
available in Canada regarding reports of child maltreatment. In the U.S.,
an estimated 45 reports of suspected child maltreatment per thousand
children were received in 1992. However, many episodes of child
maltreatment go unreported because of failure to detect, recognize or
officially report the abuse. Deaths resulting from child maltreatment
are also drastically underreported.
Estimates of both incidence and prevalence rates of child
maltreatment have focused on two subcategories of child
maltreatment: physical and sexual abuse. A U.S. national survey
conducted in 1985 estimated the rate of severe physical violence
against children by their caretakers as 11%. In the 1983 National
Population Survey in Canada an estimated 15% of women and 8% of
1
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men reported that they had been victims of attempted or actual sexual
intercourse before the age of 18 years. Other estimates of prevalence
of childhood sexual abuse among girls 13 years or less vary from 10%
to 12%.
Maltreated children are adversely affected in many ways. They
may suffer from cognitive, emotional and social impairment in addition
to physical disabilities. Many studies have pointed to an association
between a history of childhood maltreatment and various psychiatric
disorders including depression, personality disorders, anxiety,
substance abuse, suicidal behaviour, conduct disorder and criminal
behaviour. The human and fiscal costs associated with child
maltreatment are clearly enormous.

Maneuver
Screening for Risk of Child Maltreatment
Most work in this area has focused on identifying people at
increased risk for committing physical abuse or neglect. Methods of
screening include three main approaches: a staff-administered checklist,
a self-administered questionnaire and a standardized interview.
The Family Stress Checklist<1> and the Dunedin Family Services
Indicator<2,3> are examples of the first approach. Self-administered
questionnaires include the Child Abuse Potential Inventory,<4> the
Michigan Screening Profile of Parenting,<5> the Adult-Adolescent
Parenting Inventory<6> and the Parent Opinion Questionnaire.<7>
A standardized interview format has been used by Altemeier and
collaborators.<8> Gray and colleagues<9> used a combination
of approaches including interviews, questionnaire results and
observations of parental behaviour. Leventhal, Garber and Brady<10>
examined whether clinicians could correctly identify infants at high risk
for abuse and neglect without the use of specific instruments.

Risk Indicators
A risk indicator is a factor associated with an increased
likelihood of child maltreatment; it does not necessarily imply
causation. Rates of physical abuse and neglect are similar among boys
and girls. In contrast, girls are reported to be victims of sexual abuse
2.5 times more frequently than boys. Although children of all ages are
at significant risk for physical abuse, those less than 5 years old and
youths between 15 and 17 years old are at greater risk. Girls between
10 and 12 years are at increased risk of sexual abuse.
Risk indicators for committing physical abuse include low
socioeconomic status, young maternal age, large family, single-parent
family, parental childhood experience of physical maltreatment, spousal
violence, lack of social support, and unplanned pregnancy or negative
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parental attitude toward pregnancy. The evidence regarding alcohol
abuse and illicit drug use is unclear. Risk indicators of sexual abuse
include: living in a family without a natural parent, growing up in a
family with poor marital relations between the parents, presence of a
stepfather, and poor child-parent relationships or unhappy family life.

Effectiveness of Screening
There is insufficient
evidence to justify
use of screening
approaches to predict
child maltreatment
in the general
population

The main problem with the available approaches is the high false
positive rate. For example, assuming a high prevalence rate for child
maltreatment of 20%, screening 1,000 children with an instrument
whose sensitivity is 80% and specificity 90% would result in 33% of the
positive test results being false positive. With a lower prevalence rate
of abuse, the number of false-positive results would be even higher. A
sizeable number of individuals identified by such techniques as being
“at risk for child maltreatment” would never go on to commit abuse.
Such labelling may put people under increased stress and interfere with
their ability to function as parents. Further, the validity of many of the
screening approaches has not been adequately evaluated.
Overall, screening may do more harm than good. Nevertheless,
knowledge of risk indicators for child maltreatment can assist clinicians
in making decisions regarding the provision of preventive interventions
to individuals and families in high-risk populations. Although screening
of individuals is not recommended, interventions can be targeted at all
members of high-risk communities.

Maneuver
Preventive Interventions
For the purpose of this review, primary prevention is defined as
any intervention provided to stop maltreatment before it occurs. This
includes interventions aimed at high-risk populations, sometimes
referred to by others as secondary prevention. These interventions
can be considered in two categories: 1) perinatal and early childhood
hospital support, home visitation and parent training programs and; 2)
education programs for children, parents and teachers. The former
have generally focused on the prevention of physical abuse and neglect,
whereas the education programs have primarily centred on the
prevention of sexual abuse or abduction. Programs in both categories
frequently used a spectrum of measures to evaluate effectiveness. This
review includes the perinatal and early childhood programs that used
official reports of verified or suspected abuse and neglect, in addition
to the following proxy measures of maltreatment: rates of hospital
admission, emergency visits and injuries. Effectiveness of education
programs is frequently evaluated using measures of knowledge or
behavioral responses under simulated conditions. Two systematic
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reviews provide a detailed description about the evaluation of these
interventions.<11,12>

Effectiveness of Prevention
Perinatal and Early Childhood Programs
A randomized controlled trial (RCT) evaluated intensive
pediatric contact plus home visitation by public health nurses (PHNs)
and lay health visitors for 100 mothers identified as being at risk for
abnormal parenting practices.<9> The number of verified reports of
child maltreatment and accidents did not differ significantly between
the intervention and control groups, however, the children of women
in the control group were significantly more likely than those of
women in the intervention group to require inpatient treatment for
serious injuries. The number of central registry reports was greater in
the intervention group, although the difference was not significant; one
possible explanation for this result was increased surveillance among
families in the intervention group.<9> This study suffered from
inadequate follow-up; outcome was evaluated in only 50% of the
families. Since this study examined a combined intervention of
intensive pediatric contact plus home visitation, the lower number
of seriously injured children in the intervention group cannot be
attributed to intensive pediatric contact alone.
Several RCTs have evaluated home visitation as the primary
preventive intervention. The two most rigorous studies demonstrated
a reduction in the incidence of child maltreatment and outcomes
related to physical abuse and neglect in the intervention groups. Olds
and associates<13> evaluated home visits by nurses made to white
primiparous women who were primarily young, single or of low
socioeconomic status (85% of the 400 women met at least one of
these criteria). Women in the control group received no services
during pregnancy or free transportation for prenatal and well-child
care; their infants underwent developmental screening. Of the two
treatment groups, one was visited by a nurse during pregnancy
(pregnancy-visited group) and the second during pregnancy and after
birth until the child’s second birthday (infancy-visited group). The
babies in the latter group were taken to the emergency department
significantly less often in the first (p=0.04) and second (p=0.01) years
of life and were seen less frequently for accidents and poisonings in
the second year (p=0.03) than babies in the comparison group. In a
subgroup of mothers at highest risk for maltreatment (poor,
unmarried teens), 19% of those in the comparison group and 4% of
those in the infancy-visited group had instances of verified abuse and
neglect (p=0.07). The incidence of outcomes in the pregnancy-visited
group generally fell between the rates in the infancy-visited group and
the comparison group.

Home visitation can
prevent child physical
abuse and neglect or
outcomes associated
with maltreatment
among
disadvantaged
families
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In a RCT, 290 black mothers of low socioeconomic status were
assigned to receive either home visits beginning in the newborn period
until the infant was 24 months of age or no such intervention.<14>
Seventy-eight percent of the women were single and 23% primiparous.
The home visitor was a woman from the community, with support
provided through a health care program for children and youths.
Children in the intervention group had significantly fewer admissions
to hospital (p<0.01) and fewer episodes of suspected abuse or neglect
(p<0.01) than those in the control group.4 They also had fewer
4
episodes of definite physical abuse and neglect (p<0.01).
Siegel and colleagues<15> evaluated the effects of three
types of intervention: 1) early and extended hospital contact after
delivery between women and their newborns; 2) home visits by
paraprofessionals during the first three months after birth; and 3) both.
At one year follow-up, the three intervention groups did not differ
from the control group in the number of reports of abuse and neglect,
hospital admissions or visits to the emergency department. However,
the visits continued only during the first three months of the infant’s
life.
O’Connor and associates<16> compared the effects of
extended postpartum hospital contact (rooming-in) with routine care.
Although the experimental group showed a reduction in parenting
inadequacy, no significant differences were found in the number of
hospital admissions, accidents, emergency department visits or reports
of maltreatment to protective services. The outcome of parenting
inadequacy was too broad to draw conclusions about prevention of
child maltreatment. Evidence from the study was weakened because
the study was not truly randomized.
A controlled trial without randomization and involving high-risk
families evaluated contact by the project social worker after the
mother’s discharge from hospital and access to a drop-in-centre.<17>
The proportion of children on the child abuse register, the rate of
hospital admissions and rate of admissions because of trauma did not
differ significantly between the intervention and control groups. Our
statistical analysis of descriptive data provided by the authors revealed
that the number of children seen in the emergency department was
lower in the intervention group than in the control group (p<0.001).
However, no statement was made about randomization or baseline
comparison of groups. Given these problems, no conclusions can be
drawn from the trial.
One RCT<18> and a non-randomized prospective controlled
study<19> evaluated the effectiveness of parent training programs for
mothers at risk of committing child abuse. Neither study evaluated
reports of abuse or events (e.g. hospital admissions) related to child

4
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We conducted additional analyses using Fisher’s exact test.

maltreatment, so once again no conclusions can be drawn about the
prevention of child abuse and neglect.
Overall, the evidence regarding intensive pediatric contact,<9>
home visitation over the short term (three months or less),<15>
early and/or extended postpartum hospital contact,<15,16> use of
a drop-in centre<17> and parent training programs<18,19> remains
inconclusive. Several of the studies lacked sufficient statistical power to
detect a difference between the groups in the outcomes evaluated in
this review.<15-17> Two trials<13,14> provide evidence that home
visitation can prevent child physical abuse and neglect or associated
outcomes among disadvantaged families.
Specific recommendations about the intervention cannot be
made based on the available evidence. Authors of the most rigorous
trials of home visitation have emphasized three essential aspects: 1)
the importance of building a supportive relationship between the
home visitor and mother over time; 2) flexibility on the part of the
home visitor; and 3) adequate backup support for the home visitor.
Both programs extended until the newborn child reached two years of
age. In the trial by Olds and colleagues<13> visits occurred every two
weeks initially, gradually tapering to every six weeks by the time the
infant was two years of age. In the second trial,<14> visits were
scheduled initially every two months tapering to every three months.
The duration of visits in the two trials ranged from 40 to 75 minutes.
The visitor was free to tailor the curriculum to the specific needs of
the parents.

Education Programs
The second group of interventions comprises primarily schoolbased programs aimed at identifying potentially abusive situations and
teaching strategies to prevent sexual abuse or abduction.<20-28> The
target group for most education programs has been children from 3 to
12 years of age. Other trials evaluating the effectiveness of preventive
education for teachers and parents are beyond the scope of this
review.
Identifying inappropriate touching or advances by an adult and
saying “No” were common elements of the educational curricula.<20>
Some programs also taught children to report advances of an adult or
that a victim must report the abusive episode. Interventions used
various modes of presentation including instruction (verbal and/or
written material), film or videotape plus instruction, skits plus
instruction, film plus instruction and printed material (e.g. a colouring
book), behavioral rehearsal plus instruction, and a combination of
instruction, film or videotape and behavioral rehearsal. The frequency
and duration of the training sessions varied. The interveners also had a
range of qualifications. Outcomes reported across trials fell into four
main categories: 1) knowledge of prevention concepts; 2) assessment

Education programs
improve knowledge
but have not been
shown to reduce the
occurrence of child
sexual victimization
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of behavioral skills using responses to hypothetical vignettes; 3)
behavioral responses under simulated conditions; and 4) disclosures
of sexual abuse.
Numerous RCTs have demonstrated that education programs
significantly increase knowledge about sexual abuse, enhance
awareness of safety skills and modify children’s behaviour in response
to hypothetical vignettes.<20-25> In two studies<26,27> education
programs were effective in modifying children’s behaviour in response
to a simulated abduction by a stranger. Disclosure of sexual abuse by
children has been evaluated in a few trials. Due to methodologic
problems (e.g. small control group), however, no conclusions could be
drawn from these studies.<25,28> Participation in the trials has not
been shown to be associated with negative effects but further
assessment of both positive and negative long-term outcomes is
necessary.<24>
The interpretation of outcome assessments remains a major
dilemma. Researchers have assessed predominantly changes in
knowledge assuming that increased knowledge leads to changes in
behaviour. However, the appropriate response of a child in a research
situation does not guarantee that the child will avoid abduction in real
life. Although prevention of abduction and sexual abuse by strangers is
a high priority, most sexual offenses are committed by people known
to the child.
No study has produced evidence that the education of children
about abduction and sexual abuse actually reduces the occurrence
of such offenses. Without actual measures of abuse as outcome
indicators, one cannot make firm recommendations about educational
interventions for the prevention of sexual abuse and abduction.

Recommendations of Others
The second report of the U.S. Advisory Board on Child Abuse
and Neglect released in September 1991, called upon the U.S. Federal
Government to implement a universal voluntary neonatal home
visitation system. The evidence reviewed in this chapter indicates that
the effectiveness of home visitation programs in preventing child
maltreatment has been demonstrated only in high-risk populations.

Conclusions and Recommendations
There is fair evidence not to recommend use of screening
devices for identifying parents or families at risk for child maltreatment
(D Recommendation) because of the high false positive rates and the
harm associated with labelling parents as potential child abusers.
However, physicians should know the risk indicators that characterize
populations at increased risk for child maltreatment so that effective
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interventions for high-risk groups can be recommended (communities
with high rates of poverty, and single and adolescent parenthood).
Two RCTs<13,14> provide evidence that home visitation can
prevent child physical abuse and neglect or outcomes associated with
maltreatment among disadvantaged families characterized by one or
more of single parenthood, teenaged parenthood, and poverty. Thus,
there is good evidence to recommend referral for home visitation
during the perinatal period and through infancy to prevent child
physical abuse and neglect for families of low socioeconomic status,
single parenthood or teenaged parenthood (A Recommendation).
There is inconclusive evidence regarding including or excluding a
referral for intensive contact with a pediatrician, early and extended
postpartum hospital contact or both, use of a drop-in centre, or
parent training programs in the prevention of child maltreatment
(C Recommendation). These interventions may be beneficial for other
reasons and should be assessed on an individual basis; whether they
reduce the incidence of abuse and neglect remains to be established.
Whether education programs for children reduce the incidence
of sexual abuse and abduction remains to be established. Physicians
making recommendations regarding such programs must do so on
other grounds (C Recommendation).

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

Measuring the prevalence rates and distribution of child
maltreatment and its subcategories in the general population
including identifying populations at high-risk.

2.

Investigating second-stage screening that would do more good
than harm within high-risk populations.

3.

Determining for different populations the optimal content,
duration and frequency of visits, and qualifications of providers
for home visitation program.

4.

Further evaluation of interventions aimed at prevention of sexual
abuse (effectiveness in reducing incidence of such episodes, in
identifying children who have been sexually abused and any
negative effects associated with the education programs).
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Evidence
The medical literature was identified using the following search
strategy for the years January 1979 to April 1993: 1) MEDLINE using
the MESH headings child abuse, battered child syndrome, incest, and
the textword prevent; 2) ERIC, PSYCINFO, CRIMINAL JUSTICE
PERIODICAL INDEX and CHILD ABUSE AND NEGLECT using the
descriptors child abuse, child neglect, incest, and prevention.
This review was initiated in 1992 and recommendations were
finalized by the Task Force in January 1993. A report with a full
reference list was published in January 1993.<29>
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Primary Prevention of Child Maltreatment
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Screening procedures
(checklists, selfadministered
questionnaires,
standardized
interviews or clinical
judgement) used to
identify people at risk
of maltreating children

High false positive
rates, resulting in high
risk of mislabelling
people as potential
child abusers.

Cohort studies
<1-4,8-10> (II-2)

Fair evidence to
exclude from the
periodic health
examination (D)

Home visitation during
perinatal period
through infancy for
families of low
socioeconomic status,
single parenthood or
teenaged parenthood

Decreased number of
reports of abuse and
neglect, emergency
department (ED)
visits, accidents and
hospital admissions.

Randomized controlled
trials<13,14> (I)

Good evidence to
include referral for
home visitation in
periodic health
examination (A)

Intensive contact with
pediatrician plus home
visitation

No significant
reduction in number of
reports of abuse and
neglect or of
accidents; children in
intervention group
were admitted to
hospital because of
serious injuries less
often than those in
control group.

Randomized controlled
trial<9> (I)

Insufficient evidence
to include in or
exclude from periodic
health examination;
referral should be
assessed on an
individual basis (C)

Early or extended
post-partum hospital
contact or both

No significant
reduction in number of
reports of child abuse
and neglect, ED visits,
accidents, or hospital
admissions in
intervention group.

Randomized controlled
trials<15,16> (I)

Insufficient evidence
to include in periodic
health examination but
may be beneficial for
other conditions (C)

Drop-in centre

Reduction in number
of ED visits but not in
number of reports of
child abuse and
neglect, hospital
admissions or
admissions because of
trauma in intervention
group.

Non-randomized
controlled trial<17>
(II-1)

Insufficient evidence
to include referral in
periodic health
examination (C)

(Continued on next page)

331

S

U

M

M

A

R Y

T

A

B

L

E

C

H

A

P

T

E

R

2 9

Primary Prevention of Child Maltreatment (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Parent training
program

Reports of child abuse
and neglect as well as
measures of events
associated with child
maltreatment not
examined.

Randomized controlled
trial<18> (I)

Insufficient evidence
to include referral in
periodic health
examination but may
be beneficial for other
conditions (C)

Sexual abuse and
abduction prevention
programs for children

Improved knowledge
of sexual abuse and
enhanced awareness
of safety skills; no
studies have
determined
effectiveness of
programs in reducing
incidence of sexual
abuse of abduction.

Randomized controlled
trials<21-27> (I)

Insufficient evidence
to include referral in
periodic health
examination; referral
must be made on
other grounds (C)
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Screening for Childhood Obesity
1

Prepared by William Feldman, MD, FRCPC and Brenda L.
Beagen, MA2

In 1979, the Canadian Task Force on the Periodic Health
Examination concluded that there was no satisfactory
justification for including childhood obesity among conditions to
be sought in a periodic health examination, based on the lack of
an effective program directed to treatment and prevention of
obesity in children. However, it was considered advisable to
record height and weight on standard growth charts and identify
any deviations from normal growth.
Since then, several studies have investigated the
consequences of childhood obesity and several randomized
controlled trials have been published on the effectiveness of
treatment programs. In light of these developments, it was
thought to be timely to reconsider our recommendations based
on the new evidence. For more information on obesity on older
age groups, consult Chapter 48.

Burden of Suffering
Estimates of Canadian prevalence rates for childhood obesity
range from 7% to 43%, depending on whether the basis is self-reports
or objective measures, and on what measure of obesity is used (e.g.
body mass indices or skinfold thickness). The body mass index (BMI)
or Quetelet’s index, is weight divided by height squared (kg/m2).
An inverse relationship has been shown between social class and
prevalence of obesity in children aged 3-18 years, with rates ranging
from 25% in low income families to 5% in high income families.
Recent adoption and twin studies suggest that family
environment alone has no apparent effect on obesity but that genetic
factors appear to predominate. The Swedish Adoption/Twin Study of
Aging, combining the adoption and twin designs, showed that twins
reared together were no more similar than twins reared apart,
indicating that shared rearing environment had no effect on BMI. In a
recent Canadian study of long-term overfeeding in 12 pairs of identical
twins, the variance in weight gain and fatness gain between pairs was
about six times greater than the variance within pairs. The authors
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concluded that genetic factors influence the effect environmental
factors have on weight status.
Fewer than 5% of obese children have an underlying disease
producing obesity – the majority simply have an imbalance between
energy expenditure and intake. However, several disease conditions
can cause obesity, including endocrinopathies, central nervous system
diseases, and specific congenital syndromes.
Infants and children who are obese are at somewhat increased
risk of becoming obese adults.<1,2> That is, relative weight and
skinfold thickness tend to “track” over time. However, the
correlations are low, and the probability that an individual obese infant
will be an obese adult is not high. Furthermore, the longer the age
interval, the weaker the relation.
There are few known physical health risks to children who are
obese. There is some indication of an association between obesity and
hypertension in children, although false high blood pressure readings
are not uncommon, a result of using cuffs that are too small for
oversized arms.<3>

The probability that
an individual obese
infant will become an
obese adult is not
high

Obese children have been observed to have elevated levels of
low-density lipoprotein cholesterol, and decreased levels of highdensity lipoprotein.<4> Obesity in adults however, is not a strong
independent contributor to heart disease risk in the absence of other
coronary risk factors. Nevertheless, the same circumstances which
produce the obesity may also increase other risk factors. It is unclear,
then, whether obesity is a cause or a correlate.
In the Bogalusa Heart Study, 3,503 subjects of varying weights
aged 5-24 showed marked and highly significant (p<0.001) clustering of
three cardiovascular disease risk factors: systolic blood pressure,
fasting insulin, and ratio of low- to high-density lipoprotein
cholesterol.<5> When lipid risk factors were correlated to
subscapular skinfold thickness, the relationship was not clear-cut; for
example, it was not statistically significant for white or black males
aged 5-9 and 20-24 years.
An earlier report from the Bogalusa Heart Study also indicated
that there was an association between obesity and cardiovascular risk
factors. However, the children who were studied were only those
whose weight category “tracked” over the 6 year period under
investigation (18% of the sample) and the children also tended to have
other risk factors: high blood pressure, triglyceride levels and
cholesterol levels.
Evidence from the Muscatine Ponderosity Family Study is also
somewhat ambiguous<6> providing data on consistently heavy children
and a “heavy gain group”. Some but not all risk factor levels were high
(considering total cholesterol, LDL cholesterol, apolipoprotein A-1,
apolipoprotein B, and diastolic blood pressure). The above studies do
not prove that obesity increases the risk of cardiovascular disease or
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that prevention or treatment of childhood obesity decreases adult
coronary artery morbidity and mortality.
Abraham and colleagues conducted a retrospective cohort study
examining the relationship between childhood weight status and adult
morbidity.<7> They located 902 adult males for whom childhood
weight and health records were available. Examination showed no
association between weight status in childhood and adult cholesterol
status, adult cardiovascular/renal disease, atherosclerosis or diabetes.
The highest risk for hypertensive vascular and cardiovascular renal
disease was found in those overweight adults who moved from a
below average childhood weight category to an overweight adult
group. Smoking status of adults was not assessed. It is possible that
adult onset obesity is associated with more cigarette smoking and it is
the smoking which is related to cardiovascular disease.
Studies have shown an association between infant or childhood
obesity and increased incidence of acute respiratory infections, even
when data is adjusted for factors such as social class, smoking, and
overcrowding.<8,9>
Javier-Nieto et al<10> reviewed over 13,000 files on persons
who were between 5-18 years old between 1933-1945. These were
linked to census and death certificate records. The heaviest 20% during
pre-puberty and adolescence had an adult mortality odds ratio
adjusted for education and smoking status that was significantly greater
than that of the lowest weight 20%. Must et al<11> did a follow-up of
508 people who were adolescents between 1922-1935. Overweight in
adolescence (BMI top 25%) was associated with an increased risk of
mortality from all causes and disease-specific mortality among men but
not among women.
Severe obesity has been linked to increased mortality in adults,
but there is no association between moderate childhood obesity and
increased mortality, unless other risk factors are present.<4>
No association
between moderate
childhood obesity and
increased mortality of
adults exists, unless
other risk factors are
present
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However, obese children may suffer significant social and
psychological difficulties. In the Western world, there is strong cultural
prejudice against obesity and a cultural obsession with thinness, which
can lead to stigmatization and discrimination in academic and work
environments, as well as in other social settings.<12> Obese children
may be teased and harassed by their peers, may be socially ostracized,
and may be treated as stupid and inferior by teachers and other
adults.<13> Children share these negative cultural concepts about
obesity, acquiring them very early, possibly as young as age 7.<14>
Obese children therefore often have a very negative body image and
generally low self-esteem.<4,13> One consequence of this poor selfimage may be the development of eating disorders such as anorexia
nervosa in adolescence.<13,14>

Maneuver
The assessment of obesity in children requires the use of reliable
and valid measures of obesity. The use of body weight alone fails to
allow for differences in height and stature. For adults there are
acceptable tables of desirable weight for height based on the lowest
mortality rates in an insured population e.g. the Metropolitan Life
weight charts. However, there is no equivalent for children. There are
some tables using average weight for age, height and sex, and several
indices have been developed to attempt to standardize for height, such
as the BMI.
The measurement of triceps or subscapular skinfold thickness to
assess subcutaneous fat is a more direct measure of adiposity, and is
better able than BMI to distinguish adiposity from muscularity and very
large or very small stature. The correlation of multiple skinfold
measures with total body fatness is in the range of 0.7-0.8.<3>
However, the accuracy of skinfold measures decreases among very
obese children. The Eid Index is the child’s weight compared to the
50th percentile weight for the age at which the child’s height is in the
50th percentile expressed as a percentage.

Effectiveness of Screening and Treatment
The benefits of early detection depend upon the availability of
effective means to reduce body fat, and the feasibility of maintaining
the loss and a resultant improvement in measures of mortality and/or
morbidity.
The more drastic methods of fat reduction, such as surgery,
pharmacotherapy, and gastric balloons are not appropriate for
children, and very low calorie diets may impair their growth and
development.
There is no evidence that traditional means of fat reduction –
low calorie diets and/or increased exercise – produce successful
results which are maintained on a long-term basis.<15> In one of the
few intervention trials with adequate follow-up time, 21 children who
were at least 30% overweight and as much as 144% overweight (n=21)
lost an average of 33% on very low calorie diets.<16> On reexamination 4-10 years later, ten had maintained a reduced percentage
overweight, by 3-61%; the other 11 children had gained back all the
weight they had lost plus an additional 5-86% excess weight.

There is no evidence
that low calorie diets
and/or increased
exercise produce
long-term sustainable
weight loss

Two types of exercise programs have been evaluated, life-style
and aerobic. The evidence about whether diet plus exercise of either
type improves results over diet alone (level II-2) is ambiguous.<16-19>
In one study Epstein and his colleagues found it did,<19> but in an
earlier study the same researchers found it did not.<20> However, the
Task Force recommends the regular practice of moderate physical
activity for the maintenance of a healthy body weight (Chapter 47).
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Epstein and his colleagues have conducted a series of trials
investigating the effectiveness of behavioral modification for weight
reduction in children. Two of these studies were with children under
the age of eight. In one trial in 5-8 year old girls (n=19), those in a
family-based treatment program decreased their percentage
overweight almost twice as much as control girls in a health education
program.<21> In a later study, 17 children aged 1-6 years showed
significant change in percentage overweight in a 12-month family-based
treatment program.<22> At no point did the group mean go below
obesity status (20% overweight).
There have also been several studies on preadolescents, children
about eight to twelve years old. At least three of these have been
controlled trials, where controls got no treatment. In all cases, the
controls gained weight while children receiving treatment lost 6-20%
excess weight.<20,23,24> The control group in each case was
composed of children put on a waiting list to get into the treatment
program – there is no way to know if that had any effect on the
control children’s weight status.
Some studies have examined the effect of including parents in
treatment programs. There is some evidence that including parents in
the program improves the success of both weight loss and
maintenance of the loss. However, this is not unequivocal. In one trial,
Epstein et al examined the importance of child self-control vs. parent
control of the therapeutic process, randomly assigning 37 obese
children to either of two groups (level I).<25> There was no significant
difference in weight status after 5 years; all groups had returned to
approximately baseline levels. In another small study, (n=30)
Kirschenbaum et al found no evidence of superior results from
including parents in the treatment programs.<24>
In a series of trials using behavioral modification therapy, with
the “Traffic Light Diet” (green = low calories, yellow = moderate
calories, red = high calories), Epstein et al found including parents does
improve maintenance of weight loss.<26-28> They have recently
published the results of a ten-year follow-up for this approach.<28>
Children aged 6-12 years from intact, predominantly white, middleclass families (75 out of 185 applicant families met the study entrance
requirements) were randomized to each of the three treatment groups
(diet and exercise information plus behaviour modification for the child
alone, for the parent and child, or information without behaviour
modification). All groups attended 8 weekly meetings, and 6 additional
meetings over the next 6 months.
Follow-up of 61 families was achieved at 10 years; six children
had developed psychiatric problems and were excluded (final n=55).
While initial amounts of weight lost were similar, after five years and
after ten years members of the group in which both parents and
children were targeted for behaviour modification were significantly
less obese than members of the information only group. Not that
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obesity was completely prevented – even the parent-child information
and behaviour modification group was about 35% overweight at the
10 year follow-up. This is the first evidence that the effects of
treatment for obesity in childhood can persist into young adulthood.
Moreover, the treatment does not appear to have had adverse effects,
especially on ultimate height. Given the intensity of the intervention
and the high motivation of these families caution in generalizing these
results is indicated; they are nonetheless encouraging.<28>
There is little evidence regarding potential risks of treatment – it
is generally assumed that weight control efforts are safe for children
and infants. There is, however, some evidence that dietary restrictions
at this age level may produce adverse effects. Mallick reviews several
early studies which indicate that dietary restriction in infants and
young children may result in retardation of growth and development,
both physically and mentally, and these adverse effects may be
permanent.<29> Other recent reviews also suggest that adolescents
may not be safely subjected to calorie restriction at any point during
their growth spurt.<30,31> Epstein<32> has argued that this previous
research may have failed to consider the height of the children upon
entry into weight loss programs.

Recommendations of Others
The American Academy of Pediatrics recommends that
children’s height and weight measurements be taken throughout
infancy, annually from ages 1 to 6, and bi-annually thereafter. The U.S.
Preventive Services Task Force recommends height and weight
measurements be taken regularly and plotted on a growth chart
throughout infancy and childhood;<33> this recommendation is
currently being reviewed. Although the U.S. Task Force makes
recommendations for nutrition and exercise counselling for adults,
there are no specific recommendations for children.

Conclusions and Recommendations
It is understood that plotting the height and weight of infants and
children during a periodic health examination will continue to be done,
primarily to identify children who are failing to thrive. There is
insufficient evidence that screening children for obesity is of value; nor
is there evidence that screening for obesity is harmful
(C Recommendation).3
There is insufficient evidence to include or exclude counselling
about nutrition and exercise from the routine treatment of severely
3

For highly motivated obese children and their families, there is good evidence that
intensive diet, exercise, and family behaviour management counselling is
successful in lowering the degree of obesity 10 years later, but these obese
children were not identified by screening.
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obese children (C Recommendation). However, the regular practice of
moderate physical activity, taking into account current fitness levels, is
recommended for all Canadians to maintain a healthy body weight
(Chapter 47). There is fair evidence for excluding very low calorie
diets from the routine treatment of pre-adolescent obese children
(D Recommendation). Evidence is conflicting regarding the inclusion or
exclusion of exercise from the routine treatment of obese children.
(C Recommendation)

Unanswered Questions (Research Agenda)
1.

Do family-based instruction and behaviour modification
programs for childhood obesity improve the child’s self-esteem?

2.

If so, can these results be obtained in less advantaged, possibly
less motivated groups?

3.

Is there more eating disorders among adolescents who were
previously involved in weight reduction programs?

4.

If childhood obesity can be prevented or treated in childhood,
what are the long-term benefits and risks?

Evidence
A MEDLINE search for January 1981, to February 1991, was
undertaken using the key words, child and obesity. Additional
references from articles retrieved were pursued. Current contents
were retrieved and reviewed until December 1992. This review was
initiated in February 1991 and the recommendations finalized by the
Task Force in November 1992.
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Screening for Childhood Obesity
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Detection
1) Measuring heights
and weights of
infants and
children*

Insufficient evidence
that screening for
obesity leads to
improved outcome.
Effect of obesity on
adult obesity and as a
risk factor for
morbidity and
mortality (except
psychological effect) is
unclear.

Cohort studies
<1,2,6-11> (II-2)

Insufficient evidence
to include or exclude
in health exam of
children to prevent
obesity (C)

2) Skin-fold thickness,
body mass index
(BMI) etc. for
obesity

Insufficient evidence
that screening for
obesity leads to
improved outcome.
Effect of childhood
obesity on subsequent
obesity and as a risk
factor for morbidity
and mortality is
unclear.

Cohort studies
<1-3,5,11> (II-2)

Insufficient evidence
to include or exclude
in periodic health
exam to prevent
obesity (C)

Weight lost on very
low calorie diets is
poorly maintained.

Cohort studies
<15,16> (II–2)

There is fair evidence
for excluding very low
calorie diets from the
routine treatment of
pre–adolescent obese
children (D)

Evidence is ambiguous
regarding the role of
exercise in initial
weight loss or
maintenance.

Cohort studies
<16-19> (II–2)

There is insufficient
evidence to include or
exclude in the routine
treatment of obese
children (C)

Intervention
1) Very low calorie
diets

2) Exercise

* Should continue to be done to screen for failure to thrive (see Chapter 24).

(Continued on next page)
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Screening for Childhood Obesity (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

3) Family-based
nutrition and
exercise education
and behaviour
modification

Weight loss has been
maintained at 10-year
follow-up in 6-12 year
old obese children.
Children were still
about 35%
overweight. High costs
of these programs,
lack of general
availability and the
extreme motivation of
the families may limit
generalizability. Other
than weight, other
outcome measures of
interest (general
health, self-esteem)
were not measured.
These programs are
not readily applicable
to primary care
offices.

Randomized controlled
trials<21-24,28,29> (I)

Insufficient evidence
to include or exclude
in the routine
treatment of obese
children
(C)**

** There is evidence from a single study that moderate weight reduction can be achieved through
intensive family-based instruction/behaviour modification program in intact, wealthy, wellmotivated families. Whether this confers health benefits is unknown.
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Screening for Idiopathic Adolescent
Scoliosis
1

Adapted by Richard B. Goldbloom, OC, MD, FRCPC from the
report prepared for the U.S. Preventive Services Task Force2

In 1979, the Canadian Task Force on the Periodic Health
Examination reviewed the evidence then available and concluded
that there was poor evidence to support the inclusion or
exclusion of routine adolescent idiopathic scoliosis screening in
the periodic health examination<1> (C Recommendation). A
detailed review by one of the Task Force members was published
subsequently.<2> A more recent, updated review of the evidence
by the U.S. Preventive Services Task Force<3> using the same
methodology, arrived at the same conclusion. The Canadian Task
Force concurs with the U.S. Task Force analysis and conclusions.

Burden of Suffering
A study of over 29,000 children in a community health district of the
province of Quebec demonstrated a prevalence of scoliosis of 42 per
1,000 in children aged 8-15 years. The Scoliosis Research Society
defines scoliosis as a curve of 11° or greater. Such curves are reported
to have a prevalence of 2-3% in adolescents at the end of their growth
period. Curves which are greater than 40°-50° have a reported
prevalence of 0.2% and cause disability and significant health problems
later in life. Several investigators have reported the ratio of affected
girls to boys as 1.5:1 and the prevalence of large and small curves is
higher in girls. However, the prevalence of cases needing treatment in
either sex is very low. Potential adverse effects include cosmetic
deformity, back pain, social and psychological problems (e.g. poor selfimage, social isolation), limited job opportunities, lower marriage rate
and the financial costs of treatment.

Little firm
epidemiological
evidence suggests
that persons with
idiopathic scoliosis
experience more
back pain than the
general population

There is little firm evidence from epidemiologic studies that
persons with idiopathic scoliosis are at significantly greater risk of
experiencing back pain than the general population. The incidence of
back pain in the general population may be as high as 60-80% and it is
unclear whether the incidence of pain is higher in persons with
scoliosis. Pulmonary disease and other serious health effects
attributable to idiopathic scoliosis occur in individuals with large
curves that are easily detected without screening.
1
2
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Professor of Pediatrics, Dalhousie University, Halifax, Nova Scotia
By Steven H. Woolf, MD, MPH, Science Advisor, U.S. Preventive Services Task
Force, Washington, D.C. and Assistant Clinical Professor, Dept. of Family
Practice, Medical College of Virginia, Richmond, Virginia

Maneuver
The principal screening test for scoliosis is physical examination
including upright visual inspection of the back and the Adams forward
bending test. The sensitivity and specificity of this examination in
detecting curves greater than 10° have been reported as 73.9% and
77.8%, respectively.<4> In an Australian study, the positive predictive
value (PPV) was 78% for curves greater than 5° in a population with an
estimated prevalence for this degree of curvature of 3%.<5> A
Canadian study involving specially trained school nurses reported a
PPV of 18% in detecting curves greater than 20°.<6>
Based on an extensive prevalence study, Morais et al<6>
estimated the PPV of the forward bending test as 42.8% for scoliotic
curves of 5° or more, and only 6.4% when curves of 15° or more were
considered. In typical screening settings where the prevalence and PPV
are relatively low, for every curve >10° detected, there are 1-5 false
positives; and for every curve >20° detected there are 3-24 false
positives.<3> There is little evidence about the incremental value of
repeat screening in individuals with previously normal results. There is
insufficient evidence to evaluate the role of other tests, e.g.
inclinometry or Moiré topography, as screening instruments.<7-9>

For every curve >20°
detected, there are
3-24 false positives

Effectiveness of Screening and Treatment
Any proposal to screen for adolescent idiopathic scoliosis
requires that several conditions be met:
1.

That the screening test is accurate and reliable detecting curves
that are both clinically significant and unlikely to be detected
otherwise.

2.

That earlier detection leads to improved health outcomes.

3.

That effective treatment is available for cases detected through
screening.

4.

That scoliosis causes important health problems.

5.

That small curves detected by screening are likely to progress to
degrees of clinical significance.

6.

That the benefits of early detection through screening outweigh
any adverse effects of screening and treatment.

There have been no controlled studies to demonstrate that
adolescents who are screened routinely for scoliosis have better
outcomes than those who are not screened. There are no studies
demonstrating a decrease in spinal fusions by screening or brace
treatment. In communities that have adopted aggressive screening
programs, favourable trends in curve size and surgery rates have been
reported but it is unclear whether such changes are attributable to
screening or to other temporal factors.<10-12>

No controlled studies
demonstrate that
adolescents screened
routinely for scoliosis
have better outcomes
than the unscreened
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Brace Therapy
There is inadequate evidence to determine whether brace
therapy limits the natural progression of scoliosis in a significant
number of cases. Most evidence concerning its effectiveness comes
from uncontrolled case series reports. Early reports with limited
follow-up had suggested significant degrees of correction. However,
long-term studies involving more than 5 years of follow-up have shown
a gradual loss of correction, with mean overall improvement averaging
2-4% compared with pre-brace curves.<13,14> One retrospective,
case-controlled study showed that braced patients had a somewhat
reduced rate of curve progression as compared to matched controls,
but the difference was not statistically significant.<15> There have
been no controlled studies that provide information on health
outcomes such as back pain, self-esteem or psychosocial impact.
Finally, compliance with the wearing of a brace is frequently
poor.<16,17> An ongoing multicentre trial of brace therapy should
provide additional information on its effectiveness.

Lateral Electrical Surface Stimulation (LESS)
Available studies of effectiveness offer little evidence that LESS
results in better clinical outcomes than braces or other forms of
conservative treatment.<18-23>

Exercise

Although published
studies are few,
exercise alone has
historically
demonstrated poor
effectiveness in
controlling curve
progression

Exercise has been suggested as a means of preventing the need
for more extensive treatment or as an adjunct to the wearing of a
brace.<24> Although published studies are few, exercise alone has
historically demonstrated poor effectiveness in controlling curve
progression.<24,25> A school-based program failed to show any
difference in curve progression after one year between a group treated
with exercise and matched controls.<25> By contrast, a small
randomized, controlled trial of scoliotic adolescents wearing a cast
showed that exercise was more effective than traction in improving
curves on lateral bending.<26> An uncontrolled cohort study showed
improved vital capacity in hospitalized scoliosis patients who received
physiotherapy;<27> and a report of an uncontrolled case-series
suggested that some braced patients who performed a thoracic flexion
exercise had reduced vertebral rotation and thoracic curves after
exercise.<28> However, this study lacked controls, follow-up and an
assessment of clinical outcomes.

Surgery
Surgery is currently recommended only if a curve progresses to
more than 40-50° or if the procedure is requested for cosmetic
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reasons. The goals of internal fixation are to reduce the rib hump,
correct spinal rotation and to obtain solid fusion and stability. The
most well-established procedure is Harrington instrumentation.
Others include Cotrel-Dubousset instrumentation, the Zielke
procedure and Luque sublaminar wiring.
Surgical techniques appear to be effective in reducing, but not
eliminating, the lateral scoliotic curve.<29-33> Axial rotation is less
effectively controlled surgically, and deformities in the sagittal plane
can be exaggerated.<34> Few controlled studies of functional status
following surgery have been reported. There is no evidence that early
detection of severe instances of scoliosis through screening improves
surgical outcomes.

Adverse Effects of Screening and Treatment
Although the initial screening examination has insignificant
adverse effects problems may be associated with follow-up testing of
presumed abnormal findings. Roentgenograms are not obtained
routinely on all follow-up evaluations however, many physicians obtain
them to rule out significant deformity and to provide a baseline for
future comparisons. Further evaluation of the patient may generate
anxiety and affect future health insurance and work eligibility. These
are postulated adverse effects and have not been proven in controlled
studies.
Conservative treatment such as braces and LESS may have
adverse medical and psycho-social effects. An association between
brace wear and diminished self-esteem and disturbed peer
relationships has been documented. LESS can produce uncomfortable
sensations from the electrical stimulus, sleep disturbance and skin
irritation but reliable data on these adverse effects are not available.
There are few significant adverse effects associated with exercise
therapy.
The potential adverse effects of surgery can be more substantial.
In addition to the general risk of surgery they include financial cost,
lost productivity and external immobilization with casts or braces,
which may be required for months after surgery. Potential long-term
effects occur generally in adults and include chronic pain syndromes
and other complications that may require further surgery.<30,35-37>

Costs
There have been few formal analyses of the cost effectiveness of
screening for scoliosis. A Quebec study estimated a cost of $2.31 per
child for screening and $59.60 per child for the clinical evaluation of
positive cases; the total cost of case finding was $194.27 per case of
confirmed scoliosis and $3,505.49 per case of scoliosis brought to
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treatment. No studies have fully evaluated the direct and indirect costs
of screening.

Recommendations of Others
The Scoliosis Research Society has recommended annual
screening of all children aged 10-14 years. The American Academy of
Orthopedic Surgeons has recommended screening girls at ages 11 and
13 years, and boys once at age 13 or 14 years. The American Academy
of Pediatrics has recommended scoliosis screening at routine health
supervision visits at ages 10, 12, 14 and 16. Fifteen of the U.S. States
require scoliosis screening by law, and 31 have voluntary programs.
Only two of the 10 Canadian provinces (Alberta and Prince Edward
Island) are officially engaged in scoliosis screening, in one instance for
research projects only. By contrast, the British Orthopaedic
Association and the British Scoliosis Society issued a statement in
1983 advising against a national policy of screening for scoliosis in the
United Kingdom. Individual authors who have conducted extensive
reviews of the evidence have reached similar conclusions.

Conclusions and Recommendations
There is insufficient evidence from published clinical research
to indicate that screening for idiopathic scoliosis in adolescents
is either effective or ineffective in improving the outcome
(C Recommendation). It is reasonable for clinicians to include periodic
visual inspection of the back in their examination of adolescents seen
for other reasons. Clinicians and public health personnel should bear
in mind the limited current evidence regarding the effectiveness of
scoliosis screening and treatment and the uncertainties about the
natural history of the condition.

Unanswered Questions (Research Agenda)
Well-designed clinical trials are needed to evaluate the
effectiveness or ineffectiveness of routine screening for adolescent
idiopathic scoliosis. The cost-effectiveness of scoliosis screening
cannot be determined until its clinical effectiveness has been
demonstrated.

Evidence
The literature was identified with a MEDLINE search for the
English language in the years 1980 to 1992, using the following
strategy: MESH term scoliosis and key words screening, Cobb, brace,
exercise or physical and surgery supplemented by references cited in
bibliographies and reviewer comments.
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This review was initiated in January 1993 and the
recommendations finalized by the Task Force in June 1993.
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Screening for Idiopathic Adolescent Scoliosis
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Physical examination
of back including
Adams forward
bending test to detect
curves

Detection
High rate of overreferral (e.g. 3-24 false
positives for every
curve >20° detected).

Cohort and casecontrol studies<4-9>
(II-2)

Poor evidence to
include or exclude
from the periodic
health examination (C)

Early detection has not
been shown to lead to
better outcomes.

Case series and
temporal studies
<10-12> (III)

Intervention
Loss of correction and
non-compliance limit
the reliability of brace
therapy.

Case-control
studies<15>
(II-2); case
series<13,14,16,17>
(III)

Lateral Electrical
Surface Stimulation
(LESS) has poor
evidence of better
outcomes than using
braces.

Cohort studies<22>
(II-2); case series
<18-21,23> (III)

Exercise therapy
shows poor evidence
of effectiveness in
preventing curve
progression.

Randomized controlled
trial<25> (I); case
series<24,26-28> (III)

Harrington or CotrelDubousset
instrumentation
reduces curves
>40-50° in the frontal
plane but clinical
outcomes have not
been adequately
evaluated.

Cohort and casecontrol studies
<35-37> (II-2); case
series<29,30-34>
(III)
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Disadvantaged Children
1
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Identification of disadvantaged children as an at-risk group
for the Periodic Health Examination is very appropriate since
there are currently over a million economically disadvantaged
children in Canada. These children are at increased risk of
morbidity and mortality, and may experience lifelong difficulties.
Physician contact with disadvantaged children and their families
is inevitable in most family practices, providing opportunities for
health maintenance, detection of high-risk conditions, and
appropriate interventions. Few studies have specifically examined
primary care health maintenance among poor children. This
chapter reviews the associations between socio-economic
disadvantage and increased health risks and the evidence for
effectiveness of selected interventions including public advocacy
and multi-agency initiatives.

Burden of Suffering
The term disadvantage, as used here, refers principally to
economic disadvantage or poverty. By definition, a child living in
poverty in Canada lives in a family whose income is at or below the
Statistics Canada low income cut-off.<1> In 1991, this definition
identified those families spending greater than 58.5% of their income
on food, shelter or clothing. The absolute value of the low income
cutoff or poverty line varies with the size of the family and the place of
residence. In addition to families below the low-income cutoff, there is
a group of children living in families who are near poor, whose
incomes fall only 10-20% above the Statistics Canada low income cutoff, and who differ little from those at the poverty line. Not all studies
examining poor children use this poverty line, but instead may use
more general measures such as level of income, area of residence, or
eligibility for subsidies.

With over one million
disadvantaged
children in Canada,
the burden of
suffering is
substantial for current
and future morbidity

In Canada, the rates of child poverty have remained at the
significant level of 16% over a 15-year span (1973-1988).<2> In 1988,
this was estimated to represent over a million children under 18 years
of age.<2> More recent figures suggest the current rate may be even
higher.<3>
Children who grow up in economically disadvantaged
circumstances are at increased risk for morbidity and
mortality.<2,4-7> The mortality rate among children in the lowest
1
2
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income quintile is twice that of those in the highest income
quintile.<2> The increased morbidity among these economically
disadvantaged children includes physical, emotional, social and
educational health deficits.
Higher rates of chronic health problems have been found in
children from poor families (i.e., whose income fell below the official
Statistics Canada poverty line).<4> High morbidity and mortality rates
have also been documented for treatable diseases such as asthma in
children living in poor inner city areas.<5>
A significant association between economic disadvantage
(measured by low income or parental welfare status) and child
psychiatric disorders has also been demonstrated.<6,7> The risk of a
poor boy, aged 6 to 11 years, having one or more psychiatric
difficulties such as attention deficit hyperactivity disorder, conduct
disorder or emotional disorder, was four times that of a non-poor boy
(33 of 82 welfare boys with psychiatric difficulties vs. 187/1348 nonwelfare boys).<6>
Similar associations have been demonstrated in the educational
and social spheres,<7> including poor school readiness,<8> low math
concept skills in the early grades<9> and later difficulties such as failing
a grade or use of special education services.<7>
Disadvantaged children are clearly at increased risk for a wide
range of health and psychosocial morbidities. A poor child may have
difficulties in any of the physical, emotional, social or educational
domains. Having any single deficit increases the likelihood of having
other difficulties, so poor children tend to have multiple morbidities.
While the term “disadvantaged child” is being used
interchangeably with “poor child” in this document, the actual
disadvantage goes beyond a simple lack of money to include the
context in which the child grows up. This includes such features as the
characteristics of the family, neighbourhood and schools and the
availability of preschool or recreational facilities. Characteristics of
poor families include a family head with relatively little formal
education, younger family heads, single parents, especially single
mothers, and unemployed parents. Poor parents also have increased
rates of physical or mental health problems. In terms of environmental
circumstances, inadequate housing, unsafe neighbourhoods,
neighbourhoods lacking in community resources or good schools, and
homes lacking material resources or stimulation may be consequences
of poverty. Each of these circumstances may have a negative impact on
child growth and development. In turn, there is evidence that early
interventions for children, such as an excellent preschool program,
may have long-term beneficial effects that last into adulthood.<10>
The societal burden of suffering associated with child poverty in
Canada is enormous, and continues to diminish opportunities for poor
children as they grow. The mental and physical difficulties they
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experience do not necessarily resolve as they grow up. Instead, they
may become adults with impairments in the physical, emotional, social,
and occupational spheres. For example, approximately 40% of children
with conduct disorder continue to experience serious psychosocial
difficulties into adulthood.<11> This substantial lifelong impairment
experienced by some poor children amounts to a large cost to society
in areas such as physical and mental health costs, decreased
occupational productivity, or use of social services.
Three maneuvers for assisting disadvantaged children will be
discussed: contact in the family practitioners’ office, referrals made by
family physicians for child and parent assistance in the home and
community, and advocacy by physicians and multi-agency initiatives.

Maneuver
Office Contact

Family physicians
can provide
disadvantaged
children with
preventive
interventions known
to be effective in the
general population

Physician contact with disadvantaged children and their families
is inevitable in most family practices. Office visits will likely be the most
regular source of contact. Primary care contacts provide the
opportunity for health maintenance, detection of high-risk conditions
and intervention from infancy through the life span. Issues arising
during office encounters discussed in this section are considered in
terms of developmental stages of the child, and the context or
environment in which the child lives.

Developmental Stages
There is no evidence that risk factors among poor children have
different effects than they do among other children in the general
population. However, exposure to multiple risk factors is more
prevalent among poor children, thereby increasing associated
detrimental outcomes. Maintaining an awareness of general risk factors
as well as those with increased prevalence among disadvantaged
populations will allow a family doctor to provide optimal care. Selected
risk factors that are more prevalent among poor children are discussed
below.

Prenatal Care
Adequate prenatal care for a poor mother is the first step in
promoting the health of the disadvantaged child-to-be. Low-income
mothers who have received inadequate prenatal care frequently give
birth to low birth weight babies. Low birth weight is a major
determinant of infant mortality, and can have major health
consequences for babies who survive including serious illnesses,
developmental disorders and lifelong handicapping conditions such as
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birth defects, mental retardation, cerebral palsy, and seizure
disorders.<12> In addition to inadequate prenatal care, factors
influencing low birth weight include poor nutrition, maternal prenatal
stress, insufficient weight gain during pregnancy, drug and alcohol
abuse, smoking, and obstetrical complications. Low birth weight is
largely preventable, with an estimated 80% of women at risk
identifiable at the first prenatal visit, allowing interventions to begin
then to decrease the risks to the unborn child and mother.<12>
Separate chapters on smoking during pregnancy (Chapter 3),
prevention of low birth weight (Chapter 4) and preeclampsia
(Chapter 13) are included in this volume but these reviews do not
target the poor population specifically.

Childhood
Proper nutrition may be an issue in poor families due to such
factors as inadequate funds for food, or poor knowledge of nutrition.
Both types of growth disturbance, growth failure and obesity, have
been documented among poor children.<13,14> Discussion of
nutritional issues and monitoring of growth parameters is important,
although mixed evidence has been presented regarding the association
of poverty and retarded somatic growth.<13,14> In a case series of
82 children where anthropometric measures were found to be related
to poor academic achievement, it was thought that environmental
influences affected both the development of thought processes, and
nutrient intake and therefore growth.<13> In 1979 the Canadian Task
Force on the Periodic Health Examination found good evidence for
prevention and treatment of malnutrition in high-risk populations, but
poor children were not specifically studied as a high-risk population.
The evidence for screening and treatment of another possible
consequence of poor nutrition, iron-deficiency anemia, was fair in
disadvantaged infants (also see Chapters 6 and 23).
Increased attention to preventable diseases should be maintained
for low-income children and families. Increased morbidity from acute
illnesses, such as asthma or infectious diseases, and maintenance of
regular immunizations may be issues. There is good evidence from
randomized control trials for effective prevention for immunizable
infectious diseases by immunization (Chapter 33).<15> Prevention and
treatment of hearing and vision problems (Chapter 27) should also be
considered, although the general evidence for the effectiveness of
prevention and treatment of these difficulties is less rigorous in general
populations. Effectiveness specifically in poor populations has not been
reviewed. Chronic medical illness has also been associated with
poverty in children,<4> although this association has not been
consistently demonstrated world-wide.<14>
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Context (Environment)
Homelessness, or exposure to marginal or aged housing poses
risks associated with inadequate shelter, or overcrowding. As well,
specific health risks exist such as exposure to lead (e.g., through
exposure to lead-based paint; see Chapter 25) with its hematologic
and potential neurologic sequelae despite an asymptomatic clinical
presentation.<16>
Evaluation of a poor child necessitates an understanding and
appreciation of the context in which the child lives. Knowledge of the
family and demographic history may alert the physician to possible
problems. For example, chronic sociodemographic disadvantage, low
maternal education, low family income, and poor family functioning
have been shown to be associated with developmental delay, and
psychosocial problems such as psychiatric, chronic health, social and
educational difficulties.<7,17> Awareness that a family has these risk
factors should increase vigilance for any of the above listed difficulties.
Careful attention to a poor child’s family, and especially the
primary caregiver, is needed. In a study of 155 children of single
mothers recruited through social services and a local school in the
U.S., economic hardship was found to be unrelated directly to child
psychological functioning, but was related to mother’s psychological
functioning which was in turn related to their child’s psychological
functioning.<18> This highlights the need to assist poor mothers as
well as their children since children are highly sensitive to their
parents’ emotional states. Other maternal difficulties which may
influence the child, and also may necessitate maternal interventions
include psychiatric disorders, tobacco and other drug and alcohol use.
Current evidence for the effectiveness of prevention and treatment of
psychiatric disorders and substance use as part of the Periodic Health
Examination, with the exception of problem drinking (Chapter 42) and
tobacco use (Chapter 43), is poor, and these areas are considered
research priorities.
Three further points should be made. First, attention to language
used, the nature of explanations given, reading material given, and
attitude is important since all influence transmittal of information.
Parents of disadvantaged children may themselves have low educational
levels. Such parents require clear verbal explanations and literature
written in easily understandable terms. There is evidence from the U.S.
that poor families were more likely not to be completely satisfied with
the primary care they received, and in particular, with the
communication with the health care professional.<19> Second,
consideration of drug costs, and whether medications are covered
under drug plans such as those offered by welfare or family assistance,
is important. Third, many poor parents do not feel comfortable in
more formal or institutional settings such as a doctor’s or a school
principal’s office. Primary practitioners can encourage parents to be
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advocates for their children and to feel empowered to seek optimal
health and educational services for their children. There is evidence
that by bridging the social and cultural gaps between home and school,
a child’s academic achievement can be enhanced.<20>

Child and Parental Assistance in the Home or
Community
Studies in this area have focused on home- or community-based
programs aimed at assisting families with children deemed to be at high
risk for cognitive difficulties or developmental delay. Children have
been identified as being at high risk based on disadvantaged intellectual,
educational or social characteristics of the family.

Public Advocacy/Multi-Agency Initiatives
Public advocacy for disadvantaged children or involvement in
multi-agency initiatives is beyond the scope of practice for many family
physicians. However, as more municipalities focus on community
initiatives for this (and other) disadvantaged populations, opportunities
for multi-agency involvement will increase. As the awareness of the
scope of morbidity, both immediate and long-term, for poor children
increases, the importance of public advocacy on behalf of these
children also increases.

Effectiveness of Treatment
Child and Parental Assistance in the Home or
Community
The strongest evidence available to support a parental assistance
program is found for community-based assistance to the parent and
child. In one of only two randomized controlled trials available,
65 high-risk families were randomly allocated to one of three groups at
the time of their child’s birth.<21> Risk categorization was determined
based on parental age and education, family income, maternal IQ,
absence of father, poor school performance of siblings and other
factors. One group were assigned to a Child Development Centre, a
day care setting with a systematic developmental curriculum
specialized in addressing cognitive and social difficulties, and family
education, a home-based program to help parents foster appropriate
cognitive and social development of their child. Notably the Child
Development Centre also reserved spaced for non-high-risk children
to have a socioeconomically diverse program. The Child Development
program also had low teacher/child ratios, staff with considerable
child-care experience, and provided staff training. An emphasis was put

There is good
evidence to support
recommending
specialized day care
or preschool
programs for poor
children
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on intellectual/creative and social/emotional activities, and language
stimulation. The second group of families received family education
only, and the third acted as a control group. Follow-up of over 90% of
enrolled families covered 54 months. Children in the group receiving
combined educational day care and family education did significantly
better (p<0.05) in cognitive performance than those with either of the
other interventions (Bayley Scales of Infant Development at 12 and
18 months, Stanford-Binet Intelligence Test at 24, 36 and 48 months
and the McCarthy Scales of Children’s Abilities at 30, 42 and
54 months). Family education alone was not felt to be a sufficient
intervention. The observed lack of effectiveness of family education
alone is in contrast with results of other work, and the authors suggest
that this difference may be related to factors such as intensity of
training for home visitors and number of visits, or that short-term
follow-up may not have detected potential later benefits. A weakness
of this study is the lack of clarity about how families were recruited.
Martin and colleagues<22> estimated the effects of an
experimental educational day-care program in the intellectual
development of 86 preschoolers from high-risk families in a
randomized controlled trial. High-risk status was determined by an
index of risk factors for intellectual impairment. Children were
allocated to the experimental or control groups between 6 and
12 weeks of age and remained in day care to 54 months (80% followup). The experimental program was designed to promote social and
cognitive growth in an orderly, friendly environment. The IQs of
experimental program children ranged from 8 to 20 points higher than
those of control children and were higher on average (when maternal
mental retardation and home environment were controlled p<0.0001).
At 54 months, 93% of the experimental children and 69% of the
control children had IQs within the normal range. There was an
especially strong apparent effect on the IQs of children born to
mentally retarded mothers, with none of the experimental children of
retarded mothers having a subnormal IQ, but 6 of 7 control children of
retarded mothers having subnormal IQ. Teenaged mothers in the
experimental group were also found to be significantly more likely to
have graduated from high school and to be self-supporting at the
54-month evaluation than were mothers in the control group.
Lee and co-workers<23> examined the longitudinal effects of an
enriched preschool program aimed at disadvantaged black children
(Head Start) vs. no preschool or other preschool programs for
disadvantaged children using data from the National Longitudinal Study
of Youth. Immediately after the program (one year follow-up), Head
Start gains were favourable to both comparison groups. Beneficial
effects were sustained into kindergarten and grade 1 for the Head
Start program. These benefits were more pronounced when Head
Start children were compared with children with no preschool
experience, than when they were compared with children in other
preschool programs. The authors suggest that this showed a beneficial
362

effect of any preschool experience as compared to no preschool
experience, rather than a benefit of Head Start per se.
Two other studies, including the only Canadian work identified
from the MEDLINE search, provided descriptions of program
development for home visiting or outreach programs for
disadvantaged pregnant women<24> or low income mothers and
infants.<25> Unfortunately, neither provided data evaluating
outcomes. However, home visiting has been shown to prevent child
maltreatment in American studies and is recommended by the Task
Force during the perinatal period through infancy for families of low
socioeconomic status, single parenthood or teenaged parenthood
(A Recommendation – Chapter 29).
Halpern,<26> in a descriptive paper, outlined the need to
address contextual factors impinging on parenting and child
development, and warned not to expect parenting interventions to
alter significantly the life chances of low income children. He noted,
however, that there was evidence of a positive effect of parenting
interventions. In some cases, increasingly positive parent-child relations
were prompted through such programs.

Public Advocacy/Multi-Agency Initiatives
A series of descriptive and discussion papers supports the need
for public advocacy and multi-agency initiatives. Recommendations for
successful interventions include use of socioeconomic/cultural
models vs. a purely medical model, assisting poor families to change
their economic, and cultural beliefs and attitudes about health, linking
educational and day care issues with access to preventive care, use of
flexibility and collaborative spirit in these initiatives, providing
programs for poor children and their families together, and changing
government funding and policy around issues related to poor children
and families. A strong plea has also gone out for increased funding of
rigorous research to contribute to the solution of the medicosocial
problems of these children.<27>

There is an
increasing interest in
public advocacy and
multi-agency
initiatives to assist
disadvantaged
children

Schorr<28> provides evidence of improved child outcome for
children from programs that cut across traditional professional and
bureaucratic boundaries, emphasize relationships of trust and respect,
are deeply rooted in the community, are family focused, and that
recognize the distinctive needs of those most at risk. In her discussion
of the “cycle of disadvantage” she provides specific examples of
successful U.S. programs that seem to meet these criteria. No
systematic or scientific evaluation of similar Canadian programs was
encountered in the literature reviewed. The Sparrow Lake Alliance in
Ontario is working actively toward improving consultation and
integration of children’s services in the province. Its members include
medical, community and government personnel. Initiatives promoted
by the Alliance include an inner city outreach program which includes
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school, psychiatric and educational involvement, and a joining of
personnel working in the adult addictions field and in the child care
area to work with substance-using women and their children. No
systematic evaluation of this program is available to date.

Recommendations of Others
Several advocacy groups have disadvantaged children as a specific
focus. In Canada, these include the Child Poverty Action Group, and
Campaign 2000, a nonpartisan national initiative to end child poverty in
Canada by the year 2000. A number of other advocacy and research
groups have an interest in this important area including, among others,
the Canadian Academy of Child Psychiatry, the Canadian Pediatric
Society, the Canadian Council on Children and Youth, the Canadian
Council on Social Development, Canadian Child Welfare Association
and the Centre for Studies of Children at Risk.
Most of the above agencies or groups have not made specific
recommendations pertaining to the health and well-being of poor
children. An exception is Campaign 2000, with its stated goal to
eliminate child poverty. The only specific recommendations
encountered came from the Society for Pediatric Research in the U.S.
which outlined an 11-point plan to help solve health and other
problems of poor children, and which included recognition of the
importance of research, especially funding for long-term research
initiatives.<27>

Conclusions and Recommendations
No specific studies have examined the effectiveness of preventive
interventions during regular office contact between family physicians
and disadvantaged children. Evidence from the general population
exists to support efforts to prevent low birth weight, malnutrition in
pregnant mothers and children, promote immunization, and identify
hearing and vision problems. Awareness of other health risks such as
homelessness, chronic medical problems and maternal difficulties
should prompt efforts to prevent subsequent problems for children.
These issues, however, have not been specifically studied among poor
children (C Recommendation).
There is good evidence to support recommendations for
specialized day care or preschool programs for disadvantaged
children, particularly programs specially designed for this group
(A Recommendation). There is insufficient evidence to recommend for
or against home-based parenting programs for disadvantaged children
and families (C Recommendation).
There is an increasing interest in public advocacy for
disadvantaged children, and in developing multi-agency initiatives to
assist these children. While individual family physicians may take an
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interest in such initiatives, these lie outside the context of the Periodic
Health Examination.

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

Evaluating the effectiveness of specific screening interventions
(e.g., for lead poisoning) in poor children.

2.

Evaluating specific interventions for a disadvantaged child’s
mother (e.g., treatment of psychiatric disorder) in terms of its
effect on the child.

3.

Evaluating the effectiveness of other community-based
interventions aimed at poor children (e.g., recreation programs
or after-school programs).

4.

Developing new and identifying pre-existing multi-agency
collaborative programs involving physicians and government or
educational personnel, and evaluating the effectiveness of these
programs on the health and well-being of disadvantaged children.

Evidence
The literature was identified with a MEDLINE search from
January 1984 to December 1992 using the following key words:
unemployment, poverty, medical indigency, minority groups.
This review was initiated in January 1994 and the
recommendations finalized by the Task Force in March 1994.
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Disadvantaged Children
MANEUVER

EFFECTIVENESS

Office contact with the
primary care physician
with a focus on risk
factors for
disadvantaged children

Routine primary care
has not been
evaluated. No studies
with a specific focus
on disadvantaged
children.

Child and family
assistance in the home
or community

Enrolment in day care
or preschool program
helpful, particularly in
specialized program
for disadvantaged.

Randomized controlled
trials<21,22> (I)

Good evidence to
include
recommendations for
day care or preschool
program for poor
children in periodic
health examination (A)

Home-based parenting
education program
appears insufficient on
its own, although
long-term evaluation
lacking.

Comparisons between
places<21,23> (II-2)

Insufficient evidence
to recommend for or
against home-based
parenting
programs (C)

*

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION
Poor evidence to
include or exclude
specific maneuvers for
poor children (C)*

Other Task Force recommendations on preventive health care for the general population should
be followed (see Pediatric Preventive Care and Immunizations of Children and Adults). Also
consider whether the children are at risk for iron deficiency anemia (Chapter 23), lead
exposure (Chapter 25), or child maltreatment (Chapter 29).
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Childhood Immunizations
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In 1979 the Canadian Task Force on the Periodic Health
Examination strongly recommended that immunization be part
of the care given at the time of the periodic health examination
(A Recommendation).<1,2> In 1990, vaccination with diphtheriapertussis-tetanus (DPT) and polio vaccines at 2, 4, 6 and
18 months (if oral polio vaccine (OPV) is used it should be given
at 2, 4, and 18 months), measles-mumps-rubella (MMR) vaccine
at 12 months and Hemophilus influenzae type b (Hib) vaccine at
18 months was reconfirmed regarding well-baby care in the first
2 years of life.<3>
The most effective way to reduce vaccine-preventable
diseases is to have a high proportion of immune people.
Universal immunization is therefore an important part of good
health care and can be accomplished through routine and
intensive programs carried out in physicians’ offices and public
health clinics. As the result of mass immunization, the incidence
of diphtheria, Hib infection, measles, mumps, pertussis,
poliomyelitis, rubella and tetanus has been greatly reduced in
Canada except where there is poor access to health care.<4,5> A
separate chapter has been prepared on hepatitis B immunization
(Chapter 35).

Diphtheria-Tetanus-Pertussis
Burden of Suffering
Routine mass immunization with diphtheria toxoid has resulted
in such significant declines in the incidence of diphtheria that it is now
a very rare disease with <5 cases per year in Canada since 1987.<4,6>
Diphtheria is mainly associated with poor socioeconomic conditions
and occurs most frequently in unimmunized or partially immunized
individuals.
Diphtheria toxoid is very effective in preventing disease, but
does not prevent colonization and carriage of C. diphtheriae. Because
the bacterium has not been eradicated, continued routine
immunization is necessary to prevent diphtheria.

1
2
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Tetanus is an acute, often fatal disease caused by a potent
neurotoxin produced by Clostridium tetani.<4,6> Routine mass
immunization with tetanus toxoid has reduced reported deaths from
approximately 60 a year in the pre-immunization period to virtually
none today.
Pertussis is a highly contagious, acute infectious bacterial disease,
caused by Bordetella pertussis. Pertussis was once a major cause of
North American childhood morbidity and mortality.<4,6,7> While the
incidence rates of pertussis in the 1980s have been about one tenth of
those observed in the 1930s, well over 2,000 cases of pertussis are
reported annually in Canada.<7> These statistics compare to the
1,000 to 3,000 cases reported annually in the United States.<6> The
actual number of cases is 5-10 times greater in both countries because
of significant under-reporting and under-diagnosis. Because of
incomplete immunization coverage, the need for multiple doses of
vaccine to achieve protection, the less than 100% efficacy of vaccine
and continued circulation of the organism, cases and outbreaks of
pertussis continue to occur in Canada.<7>

For various reasons,
including less than
100% efficacy of
vaccine, pertussis
outbreaks continue to
occur in Canada

Infants have suffered the highest attack rates in both epidemic
and nonepidemic years and also have the highest hospitalization rates
and the longest hospital stays. The case-fatality rate in the first year of
life is 1 per 200.<7>

Maneuver
Whole-cell pertussis vaccines are prepared from suspensions of
inactivated B. pertussis whole bacterial cells and are usually given
combined with either adsorbed diphtheria and tetanus toxoids (DPT),
or adsorbed diphtheria and tetanus toxoids plus inactivated polio
vaccine (DPT-Polio). Pertussis vaccine is also available as a single
non-adsorbed preparation.<4>

Effectiveness of Prevention
The current whole-cell vaccines have been shown to be 70% to
91% effective against pertussis following a primary course of at least
three doses.<8> A recent U.S. study found that efficacy was 64%, 81%
and 95% for case definitions of mild cough, paroxysmal cough, and
severe clinical illness respectively.<9> The efficacy of the current
Canadian pertussis vaccine is not well defined.
Whole-cell pertussis vaccines are associated with a variety of
adverse events.<10> Local reactions (generally erythema and
induration with or without tenderness) are common after the
administration of vaccines containing diphtheria, tetanus or pertussis
antigens. Mild systemic reactions such as fever, drowsiness, fretfulness,
and anorexia occur frequently. Moderate to severe systemic events
include high fever (temperature of ≥40.5 C); persistent, inconsolable
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crying lasting ≥3 hours; collapse (hypotonic-hyporesponsive episode);
or short-lived convulsions. Other more severe neurologic events, such
as a prolonged convulsion or encephalopathy, although rare, have been
reported in temporal association with DTP administration.<10>
In August 1991, the Institute of Medicine released a report
entitled Adverse Effects of Pertussis and Rubella Vaccines which examined
18 adverse events in relation to DTP vaccine.<10,11> The committee
found that there is a causal relation between DTP vaccine and
anaphylaxis and between the pertussis component of DTP vaccine and
extended periods of inconsolable crying and screaming. The evidence
was weaker but still consistent with a causal relation between DTP
vaccine and two conditions – acute encephalopathy and hypotonic,
hyporesponsive episodes. Evidence did not indicate a causal relation
between the DTP vaccine and infantile spasms, hypsarrhythmia, Reye’s
syndrome, and sudden infant death syndrome. As well, there was
insufficient evidence to indicate either the presence or absence of a
causal relation between DTP vaccine and chronic brain damage and a
variety of other rare events.<10,11>

Recommendations of Others
In its routine schedule for immunization against diphtheria,
tetanus and pertussis, the National Advisory Committee on
Immunization (NACI) recommends DTP vaccination at 2, 4, 6,
18 months and 4-6 years of age.<4> New NACI recommendations
concerning cautions and contraindications for pertussis vaccine have
been published.<12>

Conclusions and Recommendations
There is good evidence to recommend universal immunization at
2, 4, 6 and 18 months and 4-6 years of age (A Recommendation).

Unanswered Questions (Research Agenda)
In response to concerns relating adverse reactions to the
whole-cell pertussis vaccines, acellular pertussis vaccines have been
developed which contain purified components of B. pertussis. The
safety and efficacy of these acellular vaccines in comparison to whole
cell vaccine are currently under investigation in large-scale field trials.

Poliomyelitis
Burden of Suffering
Since August 1991, there have been no cases of paralytic
poliomyelitis in the Western Hemisphere because of the success of the
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Pan American Health Organization/World Health Organization
(PAHO/WHO) polio eradication program using oral polio vaccine
(OPV).<13> World-wide eradication by the year 2000 has been
adopted as a major priority by the WHO.<14> Because of the
persistence of poliomyelitis in many developing countries and the
resurgence of paralytic polio in the parts of the former Soviet Union,
the risk of importation of wild polio into Canada by immigrants,
refugees, and travellers continues.
Because both Canada and the United States have virtually
eliminated disease due to indigenously acquired wild poliovirus by mass
vaccination, vaccine-associated paralytic poliomyelitis (VAPP) has
emerged as the predominant form of poliomyelitis.<15> The most
current estimates of VAPP (U.S. data) for infant recipients are 1 case
per 1.3 million infants; for household contacts <6 years old, 1 case per
22 million children; and for all others, 1 case per 29 million others.

The risk of
importation of wild
polio virus into
Canada by
immigrants, refugees
and travellers
continues

Maneuver
Currently New Brunswick, Quebec, Manitoba, Alberta, British
Columbia and the two Territories (57.9% of Canada’s population) use
OPV, while Newfoundland, Nova Scotia and Ontario (41.6% of the
population) use inactivated polio vaccine (IPV). Prince Edward Island
(0.5% of the population) uses a unique sequential IPV-OPV
schedule.<16>

Effectiveness of Prevention
Both OPV and IPV are highly effective in preventing paralytic
poliomyelitis in fully immunized persons. OPV is more effective in
inducing mucosal immunity and in preventing spread of wild polio
viruses.<4>

Recommendations of Others
The recommendations of the NACI concerning infant
immunization for poliomyelitis remain unchanged. Either IPV or OPV
can be used, depending on provincial preference. IPV is available as a
combined DTP/IPV product. NACI does not recommend a sequential
IPV/OPV schedule at this time because of the lack of data on which to
base such a recommendation.

Although both oral
polio vaccine and
inactivated polio
vaccine are highly
immunogenic, OPV is
more effective in
preventing spread of
wild virus

Conclusions and Recommendations
There is good evidence to recommend IPV or OPV, at 2, 4,
6 and 18 months and 4-6 years for IPV or at 2, 4 and 18 months and
4-6 years for OPV (A Recommendation).
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Unanswered Questions (Research Agenda)
Determination of the optimal vaccination schedule, i.e. IPV alone
versus sequential use of IPV and OPV.
Development of methods of improved surveillance, investigation
and reporting of all cases of acute flaccid paralysis in order for Canada
to be able to meet the WHO requirements for certification of
eradication of polio.

Measles Immunization
Burden of Suffering
The introduction and use of measles vaccine beginning in
1963 led to a 95% decrease in incidence of measles. However, the
number of reported cases in the U.S. and Canada increased in the past
decade. While the U.S. outbreaks of measles have involved primarily
unimmunized inner-city preschool children in the last 3-4 years, almost
all of the Canadian outbreaks since 1988 have involved school-age
children, with peak incidence in 10-19 year olds.<17>

Maneuver
Live measles virus vaccines are prepared from “further
attenuated” Moraten or Schwarz strain viruses. They are available
alone, or in combination with live mumps and rubella vaccines
(MMR).<4>

Effectiveness of Prevention

Most measles
vaccine failures are
due to persistent
maternal antibody or
exposure of vaccine
to excessive heat or
light

Measles vaccine produces over 95% seroconversions, although
the antibody titres achieved are lower than those that follow natural
disease. Antibodies remain detectable for at least 17 years. In
immunized individuals whose antibody titres had dropped below
detectable levels, revaccination stimulates a rapid “booster-type”
response.<4>
The primary failure rate after measles vaccination is about 5%
among children immunized after 15 months of age.<18> The major
reasons for primary vaccine failure are: 1) persisting maternal measles
antibody; and 2) poor handling of vaccine resulting in death of the live
vaccine by exposure to heat and/or light prior to use.
Indirect evidence for the effectiveness of a second dose in
eliminating primary vaccine failures comes from several studies which
show that attack rates during outbreaks are lower among persons who
have had two doses of vaccine.<18,19> Additional evidence comes
from experience with military recruits among whom measles has been
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virtually eliminated by revaccinating those whose screening sera
suggest they are susceptible despite a history of vaccination.<20>
The current measles problem has resulted from failure to
immunize and primary immunization failure. The rationale for
recommending a second dose of vaccine appears to be strongest when
considered as a strategy for eliminating primary vaccine failures.
Current evidence suggests that most such individuals would become
protected if given a second dose. Both experience in outbreaks where
disease has spread over sustained periods even among groups with
very high rates of previous immunization and mathematic modelling
around estimated primary vaccine failure rates, suggest that protection
rates achievable with a one-dose schedule of the current vaccine
(seroconversion in 95% or more of recipients) are inadequate to
prevent spread of the disease.<21>

The current measles
problem has resulted
from failure to
immunize and
primary immunization
failure

At the level of expert opinion, the NACI recommended in
1990 that legislation requiring proof of measles immunity or valid
exemption be enacted and enforced by all provinces and territories
unless documented vaccination coverage of greater than 95% has been
achieved by a voluntary program.<4,17>

Recommendations of Others
In 1989, both the Immunization Practices Advisory Committee,
Centers for Disease Control and the Committee on Infectious
Diseases of the American Academy of Pediatrics recommended the
introduction of a routine two-dose schedule of measles vaccination.
The Canadian Measles Consensus Conference held in December
1992 targeted measles eradication in Canada for 2005 and established
an immunization policy to include 100% MMR coverage of all infants by
15 months of age combined with a second dose of MMR at 4-6 years
of age. These recommendations have been endorsed by NACI.<4,17>

Conclusions and Recommendations
All children should receive two doses of measles vaccine
(A Recommendation). The first should be given as the combined
measles-mumps-rubella (MMR) vaccine on, or as soon as possible
after, the first birthday. A second dose of measles vaccine should be
administered at 4 to 6 years of age. Ensuring that all children receive
one dose of measles vaccine at the earliest appropriate age remains
the priority.
There is also fair evidence to implement requirements for proof
of measles immunization or valid exemption for children to attend
school.
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Mumps Vaccine
Burden of Suffering
Mumps is a common childhood disease caused by mumps
virus. Mumps is more severe in older children and adults.
Meningoencephalitis occurs commonly in mumps, and before
vaccination became routine, was the commonest cause of aspetic
meningitis. Epididymo-orchitis is the most common nonsalivary
manifestation. Testicular involvement is generally unilateral but rarely
may be bilateral. It may lead to atrophy of the involved testis, but rarely
causes sterility.<4,22>

Maneuver
Live mumps virus vaccines are prepared from the Jeryl Lynn
attenuated virus strain and are available in both monovalent form and
in combination with live measles and rubella vaccines (MMR).<4>

Effectiveness of Prevention
In clinical trials an antibody response has been produced in over
95% of susceptible individuals through a single dose of the vaccine. The
protective efficacy of the vaccine during outbreaks is 75 to 91%.<23>

Rubella Vaccine
Burden of Suffering
Rubella is one of the most benign of all infectious diseases in
children. When contacted by pregnant women in the first 16 weeks of
pregnancy, rubella frequently causes serious complications including
miscarriage, abortion, stillbirth, and congenital rubella syndrome
(CRS).<24>
The aim of universal immunization is to control CRS by
interrupting transmission of rubella virus among young children
through immunization of all children, male and female, on or after their
first birthday, thereby decreasing the chances that a susceptible
pregnant woman would be exposed to the virus. Screening and
vaccinating adolescents and adults to prevent CRS are addressed in
Chapter 12.

Maneuver
In both Canada and the United States a live attenuated virus,
strain RA 27/3, is licensed as the rubella virus vaccine. The vaccine is
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administered as a single subcutaneous injection and is available either
as a monovalent vaccine or in combination with mumps and measles
vaccines (MMR).<4>

Effectiveness of Prevention
The current rubella vaccine is efficacious in preventing rubella
infection and CRS when administered to children.<25> The recent
increase in cases of rubella and CRS has been associated with
outbreaks among unvaccinated persons rather than among persons
with primary vaccine failure. It is expected that the incidence of CRS
will continue to decline as the current cohort of highly immunized
children and adolescents enters its child-bearing years.

Conclusions and Recommendations

The recent increase
in cases of rubella
and congenital
rubella syndrome has
been associated with
outbreaks among
unvaccinated persons

It is recommended that Canada establish a two-dose MMR
vaccination schedule to produce enhanced immunity within the
Canadian population, achieve eradication of indigenous transmission of
measles and improve control of mumps and rubella.

Hemophilus Influenzae Type B
Burden of Suffering
Hemophilus influenzae Type b (Hib) has been a major cause of
serious bacterial infections in young children from 3 months to 5 years
of age, including meningitis, epiglottitis, facial cellulitis, pneumonia,
pericarditis, septic arthritis, bacteremia, empyema and
osteomyelitis.<26> Before the introduction of the newer Hib vaccines,
it was estimated that Hib caused 2,000 cases of invasive infections
annually in Canada, between 55% and 65% of which presented as
meningitis.

Maneuver
Hib conjugate vaccines represent the second generation of
vaccines against Hib disease, having replaced an earlier polysaccharide
product (polyribose ribitol phosphate (PRP)). The conjugate vaccines
include HbOC (oligosaccharide conjugate, HibTiter), PRP-OMP
(outer-membrane protein complex, PedVaxHIB), PRP-T (tetanus
toxoid, ActHIB) and PRP-D (diphtheria toxoid, ProHIBit).<26> The
first 3 are approved for use in infants whereas the latter is used only in
children 18 months and older.
Conjugate vaccines should be administered intramuscularly at 2,
4, 6, and 18 months of age and may be given simultaneously with DPT,
polio and/or MMR vaccines. HbOC and PRP-OMP must be given in a
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separate syringe at a separate site. PRP-T is supplied as a lyophilized
product which can be reconstituted with either saline or with DPT.
DPT cannot be used to reconstitute other Hib vaccines.

Effectiveness of Prevention

Hemophilus
influenzae type b
vaccines show 95%
efficacy after primary
immunization and
100% protection
following the booster
dose

Results of efficacy trials of these Hib conjugate vaccines indicate
>95% efficacy after completion of the primary series and 100%
protection following the booster dose.<26–28> Surveillance at
10 pediatric tertiary care hospitals in Canada has demonstrated a 90%
decline in the incidence of invasive Hib disease within 1 year of
introduction of infant vaccine programs in Canada.<26>

Recommendations of Others
Recommendations on the use of the Hib vaccine have been
updated recently by the NACI.<28> The Committee recommends that
all infants receive conjugate Hib vaccine starting at 2 months of age.
Although it is preferable to use the same product for all doses of the
2-3 dose primary series, when necessary HbOC, PRP-T, and
PRP-OMP can be substituted for each other without restarting the
primary series. A booster must then be given at 15-18 months of age.
Previously unvaccinated children ≥15 months of age should be given a
single dose of HbOC, PRP-OMP or PRP-T.

Conclusions and Recommendations
There is good evidence to recommend universal
vaccination with Hib conjugate vaccine at 2, 4, 6, and 18 months
(A recommendation).

Unanswered Questions (Research Agenda)
Development of combination vaccines containing DPT, IPV, and
Hib conjugate vaccines.

Childhood Immunization Schedule
Recommendations of Others
Both the National Advisory Committee on Immunization and
the Immunization Practices Advisory Committee recommend the
establishment of programs aimed at ensuring that all children in all
communities are immunized at the recommended ages.<4-6> The U.S.
Preventive Services Task Force recommends childhood immunizations
in accordance with the Immunization Practices Advisory Committee
guidelines.<29>
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Conclusions and Recommendations
The Canadian Task Force on the Periodic Health Examination
finds that the evidence supports vaccination of all children with DPT,
Polio vaccine, MMR, and Hib vaccine according to the schedules
recommended by NACI.

Evidence
Review of evidence from 1988 to October 1993 has focused on
determining the most effective and safe vaccines for the prevention of
microbial diseases. The starting point for this review was the 4th
edition of the Canadian Immunization Guide<4> and a draft report by
the U.S. Preventive Services Task Force on measles immunization.
Other literature was identified using a MEDLINE search with the
following MESH headings: diphtheria-tetanus-pertussis vaccine;
diphtheria; tetanus; whooping cough; meningitis, bacterial; hemophilus;
mumps vaccine; rubella vaccine; measles vaccine; and poliovirus
vaccine.

Acknowledgements
Funding for this report was provided by Health Canada under
the Government of Canada’s Brighter Futures Initiative. The Task
Force thanks John C LeBlanc, Assistant Professor, Community Health
and Epidemiology, Pediatrics, Dalhousie University, Halifax, Nova
Scotia, for reviewing the draft report on measles.

Selected References
1.

Report of a Task Force to the Conference of Deputy Ministers of
Health. [cat no H39-3/1980E], Health Services and Promotion
Branch, Department of National Health and Welfare, Ottawa,
1980

2.

Canadian Task Force on the Periodic Health Examination:
The periodic health examination. Can Med Assoc J 1979;
121: 1193-1254

3.

Canadian Task Force on the Periodic Health Examination: The
periodic health examination, 1990 update: 4. Well-baby care in
the first 2 years of life. Can Med Assoc J 1990; 143: 867-872

4.

Canadian Immunization Guide, Fourth Edition. Health and
Welfare Canada, Ottawa, 1993, Minister of Supply and Services
Canada (Cat. No. H41-8/1993E)

5.

Advisory Committee on Immunization Practices: General
recommendations on immunization. Morbid Mortal Wkly Rep
1994; 43(RR-1): 1-38

381

382

6.

Immunization Practices Advisory Committee: Diphtheria,
tetanus, and pertussis: guidelines for vaccine prophylaxis and
other preventive measures. MMWR Morb Mortal Wkly Rep
1985; 34: 405-414,419-426

7.

National Advisory Committee on Immunization, Advisory
Committee on Epidemiology, Canadian Pediatric Society:
Statement on management of persons exposed to pertussis
and pertussis outbreak control. Can Dis Wkly Rep 1990;
16: 127-130

8.

Fine PE, Clarkson JA, Miller E: The efficacy of pertussis
vaccines under conditions of household exposure. Further
analysis of the 1978-1980 PHLS/ERL study in 21 area health
authorities in England. Int J Epidemiol 1988; 17: 635-642

9.

Onorato IM, Wassilak SG, Meade B: Efficacy of whole-cell
pertussis vaccine in preschool children in the United States.
JAMA 1992; 267: 2745-2749

10.

Howson CP, Fineberg HV: Adverse events following pertussis
and rubella vaccines. Summary of a report of the Institute of
Medicine. JAMA 1992; 267: 392-396

11.

Howson CP, Howe CJ, Fineberg HV (eds): Adverse effects of
pertussis and rubella vaccines. Washington, DC, National
Academy Press, 1991

12.

National Advisory Committee on Immunization: Statement on
Pertussis Immunization. Can Comm Dis Rep 1993; 19: 41-45

13.

Centres for Disease Control: Progress toward eradicating
poliomyelitis from the Americas. MMWR Morb Mortal Wkly Rep
1989; 38: 532-535

14.

Melnick JL: Poliomyelitis: eradication in sight. Epidemiol Infect
1992; 108: 1-18

15.

Strebel PM, Sutter RW, Cochi SL, et al : Epidemiology of
poliomyelitis in the United States one decade after the last
reported case of indigenous wild virus – associated disease.
Clin Infect Dis 1992; 14: 568-579

16.

Varughese PV, Carter AO, Acres SE, et al : Eradication of
indigenous poliomyelitis in Canada: impact of immunization
strategies. Can J Publ Hlth 1989; 80: 363-368

17.

Laboratory Centre for Disease Control: Consensus conference
on measles. Can Comm Dis Rep 1993; 19: 72-79

18.

Hutchins SS, Markowitz LE, Mead P et al : A school-based
measles outbreak: the effect of a selective revaccination policy
and risk factors for vaccine failure. Am J Epidemiol 1990;
132(1): 157-168

19.

Nkowane BM, Bart SW, Orenstein WA, et al : Measles outbreak
in a vaccinated school population: epidemiology, chains of
transmission and the role of vaccine failures. Am J Public
Health 1987; 77(4): 434-438

20.

Crawford GE, Gremillion DH: Epidemic measles and rubella in
air force recruits: impact of immunization. J Infect Dis 1981;
144(5): 403-410

21.

Markowitz LE, Preblud SR, Orenstein WA, et al : Patterns of
transmission in measles outbreaks in the United States,
1985-1986. N Engl J Med 1989; 320: 75-81

22.

Bakshi SS, Cooper LZ: Rubella and mumps vaccines. Pediatr
Clin North Am 1990; 37(3): 651-668

23.

Kim-Farley R, Barr S, Stetler H, et al : Clinical mumps vaccine
efficacy. Am J Epidemiol 1985; 121: 593-597

24.

Cooper LZ: The history and medical consequences of rubella.
Rev Infect Dis 1985; 7 (Suppl 1): S2-S0

25.

Herrmann KL: Rubella in the United States: toward a strategy
for disease control and elimination. Epidemiol Infect 1991;
107(1): 55-61

26.

National Advisory Committee on Immunization: Statement on
Haemophilus influenzae type b conjugate vaccines for use in
infants and children. Can Comm Dis Rep 1992; 18: 169-176

27.

Scheifele D, Gold R, Law B, et al : Decline in Haemophilus
influenzae type b invasive infections at five Canadian pediatric
centers. Can Comm Dis Rep 1993; 19: 88-91

28.

National Advisory Committee on Immunization: Statement on
Hemophilus influenzae type b conjugate vaccine for use in
infants and children. Can Med Assoc J 1993; 148: 199-204

29.

U.S. Preventive Services Task Force: Guide to Clinical
Preventive Services: an Assessment of the Effectiveness of
169 Interventions. Williams & Wilkins, Baltimore, Md,
1989: 359-362

383

S

U

M

M

A

R Y

T

A

B

L

E

C

H

A

P

T

E

R

3 3

Childhood Immunizations
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Vaccination with
diphtheria-pertussistetanus (DPT) and
polio vaccines at 2, 4,
6, 18 months and 4-6
years

Incidence of
diphtheria, pertussis,
tetanus and polio is
greatly reduced in
Canada compared to
pre-vaccination era
except where there is
poor access to health
care; no indigenous
paralytic polio due to
wild strains since
1979.

Dramatic differences
between times and
places, randomized
controlled trials
<4-7,13> (I)

Good evidence to
include in periodic
health examination (A)

Hemophilus influenzae
type b (Hib) conjugate
vaccine at 2, 4, 6 and
18 months

Incidence of invasive
disease due to Hib
decreased by >90%
based on reported
cases and pediatric
hospital-based
surveillance system.

Dramatic differences
between times and
places, randomized
controlled trials
<26-28> (I)

Good evidence to
include in periodic
health examination (A)

Measles-mumpsrubella (MMR) vaccine
at 12 months and 4-6
years

Incidence of measles,
mumps, rubella and
congenital rubella
syndrome is greatly
reduced in Canada
except where there is
poor access to health
care. Second dose of
MMR is required for
measles eradication
and will improve
immunity against
mumps and rubella.
Second dose of
measles vaccine or
MMR is not costeffective but is
essential for measles
eradication.

Dramatic differences
between times and
places, randomized
controlled
trials<17,18,20,23,25>
(I)

Good evidence to
include in periodic
health examination (A)
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Administration of Pneumococcal Vaccine
Prepared by Elaine E. L. Wang, MD, CM, FRCPC

1

In its 1979 report the Canadian Task Force on the Periodic
Health Examination recommended antipneumococcal
vaccination for those with chronic debilitating illness, sickle cell
anemia and anatomic or functional asplenia but not for the
general population. In 1991 more detailed recommendations
were made, based on the evidence for specific risk groups using a
stringent measure of protective efficacy – the development of
illness after exposure to the organism.

Burden of Suffering
The annual incidence of pneumococcal pneumonia in the United
States has been estimated to be between one and five episodes per
1,000 subjects. One population-based study showed that
pneumococcal bacteria were found in 18.7 subjects per
100,000 population, with an incidence of 53 per 100,000 among those
65 years or more. The incidence of pneumococcal pneumonia has
been estimated to be three to five times this value. In Canada
7,069 people were admitted to hospital because of pneumococcal
pneumonia during 1983-84; this represented 86,323 hospital days. The
rate of death among such patients is approximately 15% to 20%
despite appropriate antibiotic therapy.
S. pneumoniae is a major cause of otitis media, which has been
estimated to occur in two-thirds of the general population by 3 years
of age; about half will have had three or more episodes. It was
responsible for 73 (37%) of the reported cases of bacterial meningitis
in Canada in 1986.
Those at high risk for pneumococcal infections include: patients
with anatomic or functional asplenia, those with Hodgkin’s disease or
nephrotic syndrome, and those receiving immunosuppressive therapy.
Other groups in which such infections have been associated with
increased rates of illness and death include those with chronic lung or
cardiac disease or diabetes mellitus, those in institutions and over age
55. However, some authors conclude that there is no evidence to
support an unusual frequency of pneumococcal infections in people
with chronic cardiac, renal or hepatic disease or diabetes mellitus.

1
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Maneuver
Pneumococcal vaccine, originally an octavalent vaccine, is now
available as a 23-valent vaccine containing the strains of S. pneumoniae
that have been isolated most often from patients with invasive disease.
There have been no comparative studies of the old and new vaccines.

Effectiveness of Prevention and Treatment
Specific Patient Populations
The efficacy of pneumococcal vaccine was initially demonstrated
in randomized controlled trials involving people working or living in
close proximity to each other. Among South African miners<1,2>
pneumococcal pneumonia or bacteremia developed in 17 of
1,493 vaccine recipients, as compared with 83 of 1,480 placebo
recipients, for a vaccine efficacy rate of 78.5%.<1> Smit and
collaborators<2> found an identical protective efficacy in a trial
involving 983 recipients and 2,036 control subjects. Among
8,586 vaccine recipients in a study of U.S. military recruits<3> 4 had
the pneumonia against which they were immunized, and 56 had other
types of pneumonia; the corresponding numbers among the
8,449 saline recipients were 26 and 59.
Vaccine efficacy has also been confirmed in a cohort study
involving patients with sickle cell disease and those who had
undergone splenectomy.<4> Patients with Hodgkin’s disease, on the
other hand, have demonstrated poor antibody responses to the
vaccine.<5>

General Pediatric Populations
In a randomized controlled trial in Australia involving
1,273 healthy children aged 6 to 54 months, there was no reduction in
the number of respiratory and otic complaints among the vaccine
recipients.<6> In addition, there were no differences in the rates of
general hospital admission or admission because of respiratory tract
infection. In a subgroup of patients, no difference was found between
the recipients and the control subjects in nasal carriage rate of the
S. pneumoniae serotypes included and not included in the vaccine.<7>
In a multicentre study in Massachussetts 124 children aged 5 to
21 months were given the same vaccines.<8> The group that received
the vaccine with the “target” serotypes had fewer infections than the
other group but an equal number of ear infections.

Pneumococcal
vaccine has no role in
preventing ear or
respiratory infections
in children

For 179 infants in Alabama aged 6 to 21 months who had had at
least one episode of otitis media before 10 months of age, no
difference was observed in the overall infection rate between two
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groups randomly assigned to receive vaccines containing “target”
serotypes (those accounting for 75% of cases of otitis media) and
“nontarget” serotypes.<9> The incidence of subsequent infections in
black children 6 to 11 months of age was found to be decreased by
half<10> but this may have been a chance occurrence resulting from
multiple subgroup analyses. Makela and colleagues<11> examined the
efficacy of vaccine in 827 Finnish children aged 3 months to 6 years.
The subjects received either a 14-valent pneumococcal vaccine or
Hemophilus influenzae type b vaccine in a double-blind manner.
Although there was a significant reduction in the number of ear
infections within the first 6 months after vaccination, the difference
was lost with longer follow-up.

General Adult Populations
Shapiro and Clemens<12> conducted a case-control study of
the efficacy of vaccine in patients at high risk for serious pneumococcal
infections. In the 90 case-control pairs, 7% of the case subjects had
received vaccine, as compared with 18% of the control subjects. The
protective efficacy of the vaccine was estimated to be 67% (95%
confidence interval (CI): 13% to 87%). This was mainly because of a
reduction in the number of infections in the group at moderate risk;
minimal efficacy was observed in the immunocompromised group. In
an extension of this study, with 1,054 case-control pairs,<13> 13% of
the case subjects and 20% of the control subjects had previously
received vaccine, for a protective efficacy rate against vaccine
serotypes of 56% (95% CI: 42% to 67%) for immunocompetent
patients. The vaccine was not shown to be efficacious against
infections caused by serotypes not represented in the vaccine
(protective efficacy –73%; p=0.15) or for immunocompromised
patients (protective efficacy 21%; p=0.48).
Using the same study design but excluding immunocompromised
patients, Sims and co-workers<14> found that 8% of 122 infected
patients had been vaccinated, as compared with 21% of 244 control
subjects, for a vaccine efficacy rate of 70% (95% CI: 36% to 86%).
A case-control study involving 89 patients in hospital because of
pneumococcal bacteremia showed no difference between the two
groups in the vaccination rate or the distribution of responsible
serotypes.<15> However, 30% of the subjects had hospital-acquired
rather than community-acquired infection. The inclusion of people at
high-risk who have previously been shown to respond poorly to
vaccination and the small sample limit the significance of the findings.
In a two-year cohort study<16> involving elderly patients at two
hospitals with long-term care facilities in Rochester, NY, the vaccine
coverage was initially 84% (it was reduced to 65% by the end of the
study). A small group of patients who refused to be vaccinated and a
larger group of patients who were inadvertently not offered the
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vaccine acted as control subjects. The results of the first year revealed
no significant difference between the two groups in the number of
cases of pneumonia or deaths per 1,000 patient-years. This study is
susceptible to volunteer bias and only a two-fold or greater difference
in incidence would have been detected given the sample size. It has
also been suggested that the etiologic serotypes in the elderly patients
differed from the vaccine serotypes, which had been selected because
they most frequently produced bacteremic disease in patients in
general hospitals. However, there was no difference between the
two groups when the vaccine serotypes were differentiated from
nonvaccine serotypes.
In a cross-sectional analytic study<17> and among patients over
10 years of age, the proportions of isolates of vaccine serotypes (from
blood and CSF samples) in vaccinated and nonvaccinated groups were
50% and 66% respectively, for an efficacy rate of 60%. The vaccine was
not efficacious in a high-risk group with various immunologic or splenic
disorders. In a subsequent study, involving more patients, efficacy was
estimated to be 47%.<18> In addition, Bolan and associates<19>
observed that the incidence of infection with pneumococcal serotypes
found in the vaccine was higher among the nonvaccinated subjects
(67%) than among the vaccinated subjects (49%). The efficacy rate was
estimated to be 55% (95% CI: 2% to 82%) among patients with chronic
cardiovascular disease, pulmonary disease or diabetes mellitus and 61%
(95% CI: 3% to 99%) among those aged 61 years or more.

In several adult
subpopulations,
pneumococcal
vaccine efficacy has
been demonstrated in
case-control studies,
but not in randomized
controlled trials

In a small randomized controlled trial of 1,300 mentally ill elderly
patients randomly assigned to receive two hexavalent pneumococcal
vaccines or saline placebo, there was no statistical difference in death
rate or recovery rate of pneumococcal isolates (vaccine strains or all
strains).<20>
A study involving 13,600 subjects aged 45 years or more who
were not immunocompromised also demonstrated no difference in
the incidence of radiologically diagnosed pneumonia or isolation of
pneumococci from sputum samples.<20> This study had low statistical
power because the incidence of pneumococcal pneumonia was low.
A trial involving 189 patients with severe chronic obstructive
pulmonary disease<21> and the Veterans Administration Cooperative
Study, involving 2,295 patients at high-risk,<22> also failed to detect
differences in the rates of illness and death among vaccine recipients
and control subjects. In the latter study the rate of death from lower
respiratory tract infection was actually 15% greater among the
recipients. The maximum achievable difference between the two
groups would have been only 10%. The methodology of this study has
been criticized regarding the lack of separation of colonization from
infection, choice of endpoint, the possible failure of randomization and
the high risk of ß error.
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Kaufman and collaborators<23> conducted a 6-year study
involving almost 11,000 inhospital patients over 40 years of age, about
half of whom had received a divalent or trivalent vaccine. There were
99 cases of pneumonia in 5,750 vaccinated people, as compared with
227 cases in 5,153 control subjects (p<0.001). There were fewer
deaths in the vaccinated group than in the control group (40 vs. 98,
p<0.001).
In a randomized controlled trial, the vaccine was found to be
efficacious in patients in geriatric hospitals and homes for the aged in
France.<24> Patients with multisystem disease, and those who were
immunocompromised were excluded. There were 1,234 patients aged
55 to 85 years without special risk factors, and 452 had diabetes or
chronic cardiac, renal or pulmonary disease. Pneumonia occurred in
31 control subjects and 9 vaccine recipients, for a vaccine efficacy rate
of 77% (95% CI: 51% to 89%). This study may be criticized because the
cause of pneumonia was not confirmed and the pneumonia was not
confirmed radiologically. It also differs from the U.S. studies because a
higher frequency of pneumonia was observed in the control group.
Because of an absence of clinical studies controversy exists
about recommendations for widespread vaccination in the general
population. The efficacy of vaccine among people with chronic lung
disease remains to be proven. Recent studies have shown that the
proportion of people with serologic responses to the vaccine and the
upper limit of the antibody concentration achieved were lower among
elderly subjects with chronic lung disease than among young, healthy
control subjects. These observations differ from those in previous
studies in which some of the measured antibody was reactive to
substances other than capsular polysaccharide.

Recommendations of Others
In 1989, the National Advisory Committee on Immunization
recommended that a single dose of pneumococcal vaccine be given to
all persons 65 or more years of age and to patients with chronic
cardiorespiratory disease, cirrhosis, alcoholism, chronic renal disease,
diabetes mellitus (adults), HIV infection, conditions associated with
immunosuppression, asplenia, splenic disorders or sickle cell disease.

Conclusions and Recommendations
There is as yet no role for universal immunization with
pneumococcal vaccine. Results of randomized trials have supported its
use in studies of military recruits and South African miners under
epidemic conditions but did not confirm a benefit among infants and
young children. Therefore, there is good evidence to exclude
pneumococcal vaccination from the periodic health examination of the
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general population and of infants and young children
(E Recommendation).
The results of studies involving adults have been contradictory
because of differences in study design, populations and end-points. In a
cohort study the vaccine was effective in people with sickle cell disease
and those who had undergone splenectomy. The efficacy rate of the
vaccine in case-control studies has been from 60% to 70% among
patients over 55 years of age, particularly if they have chronic
pulmonary, cardiac or renal disease or are alcohol dependent. In
cohort studies the rate has been 50% to 60%. Two randomized trials
involving people in institutions have shown the vaccine to be
efficacious. The data fit the model of increased exposure and incidence
of infection observed among people living under crowded situations.
Thus, there is good evidence to include vaccination in the periodic
health examination of patients who have undergone splenectomy,
those with sickle cell disease, immunocompetent elderly people living
in institutions and adults living or working in crowded conditions
(A Recommendation). Before the final decision to vaccinate is made,
however, the physician must consider the overall condition of the
person.
Immunocompromised patients do not seem to respond reliably
to the vaccine, and the benefit in this group remains to be proven.
There is fair evidence to exclude vaccination from the periodic health
assessment of immunocompromised patients (D Recommendation).
Randomized trials in non-institutional settings have shown
negative results, but all had limited power because of the low
frequency of pneumonia as an outcome. If one assumes that 2.5 cases
of pneumococcal pneumonia occur per 1,000 nonvaccinated people at
high risk and a vaccine efficacy rate of 70% (the highest reported), then
571 subjects need to be vaccinated to prevent one case of pneumonia.
The trend toward increased rates of death from lower respiratory
tract infections among vaccine recipients in the Veterans
Administration Cooperative Study prevents a stronger
recommendation for vaccination considering its efficacy in the
institutional setting. There is insufficient evidence to include
vaccination in or exclude it from the periodic health examination of
people over age 55 living independently (C Recommendation).
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Unanswered Questions (Research Agenda)
1.

Should pneumococcal vaccine be used in the ambulatory elderly
population? We suggest conducting further trials, perhaps in
countries where universal vaccination of those over 55 years
of age has not been accepted, to replicate the Veterans
Administration Cooperative Study.

2.

Conjugate or other pneumococcal vaccines need to be
developed that are more immunogenic in order to improve the
efficacy rate among immunocompromised people.

Evidence
The literature was identified with a MEDLINE search to March
1993, using the following MESH headings: Bacterial vaccines,
pneumococcal infections and human.
This review was initiated in March 1988 and the recommendations were finalized by the Task Force in September 1990. A report
with a full reference list was published in March 1991.<25>
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25.

Canadian Task Force on the Periodic Health Examination: The
periodic health examination, 1991 update: 2. Administration of
pneumococcal vaccine. Can Med Assoc J 1991; 144: 665-671

S

U

M

M

A

R Y

T

A

B

L

E

C

H

A

P

T

E

R

3 4

Administration of Pneumococcal Vaccine
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Single dose of 23valent pneumococcal
vaccine

Vaccine is not
beneficial in children.
Vaccine does not
prevent otitis media in
infants and young
children.

Randomized controlled
trials<6-11> (I)

Good evidence to
exclude from periodic
health examination of
infants and
children (E)

Vaccine is effective in
patients with sickle
cell disease and those
having undergone
splenectomy.

Cohort study<4> (II-2)

Good evidence to
include in periodic
health examination of
people with sickle cell
anemia and those
having undergone
splenectomy (A)

Vaccine is
ineffective in
immunocompromised
patients.

Case-control
study<12> (II-2)

Fair evidence to
exclude from periodic
health examination of
immunocompromised
patients (D)

Evidence of vaccine
efficacy is
contradictory for
immunocompetent
patients aged 55 years
or more living
independently.

Randomized controlled
trials<20,22> (I); case
control studies
<12-14> (II-2); crosssectional studies
<17-19> (II-3)

Insufficient evidence
to include or exclude
from periodic health
examination of
immunocompetent
individuals ≥age 55
years living
independently (C)

Vaccine has efficacy
rate of 67% among
immunocompetent
patients aged 55 years
or more in institutions.

Randomized controlled
trials<23,24> (I)

Good evidence to
include in periodic
health examination of
immunocompetent
patients ≥age 55 years
in institutions (A)
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Hepatitis B Immunization in Childhood
1

Adapted for the Canadian context by Murray Krahn, MD, MSc
from the report prepared for the U.S. Preventive Services Task
Force2

Targeting high-risk groups for vaccination against hepatitis

B infection has not had a major impact on the burden of disease.
The incidence of both new hepatitis B infections and hepatitis B
virus (HBV)-related deaths more than doubled between 1980 and
1989 in Canada.<1> Poor compliance and difficulties in reaching
high-risk groups prior to infection have hindered efforts to
control disease transmission. Also, 30-40% of new cases come
from groups with no identifiable risk factors. A consensus has
emerged among HBV experts and advisory groups in the United
States and Canada that universal immunization is the key to
controlling HBV infection.

Burden of Suffering
Current vaccination
strategies have not
been effective in
controlling HBV
infection

Most new hepatitis B
infections in North
America occur in
adults, but childhood
infection accounts for
a large proportion of
adult chronic liver
disease

2,815 new cases of hepatitis B were reported in Canada in 1992
(Laboratory Centre for Disease Control, Ottawa, unpublished data).
The true incidence rate is 5 to 10 fold higher, because HBV is under
reported, and most infection is subclinical. Between 1980 and 1988,
death certificate data indicated that 223 deaths were caused by
hepatitis B.<1>
Most HBV infections in North America occur in adults,
presumably through sexual transmission, intravenous drug use, or
contact with contaminated blood products. However, acute infection
was also reported in 253 children aged 0-19 years of age, accounting
for 9% of cases. Most were in adolescents, but 41 cases occurred in
children under age 10. Incidence in this age group may be much higher,
because HBV infections in infants and young children are rarely
symptomatic.
Illness related to hepatitis B may be acute or chronic. Acute
hepatitis B infection is most frequently asymptomatic, but may cause
illness characterized by jaundice, systemic symptoms, and even liver
failure or death. Acute infection may be followed by a chronic carrier
state. HBV transmitted from HBsAg-positive mothers to their
newborns results in HBV carriage in up to 90% of infants. Children
infected before 5 years of age become chronic carriers in 25-50% of
cases, compared to 5-10% of those infected as adults. Thus, although
1
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childhood infection is uncommon in North America, it accounts for a
substantial proportion (40%, by one estimate<2>) of HBV-related
chronic hepatitis, cirrhosis, and hepatocellular carcinoma in adults.
One third of all carriers with a life expectancy of greater than 30 years
will die from complications of HBV-related liver disease.
Children who are at substantially increased risk of HBV infection
include immigrants and refugees (or those born to such persons) from
HBV endemic areas, native Canadians, children living in homes for the
developmentally disabled, household contacts of HBV carriers, and
infants born to HBsAg-positive mothers. Among North Americanborn children of Southeast Asian refugees, the prevalence of
horizontally acquired HBV infection is nearly 10%.

Maneuver
All hepatitis B vaccines contain purified HBsAg, and induce
production of antibodies (HBsAb) which provide protection against
acute infection. Two vaccines are licensed in Canada, Recombivax HB
(Merck Sharp and Dohme) and Engerix-B (Smith Kline Beecham). Both
vaccines are derived from yeast strains that have been genetically
manipulated, and contain HBsAg adsorbed on aluminum hydroxide
along with trace amounts of yeast-derived proteins, lipids,
polysaccharides, and DNA. Plasma-derived hepatitis B vaccines are no
longer available in Canada.

Effectiveness of Prevention and Treatment
Health Benefit
Controlled trials<3,4> and other studies have demonstrated that
hepatitis B vaccine is 62-92% effective in preventing the development
of the HBV chronic carrier state during the first 1-5 years of life when
given to infants of HBsAg positive mothers soon after birth, again at
1 month, and then at either 6 months or 2 and 12 months of age.
Efficacy in these studies has varied with dosage, vaccination interval,
vaccine type, and hepatitis B e antigen status of the mother. The
protective efficacy of vaccine when combined with hepatitis B immune
globulin is higher (85-95%) than that of vaccine alone in these infants.

Controlled trials have
shown that hepatitis
B vaccine is effective
in preventing new
HBV infection and
development of the
carrier state

From controlled trials<5,6> and time series conducted in
populations where horizontal HBV transmission is common, universal
vaccination of infants and children with a 3 or 4 dose regimen has been
estimated to be >87% effective in preventing HBV infection and >80%
effective in preventing chronic HBV carriage. Mass vaccination of
children in New Zealand and infants in Taiwan has also led to
substantial reductions in the prevalence of acute HBV events and
carrier status in the unvaccinated population.
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The long term efficacy of the vaccine is less certain. In Gambian
children vaccinated before 5 years of age, and in Senegalese vaccinated
as infants, protective efficacy against HBV events (as evidenced by
HBsAg or anti-HB core antigen positivity) declined somewhat over
time. However, protection against chronic carriage persisted at least
5-6 years in Gambian children and in the vaccinated infants of carrier
mothers. Time series from populations with high endemicity have
reported loss of protective antibody levels in 11-17% of children
(ranging in age from 0-19 years) at 3-7 year follow-up although the risk
of infection remained low. Booster vaccinations in children result in
anamnestic responses suggesting that immunologic memory is
maintained despite the decline in antibody levels. It is unclear whether
these studies are applicable to the North American population, since
malnutrition and infectious diseases may contribute to the loss of
antibody and continued exposure to HBV may contribute to the
maintenance of immunity. The exact role of such factors is undefined.
Many of the studies cited above used the plasma-derived
hepatitis B vaccine that is no longer available in Canada. However, the
recombinant vaccines currently in use induce similar antibody
responses and similar short term efficacy in children and adults.
Information on long-term efficacy of recombinant vaccines is not yet
available. Continued experience will determine whether booster doses
are necessary to maintain long-term protection.

Adverse Effects

No serious adverse
reactions have been
reported with the use
of HBV vaccine in
children, though local
soreness, irritability,
and fever are not
uncommon
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Mild reactions to recombinant hepatitis B vaccine, including local
soreness and induration, low grade fever, irritability and poor feeding,
are reported by the parents of up to 13% of vaccinated children and
4-7% of vaccinated infants. No serious adverse effects have been
reported in children, although an increased risk of Guillain-Barre
syndrome associated with the plasma-derived vaccine has been
suggested in adults. Neither the simultaneous administration of
hepatitis B vaccine with diptheria-tetanus-pertussis and oral polio
vaccines, nor modest alterations in timing to integrate the hepatitis B
vaccine with other childhood vaccines, appears to interfere
substantially with the immunogenic effect of the vaccine. Immunologic
response to hepatitis B vaccine increases with increasing intervals
between the first and third doses, suggesting some advantage to
postponing the third dose to coincide with later visits (e.g., at 12 to
18 months of age) for those at low risk. A reduced response of
preterm infants to hepatitis B vaccine has been described, with one
study reporting an improved seroconversion rate when the first dose
was delayed a mean of 31 days in preterm infants.

Costs
A recent cost effectiveness analysis<7> compared a policy of
maternal screening and vaccination of high risk neonates (those born
to HBsAg positive mothers) with HBIG and hepatitis B vaccine to a
combined policy of maternal screening and universal infant vaccination.
The combined strategy resulted in a cost of approximately $30,000 per
additional year of life saved from a societal perspective, and
$60,000 per year of life saved from a third-party payer perspective
(costs and life years discounted). Results of the analysis were sensitive
to assumptions about the duration of vaccine efficacy, and cost of the
vaccine.
Another study<8> calculated that a universal vaccination
strategy, when compared to no screening and no vaccination, resulted
in a cost of approximately US$40,000 per year of life saved. Universal
vaccination of adolescents, compared to no vaccination, resulted in a
cost of US$100,000 per incremental life year (costs and life years
discounted).

Recommendations of Others
The National Advisory Committee on Immunization (NACI)
recommended that a universal immunization program during childhood
be implemented, but stated that issues related to vaccine cost and
optimal dose schedules should be resolved prior to implementation of
a specific program.<9> NACI also recommended the vaccination of
high-risk children: children living in communities of high HBV
endemicity in Canada (e.g. some native populations in Labrador and
the Northwest Territories), children of immigrants from areas of high
HBV endemicity aged < 7 years, residents of institutions for the
developmentally challenged, hemophiliacs, dialysis patients, and
household contacts of HBV carriers.
The Canadian Pediatric Society has advised that initial steps be
taken to develop a universal hepatitis B vaccination program for
infants, and consideration be given to a “catch up” program targeted at
adolescents.<10>
The American Academy of Pediatrics<11> and the Advisory
Committee on Immunization Practices<12> advocate routine hepatitis
B vaccination for all newborns, regardless of the HBsAg status of the
mother. All groups recommend the addition of hepatitis B immune
globulin (HBIG) to HBV vaccine for newborns of HBsAg-positive
mothers, and vaccination of older children at high risk.

Conclusions and Recommendations
There is good evidence at this time to recommend that hepatitis
B vaccination be incorporated in the childhood immunization schedule
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HBV vaccine should
be included in the
childhood
immunization
schedule, but
appropriate target
populations and
optimal dosage
schedules have not
yet been determined

as a component of the periodic health examination
(A Recommendation). Universal childhood immunization should be
implemented to control HBV infection, but the appropriate target
population (adolescents or newborns) and the optimal dose schedules
have not yet been determined. Infants born to HBsAg positive mothers
should receive HBIG and hepatitis B vaccine at birth, as well as two
additional vaccine doses at 1 and 6 months. Vaccination of high risk
groups (described above) according to recommended schedules<13>
should continue to receive high priority. Booster doses in
immunocompetent individuals are not recommended.

Unanswered Questions (Research Agenda)
The duration of vaccine efficacy in North American populations
remains uncertain and requires further study. The optimal strategy for
universal vaccination is unclear.

Evidence
The literature was identified with a MEDLINE search for the
years 1988 to January 1994 using the following MESH headings:
Hepatitis B, prevention and control, Canada, vaccination, and
immunization. This review was initiated by the Task Force in January
1994 and recommendations finalized in March 1994.
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Hepatitis B Immunization in Childhood
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Immunization with
hepatitis B vaccine and
hepatitis B immune
globulin (HBIG) in
infants born to
hepatitis B surface
antigen (HBsAg)
positive mothers

Effective in preventing
hepatitis B virus (HBV)
infection and
development of the
carrier state in infants
born to carrier
mothers.

Randomized controlled
trials<1,2> (I)

Good evidence to
include in periodic
health examination (A)

Immunization with
hepatitis B vaccine in
infants born to HBsAg
negative mothers

Effective in preventing
new HBV events and
development of the
carrier state in areas
of high endemicity.

Randomized controlled
trials<3,4> (I)

Good evidence to
include in periodic
health examination (A)

Immunization of highrisk* children and
adolescents

Effective in preventing
new HBV events and
development of the
carrier state in areas
of high endemicity.

Randomized controlled
trials<3,4> (I)

Good evidence to
include in periodic
health examination
(A)*

Universal vaccination
of children and
adolescents

Effective in preventing
new HBV events and
development of the
carrier state in areas
of high endemicity

Randomized controlled
trials<3,4> (I)

Good evidence to
include in periodic
health examination (A)

* High-risk groups include: residents of institutions for the developmentally challenged,
hemophiliacs, hemodialysis patients, household contacts of HBV carriers, residents in HBV
endemic communities, children <age 7 in immigrant families from HBV endemic areas, travellers
to HBV endemic areas for >6 months.
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In 1979, the Canadian Task Force on the Periodic Health
Examination using the evidence then available made
recommendations concerning the prevention of dental caries.<1>
Since then, significant reductions in the prevalence of dental
caries have occurred in Canada, and we have new understanding
of its epidemiology, diagnosis, risk factors and prevention.
Despite this improving picture and the accrued benefits of past,
largely fluoride-related preventive efforts, dental caries remains a
large problem for a significant proportion of the population, a
potentially increasing problem for an aging population retaining
more teeth and, surprisingly, in view of the overall decreased
caries prevalence, a growing major cost problem for Canadians
and those who insure their dental care.

In 1989 the U.S. Preventive Services Task Force published
guidelines for the prevention of dental caries<2> and a more
recent Canadian publication has provided more specific
preventive guidelines that are similar to those of the U.S. Task
Force.<3>

Burden of Suffering
Dental caries results
from the interplay of:
dietary
carbohydrates,
cariogenic bacteria
within dental plaque
and susceptible
hardtooth surfaces

Dental caries (decay) is ubiquitous and is one of the most
prevalent infectious diseases of man. It is a localized, progressive
demineralization of the hard tissues of the crown (coronal enamel,
dentine) and root (cementum, dentine) surfaces of teeth. The
demineralization is caused by acids produced by bacteria, particularly
mutans Streptococci and possibly lactobacilli, that ferment dietary
carbohydrates. This occurs within a bacteria-laden gelatinous material
called dental plaque that adheres to tooth surfaces and becomes
colonized by bacteria. Thus, caries results from the interplay of three
main factors over time: dietary carbohydrates, cariogenic bacteria
within dental plaque, and susceptible hard tooth surfaces. Dental caries
is a dynamic process since periods of demineralization alternate with
periods of remineralization through the action of fluoride, calcium and
phosphorous contained in oral fluids.<4>
Dental caries is age-related. Prevalence begins soon after tooth
eruption in susceptible children and increases with age. Although
1
2
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current Canadian data are lacking, older data when dental caries were
more prevalent suggest that caries incidence had three peaks: at about
age 7 years for coronal decay of the primary dentition; at about age
14 years for coronal decay of the permanent dentition; and, for root
surface decay, incidence began at about age 30-40 years with steady
increases thereafter.
The different morphology of the pit-and-fissure surfaces of teeth
makes them more susceptible to decay than the smooth surfaces.
Thus, it is no surprise to find that the posterior molar and premolar
teeth that have pit and fissure surfaces are more susceptible than the
anterior teeth. Based on epidemiologic studies, the pit-and-fissure
occlusal (biting) surfaces of molar teeth usually decay within three
years of eruption or not at all.<5,6>
Although great international and regional intranational
differences exist, the incidence and prevalence of coronal dental caries
have declined in the industrialized countries over the past
20 years.<7> This change has been well documented for children and
adolescents. Canadian children now have 33-50% lower dental caries
prevalence and many children have experienced no decay or fillings at
all.<6> In the U.S. in 1986-87, 50% of 5-17 year old children were
completely free of decay and of restorations in their permanent
teeth.<8> There has also been a shift in the types of surfaces displaying
decay or fillings. Now an even greater proportion of childrens’ decay
(75-80%) occurs on pit-and-fissure surfaces.<6,7>

Coronal dental caries
has declined
dramatically over the
past 20 years while
root caries in adults
has increased

In adults, there have been small reductions in the number of
decayed, missing and filled teeth and in the rate of edentulism (total
tooth loss).<7> In dentate adults, the decline in missing teeth has been
more substantial.<9> While it is believed that the marked
improvement in dental caries status and greater tooth retention
experienced by children will eventually be evident in adults, a long
transition period of about 40 years will be required before
improvement is evident in all adult age groups. Longer tooth retention
and aging of the population have combined to increase interest in root
caries. Because of inconsistencies in studies, estimates of the
incidence, prevalence and risk factors associated with root caries are
problematic. A secular increase in root caries has, however, occurred.
In the few studies completed, annual incidence rates of 1.6-1.8 surfaces
per 1,000 surfaces at risk have been reported along with the
observation that only a minority (30-40%) of the group studied bear
the entire burden of root caries attack. Prevalence surveys have
revealed wide variations in the percent displaying at least one decayed
or filled root lesion (21-83%).
The extensive decline in dental caries has not benefited all
children equally. U.S. data reveal that 20-25% of children still have high
decay levels – the so-called high-risk children. Adults not yet benefiting
from this decline still have decay and fillings characteristic of a previous
era. Secondary decay around old fillings, replacement fillings and
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breakage of tooth cusps due to extensive fillings are commonplace in
this age group and represent a large treatment backlog.
Children and adults with special medical problems are at higher
risk for dental caries. These include bulimics, those with Sjögren’s
syndrome, and those receiving therapeutic head and neck radiation,
chemotherapy, or prolonged treatment with drugs that reduce salivary
flow.<10> Institutionalized and physically and mentally disabled
persons are also at higher risk for dental caries.
The financial burden of diagnosing, preventing, treating and retreating dental disease, particularly dental caries, is great. Canadian
dental care costs in 1989 were estimated at $3.1 billion, higher than
many medical conditions.<11> This represents a tripling of dental care
costs since 1979.
Detailed reviews of the many risk factors and risk indicators for
dental caries have been reported elsewhere.<10,12,13> Age,
socioeconomic status and past dental caries are strongly linked with
dental caries incidence; oral hygiene as practised by most people is not
strongly related to dental caries occurrence. However, because of the
impact on esthetics and gingival disease and, as a vehicle for selfapplication of fluoride dentifrice, regular oral hygiene practices are
recommended. Although past research indicated that sugar was a
definite risk factor, current research findings about the effect of
contemporary dietary practices on dental caries have given equivocal
results except possibly for those at high risk because of high sugar
intake and poor oral hygiene.

Maneuver
Traditionally, the clinical detection of carious lesions on tooth
crowns has involved the use of a sharp explorer, a viewing mirror, an
artificial light source and air-drying of tooth surfaces to improve
visibility. This visual and tactile approach is often supplemented by the
use of selected radiographs to help in the diagnosis of small (incipient)
lesions on the hidden surfaces between adjacent teeth. The early
clinical detection of incipient carious lesions has attracted increased
interest recently because of the possibility that primary preventive
procedures (e.g. topical fluorides) used by patients or by dental
personnel may enhance remineralization and even arrest dental decay.
The validity of visual detection of frank (more advanced) coronal
decay using subsequent histological determination as the “gold
standard”, is represented by sensitivity and specificity values ranging
between 0.78 and 0.84 and positive and negative predictive values of
0.63 to 0.92 (unadjusted for current prevalence).<3> Using
radiographs for the diagnosis of caries between the teeth, sensitivities
and specificities of 0.36 to 0.98 and (unadjusted) predictive values of
0.53 and 0.97 have been reported.<3>
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Diagnosis of dental caries and treatment planning in clinical
practice is idiosyncratic and plagued with considerable variation among
dentists.<14,15> This has been demonstrated when the same group of
patients and the same set of radiographs were examined.

Effectiveness of Prevention and Treatment
Four types of primary prevention are reviewed: fluorides; fissure
sealants; dietary counselling; and oral hygiene.

Diagnosis of caries
and treatment
planning in clinical
practice can be
characterized as
idiosyncratic and
varies considerably
among dentists

Systemic Fluorides
Despite the apparent reduction in effectiveness of water
fluoridation due to declining caries levels (from about 50% reduction in
decay to 20-40%), fluoridation of the water supply remains the single
most effective, equitable and efficient means of preventing coronal and
root dental caries.<16> The impact of water fluoridation on coronal
decay in children, adolescents and adults has been studied in numerous
community trials and economic evaluations and the impact on root
caries has been evaluated in case-control studies. In areas having less
than optimal F (0.7-1.2 ppm) in their water supplies, prescription of
fluoride supplements is recommended, although compliance may be
difficult.<17>
Because of the widespread availability of fluorides (in dentifrices,
water, vitamin supplements, manufactured beverages and food), there
is now concern about increases in the prevalence of (usually) very mild
fluorosis in children’s teeth. Although mild fluorosis is usually neither
unsightly nor easily visible, it is, nevertheless, evidence of excess
fluoride intake.
A principal reason for the observed increase in fluorosis appears
to be inappropriate prescribing of systemic fluoride supplements by
dentists and physicians<18> and/or overzealous use of these
supplements by parents for their children. The currently
recommended supplemental fluoride dose schedule, adjusted for the
child’s age and current fluoride content of water has been published
elsewhere<3> as has a 1992 Canadian modification.<19> These
modifications to avoid fluorosis suggest lower intakes of fluoride
supplements because of increased use of fluoride toothpastes and
ingestion of other food and beverage sources of systemic (and topical)
fluoride that were not widely available when current guidelines were
formulated.

Because of the caries
decline and concerns
regarding fluorosis,
preventive
interventions,
although effective,
must be selected
carefully

Professionally-Applied Topical Fluorides
These agents, e.g., acidulated phosphate F gel in trays, have been
proven efficacious in randomized clinical trials in children, though there
have been few trials since 1980, the era of decline in caries
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incidence.<20> It has now been established that there is no need for a
prophylaxis (cleaning) of the teeth prior to the application of a topical
fluoride<20> but similar evidence for biannual rather than annual
applications is lacking.
Today, costly professionally-applied topical fluoride cannot be
recommended for use with most children in communities with water
fluoridation<20> or, indeed, for most children generally because of the
dental caries decline. However, this form of fluoride therapy is
recommended for persons with active decay and at high risk, for those
undergoing head and neck radiation therapy and for older adults
experiencing root caries.<20>

Self-Applied Fluorides
These include the widely used fluoride dentifrices that are
strongly recommended because of their ease of use, low cost and
effectiveness on coronal and root caries prevention based on
randomized clinical trials.<20,21> The primary reason for the caries
decline in developed countries over the past 15-20 years is invariably
ascribed to fluoride dentifrices. However, concerns about a possible
increase in mild tooth fluorosis have prompted recommendations to
use less dentifrice and supervise the toothbrushing of young
children.<19>
Fluoride mouth rinses were recommended a few years ago for
general use. However, because of the decline in caries and concerns
about excess fluoride ingestion, they are now recommended only for
those at high risk to dental caries and for those not regularly using a
fluoride dentifrice.<22> None of these rinses are intended for use in
children under age 5.

Fissure Sealants
These are resins applied by dental personnel to the pit-andfissure surfaces of posterior teeth. They have been extensively tested
since 1979 in randomized clinical trials and have proven to be effective
in reducing this most common form of surface decay.<6,23> Because
of their high cost, the general decline in decay and differential
tendencies for certain fissures to decay, sealants should be applied
selectively to high risk patients and to permanent molars only, within
2-3 years after tooth eruption.

Dietary Counselling
Encouragement to reduce sucrose intake and use dentally ‘safe’
substitutes may be less important now for the majority of persons.
Two recent longitudinal (cohort) dietary studies revealed that dental
caries incidence was low among study children despite their high sugar
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consumption.<24> In one study,<24> the only apparent etiologic role
of sugar was related to decay of smooth surfaces between the teeth;
however, this type of surface decay has rapidly declined in children
recently. Thus, routine dietary counselling today may be misguided. As
well, the effectiveness of dental counselling in inducing behaviour
change is suspect.<25> Since sugars are one of the etiologic factors in
the caries process,<4> selective counselling limited to high-risk
children may still be indicated. Similarly, because of the high risk of
severe decay to infants’ teeth due to this practice, the majority of
studies do not advise the nocturnal or other prolonged use of baby
bottles containing liquids other than water.<26,27>

Oral Hygiene
Oral hygiene procedures consist of personal plaque removal by
toothbrushing and/or flossing as well as the professional prophylaxis
that often precedes a periodic dental examination. As ordinarily
practised, in neither case is there evidence that these lead to caries
reductions.<12,28> Daily personal oral hygiene (toothbrushing and
flossing) is recommended in the interest of good hygiene and for the
control of gingival disease. Toothbrushing is also required for the
self-application of fluoride dentifrice, a proven caries preventive.

Recommendations of Others
The U.S. Preventive Services Task Force<2> has published
recommendations for dental caries prevention (which are currently
being reviewed), as have the Department of National Health and
Welfare<6> (now Health Canada) and others.<16,20,22>

Conclusions and Recommendations
Lower dental caries prevalence and the need for efficiency in the
provision of preventive and therapeutic dental services require
selective use of dental caries preventives and targeting of services
toward persons at greatest risk. The following recommendations are
based on a review of the available evidence.
There is good evidence of effectiveness of the following
measures in preventing dental caries (A Recommendation):
1.

water fluoridation for preventing coronal and root caries;

2.

fluoride supplements in low fluoride areas with careful
adherence to low dosage schedules;

3.

professional topical fluoride applications and self-administered
fluoride mouth rinses for those with very active decay or at high
future risk for dental caries;
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4.

fluoride dentifrices, with special supervision and the use of small
amounts for young children;

5.

professionally-applied fissure sealants for selective use on
permanent molar teeth soon after their eruption.

There is poor evidence of effectiveness for the following
measures in preventing dental caries (C Recommendation):
1.

professional topical fluoride applications and self-administered
fluoride mouth rinses for the majority of children and for adults
who are not at high risk for dental caries;

2.

toothbrushing (without a fluoride dentifrice) and flossing;

3.

the traditional prophylaxis prior to a topical fluoride application
or given at a dental recall visit;

4.

dietary counselling to the general population about cariogenic
foods.

Unanswered Questions (Research Agenda)
Methods of identifying early carious lesions accurately and of
identifying individuals at high risk for dental caries are required;
research aimed at defining appropriate restorative care and guidelines
for restorative decision making is also indicated. Research is needed to
confirm the relationship of vulnerability of occlusal surfaces to caries
and time since tooth eruption. Prospective studies to examine all
possible etiologic factors associated with nursing caries are needed.
Since many different dental caries preventives have been proven
effective, research into the most effective and efficient combinations of
preventive interventions and the optimum frequency of use is
important. Given the ubiquitous availability of fluorides and increased
occurrence of mild fluorosis, the optimal use of systemic and topical
fluorides to achieve maximum reduction of dental caries and minimum
prevalence of dental fluorosis should be determined.

Evidence
Using the results of a literature search from 1980 to 1992 and
significant review articles, relevant clinical findings were evaluated and
categorized using the levels of evidence developed by the Task Force.
This review was initiated in June 1992 and the recommendations
finalized by the Task Force in September 1993. A more detailed review
with a complete reference list is available.<3>
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Prevention of Dental Caries
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Water fluoridation

Even in era of caries
decline caries
reductions of 20-40%
occur.

Controlled trials
without
randomization<16>
(II-1)

Good evidence that
water fluoridation is still
effective, equitable and
efficient (A)

Daily fluoride
supplements (only
where water fluoride
levels are less than
optimal)

Reductions in caries
similar to water
fluoridation, however,
compliance is poor.

Controlled trials
without
randomization<17>
(II-1)

Good evidence to
recommend if proper
dosage schedule is
carefully followed (A)

Professionally applied
topical fluorides

Effective if used
selectively, otherwise
expensive; prior teeth
cleaning is not
needed.

For coronal decay:
randomized controlled
trials<20> (I)

Good evidence to
recommend for those at
high risk (A)

Fluoride dentifrices

Daily use gives
significant reductions
in decay.

Numerous older and
one recent randomized
controlled trial for root
caries<12,21> (I)

Good evidence to use
daily as part of regular
oral hygiene; concern
about swallowing
excess dentifrice
requires supervision of
young children (A)

Daily plaque removal
by brushing and
flossing

Without fluoride
dentifrice not
cariostatic.

Re: brushing and
caries, expert
opinion<12,28> (III)

Poor evidence to
include strictly for caries
prevention (C) BUT
brushing essential for
self-application of
fluoride dentifrice (A)
and prevention of
gingivitis (B)

Re: flossing and teeth
decay, controlled trial
without randomization
for very young
children<28> (II-1)
Fissure sealants

Statistically and
clinically significant
reductions in pit-andfissure surface decay
if sealants used
selectively.

Numerous randomized
controlled trials<6,23>
(I)

Good evidence for
selective use on recently
erupted permanent
molars of high-risk
children (A)

Counselling: to reduce
intake of cariogenic
foods, and for infants
to reduce nocturnal
and long-term use of
baby bottles containing
liquids other than
water as pacifiers

Despite early evidence
recent data suggests
less specific impact of
dietary sugars on
caries incidence in the
general population.

Cohort studies<24,25>
and case-control study
for baby bottle
caries<27> (II-2)

Poor evidence of dietary
change as effective for
population; (C) however
for high-risk persons
and regarding changes
in infant feeding to
prevent baby bottle
caries may be clinically
prudent

*

Because of space limitations details about dental fluoride mouth rinses and dental prophylaxis
at periodic dental examinations have been omitted from this table.
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Prevention of Periodontal Disease
1

Prepared by Amid I. Ismail, BDS, MPH, DrPH , Donald W. Lewis,
DDS, DDPH, MScD, FRCDC2 and Jennifer L. Dingle, MBA3

In 1979 the Canadian Task Force on the Periodic Health
Examination found there was insufficient evidence to recommend
for or against examination for periodontal diseases and
encouragement of daily oral hygiene. Since that time, significant
advances have occurred in the understanding of the
histopathology, epidemiology, natural history, and effectiveness
of prevention and management of multimicrobial infection
leading to plaque-associated gingivitis and periodontitis.

Burden of Suffering
Periodontal diseases are the most prevalent chronic diseases
affecting children, adolescents, adults, and the elderly. The
periodontium is a complex, highly specialized, shock-absorbing and
pressure-sensing system consisting of four interrelated tissues
supporting the teeth: cementum, periodontal ligament, alveolar bone
and junctional and sulcular epithelia (Figure 1).

Gingivitis is a
necessary but not a
sufficient prerequisite
for initiation of
periodontitis

The most common type of periodontal disease is gingivitis and
its most common form is chronic plaque-associated inflammation – a
polymicrobial infection with no single associated bacterial agent.
Gingivitis is a necessary but not sufficient prerequisite for initiation of
periodontitis. Loss of alveolar bone results in formation of a pocket
around the tooth which then acts as a reservoir favouring the growth
of anerobic bacteria.
In the most recent survey of American children and adolescents
60% of those examined had at least one tooth site with gingival
bleeding; on average, less than 6% of the tooth sites per child had
bleeding. The prevalence of gingival bleeding increases significantly until
age 34 years when it reaches a plateau; overall, prevalence is 47-55%.

Periodontal diseases
affect most adults but
only 3-13%
experience advanced
periodontitis, usually
involving only a few
teeth

Periodontitis is highly prevalent, affecting 53% of 18-19 year-old
American adults and 98% of individuals over 60 years of age. The
prevalence of advanced periodontitis (defined by presence of a pocket
depth of at least 6 mm) was 7.6% and 34% in adult and elderly
Americans, respectively, and 12% for elderly Ontarians. In most
people, advanced periodontitis affects relatively few teeth. Only 3-13%
of the population is susceptible to rapid and advanced loss of
1

Associate Professor and Chair, Department of Pediatric and Community Dentistry,
Dalhousie University, Halifax, Nova Scotia
Professor of Community Dentistry, University of Toronto, Toronto, Ontario
3
Coordinator of the Canadian Task Force on the Periodic Health Examination,
Department of Pediatrics, Dalhousie University, Halifax, Nova Scotia
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periodontal attachment, while about 80% of adults experience low or
moderate progression.
Dental plaque is the bacterial mass that adheres to and builds up
on a tooth surface. There is good evidence that supragingival (above
gingival line) plaque causes gingivitis.<1> Epidemiological studies have
found a weak correlation between plaque mass and attachment loss
but the presence of Actinobacillus actinomycetemcomitans, Prevtella
(Bacteroides) intermedia and orphyromonas (Bacteroides) gingivalis in
plaque has been associated with attachment loss.
Calculus or calcified dental plaque acts as a retention web for
bacteria. It is associated with loss of attachment in patients with poor
oral hygiene status who have limited access to professional dental care
but not in those with excellent oral hygiene status. There is no
evidence to support any direct causal role for calculus in the initiation
of gingivitis or periodontitis but calculus is an important contributor to
the chronicity of both.
A consistent association between cigarette smoking and
periodontitis has been confirmed in both cross-sectional and
longitudinal studies.<2-5> Use of smokeless tobacco has been
associated with localized loss of periodontal attachment and oral
leukoplakia but not with severe periodontal destruction.<6,7> Other
risk factors are non-insulin dependent diabetes and possibly
malocclusion and defective host defenses.
In 1981, the estimated treatment time required to manage all
individuals with gingivitis and periodontitis in the U.S., over a 4-year
period, was 120 to 133 million treatment hours, at a cost of U.S. $5 to
$6 billion annually.

Maneuver
Gingival bleeding is a valid sign of inflammation in the gingiva
regardless of the presence or absence of visual signs (redness and
inflammation). Periodontal pocket depth provides a cross-sectional
indicator of periodontitis but does not indicate whether the disease is
active or not.
Specific bacterial identification methods such as DNA probes
have recently been developed to identify periodontopathogens and aid
dental practitioners in predicting when periodontal disease activity is
occurring and may provide a promising tool in the future. As yet, the
presence or absence of a certain bacterial species or specific antibody
response are not reliable predictors of future periodontal destruction.

Effectiveness of Prevention
Prevention of gingivitis and periodontitis is based primarily on
plaque and calculus control around the teeth. There have been no
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studies on the effectiveness of physician counselling (screening or
referral) to prevent gingivitis and periodontitis.

Toothbrushing and Flossing (Personal Oral
Hygiene)
Gingivitis develops in healthy adults after 10 to 21 days in the
absence of personal plaque removal,<1> providing strong evidence for
recommending at least daily toothbrushing.
Toothbrushing and
flossing are effective
in preventing
gingivitis; frequency
of professional care
should depend upon
periodontal disease
status

Cross-sectional epidemiological studies have shown a negative
correlation between periodontal disease and the frequency of
toothbrushing. Cohort studies have shown an association between
good oral hygiene and low prevalence of periodontitis.<8,9> A clinical
trial<10> confirmed that effective plaque removal every 48 hours was
associated with gingival health. However, the external validity of this
study is limited because the participants cleaned their teeth under
supervision.<11,12> The daily routine of the procedure was reported
by the participants to be “very boring”.<11>
In a unique longitudinal study (without a control group),<13>
375 participants received scaling and root planing (described below) to
remove calculus every 2-3 months during the first 9 years of the study,
and twice annually during the following 6 years. The participants were
instructed on maintaining oral hygiene practices at home. After
15 years, the participants had no clinically detectable loss of
periodontal attachment level. However, the costs and commitment
required in such an intensive program may make this approach
impractical.
A recent two-week clinical trial with adults found that while
twice daily toothbrushing alone produced a 35% reduction in gingival
bleeding, toothbrushing and flossing at home resulted in a 67%
reduction.<14> No differences were found between waxed and
unwaxed floss. This study again cannot be generalized to unsupervised
flossing at home because the participants were checked daily. A recent
clinical trial involving third grade schoolchildren found that
toothbrushing was as effective as combined toothbrushing and
flossing.<15> Nevertheless, flossing should be part of an oral hygiene
program for children because of the need to build the skill and
establish flossing as a habit.
There is no scientific evidence to support the superiority of any
of the techniques (or styles) of toothbrushing. Physicians and dentists
should advise their patients concerning the damaging effects of some
toothbrushing techniques (for example, horizontal scrubbing can result
in abrasion or systemic bacteremia and too frequent brushing leads to
gingival recession).
There is no consistent evidence to support the long-term
superiority of electric toothbrushes over manual brushes.<16-19>
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While electric toothbrushes may help some patients to increase the
frequency of toothbrushing and are very helpful in maintaining good
oral hygiene in patients who cannot manage a manual toothbrush
properly, the additional benefits should be judged relative to the higher
cost.

Professional Care
The most common form of professional preventive care for
gingivitis and periodontitis is scaling and polishing of teeth in a dental
office. During scaling, specially designed sharp dental instruments are
used to remove calculus and bacteria located either above the gingiva
(supragingival) or inside the gingival crevice or pocket (subgingival). An
abrasive is then applied to remove stains and plaque and to smooth the
scaled areas. Another mechanical preventive procedure is root planing.
Calculus is removed from the root surface using scalers. Root planing
is performed either with or without surgical exposure of the root by
opening a gingival flap.
The studies of Axelsson et al<13,20,21> have been used to
support the contention that regular professional care is necessary for
maintenance of periodontal health. However, these studies lack
external validity and the frequency and techniques used for scaling are
different from those used regularly in North America. Adults have also
been shown to benefit from receiving 11 professional prophylaxes
during a 3-year period.<22> Again the frequency of intervention was
intensive. This does not mean that the conventional frequency of
dental prophylaxis is harmful or not recommended, but rather that the
scientific evidence supporting its effectiveness is weak.
For periodontally healthy adults, annual scaling has been shown
to be as effective as scaling carried out more frequently in maintaining
gingival health.<23-26> No recent clinical trial has been carried out to
test the optimal frequency and efficiency of scaling for periodontally
healthy individuals with excellent home maintenance vis-a-vis those
who cannot personally maintain their periodontal health. The recall
interval should be individualized based upon patient oral hygiene status
and severity of gingivitis and periodontitis.

Antimicrobial Agents
An oral rinse with chlorhexidine (0.12% or 0.2%), an antibacterial agent, has been found to be effective in reducing supragingival
plaque and gingivitis.<27-29> Unsupervised use of chlorhexidine for
6 months was more effective than sanguinarine and Listerine
(Warner-Lambert Canada Inc., Scarborough, Ontario) rinses in the
reduction of plaque and gingival bleeding.<27> Side effects associated
with chlorhexidine use include increased calculus formation, bad taste,
and staining of teeth.<29>

For high-risk patients
other effective
measures include:
smoking cessation,
chlorhexidine or
Listerine rinse, and
anticalculus
toothpaste
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There are also short-term studies (6 to 9 months) which have
documented the effectiveness of Listerine in the prevention of
gingivitis when compared to a placebo.<30,31> Side effects of
Listerine are poor taste and a burning sensation in the mouth.
There are no long-term studies documenting the effectiveness of
unsupervised use of over-the-counter mouthrinses such as Plax
(Pfizer Canada Inc., Kirkland, Quebec), Scope (Procter and Gamble,
Toronto, Ontario) and Cepacol (Merrell Dow Pharmaceutical Inc.,
Richmond Hill, Ontario) in preventing gingivitis.
The use of antibiotics (tetracyclines) in the prevention of
gingivitis and periodontitis in the population at large has not been
tested because of possible side effects, and the potential development
of resistant bacterial strains and patient hypersensitivity.

Anti-Calculus Toothpastes
“Anti-tartar” toothpastes contain soluble pyrophosphates which
prevent calcification of plaque. The percentage reduction in
supragingival (but not subgingival) calculus is between 32%<32> and
45%.<33> Cases of cheilitis and mucosal erythema have been
reported<34> and the long-term value of these products in preventing
gingivitis and periodontitis has not been established.

Recommendations of Others
In 1989, the U.S Preventive Services Task Force<35>
recommended that all patients be encouraged to visit a dental care
provider on a regular basis and that primary care providers should
counsel patients regarding daily tooth brushing and dental flossing.
Clinicians were advised to be alert for obvious signs of oral disease
while examining the mouth and to counsel all patients regarding the
use of tobacco products. These recommendations are currently under
review.

Conclusions and Recommendations
Absence of gingival bleeding is a highly specific indicator of the
lack of periodontal disease activity. While the presence of gingivitis
cannot be used to predict periodontitis, assessment of gingivitis in a
periodic dental examination is recommended. The presence of
periodontal pockets and loss of periodontal attachment should also be
recorded for all teeth. However, evidence for optimal frequency of
professional care in preventing development or progression of
periodontitis is not available for the population at large. The frequency
of professional scaling should be based upon the patient’s periodontal
disease status and stability of periodontal health over time. The
current practice of advising regular biannual or annual scaling for all
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patients is costly and cannot be supported for periodontally healthy
patients.
There is evidence to recommend personal toothbrushing
(B Recommendation) and flossing (A Recommendation) to prevent
gingivitis in adults. In children there is fair evidence to support
toothbrushing only (B Recommendation); however, flossing is
recommended to develop the necessary skills and establish a habit
(C Recommendation). Toothbrushing and flossing may prevent
periodontitis; however, brushing and flossing are strongly
recommended to prevent gingival inflammation and reduce the level of
supra-gingival bacteria. Supervised toothbrushing and flossing is
recommended for patients with malocclusion, diabetes or HIV
infection based on poor evidence (C Recommendation). There is also
fair evidence to recommend professional scaling and plaque removal in
periodontally healthy individuals (B Recommendation).
There is also good evidence to recommend the use of
chlorhexidine oral rinse as an adjunct to self-care in the prevention of
gingivitis (A Recommendation) in special patients (mentally
handicapped, cancer, or those who cannot clean their teeth because of
a physical disability). Listerine is less effective than chlorhexidine
(B Recommendation). There are no long-term studies of the
effectiveness of other antimicrobial rinses marketed for home use
(D Recommendation as effective alternatives available).
Anticalculus dentifrices are recommended for people with high
levels of calculus formation to reduce the accumulation of supragingival calculus (B Recommendation) but for the general population
the benefits are unclear (C Recommendation). Antibiotics are not
recommended for the prevention of gingivitis or periodontitis
(E Recommendation). There is fair evidence to recommend smoking
cessation to reduce the risk of developing periodontitis
(B Recommendation) (and good evidence overall, see Chapter 43 on
Prevention on Tobacco-Caused Disease).
Physicians should ask patients during a periodic health
examination whether they experience bleeding gingiva especially during
chewing of foods or toothbrushing (C Recommendation). They should
refer those patients who are diagnosed with any systemic condition
(for example, diabetes or HIV infection) which may lead to a reduction
of immune response or an increase of collagen tissue breakdown.
Patients scheduled to receive chemotherapy or radiation therapy
should also be seen by a dentist or periodontist.

Unanswered Questions (Research Agenda)
The identification of those at high risk for rapid progression of
periodontitis is a major challenge for future research as is defining risk
profiles for periodontal disease.
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Evidence
A literature search was conducted for the period starting from
1980 to 1993 using MEDLINE with the keywords: periodontal diseases.
Selected studies published prior to 1980 were also reviewed if there
were no recent updates. This review was initiated in June, 1991 and
recommendations were finalized by the Task Force in November,
1992. A report with a full reference list was published in 1993.<36>
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Figure 1: A schematic longitudinal section through
dento-gingival part of a healthy tooth and its
periodontium
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Caption:

E: enamel
RD: root dentin
AB: alveolar bone
CEJ: cemento-enamel junction

CD: coronal dentin
PL: periodontal ligament
C: cementum
GS: gingival sulcus

Source: Reprinted from Gillet IR, et al. J Clin Periodontology, 1990 with permission from © Munksgaard
International Publishers Limited, Copenhagen, Denmark, April 14, 1992.
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Prevention of Periodontal Disease
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Toothbrushing and
flossing

Toothbrushing is
effective in preventing
gingivitis. Patients
who are not motivated
or dextrous may not
comply.

Randomized controlled
trial<10> (I);
descriptive study<1>
(III)

Fair evidence to
recommend
toothbrushing for
prevention of
gingivitis (B)

Flossing is ineffective
in preventing gingivitis
in children.

Randomized controlled
trials<11,12,15> (I)

Flossing is effective in
preventing gingivitis in
adults.

Randomized controlled
trial<14> (I)

Flossing is
recommended to
develop the skill and
establish a habit but
poor evidence to
include or exclude (C)
Good evidence to
recommend flossing in
adults (A)

Brushing and flossing
may prevent
periodontitis.
High risk groups:
There is no evidence
that brushing or
flossing is effective.

Cohort studies<8,9>
(II-2)

Supervised
toothbrushing and
flossing is
recommended for
patients with
malocclusion, diabetes
or HIV infection based
on poor evidence (C)

Use of electrically
powered toothbrush

Electric toothbrushes
are not superior to
manual toothbrushes;
the benefit to those
with limited dexterity
or motivation must be
weighed against cost.

Randomized controlled
trials<16-19> (I)

Fair evidence not to
recommend (D) for
general population but
recommended for
patients with limited
dexterity based on
poor evidence.

Professional scaling
and prophylaxis

In periodontally
healthy patients:
Intensive professional
oral hygiene and
prophylaxis prevents
chronic gingivitis and
periodontitis. Annual
scaling provides no
additional benefit for
those who maintain
good oral hygiene.

Randomized controlled
trials<13,20-26> (I)

Fair evidence to
recommend
professional scaling
and prophylaxis
depending on the
periodontal disease
status of the
patient (B)
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Prevention of Periodontal Disease (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Use of chlorhexidine
oral rinse as adjunct to
toothcleaning

Effective in preventing
gingivitis and as an
antimicrobial. Reduces
supragingival plaque
but increases calculus
formation. Rinse has
bad taste and stains
teeth.

Randomized controlled
trials<27-29> (I)

Good evidence to
recommend twice
daily use of 0.12%
chlorhexidine rinse
(A) for those with
difficulty cleaning
teeth (e.g patients with
disability, cancer)

Use of listerine® oral
rinse

Less effective than
chlorhexidine but
effective in preventing
gingivitis with over 6
months of use. Poor
taste and burning
sensation in mouth.

Randomized controlled
trials<30,31> (I)

Fair evidence to
recommend use by
patients with severe
gingivitis (B)

Use of other over-thecounter oral rinses

No long-term studies
of effectiveness and
alternatives available.

Toothbrushing with
anticalculus dentifrice

Effectiveness in
preventing gingivitis
not documented.
Effectiveness in
reducing supragingival
calculus; no long-term
evaluation.

Antibiotic prophylaxis

No evidence of
effectiveness in
preventing gingivitis or
periodontitis in the
general population.

Smoking cessation

Eliminates increased
risk of periodontal
disease due to
smoking.

Screening for
periodontal disease by
physicians (reports of
gingival bleeding
during toothbrushing)

Not evaluated.

Fair evidence not to
use (D)
Randomized controlled
trials<32-34> (I)

No evidence to
recommend for
general population (C);
fair evidence to
recommend for
patients at risk of
calculus formation (B)
Good evidence not to
recommend antibiotics
for preventive use
because of side
effects (E)

Cross-sectional and
cohort studies<2-7>
(II-2)

Fair evidence to
recommend smoking
cessation to prevent
periodontal
disease (B)
Insufficient evidence
to evaluate but
recommended in areas
with no dental
services (C)
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Dipstick Proteinuria Screening of
Asymptomatic Adults to Prevent
Progressive Renal Disease
1

Prepared by Ryuta Nagai MD, FRCPC , Elaine E. L. Wang MD,
FRCPC 2 and William Feldman MD, FRCPC3

Dipstick urinalysis is a simple, noninvasive test for the
detection of proteinuria, often a marker of unsuspected chronic
renal disease. (Other analyses available on multiple dipstick urine
tests are not considered in this review.) There is a strong
correlation between urinary protein excretion and progression of
renal failure. Ironically, patients with chronic renal failure and
persistent proteinuria may remain minimally symptomatic until
renal function is severely impaired, with the eventual need for
endstage renal disease (ESRD) management (dialysis or
transplantation). ESRD programs have a significant
socioeconomic impact on our health care system. Unfortunately,
effective, nontoxic therapy to arrest or slow disease progression is
not available for most renal disorders, the exception being insulin
dependent diabetes mellitus (IDDM) patients with proteinuria.
Detection of microalbuminuria may be useful in patients with
IDDM but this technique is not readily available in most primary
care settings.
Although the cost of screening the general adult population
would be equivalent to the cost of caring for 15 hemodialysis
patients for one year, effective nontoxic therapy is not available
for most renal diseases detected by dipstick urine testing. Thus,
screening is not advocated except in those patients with IDDM.

Burden of Suffering
Over 13,000 patients are on ESRD programs (dialysis and
transplantation) in Canada. An additional 2,000 patients enter dialysis
programs every year, an annual increase of 7%.
The cost of health care incurred through dialysis and
transplantation is enormous. The average cost of peritoneal or
1
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hemodialysis is $50-58,000 per patient year with lower figures for
long-term successful renal allografts. By comparison, the cost of a
urine dipstick analysis is approximately 30 cents per test which
translates to $7 million if all adults were to be screened in Canada.
These fiscal calculations, however, do not take into consideration the
diminished quality of life associated with long-term dialysis.

Maneuver
Most commercial dipstick urine tests for protein use a
pH-dependent tetrabromphenol-blue indicator system. Sensitivity
and specificity for proteinuria is between 95 and 99%, the latter
reported in the laboratory setting.
False positives may occur in the presence of gross blood, very
alkaline or decomposed urine. False negatives can occur with very
dilute, acidic urine or with non-albumin proteinuria (e.g. tubular or
light chain proteinuria). False negatives will mislabel patients as being
normal with consequent failure to detect the renal disease and loss of
the opportunity to treat comorbid disease that may accelerate
progression to ESRD.

Urine dipstick for
protein is a
noninvasive
screening test with
high sensitivity and
specificity

Eleven studies of both general and specialised adult populations
were reviewed.<1-11> In all of these studies, not all patients who were
found to have persistent proteinuria underwent the gold standard test
(usually a renal biopsy). Thus, the positive predictive values (0-68%)
likely represent an underestimate of the true prevalence of renal
disease.
All patients who had persistent non-orthostatic proteinuria were
designated as having “possibly significant renal disease” for the purpose
of this review in order to give an overestimate of those with
underlying renal disease at risk for developing ESRD. This gave an
overall positive predictive value of 30% with a range of 6 to 70%
depending upon the population under study.
A suggested algorithmic workup for those found to have dipstick
positive proteinuria (≥0.3 g/L) is presented in Figure 1. It should be
noted that proteinuria itself may not actually represent a primary renal
disorder. Proteinuria can be detected in patients with underlying
cardiovascular diseases (e.g. chronic congestive heart failure) in the
absence of an underlying primary renal disorder. Proteinuria in these
clinical settings is likely not benign – a re-analysis of data from the
Framingham study has demonstrated that dipstick positive proteinuria
was associated with a higher mortality risk from cardiovascular
disease. Although urine dipstick screening in the general adult
population could provide another window of opportunity to screen
for and modify cardiovascular risk factors in the general population, no
study has yet addressed this issue.
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Effectiveness of Prevention and Treatment
Specific therapy is
not available for most
diseases associated
with chronic
progressive renal
disease

Those who are found to have significant disease are offered
interventions to either arrest (in some cases, reverse) the disease
process (designated forthwith as “specific” renal therapy) or slow the
progression of the disease to ESRD (“nonspecific” renal therapy). Most
studies to date have focused on nonspecific therapy to retard
progression to ESRD. The paucity of specific therapy is largely due to
the lack of understanding of the mechanisms for the initiation and
progression of most renal diseases.
Specific therapy may be efficacious in the following disorders
which can present with proteinuria (listed with their relative
percentage contribution to ESRD in Canada): renovascular disease
(6%); vasculitis and other treatable forms of glomerulonephritis (18%);
tubulointerstitial disorders, including reflux nephropathy (8%); specific
long-term infections of the urinary tract (tuberculosis, schistosomiasis)
(<1%); and urinary tract tumors (<1%). Controlled clinical trials
demonstrating the efficacy of treatment have been reported only for
reflux nephropathy,<12> chronic urinary tract infections<13> and
some forms of chronic glomerulopathies.<14,15> Consultation with a
nephrologist or urologist is advised in specific cases as therapeutic
measures vary depending upon disease severity and the presence of
comorbid conditions.

Urine dipstick is
indicated in IDDM
patients as
efficacious therapy is
available for those
found to have
proteinuria

Diabetes accounts for approximately one quarter of the ESRD
population in Canada. Specific therapy is not available to reverse
established diabetic renal disease associated with persistent
proteinuria. Antihypertensive agents, most notably angiotensinconverting enzyme inhibitors, have been shown to slow the
progression to ESRD in patients with IDDM associated with
proteinuria.<16-19> The recent Collaborative Study Group trial
demonstrated that patient and renal mortality were significantly lower
in those treated with captopril as compared to placebo over a 3.5 year
follow-up period.<16> It should be noted that proteinuria can be
detected earlier in the disease course (microalbuminuric stage) by
more sensitive methods of protein excretion.<20> Early studies have
shown benefit to treating IDDM patients at this stage with angiotensinconverting enzyme inhibitors.<21,22> Lack of wide availability of the
detection method for microalbuminuria and lack of large long-term
studies showing benefit of treatment makes this technique impractical
for screening purposes.
A recent case-control study has suggested a benefit to the use of
angiotensin-converting enzyme inhibitors in non-insulin dependant
diabetes mellitus (NIDDM).<23> This has yet to be shown in a
prospective blinded, controlled trial.
Small prospective trials have also shown a benefit of angiotensinconverting enzyme inhibitors in retarding progression to ESRD in
various proteinuric disorders of non-diabetic etiology.<24,25> These
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studies have used surrogate outcome measures (rate of decline in
kidney function). Moderate increases in serum potassium have been
noted in some patients treated with the use of these agents.<24> They
cannot be widely recommended for treatment at this time.
Systemic hypertension is prevalent among patients with chronic
renal failure and has been suggested to accelerate the rate of
progression to ESRD. Although several uncontrolled trials<26-28>
suggest a benefit to blood pressure control in patients with mild to
moderate hypertension associated with chronic renal failure, this has
not been definitively demonstrated in a prospective controlled
trial.<29> Data from large hypertension trials<30-38> looking at
cardiovascular mortality as the primary outcome of interest, have
suggested either no benefit or worse outcome for renal mortality in
those with better blood pressure control. ESRD however, was not the
outcome of interest. Although accelerated or malignant hypertension
associated with renal failure has been shown to benefit from aggressive
blood pressure control, this comprises a very small proportion of the
hypertensive population in North America.<39>
Present nonspecific treatment in all forms of renal diseases to
prevent progression to ESRD focuses on dietary protein restriction.
There is good evidence to suggest that moderate protein restriction
retards the rate of progression to ESRD<40> but its safety and longterm compliance have not been demonstrated (this question is the
subject of the recently completed Modification of Diet in Renal
Disease trial). Most trials have studied patients with moderate to
advanced renal failure (glomerular filtration rate of 15-50 cc/minute)
but a trend toward benefit has been observed in studies that included
patients with mild renal failure.<41>

Recommendations of Others
A recommendation not to screen the general population is in
keeping with previous Task Force recommendations, as well as those
of Frame and Carlson<42> and the U.S. Preventive Services Task
Force.<43>

Conclusions and Recommendations
A successful screening program is predicated on the principle
that efficacious, nonharmful treatment is available early in the disease
course. We thus do not recommend dipstick screening for proteinuria
in the general adult population for the prevention of endstage renal
disease (D Recommendation). Exceptions to this recommendation
are IDDM patients as good recent evidence shows a benefit of
therapy in early asymptomatic disease associated with proteinuria.
(A Recommendation)
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Unanswered Questions (Research Agenda)
Large clinical trials are needed to investigate the safety and
effectiveness of angiotensin-converting enzyme inhibitors and other
antihypertensive agents in non-diabetic progressive renal disease.
Further basic science research is needed to elucidate mechanisms of
initiation and progression of renal disease in order for new therapies
to be developed.

Evidence
The literature was identified with a MEDLINE search for the
years 1966 to December, 1992 using the following key words:
evaluation studies, proteinuria, population studies, prospective studies,
screening, protein restriction, hypertension, kidney disease,
antihypertensive agents, diabetes mellitus and diabetic nephropathy.
This review was initiated in January, 1993 and the
recommendations finalized by the Task Force in June, 1993. A draft
technical report (1993) with a full reference list is available upon
request.
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dipstick positive
for protein
≥0.3 g/L
on routine
screen

repeat test
with a fresh
dipstick test
Negative
on repeat

persistently
≥0.3 g/L
protein
dipstick
positive

Continuing
medical care

Further noninvasive workup
including:
a) search for underlying cause
(history, examination, lab tests)
b) formal quantification of
proteinuria and renal function
c) screen for comorbid conditions
known to affect renal function
(hypertension, diabetes)

Figure 1: Algorithm for dipstick positive proteinuria
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Dipstick Proteinuria Screening of Asymptomatic Adults
to Prevent Progressive Renal Disease
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Urine dipstick for
protein

Efficacious treatment
not available in
majority of patients
with dipstick positive
proteinuria.

Randomized controlled
trials,<29-38,40,41>
(I); cohort and
case-control
studies<27,28> (II-2)

Fair evidence to
exclude dipstick
screening for protein
from the periodic
health examination
(PHE) of
asymptomatic
adults (D)

Urine dipstick for
protein in adults with
insulin dependent
diabetes mellitus
(IDDM)

Angiotensin converting
enzyme inhibitors
delay the onset of
end-stage renal
disease; test
sensitivity and
specificity over 95%.

Randomized controlled
trial<16> (I)

Good evidence to
include dipstick
screening for protein
in the PHE of adults
with IDDM (A)
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Early Detection of Depression
1

Prepared by John W. Feightner, MD, MSc, FCFP

Depression is a common problem that carries a high burden
of suffering, which can include death from suicide. Effective
treatment is available. However, in 1990 as in 1979 the Task
Force recommended that routine screening for depression in
asymptomatic individuals be excluded from periodic health
assessments based on fair evidence that such screening by
questionnaire did not improve detection rate or management.<1,2> However, physicians should be sensitive to the
possibility of depression in their patients, particularly those at
higher risk.

Burden of Suffering
Depressed
individuals frequently
present with physical
symptoms, making
diagnosis more
difficult, particularly in
the early stages of
mild cases

Depression is frequently encountered in family practice and in
ambulatory care settings. The lifetime prevalence of clinically significant
depression is 15% to 30%; it is about twice as common among women
as among men. The prevalence in the general population ranges
between 3.5% and 27% depending on the definition used and the
population studied; however, it is thought to have increased among
children and adolescents. People who are single, divorced, separated,
seriously ill, recently bereaved or those with a family history of
depression have a greater incidence than others. Depressed individuals
frequently present with physical symptoms, which may make diagnosis
more difficult, particularly in the early stages and in mild cases.
Important episodes of depression have been overlooked, so that
instead of recognizing and treating the problem diagnostic testing or
treatment for other illnesses is performed. Depression has a significant
effect on the patient’s quality of life and productivity, but psychiatric
referral also has some negative implications regarding societal
attitudes.
Spontaneous remission can occur over 6 to 12 months in up to
50% of affected people; however, about 50% of those who suffer from
major depression become chronically depressed. Affected people are
more likely than others to be suicidal: 30% to 70% of people who
have committed suicide were previously identified as having major
depression. In Canada, in 1986, suicide accounted for an estimated
97,600 potential years of life lost among men and another 25,300
years among women.

1
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Maneuver
The gold standard for diagnosing depression is careful application
of standardized clinical criteria. In the primary care setting the problem
must be recognized first and then properly evaluated. Several short
(12-38 item), self-administered questionnaires have been proposed
to assist with early recognition. When evaluated, these questionnaires have been generally sensitive to changes in clinical status but
correlation with other tests or with clinical assessment has ranged
from 0.40 to 0.89, with sensitivity 64-91% and specificity 56-82%.
Hence, for many instruments, validity has not been fully established.

For many
instruments, validity
has not been fully
established

Effectiveness of Early Detection and
Treatment
Once identified, depression can be treated effectively with
medication and psychotherapy; however, there is no conclusive
evidence that treatment in the early stages of depression has greater
long-term effects than intervention started later in the course of the
illness.
Four randomized controlled trials have evaluated whether
routine use of a screening questionnaire provided any benefit in terms
of detection and management of depression. Shapiro and associates
asked 1,242 patients attending an inner-city primary care teaching
facility to complete the General Health Questionnaire (GHQ) before
seeing a physician.<3> The provision of the GHQ information to the
physician had no statistically significant effect on the detection of
psychologic problems except among patients over 65 years of age.
There was no ultimate effect on patient management, even in the
group over 65 years of age.
Hoeper and collaborators found that physicians’ knowledge of a
“positive” GHQ result had no effect on the detection of psychologic
distress among 1,469 patients in a Wisconsin primary care office.<4>
Using somewhat weaker methods in terms of identification of
case and control subjects and choice of outcome measures, Johnstone
and Goldberg used the GHQ to assess 1,093 patients.<5> New
episodes of psychiatric illness were diagnosed and treated in 16% of
the patients without data from the GHQ; an additional 11% were
identified for treatment after the GHQ results were reviewed.
Zung and colleagues found that physicians informed of positive
scores of the Zung Self-Rating Depression Scale detected depression
in more patients (68% of 102) than when they were not informed of
the results (15% of 41).<6> However, there were significant flaws in
the design and execution of this study, particularly in terms of losses
to follow-up.
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In a well designed, randomized controlled trial, Magruder-Habib
and coworkers used the Zung Self-Rating Depression Scale and a
DSM-III screen to evaluate depression status in a group of subjects
over age 45 attending a U.S. Veterans’ Administration general medical
clinic over a 12 month period.<7> Providing physicians with scores
for patients whose depression was unrecognized in the clinical setting
had an important impact on eventual recognition and management.
However, in order to reduce the number of false positives, only
patients scoring positive on both self-rating scale and a research
assistant administered DSM-III checklist were identified to the
attending physician. Hence, while the self-assessment instrument may
be feasible in a primary care setting, the study does not evaluate the
effectiveness or the impact of this instrument alone on the recognition
and management of depression. The study did, however, provide
valuable insight into the impact of informing physicians about
unrecognized depression, and in conjunction with the Shapiro study
indicates that further studies would be of value.

Recommendations of Others
The U.S. Preventive Services Task Force does not recommend
routine screening but encourages physicians to have a high level of
clinical suspicion.<8>

Conclusions and Recommendations
While routine
screening isn’t
effective, physicians
should be sensitive to
the possibility of
depression in their
patients

Overall, these five trials fail to provide adequate evidence to
support the use of routine screening tests for the early detection of
depression. In fact, the current evidence supports not routinely using
screening instruments but rather to maintain a high level of clinical
sensitivity.

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

Conducting research into improved methods of identifying
people at high risk for depression and developing a simple
diagnostic test for use in this group by primary caregivers.

2.

Evaluating the impact of questionnaires in the early detection of
depression and subsequent management of patients over
65 years of age.

Evidence
The literature was identified with a MEDLINE search up to May
1993 using the following MESH headings: depression, mass screening.
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This review was initiated in November 1992 and updates a
report published in May 1990.<1> Recommendations were finalized in
January 1994.
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Early Detection of Depression
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EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

General Health
Questionnaire and
Zung Self-rating
Depression Scale

Routine testing for
depression by
questionnaire did not
improve detection rate
or management.

Randomized controlled
trials<3-6> (I)

Fair evidence to
exclude testing from
periodic health
examination of
asymptomatic
people (D)
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Prevention of Suicide
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In 1989 the Task Force recommended that primary care
physicians routinely evaluate suicide risk among patients in
high-risk groups. Available interventions include counselling,
follow-up and, if necessary, referral to a psychiatrist.<1,2>
Updated information shows changes in age-groups at increased
risk for suicide.<3> Highest-risk groups in 1960 were men
aged 70 years or more, and women aged 65 to 69 years. In
1991 highest-risk groups were men aged 20 to 24 years, and
women aged 40 to 44 years. Other identified high-risk groups
include people who have previously attempted suicide; those with
a history of psychiatric illness; people with a history of drug and
alcohol abuse especially those living in isolation; those with a
chronic or terminal physical illness; Native people; people with
a family history of suicide; and persons in custody. Additional
groups identified recently are Aboriginal and Native youth in
northern communities and new immigrants.
There is some evidence that physician education in
treatment of affective disorders can reduce suicide rates. Studies
evaluating suicide prevention in school-based intervention
programs, community-based suicide prevention centres, or
hospital-based intensive follow-up situations have shown that
none reduced the incidence of suicide significantly. Studies
evaluating medical treatment for reduction of suicidal ideation or
depression have shown some reduction of depression. However
there is insufficient evidence to recommend for or against the
combination of routine evaluation of suicide risk with
intervention programs.

Burden of Suffering
Suicide has accounted for about 2% of annual deaths in Canada
since the late 1970s. (Unless otherwise stated, mortality rates cited
here refer to deaths per 100,000 population). Between 1960 and
1991 the suicide rate in Canada increased from 7.8 to 12.8, peaking
at 14.0 in 1986. In 1991, Alberta had the highest suicide rate (17.8),
followed by Prince Edward Island (16.8) and Quebec (15.7). Between
1
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1960 and 1991 the greatest increase in the provincial suicide rate was
a three-fold increase in Quebec.
Eighty percent of all suicides reported in 1991 involved men. The
male:female ratio for suicide risk was 3.8:1 (4.0:1 in 1960). In 1991 the
highest suicide rate in males was in the group aged 20 to 24 years
(33.3), followed by those aged 25 to 29 (29.7), and those aged 30 to
34 (29.2). The highest rate in females was in the group aged 40 to
44 years (8.3), followed by those aged 45 to 49 (7.7), and those aged
30 to 34 (7.3). Other groups, in decreasing order of risk, were males
aged 35 to 39 (27.2), and 50 to 54 (26.7). Other at-risk groups among
females were those aged 55 to 59 (7.2), 25 to 29 (7.1), and 65 to 70
(7.1). For both sexes the overall rates decreased with age, but began
to increase again in later years.
Preferred methods of suicide remain unchanged. In 1991, males
chose firearms (36%), hanging (30%) and by gas vapours (10%).
Females chose to ingest solid or liquid substances (38%), hanging (24%)
and drugs or medication (12%).<3>
In both males and females, the greatest increase between
1960 and 1991 occurred in the 15-to-19-year age group, with a fourand-a-half-fold increase for males, and a three-fold increase for females.
Among males, other age groups at greater risk in 1991, compared with
1960, were those aged 10 to 14 (3.5:1), and 20 to 24 (2.7:1). Among
females, other groups at greater risk in 1991, compared to 1961,
were those aged 35 to 39 (2.2:1), and 40 to 44 (1.8:1). Despite the
considerable increase in the suicide rate in young age groups, few
reliable predictors of suicide in young people have been identified.
One unexpected finding is that, since 1969, the rate of suicide in
15-19-year-old males has been higher in Canada than in the U.S.,
by as much as 50 percent, in many years.<4> The potential years of
life lost (PYLL) to age 75 in 1986 due to suicide were 122,908 per
100,000 population, 97,613 among males and 25,295 among females in
Canada.<5>

Despite the
considerable increase
in the suicide rate in
young age groups,
few reliable predictors
of suicide in young
people have been
identified

Suggestions that Canadian suicide rates might be affected by
under-reporting have recently been refuted. One study<6> found that
under-reporting suicide in Canada did not substantially alter findings,
suggesting that most conclusions based on official rates are essentially
correct.
The public health impact of attempted suicide is substantial;
the burden on casualty, general medical and psychiatric services is
considerable. The risk of suicide after an attempt has been reported
from 26.9:1 to 100:1. Among such individuals it is estimated that
one-third have reported previous episodes of self harm and 15-20%
will repeat within 3 months. The risk is highest within the first
3 years, especially during the first 6 months after an attempt.<7>
The mentally ill (those with affective disorder, schizophrenia,
neurosis, personality disorder or organic brain syndrome) and people
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with drug and alcohol problems are at greater risk (by a factor of
2.4 to 23 times) than the general population.<8,9> Suicide is the
chief cause of premature death among schizophrenics with a rate
of 350-600 per 100,000 schizophrenic persons.<10> Depression
and alcoholism are associated with suicide in elderly males living
alone.<11> People with a chronic or terminal illness are at increased
risk, from 4:1 among cancer patients to 66:1 among those with
acquired immune deficiency syndrome (AIDS). In patients with
symptomatic HIV infection the risk is thought to be even higher.<12>

Suicide rates for the
Native population in
Canada are more
than twice the
sex-specific rates,
and three times the
age-specific rates
of non-Native
Canadians

Suicide rates in the Canadian Native population are more than
twice the sex-specific rates, and three times the age-specific rates of
non-Native Canadians (56.3 for Native males and 11.8 for Native
females). Among Aboriginal males, the rate for the 15-24 year
age group was more than double that for all Aboriginal males
(90.0:39.0).<13> Suicide among northern Native youth has reached
epidemic proportions. In Alberta the rates in the northern region
were 80.1, in the central region, 71.2, and in the southern area,
35.3.<14> An extremely high overall rate (180.2) has been found
for 10-19 year-old Native males living on the northern coast of
Labrador.<15> The 1991 Aboriginal Peoples Survey indicated that
slightly more than two-fifths (41%) of Inuit, and 34.5% of Native Indians
on reserves, report that suicide is a problem in their community.<16>
Suicide rates in federal and provincial prisons vary from 8 to
47 times rates in the general population. Suicide is the primary cause
of death in Canadian penal institutions.<17> In addition to the high
rate of completed suicide, the rate of nonfatal self-inflicted injuries
among inmates is considerably higher than that for the general
population (11.8:1 for males, and 45:1 for females). People with family
member who committed suicide are nine times more likely than
others to kill themselves.<18> Ethnicity has also been associated with
suicide, with first generation immigrant females (2:1), particularly those
of European and Asian origin being at higher risk.<19>

Maneuver
Out of every
10 persons who
complete suicide,
eight have previously
signalled their
intentions quite
clearly
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Physician involvement in suicide prevention is crucial. Out of
every 10 persons who complete suicide, eight have previously signalled
their intentions quite clearly. Distress signals about their suicidal
impulses are often aimed at family physicians.<20> Studies show that
many adolescents,<21> adults,<22> including physicians,<23> and
elderly people<24> who commit suicide contact their family physician
shortly before death. Successful intervention for suicide prevention
depends on early detection, accurate assessment and diagnosis and
appropriate treatment by the family physician. Physicians should
routinely evaluate the risk of suicide among people in high-risk groups,
particularly if there is evidence of psychiatric disorder. Assessment
should include personal and sociodemographic risk factors, a thorough

collection of clinical data, categorization of the problem and matching
of the findings with well established risk factors.
Four maneuvers for treatment of suicidal patients have been
identified: 1) medication (if indicated) targeted to the treatment of
diagnosed mental illness. Prescriptions should be given for small
amounts to reduce the risk of overdosage; 2) appropriate use of
psychiatric consultations, referral and hospitalization where necessary;
3) psychosocial and psychotherapeutic interventions such as provision
of social support, counselling and close follow-up visits, especially for
depressed and isolated patients; and 4) environmental interventions,
such as educating the patient and family members about the illness,
identifying coping strategies and stress management, and development
and utilization of a network of community social supports.
Additionally, the physician may take a community leadership role
among health care professionals, policy-makers, civic leaders and the
general public to enhance support of suicide research and prevention
programs, and development of “At-Risk-Clinics”.

Effectiveness of Prevention and Treatment
Although there is only poor evidence (level III) supporting the
effectiveness of intervention by the family physician in preventing
suicide, there is fair evidence that family physicians may have a low rate
of recognition of psychiatric disorders and suicide risk.<24> In one
study of completed suicides, more than two-thirds of the victims had
made previous attempts, but only 39% of their physicians were aware
of their history.<24> Of the more than 30,000 people world-wide
who have taken the suicide-prevention program at the Suicide
Information and Education Centre (SIEC) in Calgary, physicians have
constituted less than 1%.<25>
One recent study<26> has shown that physicians’ knowledge of
the risk and treatment of suicide patients improves after training in a
suicide prevention program. Physicians’ knowledge was compared, in
pre-post situations, for three groups: those with no training, a group
receiving written information only, and a group receiving the written
information and seminar training. The last group showed significantly
more knowledge about suicide prevention than the two other groups.
However long-term follow-up of retention of knowledge, and its effect
on the suicide rate, were not reported. Another pre-post study<27>
reported decreased suicide rates after a systematic post-graduate
training program for general practitioners. The program was directed
at the diagnosis and treatment of patients with affective disorders. The
study location was a geographically defined catchment area. Suicide
rates were compared, pre- and post-program, with the area rates for
previous years, and the Swedish national rate. A 50% reduction in the
community suicide rate was found in the year following the program,
which was attributed to the effects of the program. However no
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comparisons were made for subsequent years, and no long-term
follow-up was conducted. Replication of this type of program in a
controlled trial, with long-term follow-up is needed. Overall, there is
fair evidence for both the benefit of physician education programs and
reduction of suicide, after physician education, in selected groups.
The increase in attention given to adolescent suicide has led to a
proliferation of school-based prevention programs. These programs
have been described as ineffective, inefficient and even potentially
deleterious in their attempts to reduce suicide risk. Program goals are
to: 1) raise awareness of the problem of adolescent suicide; 2) train
participants to identify adolescents at risk; and 3) educate participants
about community mental health resources. The mean duration of U.S.
programs is two hours. No evaluation of a Canadian curriculum-based
suicide prevention programs exists. One descriptive survey<28>
examined 115 U.S. school-based suicide prevention programs. It
found that short-term educational interventions were not effective
in the prevention of suicide among self-identified adolescent suicide
attempters. It was suggested that such programs might actually
facilitate suicide, or suicide behaviour, by not allowing adequate
time to deal with issues raised by program content. A more recent
study<29> which compared pre-post attitudes of curriculum-based
suicide prevention programs for 758 teenagers with those of
680 control pupils also found little program impact. Both studies
recommended caution in relation to prevention programs because of
the possible stimulation of imitative behaviour in vulnerable youths.
One recent study<30> advised physicians consulting to schools
in the aftermath of a suicide, to resist the pressure to implement a
curriculum-based prevention program that may have little or no
impact. They suggested that physicians and other health care workers
take a more active role in identifying children who may be at risk for
suicidal behaviour, such as friends and relatives of the victim.
Suicide prevention centres differ from crisis centres and general
help lines in the specificity of their focus on suicide. Evaluation of
the effectiveness of the 97 Canadian suicide prevention and crisis
intervention centres, listed in the 1993-1994 Handbook of the
American Association of Suicidology, has not been carried out, due
to non-comparability of data across centres. The consensus from
evaluation studies in the United States suggests that suicide hotlines
are minimally effective in reducing suicidal behaviour and community
suicide rates. One descriptive survey<31> found that crisis centres
do attract high-risk populations; centre clients were more likely to
commit suicide than were members of the general population, and
individuals who committed suicide were more likely to have been
clients than were members of the general population. In another
survey,<32> a slight reduction in risk in young white women, who
were the most frequent users of such services, was found. Preliminary
data from a descriptive evaluation survey of two suicide prevention
centres in Quebec<33> showed that a significant number of callers
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feel less depressed at the end of a call, and that there was a reduction
in suicidal urgency in a large number of callers. More work needs to be
done in standardizing techniques used at different Canadian centres to
achieve any meaningful evaluation of their reduction of suicide risk.
Medical treatment for the prevention of suicide involves mainly
the treatment of depression and management of individuals who have
attempted suicide previously. One early cohort study of hospitalized
patients<34> admitted for self-inflicted injuries reported fewer
subsequent suicide attempts in those who received psychiatric
counselling, compared with controls who were discharged before
seeing a psychiatrist. Another early survey of medical interventions<35> found that the risk of suicide among people with affective
disorder was decreased when optimal pharmacotherapy was combined
with routine psychiatric consultation. A more recent metaanalysis<36> which combined data from 17 double-blind clinical trials
in patients with depressive disorder, showed that significantly fewer
patients treated with fluoxetine suffered an increase in suicidal
thoughts and actions, when compared to patients treated with placebo
or a tricyclic antidepressant. Another descriptive survey of the use of
antidepressants in the provocation or the prevention of suicide<37>
concluded that antidepressants, with serotonin reuptake inhibitors, had
a clear and consistent positive effect in reducing suicidal behaviour
during treatment in depressed patients.
A review<38> of five British psychosocial intervention studies
shows no statistically significant reduction in the risk of suicide, or
episodes of deliberate self-harm in the active treatment groups. A
study of parasuicides,<39> randomized to hospital admission or to
discharge home, found no significant differences in psychological tests
or further suicide attempts between the two groups at one week
follow-up, but long term results were not evaluated. A more recent
Canadian study,<40> which randomized suicide attempters to
intensive follow-up or usual care, failed to reach its goal of halving
the risk of repeat attempts in the intensive intervention group in the
two years following the suicide attempt. Although not statistically
significant, a 2% decrease of risk of a repeat suicide attempt was found
in the intervention group. Of studies to date, none has shown a
statistically significant benefit of psychosocial intervention on reducing
suicide repetition rates. However, one limitation of these studies is
that all except the Canadian study lacked sufficient power to assess
whether an intervention reduced the risk of suicide repetition. That
is, sample size was not adequate to detect clinically significant effects
between groups. Also the results may not be generalizable to all
persons attempting or completing suicide because of potential
differences between persons attempting and persons completing
suicide. Further evaluation of psychosocial interventions is required to
assess their effectiveness.
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Involuntary hospitalization may benefit persons with suspected
suicidal intentions, and may be required for medical or legal reasons.
However no data are available to assess the effectiveness of this
intervention in reducing the risk of suicide.<41>

Recommendations of Others
In 1989, the U.S. Preventive Services Task Force recommended
against routine screening for suicidal intent.<42> However, they also
felt that clinicians should be alert to signs of suicidal ideation in
persons with established risk factors; persons suspected of suicidal
intent should be questioned regarding the extent of preparatory
actions and referred for further evaluation if evidence of suicidal
behaviour was detected.

Conclusions and Recommendations
There is poor evidence (based on expert opinion alone) to
include or exclude routine evaluation of suicide risk in the periodic
health examination (C Recommendation). Physicians should remain
alert to the possibility of suicide in high-risk patients. They should
routinely evaluate the risk of suicide, particularly if there is evidence of
psychiatric disorder, especially psychosis, depression or substance
abuse, or if the patient lives alone, recently attempted suicide, or a
family member has committed suicide. Special attention should be paid
to young Native and Aboriginal males. Physicians should be particularly
alert when patients carry several known risk factors for suicide.
Physician education in the prevention of suicide, and the
detection and management of depressed patients are promising
approaches to the reduction of suicide risk. There is fair evidence
to support physician education programs on suicide prevention
(B Recommendation). There is insufficient evidence to evaluate
school-based or community-based programs or interventions for
those who have previously attempted suicide (C Recommendation).
However, there is fair evidence to use medical therapy in the
treatment of suicidal ideation (B Recommendation) and, where
appropriate, for diagnosed depression (A Recommendation).

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.
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Evaluating the accuracy of family physicians in identifying
psychiatric disorder and in determining suicide risk.

2.

Obtaining better information on the factors that predict suicide
among persons in high-risk groups, such as those who have a
psychiatric disorder or have attempted suicide, particularly
Northern Native and Aboriginal youth, or among those who
abuse alcohol and other drugs.

3.

Developing, monitoring and participation in education programs
designed to increase physicians’ effectiveness in identifying
psychiatric disorder and people at high risk of suicide.

4.

Evaluating the effectiveness of suicide prevention programs that
combine identification of high-risk patients and subsequent
intervention, with long-term follow-up.

5.

Greater collaboration between physicians and school
personnel in developing curriculum-based programs aimed
at intervention/postvention or prevention, and the research
of the reduction of adolescent suicide risk.

Evidence
The literature was identified with a MEDLINE search from
January 1967 to November 1993 using the following key words:
suicide, attempted suicide, parasuicide, epidemiology, at-risk
populations, prevention, intervention, postvention.
Review of this topic was initiated in November 1993 and
updates a report published in 1990.<1,2> Recommendations were
finalized by the Task Force in March 1994.
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Prevention of Suicide
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Routine evaluation of
suicide risk if there is
evidence of
membership in one or
more high-risk
groups.*

Effectiveness of
routine evaluation of
suicide risk by primary
caregivers has not
been evaluated.

Expert
opinion<20,24,25>
(III)

Poor evidence to
support either
inclusion or exclusion
from periodic health
examination:
evaluation
recommended for
people at high risk*
because of burden of
suffering (C)

Physician education in
recognition and
treatment of those at
risk for suicide

Some evidence of
increased knowledge
and reduced suicide
rate.

Pre-post comparison
studies<26,27> (II-3)

Fair evidence for
benefit of physician
education programs
on suicide prevention,
and fair evidence for
reduction of suicide
rate in selected
groups (B)

Curriculum or schoolbased intervention/
prevention and
postvention programs

Few comparable
programs or outcome
measures; intervention
described as
ineffective, inefficient
and potentially
deleterious.

Matched cohort
study<29> (II-2);
descriptive
survey<28> (III)

Insufficient evidence
to recommend referral
to this intervention (C)

Community-based
suicide prevention
programs, crisis
centres and general
help telephone lines

Few comparable
programs or outcome
measures.

Descriptive
surveys<31-33> (III)

Insufficient evidence
for or against referral
to this service (C)

Medical treatment for
reduction of
1) suicidal ideation
2) depression

Some evidence of
reduced suicide risk,
for those treated for
suicidal ideation

Cohort study<34>
(II-2); descriptive
survey<35> (III)

Good evidence of
reduced suicide risk
for those treated for
depression.

Meta-analysis of
17 randomized clinical
trials<36> (I);
descriptive
survey<37> (III)

Fair evidence to use in
the treatment of
suicidal ideation, (B)
and good evidence to
use, where
appropriate, for
diagnosed
depression (A)

*

High-risk groups include: those with a history of psychiatric illness, depression, drug &
alcohol abuse especially those living in isolation, those with chronic terminal illness, Native &
Aboriginal people especially young males, those with a family history of suicide, first
generation immigrant women
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Prevention of Suicide (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Hospital admission or
discharge home

No evidence of
reduced risk between
groups.

Randomized controlled
trial<39> (I)

Intensive psychosocial follow-up using
the Suicidal Risk Scale
as an indicator of
suicidal risk

No statistically
significant evidence of
reduced risk.

Randomized controlled
trial<40> (I)

Insufficient evidence
for or against referral
to these interventions
for those previously
attempting
suicide (C)

For those previously
attempting suicide:
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Children of Alcoholics
1

Prepared by Jane E. McNamee MA, and David R. Offord MD,
FRCPC 2

The topic, children of alcoholics (COA), has not been
previously addressed by the Canadian Task Force on the Periodic
Health Examination. However, related topics, such as fetal
alcohol syndrome and problem drinking, have been covered
elsewhere in this book. The focus of this report is children aged
0 to 18 years, who live with an alcoholic, or alcohol-abusing
parent. Clinical and research evidence worldwide clearly shows
that COA are an at-risk population for diminished intellectual
capacity and development, increased emotional problems, and a
wide range of psychological and behavioral disorders. As well as
being at risk, these children are also likely to experience longterm adverse consequences. Increased risk status comes from
three sources: 1) genetic influences; 2) teratogenic factors during
pregnancy; 3) environmental conditions related to the upbringing
of the child by addicted parents. Several screening tests have
been derived to identify children of alcoholics of which the
Children of Alcoholics Screening Test (CAST) is the most
frequently used child self-completed questionnaire. Services to
COA are nearly non-existent, being limited to referral of children
to individual or group therapy in Al-Atot or Al-Ateen. Although
physicians have a low recognition rate of alcohol abuse in parents
of hospitalized children, there is no evidence to show that routine
screening of non-complainant offspring of alcoholic parents
would improve the detection rate of various morbidities, or
management of these children. However, physicians should be
sensitive to the possibility of alcohol-related stressors in offspring
of alcoholic, or alcohol-abusing parents, particularly in high-risk
groups, such as children hospitalized for injury. Additionally,
physicians are encouraged to offer support to COA and to assist
COA to recognise that they have a right to seek assistance (C
Recommendation). A separate chapter has also been prepared
dealing with problem drinking (Chapter 42).

Burden of Suffering
Although no large epidemiological studies have been conducted
to identify the prevalence of children of alcoholics in Canada, there are
indications that this is a sizable group. Russell and coworkers<1>
1

Research Associate, Department of Psychiatry, Chedoke McMaster Hospitals and
Centre for Studies of Children at Risk, Chedoke McMaster Hospitals & McMaster
University, Hamilton, Ontario
2
Professor of Psychiatry, McMaster University, Hamilton, Ontario
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extrapolating data from the U.S. 1979 Drinking Practice Study<2>
estimated that l out of 8 children in the United States lives in an
alcoholic home. Using this ratio with 1991 Canadian population
statistics<3> for children aged 0-19 years, it can be estimated that
close to one million (approximately 945,150) children lived in an
alcoholic home in Canada in 1991. This figure represents
approximately 12% of children in any age group. Epidemiological
evidence from other countries shows similar prevalence rates.<4>
Definitions of parental alcoholism have differed between studies
and over time. Definitions ranged from self-reported family histories of
heavy drinking or alcohol-dependency in the natural parent or
grandparent in earlier studies<4,5> to parents who were described as
“problem drinkers”<6,7> or “recovering alcoholics”<8,9> or
“recovering-diagnosed-alcoholics”,<10,11> or those who met the
criteria systematically defining alcohol abuse or dependence in later
studies. The strategy most commonly used to determine parental
alcohol status was the DSM-III alcohol abuse or dependence
criteria.<12,13,14> Questionnaires such as the Michigan Alcohol
Screening Test,<15,16,17> or the four-question CAGE
query<18,19,20> were also used to assess parental lifetime occurrence
of impairments secondary to alcohol use, and alcohol dependence
symptoms.
Systematic investigations of the transmission of alcoholism in
family,<21> twin,<22> adoption<23> and half-sibling<24> studies have
concluded that, compared with the general population, alcoholism in a
biological parent is a consistent predictor of alcoholism in the
offspring. A meta-analysis of the relationship between the sex-ofparent and sex-of-offspring on the transmission of alcoholism, indicates
that across family studies, paternal alcoholism is associated with
increased rates of alcoholism in both sons and daughters, whereas
maternal alcoholism is solely associated with increased rates of
alcoholism among daughters.<25> Biological sons and daughters of
alcoholics are four times more likely than children of nonalcoholics to
become alcoholics, and daughters of alcoholics are more likely to
marry alcoholic men.<26>
The fetal effects of alcohol during pregnancy are well
documented, particularly at the severe end of the syndrome in terms
of the cluster of signs and symptoms known as the Fetal Alcohol
Syndrome (FAS). There is also evidence that alcohol can result in more
subtle changes such as mild forms of developmental delay and mental
retardation.<27> More information on FAS is provided in Chapter 5.
In general, both cross-sectional and prospective longitudinal
studies point toward a complex interaction between parental
alcoholism and familial environment in increasing the vulnerability for
psychopathology in the offspring. The home environments of COA
with one alcoholic parent show there is diminished global functioning
when compared with homes of children with neither parent
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alcoholic.<6> A comparison of the home environments of COA with
one or more DSM-III diagnoses and those without psychiatric
diagnoses shows that the homes of the “disturbed children” are
characterised by greater exposure to the effects of parental drinking,
more parent-child conflict and less parent-child interaction than the
homes of the children who received no diagnoses.<6> The childrearing practices of alcoholic fathers, compared to those of nonalcoholic fathers, are more likely to be rejecting, harsh and
neglecting.<7> Living in a family with one active alcoholic parent seems
to increase the risk of children being abused or neglected.<28> COA
report a greater frequency of family violence than children from
control families.<29> In a large U.S. survey,<12> children of mothers
categorized as problem drinkers had a 2.1-fold relative risk (95%
confidence interval (CI): 1.3-3.5) of serious injury (injuries resulting in
hospitalization, surgical treatment, missed school, one-half day or
more in bed) when compared with children of mothers who were
non-drinkers. Children of two parents who were problem drinkers
compared with children of nondrinkers had a 2.7-fold relative risk of
serious injury (95% CI: 0.8-8.6).

Growing up in an
alcoholic family
increases the child’s
risk of emotional
disorders, health
problems, sexual and
physical abuse, and
neglect

Growing up in a household with alcoholic parents is more likely
to produce lower self-esteem, greater dysphoria and more anxiety in
adulthood.<30> Rates of emotional problems, especially anxiety,
depression and nightmares are doubled in children of relapsed
alcoholics as compared to children of non-alcoholics or to children of
recovered alcoholics.<5> COA are more likely to describe their
childhood as unhappy,<8> and to have a greater level of depressive
affect, when compared to the general population.<31>
Parental alcoholism, in addition to creating an adverse family
environment, increases the risk for maladjustments as measured by
scores on the Child Behaviour Checklist (CBCL).<13> Children of
alcoholic parents scored significantly higher on the total behaviour
problem scale, as well as on both the internalizing and externalizing
scales of the CBCL. They also scored significantly higher on the
somatic complaints scale. In a comparison of COA and children of
non-alcoholics,<16> the former reported more alcohol and drug
problems, stronger expectancies for positive reinforcement from
alcohol, higher levels of behavioral undercontrol, more neuroticism
and more psychiatric distress. They also showed lower academic
achievement and lower verbal ability than controls. Greater risk for
overt child psychopathology was observed when both parental
disorder and adverse family environment were present.
Preliminary studies have found significantly lower IQ scores in
COA, when compared to children of non-alcoholic parents.<32> One
longitudinal study on the island of Kauai, Hawaii,<33> followed
49 children of alcoholic parents. The children were reared in chronic
poverty from birth to 18 years. Fifty-nine percent of the offspring of
alcoholics appeared to cope well and had not developed serious
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problems by the age of 18 years. However 41% of the children had
coping problems, and scored significantly lower on verbal abilities as
well as on reading and writing than the rest of the group.
A more recent study found no difference in cognitive functioning
between children from alcoholic and non-alcoholic families.<34>
Another study comparing children of male alcoholics with control
children found that the former group was not compromised
academically, and did not show more conduct problems. However, in
this study daughters of alcoholics (but not the sons) showed more
variability than controls in school attendance.<35>
Most research indicates a relationship between parental
alcoholism and conduct problems in their children.<36> This appears
to hold for both diagnosed conduct disorder as well as for specific
conduct problems such as lying, stealing, fighting and truancy.<32>
One recent prospective longitudinal study collected data from a
consecutive sample of women from the general population visiting two
mental health clinics in Sweden during the course of one year.<37> Of
497 liveborn children, 54 were born into families with an alcoholic
parent. The study examined health, growth, mental development and
psychopathology of children from before birth until school age. The
childrens’ physical health was tracked, and they were evaluated using
the Griffiths Development Scales. By age 4 years, the children of
alcoholic parents had a higher risk of pre- and post-natal death, poorer
mental development and more symptoms of an overt psychiatric
nature (DSM-III) than other children. However, delays in physical
development observed during the infant years disappeared by age 4.
Not all children of alcoholics are equally vulnerable. Despite the
risk to COA, at least 60% of COA do not themselves become
alcoholic or psychiatrically ill. While it is true that this implies that not
all COA are equally vulnerable, it may simply be that the unaffected
subgroup has not inherited the genes conferring susceptibility from
their parents. Present methods do not permit a distinction between
biological and psychosocial vulnerabilities. One recent study<14>
found that when factors such as low socioeconomic status and familial
co-morbidity were controlled for, children from high-risk families with
a multi-generational history of alcoholism or alcohol abuse, had similar
rates of childhood disorders, when contrasted with low-risk children
from community control families. However this study considered only
childhood psychiatric disorders, and provided no information about
the future risk of adult psychiatric disorders in these children. A
longitudinal study<33> compared the characteristics of resilient
children of alcoholics (59% of the sample) with the offspring who
developed adjustment problems. Resilient children were found to have
a responsible attitude, positive self-concept, adequate communication
skills, at least average IQ, and more internalized locus of control.
Another study examined the protective effects of positive family
functioning in young adult children of alcoholic parents.<38> It found
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that a biological vulnerability, that is, being the offspring of an alcoholdependent parent was not sufficient or necessary for children of
alcoholics to develop alcohol dependency as young adults, although
there was an increased risk. There appeared to be strong protective
effects of positive family relationships on the potential negative effects
of a family history of alcoholism.

Maneuver
Research on COA is of variable quality, but has mainly been
criticized for missing pertinent information. Clear, consistent
definitions of criteria to evaluate parental alcohol use are lacking and
thus the strategies used to determine parental alcohol status varies
among studies and are not necessarily comparable. Length of exposure
of the child to the alcoholic parent and the differential impact of an
alcoholic parent at various stages of the child’s development are
generally not considered. The role of gender needs further research;
paternal alcoholism is associated with increased rates of alcoholism in
both sons and daughters of alcoholics.<25> Often, confounding effects
of factors other than parental alcoholism, such as parental divorce and
subsequent family breakup, are not taken into account. Further, the
focus of intervention programs has not been clearly defined and
includes at least two conceptual approaches: 1) preventing COA from
developing into alcoholics; and 2) prevention of the development of
psychosocial problems in such children. Due to lack of comparability of
programs, populations and outcome measures as well as the lack of
control for confounding, in most cases there is insufficient evidence
upon which to evaluate interventions for COAs.

Screening Tests
Although the family history method appears to be the most
commonly used strategy for identifying COA, a number of instruments
have been developed to assist in efficiently screening large numbers of
subjects for a history of alcoholism in parents and other relatives.
Some of these instruments represent adaptations of instruments
originally developed for direct screening of alcoholism (eg. the MAST;
see Chapter 42 on Problem Drinking) and are directed at adults. One
test, the Children of Alcoholics Screening Test (CAST)<18> is directed
at the impact of a parent’s drinking on the child. The CAST is a
30-item inventory devised to identify children and adolescents who are
living with at least one alcoholic parent. It measures children’s feelings,
attitudes, perceptions and experiences related to their parents’
drinking behaviour. Positive responses to 6 or more of the questions
have been found to significantly discriminate COA from a control
group of children. It reliably identified 100% of the children of both
clinically diagnosed and self-reported alcoholics.<18> However 23% of
the children with no known history of parental alcoholism also scored
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above the cut-point. The drinking behaviour of the parents of children
in the control group was not assessed, so there was no way to
determine the true rate of alcoholism in parents of the control group.
The reliability and validity of the CAST has been studied in
adolescent,<19> adult<20> and psychiatric populations.<17> It has
been found to discriminate between the offspring of alcoholic parents
and the offspring of non-alcoholic parents. High CAST scores have
been found to be significantly related to low family cohesion, and high
family conflict, and low overall family support.<39> Children 8 years or
younger need to have each CAST item read and interpreted. Children
9 years and older can usually complete the test with little difficulty.
Results from a study using the CAST with adolescent offspring
of diagnosed alcoholic fathers,<19> show that CAST scores correlated
positively with the Life Situations Check suggesting that the CAST is
related to the occurrence of alcohol-related stressors within the
family. Adult subjects who reported that one or more of their parents
received treatment for alcoholism scored significantly higher on the
CAST as compared to other subjects.<20> It has been suggested that
a short form of the CAST (see Table 1) might be more appropriate as
a screening instrument for clinical purposes.<17> Although the CAST
appears to be a promising screening instrument, there is a need for
more psychometric research and evaluation on both the full and the
shortened CAST, especially since one study found that childrens’
reports of parental drinking had little validity.<40>
The Children of Alcoholics Life-Events Schedule (COALES)<41>
is another self-completed test directed at children. It is a stress scale
for COA designed to determine the amount of parental drinkingrelated-stress which a child experiences. The rationale is that stress
may be a factor that discriminates children who are most at risk from
those who are resilient. A study<41> using this test showed that COA
reported higher levels of negative events, and lower levels of positive
events than did their peers from non-alcoholic homes. Scores on the
positive and negative event subscales were significantly correlated with
the children’s scores on measures of anxiety and depression.
In contrast to using a multi-item self-report questionnaire for
diagnosing a family history of alcoholism, several investigators have
justified the use of single item measures to validly determine if an
individual is a COA. Two such items are “Do you consider that either
of your parents ever had a drinking problem?”<42>, or “Do you
consider that either of your parents may have, or may have had, an
alcohol abuse problem?”.<43> Although for research purposes such a
subjective assessment is clearly inadequate, combined with a family
history, these two assessment items provide a brief and cost-effective
screening method for the general practitioner in an office setting.
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Effectiveness of Prevention and Treatment
Physicians are in a
unique position to
identify and respond
to substance abuse in
the families of their
patients

Physicians are in a unique position to identify and respond to
substance abuse in their patients’ families, but have been found to be
slow to identify and respond to this problem. In a study of the
detection of alcoholism in families of hospitalized children, physicians
were found to have a low recognition rate of substance abuse in their
patients’ families.<44> It was suggested that alcohol problems are
likely to go unnoticed in the absence of a conscious screening effort. In
another study,<15> only 34% of physicians reported taking a family
substance abuse history on their pediatric patients, compared with
62% who reported taking personal alcohol/drug use history from their
adolescent patients. Physicians also reported little or no responsibility
for substance abuse referrals of their patients’ family members.
However, when the identified patient was an adolescent, the number
of referrals increased.
Physicians who treat both parents and children need to be aware
of the potential role played by parental drinking. Data from a U.S.
study of parental alcohol use, problem drinking and childrens’
injuries,<12> suggest that the primary prevention of children’s injuries
might be enhanced if physicians included questions about parental
alcohol use in the social history. It found that children of women who
are problem drinkers have an elevated injury risk, and children with
two parents who are problem drinkers are at even higher risk for
injury. The association between parental drinking and child injuries
might be used as motivation for behavioral change, as parents may
respond more readily to a message concerning the effects of their
behaviour on their children’s health than to messages about the impact
on their own health.<12>
With increased awareness of parental drinking problems,
physicians need not make a diagnosis of alcoholism, but may
recommend further exploration, leading to an expression of concern
for parent and children, and promoting appropriate care for the
alcoholic parent. (See Chapter 42 on Problem Drinking).

Intervention Programs

Consistent contact
with the child by the
health care provider
may be the only
continuous
relationship the child
has
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Until recently most alcohol intervention programs were aimed
at the alcoholic parent. Programs that exist for children are mainly for
children of parents who are hospitalized for alcoholism.
Interventions<45> for COA of Alcoholics are directed toward four
main goals:
1.

Establishing and maintaining a primary relationship with an adult;
consistent contact with the child by the health care provider may
be the only continuous relationship the child has;

2.

Learning about alcoholism as a disease, and acknowledging that a
parent is an alcoholic;

3.

Learning about safety – knowing when and how to get help; and

4.

Referral to a support group.

A brief review of the background literature on services available
for the COA indicates that treatment is limited,<10> and that different
types of agencies vary in the extent of family services provided. One
U.S. study<46> found that despite the fact that a large number of
COA have been identified, only 5% of children of alcoholics received
the treatment they needed. A more recent study,<11> assessing the
use of family services in 70 inpatient and 51 outpatient alcoholism
treatment programs run by the Department of Veteran Affairs, found
services for COA were nearly non-existent, being limited to the
referral of teenage children to Al-Ateen. Nearly 90% of the programs
did not offer services directed to the needs of the patients’ family
members, or to their children. Services investigated were individual
therapy, group therapy or education groups.
Al-Ateen and Al-Atot (both offshoots of the Alcoholics
Anonymous program) are anonymous support groups available to any
adolescent or child who has an alcoholic parent. Groups exist in major
towns across Canada. It is thought that identification and sharing
experiences with other children who have similar problems may give a
child a better understanding of their parent’s problems and their own
self-image. The success of these groups has not been well researched,
due in part to the constraints of maintaining anonymity of the
members. In an early non-replicated preliminary study of COA, those
who attended Al-Ateen groups reported higher self-esteem and better
school grades than those COA who did not attend meetings, but no
behavioral changes were found.<9>
Although there is agreement that early intervention is needed to
interrupt the development of problems, few school programs exist,
and those that do have no comparable populations, programs, or
outcome measures. A survey of school nurses reported that they have
difficulty identifying COA, and lack the necessary knowledge and skills
to intervene.<45> The efficacy of prevention programs for COA
depends not only on the effectiveness of the intervention, but also on
whether the target population is being reached. One study<47> has
evaluated the effectiveness of a recruitment procedure to target COA
in the general population. It used reports from all children in Grades
4 through 6 to determine the risk status of those responding to the
recruitment process. Results showed that the level of concern about
parental drinking was higher for children who showed interest in the
program, than for those who showed no interest. Although the study
showed that recruitment procedures attracted children at risk, this
study was limited because childrens’ reports<40> of parental drinking
have been found to have little validity. Another study<48> attempted
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to evaluate the efficacy of a self-selection recruitment process,
designed to attract fourth to sixth grade children into a school-based
prevention program for COA. The recruitment process was not
effective in recruiting children of alcohol abusing parents. A different
study provided a possible reason for this.<49> It showed that any
labelling of the children as COA may have detrimental consequences
due to the negative stereotyping from peers that accompanies the
label.
In summary, little work has been done to develop or evaluate
treatment and prevention programs for COA in the general
population, so the true efficacy of treatment has not yet been
determined. At present available data are insufficient for drawing
strong conclusions concerning the effectiveness of any of the
treatment programs for COA.

Recommendations of Others
The U.S. Preventive Services Task Force<50>, the Institute of
Medicine in the U.S., and the Alcohol Risk Assessment Intervention
Project of the College of Family Physicians of Canada have
recommended that all patients age 12 years or older be screened to
assess their level of risk drinking. Thus the screening is directed at
alcohol consumption and does not focus on COA or their emotional
and behavioral problems. Additionally, the College of Family Physicians
of Canada<51> suggests that physicians recognise that COA may feel
isolated, depressed, inadequate, have deep-seated guilt feelings, and
may tend to see their problems as minor when compared to their
family’s problems. The family physician is encouraged to offer help
regularly and to assist COA to recognise that they have a right to seek
assistance.<51>

Conclusions and Recommendations
There is poor evidence (based on expert opinion alone) to
support the inclusion or exclusion of routine evaluation of
asymptomatic offspring of alcoholic parents from the periodic health
examination (C Recommendation). Physicians should be sensitive to
the possibility of alcohol-related stressors in offspring of alcoholic, or
alcohol-abusing parents, and in some high-risk groups, particularly
children hospitalized for injury. Primary health care providers are in an
excellent position to effect the primary prevention of some childrens’
injuries by identifying, evaluating and assisting families in recovery from
the effects of family alcoholism.
While there is fair evidence that the CAST can identify children
at risk (B Recommendation) other screening questionnaires have not
been evaluated (C Recommendation) and there is insufficient evidence
of treatment efficacy to evaluate screening for management purposes
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(C Recommendation). School and community-based programs have
not been adequately evaluated (C Recommendations).

Unanswered Questions (Research Agenda)
While many basic research questions require further study and
resolution before clinical questions can be addressed, the following
questions have been raised:
1.

Evaluating the accuracy of family physicians in identifying the
prevalence of alcohol (and other drug) abuse and dependence in
patients whether they be parents or children.

2.

Further longitudinal studies aimed at identifying biological
vulnerability and psychological risk factors in COA.

3.

Evaluation of the methods of recruitment of populations to
treatment, intervention and prevention programs.

4.

Studies of the ethical issues involved in the potential harmful
effects of labelling children as COA.

5.

Rigorous evaluations of prevention, early intervention and
treatment programs for COA.

6.

Study of the protective factors which permit COA, despite
known risk factors, to grow up and become successfully
functioning adults.

7.

Study of effects of societal change in family life of COA,
especially the effects of single-parent families and sex roles on
family alcohol problems.

Evidence
The literature was identified with a MEDLINE search from
1988 to October 1993, using the following key words: children of
alcoholics. Review of this topic was initiated in October 1993 and
recommendations were finalized by the Task Force in April 1994.
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Table 1:

Children of Alcoholics Screening Test

Please check the answers below that best describe your feelings, behavior, and
experiences related to a parent’s alcohol use. Take your time and be as accurate as
possible. Answer all 10 questions by checking either “yes” or “no”.
YES

NO
(1)

Have you ever thought that one of
your parents had a drinking problem?

(2)

Have you every lost sleep because of
a parent’s drinking?

(3)

Did you ever encourage one of your
parents to quit drinking?

(4)

Did you ever feel alone, scared,
nervous, angry or frustrated because
a parent was not able to stop
drinking?

(5)

Did you ever argue or fight with a
parent when he or she was drinking?

(6)

Did you ever threaten to run away
from home because of a parent’s
drinking?

(7)

Has a parent ever yelled at or hit you
or other family members when
drinking?

(8)

Have you ever heard your parents
fight when one of them was drunk?

(9)

Did you ever protect another family
member from a parent who was
drinking?

(10) Did you ever feel like hiding or
emptying a parent’s bottle of liquor?
From Jones, J.W.: “Children of Alcoholics Screening Test”, Chicago, Ill, Camelot
Unlimited, 1983.
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Children of Alcoholics
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Routine evaluation for
evidence that one or
more family members
is alcoholic or abusing
alcohol

Routine identification
of risk by primary
caregivers is not
effective.

Descriptive
survey<15,44> (III)

Insufficient evidence
to support either
inclusion or exclusion
from periodic health
examination: decision
to examine should be
made on other
grounds. Evaluation
and support
recommended to
children thought to be
at high risk because of
burden of suffering (C)

1) The Children of
Alcoholics Screening
Test (CAST)

1) Effective in
discriminating
between children of
alcoholic and nonalcoholic parents.

1) Cohort studies
<17-19,35,39> (II-2)

1) Fair evidence for
detection of risk (B)

2) Two screening
questions

2) Has not been
evaluated

2) Expert
opinion<42,43> (III)

2) Insufficient
evidence to include or
exclude (C)

Screening procedure
for management
purposes

Insufficient data to
evaluate treatment and
prevention programs.

Community based
groups such as
Al-Ateen, Al-Atot

Increased self-esteem
and mood states, but
behaviour not affected.

Cohort study<9> (II-2)

Insufficient evidence
to include or exclude
referral to these
programs (C)

Curriculum-based or
school-based
intervention programs

Few comparable
populations, programs
or outcome measures
adequately evaluated.

Cohort surveys
<47-49> (II-2)

Insufficient evidence
to include or exclude
referral to these
treatment
programs (C)

Screening procedures
for detection of risk:

Insufficient evidence
of treatment efficacy
to include or exclude
screening and
subsequent
intervention as a
whole package for
PHE (C)
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Early Detection and Counselling of
Problem Drinking
1

Prepared by Jean L. Haggerty, MSc

In 1989 the Canadian Task Force on the Periodic Health
Examination concluded that there was fair evidence that routine
case-finding for problem drinking, and that brief counselling
intervention in patients identified thereby was effective in
reducing alcohol consumption and related consequences.<1,2>
The studies which yielded this evidence<3,4> have since been
confirmed by seven new randomized controlled trials<5-11> in
study populations that included both men and women aged
18-60 years. Standardized interviewing strategies and
questionnaires are more sensitive than clinical judgement and can
be used routinely with all adults to raise the index of clinical
suspicion of problem drinking. When problem drinkers are
identified, either simple advice or brief counselling is effective in
reducing alcohol consumption and diminishing the negative
consequences of drinking. The intervention of simple advice or
brief counselling is appropriate for the patient with mild to
moderate as opposed to severe alcohol dependency. Problem
drinking or mild to moderate, rather than severe dependency is
the focus of this report. There are separate chapters on Primary
Prevention of Fetal Alcohol Syndrome (alcohol consumption
among pregnant women – Chapter 5) and Children of Alcoholics
(Chapter 41).

Burden of Suffering
Per capita consumption of alcohol in Canada has been steadily
decreasing since 1981, and the decrease has been paralleled by a
concomitant decrease in rates of mortality from alcoholic liver
cirrhosis<12> and other possibly alcohol-related mortality such as
suicide, upper gastrointestinal and respiratory cancers, duodenal and
stomach ulcers, pneumonia, and accidents. Negative alcohol-related
consequences have a dose-response relationship with individual
alcohol consumption, and the risk of negative consequences increases
dramatically after a threshold of regular consumption of 2-3 drinks/day
in males and 1-2 drinks/day in females.
The nomenclature for alcohol-related problems can be
confusing. In the literature, the terms alcoholism, alcohol abuse, and
severe alcohol dependency are clinical diagnoses by DSM-IIIR criteria
1
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and correspond to an ICD-10 classification . Alcohol consumption
patterns (either excessive regular consumption or binge drinking) that
put patients at high risk of physical, psychological or social
consequences, are termed problem, hazardous, harmful, heavy, or
excessive drinking, or mild to moderate alcohol dependency; no
internationally-recognized criteria have been developed to classify
problem drinking.
Severe alcohol dependency is present in 5-10% of the
population, and problem drinking in 15-25%. In medical settings the
rate of alcohol-related problems is even higher; routine screening with
the instruments reviewed in this report have yielded prevalence rates
of severe to mild dependency averaging 25% and as high as 36%.<13>
Studies have repeatedly demonstrated that physicians fail to detect the
majority of alcohol-related problems in their patients.

In medical settings,
the prevalence of
problem drinking is
estimated to be
between 15 and 35%

Maneuver
Case-finding
The traditional medical history-taking questions about average
quantity and frequency of alcohol consumption underestimate problem
drinking in patients, and the yield is highly dependent on the individual
physician, patient, and clinical setting. For this reason, the use of
standardized questionnaires or objective measures is generally favored.
An exception may occur in patient populations where the prevalence
of problem drinking is low, as shown in a screening study of pre-natal
patients showing that quantity-frequency questions detected more
problem drinkers than either the CAGE or the MAST questionnaires
(see below).<14> Another suggested strategy to detect the problem
drinker by history-taking is to use the two questions “Have you ever
had a drinking problem?” and “Have you had a drink in the last
24 hours?”. Positive responses to both yielded no false positives
compared to the MAST when used to screen general medicine
patients.<13>
The two most extensively validated and commonly used
standardized questionnaires are the Michigan Alcoholism Screening
Test (MAST) and the four-question CAGE query. The MAST is a
25-item questionnaire that takes 20 minutes to administer; borderline
alcoholism is identified by positive responses to at least four of the
alcohol-related problem behaviors. Shorter versions of the MAST are
generally used, and the instrument has shown sensitivities of 59-100%
and specificities of 54-95%.
The CAGE is a mnemonic for the following questions: 1) ever
felt the need to cut down on drinking? 2) ever felt annoyed by
2

Standardized
questionnaires are
currently the most
practical, accurate
and reliable
instruments for
screening

International Classification of Diseases
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criticism of drinking? 3) ever had guilty feelings about drinking?
4) ever take a morning eye-opener drink? It can be easily
incorporated into history-taking, and the presence of at least two
positive responses in general medicine clinics has been shown to
detect alcoholism with sensitivities ranging from 75%-89% and
specificities from 68%-96%. Sensitivity and specificity are lower in
populations where the prevalence of problem drinking is low,<14> or
where problem drinking rather than severe alcohol dependency is
the target.
Despite extensive validation, both the CAGE and the MAST have
the limitations of being designed to detect severe alcohol dependency
as opposed to problem drinking, and the questions are phrased in
terms of lifetime occurrence, making it difficult to distinguish between
current and previous problems. Neither instrument addresses “binge”
drinking behavior, which has been found to be a more sensitive
indicator of problem drinking in certain sub-groups such as women
and inner-city populations.<15>
A promising screening questionnaire has recently been
developed to address these issues. The Alcohol Use Disorders
Identification Test (AUDIT, Table 1) is a 10-item questionnaire
developed as part of a six-country World Health Organization (WHO)
Collaborative Project on Identification and Management of AlcoholRelated Problems.<16> It is designed specifically to detect problem
drinkers rather than alcoholics by placing emphasis on heavy drinking
and frequency of intoxication rather than signs of dependency. The
questions refer to lifetime alcohol experiences as well as those in the
past year, thus distinguishing between current and previous problems.
Its development in a broad range of cultures is thought to enhance
cross-cultural validity, although further research is required to confirm
this. In the WHO collaborative project, the sensitivity and specificity
across the different countries were fairly consistent, averaging 80% and
98% respectively with a cut-off point of 10/40. It is currently being
tested in various countries and sub-populations.
The reference criterion for problem drinking in the AUDIT is
based on the expert judgement of the WHO Collaborative Project
investigators, and this can reflect only the current knowledge and
expert opinion since there are no internationally-recognized criteria to
define hazardous drinking. Nonetheless, it appears to address
criticisms of the CAGE and MAST effectively, and can be incorporated
relatively easily into clinical practice. The yield of standardized
instruments in clinical practice is still dependent on a neutral and
sensitive approach by the clinician.
No biomarkers with adequate sensitivity or specificity for
routine screening have yet emerged. Gamma-glutamyl transferase
(GGT) continues to be used by researchers to identify excessive
drinkers and to monitor the response to interventions; this, despite its
poor sensitivity (40-52%) and specificity (78-89%). In a community
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sample of men one study found that the GGT was similar to the MAST
for detecting problem drinkers, but the sensitivity of 50% is still
inadequate for routine screening.<17> While not justified for
detection, follow-up measures of GGT may be useful in patients
attempting to reduce alcohol consumption. Researchers have also
focused on the use of a combination of laboratory and clinical
measurements to improve both sensitivity and specificity, but no
consensus has emerged on what specific set of measures to use.

Counselling
The common elements in all eight studies of effective early
interventions were: feedback to the patient about the results of the
screening test, clarification of the association between excessive
alcohol consumption and negative consequences, and advice to reduce
alcohol consumption. This constitutes the maneuver of simple advice
and should take about five minutes in the clinical encounter. Some of
the interventions were more intensive and included problem
clarification, goal setting, or discussion and/or guidance on how to
reduce consumption; this maneuver is brief counselling and would a
minimum of 15 minutes. Other components of successful interventions
whose relative merit has not been investigated separately are: self-help
pamphlets,<4-8> regular follow-up visits,<3,5,6,8,9> and objective
laboratory biomarkers.<3,5,9,11>
There appears to be more acceptance in the alcohol treatment
community of controlled drinking rather than abstinence as a
treatment goal in problem drinkers.<18> Abstinence, however,
continues to be the treatment goal in patients with severe alcohol
dependency; these patients are generally not amenable to brief
counselling interventions and should be referred for specialized
treatment.

Effectiveness of Prevention and Treatment
Since the last report of the Task Force<1> several randomized
controlled trials have confirmed that routine case-finding and
counselling are effective in reducing alcohol consumption and alcoholrelated problems in patients.<5-11> Five of the published trials are of
good quality: two population-based screening trials which used
elevated GGT levels to identify problem drinkers,<3,5> and three
which used general health questionnaires and quantity-frequency
measures of consumption in primary care populations in a variety of
cultural contexts.<6-8>

Problem drinking, as
opposed to severe
alcohol dependency,
is amenable to a brief
counselling
intervention

In the Scandinavian population-based studies the intervention
linked the elevated GGT to alcohol consumption; heavy drinkers were
advised to reduce alcohol intake, and their progress was monitored
regularly until the GGT levels normalized.<3,5> The Nilssen and
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colleagues study also evaluated the relative effectiveness of a second
low-intensity intervention in which a more tenuous link was made
between GGT levels and alcohol consumption, and subjects were given
a pamphlet containing advice on GGT and alcohol consumption; no
statistically significant differences were found between the two
intervention groups at one-year follow-up. In the Kirstensen and
coworkers study, the controls were informed by letter of their
elevated GGT result and told to restrict alcohol, whereas no
information was given to the controls in the Nilssen and colleagues
study. This may account for the finding that in the Kirstensen and
coworkers study, that GGT levels decreased significantly in both
control and intervention groups, whereas in the Nilssen and colleagues
study the statistically significant decrease in GGT levels and selfreported alcohol consumption was observed only in the intervention
groups. The Kirstensen and coworkers study did, however,
demonstrate a 61% reduction in hospital days and a 50% reduction in
mortality in the intervention group after 5 years. The Kirstensen and
coworkers study was limited to middle-aged males and a third of the
subjects had symptoms of alcohol dependence. The Nilssen and
colleagues study excluded alcoholics but included men and women
aged 17-62 years; the effect by gender was stated to be homogenous.
The limitation of both of these studies is the use of GGT as both a
screening device and the principal outcome measure.
Two good quality primary care studies of adults aged 17-69 in
the United Kingdom used comparable screening, intervention, and
outcome measures.<6,7> Based on an independent two-stage
screening procedure (self-administered health questionnaire,
interviewer review of one-week drinking diary) patients were
considered problem drinkers if males consumed more than 29 drinks
per week or females more than 18 per week. Intervention subjects
were referred to their general practitioner who gave the patient
feedback about their consumption relative to national norms, advised
them to reduce alcohol consumption to target levels of moderate
drinking, and gave them a self-help pamphlet. Follow-up at one-year
demonstrated that in the Wallace and associates study 45% of the
intervention group reduced their drinking to target levels compared to
25% in the controls;<6> in the Anderson & Scott study the
proportions were 18% and 5% respectively.<7> In the Wallace and
associates study, intervention subjects were encouraged to return for
at least one and up to 4 monitoring visits during the year and the study
population included very heavy drinkers; these may account for the
greater reductions in excessive drinking. The authors found that
although the intervention was also effective in women, their reductions
in reported consumption were not accompanied by reductions in
mean GGT levels; the results for women were not reported in the
Anderson & Scott study.
The early intervention study of the WHO Collaborative Project
on Identification and Management of Alcohol-Related Problems did not
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use the AUDIT to identify problem drinkers because it was not
completed by the initiation of the trial. Instead it used a general health
and lifestyle questionnaire and a structures assessment interview to
identify problem drinkers.<11> Based on the criteria of
≥2 intoxications/month or 29 drinks/week for men and 19 drinks/week
for women, 1,559 problem drinkers aged 19-70 years in eight
countries (Australia, the United Kingdom, Norway, Mexico, Kenya, the
former Soviet Union, Zimbabwe, and the United States) were
randomly assigned to either control, simple advice or brief counselling
groups. After a 9-month average follow-up in 75% of the patients
drinking behavior based on self-report was reduced in all groups, males
in both intervention groups showed a significantly greater reduction in
typical daily consumption and drinking intensity on the basis of selfreport than did the controls. The intervention effect in the much
smaller number of women was not statistically significant. There was
no statistically significant difference between the simple advice and
brief counselling intervention groups.
The results of these studies support the effectiveness of routine
identification of problem drinkers and advice to reduce alcohol
consumption, although in only one study<3> was the reduction
corroborated by decreased morbidity and mortality over a longer
period. None of the studies used the standardized screening
instruments which have been reviewed in this report. Simple advice
was found to be as effective as a brief counselling intervention.<5,11>
Several authors suggested that the observed improvement in controls
might be attributable to a therapeutic effect of the screening
procedure itself. It is not clear whether the results can be generalized
to the elderly. The effectiveness in these trials was less pronounced in
women,<6,8,11> but a randomized trial of problem drinkers’
responsiveness to different interventions showed that women were
more likely to achieve problem-free moderate drinking than men.<19>

Recommendations of Others
The U.S. Preventive Services Task Force<20> recommends that
all adolescents and adults be asked to describe their use of alcohol, but
that routine measurement of biochemical markers not be the primary
method of detecting alcohol abuse in asymptomatic persons. All
persons who use alcohol, especially pregnant women, should be urged
to limit their consumption.
The Alcohol Risk Assessment and Intervention (ARAI) Project
of the College of Family Physicians of Canada recommends that all
patients age 12 years or older be screened to assess their level of risk
drinking, and that patients who drink at potentially problematic or
problematic levels be counselled and followed-up to reduce their
drinking; and that patients with severe problems be referred to
appropriate specialized treatment with periodic follow-up by the
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primary care physician. The project provides aids for both physicians
and patients.3
The Institute of Medicine in the United States recommends that
all patients be screened for alcohol problems. If mild or moderate
problems are detected, a brief counselling intervention should be
provided and the patient be periodically monitored. If a severe
problem is detected, the patient should be referred for specialized
treatment.

Conclusions and Recommendations
Routine active case-finding of problem drinking by physicians is
highly recommended on the basis of the high prevalence of this
problem in medical practices, its association with adverse
consequences before the stage of dependency is reached, and its
amenability to a counselling intervention by physicians. Detection by
biomarkers is not recommended, although these may be used to
confirm clinical suspicions raised by use of the CAGE query, MAST or
AUDIT questionnaires, and may be useful for monitoring the patient’s
progress. Either simple advice or the brief counselling intervention may
be used with equal effectiveness in reducing alcohol consumption in
problem drinkers. The counselling intervention is probably most
effective in the context of an established and effective doctor-patient
relationship.

Unanswered Questions (Research Agenda)
The most appropriate detection instruments and counselling
interventions for women and the elderly still need to be addressed in
well-designed trials. Further validation and use of the AUDIT is
required. Broad consensus is required to establish internationally
recognized criteria to define problem drinking.

Evidence
The literature was identified with a MEDLINE search for the
years 1989 to October 1993 using the MESH headings, “alcoholism”
and “alcohol drinking”, with the sub-headings “epidemiology”,
“prevention & control”, “therapy”, and “rehabilitation”. Only original
studies reported in English or French were selected.
This review was initiated in August 1993 and the
recommendations were approved by the Task force in March 1994.

3

494

Alcohol Risk Assessment and Intervention Resource Manual for Family
Physicians, 1994, College of Family Physicians of Canada, 2630 Skymark
Avenue, Mississauga, Ontario, L42 5A4.
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Table 1:

Alcohol Use Disorders Identification Test (AUDIT)

Scoring1:
0
1.

Monthly or less

Two to four times
a month

Two to three
times a week

Four or more
times a week

3 or 4

5 or 6

7 to 9

10 or more

Less than monthly

Monthly

Weekly

Daily or almost
daily

How often during the last year have you found that you were not able to stop drinking once you had
started?
Never

5.

4

How often do you have six or more drinks on one occasion?
Never

4.

3

How many drinks containing alcohol do you have on a typical day when you are drinking?
1 or 2

3.

2

How often do you have a drink containing alcohol?
Never

2.

1

Less than monthly

Monthly

Weekly

Daily or almost
daily

How often during the last year have you failed to do what was normally expected from you because of
drinking?
Never

Less than monthly

Monthly

Weekly

Daily or almost
daily

6.

How often during the last year have you needed a first drink in the morning to get yourself going after a
heavy drinking session?
Never
Less than monthly
Monthly
Weekly
Daily or almost
daily

7.

How often during the last year have you had a feeling of guilt or remorse after drinking?
Never
Less than monthly
Monthly
Weekly
Daily or almost
daily

8.

How often during the last year have you been unable to remember what happened the night before
because you had been drinking?
Never

9.

Less than monthly

Monthly

Weekly

Have you or someone else been injured as a result of your drinking?
No
Yes, but not in the
last year

Daily or almost
daily
Yes, during the
last year

10. Has a relative or friend, or a doctor or other health worker been concerned about your drinking or
suggested you cut down?
No
Yes, but not in the
Yes, during the
last year
last year
Cut-off point of 10/40 indicates problem drinking.

1
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Early Detection and Counselling of Problem Drinking
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Case-finding:
Standardized
questionnaires and/or
patient enquiry

Routine active casefinding followed by
simple advice or brief
counselling is effective
in decreasing alcohol
consumption and
remediates adverse
consequences.

Randomized controlled
trials <3-11> <I>

Fair evidence to
include routine
detection and
counselling in periodic
health examination (B)

Advice/Brief
Counselling:
Clarification of
association between
alcohol consumption
and alcohol-related
consequences, advice
to reduce
consumption
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Prevention of Tobacco-Caused Disease
1

Prepared by Mark C. Taylor, MD, FRCSC and Jennifer L. Dingle,
MBA2

The reduction of tobacco-caused disease is a highly
desirable goal for physicians. In 1986 the Canadian Task Force on
the Periodic Health Examination recommended counselling for
smoking cessation (A Recommendation). This chapter provides an
update of evidence on strategies to achieve smoking reduction,
again focusing on physician interventions. Smoking among
pregnant women is addressed in a separate chapter (see
Chapter 3).
Smoking cessation assistance (including nicotine
replacement therapy) has been shown to be effective and is
recommended. Reducing the number of young people who
start smoking is critical but has been less intensively studied.
Counselling to prevent smoking initiation is recommended
(B Recommendation). There is also evidence to support referrals
to other programs after giving cessation advice but insufficient
evidence to evaluate counselling to reduce environmental
tobacco smoke (ETS). Given the magnitude of the problem,
educational programs, counselling and healthy public policies are
all vital.

Burden of Suffering
Trends in Smoking
The use of tobacco in Canada has declined gradually since 1965.
A November 1992 survey found that 28% of Canadians over the age
of 18 were smokers.<1> It is estimated that roughly 6,700 Canadian
adolescents start smoking every month.<2> The average age for
starting to smoke has been reported to be 11-13 years. A 1986 survey
found that 94% of smokers first tried smoking before age 17. The
percentage of teenagers aged 15-19 years who smoke regularly (16%)
has been cut to about a third of the rate that existed in the late 1970s
(47% in 1979). In 1991, there were more regular female (20%) than
male (12%) smokers in this age group.
The 1991 survey results from Statistics Canada<3> indicated for
the first time that the number of regular female smokers was greater
1
2
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than the number of males. The historically higher prevalence of
smoking among men is no longer evident. Among women the overall
decline in prevalence has been slight from 28% in 1966 to 26% in 1991.
The 1986 Labour Force Survey found that smoking ranged from
18% among professional workers to over 40% among transportation
workers and miners. Armed Forces personnel have also been identified
as a high risk group; a 1992 study found 53% of junior navy personnel
smoked.

Young women in
Canada continue to
start smoking at
alarming rates

By ethnic origin, the highest smoking rates in Canada are found
among Canadian Native peoples (59% regular smokers in 1990). In
addition to high smoking rates among Native children (51-71%), the
high prevalence of use of smokeless tobacco has also been identified as
a concern for Native children and other adolescents.
While data on exposure to environmental tobacco smoke (ETS)
are limited, a 1991 survey found that 44% of the Canadian work force
is exposed to second-hand smoke at work. Such exposure was
inversely related to occupational status. Fifty-four percent of Canadian
children live in households with at least one smoker, and they are
twice as likely to be regular smokers as those who do not live with a
smoker.<4>

Health Effects of Smoking
A large body of evidence has accumulated regarding the health
effects of smoking. Tobacco use has been consistently linked with a
variety of serious pulmonary, cardiovascular and neoplastic diseases.
Evaluation of this evidence is beyond the scope of this chapter but
detailed reviews<5-7> and estimates of relative risk for the many
tobacco associated diseases<8> have been published elsewhere.
Likewise, reviews of the evidence regarding the health consequences
of ETS are published elsewhere.<9> In 1992 the U.S. Environmental
Protection Agency (EPA) named ETS a Group A carcinogen (shown to
cause cancer in humans) at typical environmental levels.<10>
Parental smoking is associated with smoking initiation by
adolescents.<4> Exposure to smokers in the home may be the single
most important factor in determining whether a teenager will smoke.
Assistance which physicians provide for adult smokers to quit may have
a powerful effect on children in the home.
It has been estimated that there were over 38,000 smokingattributable deaths in 1989, or 20% of all the deaths in Canada.<8>
This resulted in 271,497 potential years of life lost before 75 years
of age. The decline in smoking prevalence has played a major role in
the reduction of mortality from cardiovascular disease, as well as
in projected declines in mortality from lung cancer and chronic
obstructive pulmonary disease (COPD).
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Health Effects of Smoking Cessation
In his 1990 report, The Health Benefits of Smoking Cessation,<11>
the U.S. Surgeon General concluded that smoking cessation was highly
beneficial. The health benefits of smoking cessation far exceeded any
risks from the average 2.3 kg weight gain or any adverse psychological
effects that followed quitting.
Tobacco is highly addictive.<12> Over 75% of adult smokers
would like to stop and at least 60% have tried to quit at some time in
their lives. Approximately one-third of smokers attempt to quit every
year. About 20% reported quitting on the first attempt, while 50%
succeeded after 6 tries.
In 1986, about 90% of successful quitters and 80% of
unsuccessful quitters used individual methods of smoking cessation
rather than organized programs; most of these smokers used a “cold
turkey” approach. Research on self-help/minimal intervention
strategies is ongoing.

Maneuver
Smoking Prevention Counselling
With adolescents, the most effective strategy to discourage
smoking may be to concentrate on immediate issues, such as reduced
athletic ability, cost, odours and poor appearance.<13> Teenagers can
be shown that tobacco advertising falsely suggests that the majority
smokes, and that smoking makes one sophisticated and attractive.<14>

Smoking Cessation Counselling and Community
Action
The Canadian Consensus on Physician Intervention in Smoking
Cessation<15> provides a guide on counselling strategies. While
85-94% of physicians have reported that they discuss smoking or
tell most or all smoking patients to quit, U.S. surveys suggest that
43-50% of patients have never been advised to smoke less or to quit
by a physician. A small study in Vermont found that only 40% of
pediatricians routinely took a smoking history from parents. A
1989 study found that 91% of pediatricians in Maine advised parents
who smoke to quit.
Physicians can also refer patients to smoking cessation programs;
an inventory of self-help and group programs has recently been
published.<16> Health care professionals can also promote nonsmoking through a range of consulting and advocacy activities in health
care settings as well as through communities, school boards, worksites,
governmental agencies, legislatures and the media.
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Effectiveness of Prevention
Prevention of Smoking Initiation
Since the 1960s, when tobacco was proven to be the cause
of the majority of cases of lung cancer,<5> there have been formal
educational programs in schools about the dangers of tobacco use.
These programs have been effective in teaching children that tobacco
use causes disease<17> but effectiveness in preventing smoking
initiation has not been striking to date.<18> The 1994 Report of the
U.S. Surgeon General found that in a variety of research studies
(including several randomized trials and 4 meta-analyses) social
influence programs for students decreased prevalence of smoking by
25 to 60%.<19> The difference persisted from 1 to 4 years. The
report concluded that tobacco-use prevention programs that target
the larger social environment of adolescents are both efficacious and
warranted.
A 4-year cohort study<20> of Peer Assisted Learning (PAL) in
Calgary grade 6 students found that the program prevented or delayed
smoking initiation in 15% of males (p<.05). Its efficacy with females
was negligible and the effect on prevention of regular as opposed to
experimental smoking was unclear.
The educational programs which seem to show maximal
effectiveness are those which emphasize the positive aspects of being
smoke-free and promote self-esteem.<21> However, researchers have
questioned whether educational programs on their own will ever lead
to dramatic reductions in smoking initiation.<22>
When 12 to 17 year old smokers in Nova Scotia<23> were
asked who should teach them about the effects of smoking on health,
the option chosen by 23% was their family doctor. Also, 19% claimed
that they would quit if their doctor so advised them. Several authors
have suggested that the physician is strategically placed to advise young
people effectively (expert opinion).<24>
The potential benefits in terms of prevention of addiction, the
burden of morbidity and mortality for smokers and the effectiveness
of counselling with regards to cessation (see below), provide further
justification for counselling to prevent smoking initiation among
children.

Smoking Cessation
In a 1988 meta-analysis of 39 smoking cessation trials, it was
found that cessation rates for unselected patients who receive a
clinical intervention average about 6% higher than for control patients
after one year.<25> The most effective techniques were those
involving more than one modality, that involved both physicians and

Counselling, with
or without nicotine
replacement therapy,
can be effective
in encouraging
cessation
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non-physicians, and that provided the greatest number of motivational
messages for the longest period of time.
Nicotine replacement therapy has been found to be useful in
many studies. The best results with nicotine chewing gum have been
obtained with multi-component programs which have included some
counselling and ongoing follow-up and support. In a 1987 meta-analysis
by Lam and colleagues,<26> nicotine gum was superior to placebo
gum in specialized cessation clinics (1-year abstinence rates of 23%
versus 13%). Although nicotine gum was similar to placebo gum
in general medical practice (11.4 versus 11.7%), nicotine gum was
superior to the no gum control group (9% versus 5%).
Transdermal nicotine patches have been shown to improve
1-year cessation rates by 5-13%, in randomized controlled trials in
comparison with placebo patches.<27-29> For the 24-hr patch,
systemic side effects and/or withdrawal symptoms were reported in
32% of patch users as opposed to 24% of placebo patch users.<30>
Local skin problems were reported by 14-50% of patch users and
0-13% of placebo patch users. Trials involving the 16-hour patch also
suggest they may have fewer systemic side effects and local skin
problems.<28> A 1994 meta-analysis of randomized controlled trials
of nicotine replacement therapies including gum, patches, inhalers
and nasal spray, found an overall odds ratio for abstinence with
the use of nicotine adjuvants of 1.71 (95% confidence interval (CI):
1.56-1.87).<31> In a second meta-analysis of randomized trials of gum
and patches,<32> nicotine 2 mg chewing gum had an overall efficacy
of 6% (95% CI: 4%-8%), greater in self-referred subjects (responding
to advertisements or attending anti-smoking clinics) than in invited
(general practice or hospital patients) subjects (11% versus 3%).
Efficacy was found to depend on the extent of dependence on nicotine
as assessed by a simple questionnaire – the Fagerström test). It was
16% (7-25%) in “high dependence” smokers, but in “low dependence”
smokers there was no significant effect. The 4 mg gum was effective in
about 1/3 of “high dependence” smokers and appeared to be the most
effective form of replacement therapy for this group. The efficacy of
the nicotine patch (9% (6-13%) overall) was less strongly related to
nicotine dependence, perhaps because the patch cannot deliver a bolus
of nicotine to satisfy craving. While comparable in efficacy to other
replacement therapies, the patch offers greater convenience and
minimal need for instruction in its use. Other adjuncts to cessation
therapy are available, but have undergone less thorough evaluation.
An intensive specific referral to a group smoking cessation
program (counselling, videotape with testimonials and telephone call
1 week after referral) has also been shown to increase participation
by patients in such programs (from 0.006% for those offered
general advice to 11% for the intervention group in a study of
1380 smokers).<33> The authors recommend a brief office-based
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intervention preceding referral since most patients will not attend a
group program.
Efforts to increase physician counselling have had some success.
In randomized controlled trials, training, office systems and staff
support have been shown to change physician behaviour<34> and
doubling of quit rates among patients of physicians who had received
training versus “control physicians” has been reported.<35> However,
some trials have shown no statistically significant effect on quit rates
although training may have had a small beneficial effect.<34,36> A
randomized trial involving family physicians from the Hamilton, Ontario
area found that 4 additional follow-up visits did not significantly
improve cessation rates at 1 year (12.5% versus 10.2%).
While improving the cessation counselling offered by physicians
has had mixed results, the evidence in support of counselling is clear.
There is good evidence, based on multiple randomized controlled
trials, to support cessation counselling and nicotine replacement
therapy. Cessation interventions vary considerably in their
effectiveness and many of the adjuncts to cessation counselling
require further evaluation.

Counselling to Prevent ETS Exposure
A study<37> of a low-intensity physician’s office-based strategy
(telephone call and letter suggesting changes in household smoking
behaviour not including cessation) aimed at reducing infant exposure
to ETS was not effective in a study of 103 mother-infant pairs in which
the mother smoked 10 or more cigarettes/day. However, the study
sample size and drop-out rate was such that a small effect (less than
10% difference in cotinine measurements) could not be identified.
Preschool education programs have been shown to create the intent
to avoid second hand smoke in children,<38> but no other evidence
evaluating the effect of such advice was identified. However, given the
burden of suffering and the effectiveness of other counselling, it may be
useful to combine counselling to avoid ETS exposure with cessation
advice.

Community Action
Physicians have the potential to be highly influential community
leaders on issues affecting health. An extensive review of smoking
prevention programs concluded that adolescents will only change their
behaviour if those changes are consistent with social norms.<39>
Interventions must strive to make smoking widely perceived as
“deviant behaviour”.
Tobacco advertising and sponsorship make smoking appear
acceptable and desirable. In countries where advertising has been
banned or severely restricted, childhood smoking has declined.<40> In

Counselling and
educational programs
must be combined
with healthy public
policies to prevent
smoking initiation
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Canada, since the introduction of the Tobacco Products Control Act,
overall consumption has declined by 17.1%. Smoking among youths
aged 15-19 years has declined from 22.5% in 1986 to 16% in 1991.
There is strong evidence that the simplest approach to
discouraging smoking initiation by adolescents is to keep the price out
of reach. Investigators have found that price increases of the order
of 10% lead to short-term reduction of teenage consumption by
14%.<41,42> Recent tobacco tax cuts, unfortunately may help to
sustain the tobacco problem in Canada.
Other important strategies include reducing child access to
tobacco through effective tobacco retailing restrictions,<43> and bans
on smoking in public places. Physician activities as community leaders
can have dramatic effects in this area.<44>

Recommendations of Others
The U.S. Preventive Services Task Force<45> recommends that
tobacco cessation counselling be offered on a regular basis to all
patients who use tobacco. The prescription of nicotine gum is thought
of as an appropriate adjunct for some patients. They also recommend
that adolescents and young adults who do not currently use tobacco
products be advised not to start. Other medical organizations and
agencies are consistent in their support of tobacco control measures.

Conclusions and Recommendations
There is good evidence to support counselling for smoking
cessation in the periodic health examination of individuals who smoke
(A Recommendation). Nicotine replacement therapy can be effective
as an adjunct (A Recommendation).
There is fair evidence to support physicians also referring
patients to other programs after offering cessation advice
(B Recommendation).
There is fair evidence to support counselling to prevent smoking
initiation for adolescents (B Recommendation). Educational programs
have not been shown to significantly reduce tobacco initiation.
Counselling by physicians has not been evaluated but given the burden
of disease, the benefits of preventing addiction, the effectiveness of
other smoking-related counselling and the support of expert opinion,
all children and adolescents should be counselled on avoiding tobacco
use.
There is insufficient evidence to evaluate counselling to reduce
ETS exposure (C Recommendation) but it may be useful to combine
such counselling with cessation advice, again based on the burden
of suffering, the potential benefits of the intervention and the
effectiveness of cessation advice.
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Unanswered Questions (Research Agenda)
Research is needed into effective strategies to prevent teenage
smoking initiation, specifically those which physicians can employ. The
impact of tobacco industry sponsorship of sports and cultural events
on tobacco initiation needs to be addressed.

Evidence
The evidence which forms the basis of this review was gathered
from the collections of the authors and also identified using a
MEDLINE search for 1988 to August 1993 using the key words:
smoking and prevention, smoking cessation, tobacco, clinical trial or
meta-analysis, Canada and physician.
This review was initiated in March 1993 and recommendations
were finalized by the Task Force in January 1994.
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Prevention of Tobacco-Caused Disease
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Smoking cessation
counselling and
follow-up visits

Smoking cessation
strategies by
physicians are
effective in reducing
the proportion of
smokers.

Meta-analysis of
randomized controlled
trials<25> (I)

Nicotine replacement
therapy increases
cessation rates.

Meta-analysis of
randomized trials
(gum);<26>
randomized trials
(patches);<27-29>
meta-analysis
randomized trials of
nicotine replacement
therapies<31> (I)

Good evidence to
support smoking
cessation counselling
(A); nicotine
replacement therapy
may be offered as an
adjunct (A)

Referral to smoking
cessation programs

Referral by physician
improves participation
in group programs but
majority do not attend.

Randomized controlled
trial<32> (I)

Fair evidence to
support referral to
other validated
programs after
cessation advice (B)

Counselling to prevent
smoking initiation

School-based social
influence programs
increase knowledge
and decrease smoking
prevalence by 2560%; the difference
persists 1-4 years.

Overview including
meta-analyses of
randomized trials and
other evidence<19> (I)

Fair evidence to
support counselling to
prevent smoking
initiation for children
and adolescents (B)

Counselling by
physicians has not
been evaluated but
may have a valuable
role in preventing
addiction.

Expert
opinion<19,24,45>
(III)

Telephone and letter
contact with mothers
in a study with small
sample size did not
reduce ETS exposure.

Randomized controlled
trial<36> (I)

Preschool education
increases intent to
avoid ETS.

Comparison of times
and places<37> (II-3)

Counselling to prevent
environmental tobacco
smoke (ETS) exposure

Insufficient evidence
to evaluate counselling
to reduce ETS
exposure (C) but may
be useful to combine
with cessation
counselling
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Prevention of Motor Vehicle Accident
Injuries
Adapted to the Canadian context by R. Wayne Elford, MD, CCFP,
FCFP1 from the 1989 report of the U.S. Preventive Services Task
Force<1>

In 1979, the Canadian Task Force on the Periodic Health
Examination recommended that physicians attempt to control
underlying medical conditions, counsel the disabled, and
encourage the use of seat belts by all drivers and passengers
(C Recommendation). In 1989, the U.S. Preventive Services Task
Force recommended that all individuals be urged to use occupant
restraints (safety belts and child safety seats) for themselves and
others, to wear safety helmets when riding motorcycles, and to
refrain from driving while under the influence of alcohol or other
drugs.<1> The Canadian Task Force concurs with these
recommendations.

Burden of Suffering
Of the ten industrialized western countries Canada has the
fourth highest injury mortality rate (37.5/100,000) and the sixth
highest motor vehicle accident (MVA) fatality rate (15.8/100,000).
In 1987, the crude fatality rate for males was 18.4/100,000 and
9.6/100,000 for females. Figure 1 displays the fatal injury rate from
MVA according to the various age groups. Although the gender curves
are of similar shape, the rate for males is consistently almost twice that
of females. The risk of motor vehicle crashes is also increased for
persons over age 60, but elderly motorists account for only 10% of
fatal crashes, primarily because they drive less distance than younger
persons.<2> Fatalities are but the tip of the iceberg; Figure 2 displays
the nonfatal injury rate for the various age groups. The gender curves
closely approximate each other except for the young adult group
(19-34 yr). Motor vehicle injuries occur most commonly in males and
in persons aged 15-24. This age group has the highest mortality rate
and accounts for one-third of all deaths from motor vehicle crashes.
Motor vehicle crashes are the leading cause of death in persons aged
5-24; in 1986 they accounted for 38% of all deaths in young persons
aged 15-24.<3>

1
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High Risk Behaviours
The relationship between seatbelt use and the severity of injury
is displayed in Figure 3. The rate of seat belt use among those persons
fatally injured was considerably less than among those with nonfatal or
no injuries from MVAs. The pattern of seatbelt use in Canada closely
parallels the introduction of seatbelt legislation in the various
provinces. For example, the rate in Alberta rose from 28% in 1986 to
83% in 1988 after the introduction of mandatory seatbelt legislation
in July 1987 (Figure 4). About 40% of persons killed in motor vehicle
crashes are intoxicated by alcohol.<4> Studies have consistently shown
that fatally injured drivers are more likely to have a blood alcohol level
of at least 0.10% than are drivers who are not killed. In addition to
its role as a risk factor for causing motor vehicle crashes, alcohol
intoxication increases the risk of death or serious injury during and
after a crash, and can limit the ability of the victim to escape from the
vehicle. Alcohol-intoxicated survivors with severe brain injuries
appear to have longer hospitalizations and more persistent neurologic
impairment than those who were not intoxicated. (For more
information on problem drinking consult Chapter 42).

Motor vehicle crashes
are the leading cause
of death; about 40%
of persons killed
are intoxicated by
alcohol

Medical Impairment
Impaired vision, impaired hearing, decreased flexibility and
dexterity, and slowing of information processing capability result in
abnormally high accident rates in the elderly when exposure is taken
into account.<5> Less than 0.5% of all deaths of elderly people are
the result of road accidents, but elderly drivers are over represented
in low velocity, property-damage-only collisions. Whether drivers
with concomitant medical conditions have excessive motor vehicle
accidents is less clear. Most studies show that there is an excess
of crashes among drivers whose medical condition is known to
Departments of Motor Vehicles compared to drivers not reported to
have medical problems.<6> An examination of the driving performance
of drivers with selected medical impairments has resulted in the
requirement for medically impaired drivers to obtain medical report
forms from their physicians, and the development of tables of assigned
weights for comorbid conditions. These tables are used by insurance
companies and motor vehicle branches to designate different levels of
restriction. Practitioners must comply with the obligation to report to
the regional Department of Motor Vehicles patients who do not meet
the criteria for maintaining a driver’s license.

Off Road Vehicles
Most injuries associated with all-terrain vehicles (ATVs) occur
when the driver loses control, the vehicle falls over, the driver is
thrown from the vehicle, or the vehicle collides with fixed objects such
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as fences or trees. The 1987 data for numbers of vehicles in use
and mortality, without reference to patterns of vehicle use, yielded
annual death rates of 1.7/1000 for 3-wheeled and 1.2/1000 for
4-wheeled ATVs.<7> A review of data in 1986 identified 23 deaths
and 572 hospitalizations in Quebec. Males accounted for 85%
of hospitalizations. Canadian and U.S. studies have revealed the
following risk factors: excessive speed, improper apparel and nonuse
of helmets, inexperience, and alcohol abuse.<8>

Effectiveness of Prevention Maneuvers
Using occupant
protection systems
and avoiding driving
after drinking
significantly
decreases the risk of
injury or death
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The effectiveness of occupant protection systems has been
demonstrated in a variety of study designs that include laboratory
experiments (using human volunteers, cadavers, and anthropomorphic
crash dummies), postcrash comparisons of injuries sustained by
restrained and unrestrained occupants, and postcrash judgements by
crash analysts regarding the probable effects of restraints had they
been used.<9> Based on such evidence it has been estimated that
proper use of lap and shoulder belts can decrease the risk of moderate
to serious injury to front seat occupants by 45-55% and can reduce
crash mortality by 40-50%. When brought to the hospital, crash
victims who were wearing safety belts at the time of the crash had less
severe injuries, were less likely to require admission, and had lower
hospital charges.<10> Airbags are in effect 100% of the time, whereas
it is estimated that currently the 3-point seat belt is not worn by
25% of Canadians. Seat belts and airbags are not alternatives – they
complement each other. The primary advantage of airbags is that they
require no active participation by the occupants of the vehicle. High
risk groups, in light-trucks and in rural areas are particularly vulnerable
because of their lower rate of seat belt usage. The overall safety
benefit of the combination of lap-shoulder belt and airbag system
use has not yet been determined from field accident data, however,
estimates based on the analysis of fatal crashes involving belted front
seated occupants, a potential additional fatality prevention of 3-5%
when a combination lap-shoulder belt and airbag system is used.<11>
Child safety seats also appear to be effective. It has been reported that
unrestrained children are over 10 times as likely to die in a motor
vehicle crash than are restrained children,<12> although these data
come from studies with important design limitations. Other studies
suggest that child safety seats can reduce serious injury by 67% and
mortality by 71%. Child restraints may also reduce noncrash injuries
to child passengers by preventing falls both within and out of the
vehicle. By wearing safety helmets, persons who operate or ride on
motorcycles or ATVs can reduce their risk of injury or death from
head trauma in the event of a crash. In regions where their use is
required by law, such helmets have been shown to reduce mortality
by about 30%. Head injury rates are reduced by about 75% among
motorcyclists who wear safety helmets.<13> Regions that have

repealed mandatory motorcycle helmet laws have experienced
significant increases in motorcycle fatalities.

Effectiveness of Counselling
There is a paucity of information from clinical studies on the
ability of physicians to influence patients to refrain from driving while
intoxicated. Similarly, there have been few studies examining the
effectiveness of physician counselling to use safety belts.<14> The
strongest evidence that clinician counselling can be effective comes
from programs that have encouraged parents to use infant safety seats
before the practice became widely mandated by law. Results from such
programs suggest that significant short-term improvements are
possible immediately after newborns are discharged, but the effect is
rarely maintained for more than a few months.<15> A controlled trial
without randomization found that the combined intervention of
pediatrician counselling, a prescription for an infant restraint, and a
pamphlet on crash protection was associated with increased correct
use of infant safety seats as assessed at the first two monthly well-baby
visits. A small randomized study demonstrated that a “loaner seat” and
instruction provided by a nurse resulted in increased use after two to
four weeks. The same researchers in a subsequent trial found that a
comprehensive hospital program combined with recent state
legislation was effective in improving correct usage, but intensive
counselling from pediatricians and nurses was of no additional benefit.
Another controlled study found that personal discussion was of limited
value; a subgroup receiving free infant restraints and literature
demonstrated slightly higher correct usage at discharge, but there was
no significant difference between the groups in two to four months.
Finally, another study found that pediatrician counselling resulted in an
immediate increase in safety belt use, but there was no difference in
usage rates between the study group and controls at one-year
follow-up.<16>

Recommendations of Others
The use of safety belts and child safety seats is widely
recommended by organizations and agencies concerned with injury
prevention. Child safety seats are required by law in all 50 states and all
10 Canadian provinces. Mandatory safety belt laws are in effect
in most states and all the provinces of Canada. Recommendations
specifically urging physicians to counsel patients to use occupant
restraints have been issued by a number of organizations, including the
Canadian Medical Association, the College of Family Physicians, and
the National Highway Traffic Safety Administration. The Canadian
Medical Association has made recommendations on a wide range of
vehicle safety standards – restraint systems, running lights, motorcycle
helmets, mopeds, all-terrain vehicles, minivans and light trucks; and
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supports legislation aimed at decreasing the incidence of drinking
and driving. General Council resolutions have also been made
regarding airbags and elimination of seat belt use exemptions for police
officers and taxi drivers. The American Academy of Pediatrics also
recommends counselling adolescents to abstain from intoxicants
when driving; advising parents and children to discuss the proper use
of alcohol at teen parties; and suggesting alternatives to driving
while intoxicated or riding in a vehicle operated by an intoxicated
driver.<17>

Conclusions and Recommendations
Counselling should
be targeted towards
high-risk groups:
young adult males,
persons who use
alcohol or with
medical impairments

There is good (grade I) evidence that persons who use occupant
protection<9,10> and avoid driving while intoxicated<4,18> are at
significantly decreased risk of injury or death from motor vehicle
accidents. There is fair (grade II-2) evidence that wearing safety
helmets when operating/riding motorcycles or all-terrain vehicles
reduces the risk of accidental injury or death.<7,8> Expert opinion
(grade III) suggests that many patients seen by clinicians could benefit
from counselling to modify their behaviours as drivers and passengers
in motorized vehicles.<15> Since motor vehicle crashes represent a
leading cause of death and nonfatal injury, even modest successes
through clinical interventions could have major public health value.
In actual practice, however, it is not known how effectively clinicians
can alter these behaviours. Counselling is most relevant for those at
increased risk of motor vehicle injury, such as adolescents and young
adults, persons who use alcohol or other drugs, and patients with
medical conditions that may impair motor vehicle safety.<5> The
optimal frequency for counselling patients about motor vehicle injury
has not been determined and is left to clinical discretion.

Unanswered Questions (Research Agenda)
Ideally, the effectiveness of physician counselling concerning a
number of efficacious practices related to the prevention of motor
vehicle accident injuries should be evaluated. However, because many
of the preventive maneuvers have become widely mandated by law,
the evidence that clinician counselling can influence patient behaviour
concerning these practices is unlikely to be defined.

Evidence
The Medline search strategy for this review identified articles for
the years 1981-1991 using the following MESH headings:
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1.

Motor Vehicle,

2.

Accident Prevention,

3.

Primary Care Physician,

and produced 151 citations. The U.S. Preventive Services Task Force
1989 report<1> was used extensively and a number of their
references were retained in the selected bibliography.
This review was initiated in June 1991 and recommendations
were finalized in November 1992. A technical report with a full
reference list dated February, 1993 is available upon request.
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Figure 2*
MVA Non-Fatal Injury Rates
Canada 1987
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* (Derived from: Traffic Accident Injury Reporting System (TRIAD) dataset. Laboratory
Centre for Disease Control, Health and Welfare Canada; 1980’s statistics, 1990 statistics
not yet available at time of press.)
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Figure 3*
Relationship Between Seatbelt use and
Severity of Injury
Canada 1987
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Figure 4*
Relationship Between Legislation
and Seatbelt Use
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time of press.)
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Prevention of Motor Vehicle Accident Injuries
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

a) legislation

Occupant protection
systems reduce risk of
motor vehicle accident
(MVA) injury by
40-50%.

Controlled trials
without
randomization<9,10>
(II-1)*

Good evidence to
implement (A)

b) individual
counselling

Physician can
significantly influence
short-term
improvement in use of
restraints among
patients.

Comparisons between
times and
places<14,15> (II-3)

Fair evidence to
include (B)

a) legislation

Safety helmets reduce
the risk of death or
serious
injury by more than
30%.

Cohort analytic
studies<8,13> (II-2)

Fair evidence to
implement (B)

b) individual
counselling

Little information
about ability of
physician to influence
patients to use
helmets.

Expert opinion
(III)

Insufficient evidence
to include or
exclude (C)

a) legislation

Alcohol intoxication
increases risk of death
and/or serious injury
during and after a
MVA.

Controlled trials
without
randomization<4,18>
(II-1)

Good evidence to
implement (A)**

b) individual
counselling

Little information
about ability of
physicians to influence
patients to refrain
from drinking and
driving.

Use of seatbelt and/or
child restraints

Use of helmet when
riding motor-cycle
or all-terrain vehicles

Do not drink and
drive

*
**

Insufficient evidence
to include or
exclude (C)

supplemented by randomized controlled trials (RCTs) using anthropomorphic crash dummies
and/or simulations<9>
an RCT can never be done and the existing evidence is compelling

(Continued on next page)
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Prevention of Motor Vehicle Accident Injuries (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Monitor patient for
medical impairment

Excess of crashes
among persons with
medical impairment.

Descriptive studies
and expert
opinion<5,11> (III)

Insufficient evidence
to include or
exclude (C)

524

C HAPTE R

Prevention
of Household
and Recreational
Injuries in Adults
By R. Wayne Elford

45

45

Prevention of Household and Recreational
Injuries in Adults
1

Prepared by R. Wayne Elford, MD, CCFP, FCFP

In the 1979 Canadian Task Force report, home and
recreational injuries<1> were acknowledged to constitute an
important proportion of accidents.2 At that time there was
insufficient literature on the subject to justify a recommendation
on scientific grounds. While there is currently fair evidence upon
which to implement some legislative measures, there remains
insufficient evidence to clarify the effectiveness of individual
counselling by physicians (C Recommendations). Three other
chapters deal with unintentional injuries in children (Chapter 28),
the elderly (Chapter 76), and those due to motor vehicle
accidents (Chapter 44).

Burden of Suffering
Injuries are the
second highest cause
of “potential years of
life lost” before
65 years of age in
Canada

Approximately 9,000 Canadians die annually of unintentional
injuries, about 5% of all deaths. This review focuses on the seven
leading causes of death from household and recreational injuries,
namely, falls (21%), drownings (6.4%), burns and fire-related injuries
(4.8%), suffocation (4.7%), poisonings (4.7%), bicycle/sports-related
deaths (1.7%), and firearms (0.7%).<2> Because many of these injuries
occur in the younger age groups the societal burden due to loss of
productive years from prolonged dependency due to disabilities, and
due to acute care (7.9% of all hospital days), is considerable. In
1989 injuries were the second highest cause of potential years of life
lost (PYLL) before 65 years of age in Canada. The impact of these
injuries is felt far beyond the injured person; family members,
employers, health care systems and the community are affected. The
individual and family burden of suffering is large in comparison to other
types of unintentional injury because third party insurance is seldom in
effect, and many of the financial obligations must be borne directly.
Injury is probably the most under-recognized major public health
problem facing the nation today, and the study of injury presents
unparalleled opportunities for reducing morbidity and mortality and
for realizing significant savings in both financial and human terms – all in
return for a relatively modest investment.<3> Table 1 summarizes the
mortality and morbidity rates for various types of adult injury. A brief

1

Professor, Director of Research and Faculty Development, Department of Family
Medicine, University of Calgary, Calgary, Alberta
2
“Unintentional injury” is more appropriate than “accident” in terms of terminology,
however, many articles in the literature still use the term “accidental”.
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description of the risk factors associated with each of the leading
causes of unintentional injury in adults follows.

Falls
There were 2,100 deaths due to falls in 1988.<2> Falls were
second only to motor vehicle traffic accidents among the leading
causes of accidental death in Canada and were by far the leading cause
of hospitalization for treatment of accidental injuries. Female exceeded
male deaths, and falls resulting in serious injury or death were much
more frequent among those aged 55 and over.<4>

Drowning
429 Canadians drowned in 1987, including 135 in boating
accidents. Nearly one-quarter of drowning victims were youths
15-24 years of age. Drowning-site profiles varied by age and sex but
also by climate and the accessibility of natural bodies of water and
pools. Contributing factors were inability to swim, swimming outside
patrolled areas, unfamiliarity with the beaches, pre-existing medical
conditions and consumption of alcohol.<5> A review of Ontario
coroners’ reports showed that the young adolescent male was at
particular risk of drowning. Among 263 deaths by drowning for young
adults, males outnumbered females 3 to 1 and alcohol and/or drugs
were detected in nearly 20% of victims.<6> For more information on
problem drinking consult Chapter 42. In deaths involving boats, canoes
and sail boats, only 25% of the drowning victims were wearing a
personal flotation device or life-jacket. Diving, surfing and water skiing
also account for a portion of spinal injuries.

Burns, Scalds and Fire-Related Deaths
There were 402 deaths among Canadians caused by fire and
flames in 1988.<2> In 1987 there were 30,735 residential fires in
Canada (including hotels), causing property damage of $382 million.
Studies from the early 1980s indicated that cigarette smoking was
associated with about half of residential fire deaths. The number of
residential fires has declined continuously since 1980. This reduction in
fires has been attributed to better education, more widespread use of
smoke detectors, and fewer people smoking.<7>

Poisoning
Of the 424 fatal poisonings in Canada in 1987, most were by
drugs and medications (58%); 23% were by solid and liquid substances,
and 19% by gases and vapours.<4> Thirty-one percent were among
persons aged 25-34;<4> the majority of these deaths (particularly
where drugs and medication are involved) would be self-inflicted.

527

Canadian poison control centre data indicates that in 1986 there were
103,459 poisoning cases and 365 deaths (a 0.35% case fatality
rate).<8>

Suffocation
Almost two-thirds of the 415 Canadian deaths by suffocation in
1987 resulted from inhalation and aspiration of food; 62% were in
adults over 55 years of age.<4>

Bicycle and Other Sports-Related Injuries
There were 139 fatal pedal cycle injuries in Canada in 1987 and
86% of the casualties were male.<4> In a Calgary study, 67% of
107 patients hospitalized for bicycle-associated injuries had
craniocerebral trauma; 20% overall involved a collision between bicycle
and automobile.<9> Contusions, abrasions, open and crushing wounds
and fractures were also common. Another study found that the most
common sports and leisure activities resulting in death between
1982-88, were swimming (152 deaths), horse riding (117 deaths),
motor sports (95 deaths), air sports (92 deaths among adults) and
fishing (86 deaths). When the number of participants and hours of
activity were taken into account, air sports, mountaineering, motor
sports and horse riding were found to be the most hazardous
activities – 10 to 100 times more hazardous than ball games or water
sports.<10>

Firearms
There were 60 deaths by firearms in Canada each year in
1987 and 1988.<4> Elevated mortality rates for males aged
15-24 were documented in a study that found almost one-third of
unintentional shooting deaths were hunting-related and that young
hunters appeared to be at greatest risk of injury. There is some
evidence (grade III) that keeping guns in the home unloaded and locked
away reduces unintentional deaths among children.<11>

Alcohol and Drug Use in Association With Injury
Several studies from different countries have demonstrated that
alcohol is an important contributing factor in many injury deaths,
especially among adults. Higher proportions of positive alcohol
readings occurred among home accident victims (p<.001) than among
a comparison group of accident patients admitted to the same Boston
hospital emergency service. Approximately half of several thousand
deaths by drowning reviewed by autopsy in Auckland, Sacramento
County, Baltimore, and Geelong, Australia showed evidence of alcohol
consumption.<12>
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Effectiveness of Prevention Maneuvers
During the past decade numerous descriptive studies concerning
home and recreational injuries have been published. More important
however, is the steady stream of experimental and quasi-experimental
studies demonstrating that unintentional injury and death are not
random, unpredictable events, but are predictable and
preventable<13> and must be looked upon as being a disease whose
prevention must be approached scientifically. One model for organizing
preventive measures for unintentional injury and death is the Haddon
Matrix,<14> named after a leading thinker in injury control. Three
widely adopted approaches to interventions for accidental injury
arising from this model are described in greater detail; namely, public
health education, environmental legislation, and individual counselling.
(i)

Public Health Education – Health professionals who wish to direct
their efforts toward a major cause of death can give effective
leadership to programs to prevent drowning by counselling
patients that alcohol increases the hazard of water sports.<12>
The well known dictum “do not drink and drive” also applies to
water recreational activity in the modification, “do not drink and
dive.”

(ii)

Legislative/Environmental – As influential as physicians may be with
patients, they can have a far greater impact on promoting home
safety by discussions with legislators, who in turn can modify the
environment through building codes and safety legislation (see
Table 2, Chapter 76 on Injuries in the Elderly). For example,
barriers, bicycle paths and other design features that separate
the cyclist from traffic and pedestrians or remove through-traffic
are effective measures for reducing bicycle-related injuries.<15>
In general, modifying the environment appears to be more
effective than trying to change human behaviour.

(iii)

Individual Counselling – While the evidence that physician
counselling is effective in preventing injuries is inconclusive in
some areas, minor reductions in injury rates would have major
public health benefits. The evidence for these activities will be
presented sequentially for each major type of home and
recreational injury in adults.

Unintentional injury
and death are
not random,
unpredictable events:
they are predictable
and preventable

Burns and Fire-Related Injuries
Smoke and carbon monoxide rather than heat or flame are
generally responsible for fire-related deaths. Use of smoke detectors
alone could reduce the residential fire fatality rate by about 50%. The
relative risk of residential fire death rate in homes without a smoke
detector relative to that in homes with one has been reported at
2.0-2.5.<16> Residential sprinklers are about 20 times more expensive
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but control the fire and concentration of combustion products so that
those with poor mobility may not need to escape.

Suffocation
A review of before and after studies of programs teaching the
Heimlich maneuver were reported to have resulted in 10-45%
reductions in choking deaths.<17> The 1985 Health Promotion Survey in
Canada found that only 34% of respondents indicated they knew how
to administer CPR and/or the Heimlich maneuver.

Bicycle and Sports-Related Injury
A case-control study of injuries among bicycle riders
experiencing crashes in greater Seattle showed that safety helmets
reduced the risk of head injury by 85% (odds ratio 0.15; 95%
confidence interval (CI): 0.07-0.29) and of brain injury by 88% (odds
ratio 0.12; 95% CI: 0.04-0.40).<18> These results are confounded by
the fact that those who choose to wear helmets would tend to have a
different overall attitude toward safety; however, the physics of
crashing suggest that helmet wearing is advisable.<19> In a survey of
894 South Australian bicycling enthusiasts, 197 had crashed and struck
their head or helmet within the previous 5 years; a significant
association was found between helmet use and reduced severity of
head injury (p<0.005) which persisted (p<0.05) after adjustment for
crash severity. Based on a cohort of 100 consecutive head injuries in
Portsmouth, it was estimated that the wearing of safety helmets would
prevent at least half of the minor head injuries and reduce the
seriousness of major injuries sustained in cycle accidents.
Although bicycle helmets have been shown to reduce the rate of
head and brain injuries from bicycle mishaps, the use of helmets is still
uncommon. Educational programs promoting helmet use have shown
no impact on the proportion of helmet wearers in a school age
population.<20> Helmet design, peer pressure, lack of availability, and
cost have been found to be reasons for non-use.

Alcohol and Substance Abuse Intervention for
Prevention of Injuries
Alcohol testing and history taking in all cases of accidental injury
has been suggested. When alcohol and/or other drugs are implicated
in an injury, a number of expert groups have recommended that the
connection should be authoritatively communicated to the patient
with follow-up to self-help groups. This strategy is based on
preliminary evidence that an appeal to fear fortifies adolescent
intentions to eschew alcohol. The effectiveness of counselling
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regarding substance abuse to reduce recreational injury rates has not
been evaluated.

Recommendations of Others
The “Year 2000 Injury Control Objectives for Canada”
recommend that individual counselling be targeted particularly towards
high-risk groups; namely, families with young children, the socioeconomically disadvantaged, aboriginal people, situations where
alcohol and/or substance abuse is suspected, and the elderly living
alone.<21>
The American Academy of Pediatrics, based on expert opinion,
makes the following recommendations concerning bicycle helmet
use:<22>
1.

Physicians should inform parents and patients of the importance
of wearing bicycle helmets and the dangers of riding without a
helmet.

2.

Retail outlets should be urged to carry approved, inexpensive
helmets that are available at the time of purchase of the bicycle.

3.

The Consumer Product Safety Commission should develop
mandatory, uniform safety standards for bicycle helmets.

4.

Coalitions of physicians, parents, and community leaders should
be encouraged to develop and support community-based
programs to promote bicycle safety and helmet usage.

5.

The popular media should be urged to depict the helmeted
bicycle rider on television, in advertisements and in promotional
materials.

The Technical Study Group on Fire Safety, in its report to
the U.S. Congress (1987) advocated decreasing the number of
cigarette smokers, flame retardant sleepwear and promotion of
self-extinguishing cigarettes and matches as means to decreasing
fire related injuries and deaths.
In 1989, the U.S. Preventive Services Task Force recommended
the following: “Patients who use alcohol or other drugs should be
warned against engaging in potentially dangerous activities while
intoxicated. It may be clinically prudent to provide counselling on
other measures to reduce the risk of unintentional household or
environmental injuries from falls, drowning, fires or burns, poisoning,
bicycle collisions, sports and firearms.”<23>

Conclusion and Recommendations
There is fair evidence (grade II-2) that bicycle helmet use
for those who ride the roadways reduces the rate of head injury
and death<19> (B Recommendation). There is fair evidence

Counselling should
be targeted towards
high/risk groups:
socio-economically
disadvantaged,
aboriginal people,
where alcohol use is
suspected, and
elderly living alone
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(grade II-2) that not drinking while being involved in water recreational
activities reduces the rate of drowning among young adults<12>
(B Recommendation). There is some evidence (grade III) that
keeping guns in the home unloaded and locked away reduces
unintentional deaths among children<11> (C Recommendation). There
is some evidence (grade III) that adults learning the Heimlich maneuver
can reduce deaths due to suffocation (C Recommendation). Expert
opinion (grade III) evidence suggests that many patients seen by
clinicians could potentially benefit from counselling to modify their
accident prone behaviors. In actual practice, however, it is not known
how effectively clinicians can alter these behaviors. Since unintentional
injuries represent a leading cause of death and nonfatal injury, even
modest successes through clinical interventions could have major
public health value. Counselling is most relevant for those at increased
risk of injury, such as adolescents and young adults, persons who use
alcohol or other drugs. The optimal frequency for counselling patients
about unintentional injury has not been determined and is left to
clinical discretion.

Unanswered Questions (Research Agenda)
The Haddon Matrix for generating countermeasures provides a
model for planning research. Most of the “energy vector” and “physical
environment” aspects involve environmental design/engineering.
Improving post-event performance is the domain of both formal and
informal health care delivery systems. Provincial, regional, and local
health care delivery effectiveness must constantly be assessed by
quality assurance methods, and areas of poor performance must be
addressed. An example of this process is the setting of the Year
2000 Injury Control Objectives.<15,21> The “social environment”
sector is primarily the jurisdiction of the political/legislative institutions
in our society but is greatly influenced by public pressure. The norms,
values, and laws of our society must be constantly re-evaluated and
revised as a better understanding of the balance between individual
and corporate rights/privileges is derived. The “human” sector
presents a major challenge for behavioral medicine (e.g., medication
prescribing practices in the elderly). Much remains to be learned about
lifestyle patterns and behaviour change strategies. It is in this last area
that individual practitioners spend most of their time and energy. The
“timing” of health education messages, the effectiveness of different
motivational techniques, the counselling skills required by health care
providers, and the most conducive atmosphere for anticipatory care,
all require further elucidation.

Evidence
This review deals with household and recreational injuries
without considering occupational or aviation related injuries. These
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limitations were incorporated in the MEDLINE search strategy:
accidents as a major MESH heading under the subheadings diagnosis,
economics, epidemiology, law and jurisprudence, mortality, prevention
and control, standards and trends; and not aviation, occupational
or traffic accidents. References were identified for the years
1981 – November 1992. Other sources included Statistics Canada,
Health and Welfare Canada, the Insurance Bureau of Canada.
This review was initiated in January 1991 and recommendations
were finalized by the Task Force in June 1993.
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Table 1 :

Canadian Mortality and Morbidity Rates for Unintentional Injury in 19891
(per 100,000 – standardized to 1971 population)
Overall (0-85+ yr)
Mortality
Morbidity
M
F
M
F

Falls

6.77

4.16

Drownings

2.31

.63

2.78

Burns/Fire related

2.11

.91

11.52

4.23

Poisonings

1.88

.90

38.84

35.19

Suffocations

.72

.21

.39

.15

.60

Firearms

.57

.04

4.69

.52

.72

1

425.0

384.0

Mortality
M
F

1.38

Adult (15-64 yr)
Morbidity
M
F

3.08

.74

2.46

.44

296.2
1.68

204

2.03

.73

11.60

3.56

2.68

1.24

22.84

21.98

.09

.22

.04

.01

5.79

.61

.51

Extracted from data, Bureau of Chronic Disease Epidemiology, Laboratory Centre for Disease Control, Health and
Welfare Canada
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Prevention of Household and
Recreational Injuries in Adults
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

a) legislation

Association between
use of
alcohol/substance
abuse and recreational
drowning in
adolescents.

Case control
study<12> (II-2)

Fair evidence to
implement (B)

b) individual
counselling

Little information on
ability of physician to
influence adolescent
behaviour.

Expert
opinion<5> (III)

Insufficient evidence
to include or
exclude (C)

a) legislation

Association between
severity of head injury
in cyclists with non-use
of helmets.

Case-control
study<19> (II-2)

Fair evidence for
implementing (B)

b) individual
counselling

Limited ability of
physician to influence
helmet use.

Randomized controlled
trial<20> (I)

Insufficient evidence
to include or
exclude (C)

Do not drink and dive
(be involved in water
sports)

Use helmets when
riding bicycles on
roadways
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Prevention of Household and
Recreational Injuries in Adults (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

a) legislation

Association between
fire-arm related deaths
and accessibility of
loaded guns.

Expert opinion<11>
(III)

Insufficient evidence to
implement (C)

b) individual
counselling

Little information on
ability of physician to
influence behaviour.

In the home make
guns inaccessible;
keep ammunition and
gun separately

Insufficient evidence to
include or
exclude (C)

Use of Heimlich
maneuver to treat
choking on objects
a) Public Health
Education

Association between
suffocation from
choking on objects and
lack of person to
perform Heimlich
maneuver.

Expert opinion<17>
(III)

Insufficient evidence to
implement (C)
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In 1987 the Canadian Task Force on the Periodic Health
Examination recommended that physicians who see adolescents
should advise those who are sexually active about the correct use
of appropriate contraception (B Recommendation). Review of
more recent evidence has not altered this recommendation,
however oral contraceptives have been identified as the method
of choice for adolescents in combination with a condom to
protect against sexually transmitted diseases (STDs). Evidence
from school-based clinics and community-based programs aimed
at the reduction of adolescent pregnancy and STDs has also been
evaluated, and supports the preventability of unintended teen
pregnancy.

Burden of Suffering
In 1989, there were 39,600 teenage pregnancies in Canada. The
teenage pregnancy rate for Canada (pregnancies per 1,000 women
aged 15-19) was 44.1, down from 53.4 in 1975.
Teenage pregnancy levels are much lower in Canada than in the
United States. In 1985, there were 37 pregnancies per 1,000 Canadian
females aged 15-19 compared with 95 pregnancies per 1,000 females
of the same age in the United States. In 1985, the fertility rate for
Canadian teenagers (23 births per 1,000) was less than half that of the
U.S. teenagers (52 per 1,000). The proportion of teenagers accepting
abortion is comparable (38% in Canada and 44% in the U.S.) so that in
1985, the abortion rate for Canadian teenagers was 14 per 1,000,
about one third of the U.S. rate (42 per 1,000).

The Risks/Effects of Teenage Pregnancy
The most serious physical risk to the teenage parent is death
from pregnancy complications. For girls under 15 years the
1
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Toronto, Toronto, Ontario
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3
Co-ordinator of the Canadian Task Force on the Periodic Health Examination,
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complication rate is 60% higher than the rate for all women and
2.5 times higher than the rate for mothers 20 to 24 years old.
However, the increased risk of maternal complications may be
associated more with socioeconomic factors than with age.
Teen mothers can expect to complete less education than those
who do not bear children early. Teen mothers also reach lower levels
of work success and of long-term income, and feel less satisfied with
their vocational achievements. Satisfaction with career progress is also
lower for married teenagers with children compared to married
teenagers without children.
Adolescent mothers who marry subsequent to their child’s birth
are more likely than other adolescent couples to divorce or separate.
Most teenage families with children are single-parent families.
Infants born to mothers less than 15 years of age are twice as
likely as other infants to weigh less than 2,500 g (5 lb, 8 oz), a factor
associated with increased infant mortality. 6.7% of live births in Canada
during 1990 to women aged <20 years were of infants weighing
<2,500 g, compared to 5.5% low birth weight babies born to mothers
of all ages. Infants born to mothers less than 17 years of age are three
times more likely to die in the first 28 days of life. However, cigarette
smoking, poor gestational nutrition, low pre-pregnancy weight,
primiparity and short stature are probably more important risk factors
than maternal age.
Thus, adolescent pregnancy and childbearing may carry
increased medical risk for mother and baby as well as lasting social,
academic and economic disadvantages for mother, father and children.
Except for academic and economic disadvantage, the evidence is
weakened by lack of control for confounding variables.

Sexually Transmitted Diseases
38,074 cases of genital chlamydia, 9,451 cases of gonococcal
infection and 1,196 cases of syphilis were reported in Canada in 1992.

Adolescent
pregnancy may
increase medical risk
as well as social,
academic and
economic
disadvantage

Given the prevalence of STDs in the adolescent population, the
spread of HIV is particularly worrisome to health care providers. As of
January 1, 1992, 22 cases of AIDS were reported in Canadians aged
15-19 years (<1% of all cases; 8 were reported in the 10-14 year
age-group) and 1,092 cases (20%) were reported for those aged
20-29 years. Chapter 58 on HIV provides more extensive discussion of
risk groups; there are several other related Chapters on STD
prevention/screening.
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Maneuver
Counselling for Contraception
All physicians who see adolescents should assess whether those
who are sexually active are practising appropriate contraception.
Although some physicians may be uncomfortable discussing these
matters with young people, the third-person approach may be useful
(e.g., “Some people your age are dating, some are having sexual
intercourse. How about you?”.)
Durant and colleagues<1> developed a model that can be used
clinically to anticipate and recognize the multiple inter-relationships
between factors that usually influence adolescent contraceptive
behaviour. However, findings from empiric tests of the model indicate
that among low socioeconomic black female adolescents, only a small
part of the variation in frequency of intercourse or of engaging in
unprotected coitus was explained. Clinical attempts to identify
adolescent patients at risk of pregnancy using only one or two criteria
will probably be unsuccessful. Thus, all adolescents should receive
counselling.

Teenage Use of Contraception and Compliance

Eighty-five percent of
adolescents saw their
physician in the
course of a year; only
one-third of sexually
active girls ever
discussed
contraception

Of all age groups, teens are the least likely to practice
contraception. As one study noted “...the most notable feature of
adolescent contraceptive behaviour is inconsistency.” Although
adolescents are thought not to visit a physician very often, a random
sample of 1,000 teenagers in Ottawa (response rate 73%) revealed that
85% had seen their physician in the preceding year but only one-third
of sexually active girls had ever discussed contraception with their
physicians.
To eliminate the risk of pregnancy, an adolescent should
understand that the only absolute method of contraception is
abstinence. When this is not the adolescent’s choice, however,
appropriate contraceptive options should be offered.
Studies have shown that adolescent compliance is determined in
part by the relationship established with health care providers.
Accessible clinic hours, positive attitudes in the reception area, time
spent waiting for the physician, care taken with the examination and
assurances of confidentiality are all factors associated with adolescents’
compliance. A further consideration may be financial as many
adolescents have limited financial resources. Additionally, physicians
should be open to some female adolescents’ preference for a female
examiner. Table 1 identifies actions a physician can take towards
ensuring compliance. The effectiveness of these steps in ensuring
compliance has not been systematically evaluated.
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Contraceptive Options
Table 2 summarizes the available adolescent contraceptive
methods with their advantages and disadvantages.<2> Table 3 provides
additional information on estimates of contraceptive failure by type of
contraception method over its first year of use.<3>

Oral Contraception
The oral contraceptive pill is highly effective in preventing
pregnancy using reversible means. It has been reported to be the
overwhelming favourite prescription method of contraception for
adolescents (84% vs. 4% for IUD and 11% for diaphragm).<4>
Additional advantages include its relative low cost and ease of use.
At the same time, however, clinicians are concerned that by
relying solely on an oral contraceptive (OC), adolescents are leaving
themselves open to STDs and particularly to HIV/AIDS. Experts
recommend that adolescents who are sexually active should be advised
to use condoms in combination with oral contraceptives.<5> This
combination has not been evaluated.
Case-control studies have shown that OC’s reduce the risk for
endometrial cancer,<6> epithelial ovarian cancer,<2,7> pelvic
inflammatory disease,<8> toxic shock syndrome<9> and ectopic
pregnancy.<10> The potential association between OCs and cervical
neoplasia is unsettled.<2> There is also some concern regarding a
possible association between breast cancer and the use of OCs.
However, many of the case-control studies evaluated in metaanalysis<11,12> were of low quality, without protection from bias or
from the potentially confounding effects of duration of lactation,
induced abortion, recent pregnancy or a history of diseases that are
associated both with reduced use of OCs and reduced risk of breast
cancer. One study<13> suggested that prognosis for breast cancer is
worse for those who start oral contraceptives at an earlier age.
Further evaluation is required.

Adolescents who are
sexually active should
be advised to use
condoms in
combination with oral
contraceptions

While most epidemiologic studies have shown an association
between oral contraceptive use and an increased risk of venous
thrombosis and embolism, the risk for teenagers is very small. Finally,
OCs can improve the quality of life by conferring protection against
a number of common ailments that affect teenagers: primary
dysmenorrhea, benign breast disease, ovarian cysts and iron deficiency
anemia.
Expert opinion supports the use of OCs by teenagers as a safe
method to avoid unwanted pregnancy since the overall risks of taking
OCs are much less than the risks of pregnancy. Low-dose OCs have
not been linked with either heart attack or stroke in contemporary
U.S. studies and the evidence regarding breast cancer is contradictory.
While the overall risk of thromboembolism in oral contraceptive users
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may be increased over that of the general population, the risk to
teenagers, especially those who do not smoke, is minimal. As with all
medical choices, the benefits of a treatment must be weighed against
potential risks.

Benefits/Risks of Intrauterine Device (IUD)
While compliance is assured with intrauterine devices and
effectiveness is comparable to that of OCs, they provide no protection
from sexually transmitted diseases and the risk of adverse affects
associated with IUDs appears to be higher for adolescents. Expert
opinion supports their use mainly for older women in stable
monogamous relationships.<14>

Barrier Methods and Spermicides
In their recent review,<15> Rosenberg and Gollub reported that
observational studies show that condoms offer widely divergent
degrees of protection against sexually transmitted diseases. Metaanalysis shows that for most outcomes, condoms decrease infection
rates by approximately 50%. While protection seems to increase with
more consistent use, condoms may not protect against organisms
transmitted by external genital contact. The rate of condom use
among 15-19-year old males in the United States was 58% in 1988,
more than double the rate reported in 1979 (21%); 20% of sexually
experienced females reported currently using condoms (47% at first
intercourse), compared with 11% in 1982. Condoms are widely
available but are less effective in preventing pregnancy than IUDs or
OCs.
Foams, diaphragms and creams are unpopular with adolescents
in North America.<2,16> Each of these options interferes with
spontaneity, requires the adolescent to plan ahead, requires motivation
and familiarity with technique, and is “messy”. Diaphragms and cervical
caps, which are assumed to be used in conjunction with spermicide,
leave a portion of the vagina unprotected; observational studies
indicate a reduction in sexually transmitted diseases of 50-100%.<15>

Long-Acting Contraceptives
The impact of new long-acting contraceptives such as the
progestin implant (Norplant) on the reduction of adolescent
pregnancy is currently unknown and will likely depend on the cost
and availability of the method and on teens’ acceptance of these
methods (including insertion discomfort and tolerance of menstrual
irregularity). One observational study suggests Norplant is well
accepted by adolescents.<17> Compliance is assured and effectiveness
is high, but the methods again offer no protection from STDs.
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Implant systems (for men) are under investigation as are vaginal
rings releasing levonorgestrel and injectable hormone contraceptives.
Birth control “vaccines” are also being developed, the most advanced
being a vaccine inducing antibodies against human chorionic
gonadotrophin (hCG).

The Morning-After Pill
Postcoital contraception (PCC) (the morning-after pill/ Ethinyl
estradiol/dl-norgestrel in combination) has been shown to prevent
pregnancy for most women when given after sexual intercourse.
Termination of the pregnancy was not achieved for 1.1-2.0% of
women treated, resulting in 15-30% of the expected number of
pregnancies.<18-21> Side-effects include nausea (50%) and vomiting
(20%). Women who rely on barriers, spermicide, withdrawal or
periodic abstinence should be informed about the “morning-after pill”.

Effectiveness of Prevention and Treatment
The Primary Care Physician
There have been no studies evaluating whether physicians
identifying sexually active teenagers and counselling them on
contraception will lead to more appropriate knowledge and behaviour.
Most studies have evaluated interventions provided by non-physicians.
However, the success of these interventions demonstrates that
unintended pregnancy is preventable. There is no indication that
physicians would be less successful.
A randomized controlled trial of 75 sexually active females
in a clinic setting also showed that education programs increased
knowledge of AIDS (p<0.001).<22> No significant differences were
noted regarding attitudes or condom acquisition and other changes
in behaviour were not addressed. School-based AIDS-prevention
curricula have had modest effects.

Community-based Programs
A recent report documented a successful community-based
program to reduce adolescent pregnancy in counties of South Carolina
characterized as rural, low income and undereducated. Their public
health approach involved teenagers, parents, community leaders,
ministers, schools, churches, and community groups. School sex
education, use of mass media and training of adult leaders in the
community were all included. The estimated pregnancy rate declined
35%, compared with pre-intervention levels (95% confidence interval
(CI): -14% to -57%). Comparison communities (no intervention) had
5-16% increases in the rate of teenage pregnancy (p<0.002). While the
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counties were comparable in terms of racial/ethnic composition,
population density, income, and education, the comparison
communities initially had lower estimated pregnancy rates (35-53%
versus 61% in the target community).<23>

School-Based Programs
Most of the evidence regarding school-based programs (SBPs)
comes from the United States. Most SBPs report a rate of use
exceeding 75% of the school population once teens become aware of
available services. An evaluation of the Baltimore SBPs’ attendance
suggests that their accessibility rather than any new or newly packaged
information about sex, family planning or other new services was
responsible for high student use.<24> St. Paul, Minnesota<25> and
western Massachusetts<26> studies have shown that birth rates for
teenagers can be reduced by more than 50% without major reliance
on abortion, in a population which is not upper middle class, not
college bound, and which has traditionally been viewed as very hard to
reach.
Table 4 summarizes a number of examples of effective
community-based and school-based programs operating in the United
States.<23-29> This is grade II-3 evidence that comprehensive schoolbased efforts to lower the rates of teenage pregnancy can be effective.

Sex Education in the Schools
Education programs and computer games are effective in
providing at least short-term knowledge and attitudinal change in
adolescents but school sex education by itself appears to have little or
no effect on adolescent sexual activity or pregnancy rates. However, a
study of 536 low-income minority students in Atlanta showed that
those who participated in a family planning outreach program for
eighth graders led by older students, were less likely (p<0.01) to
report initiation of sexual activity by the end of the 9th grade (24%
versus 39% of students had not had sexual intercourse).<28>

Recommendations of Others
In 1989, the U.S. Preventive Services Task Force<30>
recommended that clinicians should obtain a detailed sexual history
from all adolescent patients. Empathy, confidentiality and a
nonjudgemental supportive attitude were stressed. It was
recommended that clinicians involve young pubertal patients and,
where appropriate, their parents in early, open discussion of sexual
development and effective methods to prevent unintended pregnancy
and sexually transmitted diseases, and that sexually abstinent
adolescents be encouraged to remain abstinent. Oral contraceptives
and barrier methods (with spermicide) were recommended as the
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most effective means of reducing risk in sexually active persons, and
complete sexual abstinence as the most effective method overall. The
U.S. Task Force stated that sexual abstinence and the maintenance
of a mutually faithful monogamous sexual relationship should be
emphasized as two important measures to reduce the risk of sexually
transmitted diseases. Patients who engage in sexual activity with
multiple partners or with persons who may be infected with sexually
transmitted organisms should be advised to use condoms and
instructed in their proper use.
The American Ad Hoc Committee on Reproductive Health
(Sub-committee of the Society for Adolescent Medicine)<5> and the
Committee on Adolescence of the Council on Child and Adolescent
Health<31> advocate more physician training regarding pregnancy
counselling for adolescents. The Council also recommends that
pediatricians who do not want to counsel their teenage patients about
sexual matters, refer their patients to counselling facilities experienced
and sensitive to the needs of adolescents.

Conclusions and Recommendations
Given prevention program successes in community- and schoolbased clinics, there is fair evidence that physicians can reduce the toll
of unwanted pregnancy by provision of education and contraceptive
services, by involving pubertal patients and, where appropriate, their
parents in early, open discussion of sexual development, prevention of
sexually transmitted diseases, and prevention of unwanted pregnancy.
Physicians caring for sexually active adolescents should address their
contraceptive practices and where indicated, should provide a
combination of services: education, counselling, contraception and
follow-up (this may include repeat D (Rh) blood group antibody
screening before induced abortion or other obstetric procedures, see
Chapter 11). Oral contraceptives combined with condoms are the first
choice for adolescents who do not wish to be sexually abstinent.

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

Evaluating Canadian school-based clinics.

2.

Evaluating the effectiveness of physicians in identifying sexually
active and unprotected teenagers, counselling, prescribing
contraceptives, and altering their behaviour.

3.

Examining the effectiveness of a more widely available “morningafter pill” program because the majority of teenagers are
unprotected during their first sexual encounter.
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4.

Further research into the reasons for noncompliance with oral
contraception and the development of creative and effective
solutions for non-compliance. Research into the effectiveness of
counselling adolescents in the use of condoms in combination
with oral contraceptives and with spermicide is also
recommended.

Evidence
The MEDLINE search strategy undertaken for the years 1988 to
November 1993 identified articles using the following key words:
pregnancy, unwanted; adolescent; contraception; inject; contraceptive
agents; contraceptive devices; human; contraception behaviour; and
sex counselling.
This review was initiated in January 1993 and recommendations
were finalized by the Task Force in October 1993.
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Table 1:

Steps to Encourage Compliance with Contraceptives

1. Discuss mechanism of action of contraceptive
methods.

7. Provide close follow-up (every 8 to 12 weeks).

2. Discuss anticipated side effects.

8. Review instructions and the importance of
compliance at each visit.

3. Assure patient confidentiality.

9. Provide a contact person.

4. Explain all tests.

10. Provide verbal rewards to patients who keep
follow-up appointments and comply with
instructions.

5. Give oral and written instructions.

11. Telephone patients who miss appointments.

6. Give samples at initial visit.

Table 2:

Adolescent Contraceptive Methods<2>

Non-hormonal
method

Advantages

Disadvantages

Cost1

Condom

Male shares
responsibility; nonprescription;
demonstrated protection
against sexually
transmitted diseases
(STDs); highly effective
when used with vaginal
spermicide

Interferes with
spontaneity and requires
high degree of motivation.

12 @ $4.40-7.50;
12 @ $7-10 with
spermicidal
lubricant

Diaphragm

Some protection against
STDs

Requires prescription (Rx)
and fitting; “Messy” to
use; increased risk of UTI;
requires motivation,
consistent compliance
and forethought.

Physician visit;
$30 and
$4-5/tube of
cream or jelly

Cervical cap

Some protection against
STDs

Requires Rx and fitting;
may not be able to fit;
possible cervical
abnormalities; associated
with problems of odour,
dislodgment, discomfort,
difficulty inserting and
removing, vaginal
discharge, discomfort to
partner, and bleeding.

Physician visit;
caps not
available
(US$100);
$4-5/tube of
cream or jelly

Contraceptive
sponge

Some protection against
STDs; non-prescription

Need access to water
prior to use; may be
difficult to remove.

3 @ $8

1

Cost at 1 Halifax location, January 26, 1993; U.S. prices 1991 publication<2>
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Table 2:

Adolescent Contraceptive Methods<2> – (Concl’d)

Non-hormonal
method

Advantages

Disadvantages

Cost1

Vaginal
spermicide

Some protection against
STDs; non-prescription

Interferes with
spontaneity; “Messy” to
use; may need to wait for
dissolution; less effective
when used alone.

foam
$17-20/container;
$16-19/tube
cream or jelly

Intrauterine
device

Compliance assured;
highly effective

Requires Rx and insertion;
no protection against
STDs; increased risk of
pelvic infection; increased
bleeding and cramping;
high expulsion rate;
inappropriate for use by
adolescents, particularly
nulligravidae.

Physician visit
$50 lasts
1-4 years

Periodic
abstinence

No chemicals or devices;
reduces the risk of STDs

Fertile interval less
predictable in
adolescents; no
protection against STDs;
requires extensive
education, high
motivation, self-control;
requires participation of
partner.

Instructional
visits;
Thermometer
and charts less
than $10

Oral contraceptives

Highest degree of efficacy
of reversible methods;
long-term safety well
documented; no
complicated techniques to
use; formulation can be
tailored to individual
needs

Requires Rx; compliance
with schedule necessary
for effectiveness; no
protection against STDs.

Physician visit;
$18-20/mo

Subdermal
implantation
(norplant)

Compliance assured; high
degree of efficacy

Requires Rx; recently
released in Canada;
secondary effects may be
unacceptable to
adolescents; no
protection against STDs.

Cost from the
company $450;
physician/
installation
charges vary
(US$750); lasts
5 years

1

Cost at 1 Halifax location, January 26, 1993; U.S. prices 1991 publication<2>
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Table 3:

Lowest Expected and Typical Percentages of Accidental Pregnancy in
the United States During the First Year of Use of a Method<3>
Method

Chance

Lowest Expected1

Typical2

85

85

Spermicides3

3

21

Periodic abstinence
Calendar
Ovulation method
Sympto-thermal
Post-ovulation

9
3
2
1

Withdrawal

4

18

Cap

6

18

Sponge
Parous women
Nulliparous women

9
6

28
18

Diaphragm5

6

18

Condom6

2

12

Intrauterine device (IUD)
Progestasert
Copper T 380 A

2
0.8

Pill
Combined
Progestogen only

0.1
0.5

Injectable progestogen
Depot Medroxyprogesteron acetate
Norethisterone

0.3
0.4

0.3
0.4

Implants
NORPLANT (6 capsules)
NORPLANT (2 rods)

0.04
0.03

0.04
0.03

Female sterilization

0.2

0.4

Male sterilization

0.1

0.15

4

20

3
3

Among couples who initiate use of a method (not necessarily for the first time) and who use it perfectly
(both consistently and correctly), the author’s best guess of the percentage during the first year if they
do not stop use for any other reason.
2 Among typical couples who initiate use of a method (not necessarily for the first time), the percentage
who experience an accidental pregnancy during the first year if they do not stop use for any other
reason.
3 Foams and vaginal suppositories.
4 Cervical mucous (ovulation) method supplemented by calendar in the preovulatory and basal body
temperature in the postovulatory phases.
5 With spermicidal cream or jelly.
6 Without spermicides.
1
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Table 4: Examples of Effective Community-Based and School-Based Programs
Study and Program

Edwards Laura et al
1980<25>
St. Paul Maternal & Infant
Care Project

Services/Methodology

Results

Operates a comprehensive clinic on
the school premises. Screening,
counselling and pelvic examinations
are performed at school. Students
requesting contraceptive services are
referred to the same staff at a nearby
clinic after school hours. Follow-up is
performed at school.

Over the first three years of
operation, the student birth rate was
reduced by 56% from 70 per 1,000
(37 births out of approximately
470 female students) in the
1972-3 school year to 35 per 1,000
(13 births among 371 female students)
in 1975-6. This decline was significant
(p<.01) and was a more rapid decline
than that which occurred in the
nation as a whole.

The clinic also provides prenatal and
postpartum care, gynecologic exams,
contraceptive education, counselling
and referral and testing for STDs.
Additional services include athletic
and physical exams, weight-reduction
program, well-child physical exams,
immunizations and drug education
and counselling.

The percentage of mothers dropping
out of school after delivery fell from
45% to less than 10%.
The young mothers continuing their
education have accepted
contraception and have had no
repeat pregnancies.
The contraceptive continuation rate
at 12 months was 86.4 per 100. By the
end of the third year of the clinic,
(1976) 50% of the entire student body
had attended the clinic at least once
and 92% of the pregnant students had
obtained prenatal services.

Brann Edward A et al
1979<26>
Family Planning Council of
Western Massachusetts
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Awareness Program at a vocational
high school. Teachers in the schools’
home economics department became
concerned when they noted that
approximately 40% of each class got
pregnant before completing school.
Together with the Family Planning
Council they devised a special
awareness program conducted twice
yearly with the female students. The
program consists of a film and group
discussion.

Led to a decline in the pregnancy
rate from 40% to approximately 4%.
Over the 2.5 years the program was
in place, there were only two
pregnancies, one planned and
carried to term and one intentionally
aborted. The teachers also noted that
the participants in the program were
less eager to get married immediately
upon graduation, a common event in
the period before the program.

Table 4: Examples of Effective Community-Based and School-Based Programs – (Cont’d)
Study and Program

Kirby Douglas et al
1991<27>
Six diverse school-based
clinics serving low-income
populations. Five of the six
serviced a predominantly
black population.

Services/Methodology
Every clinic employed at least one
part-time or full-time physician. They
all provided primary health care,
contraceptive counselling and
pregnancy tests, but they differed in
the emphasis placed on reproductive
health, provision of sexuality
education and family planning
services.

Results
Survey data collected indicated the
clinics neither hastened the onset of
sexual activity nor increased its
frequency.
At one school where pregnancy
prevention was a high priority and
staff issued vouchers for
contraceptives, the use of condoms
and pills were significantly higher
than in the comparison school.
Another school clinic which focused
on high-risk youth, emphasized
pregnancy prevention and dispensed
birth control, recorded a significantly
higher use of pills than its
comparison school.
Another clinic which focussed on
AIDS education and prevention found
condom use increased significantly
over time but not pill use.

Brann Edward et al
1979<26>
The Maryland State
Department of Health and
Mental Hygiene

Vincent Murray L et al
1987<23>
The School/Community
Program for Sexual Risk
Reduction Among Teens in
the western portion of a
South Carolina county

Program in education and human
sexuality for adolescents in two rural
areas of the state.
The program consisted of a
combination of sex education in the
schools taught by trained teachers,
sensitization of county health
departmental staff to the situation of
teenagers, and access to
contraception in distribution centres
where teens were known to gather.
The program consisted of the
education of adults in the target
community – parents, ministers,
community leaders and the media.
Sex education in the schools was
only a small part of an overall effort
to postpone the age of first coitus
and to promote the consistent use of
effective contraception. Central to the
project was an educational program
to help adults improve their skills as
parents and as role models in the
community.

In Charles, Calvert and Worcester
Counties, the combined fertility rate
for 15- to 19-year-olds fell from
84 births per 1,000 females in 1972 to
56 per 1,000 in 1975, a 33% drop. In
the 15 to 17 year old range, the rate
fell from 66 per 1,000, to 42 per 1,000,
a 36% drop.

In the pre-intervention years, the
intervention and comparison portions
of the county had similar average
rates of 60.6 and 66.8 pregnancies per
1,000 females. In 1984 and 1985 (two
and three years after implementation)
the estimated pregnancy rate (EPR)
declined in the intervention group to
a level of 25.1 pregnancies per
1,000 females. This was significantly
lower (P<.01) than the average EPR in
the comparison counties.
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Table 4: Examples of Effective Community-Based and School-Based Programs – (Concl’d)
Study and Program

Zabin et al 1986<24>
Baltimore

Howard & McCabe
1990<28>
Atlanta

Orton & Rosenblatt
1986<29>
Ontario
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Services/Methodology

Results

Pregnancy prevention program
implemented in 1 inner-city junior and
1 senior high school with a
predominantly black, low-income
population. 2 schools serve as the
control. Program provided students
with sexuality and contraceptive
education, individual and group
counselling and medical and
contraceptive services over a period
of 3 years.

Decreases in pregnancy rate were
reported in contrast to city-wide rate
increases. Changes in sexual and
contraceptive knowledge occurred;
age at first intercourse was delayed
(median 7 months); the percentage of
students going to the clinic or doctor
before first intercourse increased
from 50 to 71% as did attendance
during the first months of sexual
activity; junior high boys used the
clinic as freely as girls their same
age. The authors conclude that
access to free high-quality services
was probably crucial to success.

Family-planning outreach program for
eighth graders in a local school
system. The program is led by older
teenagers and focusses on helping
students resist peer and social
pressures to initiate sexual activity.

By the end of the eighth grade,
students who had not participated in
the program were as much as five
times more likely to have begun
having sex than were those who had
had the program.

Combination program of school
sexuality education and clinic
contraception services.

A decline in teen births (-13%) plus
the decline in the younger teen
population (-10%) resulted in a 22%
decline in the annual number of
pregnancies to younger teens by
1981 – almost a thousand less than in
1976.
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Prevention of Unintended Pregnancy and Sexually
Transmitted Diseases in Adolescents
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Identification of
sexually active
adolescents;
counselling on sexual
activity and
contraceptive
methods;
recommendation of
appropriate
contraception

Incidence of unwanted
pregnancy decreases
with appropriate use
of contraception by
compliant individuals;

Comparison of times
and places<2,3> (II-3)

Intervention to
enhance compliance is
somewhat effective.

Comparisons of times
and places <22,25,26>
(II-3)

Fair evidence that
sexually active
adolescents be
advised about correct
use of oral
contraceptives and
condoms (B)
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Physical
Activity
C o un s e lli n g

By Marie-Dominique Beaulieu
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Physical Activity Counselling
1

Adapted by Marie-Dominique Beaulieu, MD, MSc, FCFP from
materials prepared for the U.S. Preventive Services Task Force2

There is fair evidence to support the effectiveness
of regular physical activity for the primary prevention of
cardiovascular heart disease and hypertension. Physical activity
can also contribute to the prevention of obesity, non-insulin
dependent diabetes and osteoporosis. There is insufficient direct
evidence to indicate whether physician counselling of patients to
incorporate regular physical activity into their daily routines will
have a positive effect on their behavior. However, qualifying
considerations suggest that such counselling may be clinically
prudent, especially for patients who are sedentary.

Burden of Suffering
Research on the relationships between physical activity and
health are complex due to the variety of maneuvers and target
outcomes considered. It is important to distinguish between physical
activity and physical fitness. Physical activity or exercise are behaviors
and physical fitness is a set of attributes that represents the capacity
to perform the physical activities. Hence, physical activity, and its
opposite, sedentariness, are usually defined in terms of the amount of
time during the day devoted to certain types of physical activity or
exercise, either during work and/or leisure time. This review focuses
on the effects of physical activity levels on the primary prevention of
various health conditions, rather than on cardiorespiratory fitness or
specific training activities as primary or secondary prevention
measures.

Physical inactivity
increases the risk of
CHD nearly two-fold
which is comparable
to other major CHD
risk factors

The total burden of suffering attributable to a sedentary lifestyle
in Canada and the United States is difficult to ascertain. However,
sedentary lifestyle appears to be an independent risk factor for allcause mortality<1-3> and of developing certain chronic diseases,
particularly, coronary heart diseases (CHD)<4>, hypertension<5,6>
and obesity.<7,8> Sedentariness has also been associated with
the risk of developing non-insulin dependent diabetes mellitus
(NIDDM)<9-11> and osteoporosis. Physical inactivity increases the
risk of CHD nearly twofold and is comparable to other major CHD

1

Associate Professor, Department of Family Medicine, University of Montreal,
Montreal, Quebec
2
By John Burress, MD, MPH, Research Fellow, Harvard School of Public Health,
Occupational and Environmental Medicine, Boston, MA; Donald M. Berwick, MD,
MPP, Associate Professor of Pediatrics, Harvard Medical School, and Vice Chair,
U.S. Preventive Services Task Force
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risk factors.<4,12> In terms of attributable CHD risk, a sedentary
lifestyle may carry a burden similar to that of smoking.<2,4>
In 1985, a review of eight national studies conducted in Canada
and the United States showed that about 20% of the adult Canadian
population exercised at a level recommended for cardiopulmonary
fitness, 40% exercised at a level below that recommended for cardiopulmonary fitness but sufficient for other health benefits, and 40%
were sedentary. The Canada Health Promotion Survey conducted in
1990 showed a slight decrease in the proportion of Canadians who
qualified as regular exercisers, from 54% to 48%.
The relationship between the level of physical activity and socioeconomic variables is unclear. Although individuals from higher socioeconomic classes report performing vigorous physical activity during
leisure time more frequently than those from lower classes, the level
of daily physical activity is higher in lower socio-economic classes for
both males and females. However, for most working people, physical
activity on the job does not make up for sedentary leisure time.
Women are as active as, or more active than, men between the ages of
25 and 64. However Canadians most likely to engage in daily exercise
during their leisure time are men aged 65 and older.

Maneuver
The form of physical activity that is best suited to a given
individual depends on that individual’s needs, limitations, and goals.
Current scientific knowledge suggests that the preferred general
primary prevention maneuver is moderate-level physical activity
performed consistently to accumulate 30 minutes or more over the
course of most days of the week.<13> The following are considered
moderate intensity physical activities (above 4.5 Mets): normal walking,
golfing on foot, slow biking, raking leaves, cleaning windows, slow
dancing, light restaurant work. Activities such as slow jogging, brisk
walking, shovelling snow, heavy house repairing and gardening, racquet
sports, to name a few, are considered vigorous activities. To improve
cardiovascular fitness, exercise cannot be performed occasionally or
seasonally, nor can one expect protection from CAD simply by having
exercised regularly in the past.

Current knowledge
suggests that the
preferred prevention
maneuver of
moderate-level
physical activity
be performed
consistently to
accumulate
30 minutes or more
over the course of
most days of the
week

Moderate physical activities have higher compliance rates than
vigorous exercise activities, mesh better with daily lifestyles, and are
well maintained over time.<3>

Potential Adverse Effects of Physical Activity
The benefits of exercise must be weighed against potential
adverse effects, which include injury, osteoarthritis, myocardial
infarction, and rarely, sudden death.
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Data on the incidence of injury during non-competitive physical
activity are scarce. One study randomly assigned 70-79 year-old
men and women to strength training, walk/jog, or control groups.
Injury rates were 8.7% for the strength training group during the full
26 weeks of the study, 4.8% for the walk group during weeks 1-13, and
57% for those who jogged during weeks 14-26 and had walked during
their first 14 weeks. The risk of injury does not seem to be associated
with age or sex. Most exercise-induced injuries are preventable. They
often occur as a result of excessive levels of physical activity, and
improper exercise techniques or equipment.
The concern that long-term physical activity may accelerate the
development of osteoarthritis in major weight-bearing joints is not
supported by case-control data. Reasonable recreational exercise
performed within the limits of comfort while putting joints without
underlying abnormality through normal motion does not inevitably
lead to joint injury.
Adverse cardiovascular events are perhaps of greatest concern.
Two recent large studies have confirmed that heavy physical activity
increases the risk of acute myocardial infarction by a factor of 2.1 (95%
confidence interval: 1.6-3.1)<14> to 5.9 (4.6-7.7)<15> However, a
protective effect of regular physical activity was observed in both
studies. As the weekly frequency of exercise increased, the relative risk
of infarction during vigorous activity dropped consistently.<14,15>
Studies suggest that sedentary individuals who engage in vigorous
activity are at greater risk for sudden death than those who exercise
regularly.<16>

Effectiveness of Prevention and Treatment
There is evidence that increasing the level of physical activity
reduces morbidity and mortality for at least the following five chronic
conditions: CHD, hypertension, obesity, NIDDM, and osteoporosis.
Effectiveness of exercise counselling by primary care providers has not
been studied as thoroughly and must be considered separately.

Primary Prevention of Coronary Artery Disease
Evidence from cohort studies has shown a consistent association
between physical activity and reduced incidence of CHD.<3,4,12>
Physical activity prevents the occurrence of major cardiovascular
events, although there is no evidence that it reduces the severity of the
events that do occur.<4> Similar benefits from exercise have been
reported in older men (up to age 75). Although the physiological
response to physical activity appears similar in men and women,
epidemiologic data sufficient to confirm a primary preventive role
of physical activity for CHD in women is not yet available.<3> The
practice of regular exercise in men protects both from the risk of
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CHD and the risk that strenuous physical activity triggers a myocardial
infarction.<14,15>
All studies about the beneficial effects of exercise on all-cause
and CHD mortality are subject to the “healthy volunteer” bias, even
if care is taken in sampling and follow-up. In the above mentioned
studies, the effects of exercise were independent of other CHD risk
factors. In some studies, the cardiovascular benefits were augmented
in the presence of other risk factors for CHD.<2,3> The observation
that the protective effect of exercise disappears in individuals who
discontinue the practice of regular physical activity supports the
presence of a dose-effect relationship.
These data do not prove causal associations. Nonetheless, the
consistency, strength, and suggestion of a graded response for the
highest levels of fitness and physical activity being associated with
decreased CHD is clear.<4>

Primary Prevention of Hypertension
Cohort studies suggest that physically inactive individuals have
a 35-52% greater risk of developing hypertension than those who
exercise. This effect appears to be independent of other risk factors
for hypertension.<5,6> A graded inverse relationship between
increasing fitness quartiles and blood pressure was noted in a large
cohort.<17> However, randomized controlled trials of primary
prevention have been either nonspecific or limited in sample size.

Primary Prevention of Obesity
Data from prospective population studies have shown an
elevation in relative risk for the development of significant weight gain
across leisure time physical activity categories.<7,8> Experimental data
on secondary prevention of obesity show such a relationship. Although
data confirms a significant effect of exercise alone on weight loss, the
combination of regular exercise and balanced caloric consumption
appears to be the most effective means of preventing obesity and
maintaining ideal body weight.<18,19> Morbidity and mortality have
been lower in overweight individuals who are physically active even if
they remained overweight.<3>

Primary Prevention of Non-Insulin Dependent
Diabetes Mellitus
Cohort data reveal an inverse relationship between the level of
physical activity and the risk of developing NIDDM.<9-11> This effect
is more pronounced among overweight men.<9> The age-adjusted risk
of NIDDM is reduced by 6% for each 500-kcal increment in energy
expenditure per week. The protective effect is especially pronounced
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in persons at highest risk for NIDDM (i.e., family history, obesity,
hypertension).<11>

Primary Prevention of Osteoporosis
Recent non-randomized controlled trials have shown that
postmenopausal women can retard bone loss through physical
activity.<20-22> Cross-sectional studies suggest that physical activity
can also reduce the rate of bone loss in pre-menopausal women.<23>
Direct evidence that physical activity reduces the incidence of
hip fractures is limited to one case-control study and one crosssectional study. The relationships between type and extent of physical
activity and osteoporosis as well as postmenopausal fractures have
recently been reviewed. Some studies have suggested that skeletal
loads generating muscle pull, rather than gravity, may provide benefit.
However, the variation in bone mineral density attributable to
differences in activity is thought to be modest (20%) compared to the
genetic contribution. Experience in intervention trials suggests the
following possible limitations of exercise as a prevention and treatment
modality: 1) the training regimen is not feasible over the long-term
even at moderate intensity, for many people; 2) the effect is not
sustained upon detraining; 3) the amount gained is modest; 4) generic
programs lacking individualization may result in high rates of
musculoskeletal complications and noncompliance; and 5) optimal
exercise prescription in terms of type, duration, intensity, and
frequency is unclear at present. Screening for osteoporosis, hormone
replacement therapy, and diet are addressed in Chapters 52 and 49.

Effectiveness of Counselling
The rationale and evidence for effectiveness of physical activity
counselling was published in 1989 by the U.S. Preventive Services
Task Force and is currently under review.<24> Studies that have
demonstrated benefits from counselling provide little information
about long-term compliance and are of limited generalizability, because
they have not been representative of typical primary care physician
counselling of healthy patients.
The latest version of Canada’s Health Promotion Survey showed
that of 42% of the adults who reported increasing their level of leisure
time physical activity in the year prior to the survey, a majority (59%)
did so because of increased knowledge of the risks of remaining
sedentary. The example of others (46%), support from friends and
family (43%), changes in social values (31%), and new life situations
(30%) were also important factors in helping people become more
active.
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Recommendations of Others
Health Canada, Canada Fitness and most Canadian Provinces
have developed community intervention programs to foster increased
physical activity. The objectives of these initiatives are to encourage
sedentary individuals to engage in moderately intense physical activities. The message of the federal government’s “Green Plan” on
“Active Living Environment Program” (ALEP) is “to encourage both
individually and collectively, behavioral changes that support and
encourage Canadians to engage in more responsible, active and
healthier outdoor physical activities that are environmentally friendly”.
In 1989, the U.S. Preventive Services Task Force recommended
that clinicians should counsel all patients to engage in a program of
regular physical activity, tailored to their health status and personal
lifestyle.<24>
The American College of Sports Medicine (ACSM) has also
issued guidelines for developing and maintaining cardiorespiratory
fitness, body composition, and muscular strength and endurance,
which are different objectives. A concise methodology for risk
stratification prior to exercise testing based on age, coronary risk
factors, signs and symptoms, and anticipated level of training has been
published, along with guidelines for exercise prescription, including
contraindications. Exercise stress testing to evaluate for CAD is not
considered necessary, provided that the individual is contemplating
initiation of low level physical activity and does not meet the criteria
for high risk.

Conclusions and Recommendations
There is fair evidence that the regular practice of moderate
intensity physical activity is an independent risk factor associated with
a reduction in: all-cause and CHD mortality, incidence of CHD,
hypertension and NIDDM, and the maintenance of a healthy body
weight.<1-12> Considering the high prevalence of CHD, the benefits
of regular physical activity in terms of decrease in CHD attributable
risk is estimated to be comparable to that of smoking cessation.
Recent data have also shown that individuals who practice moderate
intensity physical activity regularly are less likely to be victims of
myocardial infarction during strenuous exercise. The effectiveness of
regular exercise on the primary prevention of osteoporosis is also
supported by fair evidence. However, the attributable impact of
exercising on the prevention of osteoporosis may be modest,
considering the important contribution of genetic factors to bone
mineral density.

The regular practice
of moderate intensity
physical activity is
independently
associated with a
reduction in all-cause
mortality

High intensity physical activity by unfit people is associated with
greater cardiovascular risk and increased risk of orthopedic injury.
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There is no scientific evidence that any general or specific
counselling intervention by family physicians will influence sedentary
individuals to practice regular physical activity. However, one must not
forget that knowledge of the risk of sedentariness was the first reason
to increase one’s level of physical activity given by adults interviewed in
Canada’s Health Promotion Survey. Physicians, as part of the health care
system, are a major source of health information and should be able to
reinforce public health initiatives. They must also inform patients about
the risks of excessively intensive physical activity under certain
circumstances. Emphasis should be on encouraging a variety of selfdirected, moderate-level physical activities (e.g., gardening, raking
leaves, walking to work, taking the stairs) which can be more easily
incorporated into an individual’s daily routine. Sporadic exercise,
especially if extremely vigorous in an otherwise sedentary individual,
should be discouraged. If an individual requires additional direction or
supervision, clinicians may wish to refer patients to an accredited
fitness center or exercise specialist.

Unanswered Questions (Research Agenda)
The effectiveness of a short duration counselling intervention
by the family physician in affecting long-term behavior patterns in
sedentary individuals needs further investigation.

Evidence
The literature was identified by a MEDLINE search for the
English language from 1988 to 1993 using the key words exertion,
exercise, leisure activities, mortality, coronary disease, cardiovascular
system, osteoarthritis, and obesity. This review was initiated in
October 1993 and recommendations finalized by the Task Force in
March 1994.
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Physical Activity Counselling
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Moderate-level
physical activity*
performed
consistently to
accumulate 30
minutes or more over
the course of most
days of the week

Regular practice of
moderate intensity
physical activity* has
been associated with a
reduction in all-cause
mortality, incidence of
coronary heart disease
(CHD), high blood
pressure (HBP) and
non-insulin dependent
diabetes mellitus
(NIDDM) and protects
against the risk that
vigorous exercise
triggers myocardial
infarction.

Cohort studies: Allcause mortality<1,2>,
CHD<3,4,12>,
Risk of MI<14,15>,
HBP<5,6,16>,Obesity
<7,8,18,19>,
NIDDM<9-11> (II-2)

There is fair evidence
to recommend that
individuals engage in
the regular practice of
moderate intensity
physical activity (B)

Regular weightbearing exercise by
pre-menopausal and
post-menopausal
women

Weight-bearing
exercise stimulates
bone deposition.
The specific type and
duration of exercise
necessary is still
unknown.

Non-randomized
trial<20-22> (II-1)

Evidence for or against
a recommendation for
women to engage in a
specific type of
exercise to reduce
osteoporosis risk is
lacking (C)

Inquiry on physical
activity level and
information on the
health benefits of
regular moderate
activity and on the
dangers of vigorous
activity for unfit
individuals

No studies on the
effectiveness of
counselling by
physicians. Physicians
are an important
source of health
advice. Important
reduction of CHD risk
attributable to physical
activity.

Expert opinion<24>
(III)

Evidence for or against
a recommendation to
include physical
activity counselling in
the periodic health
exam is lacking (C)

*

The following are considered moderate intensity physical activities (above 4.5 Mets): normal
walking, golfing on foot, slow biking, raking leaves, cleaning windows, slow dancing, light
restaurant work, etc.
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Obesity is very
prevalent and has
been linked to
coronary artery
disease,
hypertension,
hyperlipidemia,
diabetes, and
increased mortality

The Canadian Guidelines for Healthy Weights and the
Report of the Task Force on the Treatment of Obesity were
published in 1988 and 1990 respectively. Both reports recognized
that persons with a body mass index (BMI) of ≥27 kg/m2, who
were considered obese, were at increased risk of health
problems.<1,2> The rationale for detecting the presence or
absence of obesity is twofold: 1) To prevent the development of
obesity in those with a normal BMI; and 2) To reduce weight in
persons with obesity. It is hoped that detecting and treating
obesity will decrease the incidence of coronary artery disease,
diabetes, hypertension, hyperlipidemia and other diseases which
have been linked to obesity. This, in turn, would reduce morbidity
attributable to these diseases and lower overall mortality. This
improvement in health status is predicated on sustained weight
loss. At present there is insufficient evidence that these goals can
be achieved based on the following conclusions: 1) Obesity
prevention programs are ineffective in reducing the incidence of
obesity; 2) Weight reduction is associated with a high rate of
recidivism over the long term in the vast majority of persons,
regardless of the weight loss method used; and 3) In obese
persons there is no evidence that weight reduction will be
longstanding and will translate into a reduction of morbidity
(ie. reduced incidence of myocardial infarct, stroke, etc.) or lower
mortality. However, one cannot exclude the possibility that
weight reduction can have health benefits in a small minority of
persons in whom long-term weight loss is successful. As well, in
obese persons with coexistent diabetes, hypertension or
hyperlipidemia, weight reduction can be recommended cautiously
since this may improve the symptoms and management of these
diseases. Obesity in children is discussed in a separate chapter
(Chapter 30).

Burden of Suffering
In a cross-sectional study conducted between 1986-1990 in
Canadians aged 18-74, the prevalence of obesity (BMI ≥27 kg/m2) was
35% in men and 27% in women.<3> Three percent of men and 5% of
women were found to be morbidly obese (BMI ≥35 kg/m2). Factors
1

Clinical Research Fellow in Thromboembolism, Department of Medicine,
McMaster University, Hamilton, Ontario
2
Professor of Pediatrics and of Preventive Medicine and Biostatistics, University of
Toronto, Toronto, Ontario
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associated with an increased prevalence of obesity include increased
age, a low level of education, low physical activity, alcohol use in men
and parity in women.<4> Obesity has been causally linked to several
diseases including coronary artery disease, hypertension,
hyperlipidemia and diabetes. The evidence supporting an independent
association between obesity and these diseases is based on crosssectional and longitudinal population-based cohort studies. These
studies showed an increased prevalence of these diseases amongst
obese persons as compared to non-obese persons, after controlling
for potential confounding factors such as smoking and family
history.<5-13> Recent data from several studies have suggested that
the central form of obesity, as defined by an increased waist/hip ratio,
correlates with the presence of the aforementioned diseases
independent of the BMI.<11,12,14-18> Obesity has also been
associated with other diseases including obstructive sleep apnea,
cholelithiasis, venous thromboembolism, and certain neoplasms
(breast, colon, endometrial, ovarian and prostate) although the
evidence linking obesity to these conditions is not as extensive.<19>
The psychological impact of obesity, although not as well studied, may
be substantial, given the emphasis on a lean body image and the
negative perception of an overweight state that currently exist in our
society.
Obesity has also been independently associated with an
increased mortality rate based on large prospective cohort
studies.<5,7,19-21> These studies were of long duration, ranging from
10-26 years, were controlled for smoking behaviour, and eliminated
early deaths during the follow-up period that may have been related to
pre-existent sub-clinical disease unrelated to coexistent obesity.

Maneuver
The diagnosis of an obese state can be made using several
methods (e.g. weight-height ratios, body circumference ratios, and
skinfold thickness measurements). In Canada, the body mass index
(BMI = weight/height2) is the most widely accepted method of
detecting the presence of obesity. This index is closely correlated with
weight but largely independent of height. The BMI uses a statistical
correction for height so that body weight will correlate maximally with
adiposity. The BMI measurement is easily performed, reliable, and
correlates well with body fat content.<22> In Canada, obesity is
defined for both men and women as a BMI ≥27 kg/m2. A BMI above
this cut-off is associated with an increased health risk. Morbid obesity
is defined as a BMI in men or women ≥35 kg/m2.<1>
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Effectiveness of Prevention and Treatment
The prevention of
obesity through
community-based
educational programs
has not yet been
proven to be
successful

At least two large community-based studies have assessed the
effectiveness of educational programs aimed at encouraging weight
reduction as part of an overall healthy lifestyle.<23,24> After five to
ten years of intervention there was no significant difference in the
average weight loss in the communities which received education as
compared to control communities. Other educational interventions
aimed at reducing cardiovascular risk factor prevalence have met with
similarly disappointing results. (see Chapters 43 and 54)
The clinical approach to the management of obesity can be
similar to the management of other chronic disorders such as diabetes,
hyperlipidemia or most forms of hypertension. Lifelong dietary therapy
and possibly long-term pharmacologic or behavioural treatment would
be required to control obesity successfully. Given the high rate of
recidivism following weight reduction, weight reduction targets should
be realistic and modest weight loss or maintenance of a steady body
weight may be appropriate therapeutic goals. The treatment of obesity
should be individualized depending on each patient’s age, BMI, and the
coexistence of other diseases such as diabetes, hypertension or
hyperlipidemia which have been linked to obesity.

Dietary Therapy

Weight reduction
methods may be
successful initially,
but most obese
persons eventually
regain the weight that
they lost

Two types of calorie restricted diets are currently used. Low
calorie diets (LCD) provide 1,000-1,500 kcal of energy daily. Very low
calorie diets (VLCD) provide <800 kcal per day and require physician
supervision. Numerous cohort studies and randomized trials have
demonstrated effective weight reduction over the short term but few
randomized trials have assessed the effectiveness of weight reduction
over a 3-5 year period. For both LCDs and VLCDs approximately
50-78% of participants who lost weight initially returned to their
baseline weight within 1-3 years.<25,26> In studies with a longer
follow-up of up to five years a similar pattern has occurred, with the
vast majority of persons who lost weight eventually returning to their
original pre-treatment weight.<27,28> Sustained weight loss may be
achieved in a small number of persons.

Appetite-suppressant Drug Therapy
There have been many recent placebo-controlled clinical trials of
various appetite-suppressant drugs as adjuncts to dietary therapy in
the treatment of obesity. Drug therapies have been shown to be
effective in reducing weight when combined with a diet but the effects
have been limited to periods when the drug is taken or when a
predetermined diet is maintained. In general, as with dietary
restriction, drug therapy may be effective in the short-term but
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long-term (i.e. 3-5 year) benefits have not been demonstrated except
in a small minority of persons.<29-31>

Behavioural Therapy
Behavioral therapy when used alone for the treatment of obesity
will lead to only modest weight loss (i.e. 0.5-0.75 kg/week).
Consequently, this form of treatment is usually used in concert with
other weight reduction methods. It has been postulated that long-term
behavioural therapy may reinforce the necessary lifestyle and cognitive
changes required to maintain long-term weight loss. However, even in
studies with long-term weight loss counselling, sustained weight loss
has been difficult to achieve in all but a few subjects.<32,33>

Surgical Therapy
Surgical therapy for obesity is usually considered only for
persons with morbid obesity in whom more conservative forms of
treatment have been unsuccessful although it is combined with dietary,
and often with behavioural therapy. Vertical band gastroplasty is
currently considered to be the most effective and safest of all gastric
lumen reducing procedures. A small cohort study has reported
improved mortality benefit in selected patients.<34> The use of
intragastric balloon insertion has been compared with dietary therapy
in a placebo-controlled study; weight loss was not found to be
significantly different in either group.<35,36>

Exercise and the Treatment of Obesity
When combined with dietary and behavioural weight reduction
methods, there is little evidence that exercise augments weight loss
unless there is significant change in the baseline exercise
capacity.<37,38> Exercise has been recommended as an adjunct to any
weight reduction program since it may help people maintain their diet
through a sense of psychological well-being, and this in turn may
prevent weight regain. However, the Task Force recommends the
regular practice of moderate to intense physical activity for the
maintenance of a healthy body weight (Chapter 47).

Benefits of Weight Reduction
There is substantial evidence that treatment of obesity can
improve the management of many of the purported sequelae of
obesity. Based on randomized trials and prospective cohort studies,
weight reduction has been shown to reduce systolic and diastolic
blood pressures amongst obese persons with hypertension,
independent of sodium intake, thereby reducing their antihypertensive
drug requirements.<39,40> In obese diabetics, weight loss can improve

Weight reduction can
improve control of
hypertension,
diabetes and
hyperlipidemia but
other benefits may be
limited by recidivism
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glycemic control and reduce the need for or the dosage of oral
hypoglycemics or insulin.<41> As well, weight loss can improve
hyperlipidemic states and may significantly reduce symptoms in patients
with obstructive sleep apnea.<42,43> The evidence that treating
obesity will prevent major outcome events such as myocardial
infarction, stroke or diabetes and will reduce mortality is sparse. This
evidence is based on insurance company mortality data, retrospective
analyses of prospective cohort studies and one retrospective
study.<5,44,45> However, since weight reduction is usually short-lived
this may attenuate or obscure any potential benefit that weight loss
might achieve in terms of reduced major morbidity or mortality.

Risks Associated With the Treatment of Obesity
Weight reduction has been associated with several possible
adverse effects, depending on the method of treatment. Diets of less
than 1,000 kcal can cause orthostatic hypotension, fatigue, hair loss,
transient menstrual irregularities and symptomatic cholelithiasis. Drug
therapy can commonly cause drowsiness, fatigue and gastrointestinal
discomfort. Gastroplasty and balloon insertion surgery can lead to
gastric ulceration, perforation and bowel obstruction. Over the long
term, weight reduction and fluctuations in weight (weight cycling) have
been associated with increased cardiovascular morbidity and higher
mortality.<46-48> These interesting results are based on
observational studies that have certain methodologic limitations.
Further prospective studies are required to address this important
issue before definitive conclusions are made.

Recommendations of Others
In 1990 the Canadian Task Force on the Treatment of Obesity
encouraged weight loss in obese persons with “coexistent health
problems that can be ameliorated with weight loss and/or at risk of
developing conditions associated with obesity (e.g., those with a family
history of diabetes)”. They advised weight loss in the presence of
“upper body obesity” when the individual’s BMI was ≥25 kg/m2.<2>
The U.S. National Institute of Health Technology Assessment
Conference on obesity recommended treatment in persons with
health problems that could be lessened by weight loss such as sleep
apnea, hypertension or non-insulin-dependent diabetes mellitus, and
that weight control might be appropriate in persons near the upper
limit of the healthy weight range. The U.S. Preventive Services Task
Force recommendation is currently under review.
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Conclusions and Recommendations
There is insufficient evidence at this time to recommend the
inclusion or exclusion in a routine physical examination of BMI
measurement for persons aged 18-65, given the lack of long-term
effectiveness of weight reduction therapy in the large majority of obese
persons. Weight reduction can be cautiously recommended in obese
persons with coexistent diseases who may benefit from weight loss,
after taking into account the high recidivism rate and adverse effects of
weight loss. For all persons, who are either obese or in the upper
normal BMI range and in whom weight reduction is not indicated or
has been unsuccessful, maintenance of a stable weight would be a
reasonable alternative.<25> Moderate intensity physical activity, taking
into account current fitness levels, is also recommended for all
Canadians to maintain a healthy body weight (Chapter 47).

Unanswered Questions (Research Agenda)
The following are research priorities:
1.

To develop a better understanding of the etiology and
pathophysiology of obesity, and to clarify the clinical importance
of central (android) obesity.

2.

To design and execute long-term randomized trials or
methodologically sound cohort studies so as to determine the
effects of sustained weight reduction and weight cycling on well
defined morbidity events and on mortality.

3.

To develop effective obesity prevention strategies.

4.

To develop effective weight reduction strategies in obese
persons with coexistent diseases whose management may be
improved by weight loss, and in other persons with obesity.

Evidence
The literature was identified with a MEDLINE search for the
years 1966 to June 1993 using the following key words: Obesity,
weight reduction. Further references were obtained from the
bibliographies of review articles and recently published articles that
had not yet appeared in the MEDLINE directory.
This review was initiated in March 1993 and the
recommendations were finalized by the Task Force in January 1994.
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Prevention of Obesity in Adults
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Counselling to prevent
obesity

Primary prevention
programs are
ineffective in reducing
the incidence of
obesity.

Prospective cohort
studies<23,24> (II-2)

Insufficient evidence
to recommend for or
against primary
prevention programs
for obesity (C)

Measurement of
height and weight,
calculation of body
mass index (BMI)
(weight/ height2) and
treatment of obesity

BMI is a reliable and
valid method of
determining body fat
content and detecting
obesity.

Prospective cohort
study<22> (II-2)

In most obese persons
weight reduction
methods can be
effective in the short
term but over the long
term weight loss is
eventually regained.
There is insufficient
evidence that weight
reduction will reduce
morbidity and mortality
but weight reduction
may have health
benefits for the small
minority who achieve
long-term weight loss.

Randomized trial<29,
30,35,36> (I); cohort
studies<27, 28,33,34>
(II-2)

Insufficient evidence
to include or exclude
from the periodic
health examination
(C); weight reduction
can be cautiously
recommended in
persons with obesity
and coexistent
diabetes, hypertension
or hyperlipidemia. In
persons who are
either obese or in the
upper normal BMI
range, in whom
weight reduction is
not being considered
or has been
unsuccessful,
maintenance of a
stable weight is a
reasonable alternative

Over the long term,
weight reduction and
weight cycling have
been associated with
increased
cardiovascular
morbidity and
mortality.

Prospective cohort
studies<46-48> (II-2)

(Continued on next page)
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Prevention of Obesity in Adults (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Measurement of
height and weight,
calculation of body
mass index (BMI)
(weight/ height2) and
treatment of obesity

High-Risk Group*
Weight reduction can
improve short-term
control of coexisting
diseases but there is
insufficient evidence
that weight reduction
will reduce morbidity
and mortality (e.g.
myocardial infarct,
stroke).

Randomized trial<40>
(I); prospective cohort
studies<41,42,44>
and retrospective
study<45> (II-2)

(See previous page)

*
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Persons with obesity and coexistent diabetes hypertension or hyperlipidemia.
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Nutritional Counselling for Undesirable
Dietary Patterns and Screening for
Protein/Calorie Malnutrition Disorders in
Adults
Prepared by Christopher Patterson, MD, FRCPC1 drawing from
materials prepared for the U.S. Preventive Services Task Force2

The consumption or lack of consumption of certain

nutrients has been associated with a wide variety of illnesses. This
chapter focuses upon diseases induced by excessive consumption
and selected deficiency states. There is a strong association
between excessive consumption of saturated fats and coronary
artery disease, and weaker associations between consumption of
fats and malignancies of the breast, colon and prostate. (Also see
chapters on childhood obesity (Chapter 30), obesity (Chapter
48), cholesterol screening (Chapter 54), and lung cancer (Chapter
64). Chapters making nutritional recommendations for pregnant
women should also be consulted where possible: neural tube
defects (Chapter 7), low birth weight (Chapter 4), iron
supplementation (Chapter 6), breast feeding (Chapter 22), iron
deficiency anemia (Chapter 23), and dental caries (Chapter 36)).
There is good evidence for the efficacy of nutritional counselling
by non-physicians. In 1979 the Canadian Task Force on the
Periodic Health Examination concluded that there was
insufficient justification to screen the general population for
malnutrition, but recommended screening and/or case-finding for
certain high risk groups.<1> High-risk groups included adolescent
girls, pregnant women, women who breast feed for unusually long
periods, the elderly (especially if living alone), Native peoples and
food faddists.
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2
By Steven H. Woolf, MD, MPH, Science Advisor, U.S. Preventive Services Task
Force, Paul S. Frame, MD, Clinical Associate Professor, Department of Family
Medicine, and Department of Community and Preventive Medicine, University of
Rochester School of Medicine and Dentistry, Rochester, NY, and Robert S.
Lawrence, MD, Director, Health Sciences, The Rockefeller Foundation, New York,
NY
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Burden of Suffering
Dietary Excess
Diseases associated with dietary excess and imbalance rank
among the leading causes of illness and death in the western world.
Major diseases in which diet plays a role include coronary artery
disease, some cancers and cerebrovascular disease. Coronary artery
disease is the leading cause of death in Canada, accounting for about
46,600 deaths per year.<2> Cancer of the colorectum, breast and
prostate are epidemiologically associated with nutritional risk factors
and together cause 15,500 deaths annually.<3> Cerebrovascular
disease is the third leading cause of death accounting for about
13,900 deaths per year.<2> Caloric intake exceeding energy
expenditure can lead to obesity, which in turn is a risk factor for both
hypertension and type II diabetes mellitus. Hypertension is also
associated with excessive sodium intake. Sequelae of hypertension
include stroke, cardiac and renal failure. Diabetes is a leading cause of
neuropathy, peripheral vascular disease, renal failure and blindness.

Excessive dietary fat
intake contributes to
75,000 deaths
annually in Canada

Major disparities between recommended dietary practices and
actual consumption are most notable in intakes of fat (30% vs. 38%)
and complex carbohydrates (55% vs. 48%). There is also concern
about excessive consumption of inappropriate vitamin and mineral
supplements. Multivitamins are the most commonly consumed
supplements, followed by vitamin C, calcium, vitamin E and vitamin A.
Men and women over the age of 65 are the primary purchasers. While
few individuals consume nutrient and vitamin preparations in amounts
considered toxic, the need for these supplements for most people is
questionable. Reasons cited for nutrient supplement use are often
inappropriate (e.g. to improve general health, to prevent colds and
other illnesses, to prolong youth, increase energy level, etc.). Most
people receive advice on the use of supplements from unreliable
sources. Large amounts of vitamin C can result in a rebound deficiency
with clinical signs of scurvy when supplements are stopped abruptly.
High doses of vitamin C may interfere with the absorption of vitamin
B12, and lead to the formation of oxalate renal calculi. For fat-soluble
vitamins, excess intake of Vitamin A may cause bone and joint pains,
changes in the skin and hair, hepatomegaly and benign intracranial
hypertension. Vitamin D excess may lead to hypercalcemia and
excessive excretion of calcium with skeletal decalcification. Self
administered calcium supplements from “natural sources” may be
contaminated with toxic substances such as lead. Excessive doses of
zinc may interfere with immune function.
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Deficiency Disorders
Nutritional factor deficiencies have been linked to osteoporosis,
diverticular disease, constipation, and iron deficiency anemia. Seventyfour to eighty percent of women do not meet the recommended
requirement for calcium. Dietary deficiency of calcium has been
implicated in the genesis of osteoporosis. Those who are less exposed
to the sun, and hence less capable of dermal photosynthesis of
cholecalciferol may be at particular risk; this includes many elderly
living alone or in institutions. An estimated 40% of North American
women will suffer from osteoporosis-related fractures by the time they
reach age 70. Hip fractures are associated with significant pain,
disability, decreased functional independence and high mortality.
Deficiency of dietary fibre has been implicated in constipation and
other gastrointestinal disorders such as diverticulosis. A large number
of adults do not consume Recommended Nutrient Intakes (RNI) for
dietary fibre. Constipation is a frequent complaint, and diverticular
disease produces significant morbidity. Iron deficiency is common in
menstruating women whose diet is deficient in foods containing
available iron, especially meats. Pregnant women, and those who nurse
for a prolonged period of time are also at risk for iron deficiency. Up
to 63% of people over age 60 have been documented to have deficient
iron intakes.
Chronic alcoholics are at high risk for deficiency disorders as
they derive an excessive amount of energy from alcohol to the
detriment of other nutrients, resulting in deficiency of water-soluble
vitamins, particularly thiamine. Strict vegetarians are another
vulnerable group for B group vitamin deficiency.
Five to six percent of males and 15-22% of females in Canada
have a low body mass index (BMI less than 20) which may be
associated with health problems. Malnutrition is associated with an
increased prevalence of complications and high mortality among
hospitalized patients. While those living alone are at risk, institutional
care is associated with malnutrition in as many as 52-85%.
Protein/calorie malnutrition (PCM) is characterized by inadequate
intake of both energy and protein or a sufficient energy intake with a
high carbohydrate, low protein diet. A weight loss of 10-20% from
usual weight represents moderate PCM, and a loss greater than 20%
indicates severe PCM. Due to the difficulty of defining PCM the true
prevalence is unknown, but in a community study, Canada’s Health
Promotion Survey, 8% of younger women and 15% of women aged
over 65 years had BMI values that placed them in the underweight
category.<4> PCM has been reported in 17-44% of general medical
and 30-65% of general surgical hospital in-patients.
RNI are based upon average intakes of healthy people, levels of
intake that are known to be associated with deficiency, and a limited
number of studies of nutrient supplementation. In one Canadian study,
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10-28% of elderly were at risk for dietary deficiency of calcium, betacarotene and vitamins A, D, and C.

Detection Maneuver
There are three principal methods to determine nutrient
history: screening questionnaires, dietary records and dietary recall.
Self-administered questionnaires are believed to provide
reasonable estimates of current nutritional intakes,<5> particularly for
those nutrients that are highly concentrated in relatively few foods.
The validity of food frequency questionnaires may be affected by
gender, educational, cultural and other factors which influence recall.
Alcohol is one of the most difficult items to quantify and
underestimates are frequent. Other chapters address alcohol more
directly: Chapter 5 on fetal alcohol syndrome, Chapter 41 on children
of alcoholics, and Chapter 42 on early detection and counselling of
problem drinking. Inaccuracies extend to other food items, and many
people have difficulty reporting accurate portion size.<6>
The seven-day weighed dietary record has commonly been
regarded as the gold standard for assessing habitual dietary intake.
However, recent studies have found significant bias in reporting
habitual energy intakes.<7-9> Dietary records are intrusive, which may
interfere with compliance.
Recalled diet information more accurately characterizes former
dietary intakes than does current diet information.<10> The Food
Frequency Questionnaire is more reliable for the distant past than the
recent past.<11> When individuals change food consumption during a
four year period, their estimates of former consumption are biased
towards their current consumption. Where food consumption remains
stable, there is good agreement between recalled diet and original diet
information.<12>
Determination of dietary intake for older people is problematic.
Increased prevalence of memory disorders in old age may interfere
with the accuracy of dietary recall. Twenty-four hour recall grossly
underestimates actual intake. In young adults, recall is more likely to
produce a reliable estimate of intake where a regular meal pattern is
maintained, although snacking is often omitted from reports. In the
case of dietary records and food weighing, the effort required to weigh
food may result in unwillingness to participate, limiting the
generalizability of results to those with greater compliance.

Physical Examination
Other than the finding of obesity, physical examination is
unhelpful for determining whether appropriate quantities of nutrients
are being consumed. In malnutrition, the early changes are not easily
distinguished from changes of normal aging. Abnormally thin or sparse
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hair, changes to the tongue and angles of the mouth and lips may be
seen, but require supporting dietary and biochemical evidence to
establish a diagnosis of malnutrition. Anthropometric measures include
height, weight and calculation of body mass index (BMI). As older
people tend to become shorter, measurement may not reflect former
adult height. Ulnar and fibular length appear to correlate well with
former height in older people. Adiposity may be assessed by girth or
skin fold measurements. Measuring triceps skinfold thickness (TSF) and
arm muscle area (AMA) is simple, however interobserver variability is
problematic with TSF and adequate norms have not been established
for all age groups. Midarm muscle circumference (MAMC) and AMA
do not correlate well with biochemical measures of protein status and
are insensitive to early changes. In severe malnutrition, an AMA of less
than 16 cm2 correlates highly with 90 day mortality. Anthropometric
measurements may be affected by the accuracy of location for each
measurement, and the skill level of the observer.

Laboratory Measurement
Serum protein measurements are commonly used to assess
nutritional status. Albumin levels change slowly, due to a long half-life
(14 days) and a large pool. Reduced levels are not specific for protein
deficiency, as concentrations tend to fall in advanced age and in the
presence of chronic disease. Serum transferrin may be more
responsive to rapid change due to a shorter half-life (8-10 days) and a
smaller body pool of the protein. An absolute lymphocyte count of
less than 1500/mm3 indicates malnutrition if other causes of
lymphopenia are excluded. Moderate to severe malnutrition is
associated with more marked lymphopenia.
While measures of specific vitamins may be valuable to confirm
deficiency, normal ranges for the elderly are not clearly established,
and blood nutrient levels may not reflect whole body nutrient stores.
The Nutritional Risk Index (NRI) is a risk index based on data
collected from personal interviews, anthropometric measurements,
laboratory assay of nutritional perimeters, three day food records and
medical records review. It is reported to be a valid measure of health
status.<13>

Effectiveness of Prevention
Counselling
Numerous
randomized trials
establish the value of
nutritional counselling
to reduce dietary fat
intake
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The media currently serve as the most popular source of
nutrition information. Improper nutrition is often due to uninformed
food selection, although lack of funds to purchase food is also a factor.
The ability to change dietary habits of patients through nutritional
counselling by non-physicians has been demonstrated in a number of

clinical trials involving both specialized and community-wide
programs.<14> The following randomized trials are representative of
the available evidence: in each case the intervention has been carried
out by non-physicians.
Comprehensive worksite nutritional intervention, consisting of
classes and food demonstrations, labelling nutritional information in
cafeterias and individual counselling, produces a small but significant
decrease in mean dietary fat intake.<15> In a small study of
hypercholesterolemic adults, an initial counselling session accompanied
by the distribution of printed materials was effective in lowering
dietary cholesterol levels and increasing dietary fibre intake. Follow-up
counselling was effective in maintaining positive change.<16> A course
of individual instruction, together with behavioral counselling in groups
of 12 to 15, initially weekly, then biweekly and later monthly, was
effective in reducing the percentage of energy derived from fat from
39% to 21% in middle-aged women; the control group who received
no intervention showed no significant change in dietary fat intake.<17>
In a study examining the effects of individual and group nutritional
education in males recuperating from myocardial infarction, desirable
changes in fat intake were seen only in those receiving education.
Those receiving lectures did as well as those receiving food
preparation demonstrations. Beneficial changes persisted up to
24 months.<18>
In a study designed to simulate the type of intervention possible
within the primary care setting, five-minute interviews were conducted
at which generic self-help educational materials were distributed by a
registered nurse. Ten days later the treatment group received a followup telephone call. Three months later a telephone interview was
carried out by individuals blind to subject assignment, to determine
whether changes in dietary intake had occurred. Even with this brief
intervention, small but significant reductions in fat intake and increases
in fibre intake were evident, but only in those subjects who had some
responsibility for meal preparation.<19> In the Women’s Health Trial,
groups of 8 to 15 women attended eight weekly sessions, eight biweekly sessions and subsequent monthly sessions. Substantial
decreases in fat consumption occurred, from 38% of total calories to
21%. The husbands of women receiving the active intervention
reported an average weight loss of 2.4 pounds and a reduction in
saturated fat intake significantly different from the husbands of control
group women.<20>
Although physicians may lack the time and skill to obtain a
thorough dietary history, offer specific guidance on food selection, or
address potential barriers to change eating habits, general guidelines
can be provided, and referral made to others for further counselling.
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Effectiveness of Dietary Changes
Reduced intake of dietary fat, especially saturated fat, can reduce
the risk of developing coronary artery disease. A large body of
epidemiologic evidence links serum cholesterol levels with the
development of coronary atherosclerosis. Serum cholesterol levels can
be modified by dietary measures. Controlled clinical trials in which
diets low in saturated fat were given to asymptomatic middle-aged
men with selected cardiac risk factors have reported a 10-15%
reduction in serum cholesterol levels, and in most trials a decrease in
the incidence of cardiac events such as myocardial infarction and
sudden death.<21-26> All cause mortality was not reduced, however.
Concern has been raised over studies which have shown that low-fat
diets applied to outpatients with moderate hypercholesterolemia
result in only a modest reduction of total serum cholesterol (about
5%) and a parallel reduction in HDL which might negate positive
effects.<27> The association between dietary fat and various forms of
cancer is currently under investigation. An epidemiologic correlation
between dietary fat consumption and incidence of cancer of the
breast, colon, prostate and lung is present in most case-control
studies. There is as yet no evidence that modification of dietary fat
intake in humans influences the incidence of these malignancies.
Increased intake of dietary fibre improves gastrointestinal
motility. Certain types of fibre may also be useful in controlling
carbohydrate intolerance, reducing weight and controlling lipid
disorders. A high-fibre diet may be effective in reducing intracolonic
pressure and preventing diverticular disease. The risk of developing
colorectal cancer may also be influenced by dietary fibre intake. At
least fifteen cross-cultural studies have shown an inverse relationship
between dietary fibre intake and the incidence of colon cancer. Such
studies do not provide direct evidence that high dietary fibre intake,
rather than other population dietary characteristics (e.g. low fat
intake) is directly responsible for lower cancer incidence rates.
Although case-control studies have shown inconsistent results
regarding the association between dietary fibre and colon cancer,
meta-analyses of these studies suggest an overall benefit from dietary
fibre.<28,29> Inappropriate supplementation with bran may impair the
absorbtion of calcium, zinc and iron.
A diet emphasizing the consumption of foods high in complex
carbohydrate and fibre (e.g. whole grain foods and cereal products,
vegetables and fruits) is an important means of lowering dietary fat
consumption. It is desirable to replace foods high in simple
carbohydrates (table syrup, honey, corn sweeteners) with those
containing starch and fibre. Foods high in complex carbohydrates and
fibre have a lower caloric density, and are therefore preferred for
maintaining caloric balance and healthful body weight.
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Reduced intake of dietary sodium may be of clinical benefit to
people who have hypertension, or who are likely to develop it in the
future.<30> Cross-cultural studies have shown a correlation between
the sodium intake of different populations and the incidence of
hypertension. A multi-national study involving 52 sites also
demonstrated an association between sodium excretion and the rate
of change of blood pressure with age.<31> A number of clinical trials
and recent meta-analyses have demonstrated the ability of dietary
sodium restriction to lower blood pressure by at least several
millimetres of mercury in some hypertensive and normotensive
individuals.<32> Only prospective controlled trials can provide
definitive evidence that normotensive persons who practice daily
sodium restriction are at lower risk of developing hypertension and its
complications than are those with more typical sodium consumption.
Nonetheless there is at least suggestive evidence of potential benefit
and no known harm associated with moderate sodium restriction.
Many North American women and adolescent girls consume less
dietary calcium than the recommended nutritional intake (adults
800 mg per day, adolescent, pregnant or lactating women 1200 mg per
day). Population cross-sectional studies suggest that reduced calcium
intake among women may be an important risk factor for bone mineral
loss and postmenopausal osteoporosis. Prospective studies in
asymptomatic postmenopausal women have produced inconsistent
results about the efficacy of increasing dietary calcium as a means of
slowing bone loss. Although some studies have reported that a daily
intake of 750-1040 mg per day can reduce significantly the rate of bone
loss in asymptomatic postmenopausal women, other controlled studies
have shown either no effect or an effect only on compact bone with
doses as high as 1800-2000 mg per day. A meta-analysis of intervention
and observational studies concluded that 1000 mg of calcium daily
would prevent 1% of bone loss per year.<33> For more information
on osteoporosis consult Chapter 52. While a high intake of calcium is
seen as nutritionally desirable from the point of view of skeletal health,
an association has been noted between a high intake of calcium and
arterial calcification, and between consumption of milk and mortality
from coronary artery disease.
In cases of clear cut specific nutritional deficiencies,
supplementation with the deficient nutrient is appropriate. In those
individuals who do not consume the RNI for specific nutrients, and
who may have serum levels which fall below the accepted normal
levels, but who do not have classic deficiency syndromes, controversy
exists concerning any possible benefit from supplementation. For
example, in a randomized trial of elderly long-term patients, vitamin C
supplements reduced the incidence of purpuric spots and petechial
hemorrhages, but produced no other beneficial change.<34> In a
placebo-controlled trial involving 80 healthy elderly Irish women
randomly selected from a population with marginal thiamine deficiency,
63% of those supplemented with thiamine reported increased appetite

Vitamin
supplementation in
asymptomatic
individuals is not of
established value
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and enjoyment of meals, showed significantly higher energy intakes and
weight gain. Fatigue lessened and well-being improved in 88% of
treated subjects.<35> Ninety-six independently living healthy elderly
individuals, mean age 74 years, were randomly assigned to receive an
oral nutrient supplement containing standard doses of multiple
vitamins, trace elements, minerals, or matching placebo. By 12 months
those receiving active treatment showed improvements in various
immunological parameters, and a decrease in the number of days of
illness due to infection from 48 to 23.<36>

Recommendations of Others
Canada’s Food Guide<37> suggests the following daily intakes
for adults: 5-12 servings of grain products
5-10 servings of fruits and vegetables
2-4 servings of milk products and
2-3 servings of meat or alternates.
The guide recommends eating a variety of foods from each
group every day, and choosing lower fat foods more often. The
number of servings suggested depends on age, body size, activity level,
gender, pregnancy or breast feeding.
The U.S. Preventive Services Task Force recommends a diet
emphasizing consumption of foods high in complex carbohydrates and
fibre (e.g. whole grain foods and cereal products, vegetables, and fruits)
as an important means of lowering dietary fat and calorie
consumption.<38> The Task Force also recommends that clinicians
should provide periodic counselling regarding dietary intakes of
calories, fat, (especially saturated) cholesterol complex carbohydrates
(starches), fibre and sodium. Women should receive counselling on
calcium and iron intake. Adults should be given guidance on how to
reduce total fat intake to less than 30% of total calories and dietary
cholesterol to less than 300 mg/day. Energy intake and expenditure
should be balanced to maintain desirable weight. These
recommendations are currently under review.
Specific recommendations for physicians to offer nutritional
counselling to patients have been issued by the American Medical
Association,<39> the American College of Physicians<40> and the
American Heart Association.<41>

Conclusions and Recommendations
There is good evidence that reduction of the dietary intake of fat
(especially saturated fat) and cholesterol leads to a reduced incidence
of symptomatic coronary artery disease, although not of total
mortality. There is no evidence at present that reduction of dietary fat
intake has a beneficial effect on the incidence of cancers. Reduction in
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the proportion of calories derived from fat to 20-30% does not appear
to have significant adverse effects. Avoidance of excessive body weight
by reduction of total calories, replacement of refined carbohydrates by
complex carbohydrates and increase in fibre intake is also supported
by fair evidence. Restricting sodium intake may reduce the incidence of
hypertension, and has no serious adverse effects.
While there is evidence that nutritional counselling is effective in
changing diet, the role of the physician has not been adequately
evaluated. Based on the effectiveness of dietary advice and the
association between poor diet and disease, it is reasonable to provide
general dietary advice (B Recommendation). For those at increased
risk, it is prudent to consider referral to a clinical nutritionist or other
professional with specialized nutritional expertise.
Although the prevalence of nutritional deficiency is high in
certain groups such as alcoholics, and the elderly living alone and in
institutions, there is insufficient evidence to recommend for or against
a routine search for malnutrition (C Recommendation).

Evidence
MEDLINE search 1988-1992 identified articles using the
following MESH headings: 1) Deficiency diseases or Malnutrition or
Nutrition disorders or Nutrition assessment or Nutrition and 2)
Adults or Aged.
This review was initiated in September 1992 and
recommendations were finalized by the Task Force in January 1994.
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Nutritional Counselling for Undesirable Dietary Patterns and
Screening for Protein/Calorie Malnutrition Disorders in Adults

MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Nutritional Counselling

Effectively reduces
intake of fat and
increases intake of
fibre.

Randomized controlled
trials<16-19> (I)

Reduction of dietary
fat intake reduces
incidence of coronary
artery disease but not
all cause mortality.

Randomized controlled
trials<21-26> (I)

Fair evidence to
provide general dietary
advice (B). For those
at increased risk,* it is
prudent to consider
referral to a clinical
nutritionist or other
professional with
specialized nutritional
expertise

Increase in dietary
fibre improves
gastrointestinal
motility and may
reduce colonic cancer;
replacing fat foods
with fibre reduces
serum cholesterol.

Case-control
studies<27,28> (II-2)

Despite high
prevalence in
alcoholics, the elderly
living alone and in
institutions no
evidence of benefit.

Expert opinion (III)

Screening for
protein/calorie
malnutrition

*

Insufficient evidence
to recommend for or
against a routine
search for
malnutrition (C)

High-risk group includes alcoholics and the elderly living alone and in institutions

599

C HAPTE R

S c r ee n i n g
for Diabetes
M e lli t u s i n t h e
Non-Pregnant
Adult
By Marie-Dominique Beaulieu

50

50

Screening for Diabetes Mellitus in the
Non-Pregnant Adult
1

Adapted by Marie-Dominique Beaulieu, MD, MSc, FCFP from
materials prepared for the U.S. Preventive Services Task Force2

In 1979 the Canadian Task Force on the Periodic Health
Examination concluded that screening for diabetes mellitus (DM)
in non-pregnant asymptomatic adults without risk factors was
not part of the periodic health examination.<1> Review of
further published evidence does not alter this conclusion. The
screening test for DM in the absence of symptoms or risk factors
has poor sensitivity and has never been associated with
secondary prevention of diabetic complications
(D Recommendation). Test characteristics are enhanced when
applied to high risk populations, namely native Canadians, obese
individuals and those with a strong family history of diabetes.
Based on some evidence that treatment of overt diabetes may
retard micro-vascular complications, a decision to screen in those
populations could be considered. Screening pregnant women is
discussed in Chapter 2 on Gestational diabetes.

Burden of Suffering
Diabetes Mellitus
affects 3% of
Canadians and is the
leading cause of
blindness and
end-stage renal
failure

The prevalence of DM in the general Canadian population is
estimated to vary between 2% and 2.7%.<2> Prevalence increases with
age. Estimates from the Manitoba data base yielded rates of 0.8% in
adults less than 45 years, 3.5% among those between 45 and 64 years
of age, and 7.6% among those 65 and or older.<3> Prevalence is higher
in native Canadian populations. A study conducted in Northern
Quebec revealed that 6.2% of the Cree population suffered from DM,
with a prevalence rate of 20% in women over 50 years of age.<4>
Other risk factors for diabetes include family history, obesity, impaired
glucose tolerance, and a previous history of gestational diabetes.
Diabetes may cause life threatening metabolic complications and
is an important risk factor for other leading causes of death such as
coronary heart disease, congestive heart failure and cerebrovascular
disease. Diabetes is the most common cause of polyneuropathy with
approximately 50% of diabetics developing neuropathic disease within
25 years after diagnosis.<5> Diabetes is responsible for 40% of all
1

Associate Professor, Department of Family Medicine, University of Montreal,
Montreal, Quebec
2
By M. Carrington Reid, MD, PhD, Fellow, Robert Wood Johnson Clinical Scholar,
Yale School of Medicine, New Haven, CT and Harold C. Sox, Jr., MD, Joseph M.
Huber Professor and Chairman, Department of Medicine, Dartmouth Hitchcock
Medical Center, Lebanon, New Hampshire
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nontraumatic amputations in Canada.<6> Diabetic nephropathy has
now become the leading cause of end-stage renal disease.<7> Diabetes
is also the leading cause of blindness in adults.<7> (Screening for
diabetic retinopathy in the elderly is reviewed in Chapter 78, screening
for pancreatic cancer in Chapter 71 and screening for end-stage renal
disease in Chapter 28). Individuals with this disease have higher
hospitalization rates, longer hospital stays and more ambulatory care
visits than persons without diabetes.
Most of this burden of illness is due to type II, or non-insulin
dependent DM (NIDDM), which comprises approximately 80-90% of
all cases. Type II diabetes generally occurs after age 30. Type I, or
insulin dependent DM (IDDM), generally begins before this age. This
discussion of the efficacy of screening and detection of diabetes
mellitus does not include type I DM. The low prevalence of this
disease and the fact that it has a brief presymptomatic period are
reasons against screening for type I DM.
Some authors have proposed to use immunopathologic markers,
such as islet cell antibodies, to identify presymptomatic type I DM.
These studies, which have been restricted to relatives of patients with
type I DM, have shown asymptomatic periods ranging from months to
years prior to the onset of clinical disease.<8> Many issues remain to
be resolved before recommending screening for type I DM in the
general population. The immunoassays for islet cell antibodies remain
difficult to standardize.<8> Screening for these markers has largely
been restricted to first degree relatives of patients with type I DM.
Finally, firm evidence that treatment of individuals with immune
markers prevents progression of disease or reduces complications is
lacking.

Maneuver
There are two gold standard diagnostic criteria for DM
depending on the presence or the absence of symptoms. In patients
who have symptoms and signs of diabetes (polyuria, polydipsia,
polyphagia, weight loss, fatigue, blurred vision etc.), the diagnosis of
diabetes is made on the basis of either a random venous plasma
glucose above 11.1 mmol/L (200 mg/dl) or at least two fasting venous
plasma glucose levels over 7.8 mmol/L (140 mg/dl). The oral glucose
tolerance test (OGTT) is unnecessary if the patient meets these
criteria. In patients without symptoms, biochemical hyperglycemia
must be confirmed by the 75 gr 2 hour OGTT.<7> The most
commonly used diagnostic criterion for the OGTT is that of the
National Diabetes Data Group (NDDG).<9> The test is considered
abnormal when the 2-hour venous plasma glucose level is
>11.1 mmol/L (200 mg/dl) and one glucose value before two hours is
>11.1 mmol/L (200 mg/dl).
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The National Diabetes Data Group recognizes an intermediate
form of disordered glucose metabolism, i.e. impaired glucose tolerance
(IGT). The diagnosis of IGT requires OGTT test results in which the
2-hour glucose value is between 7.8 mmol/L (140 mg/dl) and
11/1 mmpl/L (200 mg/dl), and one intervening value is greater than
ll.1 mmol/L (200 mg/dl). Thus, IGT is a point on a continuum between
normal glucose tolerance and a diabetic state.
The OGTT must be positive on more than one occasion to
establish a diagnosis of diabetes mellitus. Indeed, the OGTT is known
for its test-retest variability. In an attempt to decrease some of the
test-retest variability, the American Diabetes Association (ADA)
recommends that the OGTT only be performed in patients who have
had an unrestricted diet for three days preceding the test and that the
test should be administered after an overnight fast.<10>
Several screening tests for DM have been proposed (fasting,
random, or 2-hour post-prandial glucose). ADA states that the best
screening test is the fasting plasma glucose, in which sampling occurs
after the patient has refrained from any food or beverage for at least a
3 hour period.<7,10>.
The fasting plasma glucose has a wide range of reported
diagnostic sensitivity varying between 21% and 73%.<11-13> The wide
variability in test performance reflects the unimodal distribution of
glucose levels in most populations. Test sensitivity and specificity will
vary with the cutoff used to define a positive result on the index test
and the gold standard test. Study populations that differ in disease
prevalence and severity may also contribute.
A number of studies have evaluated measurement of
glycosylated proteins, primarily HA1c and serum fructosamine, as
screening tools for diabetes. Test characteristics compare with the
fasting plasma glucose, with sensitivities ranging from 15-91% and
specificities reported as 84-89%.<14>

Effectiveness of Screening and Treatment
Screening for diabetes mellitus in asymptomatic individuals can
only be justified if treatment during the asymptomatic phase prevents
complications more effectively than treatment instituted after
symptoms have developed. Studies over the preceding 20 years have
suggested an association between the degree of glycemic control,
duration of disease and complication rates. However, there is no
conclusive evidence supporting the increased effectiveness of early
intervention.
Microvascular complications (e.g. diabetic nephropathy and
retinopathy) are correlated with level of glucose control in longitudinal
studies. Studies examining this question have utilized almost exclusively
type I IDDM patients. The relevance of these findings to type II
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NIDDM patients is unknown. The Diabetes Control and
Complications Trial (DCCT), involving over 1,400 subjects, is the
largest prospective randomized clinical trial to date and was designed
to determine whether tight glycemic control in type I diabetic patients
retarded the progression of preexisting diabetic complications
(secondary prevention). The trial also evaluated whether tight glycemic
control prevented long term sequelae in diabetic subjects without
preexisting complications (primary prevention). Intensive therapy
reduced progression of microvascular disease in both groups.<15>
People randomized to intensive therapy had a three-fold increase in
severe hypoglycemic events. The study findings provide supportive, but
not conclusive, evidence that hyperglycemia mediates microvascular
disease in diabetic subjects. Directly translating the DCCT results to
the management of type II diabetic patients remains controversial at
this time. While improved glycemic control may result in decreasing
microvascular complications in the type II diabetic population, studies
providing firm evidence for this have not been published yet. The U.K.
Prospective Diabetes Study is designed to address this question and
data is anticipated in the near future.
Patients with diabetes are also at significantly increased risk of
developing atherosclerotic and peripheral vascular disease. There is
evidence that disease duration and degree of glycemic control do not
affect macrovascular complications in individuals treated for type II
diabetes. The rate of increase in risk of CHD events in type II diabetic
patients increases with disease duration but at the same rate as people
without diabetes. A recent review of the World Health Organization
(WHO) multinational study of vascular disease in diabetes found no
increased risk of cardiovascular events in type II diabetic subjects after
8 years of follow-up.<16> There was no significant correlation
between cerebrovascular and peripheral vascular events and diabetes
duration. Difficulty in accurately ascertaining the time of disease onset
has complicated the study of possible associations between
macrovascular complications of type II diabetes mellitus and disease
duration. However, the estimation of disease duration is quite
unreliable, since some data suggest that in the United States, as many
as 50% of diabetics ignore their condition. Some studies have shown
that up to 21% of newly diagnosed diabetics have signs of
retinopathy.<17>
The majority of individuals with disordered glucose metabolism
are classified as having impaired glucose tolerance (IGT). There is little
direct evidence that asymptomatic persons benefit from the detection
and treatment of IGT<16,18> Most untreated asymptomatic persons
with IGT do not develop diabetes. The rate of progression from IGT
to diabetes ranges from 1% to 6% per year, with a higher rate found in
some minority populations.<16> Thus, although IGT is an important
risk factor for diabetes, it is not by itself an established indication for
treatment.

Most asymptomatic
adults with impaired
glucose tolerance do
not develop diabetes
mellitus; however, up
to 50% of individuals
presenting overt
diabetes ignore their
condition
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Recommendation of Others
In 1989, the U.S. Preventive Services Task Force recommended
against routine screening for DM in the general asymptomatic nonpregnant adult population but stated that screening may be appropriate
in selected high-risk groups.<19>
The American Diabetes Association (ADA) recommends
screening for type II DM in individuals with one or more risk factors
for this condition.<10> The screening test recommended is the fasting
blood glucose assay. Routine screening of patients without risk factors
is not recommended by the ADA.

Conclusions and Recommendations
Analytic studies have
shown no benefit of
universal screening
for type II adult
diabetes mellitus in
asymptomatic adults

Screening for DM in asymptomatic non-pregnant adults suffers
from two important limitations: the lack of a screening test that
combines accuracy with practicality, and the absence of adequate
evidence that early detection and treatment improve outcome in
asymptomatic persons. Possible, but as yet unproven benefits of early
treatment of asymptomatic persons must be weighed against the
potential adverse effects of screening (e.g. false positives, labelling) and
treatment (e.g. dietary restrictions, medications, risk of hypoglycemic
events). In the general population there is fair evidence not to screen
for DM (D Recommendation).
In high-risk groups, in which the prevalence is higher, false
positive results are likely to be fewer. It may be clinically prudent to
consider selective case-finding in these groups, since unrecognized
overt diabetes carries the same risks as diagnosed type II diabetes.
Periodic testing of individuals with risk factors for diabetes
mellitus, (obesity, older age, family history of diabetes, belonging to a
high risk ethnic group) could be a reasonable middle course between
screening no one and universal screening. However, there is no
evidence that early detection improves outcomes in high-risk groups.
In non-pregnant adults, primary prevention rather than screening
may be an important means of preventing diabetes and its
complications. Among the many benefits of exercise and weight
reduction, for example, are improved glucose tolerance and reduced
obesity, important risk factors for diabetes as well as for other serious
chronic diseases. Since these healthy behaviours are widely
recommended even in the absence of diabetes, patients should be
encouraged to adopt these behaviours independent of diabetes
screening (see Chapter 47).
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Unanswered Questions (Research Agenda)
Evaluating the benefits of primary prevention and screening in
high-risk populations is an important research question to resolve.

Evidence
The literature was identified by a MEDLINE search for the
English language from 1989 to 1993 using as key words: diabetes noninsulin-dependent or diabetes-gestational and diagnosis, epidemiology
and prevention-control. The review was initiated in November
1993 and finalized by the Task Force in January 1994.
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Screening for Diabetes Mellitus in
the Non-Pregnant Adult
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Fasting blood glucose

Fasting blood glucose
has low sensitivity in
asymptomatic low-risk
populations.

Cohort studies<11-13>
(II-2)

The efficacy of
screening for diabetes
mellitus in
asymptomatic adults
without risk factors
has never been
demonstrated.

Cohort studies<16,18>
(II-2)

There is fair evidence
to exclude screening
of the general nonpregnant population in
the periodic health
examination (D)*

*

Screening in high-risk groups can help to identify relatively more diabetics but there is no
evidence that they benefit more from treatment due to such early identification.
High-risk: ethnic groups (native Canadians, Hispanic, Black Americans), obesity,
strong family history, gestational diabetes or older age.
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Screening for Thyroid Disorders and
Thyroid Cancer in Asymptomatic Adults
1

Prepared by Marie-Dominique Beaulieu, MD, MSc, FCFP
drawing from materials prepared for the U.S. Preventive Services
Task Force2

As in 1990,<1> the Canadian Task Force on the Periodic
Health Examination has concluded that there is not enough
evidence to recommend the inclusion of screening for thyroid
dysfunction (hyperthyroidism and hypothyroidism) in
asymptomatic adults. The effectiveness of screening for thyroid
cancer has also been poorly evaluated so that neither inclusion
nor exclusion of screening for thyroid cancer can be
recommended in asymptomatic adults. The line between truly
asymptomatic and mildly symptomatic adults may, however, be
difficult to draw. Considering the high prevalence of thyroid
disease, particularly hypothyroidism in women, and the fact that
some studies have shown that affected women may benefit from
early treatment, it is recommended that clinicians maintain a
high index of suspicion and not hesitate to use immunometric
thyroid stimulating hormone (TSH) assays to investigate
individuals with vague symptoms that could be related to thyroid
dysfunction.

Burden of Suffering
Hyperthyroidism and Hypothyroidism

Overall prevalence of
thyroid disorders can
reach 8% to 20% in
peri-menopausal and
elderly women

The definitions of what constitute “asymptomatic”
hyperthyroidism and hypothyroidism are far from clear. Overt
hyperthyroidism and hypothyroidism are defined as a triad of the
classical signs and symptoms of thyroid dysfunction, abnormal TSH
levels, and abnormal thyroid function tests (TT4, FT4, etc). Sub-clinical
conditions are defined by the presence of abnormal TSH levels, thyroid
function test results in the upper or lower normal ranges, and the
absence of symptoms. However, the signs and symptoms of
hypothyroidism and hyperthyroidism are very vague in nature,
insidious, and are often attributed by patients to normal aging. They
are not necessarily reported.<2> The vague nature of the symptoms
can be misleading; one study showed that 8% of patients with a

1
2
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diagnosis of depression were suffering from undetected
hypothyroidism.<3>
Community surveys have reported prevalence rates of overt
hyperthyroidism of less than 1.9%, the rates being comparable in
elderly populations.<4> If “sub-clinical” cases are included, the
prevalence rate can be as high as 2.7%.<4> In a well conducted
community study, the annual incidence rate of overt hyperthyroidism
was estimated to be 2 to 3 per 1,000 women.<4>
The prevalence of hypothyroidism is three times higher among
women than men. The prevalence in an unselected community
population of young, middle-aged and elderly individuals is about 1.4%
and the estimated annual incidence 1 to 2 per 1,000 women.<4>
Surveys of geriatric populations have yielded estimated prevalence
rates for overt hypothyroidism of 0.2% to 3%.<5> The reported
prevalence of sub-clinical hypothyroidism ranges from 0.9% to 5.2% in
the adult population<5> and from 2.6% to 20% in the elderly
population.<6>

Thyroid Cancer
Cancer of the thyroid represents 1.5% of cancers in women and
0.5% of cancers in men. In 1990, this cancer was responsible of the
death of 113 Canadians, 41 males and 72 females.<7> Cancer of the
thyroid includes several cell types: papillary and follicular carcinomas,
which are rarely fatal with appropriate treatment, and anaplastic
carcinoma, which is one of the most lethal of all cancers. Papillary
cancer occurs more frequently in adults younger than 50 years.
Anaplastic carcinoma is the more common form of thyroid cancer
after the age of 60. An undisputed risk factor is neck radiation.

Thyroid cancer
represents 1.5% of all
cancers

Maneuver
Hyperthyroidism and Hypothyroidism
The measurement of circulating T4 levels used to diagnose overt
thyroid dysfunction is not useful for detecting mild or subclinical
conditions in adults. The measurement of basal TSH levels is the most
sensitive screening test. The new generation of sensitive
immunoradiometric TSH assays can reliably detect a concentration as
low as 0.01 mU/L. Normal values range between 0.3 mU/l and 5 mU/l,
but some variations around those values are possible in different
laboratories. Clinical studies have reported a sensitivity of 80% to
100% and a specificity of nearly 100% for the early detection of
subclinical hyperthyroidism and hypothyroidism.<8>

Immunoradiometric
TSH assays have a
very high sensitivity
and specificity
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Thyroid Cancer

Neck palpation has
poor test
characteristics

The usual screening test for thyroid cancer is neck palpation.
Ultrasonography, scintigraphy and needle aspiration are reserved for
diagnostic evaluations. The accuracy of neck palpation varies with the
examiner’s skill and the size of the mass. Among patients referred for
the evaluation of a suspect solitary nodule, the sensitivity and
specificity of neck palpation was 63% and 62% compared to
ultrasonography. In one study of neck palpation in asymptomatic
adults, the sensitivity was 15% and the specificity 100% compared with
ultrasonography.<9> Therefore, a negative examination does not
exclude the possibility of having a thyroid cancer.

Effectiveness of Screening and Treatment
Hyperthyroidism and Hypothyroidism
The effectiveness of treatment of subclinical hyperthyroidism has
never been evaluated. Treatment of hyperthyroidism can be
cumbersome and expensive. The choice of a definitive treatment
depends on many factors, of which the patient’s age and severity of the
clinical disease are the most important. Clearly, the treatment strategy
is not based solely on laboratory tests. Hence, decisions about how to
treat sub-clinical hyperthyroidism rest on evaluation of the clinical
impact of the laboratory abnormalities.
There has been no randomized trial (RCT) of the effectiveness
of a screening program for sub-clinical hypothyroidism in a completely
asymptomatic population. However, there have been two RCTs of the
effectiveness of early treatment of sub-clinical hypothyroidism, and
there is some evidence concerning the natural history of this
condition.
The transition from sub-clinical to overt hypothyroidism does
not appear to be inevitable and is estimated to vary from 5% to 8%
annually. If both sub-clinical hypothyroidism and asymptomatic
autoimmune thyroiditis are present the rate increases to 12-20%
annually.<4>
Most experts now consider that an increase in TSH levels above
the normal range indicates an insufficiency of circulating
hormones.<10> Levels above 10 mU/l are considered as definitely
abnormal, and those between 5 mU/l and 10 mU/l are considered as
being in the “grey area” in the absence of any symptoms or signs of
hypothyroidism.
Treatment of mild and sub-clinical hypothyroidism with
T4 replacement therapy has been found to return the TSH and
T4 levels to normal and to ameliorate some cardiac function
indicators. Improvements in other factors, such as resting heart rate,
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sodium secretion, serum lipid levels and nerve conduction velocities,
have not been found to be statistically or clinically significant.
Two randomized controlled trials of the efficacy of early
treatment of sub-clinical hypothyroidism in women have shown that
some patients benefited from treatment as their level of well-being
increased.<11,12> In addition, treated patients had a statistically
significant increase in the systolic interval, an index of cardiac function.
However, limitations in the study designs warrant caution in
generalizing the results to all perimenopausal and postmenopausal
women, especially to very old women, since none of these studies
included women above 75 years of age. One study, by Cooper and
associates,<11> was conducted in a sample of women previously
treated for hyperthyroidism. Though an increase in TSH level revealed
a real deficit in thyroid hormone, the likelihood that these women
would have developed overt hypothyroidism in the future may have
been greater than the usual asymptomatic population.
The second trial by Nyström and collaborators<12> randomly
selected 22 of 78 women with confirmed sub-clinical hypothyroidism,
identified through a community survey. Treatment conferred a clinical
benefit to 25% of the cases. As there were no clinical indices to predict
who would respond to treatment, this suggests that three out of four
women may have been treated unnecessarily.
Latrogenic hyperthyroidism has been considered as a potential
danger of treatment of sub-clinical hypothyroidism. Iatrogenic
hyperthyroidism can precipitate angina or atrial fibrillation in
susceptible individuals, namely in the elderly with restricted cardiac
reserve. However, this iatrogenic condition can occur in any patient
treated for hypothyroidism, and can be avoided by proper monitoring.

Thyroid Cancer
The benefits of early detection of thyroid cancer are not well
defined. Five-year survival rates are better for patients with earlier
stages of cancer at diagnosis.<13> There have been no controlled trials
demonstrating that asymptomatic persons detected by screening have
better outcomes than those who sought care because of symptoms.
There is no basis on which to conclude that regular neck palpation
could have a major effect on the natural history of this infrequent
cancer.

Recommendations of Others
Few Canadian organisations have issued recommendations on
screening for thyroid diseases. The U.S. Preventive Services Task Force
does not recommend screening of asymptomatic adults.<14>
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Conclusions and Recommendations
Hyperthyroidism and Hypothyroidism

The effectiveness of
screening for thyroid
disorders in the
general population
has not been properly
evaluated

There is still insufficient evidence to support the inclusion of
screening for hyperthyroidism and hypothyroidism among
asymptomatic adults (C Recommendation). However, community
surveys and clinical trials have clearly demonstrated that an important
proportion of individuals labelled as suffering from subclinical disease in
fact had some symptoms. The high prevalence of hypothyroidism
among perimenopausal and postmenopausal women warrants a high
index of clinical suspicion and liberal use of the sensitive TSH assay in
the presence of even vague and subtle complaints. RCTs have shown
that such patients can benefit from early treatment. Paradoxically,
women over 75 years of aged have been excluded from most studies
of the effectiveness of early treatment, but are still the target of
screening for many physicians.

Thyroid Cancer
For thyroid cancer, there is no evidence to suggest that regular
neck palpation by a physician would have any impact on the outcome
of the disease but further evaluation is required (C Recommendation).

Unanswered Questions (Research Agenda)
A well planned randomized controlled trial should evaluate the
effectiveness of screening and early treatment of hypothyroidism in
apparently asymptomatic women. Such a trial would be most valuable
if it could determine effectiveness in very old women as well as in
middle-aged and perimenopausal women. The issue of the ideal
screening interval should also be clarified.

Evidence
A MEDLINE search between 1989 and 1993 was conducted
using the key words: hyperthyroidism and hypothyroidism, with the
subheadings screening and prevention and control. Only original
articles were considered. The search yielded 12 new articles. Priority
was given to the highest levels of evidence according to the CTF
methodology.
This review was initiated in December 1992 and
recommendations were finalized by the Task Force in January 1994.
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Screening for Thyroid Disorders and
Thyroid Cancer in Asymptomatic Adults
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Thyroid disorders (hypothyroidism and hyperthyroidism)
Clinical examination of
postmenopausal
women and
measurement of
serum thyroidstimulating hormone
(TSH) level by
immunoradiometric
assay

Effectiveness of
screening and early
treatment has not
been evaluated in the
general population.

Community
surveys<4-6> (III)

Early treatment of
hypothyroidism may
be beneficial for some
women.

Randomized controlled
trials<11,12> (I)

Poor evidence for
either inclusion or
exclusion
of TSH screening (C);
due to the high
prevalence of thyroid
disorders in perimenopausal women,
physicians should
maintain a high index
of clinical suspicion

Thyroid cancer
Neck palpation in
asymptomatic adults
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Effectiveness of
screening never
evaluated. Poor test
characteristics in
asymptomatic adults.

Case-series<9,13> (III)

Poor evidence for
either inclusion or
exclusion of screening
for thyroid cancer (C)
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Prevention of Osteoporotic Fractures in
Women by Estrogen Replacement Therapy
Prepared by Denice S. Feig, MD, FRCPC

1

There is good evidence to suggest that estrogen therapy
slows bone loss in perimenopausal women and fair evidence that
estrogen therapy will decrease fractures. In addition, there is fair
evidence that estrogen therapy leads to decreased cardiovascular
mortality although recent evidence suggests a small increase in
the risk of breast cancer. It is therefore recommended that all
women be counselled concerning the benefits and possible risks
of estrogen replacement therapy (B Recommendation).
Decreasing levels of bone mineral density have been associated
with increased risk of fracture, however, these predictions remain
preliminary. Therefore, widespread bone mineral density
screening to identify those at increased risk of fracture is not
advised at this time. There may be some merit in performing
bone mineral density measurement in selected individual women
to assist in decision-making regarding ERT. Note that
osteoporosis and diet are discussed briefly in Chapter 49 and the
benefits of exercise in Chapter 47.

Burden of Suffering
The most common age-related fractures are those of the distal
forearm, vertebrae, and hip. Lifetime risk of Colles’ fracture has been
estimated to be 15% in white women. These fractures rarely cause
death or long-term disability and most need no rehabilitation.
Vertebral fractures are the most common of the osteoporotic
fractures. The estimated lifetime risk for a 50 year old woman of
sustaining a vertebral fracture is 32%. Vertebral collapse is often
asymptomatic and found incidentally on x-ray. In others, vertebral
fracture may cause back pain which generally lasts a few months and
can be managed with bed rest and analgesics. Progressive vertebral
collapse can lead in some cases to kyphosis (“Dowager’s Hump”) and
chronic pain. The course of spinal osteoporosis is very unpredictable.
The proportion of those who are symptomatic with vertebral
deformity or collapse is not known.
Hip fractures are associated with more death, morbidity and
medical costs than all other osteoporotic fractures combined. The
incidence begins to rise after age 50 but rises dramatically after age 70.
A 50 year old white woman whose average life-expectancy is 80 years,
has a lifetime hip fracture risk of 15% compared with a 5% risk in men.
1
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Hip fracture rates are high in American and European whites,
intermediate in oriental populations and low in American Blacks. This
may be due to differences seen in peak bone mass achieved.
Mortality rates in the first year following a hip fracture are
12-20% higher than rates in those of similar age and sex who have not
sustained a fracture. However, much of the increased mortality may be
accounted for by concomitant illness and interventions to prevent hip
fracture may not decrease this high mortality. Morbidity following hip
fracture is high as well. Of those living at home at the time of fracture
who survive the first year, 50% require assistance with walking or with
activities of daily living and 15-25% become confined to nursing homes.
In the U.S. the cost of acute care attributable to osteoporosis was
estimated at U.S. $7-10 billion in 1984.

Maneuver
In order to prevent osteoporotic fractures all perimenopausal
women could be treated with estrogen replacement therapy (ERT) or
screening strategies could be used to identify those at greatest risk for
osteoporosis, using either historical risk factors or bone mineral
density measurement.

Effectiveness of Preventive Treatment (ERT)
There is good evidence from randomized controlled trials that in
the short-term (≤2 years) use of percutaneous estrogen,<1> oral
estrogen<2> or estrogen and progesterone therapy<3> prevents bone
loss or may even increase bone mass in perimenopausal women. There
is fair evidence that estrogens retard bone loss up to 10 years.<4,5>
However, the important issue is whether this decrease in bone loss
translates into decreased fracture rates.

There is good
evidence that
estrogens retard
bone loss up to
10 years

Ert and Incidence of Osteoporotic Fractures
There is fair evidence from case-control,<6-10> cohort<11-13>
and one randomized controlled study<5> to suggest that ERT prevents
osteoporotic fractures, including, most importantly, fractures of the
hip (point estimates of relative risk; 0.65-0.79; p<.05).<11,12> Current
users and those starting estrogen therapy within 3-5 years of the
menopause seem to benefit most.

There is fair evidence
that ERT prevents
osteoporotic fractures

The optimal duration of use is not known. A recent study found
that only women taking ERT for a minimum of 7 years had significantly
higher bone mass compared with women who had never used
estrogen. There is little information regarding when to discontinue
therapy, if at all. Withdrawal of estrogen therapy, even after 10 years of
use, leads to the accelerated loss of bone seen in perimenopausal
women. The benefit of starting ERT in older women (for example,
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over 70 years) is unknown since most studies have been based on
younger women.

Endometrial Cancer
The increased risk of endometrial cancer due to unopposed
estrogen has been demonstrated in both case-control and cohort
designs.<14> This risk increases with increasing doses of estrogen and
increasing duration of use. This risk appears to be eliminated by the
addition of progesterone and in fact, one study showed a significant
decrease in risk (incidence in estrogen users 359.1 per 100,000; in
estrogen-progesterone users 56.4 per 100,000 and in untreated
women 248.3 per 100,000).<15> Many of these studies, however,
were based on small numbers of cases.

Breast Cancer
Although recent evidence suggests a small increased risk in
breast cancer in women on estrogen replacement, data are conflicting.
A recent meta-analysis<16> of case-control studies found an increased
relative risk after 15 years. The relative risk of breast cancer in
estrogen users was 1.3 (95% confidence interval (CI): 1.2-1.6). Among
women with a family history of breast cancer, those who had ever
used estrogen replacement had a significantly higher risk (3.4%; 95%
CI: 2.0-6.0) than those who had not (1.5%; 95% CI: 1.2-1.7).
Three other meta-analyses have been published to
date.<14,17,18> All three found no significant increased risk of breast
cancer in women who ever used estrogens. However, Grady et al<14>
pooled relative risk estimates from case-control and cohort studies in
which women used ERT for 8 years or more and found a summary
relative risk of 1.25 (95% CI: 1.04-1.51).
Up until 1987, most cohort studies suggested no increased risk
for breast cancer in estrogen users. Since 1987, several large cohort
studies have observed a small increased risk of breast cancer.<19-22>
Some studies suggest increasing risk with increasing duration of
use<20,21> and current use.<21,22> The increased incidence of
breast cancer in all these studies may reflect a certain degree of
detection bias.
Although there is an increased incidence of breast cancer, breast
cancer mortality rates may be lower for estrogen users<22,23> but
this may be due to surveillance bias. Further evidence is needed to
confirm this finding.
The estimated potential years of life lost (PYLL) to age 85 for
women taking estrogen therapy alone for 15 years post-menopause
has been calculated assuming that the relative risk of breast cancer was
2.0 (in American studies the RR was 1.3).<24> This was compared
with the PYLL from hip fracture. The potential years of life lost from
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breast cancer was calculated to be 33,000 compared with only
1,200 from hip fracture. However, if breast cancer mortality is in fact
unchanged, PYLL from breast cancer would be less than that calculated
above.
In conclusion, there is fair evidence to suggest that there is no
increased risk of breast cancer when estrogens are taken for a short
period (5 years or less). However, ERT may lead to a small increased
risk in breast cancer, if taken for more than 10 years. Current users
are at higher risk than past users. There is insufficient evidence at
present to draw any conclusions regarding the risk of combination
therapy although several studies suggest that adding progesterone has
no protective effect.<20,25,26>

Cardiovascular Mortality
Five of six prospective cohort studies of cardiovascular mortality
in relation to estrogen use published since 1985<27-32> found a
decrease in the relative risk of cardiovascular death or morbidity. A
recent quantitative overview<33> noted that 15 of the 16 prospective
studies published up to 1990 found a decreased relative risk of
coronary heart disease among estrogen users, with a combined
relative risk of 0.58 (95% CI: 0.48-0.69). In the meta-analysis published
by Grady et al<14> a decreased summary relative risk was found for
both coronary heart disease (0.65; 95% CI: 0.59-0.71) and cardiac
death (0.63; 95% CI: 0.55-0.72) among women who ever used
estrogen. Similar studies have shown a decreased overall mortality,
likely due to the decreased CV disease. In order to counteract the
increased loss of lives from breast cancer one would need a minimum
relative risk reduction in ischemic heart disease mortality of at least
0.8 (in women aged 65-85 years).<24> The available evidence indicates
that there does appear to be a reduction of at least this magnitude in
cardiovascular mortality.
In summary, there is fair evidence to suggest that ERT leads to a
decreased rate of cardiovascular (CV) mortality. As much as possible,
these studies have made adjustments for baseline characteristics which
might confound the findings. A randomized trial would help eliminate
possible sources of bias. Another important caveat is based on the fact
that most women in these studies used unopposed estrogen therapy.
There is reason to believe that the addition of progesterone may lower
the HDL and thereby negate the beneficial effects seen on CV
mortality.<34> Estrogen therapy is known to have other adverse
effects but not with the magnitude of risk of those mentioned above.

There is fair evidence
that estrogen users
have a decreased
rate of cardiovascular
mortality
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Targeting High-risk Groups for Preventive
Therapy
Complex models for risk factor assessment (fractures and
decreased bone density) have poor sensitivity and specificity as
screening procedures.<35,36> Some studies have examined the
possibility of using risk factors as a proxy for bone density
measurement. Again, sensitivity and specificity for predicting bone
mass were poor.

Bone Mineral Density Measurements to Target
High Risk Groups
Case-control studies of bone mineral density (BMD) and
fractures have yielded variable results. In general there is considerable
overlap between non-fractured and fractured groups.<37,38>
Despite the seemingly poor characteristics of the BMD
measurements many experts in the field have compared BMD with
procedures such as blood pressure measurement and serum
cholesterol determination. They have posed the question, ’can bone
density measurement predict RISK of fracture much like hypertension
predicts RISK of stroke or cholesterol predicts RISK of cardiovascular
events?’ To answer this question several investigators, using mainly
peripheral bone density measurements, followed patients prospectively
over 1.6-10 years and documented non-spine, spine or hip
fractures.<39-43> An increased relative risk of fractures was found
when comparing those with the highest to those with the lowest bone
density measurements. However, in order to predict risk each
investigator used different criteria. Where should the “fracture
threshold” be? There is no universally accepted level of osteopenia or
fracture risk at which it is agreed treatment should be initiated.
Ross and colleages (1987) suggest that the fracture threshold for
vertebral fracture should be based on the level at which the fracture
risk doubles. This level corresponds to an annual fracture probability of
0.5% and the 95th percentile for fracture incidence cases. At this level
approximately 37.5% of perimenopausal women (aged 50-55) would be
at increased risk of fracture. For women aged 60-64, over 50% would
be at increased risk. This threshold was defined using the JapaneseAmerican population of Hawaii, which may limit its generalizability. As
well, the best risk predictor was the density of the os calcis, a
measurement unavailable in most Canadian centres.
Most manufacturers and users of bone density technology take
the value of 2 SD below the mean for premenopausal women aged
30-45 as the fracture threshold. This level would encompass
approximately 15% of women aged 50-55 years old. This threshold has
been chosen arbitrarily and is not derived from epidemiological data.
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Also, most operators of bone densitometers do not relate the relative
risk prediction of their result to the current age and thus the fracture
risk of the individual.
Other authors have developed estimates of lifetime fracture risk
based on age and the level of femoral bone mineral density. While this
model makes intuitive sense, it needs to be evaluated further through
longitudinal studies. To date no randomized controlled trials have
screened asymptomatic women and demonstrated the efficacy of
screening in decreasing fracture rates.

Recommendation of Others
The recommendations of the U.S. Preventive Services Task
Force on hormone prophylaxis are currently under review. In 1989,
the Task Force recommended against routine screening for decreased
bone mass in asymptomatic women but stated that this may be
considered in the patient where such information would be used to
make decisions regarding ERT.<44> A Consensus Development
Conference sponsored by the European Foundation for Osteoporosis
and Bone Disease, the National Osteoporosis Foundation and the
National Institute of Arthritis and Musculoskeletal and Skin Diseases of
the U.S.,<45> recommended that all women at risk for osteoporosis
be considered for estrogen therapy, barring contraindications. They
also suggested that bone density measurements could aid in predicting
risk.

Conclusions and Recommendations
The benefits of estrogen replacement therapy must be weighed
against its risks. There is good evidence that estrogen replacement
therapy slows the rate of bone loss and fair evidence that estrogen
replacement therapy decreases the incidence of fractures. There is also
fair evidence that ERT leads to a decreased rate of cardiovascular
mortality. This benefit would certainly outweigh the benefit achieved
by decreasing fracture risk since the incidence of cardiovascular
disease is so great. However, it is not yet known whether this benefit
will continue to be seen with combination therapy. The other caveat is
the small increase in risk of breast cancer noted in recent studies. It is
recommended, therefore, that all women be counselled with regard to
the benefits and possible risks of estrogen replacement therapy (B
recommendation). Chapters on circulatory disorders (Chapters 53 to
57), tobacco (Chapter 43), physical activity (Chapter 47), and on
breast cancer (Chapter 65) may provide useful background
information.
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Widespread bone mineral density screening is inadvisable at
present (D recommendation). There are no universally accepted
criteria using bone mineral density measurement to establish a level at
which treatment should be instituted. Decreasing levels of bone
mineral density are associated with increased risk of fracture.
However, true estimates of efficacy can only be obtained by studying
perimenopausal women who have been followed for a lengthy period
of time. Presently there may be some merit in using bone mineral
density measurements in individual women to assist in decision-making
regarding ERT.

Unanswered Questions (Research Agenda)
Better quality evidence in terms of a randomized clinical trial
would enhance our knowledge regarding the benefits of estrogen
therapy in reducing the incidence of both fractures and of
cardiovascular deaths. More data are needed regarding the effects of
adding progesterone to ERT on breast cancer risk and cardiovascular
mortality. More research is needed into the identification of women in
the perimenopausal period who are at greatest risk of developing hip
fractures. More research is needed in assessing hormone replacement
therapy (HRT) benefits in various ethnic groups and in older women.
Finally, more research is needed which would assist physicians to
assess each individual patient’s health risks and benefits so that they
could make a more informed decision regarding HRT.

Evidence
A MEDLINE search was performed for articles from
1987 forwards, using the following search terms: osteoporosis,
estrogen replacement therapy, synthetic estrogens, evaluation studies,
random allocation, double-blind method, drug evaluation, random,
cohort studies, clinical trial, menopause, postmenopausal and english.
Other evidence was obtained from reference material and content
experts. Although men suffer from non-traumatic fractures as well,
only studies of women have been included.
This review was initiated in January 1992 and recommendations
were finalized in October 1993. Other Task Force recommendations
on postmenopausal osteoporosis and related fractures were published
in 1988.<46>
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Prevention of Osteoporotic Fractures in Women
by Estrogen Replacement Therapy
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Initial history and
physical examination

Early detection of
clinical risk factors for
osteoporotic fractures
have limited sensitivity
and specificity.

Cohort studies<35,36>
(II-2)

Poor evidence to
include in or exclude
from periodic health
examination (PHE) of
asymptomatic
people (C)

Single and dual
photon
absorptiometry,
quantitative computed
tomography, neutron
activation analysis,
dual x-ray
absorptiometry

Reduced bone mineral
content (BMC) and
increased fracture risk
are correlated but
bone mineral density
(BMD) does not
accurately identify
those at risk of
fracture and these
diagnostic techniques
are expensive and not
widely available.

Cohort studies<37,38>
(II-2)

Fair evidence to
exclude from
PHE (D)*

Counselling all perimenopausal women
regarding the benefits
and risks of estrogen
replacement therapy
(ERT)**

ERT slows the rate of
bone loss.

Randomized controlled
trials<1-5> (I)

ERT decreases the
incidence of
osteoporotic fractures.

Randomized controlled
trials<5> (I); casecontrol<6-10> and
cohort studies<11-13>
(II-2)

Fair evidence to
include in PHE (B);
decisions regarding
ERT should be made
on an individual basis

ERT decreases
cardiovascular
mortality.

Cohort studies<27-32>
(II-2)

ERT increases breast
cancer risk.

Meta-analyses of casecontrol studies
<14,16-18>; cohort
studies<19-25> (II-2)

ERT increases risk of
endometrial cancer but
risk may be eliminated
with combination
therapy.

Case-control and
cohort studies<14,15>
(II-2)

*

Widespread use of bone mineral density measurements is not recommended. However, there
may be some merit in using bone mineral measurements in individual women if such
measurements will be used in decision-making regarding ERT.

**

There has been no formal evaluation of the effectiveness of counselling as a maneuver.
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Screening for Hypertension in Young and
Middle-Aged Adults
Prepared by Alexander G Logan, MD, FRCPC

1

In 1984 the Task Force recommended that all persons aged
25 or over should receive a blood pressure (BP) measurement
during any visit to the physician and that antihypertensive
therapy should be limited largely to those with a diastolic
pressure of 100 mmHg or greater.<1> These recommendations
were based principally on the results of several large scale
randomized controlled treatment trials of persons with mild to
moderate diastolic hypertension.<2> Since then new data
concerning the diagnosis and treatment of hypertension have
been published including several randomized controlled trials in
the elderly.<3> Important gaps in our knowledge still exist
nonetheless; there are, for example, no clinical trial data on the
efficacy of treating diastolic hypertension in persons under
21 years of age or isolated systolic hypertension in those under
60 or over 84 years of age. Hypertension in the elderly is
addressed in Chapter 79 and prevention of preeclampsia in
Chapter 13.
Accurate BP measurement by sphygmomanometer in the
physicians’ office remains the principal method of diagnosis.
There is insufficient evidence to recommend the routine use of
echocardiography, self-measurement of BP or ambulatory BP
monitoring in diagnosis.<4> While there is good evidence to
recommend antihypertensive therapy for young and middle-aged
adults with diastolic pressures of 90 mmHg or over, the clinical
decision to initiate pharmacologic treatment should take into
account the individual’s absolute risk for cardiovascular disease,
particularly when the average diastolic pressure is in the range of
90 to 99 mmHg and there is no hypertensive target organ
damage or other concomitant diseases.<4,5>

Burden of Suffering
Up to 15% of the
adult population have
definite or established
hypertension and an
almost equal
percentage have
labile hypertension

Estimates from several BP surveys over the past decade suggest
that up to 15% of the adult population have definite or established
hypertension and that an almost equal percentage have labile
hypertension characterized by elevations of BP on some, but not all,
occasions.<6> Epidemiological and actuarial studies have repeatedly
demonstrated that cardiovascular morbidity and mortality are
1
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substantially higher in hypertensives, compared with normotensives at
all ages and in both sexes. Also, the presence of mild hypertension is a
powerful predictor of progression to more severe elevations of
BP.<7,8> Because hypertension is an important contributor to the
principal cardiovascular diseases which account for more than 40% of
all deaths in Canada,<9> good BP control will have a major beneficial
effect on health care costs.
Epidemiological investigations indicate that with increasing BP
levels the excess risk of cardiovascular events in adult men and women
increases in a curvilinear manner.<7,8> Hypertension is a major
contributor to pressure-related events such as stroke, congestive
heart failure and ruptured aortic aneurysm, and a significant risk factor
for atheromatous complications such as coronary heart disease and
occlusive peripheral arterial disease. Cardiovascular events are as
closely linked to systolic as to diastolic pressure elevations, and
possibly more so. The absolute risk of cardiovascular disease amongst
equally hypertensive individuals varies substantially, depending upon a
history of previous cardiovascular disease or the presence of
associated risk factors including hypercholesterolemia, cigarette
smoking, glucose intolerance, left ventricular hypertrophy, older age,
and male gender. Except for individuals with extremely high BP levels,
absolute risk is influenced more by these factors than BP level per
se.<7> This spectrum of risk is increasingly being taken into account in
making treatment decisions,<4,5> since greater benefits in absolute
terms are observed among those at higher risk.

Maneuver
The diagnosis of hypertension is the essential starting point in its
management. Methods for accurate diagnosis were set out in a
consensus report of the Canadian Hypertension Society.<2> The
mercury sphygmomanometer is the instrument of choice because of
its accuracy and dependability. The aneroid type should be calibrated
twice yearly using mercury as the standard. Guidelines for
sphygmomanometry include: selection of appropriate cuff size (the
rubber bladder should encircle at least 2/3 of the upper arm);
measurement should be taken after five minutes of quiet rest, and with
the arm bared, supported and positioned at heart level; for screening
and diagnosis the seated position should be used; if hypertension is
established, subsequent readings should include a lying and standing
measurement. The patient should have refrained from smoking or
ingesting caffeine 30 minutes before measurement. Two or more
readings should be averaged; if the first two differ by more than 5 mm
additional readings should be obtained. If an initial BP is mildly elevated
in a person not previously known to have hypertension, the BP should
be reassessed on at least three occasions over a period of six months.
For patients with more severely elevated pressure readings the interval
between repeat assessments should be shortened.
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Echocardiography, self-measured BP and ambulatory BP
monitoring are increasingly being used in the evaluative process and
may provide useful information in special circumstances. Nonetheless
there is insufficient evidence at the present time to warrant their
routine use in diagnosis.<3>

Effectiveness of Prevention
The results of many randomized clinical trials of antihypertensive
drug therapy on morbidity and mortality from cardiovascular disease in
patients with hypertension of varying severity have been published
over the past 30 years.<10> The early trials of antihypertensive
therapy demonstrated the efficacy of treating hypertension with initial
diastolic BPs of 90 mmHg or higher.<11-15> Detailed analysis of these
trials indicated that the benefits of active drug treatment accrued
principally to those with more severe hypertension (diastolic pressures
of 105 mmHg or over), those with a cardiovascular or renal
abnormality at entry, or those who were 50 years of age or
older.<16> Consensus recommendations at the time<17> favoured
treatment of such individuals and close observation of those with
uncomplicated diastolic pressures of 90 to 104 mmHg, initiating drug
therapy only when there was clear evidence of a trend of rising BP or
of disease progression as demonstrated by adverse changes in target
organs (heart, kidneys, and brain).
More recent studies have focused principally on milder forms of
diastolic hypertension in young and middle-aged adults,<18-20> the
topic of this chapter, and on hypertension in the elderly.<21-24> The
major therapeutic trials in mild hypertension were the American
Hypertension Detection and Follow-up Program (HDFP), the
Australian National Blood Pressure Study (ANBPS), and the British
Medical Research Council (MRC) trial.
The HDFP was a community-based, randomized controlled trial
that compared the effectiveness of an intensive, supervised program of
specified antihypertensive drug treatment (“stepped care” (SC)) with
that of routine therapy obtained by referral of patients to their
customary source of medical care in the community (“referred care”
(RC)).<18> The 10,940 hypertensive men and women, of whom more
than 40% were black, were stratified by BP level, with the majority
(71.5%) being in the baseline diastolic BP stratum of 90 to 104 mmHg
(stratum 1). The age range of participants was 30 to 69 years. Almost
one-quarter of stratum 1 participants were receiving antihypertensive
medication at the time of stratum designation, indicating that many had
a more severe form of hypertension, and a small percentage at entry
had left ventricular hypertrophy (3.5%), history of stroke (2.1%),
myocardial infarction (4.8%), or diabetes mellitus (7.0%). The
difference in mean diastolic BP of 5 mmHg between the SC and RC
groups at the end of this 5-year study was associated with a significant
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reduction in total mortality, the primary end-point, and deaths from all
cardiovascular causes. Secondary analyses revealed similar outcomes in
stratum 1 participants including those free of end-organ damage and
not taking antihypertensive drugs on entry. White women, however,
did not appear to benefit from therapy although the difference in the
percentage of individuals receiving treatment between the SC and RC
groups was smallest in this subgroup. Because the HDFP did not
include an untreated control group, some maintain that the source of
care and other factors unrelated to hypertension control were largely
responsible for the difference in outcomes. This viewpoint was
supported by the marked reduction in deaths from non-cardiovascular
causes in the SC group, a finding not observed in the actively treated
group in other similar trials.<19,20>
The ANBPS was a randomized, placebo-controlled, single-blind
trial involving 3,427 white men and women aged 30 to 69 years with
untreated diastolic BPs (phase V) of 95 to 109 mmHg and systolic BPs
under 200 mmHg.<19> Participants were virtually free of any
cardiovascular disease at entry (0.4% had previous myocardial
infarction) and had no diabetes mellitus, stroke history or
electrocardiographic evidence of myocardial ischemia. The in-trial
average diastolic BP was 5.6 mmHg lower in the actively treated than
in the control group and this difference resulted in a significant
reduction in trial end-points (death from any cause and non-fatal
cardiovascular events). Actively treated women had significantly fewer
trial end-points than those in the control group.<25> The number
needed to treat for 5 years to prevent one cardiovascular event
was 44.
In the British MRC trial, 17,354 men and women, aged 35 to
64 years, having an untreated mean phase vs. diastolic BP of 90 to
109 mmHg and systolic BP under 200 mmHg and free of significant
cardiovascular disease (about 2% had left ventricular hypertrophy,
electrocardiographic Q wave abnormalities or stroke history) or
diabetes mellitus, were randomized in a single-blind fashion to receive
active treatment or placebo.<20> The extent of separation between
average diastolic pressures in actively treated and control groups was
5 to 6 mmHg. Active treatment significantly reduced the trial endpoints (death from any cause and non-fatal cardiovascular events). The
rates of stroke and of all cardiovascular events were significantly
reduced but treatment had no effect on coronary events. Deaths from
all causes were reduced in men on treatment but slightly increased in
women. There were no other differences in outcomes by gender. The
number needed to treat for 5 years to prevent one cardiovascular
event was 141.
Quantitative meta-analyses of the results of these and other
smaller trials of anti-hypertensive therapy have been reported<10,26>
and the findings compared with data from several prospective
observational studies on the effects on stroke and on coronary heart
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disease of prolonged BP differences of the same size.<10> A reduction
in diastolic BP of 5 to 6 mmHg, the observed effect of active treatment
in the randomized trials, resulted in a 42% reduction in fatal and
nonfatal strokes (95% confidence interval (CI): 33% to 50%) and a 14%
reduction in all coronary heart disease (95% CI: 4% to 22%). The
expected decline in stroke incidence based on observational data for
such a BP reduction was estimated to be 35% to 40%; thus the benefits
of therapy were fully realized within three years, the average duration
of the clinical trials. In sharp contrast the benefits for coronary heart
disease were less than the predicted reduction of 20% to 25% from
prospective observational studies. Several explanations for this
apparent discrepancy have been posited including a delay in the full
attainment of benefit of sustained BP reduction on a predominantly
atherosclerotic disease process, adverse effects of treatment, and
chance. New data suggest that the type of drug therapy is not
responsible for the failure to obtain full coronary heart disease benefit
from BP lowering.<22>

Treatment of Hypertension
Diuretics and beta-adrenergic blockers were the two major
classes of drugs used as first-line treatment in most of the major
outcome trials. Medications were generally given in a stepwise
sequence with maximum dosage of a drug being prescribed at each
step before the agent at the next step was added to achieve the
treatment goal. A variety of antihypertensive agents was introduced as
additional therapy including reserpine, alpha-methyldopa, guanethidine,
hydralazine and clonidine, agents which are no longer commonly
prescribed.
Fortunately the incidence of serious or life-threatening drug
reactions in these trials was rare. Less serious side effects, however,
were common, resulting in discontinuation of randomized treatment
(almost 20% by the fifth year in the British MRC trial<20>) or a
substantial increase in patient discomfort (difference in subjective
complaints of approximately 15% between active treatment and
placebo groups<12>). In some instances the symptoms were
predictable adverse effects associated with a particular class of drug
but more often they represented a patient’s idiosyncratic reaction to a
drug.
Benefits from
treatment are
probably related to
lowering blood
pressure per se
rather than to any
specific property of
antihypertensive
agents
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None of the trials employed the newer classes of
antihypertensive agents (calcium entry blockers, angiotensin converting
enzyme inhibitors, or alpha-adrenergic blockers) or the now common
treatment approach of sequential monotherapy. These therapeutic
innovations were introduced to reduce drug-related side effects and to
circumvent the adverse metabolic consequences of older classes of
drugs. The newer agents have been shown to be as effective as
diuretics and beta-blockers in lowering BP,<27,28> are well tolerated

by most patients, and appear to provide substantial advantages in
specific patient groups.<28,29> Nonetheless there are insufficient data
on the long-term benefits and risks of these drugs and the comparative
advantages over substantially less expensive ‘older’ agents to
recommend them as first-line drug treatment. From available evidence
it seems likely that the magnitude of benefit from treatment is related
to lowering BP per se rather than to any specific property of the
various antihypertensive agents. Given the importance of this issue,
however, new information is urgently needed.
Several nonpharmacologic measures including weight reduction
in overweight subjects, moderation in alcohol consumption, increased
physical activity and sodium restriction particularly in sodium-sensitive
individuals have been shown in relatively short studies to lower BP in
hypertensive patients.<30> No data exist, however, on whether these
short-term changes in BP translate into less cardiovascular morbidity
and mortality. Generally non-pharmacologic interventions are less
effective than drug treatment in lowering BP and their effects on
quality of life is quite variable.<31,32> Some measures such as weight
loss improve elements of quality of life, whereas others such as sodium
restriction may make them worse.<32> Despite the absence of
evidence on the long-term safety, acceptability and effectiveness of
nonpharmacologic therapy, they are considered a useful starting point
for treatment and viewed as important adjuncts to drug therapy.<30>

Decision to Initiate Drug Treatment
There is a continuum of cardiovascular risk associated with level
of BP that extends well down into the arbitrarily defined normal BP
range, beginning for systolic above 110 mmHg and for diastolic above
70 mmHg.<33> Evidence on the benefits of antihypertensive therapy
comes from clinical trials in which treatment categories were defined
by BP level alone.<11-15,18-24> The results indicate that young and
middle-aged patients (ages 21 to 64 years) with diastolic BPs of
90 mmHg or over will benefit from antihypertensive drug
therapy.<10> Despite this demonstration there has been general
reluctance to use BP level alone as the sole determinant for drug
treatment in persons whose average diastolic pressure is in the range
of 90 to 99 mmHg.<4,5,34-37> In these instances the presence of
other cardiovascular disease risk factors or concomitant diseases
strongly influences the decision to initiate drug therapy. Factors
generally taken into account include left ventricular hypertrophy, or
cardiovascular, cerebrovascular or peripheral vascular disease. In
addition patients with renal disease, diabetes mellitus, or
hypercholesterolemia, or who smoke cigarettes are at substantial risk
for morbid or fatal cardiovascular events and should be more
aggressively treated. In low-risk individuals, on the other hand,
treatment has focused principally on non-pharmacologic measures to
which drug therapy is added in the event of progression to more
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severe hypertension or the development of hypertension-related
target organ damage.
This modification of treatment decisions based on
epidemiological risk is theoretically attractive and has been adopted in
some manner or other by most groups formulating guidelines for
clinical practice.<4,5,34-37> Nonetheless this treatment strategy has
not been formally evaluated and past experiences with multifactorial
intervention trials of primary prevention of cardiovascular disease in
high risk subjects generally have been disappointing.<38-40>

Recommendations of Others
The primary goal of
treatment in most
guidelines is a
diastolic blood
pressure below
90 mmHg

Guidelines of most other groups identify two threshold
pressures, one for the diagnosis of hypertension, which for diastolic
pressure is 90 mmHg or higher and for systolic pressure, 140 mmHg
or higher, and one for the initiation of drug treatment based on BP
level alone.<4,5,30,34-37> The drug treatment threshold for diastolic
BP alone differs considerably amongst the guidelines being 90,<30>
95,<35-37> or 100 mmHg.<4> Most guidelines suggest that factors
other than BP should influence the decision to begin drug treatment of
patients with pressures between the thresholds for diagnosis and
routine treatment of hypertension.<4,5,34-37> There are few
differences amongst the guidelines on factors that interact with
hypertension to increase the likelihood of cardiovascular risk and
include older age, male gender, smoking cigarettes,
hypercholesterolemia, diabetes, hypertensive target organ damage, and
the presence of cardiovascular disease. Most guidelines recommend
diuretics or beta-blockers as initial drug therapy for patients in whom
there are no specific contradictions;<5,30,34-37,41> the World Health
Organization/International Society of Hypertension guidelines suggest,
however, that any particular class of antihypertensive agent may be
chosen.<35> The primary goal of treatment in most guidelines is a
diastolic BP below 90 mmHg,<4,30,34-37> and even lower levels in
certain situations such as the presence of renal disease in diabetic
patients.<30,35,42> All guidelines recommend a more individualized
therapeutic approach in special circumstances<4,5,30,34-37> although
even here the American Joint National Committee guidelines still tend
to favour diuretics and beta-blockers as initial therapy in most
instances.<30>
The Preventive Services Task Force recommends that BP be
measured regularly in all persons aged 3 and above.<43>

Conclusions and Recommendations
There is fair evidence to measure BP in young and middle-aged
adults (B Recommendation). Case-finding should be considered in all
persons aged 21 to 64 years; individual clinical judgment should be
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exercised in all other cases. Accurate BP measurement by
sphygmomanometer in the physicians’ office remains the principal
method of diagnosis. There is insufficient evidence to recommend the
routine use of echocardiography, self-measurement of BP or
ambulatory BP monitoring in diagnosis.
While there is good evidence to recommend antihypertensive
therapy for young and middle-aged adults (ages 21 to 64 years) with
diastolic pressures of 90 mmHg or over (A Recommendation), the
clinical decision to introduce pharmacologic treatment should take
into account a person’s absolute risk for cardiovascular disease,
particularly when the average diastolic pressure is in the range of 90 to
99 mmHg and there is no hypertensive target organ damage or other
concomitant diseases. There is insufficient evidence to evaluate therapy
in persons 1) with elevated pressure aged under 21 years; or 2) with
isolated systolic hypertension defined as a systolic pressure of
140 mmHg or higher and diastolic pressure less than 90 mmHg.

Unanswered Questions (Research Agenda)
Important gaps in our knowledge on the management of
hypertension still exist. With respect to diagnosis, the role of
echocardiography, self-measurement of BP and ambulatory BP
monitoring needs to be defined. For example, if persons who
demonstrate the ‘white-coat’ phenomenon were found not to be at
increased risk for cardiovascular disease events, treatment of up to a
quarter of the hypertensive population might be avoided. Equally the
early detection of left ventricular hypertrophy by echocardiography or
the demonstration of increasing left ventricular mass may enhance the
specificity of therapeutic intervention.
The benefits and risks of treating diastolic hypertension in
persons under 21 years of age, or isolated systolic hypertension in
those under 60 or over 80 years of age still needs to be demonstrated.
Furthermore large-scale trials of non-pharmacologic measures with
clinical endpoints need to be conducted both in persons with
hypertension and in those at risk to develop hypertension in the
future.
Future management approaches will likely involve genetic testing
to detect persons at risk for hypertension. Identification of genetic
susceptible individuals should enhance selectivity of primary prevention
strategies and raises the possibility of gene therapy.

Evidence
A MEDLINE search was conducted using a MESH heading
hypertension and the subheadings complications, diagnosis, drug
therapy, epidemiology, prevention and control, and therapy for
primary papers published from January 1966 to March 1994. A search
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was also carried out for review articles published between 1984 and
1994. References from these papers were reviewed to identify relevant
articles. This review was initiated in October 1993 and
recommendations were finalized by the Task Force in March 1994.
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Screening for Hypertension in Young
and Middle-Aged Adults
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Measurement of blood
pressure (BP) level

Average of at least two
readings on each of at
least three occasions
over a period of six
months. Although not
evaluated for its
effectiveness, casefinding should be
considered in all
persons aged 21 to 64
years; individual
clinical judgment
should be exercised in
all other cases

Expert opinion* (III)

Fair evidence to
include in periodic
health examination
(PHE) (B)

Pharmacologic
treatment of
hypertension

Therapy for
hypertension should
be based on type and
level of BP elevation
and age
a) persons aged 21 to
64 years with
diastolic pressures
of 90 mmHg or
higher — treatment
lowers risk of
stroke, cardiac
events and death.

Randomized controlled
trials<18-20> (I)

Good evidence to
treat (A)

b) persons with
elevated diastolic
pressure under age
21 years; there is
no evidence of
benefit to treatment.

Expert opinion (III)

Insufficient evidence
to include in or
exclude from PHE (C)

c) persons with
isolated systolic
hypertension
defined as a systolic
pressure of
140 mmHg or
higher and diastolic
pressure less than
90 mmHg; there is
no evidence of
benefit to treatment.

Expert opinion (III)

Insufficient evidence
to include in or
exclude from PHE (C)

*
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High prevalence, effective detection maneuver and efficacious treatment

C HAPTE R

L o w e r i n g t h e B l oo d
To t a l C h o l e s t e r o l
Level to Prevent
Coronary Heart
Disease
By Alexander G. Logan

54

54

Lowering the Blood Total Cholesterol
Level to Prevent Coronary Heart Disease
Prepared by Alexander G. Logan, MD, FRCPC

1

In 1979 the Canadian Task Force on the Periodic Health
Examination concluded that there was insufficient evidence to
include or exclude screening for hyperlipidemia (elevated
cholesterol or triglyceride level above arbitrarily defined normal
ranges) as part of the periodic health examination.
In the ensuing 10 years there was a dramatic increase in
knowledge about and general interest in cholesterol. The Task
Force has re-examined the evidence published subsequent to its
1993 update<1> and again finds insufficient evidence to
recommend routine cholesterol screening but endorses casefinding in men 30-59 years old, corresponding to the group where
drug therapy has been shown to be effective.

Burden of Suffering
Although the death rate from coronary heart disease (CHD)
in Canada has decreased by almost 40% over the past 15 years,
cardiovascular disease, the primary cause of premature death in most
industrialized countries, still accounts for more than 40% of all deaths
in Canada. Most of these deaths were from CHD.
An increased blood cholesterol level, specifically a high lowdensity lipoprotein (LDL) cholesterol, is closely linked to the severity
of atherosclerosis in the coronary arteries and is a major risk
predictor of clinical CHD.<2,3> In addition, there is a continuous,
graded relation over most of the serum cholesterol range.<3> There
is also increasing evidence from epidemiologic studies that other
cholesterol subfractions (high-density lipoprotein cholesterol (HDL-C),
very low-density lipoprotein cholesterol (VLDL-C)), the carrier
apolipoproteins of cholesterol and α-lipoprotein) may help to predict
the risk of myocardial infarction.<4> Several studies suggest an
independent and inverse association between levels of HDL-C and risk
for CHD<5> and HDL-C and triglyceride levels are independent
predictors of CVD death in women.<4>
Recent data on risk factors for cardiovascular disease in Canada
come from heart health surveys in each province between 1986 and
1990 involving over 20,000 men and women aged 18 to 74 years.
Among men and women the prevalence rates of a total plasma
1
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cholesterol level of 6.20 mmol/L or more were 18% and 17%
respectively, an LDL-C level of 4.10 mmol/L or more 16% and 14%, an
HDL-C level below 0.90 mmol/L 13% and 4%, and a triglyceride level
of 2.30 mmol/L or more 20% and 11%.
The prevalence rates of hypercholesterolemia and CHD are
higher among older people;<6,7> menopause has also been associated
with a major increase in serum total cholesterol concentration (19%
over an 8-year period).<8> Among older people the gradient of CHD
risk with increasing total cholesterol levels is flatter, but risk has been
shown to be significant for both elderly women and men in large
studies<9> although in some reports it disappears after 64 years of
age. While the strength of the association between cholesterol and
CHD may decline with age, absolute excess risk does not<9> given
the almost ten-fold difference in the incidence rate of death from CHD
in men 65 years or older and men under 65.
As people become very old, however, the relation between total
cholesterol and longevity appears to change. Several studies, including
very elderly women and men, reported higher death rates in those
with lower cholesterol levels or among those with the greatest decline
in cholesterol levels.<10> It may be that those who survive to a very
advanced age are no longer susceptible to elevated total cholesterol
levels or that a low cholesterol concentration in the very old is simply
a marker of chronic noncardiac disease. The benefits of therapy for
this group are questionable.
Although the risk of CHD is strongly related to the serum total
cholesterol level, at any level of cholesterol the risk varies widely
depending on the presence of other risk factors. For example, in the
Framingham Heart Study it was found that a 45-year-old man with a
serum cholesterol level of 7.40 mmol/L, an elevated systolic pressure,
electrocardiographic evidence of left ventricular hypertrophy and
glucose intolerance who smokes is 12 times more likely to have
cardiovascular disease over an 8-year period than a man of the same
age with the same cholesterol level who is free of the other risk
factors. In contrast, over 8 years the risk for a 45-year-old man with a
serum cholesterol level of 8.00 mmol/L but no other risk factors
would be 2.4 times that of a man with the same risk profile whose
cholesterol level is normal (5.40 mmol/L). Excess body weight in white
American men has been associated with deleterious changes in the
lipoprotein profile.<11> Such evidence was the basis for several
trials of multifactorial interventions to prevent cardiovascular
disease.<12,13>
In the context of routine clinical practice the use of the serum
total cholesterol level to predict future CHD events in individual
patients is not straightforward. In familial hypercholesterolemia (FH),
for example, the clinical expression of CHD can occur at very different
ages, even among siblings with closely matched cholesterol levels.
Lower cutoffs have been proposed for screening close relatives of

Serum cholesterol
level discriminates
poorly between
people destined to
have symptomatic
CHD and those who
will remain
symptom-free
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confirmed FH cases.<14> In the Framingham cohort the distribution
of serum cholesterol levels in men under the age of 50 years who had
CHD was very similar to that in subjects who remained diseasefree; the average cholesterol level in the former group was only
6.30 mmol/L. In the Pooling Project more than 40% of asymptomatic
men aged 40 to 59 years who experienced their initial CHD event
during an 8.6-year follow-up period had a serum cholesterol level of
less than 6.30 mmol/L, and about 88% of those with a higher level had
no clinical signs of CHD. Thus, the serum cholesterol level is a poor
discriminator between people destined to have symptomatic CHD and
those who will remain symptom-free. It is this weak predictive power
that has been a source of concern about recommending universal
screening.

Maneuver
Screening
The nonfasting measurement of blood total cholesterol
is widely recommended as an initial screening tool to detect
hypercholesterolemia.<15,16> This relatively low cost test is widely
available and reflects mainly the LDL-C level (about 70% of total
cholesterol in blood is transported in LDL). Repeat measurements may
be carried out without substantially increasing the economic burden of
cholesterol screening. Because of analytic and biologic variability<17>
and test characteristics (indirect indicator of LDL-C level), there will
be a substantial number of false positive and false negative results.

False positive results
can be lessened
by repeated
measurement of total
cholesterol or by
selective lipoprotein
analysis

The rate of false positive results can be lessened by repeated
measurement of the total cholesterol level which will reduce biologic
variability or by selective lipoprotein analysis which will identify
individuals with high levels of protective HDL (usually in women). The
rate of false negative results may be reduced by lowering the level of
total cholesterol for retesting or by adding lipoprotein analysis to initial
cholesterol testing. The latter approach, for example, would identify
individuals with low HDL levels who are at increased risk for CHD,
but would also increase costs, introduce greater analytic and biologic
variability,<18> and reduce accessibility to high-quality analytic
procedures.
Some authorities have recommended including a non-fasting
measurement of HDL-cholesterol in screening for lipid disorders<15>
because of the association of a low HDL level with CHD mortality and
morbidity even amongst subjects without elevated total cholesterol.
Apart from greater analytic and biologic variability of HDL
determinations<17,18> and increased cost there are few clinical trial
data linking changes in plasma concentration of this or other lipid
fractions to reductions in the CHD death rate. The effects of labelling
a person as having hypercholesterolemia have been considered by
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several groups and there appear to be few or no adverse
consequences.<19,20>

Treatment Approaches
Dietary and pharmacologic interventions have been used to
lower LDL-cholesterol levels. The dietary approach derives from
observations that the typical North American diet is too high in total
fat (35% to 40% of total energy intake), cholesterol (more than
500 mg/d) and total kilojoules and too low in the ratio of
polyunsaturated to saturated fatty acids (PS ratio) and fibre-rich
carbohydrates.<15>
Key elements in current dietary recommendations are to:
1) reduce the intake of total fat to 30% of the total energy intake and
the saturated fatty acids to below 10% of the total energy intake;
2) increase the intake of complex carbohydrates and either cismonounsaturated or polyunsaturated fatty acids; and 3) restrict the
number of kilojoules for overweight people.<15,16,21> Lowering of
the dietary cholesterol intake to less than 300 mg/d is also advocated,
although the additive effect of this change on the plasma cholesterol
and lipoprotein concentrations against the recommended background
diet is controversial and may be small. When compared with the
average North American diet, these dietary changes can reduce the
plasma total cholesterol level by about 14%, the LDL-C level by 16%
and the HDL-C level by 3% in healthy, noninstitutionalized people,
although a recent trial in free-living individuals produced only a 5%
reduction in total cholesterol.<22>
The evidence for a favourable effect of short-term dietary
manipulations on blood lipids in controlled settings is compelling, but
the long-term effectiveness in asymptomatic outpatients has generally
been disappointing. Net reductions in total cholesterol level of 1-13%
have been reported in various populations with the largest reductions
occurring in patients with symptomatic CHD<23,24> or patients with
diets very high in fat. The disappointing results have been attributed
generally to poor dietary compliance and sustained contact appears to
be a critical element in maintaining a good response. Several other
factors appear to influence the magnitude of the cholesterol response
to dietary changes including baseline cholesterol level, weight change,
level of physical activity, presence or treatment of other risk factors,
and alcohol intake.
Several classes of lipid-lowering drugs are available. The bile acid
sequestrants (cholestyramine and colestipol) and nicotinic acids or
niacin have been studied extensively in clinical trials, and their longterm safety has been established.<15> Typically, these agents lower the
total cholesterol and LDL-C levels by 10% to 15% in usual practice
settings. Their acceptability, however, has been limited by the
hardships related to their use, their lack of palatability and the high
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incidence rate of side effects, which include gastrointestinal distress,
pruritus and severe flushing.
The fibric acid derivatives (clofibrate and gemfibrosil) have
also been extensively evaluated in long-term clinical trials and are
particularly effective in lowering elevated triglyceride levels. They also
lower the total cholesterol and LDL-C levels by 10% to 15%, and
gemfibrozil, at least, increases the HDL-C level by about 10%.<25,26>
Of the two drugs gemfibrozil is preferred because of its better safety
record.<15>
Probucol lowers total cholesterol level in part by reducing
HDL-C level, the cardioprotective lipid fraction. The drug, however,
has an antioxidant action that may inhibit LDL oxidation and retard
atherosclerosis. Estrogens may lower LDL-C by 15% and raise HDL-C
by about 15%. Some authorities suggest women consider estrogen
before other cholesterol-lowering drugs,<15> although their influence
on the incidence of uterine and breast cancer is still uncertain (see
Chapter 52).
The most significant advance in the treatment of hypercholesterolemia is the introduction of 3-hydroxy-3-methylglutaryl-coenzyme
A (HMG CoA) reductase inhibitors such as lovastatin into clinical
practice. Unlike other lipid lowering agents this class of agent is welltolerated, very effective in lowering cholesterol levels, and widely
accepted. Clinical studies have reported reductions in LDL-C levels by
as much as 40%.<27> Adverse effects including a rise in liver or muscle
enzymes appear to be uncommon. The possibility that drugs of this
class produce cancer, lens opacity, sleep disturbance and other health
problems has not been excluded, since the long-term safety of these
agents has not yet been established.

Primary Prevention Trials
Since the early 1960s six single-factor controlled clinical trials
aimed at reducing the incidence rate of CHD among mostly
asymptomatic middle-aged men through the reduction of serum
cholesterol levels have been reported: the Lipid Research Clinics
(LRC) Coronary Primary Prevention trial,<28> the Helsinki Heart
Study,<25> the WHO Clofibrate Trial,<26,29> Upjohn’s Colestipol
Study (UCS),<30> the Los Angeles Veterans Diet Study (LAVDS)<31>
and the Minnesota Coronary Survey (MCS).<32> Recently a major
report on the efficacy and safety of lovastatin in patients with
hypercholesterolemia (EXCEL) has been published<27> and the
findings are included in this assessment of primary prevention trials.
The main features of the primary prevention trials are
summarized in Table 1. In brief, the trials enrolled predominantly
middle-aged men without any clinical evidence of CHD. There were,
however, exceptions. About half of the participants in the LAVDS were
65 years or older, and roughly an equal proportion of study subjects in
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the UCS, MCS, and EXCEL were women. In addition, a sizeable
minority of the subjects in the LAVDS, UCS and EXCEL had clinical
signs of CHD. In the WHO trial 2% of the enrollees reported that
they had angina pectoris, and men with a positive exercise test result
but no other manifestations of CHD were not excluded from the LRC
trial. The mean baseline total cholesterol levels were elevated only in
the drug trials as the presence of hyperlipidemia was not a criterion
for entry into the diet studies. Each drug trial used a different
cholesterol-lowering agent, whereas in the two dietary trials
polyunsaturated fatty acids were substituted for saturated fatty acids as
the primary therapeutic maneuver leaving total fat intake unchanged.
The quality of the UCS was the poorest of the intervention
studies. It had no uniform criteria for CHD, no double-blinding and a
high withdrawal rate. The other four drug studies were of comparable
and high quality. The two dietary intervention studies had quality
scores between those of the UCS and the other three drug studies.
The results of data aggregation were not altered by excluding the UCS
from the analysis.
The intermediate measure of effectiveness, alterations in the
blood lipid levels, is presented in Table 2. The mean net reduction in
the blood total cholesterol level ranged from 9 to 23% in the drug
studies, and 14% in the diet trials. The direction of change in the
triglyceride levels in the studies in which it was measured was
consistent with the known effects of the interventions on this blood
lipid.
The data in men from the primary prevention trials were
combined and published in a Task Force report on cholesterol
lowering.<1> Several points emerged. First, there was a consistent and
significant reduction in the number of non-fatal cardiac events in the
actively treated group (odds ratio (OR) 0.74, 95% confidence interval
(CI): 0.64 to 0.85) and a slight, but insignificant, fall in the number of
cardiac deaths (OR 0.90, 95% CI: 0.71 to 1.14). These benefits were
offset by a significant increase in the rate of death from non-cardiac
causes (OR 1.19, 95% CI: 1.03 to 1.39), which resulted in a slight but
insignificant excess in total mortality. Cholesterol lowering was
associated with consistent and significant increases in the number of
violent deaths (OR 1.78, 95% CI: 1.17 to 2.72) and events of
gallbladder disease (OR 1.69, 95% CI: 1.28 to 2.23), and a less
consistent and borderline significant increase in the number of deaths
from cancer (OR 1.41, 95% CI: 1.05 to 1.89). These small excesses of
cancer and trauma deaths have been attributed to chance.<33>
Since this publication the results of a trial examining the shortterm efficacy and safety of lovastatin have appeared which included
data on 3,390 women with moderate primary hypercholesterolemia.<27> In light of increasing recognition of the importance of
preventing CHD in women, the data of all primary prevention trials
including EXCEL and the two older studies, UCS<30> and MCS<32>,
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that enrolled women were reanalyzed using standard meta-analytic
techniques. Data on 38,940 study subjects were pooled (Tables 3 and
4). Surprisingly cardiac deaths were not reduced in the drug trials of
cholesterol lowering (OR 1.00, 95% CI: 0.80 to 1.26) and only slightly
so when the data of the drug and diet trials were combined (OR 0.99,
95% CI: 0.83 to 1.18). As noted before<1> cholesterol-lowering was
associated with a significant increase in non-cardiac deaths (OR 1.17,
95% CI: 1.03 to 1.34) and the increase in total mortality (OR 1.10, 95%
CI: 0.99 to 1.22) approached but did not reach conventional levels of
significance (p=0.082). There was a significant increase in deaths from
cancer (OR 1.30, 95% CI: 1.02 to 1.66) and a non-significant increase
in deaths from violence. These increases were observed in both the
drug and diet trials.
Other meta-analyses of primary prevention randomized trials of
cholesterol-lowering produced conclusions that were similar to those
conducted by the Task Force.<34,35> Law and colleagues, however, in
an analysis that included subjects with and without known ischemic
heart disease, reached different conclusions.<36> In their report
which combined the results of both primary and secondary prevention
trials there was a significant reduction in CHD, a non-significant
reduction in all-cause mortality, and a non-significant rise in noncardiac deaths. The difference in findings and conclusions may well be
explained by the inclusion of secondary prevention trials in their
pooled analysis. Unlike primary prevention trials where less than
one-half of deaths were cardiac in origin, the cause of death in these
trials were largely from CHD (on average greater than 85%). Thus
there is little “opportunity” to die from a non-cardiac cause.

Observational Studies
International studies have revealed that the proportion of the
total energy intake derived from fat and the degree of saturation of
that fat are strongly and positively correlated with the level of serum
cholesterol and the rate of death from CHD. Evidence from several
sources including studies of Japanese immigrants to Hawaii and Finnish
families adopting a southern European diet suggest that international
differences are dietary in origin rather than merely reflecting genetic
variability. The importance of other differences between communities,
however, such as the presence of diseases or cultural or socioeconomic factors that influence food habits and health outcomes in
communities cannot be excluded as possible explanations for observed
associations.
Cohort studies conducted within communities have also
demonstrated an association between CHD and dietary constituents.<37-42> The risk of death from CHD is positively related to
the baseline level of dietary scores, inversely related to the intake of
polyunsaturated fatty acids and fibre, and positively related to the
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dietary intake of cholesterol and saturated fatty acids. There are
several caveats to these observations. First, these relations often
remained statistically significant even after adjustment for the serum
total cholesterol level and other variables. Second, the subjects
enrolled in the cohort diet studies were largely adult men aged 30 to
69 years, thus, limiting, at least potentially, the generalizability of the
results to adult women, the elderly, children, and young adults. Finally,
the dose-response relation of dietary scores and CHD risk is not
linear, as might be predicted.<37,38>

Recommendations of Others
Diet therapy has been advocated by the Canadian Consensus
Conference on Cholesterol<16>, the U.S. National Cholesterol
Education Program,<15> and the American Heart Association<21> as
first-line treatment for hypercholesterolemia. Candidates for drug
therapy are restricted generally to patients with severe forms of
hypercholesterolemia or multiple CHD risk factors.
The Canadian Cholesterol Consensus Conference<16>
recommended case-finding of adults 18 years of age and older
with particular attention being given to those with cardiovascular
disease risk factors, family history of CHD, or clinically apparent
cardiovascular disease. Testing should be repeated every 5 years if
blood lipids are normal. If total cholesterol is between 5.2 and
6.2 mmol/L, lipoprotein analysis should be done.
In 1993 the U.S. National Cholesterol Education Program
recommended that HDL-C determinations (and in some cases TG
level measurement) accompany measurements of total cholesterol
when healthy individuals are being assessed for CHD risk.<15>
Emphasis was placed on screening those at higher risk of CHD based
on total cholesterol measurement or other known risk factors, in
locations where accuracy of measurement, appropriate counselling and
follow-up can be assured – at least 2 and preferably 3 samples taken in
the fasting state at least 1 week apart.
More selective screening strategies have been proposed that
entail the use of prescreen information to focus cholesterol screening
on people at increased risk for CHD. Information on risk factors for
CHD would be obtained during the course of clinical evaluation, as
proposed by the Toronto Working Group on Cholesterol Policy,<43>
or by questionnaire. Although the ability of a risk assessment to
identify people with a high total cholesterol level has not been formally
evaluated, experience with the questionnaire method indicates that
almost 25% of those with hypercholesterolemia were not identified.
This case-finding strategy is built on the premise that people at
increased risk because of other CHD risk factors have more to gain
from treatment. The results of multifactorial trials of primary
prevention of cardiovascular disease in high-risk subjects, however,
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generally have not supported this assumption, despite favourable
responses to interventions on risk factors.
The recommendations of the U.S. Preventive Services Task
Force are currently under review.

Conclusions and Recommendations
Screening
For reasons of cost and convenience, measurement of the total
cholesterol level should be the initial screening test, even though it may
not always accurately reflect the LDL-C concentration. Although
nonfasting total cholesterol levels are marginally higher than fasting
values, the inconvenience of demanding only fasting samples markedly
outweighs the minimal gain in diagnostic accuracy.
Case-finding should be directed to all men aged 30 to 59 years
who present to their physician’s office for any reason, individual clinical
judgement being exercised in all other circumstances. This selective
form of case-finding stresses the importance of the link between the
detection of hypercholesterolemia and the favourable effect of
lowering the cholesterol level on the incidence rate of CHD in this
group. Cholesterol testing should be considered when other CHD risk
factors are present such as smoking, hypertension, or diabetes
mellitus, or when there is a strong family history of hypercholesterolemia or premature CHD. People with an initial total cholesterol
level above 6.2 mmol/L should undergo another nonfasting test in l to
8 weeks.
The optimum frequency of repeat testing for people with a total
cholesterol level of 6.2 mmol/L or less is unknown, but a prudent
approach might be to have another test done within 5 years. Because
the effectiveness of cholesterol screening has not been evaluated, the
value of measuring the blood total cholesterol level is based on expert
opinion (C Recommendation).

Dietary Modifications
There is no strong evidence that the dietary changes currently
being advocated<15,16,21> as the initial therapeutic intervention will
reduce the risk of CHD in the general population or in high-risk
groups. On the other hand, there is level I evidence that dietary
intervention used in conjunction with a smoking cessation program
significantly lowers the incidence rate of CHD in normotensive middleaged men at high risk because of marked hypercholesterolemia (serum
total cholesterol level of 7.50 to 9.80 mmol/L) and cigarette smoking.
Previous dietary trials,<31,32> although successful in reducing the
incidence rate of CHD in men, substituted polyunsaturated fatty acids
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for saturated fatty acids as the primary treatment strategy, an
intervention now considered potentially harmful.<15,21>
A stepped dietary intervention program, as recommended by
several expert groups,<15,16,21> should be the initial therapeutic
intervention for all men aged 30 to 59 years with a serum total
cholesterol level above 6.85 mmol/L or an LDL-C level above
4.90 mmol/L. Evidence for this approach comes largely from
randomized controlled trials of drug treatment of hypercholesterolemia in which dietary therapy was used to identify men whose
cholesterol levels were highly sensitive to diet.<25,28> People with a
total cholesterol level of 6.20 to 6.85 mmol/L or an LDL-C level of
4.15 to 4.90 mmol/L may also benefit from a therapeutic diet, although
supporting clinical data for this recommendation are weaker. Drug
therapy should be considered only in those who have failed to respond
to an adequate dietary trial. The exceptions to this approach are
patients with a severely elevated serum total cholesterol level. To
classify people as having an abnormal cholesterol level necessitating
drug treatment, the average of three determinations of the total
cholesterol level, or the average of two determinations of the total
cholesterol level and at least one measurement of the LDL-C level
must be calculated.

Drug Therapy
There is level I evidence that a reduction of elevated serum
cholesterol levels in otherwise healthy men through the use of lipidlowering drugs will reduce the incidence rate of CHD, particularly
nonfatal myocardial infarction.<25,26,28-30> This favourable outcome
is offset, however, by an increase in the rate of death from noncardiac
causes, which results in a slight but insignificant increase in the overall
death rate. Without a reduction of the overall death rate the basis to
treat elevated cholesterol levels rests on whether death or disability
from CHD is considered a worse fate than death or disability from
other causes.
Currently the efficacy and short-term safety of drug treatment in
the primary prevention of CHD have only been adequately determined
in middle-aged men with hypercholesterolemia.<25,26,28-30> The
Task Force therefore recommends this form of treatment in
asymptomatic men aged 30 to 59 years with a mean serum total
cholesterol level persistently above 6.85 mmol/L or an LDL-C level
above 4.50 mmol/L after an adequate trial of intensive dietary therapy
for at least 6 months. There is fair evidence to support this approach
(B Recommendation) since the long-term safety of lipid-lowering drugs
is unknown and a favourable impact on the overall death rate has not
been established.

The long-term safety
of lipid lowering drugs
and their impact on
overall death rate
have not been
established

The decision to extend drug treatment to other people with a
serum total cholesterol level above 6.85 mmol/L or an LDL-C level
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above 4.50 mmol/L must take the following issues into consideration.
There are no efficacy trials involving elderly people, children or young
adults, and the limited data available on adult women do not support
therapeutic intervention.<30,32> The significant excess in the rate of
death from noncardiac causes and the increase in total mortality noted
in meta-analyses of primary prevention trials of cholesterol-lowering
cannot be ignored in people at lower risk. Therefore, a grade C
Recommendation (indicating insufficient evidence to include or
exclude this approach) was considered appropriate until more
compelling data become available.
The decision to offer drug treatment to people with a blood
total cholesterol level of 6.85 mmol/L or less or an LDL-C level of
4.50 mmol/L or less is even more complex.
If it is assumed that the positive relation of blood total
cholesterol to the risk of CHD is curvilinear in all segments of the
population, the potential benefit of cholesterol lowering becomes
progressively less with as the baseline cholesterol level gets lower.
For example, among MRFIT participants a reduction of the total
cholesterol level by 1.29 mmol/L from a baseline level of 7.76 mmol/L
would hypothetically lower the absolute risk of CHD by 50%;
however, the same reduction would lower the risk by 25% if the
initial level was 6.47 mmol/L and by only 8% if the initial level was
5.17 mmol/L. For women and elderly people the benefits would be
significantly less, since the gradient of CHD risk is much less steep.
A related issue is the number of people who must be treated
(NNT) in order to prevent one critical event. From the LRC trial the
number of patients with hypercholesterolemia needed to be treated
for 5 years to prevent one CHD event (fatal or nonfatal) was 89.
Because the rate of baseline events is lower among people at low and
moderate risk the NNT would be substantially higher. If it is estimated
that the average rate is 25% of that in the high-risk group and that the
same relative risk reduction were achieved with therapy, a rough
estimate of the NNT for 5 years to prevent one CHD event would be
356 in this group. Thus, the benefits of therapy would be marginal.
Given the uncertainties about the long-term safety of the
available lipid-lowering drugs, the primary mode of treatment will likely
be dietary. Apart from the aforementioned lack of data on the efficacy
and safety of this intervention, credence to use data from drug studies
to make dietary recommendations rests on the assumption that the
mode of cholesterol lowering is less important than the actual blood
total cholesterol level achieved. This premise, although reasonable,
does not negate the possibility that the beneficial effects of drug
treatment on the rate of CHD events may, at least in part, be
independent of changes in the cholesterol level.
On the basis of these considerations the Task Force concluded
that there was insufficient evidence to include or exclude a stepped
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fat-modified therapeutic diet to which a cholesterol-lowering drug
would be added if the dietary response was deemed inadequate
(grade C Recommendation).

General Dietary Advice
There is fair evidence (B Recommendation) to support dietary
advice for men aged 30 to 69 years since the lowering of their total fat,
saturated fat and cholesterol intake and a modest increase in the
intake of polyunsaturated fat are associated with decreased CHD
rates. Because of the lack of similar evidence for women, the elderly,
children and young adults a grade C Recommendation is appropriate.
For more information on nutritional counselling in adults see
Chapter 49.

Unanswered Questions (Research Agenda)
The potential health impact of lowering the cholesterol level
should be greater for elderly people than for younger people, assuming
that a change in this risk factor would affect disease incidence in this
target population. This assumption, however, remains unproved and
needs to be formally evaluated in a properly conducted randomized
controlled trial.
Future investigations toward the ideal diet should focus on ways
to raise the plasma HDL-C concentration while reducing the LDL-C
level, leaving the plasma triglyceride level unchanged and ensuring
palatability. Furthermore, the adverse effects of labelling a person as
having hypercholesterolemia, need to be systematically studied.

Evidence
A MEDLINE search was conducted using the MESH heading
cholesterol and the subheadings complications, diagnosis, drug therapy,
epidemiology, prevention and control and therapy for articles
published from 1979 through 1991. Pertinent references from these
studies as well as references from recent review articles were
examined.
The Mantel-Haenszel method was used to obtain an overall
estimate of benefits and risks of lowering the cholesterol level in
primary prevention trials; the iterative method of Gart was used to
compute 95% confidence intervals (CIs) for these estimates. The
significance of the summary measure of treatment effect was judged by
means of the uncorrected Mantel-Haenszel χ2 test with 1 degree of
freedom; the consistency of effect was assessed by means of the
Breslow-Day χ2 test. Only data for men were considered in the
analysis, because data for women were limited and generally reported
in summary form.

661

This review was initiated in June 1993 to update the Task Force
report<1> published in 1993 and recommendations were finalized by
the Task Force in June 1994; only new references or evidence that was
crucial to the recommendations are cited below and readers are
referred to the 1993 publication for a full citation list.
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Table 1:

Main characteristics of trials of primary prevention of
coronary heart disease
Study1

LRC

HHS

WHO

UCS

EXCEL

LAVDS

MCS

No. of patients enrolled

3,806

4,081

10,627

2,278

8,245

846

9,057

% of male patients

100

100

100

48

59

100

49

Mean duration of trial, yr

7.4

5.3

5.3

1.9

0.92

3.5

1.1

Mean age of patients
(and range), yr

47.8
(35-59)

47.3
(40-55)

45.9
(30-59)

53.9
(>17)

55.8
(18-70)

65.5
(50-89)

–
(>17)

Baseline level, mmol/L
Total Cholesterol
LDL-C
HDL-C
Non-HDL-C
Triglycercides

7.50
5.60
1.20
–
1.80

7.00
4.90
1.20
5.80
2.00

6.40
–
–
–
–

8.13
–
–
–
2.38

6.67
4.65
1.16
–
1.75

6.00
–
–
–
–

5.40
–
–
–
1.30

Intervention+

Choles

Gemfib

Clofib

Colest

Lovast

∆ P:S

∆ P:S

Mean blood pressure, mmHg

121/80

141/90

135/87

133/83

(39.6)§

136/78

–

% of patients who smoked

37

36

56

–

18

70

–

People with diabetes included?

No

Yes

Yes

Yes

Yes

–

–

% of patients with prior MI

0

0

0

6

18

7

–

Atherosclerotic heart disease or angina

0

0

2

25

29

18

–

1

LRC = Lipid Research Clinics Coronary Primary Prevention Trial (28), HHS = Helsinki Heart Study (25), WHO =
World Health Organization Clofibrate Trial (26, 29), UCS = Upjohn’s Colestipol Study (30), EXCEL = Expanded
Clinical Evaluation of Lovastatin (27), LAVDS = Los Angeles Veterans Diet Study (31), MCS = Minnesota Coronary
Survey (32); LDL-C = low-density lipoprotein cholesterol, HDL-C = high density lipoprotein cholesterol, MI =
myocardial infarction; + Choles = Cholestyramine, Gemfib = Gemfibrozil, Clofib = Clofibrate, Colest = Colestipol,
Lovast = Lovastatin, ∆ P:S = change in polyunsaturated : saturated fat ratio in diet; § % of patients with
hypertension.

Table 2:

Change from baseline in blood lipid and lipoprotein levels after intervention
Lipid; change in level, %

Trial
LRC1
HHS
WHO
UCS
EXCEL
LAVDS
MCS
1

Total
Cholesterol

LDL-C

HDL-C

Triglycerides

– 9
–10
– 9
–10
–23
–13
–14

–13
–10
–
–
–32
–
–

+ 3
+10
–
–
+ 8
–
–

+ 5
– 35
–
–
– 15
–
– 10

Abbreviations the same as in Table 1
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Table 3:

Number of deaths by treatment status in asymptomatic adult men and
women
Cause; Number of deaths
No. of
patients

Cardiac

Noncardiac

Total

Cancer2

Violence2

1,906
1,900

32
44

36
27

68
71

16
15

11
4

HHS
Treated
Control

2,051
2,030

14
19

31
23

45
42

11
11

10
4

WHO
Treated
Control

5,331
5,296

91
77

145
104

236
181

75
55

24
25

UCS
Treated
Control

1,149
1,129

14†
16†

18
17

37
48

2‡
2‡

2‡
0‡

EXCEL
Treated
Control

6,582
1,663

28
3

5
0

33
3

0
0

0
0

TOTAL
Treated
Control

17,019
12,018

179
159

235
171

419¶
345¶

104
83

47
33

424
422

41
50

133
127

174
177

33§
20§

–
–

MCS
Treated
Control

4,541
4,516

61
54

208
194

269
248

23
20

33
28

TOTAL
Treated
Control

4,965
4,938

102
104

341
321

443
425

56
40

33
28

Overall Total
Treated
Control

21,984
16,956

281
263

576
492

862¶
770¶

160
123

80
61

Trial
Drug Therapy
LRC1
Treated
Control

Dietary Therapy
LAVDS
Treated
Control

1
2
†

‡
§

¶

Abbreviations the same as in Table 1
Included in deaths from noncardiac causes
Denominator includes only men without history of coronary heart disease at entry (372 in treatment group
and 385 in control group)
Only data on men reported
A total of 31 deaths from cancer in the treatment group and 17 in the control group occurred during the diet
phase; however, a follow-up report included 5 deaths from other types of cancer (1)
Number of deaths from cardiac and noncardiac causes does not add up to total because in the UCS trial
cardiac-related deaths in men with a history of coronary heart disease were not included in the category of
death from cardiac causes
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Table 4:

Effects of lowering the cholesterol level on cause-specific and overall
death rates in asymptomatic adult men and women
Cause; Odds Ratio (and 95% Confidence Interval)

Trial

Cardiac

Noncardiac

Total

Cancer

Violence

Drug
Therapy
LRC

0.72
(0.44-1.17)

1.43
(0.79-2.27)

0.95
(0.67-1.36)

1.06
(0.50-2.27)

2.75
(0.81-10.2)

HHS

0.73
(0.35-1.53)

1.34
(0.75-2.38)

1.06
(0.68-1.66)

0.99
(0.40-2.45)

2.48
(0.72-9.39)

WHO

1.18
(0.86-1.62)

1.40
(1.07-1.82)

1.31
(1.07-1.60)

1.36
(0.94-1.96)

0.95
(0.53-1.73)

UCS

0.87
(0.40-1.89)

1.04
(0.51-2.13)

0.75
(0.47-1.18)

0.981
(0.10-9.73)

5.001
(.26->99)

EXCEL

2.36
(0.69-9.76)

2.78
(0.20->99)

2.79
(0.82-11.4)

2

2

TOTAL

1.00
(0.80-1.26)

1.35
(1.10-1.65)

1.15
(0.99-1.65)

1.25
(0.92-1.68)

1.41
(0.89-2.25)

LAVDS

0.80
(0.50-1.26)

1.06
(0.78-1.44)

0.96
(0.73-1.28)

1.70
(0.93-3.13)

2

MCS

1.13
(0.77-1.65)

1.07
(0.87-1.31)

1.08
(0.90-1.30)

1.14
(0.60-2.17)

1.17
(0.69-2.00)

TOTAL

0.97
(0.73-1.30)

1.07
(0.90-1.26)

1.05
(0.90-1.22)

1.41
(0.92-2.18)

1.17
(0.69-2.00)

Overall
Total

0.99
(0.83-1.18)

1.17
(1.03-1.34)

1.10
(0.99-1.22)

1.30
(1.02-1.66)

1.30
(0.92-1.84)

Dietary
Therapy

1
2

Only data on men reported.
Indeterminant as no events occurred (EXCEL) or reported separately (LAVDS).
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Lowering the Blood Cholesterol Level
to Prevent Coronary Heart Disease
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Measurement of blood
total cholesterol level

Average of three or
more readings
accurately reflects
“true” level if
measured in
standardized
laboratory. Although
not evaluated for its
effectiveness,
screening should be
considered in all men
aged 30 to 59 years;
individual clinical
judgement should be
exercised in all other
cases.

Expert
opinion<2,15,16> (III)

Insufficient evidence
to include or exclude
from periodic health
examination (PHE) (C)

Stepped fat-modified
diet to which a
cholesterol-lowering
drug is added if
response is inadequate
(mean total cholesterol
level of more than
6.85 mmol/L or LDL-C
level of more than
4.50 mmol/L)

For men 30 to 59
years old with a mean
total cholesterol level
of more than
6.85 mmol/L or an
LDL-C level of more
than 4.90 mmol/L
treatment is
efficacious in reducing
incidence of CHD.

Randomized controlled
trials<25-32> (I)

Fair evidence to
include in PHE (B)*

For all other
asymptomatic
individuals the value of
treatment has not
been demonstrated.

Expert
opinion<2,15,16> (III)

Insufficient evidence
to include in or
exclude from PHE (C)

For men 30 to 69
years decreased intake
of total fat, saturated
fat and cholesterol is
associated with
decreased incidence of
CHD.

Prospective cohort
studies<37-42> (II-2)

Fair evidence to
include in PHE (B)

For all others value of
such advice has not
been demonstrated.

Expert opinion<42>
(III)

Insufficient evidence
to include in or
exclude from PHE (C)

General dietary advice
on fat (especially
saturated fat) and
cholesterol intake

*

Long-term safety of lipid-lowering drugs is unknown, and a favourable impact on the overall
death rate has not been established.

669

C HAPTE R

S c r ee n i n g
f o r A bd o m i n a l
Aortic Aneurysm

By Christopher Patterson

55

55

Screening for Abdominal Aortic Aneurysm
Prepared by Christopher Patterson, MD, FRCPC

1

The prevalence of abdominal aortic aneurysm (AAA) rises
sharply with age. Risk factors include male sex, a positive family
history of aneurysm, smoking, hypertension and other vascular
risk factors. Small aneurysms enlarge slowly, but probably as an
exponential function. Symptoms occur late, and rupture may be
the first indication of disease. Elective surgery has a mortality of
less than 5%, rupture carries a mortality of 50 to 70% even when
surgery is performed. Abdominal palpation is sensitive for large
aneurysms. Abdominal ultrasound is sensitive and specific for
aneurysms of all sizes. While there is insufficient evidence to
recommend for or against screening with physical examination or
ultrasound, the prudent physician may choose to include a
targeted physical examination for aneurysm in males over age
60 in the periodic health examination.

Burden of Suffering
Abdominal aortic aneurysm, a localized abnormal dilatation of
the aorta, is usually due to atherosclerotic changes affecting the
arterial intima. It is defined as a dilatation of the aorta greater than
3 cm or 150% of the aortic diameter at the diaphragm (usually 2 cm in
men aged 65-74 years). Most commonly AAA arise below the renal
arteries, and remain asymptomatic for many years. Symptoms may
occur from pressure effects on adjacent structures, (e.g. causing back
pain or abdominal throbbing), from embolization of intramural
thrombus, or in association with other vascular complaints such as
intermittent claudication. As the aneurysm enlarges the incidence of
rupture increases, particularly in saccular aneurysms. The
characteristic presentation of rupture includes excruciating back pain,
hypovolemic shock and pulsatile abdominal mass. The classic triad is
present in approximately 70% of cases reaching hospital. Aortic
rupture is a surgical emergency of the most urgent type, and even with
surgery, mortality rates of 50 to 70% are common.

Prevalence of
abdominal aortic
aneurysm is 1-5% in
community surveys;
up to 20% in older
men with vascular
problems
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The prevalence of aneurysms is related to age and vascular risk
factors. It is more common in men and in those with a positive family
history. In community surveys, the prevalence of AAA is reported to
be between less than 1%<1> and 5.4%.<2> In hospital outpatient
clinics dealing with hypertension, vascular or cardiac disorders, the
prevalence is between 5.3 and 21%.<3,4>

1

Professor and Head, Division of Geriatric Medicine, McMaster University,
Hamilton, Ontario

The incidence of aneurysm has been estimated at 52 per
100,000 per annum in men aged 55-64 years<5> and 499 per
100,000 per annum in men over 80 years.<6> There are approximately
520 hospital separations and 270 deaths annually from AAA in
Canada.<7>

Maneuver
For screening or case finding there are two practical detection
measures, physical examination and ultrasound.
The accuracy of physical examination depends on many factors
such as the skill of the examiner, the size of the aneurysm, and habitus
of the individual. Where the prevalence of aneurysm is between 5 and
10%, sensitivity is from 22-50%, with specificity of 71-94%. Where the
prevalence of large AAA is high, in settings such as preoperative
vascular clinics, the sensitivity is above 80%, with high
specificity.<8-10> There is evidence to suggest that examination
specifically seeking aneurysm is significantly more sensitive than routine
palpation.

Abdominal
examination is 80%
sensitive for detection
of large (surgical)
abdominal aortic
aneurysm

Abdominal ultrasound is an ideal technique for detecting AAA
and estimating its size. Sensitivity approaches 100% in detecting AAA
in the presence of a pulsatile abdominal mass.<10> Ultrasound may
overestimate the size of an aneurysm compared to intraoperative
measurement. Technical problems arise with ultrasound when the
patient is obese or if there is excessive intestinal gas at the time of
examination. In one study there was inadequate visualization of the
aorta in 18%.<11> In most case series failure to visualize the aorta
occurred in only a few percent. Community studies have demonstrated
poor compliance rates in screening programs: less than 60%<2> and
less than 50%.<11>
The only community-based screening program to describe
outcome was recently published from Norway. Two thousand six
hundred and fifty-four males over 60 years were invited to attend for
ultrasound screening for a modest fee (150 Norwegian krona). One
thousand two hundred and fifty-six (47%) complied and 92 aneurysms
were detected – 7.3% of attendees. Of these 92, 69 were smaller than
4.0 cm and 23 were 4.0 cm or larger. Seventeen of these underwent
elective surgery within 18 months of screening, with elective surgery
within 18 months of screening, with no mortality and no serious
complications.<11>

Effectiveness of Screening and Treatment
The natural history of a small aneurysm is gradual enlargement,
with an increasing risk of rupture as the size increases. For aneurysms
less than 5 cm, the mean growth rate lies between 0.17 and 0.48 cm
per year. In a community based retrospective study, no aneurysm less
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than 3.5 cm had ruptured by 8 years; between 3.5 and 4.9 cm, 5% had
ruptured by 9 years, and for those greater than 5 cm 25% had
ruptured by 8 years.<12> In several series of untreated AAA, survival
at one year was between 59 and 84%, at 2 years between 44 and 58%,
and at 5 years less than 20%. Modelling studies suggest that mean
expansion rate is an exponential function.<13>

Elective surgical
mortality is less than
5%; mortality of
ruptured abdominal
aortic aneurysm,
even with surgery, is
usually 50%

While correction of risk factors, particularly hypertension, may
play a role in slowing the enlargement of aneurysm, the only definitive
treatment for AAA is replacement graft. Most centres now perform
elective AAA replacement graft with a surgical mortality of less than
5%.<8> Mortality is increased by large aneurysm size, impaired renal
function, blood loss greater than 4 units, and the presence of coronary
artery disease.<14> If operation is delayed until symptoms are present
but before rupture has occurred, mortality of the procedure is 5-33%.
In the presence of aortic rupture, surgical mortality remains extremely
high, in many cases exceeding 50%. Following successful surgery,
subsequent mortality is strongly influenced by coexistent disease.
When there is no coexistent disease the survival curve does not differ
significantly from that of age-matched controls. Subsequent mortality is
higher in hypertensives and those with vascular disease.<15>
When an aneurysm smaller than 5 cm is detected, the
recommended approach includes serial ultrasound (at 3-6 monthly
intervals) and treatment of hypertension and other risk factors.<16> A
clinical trial is underway to determine whether beta-adrenergic
blocking drugs slow the rate of enlargement of small AAA. If an
aneurysm greater than 5 cm is detected, referral to a vascular surgeon
is indicated, providing the patient is suitable for surgery.

Cost Effectiveness
Several cost effectiveness analyses of screening for AAA have
been published.<17> The most recent simulation was based upon
screening a cohort of 10,000 men between the ages of 60 and
80 years.<18> It was concluded that using the “most probable” values
for the simulation parameters, a single screen by abdominal palpation
followed by abdominal ultrasound for positive screens is estimated to
gain 20 life-years at a cost of US$ 28,741 per life-year. A single
ultrasound screen gains 57 life-years at a cost of US$ 41,550 per lifeyear. A repeat ultrasound screen after five years gains one additional
life-year at a cost of US$ 906,769.

Recommendations of Others
Oboler and Laforce recommend abdominal examination for
aneurysm in men over age 60 as a prudent maneuver.<19>
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Conclusions and Recommendations
Population screening for AAA produces a very low yield of
aneurysms of sufficient size to warrant consideration of surgical
treatment. While physical examination is insensitive for small
aneurysms, sensitivity to detect aneurysms large enough to be
considered for surgery is as high as 80-90%. As the prevalence and
incidence of AAA is age and sex dependent, targeted physical
examination of the abdomen for men over the age of 60 may be
considered a prudent maneuver, although there is insufficient evidence
to recommend for or against inclusion in the periodic health
examination (C Recommendation). While ultrasound screening is
more sensitive and specific than physical examination, it is more
expensive, and community studies have demonstrated poor
compliance with the maneuver. There is therefore poor evidence for
or against a recommendation to screen for AAA using ultrasound
(C Recommendation). Ultrasound should be reserved for those
where any suspicious pulsation is detected by examination, or if the
abdominal aorta is impalpable due to obesity. In the older male smoker
with hypertension, claudication, evidence of other vascular disease, or
a positive family history of AAA, a more liberal policy of case finding
with ultrasound could be considered. Costs of screening with
ultrasound are substantially higher than physical examination.

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

To determine in the primary care setting, the characteristics of
physical examination for the detection of AAA of different sizes
using ultrasound as the gold standard.

2.

To determine the natural history of small aortic aneurysms
discovered by screening, using serial ultrasound.

3.

To define and quantify risk factors for the development rapid
growth and rupture of AAA.

4.

To determine the value of ultrasound screening for AAA in high
risk individuals.

5.

To determine the best method of disseminating the risks and
benefit of surgery in elective and symptomatic situations.

Evidence
The literature was identified with a MEDLINE search of the
years 1980 to October 1991 by exploding the terms aortic aneurysm
and aorta, abdominal, costs and cost analysis, and decision making, and
a MEDLINE search from 1991 to 1993 with the major headings aortic
aneurysm and mass screening.
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This review was initiated in October 1993 and updates a report
published in 1991.<8> Recommendations were finalized by the Task
Force in January 1994.
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Screening for Abdominal Aortic Aneurysm
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Abdominal palpation

Physical examination
is a sensitive
procedure for
detecting large
abdominal aortic
aneurysms (AAA).

Case series<8-10> (III)

Poor evidence to
include or exclude in
periodic health
examination of
asymptomatic
individuals (C)

Surgical resection and
replacement grafts
prevent rupture.

Case series<8> (III)

Ultrasound is highly
sensitive and specific
for detection of AAA.

Cohort<11> II-2

Abdominal ultrasound

*

Poor evidence to
include or exclude in
periodic health
examination of
asymptomatic
individuals (C) but
screening may be
considered for
individuals at high
risk*

High-risk individuals are: males over the age of 60 who are smokers with hypertension,
claudication, evidence of other vascular disease or a positive family history of AAA.
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Acetylsalicylic Acid and the Primary
Prevention of Cardiovascular Disease
1

Prepared by Geoffrey Anderson, MD, PhD

A series of clinical trials has provided convincing evidence
that acetylsalicylic acid (ASA) can significantly reduce the
incidence of vascular events and related deaths in patients with
a history of symptomatic vascular disease, including previous
myocardial infarction, unstable angina, stroke and transient
ischemic attack.<1,2> The drug’s beneficial effects in preventing
premature illness and death in symptomatic patients have led to
interest in the possible benefits of preventing vascular disease in
people without previous symptoms. Case-control and cohort
studies have raised the possibility that ASA reduces the risk of
cardiovascular disease by about 20%.<3> This chapter reviews the
results of recent studies and makes recommendations regarding
the appropriate use of ASA in asymptomatic patients.

Burden of Suffering
In 1989 an estimated 80,858 deaths from circulatory disease
occurred in Canada; this resulted in 362,235 potential life-years lost.
An estimated 49,148 deaths were due to coronary artery disease and
14,232 to stroke. Coronary artery disease was the leading cause of
death among men 40 years of age or more and among women
60 years or more. In 1987 there were 77,790 deaths due to circulatory
disease, for a death rate of 324 per 100,000 among men and 283 per
100,000 among women. The rate of death from cardiovascular disease
begins to increase about 10 years earlier among men than among
women, but eventually nearly as many women as men die from such
disease (36,794 vs. 40,977 in 1987).

The overall rate of
death from
cardiovascular
disease has shown a
relatively stable
decrease since the
1950s

The overall rate of death from cardiovascular disease has shown
a relatively stable decrease since the 1950s. The rates among men and
women 35 to 90 years of age are expected to decrease from 780 and
415 per 100,000 respectively (1982-86 data) to 655 and 310 per
100,000 respectively by the year 2000. The age-standardized rates of
death from stroke among Canadians over 65 years of age decreased by
more than 60% among women and 50% among men between 1951 and
1986, but hospital morbidity rates from 1971 to 1984 did not reflect
the same rate of decline. Each year in Canada about 50,500 patients
are admitted to hospital for treatment of acute myocardial infarction.
1
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In 1987-88 there were 8.9 million hospital patient-days for diseases of
the circulatory system. In addition, circulatory disease accounts for
25% of all disability pensions paid by the Canada Pension Plan before
age 65.
Over 40% of deaths from coronary artery disease are sudden,
and half of the sudden deaths occur in people without a history of
overt disease. Reduction of the incidence of sudden death in
asymptomatic people will require the use of effective primary
prevention strategies.

Effectiveness of Prevention
The results of two large randomized clinical trials of the effects
of ASA in males without symptomatic cardiovascular disease have been
published<4-7> and the results of a large prospective cohort study of
ASA use in women was published recently.<8>

The British Aspirin Trial
This trial was undertaken in Britain from 1978 to 1984.<4> The
study subjects were recruited in two stages. All male physicians
residing in Britain in 1951 were contacted and asked to participate.
The total sample was 5,139 out of about 20,000 physicians contacted.
The authors stated that most of those contacted but not recruited
were willing to participate but were ineligible because they had a
history of symptomatic vascular disease or were unable to take ASA.
All physicians over 79 years of age were excluded. About 50% of the
subjects were less than 60 years old, and about 15% were between
70 and 79.
Two-thirds (3,429) of the subjects were randomly allocated to
the experimental group and were asked to take 500 mg of ASA daily.
The remaining 1,710 physicians constituted the control group and
were asked to avoid the use of ASA. The two groups were similar in
terms of several risk factors for cardiovascular disease, although the
control group had a mean systolic blood pressure (BP) that was on
average 1 mmHg lower than the mean pressure in the experimental
group (p=0.05).
Follow-up was excellent, 99% of the surviving physicians
completed the final questionnaire. The study provided some
30,000 man-years of observation. The results were analyzed according
to which study group the physicians were assigned to and not their
actual use of ASA. After 1 year 19% of the physicians in the
experimental group had stopped taking ASA, and by the end of the
6-year trial compliance with the treatment regimen had decreased to
55%. In the control group about 10% of the physicians were taking
ASA regularly by the end of the trial.
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The main outcomes of the trial are presented in Table 1. There
were no statistically significant differences in the rates of fatal or nonfatal myocardial infarction between the two groups. However, given
the small number of poor outcomes the confidence interval (CI) for
the estimated differences is wide. The experimental group had a
significantly lower rate of transient ischemic attacks than the control
group, but there was no significant difference in either the total rate of
strokes or of deaths from stroke. Further analysis indicated a
significantly higher rate of disabling strokes in the experimental group
than in the control group. Differences in the rates of vascular and
nonvascular events and total deaths were not significant. Detailed
subgroup analysis indicated the rate of death from endocardial disease
and acute respiratory disease was significantly lower in the
experimental group. The experimental group also had a significantly
lower rate of migraines and musculoskeletal disorders but a higher
rate of peptic ulcers.

The U.S. Aspirin Trial
This study began in 1982 and ended in early 1988.<5-7>
Recruitment letters were sent to all 261,248 male physicians in the
U.S. aged 40 to 84 years; 112,528 responded, and 59,285 agreed to
participate. Physicians were excluded if they reported a history of
myocardial infarction, stroke, transient ischemic attack, important
health problems, current routine use of ASA or contraindications to
the use of ASA. This left 33,223 eligible physicians. After an 18-week
pretrial compliance study 22,071 physicians were found to be
compliant and were randomly assigned to an experimental group
(11,037) or a control group (11,034). The participants were blinded to
their allocation: those in the experimental group were asked to take a
pill containing 325 mg of ASA every second day, and those in the
control group were asked to take a placebo pill every second day.
About 75% of the participants were less than 60 years of age, and only
7% were 70 or older.
At the end of the trial the vital status of all the participants
was known, and 99.7% of the surviving physicians had completed the
final questionnaire. The study provided slightly more than
110,000 man-years of observations.
The results were analyzed according to the group to which the
physicians had been allocated. At the end of the trial 86% of those in
the experimental group and 14% in the control group were taking ASA
or another platelet-active drug.
The main results of this trial<6> are summarized in Table 2.
There was a significant decrease in the rates of fatal and nonfatal
myocardial infarction in the experimental group. ASA had no significant
effect on the rates of fatal and nonfatal stroke, although the rates were
higher in the experimental group. Further analysis of the stroke data
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indicated a relative risk (RR) of 2.14 for confirmed hemorrhagic stroke
in the experimental group; however, this difference failed to reach
conventional levels of significance (95% CI: 0.96 to 4.77, p=0.06). ASA
had no significant effect on the overall cardiovascular death rate or the
all-cause death rate. A separate analysis involving the 21,738 physicians
who did not have angina pectoris at the beginning of the trial revealed
no significant effect of ASA on the incidence of angina pectoris
(RR 1.10 in the experimental group; 95% CI: 0.84 to 1.36).<7>
Compared with the control group, the experimental group had a
higher rate of bleeding problems such as bruising, hematemesis and
melena (RR 1.32; 95% CI: 1.25 to 1.40, p<0.0001). The experimental
group also had a higher incidence of transfusion (RR 1.75; 95% CI:
1.09 to 2.69, p=0.02).
Subgroup analysis indicated that the beneficial effect of ASA on
the incidence of myocardial infarction was greater among the subjects
who were 50 years of age or older and those with lower cholesterol
levels than among the others.

The Nurses’ Health Study
The Nurses’ Health Study<8> established a cohort of
121,700 female nurses aged 30 to 55 years in 1976. The analyses
included 6 years of follow-up for the cohort with a total of
475,265 persons-years of data for fatal outcomes and 459,696 personyears of data for nonfatal outcomes. The follow-up rate for nonfatal
outcomes was 96.7%. The authors estimated that the follow-up for
fatal events was more than 98%. The cohort was divided into
4 exposure groups based on survey responses: 1) 0 aspirin per week;
2) 1-6 aspirin per week; 3) 7-14 aspirin per week; and 4) 15 or more
aspirin per week. Relative risks were computed as the rate of events in
each exposure category divided by the rate in the reference category
(no aspirin per week). All relative risks were age-adjusted and
controlled for the effects’ cardiovascular risk factors.
The main results of the trial are summarized in Table 3. There
was a statistically significant reduction in relative risk for nonfatal MI
and coronary artery deaths combined in the group taking 1 to
6 aspirin per week compared to the no aspirin group. Women aged
50 years and more and women with coronary risk factors had the
largest risk reductions. The relative risk for nonfatal MI alone was 0.68
(95% CI: 0.49-0.93) in this exposure group. The relative risk for
strokes, cardiovascular deaths and total deaths were each less than
1.0 for the group exposed to 1 to 6 aspirin per week, but none of
these lower relative risks was statistically significant.
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Overview
The two randomized controlled ASA trials were conducted in
populations of male physicians. Although the inclusion of physicians
may have improved the quality of self-reported information the
generalizability of the results to other populations has to be
questioned. On one hand, physicians may be more compliant with
long-term therapy than members of the general public. On the other
hand, the subjects in the two studies may have been “healthier” than
asymptomatic men in other populations. In the U.S. study the overall
rate of death from cardiovascular disease was 15% of that expected in
a general population of white men with the same age distribution.

Decrease in
incidence of fatal
myocardial infarction
did not translate into
a decrease in
cardiovascular
disease death rate

The U.S. trial did show a significant decrease in the incidence of
both fatal and nonfatal myocardial infarction. The decrease in the
incidence of fatal myocardial infarction did not translate into a
decrease in the overall rate of death from cardiovascular disease; this
was because of death from other causes, most notably stroke and
“sudden death”. As Sempos and Cooper<9> pointed out, the rate of
sudden death noted in the U.S. study was much higher than that found
in the general population, and if diagnosed cases of sudden death are
included in the category of myocardial infarction, then there is no
longer a significant decrease in the incidence of fatal myocardial
infarction in the experimental group.
The British trial showed a statistically significant decrease in the
incidence of transient ischemic attacks in the experimental group. This
did not translate into a significant decrease in the incidence of either
fatal or nonfatal stroke. The U.S. study did not report on the impact of
ASA therapy on transient ischemic attacks.
When assessing the benefits of long-term therapy in previously
asymptomatic patients it is important to consider carefully the impact
of side effects. The two studies showed a higher incidence of adverse
effects, including peptic ulcer and bleeding disorders, in the
experimental groups than in the control groups. They also indicated
that ASA therapy may be related to an increased incidence of
hemorrhagic stroke. The routine use of ASA may have some
unexpected beneficial effects, such as a decreased incidence of
migraines and musculoskeletal disorders.
Although the two studies differed with regard to the age
distribution of the physicians, dosage of ASA, compliance rate and
some of the details of causes of death, it has been suggested that it
would be useful to combine the results. Analysis of the combined
data<10> indicated a significant reduction of 33% in the incidence of
nonfatal myocardial infarction among those taking ASA (p<0.0001).
There was no significant change in the incidence of nonfatal stroke or
death from stroke or myocardial infarction; however, there was a
significant increase in the incidence of disabling stroke among those
taking ASA (p=0.016).
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A recent overview of antiplatelet therapy concluded that there
was no clear evidence on the balance of risks and benefits of
antiplatelet therapy in primary prevention among low risk
subjects.<11> To try to balance the effects on myocardial infarction
and stroke Jonas<12> analyzed the U.S. trial data that applied
quality-of-life values to the main outcomes (i.e., death, nonfatal
myocardial infarction and major or minor stroke). This analysis
indicated that the lost quality of life over the 5-year follow-up was not
significantly different in the experimental group from that in the
control group. Although these results are based on specific
assumptions regarding the quality of various health states they do
indicate the importance of balancing benefits against risks.
The prospective cohort study in women indicated a lower rate
of fatal and nonfatal MI in those who reported using 1 to 6 aspirin per
week compared to those who reported no aspirin use. There was no
statistically significant association between aspirin use and
cardiovascular deaths or total deaths.

Recommendations of Others
The recommendation of the U.S. Preventive Services Task Force
on low-dose aspirin therapy is currently under review.

Conclusions and Recommendations
Given the available information there is no clear evidence that
routine use of ASA in asymptomatic men leads to a reduction in the
rates of death from all causes, from cardiovascular disease or from
myocardial infarction (when sudden deaths are taken into account).
The benefit of ASA therapy observed in the decreased incidence of
myocardial infarction needs to be balanced against the potential
adverse effects, particularly disabling stroke, that may be related to
hemorrhagic properties of ASA.
There is no evidence from the U.S. Aspirin trial to indicate that
ASA therapy is particularly effective in reducing the incidence of
myocardial infarction among asymptomatic people who may have risk
factors for ischemic heart disease (i.e., smoking, hypertension or a
family history of myocardial infarction).
The evidence is not strong enough to support a
recommendation that routine ASA therapy be used or not be used
for the primary prevention of cardiovascular disease in asymptomatic
men (C Recommendation). The Nurses’ Health Study is a large cohort
study that suggests that regular use of 1 to 6 aspirin a week may be
associated with lower rates of MI in women. The study did not reveal a
significant association of aspirin use with a lower risk of death. This
evidence is not strong enough to support a recommendation of
routine ASA therapy to prevent heart disease in women
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(C Recommendation). The decision on whether to prescribe ASA
should be made on an individual basis after the benefits of decreased
risk of ischemic cardiovascular events have been balanced against the
potential risks associated with prolonged ASA use.

Evidence
The evidence was identified using a MEDLINE search for the
period 1991 to March 1993 with the MESH headings: aspirin and
cardiovascular diseases.
This review was initiated in March 1993 and updates a report
with a full reference list (except for the Nurses’ Health study) that was
published in 1991.<13> Recommendations were finalized by the Task
Force in March 1994.

Selected References
1.

Antiplatelet Trialists’ Collaboration: Secondary prevention of
vascular disease by prolonged antiplatelet treatment. BMJ
1988; 296: 320-331

2.

Hennekens CH, Buring JE, Sandercock P, et al : Aspirin and
other antiplatelet agents in the secondary and primary
prevention of cardiovascular disease. Circulation 1989;
80: 749-756

3.

Hennekens CH, Buring JE: Aspirin and cardiovascular disease.
Bull NY Acad Med 1989; 65: 57-68

4.

Peto R, Gray R, Collins R, et al : Randomized trial of
prophylactic daily aspirin in British male doctors. BMJ 1988;
296: 313-316

5.

Steering Committee of the Physicians’ Health Study Research
Group: Preliminary report: findings from the aspirin component
of the ongoing Physicians’ Health Study. N Engl J Med 1988;
318: 262-264

6.

Steering Committee of the Physicians’ Health Study Research
Group: Final report on the aspirin component of the ongoing
Physicians’ Health Study. N Engl J Med 1989; 321: 129-135

7.

Manson JE, Grobbee DE, Stampfer MJ, et al : Aspirin in the
primary prevention of angina pectoris in a randomized trial of
United States physicians. Am J Med 1990; 89: 772-776

8.

Manson JE, Stampfer MJ, Colditz GA, et al : A prospective study
of aspirin use and primary prevention of cardiovascular disease
in women. JAMA 1991 266(4): 521-527

9.

Sempos CT, Cooper RS: The Physicians’ Health Study:
aspirin for the primary prevention of myocardial infarction.
[letter] N Engl J Med 1988; 318: 924-925

10.

686

Hennekens CH, Peto R, Hutcheson GB, et al : An overview of
the British and American aspirin studies. [letter] N Engl J Med
1988; 318: 923-924.

11.

Antiplatelet Trialists’ Collaboration: Collaborative overview of
randomized trials of antiplatelet treatment. Part 1: prevention of
death, myocardial infarction and stroke by prolonged antiplatelet
therapy in various categories of patients. Br Med J 1994;
308: 81-106

12.

Jonas S: The Physicians’ Health Study: a neurologist’s concern.
Arch Neurol 1990; 47: 1352-1353

13.

Canadian Task Force on the Periodic Health Examination: The
periodic health examination, 1991 update: 6. Acetylsalicylic acid
and the primary prevention of cardiovascular disease. Can Med
Assoc J 1991; 145: 1091-1095

687

Table 1:

Main Outcomes of the British Aspirin Trial<4>
Group; rate per 10,000
man-years

Event
Fatal
Myocardial infarction
Stroke
All vascular causes
All non vascular causes
All causes

Experimental

Control

Relative
Risk

47.3
16.0
78.6
64.8
143.5

49.6
12.7
83.5
76.0
159.5

0.95
1.26
0.94
0.85
0.90

42.5
32.4
15.9

43.3
28.5
27.5

0.98
1.14
0.581

Nonfatal
Confirmed myocardial infarction
Confirmed stroke
Confirmed transient ischemic attack
1

0.01 < p < 0.05.

Table 2:

Main Outcomes of the U.S. Aspirin Trial<6>
Group; rate per 10,000
man-years1
Experimental

Control

Relative
Risk2

Fatal
Myocardial infarction
Stroke
All cardiovascular causes
All noncardiovascular causes
All causes

1.8
1.8
14.8
22.6
39.5

5.1
1.3
15.1
24.2
41.4

0.313
1.44
0.96
0.93
0.96

Nonfatal
Myocardial infarction
Stroke

23.6
20.0

39.2
16.7

0.594
1.20

Event

Calculated from data reported in reference 8.
Data taken directly from reference 8.
3
p < 0.005.
4 p < 0.00001.
1
2
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Table 3:

Main Outcomes of the Nurses’ Health Study<8>
Combined Adjusted Relative Risk
Aspirin per week

Event

0

1-6

7-14

≥ 15

Non fatal Myocardial
infarction and Fatal Coronary Heart Disease (95% CI)

1.0

0.751
(0.58-0.99)

1.20
(0.84-1.69)

0.89
(0.63-1.27)

Total Strokes
(95% CI)

1.0

0.99
(0.71-1.36)

0.83
(0.49-1.42)

1.26
(0.79-1.83)

Cardiovascular Deaths
(95% CI)

1.0

0.89
(0.59-1.33)

1.05
(0.58-1.90)

1.09
(0.64-1.85)

Total Deaths
(95% CI)

1.0

0.86
(0.72-1.03)

1.14
(0.89-1.47)

0.97
(0.76-1.23)

1

p < 0.05
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Acetylsalicylic Acid and the Primary Prevention
of Cardiovascular Disease
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Daily low-dose intake
of ASA

No clear evidence that
routine use in
asymptomatic men
will reduce the rate of
death from all causes,
or from cardiovascular
disease or myocardial
infarction (MI); a
reduced rate of
nonfatal MI needs to
be balanced against
potential adverse
effects (hemorrhage
and disabling stroke).

Randomized controlled
trials<4-7> (I)

Weak evidence to use
or not to use routine
ASA therapy for the
primary prevention of
cardiovascular disease
in asymptomatic men
and women (C)

No clear evidence that
routine use of ASA in
women reduces the
rate of death from all
causes or from
cardiovascular
disease; routine use
may be associated
with a decreased risk
of MI.

Prospective cohort
study<8> (II-2)
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Asymptomatic Carotid Disease
1

Prepared by Ariane Mackey, MD, FRCPC , Robert C ôté, MD,
FRCPC 2 and Renaldo N. Battista, MD, ScD, FRCPC3

In 1984 the Canadian Task Force did not recommend
screening for cervical bruits in the context of a periodic health
examination. There is currently no compelling data to
recommend neck auscultation to detect a carotid bruit or
noninvasive testing for carotid artery disease in asymptomatic
patients with the ultimate objective of preventing stroke. Neck
bruits are insensitive, non-specific markers for carotid stenosis.
They are mostly considered, when present, as a general indicator
of systemic atherosclerosis. Population-based studies show no
increase in ipsilateral ischemic stroke in persons with
asymptomatic neck bruits. Furthermore, among asymptomatic
patients with carotid stenosis who do develop cerebrovascular
symptoms most will have transient ischemic attacks (TIAs) rather
than unheralded strokes. For most of these symptomatic patients
efficacious stroke prevention interventions are available.
The role of prophylactic carotid endarterectomy or medical
intervention such as antiplatelet drugs for asymptomatic patients
is still undefined, whatever the degree of stenosis or clinical
circumstance (incidental finding or preoperative assessment).
Patients with established risk factors for vascular disease
should, however, be educated as to the symptoms of TIA and
stroke, and their risk factors should be managed appropriately,
especially control of blood pressure (Chapter 53) and cessation of
smoking (Chapter 43).

Burden of Suffering
Stroke is one of the leading causes of mortality in Canada. It
accounts for 7% of deaths; the overall stroke mortality rate is 55 and
44 per 100,000 annually in men and women respectively and reaches
885 and 768 per 100,000 in the elderly over 75 years of age.<1> In
Canada, about 50,000 new strokes occur each year and the estimated
prevalence of stroke survivors is 208,000.<2> Stroke-related
neurological disability has a major impact on the patient, family
1

Fellow (Cerebro-Vascular), Division of Neurology, Department of Medicine,
Montreal General Hospital, Montreal, Quebec
2
Division of Clinical Epidemiology, Montreal General Hospital and Assoicate
Professor of Neurology and Neurosurgery, McGill University, Montreal, Quebec
3
Director, Division of Clinical Epidemiology, Montreal General Hospital, McGill
University, Montreal, Quebec
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members and caretakers; among survivors, 17% will remain
institutionalized and 25% to 50% will need moderate to total assistance
for activities of every day living.<2> The annual cost of stroke in
Canada, including hospital costs and loss of productivity, is estimated
to be $1.5 billion.
Extracranial carotid artery disease however plays a relatively
minor role as an underlying cause of stroke. Indeed, cerebral ischemic
infarcts constitute 70-85% of all strokes, about three-quarters of these
are in the carotid territory and of those only 20 to 50% are associated
with carotid stenosis.<3>
The prevalence of neck bruits in the normal adult population is
about 3-4%. It increases with age reaching 8% in people over
75 years.<4,5> According to some population-based studies the
prevalence of bruits also increases with hypertension, diabetes and
female gender. In patients undergoing coronary artery bypass graft
(CABG) or peripheral vascular reconstruction (PVR) asymptomatic
bruits occur in approximately 10-20% of cases respectively.
Since cervical bruits inadequately predict the presence and
degree of carotid disease, more recent studies have focused rather on
the severity of arterial lesions based on non-invasive testing. In
neurologically asymptomatic individuals, the prevalence of significant
carotid artery stenosis ranges between 4% and 30% depending on the
type of population studied. The presence and severity of extracranial
carotid disease and stenosis increases with age, hypertension and
peripheral and coronary vascular disease.

Stroke Risk
Population studies<4,5> have reported that patients with
asymptomatic neck bruits are at increased risk for stroke: slightly more
than 2% per year in the Evans County study (7.5 fold increase for men
and 1.6 fold increase for women) and in the Framingham study the two
year incidence of stroke was 3% in men and 4% in women, a 2 to 3 fold
increased risk. In these studies, the presence of a bruit did not predict
the type (thromboembolic, cardioembolic, lacunar or hemorrhagic) or
the hemispheric location of the stroke. Most of the strokes either
occurred in a different vascular territory or their presumed cause was
unrelated to the carotid stenosis itself.
In more recent years, non-invasive imaging (ultrasonography),
has shown that the risk of neurological events is directly correlated
with the severity of carotid stenosis (Figure 1).<6-12> It has also been
observed that rapid progression of carotid bifurcation plaque may
herald a significant risk of stroke.<6,13> Correlation with plaque
morphology such as ulceration or intraplaque hemorrhage as well as
correlation with other risk factors is less well defined.
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In a Canadian prospective referral population study of
696 patients with asymptomatic bruits followed on average for
3.5 years,<7> the annual stroke rate was 1.3% in patients with equal
4
or less than 50% stenosis and 3.3% in those with greater than 50%
stenosis. Ipsilateral stroke rate was 2.5% in patients with >50%
stenosis. Other prospective studies of large populations of patients
with asymptomatic bruits have shown similar results;<6,8-10,13> the
overall risk of stroke is 1 to 2% annually, that is approximately three
times the likelihood of having an ischemic stroke in an age- and
sex-matched population without bruits.<11>

Cardiac Risk (Myocardial Infarction and
Cardiac Death)
4

In the study by Norris and colleagues,<7> the annual rate of
cardiac ischemic events and cardiac death was 9.9% in those with
≤ 50% stenosis and 14.8% in those with >50% stenosis. Similarly, in
most surveys on asymptomatic carotid bruit or stenosis the major risk
is cardiac, not cerebrovascular.<4,5,7> However this depends on the
type of population studied and their initial cardiac status; in another
ongoing prospective study,<10> in which patients with heart
conditions requiring the obligatory use of aspirin were excluded,
neurological events were more frequent among patients with
asymptomatic bruits.

Maneuver
Auscultation

Neck bruits do not
reliably predict the
presence or absence
of underlying
occlusive carotid
disease

Neck bruits do not reliably predict presence or absence of
underlying occlusive carotid disease. Cervical bruits may be due to
other causes such as transmitted cardiac murmurs, anatomic
variations, tortuosity, and hyperdynamic states.
Studies looking at the relationship between carotid bruit and
corresponding stenosis have used different methodologies which limits
comparability (populations with different prevalence of vascular
disease, interobserver variability among clinicians about auditory
characteristics of the bruit, different methods of imaging and different
definition of carotid lesion severity). Depending on the method of
assessment, the predictive value of a carotid bruit for ipsilateral
moderate to severe stenosis ranges from approximately 16% to
75%.<3,12,14-17> Patients with asymptomatic bruits are less likely to
have an underlying stenosis than patients with symptomatic bruits
4
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What is defined as a 50% stenosis (measured by maximal diameter reduction) is
referred to, in this study, as 75% stenosis (measured by percentage reduction in
the cross-sectional area of the carotid lumen).

(cerebrovascular accident (CVA) or TIA).<3,18> According to
some,<3> among patients with asymptomatic neck bruits, 17% had a
>75% stenosis, while in patients with both carotid stroke and bruits,
60% had a >75% stenosis. Conversely, many patients with a high grade
stenosis do not have a cervical bruit.<15,17,19,20>

Non-Invasive Testing
The most reliable non-invasive test used to evaluate the
extracranial carotid arteries is Duplex scanning which combines two
ultrasound techniques: a pulsed echo or B-mode ultrasound which can
detect anatomic abnormalities and a Doppler ultrasound which
provides functional information about blood flow. When compared to
angiography, the test has been found to have a sensitivity (to detect
>50% stenosis) of approximately 85% (range 82% to 100%) and a
specificity ranging between 81% and 100%.<6,21> Information from
the B-mode component of the Duplex is used to assess location and
extension of atherosclerosis including minimal disease not causing
changes in blood flow. It can also determine morphological
characteristics of the plaque suggestive of intraplaque hemorrhage or
ulceration, however the importance of these changes in the
pathogenesis of cerebral ischemia remains controversial. These
abnormalities appear to represent markers of the severity of the
stenosis and plaque instability rather than playing a direct role in the
pathogenesis of TIAs and stroke. Information from the Doppler
component of the duplex scan provides blood flow information used
to measure the degree of stenosis, which seems more relevant from a
clinical viewpoint.
Carotid Doppler ultrasound is a reasonable and less expensive
alternative providing an overall accuracy for lesions with a greater than
50% stenosis of 90% with a sensitivity of 87% to 89% and specificity of
92% to 97%.<21,22> A recent report from the North American
Symptomatic Carotid Endarterectomy Trial (NASCET) has
documented a specificity of 60% for Doppler ultrasound in detecting
high-grade carotid stenosis and has suggested that angiography be
required for accurate determination of operability. The lower
specificity reported in this study results from an angiographical
measurement approach that underestimates the degree of carotid
stenosis when compared to the standard measurement approach used
in most other studies. Also, determining the operability of lesions is
not relevant in the context of asymptomatic carotid disease given that
surgery is of unproven value.
Magnetic resonance angiography, another non-invasive but more
expensive and less widely available method of imaging is not used
routinely to screen persons with asymptomatic bruits.
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Effectiveness of Prevention
Identification and Management of Risk Factors
Identification and treatment of hypertension as well as cessation
of smoking are recommended for the prevention of cerebrovascular
disease even in the absence of carotid stenosis (see Chapters 53 and
43). These are well established risk factors for stroke, as well as
predictors for carotid artery atherosclerosis. Treatment of
hypertension and cessation of smoking significantly reduces the
incidence of cerebrovascular accidents.
The relation of blood lipids and lipoproteins to the occurrence
of atherothrombotic brain infarction remains unclear. In a metaanalysis combining the results of ten studies, Qizilbash and
associates<23> found the relative risk of stroke (mostly ischemic) to
be 1.3 (95% confidence interval: 1.11-1.54) among patients with
hypercholesterolemia (≥220 mg/dl). Serum lipid levels have also been
related to carotid artery atherosclerosis, however, it is not clear
whether reduction of cholesterol levels has any effect on the cervical
or intracranial atherothrombotic process, or on stroke risk. In middle
aged men, lowering serum cholesterol does not reduce stroke
mortality or morbidity according to a recent meta-analysis of thirteen
randomized controlled trials (also see Chapter 54). Nevertheless,
hypercholesterolemia should be managed appropriately especially
considering it’s relationship to coronary artery disease.

Medical Management

Pharmacological
management of
patients with
asymptomatic carotid
disease has not been
properly studied

Pharmacological management for patients with asymptomatic
carotid disease has not been properly studied. Two primary prevention
studies in healthy physicians assessing the effect of aspirin on
occurrence of occlusive vascular events did not show any reduction of
incidence in ischemic strokes (see Chapter 56). In those studies, no
systematic neck auscultation or non-invasive testing was undertaken.
A prospective, randomized, double blind study looking at the
efficacy of ASA 325 mg a day compared to placebo in preventing
occurrence of vascular events in asymptomatic patients with significant
(≥50%) stenosis is currently underway.<24>
Therapies directed at regression of atheroma are also being
assessed. Antiplatelets agents have been proven beneficial in reducing
recurrent neurological events in symptomatic patients.<25> However,
these results do not necessarily apply to asymptomatic persons
especially when one considers their lower level of risk for ischemic
events and the small but definite risk of hemorrhagic complications
due to chronic aspirin use.
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Prophylactic Carotid Endarterectomy
A) In Otherwise Healthy Individuals
There have been several case reports on the possible benefits of
prophylactic carotid endarterectomy (CE) in asymptomatic individuals
with carotid stenosis, however most of these small series have serious
methodological flaws which make their results difficult to interpret.
Three prospective randomized clinical trials have been published. One
was terminated early because of higher than expected morbidity in the
surgical group;<26> another had a complex design and many
methodological inadequacies and gave no conclusions regarding the
potential benefit of CE in patients with >90% stenosis.<27> In the
third study<28> 444 men with asymptomatic stenosis >50%
determined by angiography, were followed for an average of
47.9 months. The study showed no protective effect of surgery on the
combined incidence of stroke and death though the incidence of
ipsilateral neurological events (CVA and TIA) in the surgical group was
8% compared to 20.6% in the medical group. Indeed, the benefit of
(CE) in asymptomatic patients should depend on stroke prevention
and not only on reducing the number of TIAs since surgical
intervention has recently been proven beneficial in patients with TIA
or minor strokes and stenosis of between 70-99%.<29,30> It is hoped
that the Asymptomatic Carotid Artery Stenosis Study (ACASS),<31>
an ongoing randomized trial of CE in asymptomatic stenosis, will shed
light on this still unresolved issue. Since the incidence of ipsilateral
ischemic stroke is low<7,8,10> and considering that the morbiditymortality of CE for asymptomatic lesions ranges from approximately
1 to 4.5%, and recognizing the inherent risk of intra-arterial
angiography, prophylactic CE cannot be systematically recommended
and remains of unproven benefit in this clinical context.

B) In Patients Undergoing Major Vascular Surgery
The question of whether prophylactic CE safely lowers the risk
of perioperative stroke in asymptomatic patients with severe carotid
stenosis undergoing major vascular surgery has not been addressed
directly by a prospective randomized trial. In a recent prospective
study of 358 patients undergoing CABG or PVR, none of 53 patients
who had a >50% carotid stenosis, suffered an ipsilateral perioperative
stroke.<32> According to others, patients with symptomatic coronary
heart disease or peripheral vascular disease undergoing vascular
surgery, in whom a carotid bruit or stenosis has been detected
have a greater risk of stroke. However the exact incidence of
thromboembolic events secondary to the stenotic process itself
remains uncertain since perioperative strokes may be caused by a
variety of pathogenetic mechanisms including embolism from the heart
(thrombus, arrhythmias etc) or aorta and abnormalities of coagulation.
Therefore, preoperative screening using neck auscultation and/or

Performance of
preventive carotid
surgery in
asymptomatic
patients cannot be
presently justified
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cervical ultrasonography of patients undergoing vascular surgery may
fail to identify many who are at higher risk of sustaining strokes.
Considering the above, and the fact that adding CE to a major
vascular procedure often increases the risk of cardiac and cerebral
complications and death,<33,34> performance of preventive carotid
surgery in those asymptomatic patients cannot be justified at present.

Recommendations of Others
The recommendations of the U.S. Preventive Services Task
Force on screening for cerebrovascular disease are currently under
review.
The American College of Physicians also does not recommend
routine diagnostic testing for carotid artery disease in patients with
asymptomatic bruits. Concerning CE, they state that the procedure is
“of most inappropriate use” in unselected asymptomatic patients with
carotid artery abnormalities. However, they feel that CE may be
indicated in patients with other risk factors for stroke, who have a
high degree of stenosis (70% or greater), particularly when the
contralateral artery is occluded and if surgery can be done at low risk.
No recommendation was made regarding prophylactic CE before
CABG.
A consensus report from the Asymptomatic Carotid
Atherosclerosis Study Group concluded that baseline non-invasive
evaluation of the carotid arteries was appropriate in persons
considered to be at high risk for extracranial carotid artery disease.
Those included patients with carotid bruits, with a strong family
history of coronary and/or cerebrovascular disease and candidates for
major vascular surgery.
The Ad Hoc Committee of the Joint Council of the Society for
Vascular Surgery and the North American Chapter of the International
Society for Vascular Surgery has recommended that patients with
asymptomatic carotid artery diameter reduction of 75% or greater
who are otherwise healthy and have a projected life expectancy
greater than 5 years, should be considered for surgery if the operative
morbidity and mortality is less than 3%.

Conclusions and Recommendations
Asymptomatic carotid stenosis is generally associated with
systemic atherosclerosis and its known complications such as
myocardial infarction, stroke and peripheral vascular disease.
Identification and management of risk factors associated with these
conditions is mandatory as well as patient education explaining the
symptoms of TIAs, which would then require further evaluation and
specific intervention, either medical or surgical. Screening the
population for cervical bruits and stenoses would identify only a
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relatively small fraction of individuals at high risk for stroke or TIA. It
could be a cost effective procedure if it led to prevention of a
substantial number of strokes without further risk to the patient, but
since the efficacy of any specific prophylactic method, medical or
surgical, remains unproven, (in fact C and D Recommendations,
respectively) routine auscultation or non-invasive testing of carotids in
unselected individuals cannot be systematically recommended at the
present time (D Recommendation). However, in centers where
prospective trials are ongoing, screening of asymptomatic patients is
highly encouraged.

Unanswered Questions (Research Agenda)
Whether pharmacological or surgical therapy is safe and
beneficial in asymptomatic persons with carotid bruits or stenosis is
currently under investigation.<24,31> When those answers become
available, firmer recommendations regarding screening, for
asymptomatic bruits or stenosis and, in some patients, for periodic
non-invasive testing to detect rapidly progressing stenosis might be
made. Other areas of interest include identification of subgroups of
patients who have inadequate collateral circulation and may be at
higher risk of sustaining an ipsilateral ischemic stroke. This aspect is
being studied using techniques such as single photon emission
computed tomography (SPECT) and transcranial Doppler. Carotid
angioplasty might also have a role in asymptomatic patients. This, of
course, will depend on the risk/benefit ratio of the procedure which is
currently being assessed in a randomized, multicenter trial in patients
with symptomatic and asymptomatic cerebrovascular disease – the
Carotid and Vertebral Artery Transluminal Angioplasty Study
(CAVATAS).

Evidence
The literature was identified with a MEDLINE search for the
years 1988 to August 1993 using the following key words:
asymptomatic neck bruits (cervical bruit or carotid bruit), carotid
stenosis, carotid artery disease, carotid ultrasound, duplex sonography,
stroke risk factors, carotid endarterectomy.
This review was initiated in January, 1993 and recommendations
were finalized by the Task Force in January, 1994. A technical report
with a full reference list is available upon request.

Acknowledgements
We would like to thank Ms. Diane Telmosse for her excellent
secretarial assistance.

699

Selected References

700

1.

Heart and Stroke Foundation of Canada: Cardiovascular
Disease in Canada. 1993

2.

Mayo NE: Epidemiology and recovery. In : Physical medicine
and rehabilitation: state of the art reviews. Philadelphia: Hanley
& Belfus, 1993; 7: 1-25

3.

Zhu CZ, Norris JW: Role of carotid stenosis in ischemic stroke.
Stroke 1990; 21: 1131-1134

4.

Heyman A, Wilkinson WE, Heyden S, et al : Risk of stroke in
asymptomatic persons with cervical arterial bruits: a population
study in Evans County, Georgia. N Engl J Med 1980;
302: 838-841

5.

Wolf PA, Kannel WB, Sorlie P, et al : Asymptomatic carotid bruit
and risk of stroke. The Framingham Study. JAMA 1981;
245: 1442-1445

6.

Roederer GO, Langlois YE, Jager KA, et al : The natural history
of carotid arterial disease in asymptomatic patients with cervical
bruits. Stroke 1984; 15: 605-613

7.

Norris JW, Zhu CZ, Bornstein NM, et al : Vascular risks of
asymptomatic carotid stenosis. Stroke 1991; 22: 1485-1490

8.

Meissner I, Wiebers DO, Whisnant JP, et al : The natural history
of asymptomatic carotid artery occlusive lesions. JAMA 1987;
258: 2704-2707

9.

Autret A, Pourcelot L, Saudeau D, et al : Stroke risk in patients
with carotid stenosis. Lancet 1987; 1: 888-890

10.
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Asymptomatic Carotid Disease
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Neck auscultation

Insensitive and nonspecific marker for
underlying carotid
stenosis. Positive
predictive value
ranging from 16-75%.

Descriptive
studies<14-20> (III)

Fair evidence not to
include in periodic
health examination of
asymptomatic
individuals (D)

Medical therapy

No actual evidence for
effectiveness or
ineffectiveness of
medical therapy
(antiplatelets) in
patients with
asymptomatic carotid
bruit or stenosis.

One controlled
randomized trial in
progress<24> (II-2)

Insufficient evidence
to include or exclude
in treatment of those
with asymptomatic
carotid disease (C)

Carotid
endarterectomy (CE)

Presently, evidence is
not conclusive
regarding preventive
effect of CE on
occurrence of fatal and
non-fatal stroke in
asymptomatic
individuals with
carotid stenosis but
CE is associated with
severe morbidity or
mortality of 1-4.5%.

Randomized controlled
trials<26-28> (I)

Fair evidence not to
use carotid
endarterectomy to
treat those with
asymptomatic carotid
stenosis (D)
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1

Human immunodeficiency virus (HIV) antibody screening
may reduce the incidence of acquired immunodeficiency
syndrome (AIDS) through counselling to prevent HIV transmission
and may delay the onset of AIDS through treatment of
asymptomatic HIV-positive patients.

Burden of Suffering
By October 7, 1991, 5,349 AIDS cases had been reported in
Canada, including 63 pediatric cases. Sixty four percent of affected
adults were ages 20 to 39 years. Sixty percent had died. Under
reporting by up to 20% may result from efforts to maintain patient
confidentiality and the complexity of the reporting procedure. HIV
seroprevalence is 0.3 to 0.6 per 1,000 among pregnant women and
2-3 times higher among urban women.<1-5>
Behaviours that increase risk of HIV infection include having
many sexual partners, receiving anal intercourse, sharing needles
during injection drug use and receiving blood or blood products prior
to introduction of universal HIV antibody screening by blood banks.
Homosexual or bisexual men, prostitutes, injection drug users, people
receiving blood products between 1978 and 1985, sexual contacts of
people with HIV infection and people from countries with a high HIV
prevalence are at high risk. Of all cases reported in Canada, 78% were
associated with homosexual or bisexual activity only, 1.4% with
injection drug use only, and 3.5% with both. 95% of AIDS cases
belonged to an identified risk group.

Maneuver
Deciding who should undergo HIV antibody screening is
complex and difficult. There are problems with both the frequency
with which physicians ask the necessary questions and the quality of
responses. A sexual history was routinely obtained by less than half of
physicians recently surveyed. Seropositivity rates vary within identified
risk groups (related to factors such as race, income, recent injections,
or injections in “shooting galleries” within the injection drug use
group). Barriers to obtaining accurate information may include worries
about self-incrimination, illiteracy, race or ethnic background, language
and socioeconomic status.<6> Risk factors were acknowledged in less
than 60% of HIV-positive parturient women;<7-10> targeted screening
1
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(e.g. premarital testing or in sexually transmitted disease (STD) clinics)
has low sensitivity and specificity. The addition of counselling did not
improve the sensitivity of questionnaires in identifying seropositive
women.<11> Increased patient acceptance of routine testing and the
poor accuracy of targeted screening suggest that routine screening is
preferable to targeted screening if an elevated seroprevalence rate is
suspected in any population.<6-8,10,12>
However, a complete sexual and drug-use history should be
obtained for all patients as part of a clinical assessment. The contents
of such a history are described in guidelines from the Canadian
Medical Association and other groups.
Once a decision is made to screen, informed consent must be
obtained, and counselling must be provided before the test and after
receipt of the results – an important component of the testing
procedure. Maintaining confidentiality is likely to increase the
acceptance of testing, although it has not been studied.
Screening for HIV infection currently involves detection of
antibodies. The first step requires one of a number of commercially
available enzyme-linked immunosorbent assay (ELISA) kits. These are
highly sensitive but their specificity is reduced by cross-reactions with
components other than HIV antigens. ELISA is easy to perform and
inexpensive. If the results are repeatedly positive, the second step
involves a more specific confirmatory test, such as the Western blot,
radioimmunoprecipitation or immunofluorescence assay. These
confirmatory tests are labour intensive and costly. The combined
sensitivity of the two tests approaches 100%. However, the trauma to
a single individual falsely identified as seropositive may offset the
advantage to those who are truly seropositive. The higher the
prevalence, the more true positives are identified for every false
positive; acceptable prevalence rates to justify screening have not been
defined.

The sensitivity and
specificity of ELISA
combined with a
confirmatory test
approaches 100% for
identifying HIV
infection

False negative results after combined testing with ELISA and the
Western blot technique may occur because of the delay in antibody
development after HIV exposure. This period is usually less than
6 months. A false negative result may falsely reassure people in whom
antibody has not yet developed. Testing should be repeated after
6 months in seronegative people whose behaviour put them at risk.
In neonates inaccurate results may occur if only the antibody but
not the virus is passed to the neonate or because of poor antibody
response.<13-15> Thus, viral DNA detection through a polymerase
chain reaction or virus isolation is required for diagnosis.
False-positives may also result from errors in specimen identification
or contamination in the laboratory.

The screening test is
not accurate for
detecting infection in
neonates

709

Effectiveness of Prevention and Treatment
Risks of Screening
Implications of HIV seropositivity go beyond the infection and
relate to behaviours that increase the risk of infection. Being identified
as a homosexual man may subject a person to discrimination and
prejudice. Behaviours such as illicit injection drug use and prostitution
place the seropositive person at risk for legal prosecution.
Discrimination in employment, housing, education, health insurance
and access to medical care have also occurred among those identified
as HIV positive. Rejection by family and friends reduces needed
support. Depression and anger are more common in subjects aware of
their serologic status than in those unaware of it.<16>
Whether patients who have been engaging in high-risk behaviour
are reassured and encouraged to continue these behaviours after
receiving a negative test result is unknown but unlikely. Studies of
counselling suggest a reduction in behaviour known to transmit the
virus, although this reduction is often greater among HIV-positive than
HIV-negative people.<16-20>

Benefits of Screening
In asymptomatic people with a history of risk factors, knowledge
of being truly seronegative may provide a great deal of relief and
influence future plans regarding marriage, children, employment,
insurance and protection of sexual partners.
Drug therapy has also been shown to be beneficial. Zidovudine
(AZT) delays the onset of AIDS in people with asymptomatic HIV
9
infection with a CD4 lymphocyte count of less than 0.5 X 10 /L.<21>

Therapy with
zidovudine and
P. carinii pneumonia
prophylaxis of
HIV-positive
asymptomatic
individuals delays the
onset of AIDS
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Optimism about early AZT therapy must be tempered by several
considerations. The drug must be given to 100 patients for a year to
delay the onset of opportunistic infection in 4 patients. Data are not
available on important outcomes such as survival, quality of life and
adverse effects. Studies of HIV isolates in treated patients are showing
drug resistance. Few data are available for injection drug users, women
who have acquired HIV infection heterosexually or children;<21-23>
the generalizability of the results to these populations is questionable.
In a study involving symptomatic people there was no difference in
survival between those given early AZT therapy and those given late
therapy despite a delay in the onset of AIDS.<24> More information is
needed on long-term efficacy and toxic effects of AZT. The finding that
treatment of asymptomatic HIV infection can delay the development of
AIDS suggests that the CD4 count should be monitored until it
reaches a level at which AZT treatment should be started.

In a randomized trial,<25> the risk of P. carinii pneumonia was
reduced by 70% by aerosol pentamidine prophylaxis in asymptomatic
patients with a CD4 count less than 0.2 X 109/L and in patients with
AIDS or advanced symptomatic HIV infection who had not had
P. carinii pneumonia. Several trials of primary prophylaxis with other
similar agents are under way. Previous trials have demonstrated
the efficacy of trimethoprim-sulfamethoxazole in other
immunocompromised populations.
Screening for and management of concurrent infectious diseases
such as tuberculosis (see Chapter 62), fungal infections or parasitic
infections may be altered by knowledge of HIV seropositivity. Most
recommendations for primary prophylaxis or treatment of these
conditions are based on expert opinion, recognizing that conventional
management is less efficacious in HIV-positive patients than in
HIV-negative subjects.

Efficacy of Counselling
Counselling on high-risk sexual practices or on the use of
condoms is expected to increase desired behaviours and decrease the
spread of HIV infection. Cohort studies involving homosexual men,
have shown a statistically significant reduction in risk behaviour among
those aware of their seropositive status.<16-18,26-28> These studies
have been criticized because of the highly selected nature of the
participants and because of difficulties in measuring and validating
sexual behaviour. Studies of counselling people with hemophilia and
injection drug users have shown reduction in risk behaviour but have
the same design flaws.<20,29-33> Nonetheless, one can conclude that
counselling probably reduces but does not eliminate unsafe sexual
practices.

Screening of Pregnant Women
Screening of pregnant women is a special situation because the
risk of vertical transmission to the fetus is about 30%. One might
expect that women found to be seropositive would opt for an elective
abortion. However, two studies involving injection drug users showed
that seropositive women had the same rate of pregnancy and
therapeutic abortion as seronegative women. Nevertheless, knowledge
of seropositivity may result in: 1) avoidance of certain obstetric
maneuvers (e.g., amniocentesis, chorionic villus sampling and fetal
monitoring) that may increase the risk of HIV transmission; 2) earlier
diagnosis of associated illnesses that might otherwise be attributed to
pregnancy; 3) avoidance of breast feeding, which may be a vehicle for
HIV transmission; and 4) earlier treatment of infected infants.
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Recommendations of Others
The U.S. Centers for Disease Control (CDC) recommends
screening people in identified risk groups, including those with STDs.
In 1985 the CDC also recommended screening and counselling for
women in high-risk groups to prevent perinatal HIV transmission.
Testing and counselling should also be offered to woman who request
testing. Testing was not recommended for women at low risk because
of difficulties in interpreting the results. In addition, it was
recommended that patients being treated for tuberculosis be
counselled and undergo HIV antibody testing because of the
implications for management. Trimethoprim-sulfamethoxazole or
aerosol pentamidine prophylaxis for P. carinii pneumonia has been
recommended for adults with a CD4 count of less than 0.2 X 109/L
and trimethoprim-sulfamethoxazole prophylaxis for children with a
CD4 count 20% or more below the normal age-specific count.<34,35>
In 1989, the U.S. Preventive Services Task Force<36> concluded
that there was fair evidence to recommend screening in a high-risk
population and in pregnant women but no evidence to either include
or exclude screening in a low-risk population.

Conclusions and Recommendations
Obtaining a history of sexual behaviour and injection drug use
and offering counselling has limited sensitivity for identifying
HIV-positive people in the general population, but is likely to increase
detection of risk behaviours. Its inclusion in the periodic health
examination of asymptomatic people in the general population is based
on expert opinion (C Recommendation).
Recommendations for HIV antibody screening must consider
characteristics of the screening maneuver, particularly sensitivity and
specificity, and the availability of treatment for asymptomatic
seropositive people. There is insufficient evidence to recommend the
inclusion or exclusion of HIV antibody screening among pregnant
women (C Recommendation). Because the prevalence of HIV infection
is lower in Canada than in the U.S. the generalizability of the results of
U.S. studies is questionable. Even with excellent test characteristics the
positive predictive value cannot be perfect with a low prevalence rate.
Screening should be considered for those in large cities because of the
low sensitivity of targeted screening and better compliance with
routine screening.
HIV antibody screening should be offered to people with
high-risk behaviours or those in high-risk groups because of good
evidence of the effectiveness of early treatment in delaying the
development of AIDS and the efficacy of aerosol pentamidine
prophylaxis (A Recommendation). However, labelling is a problem, and
there is no information about the long-term effects of treatment.
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Cohort studies suggest that testing followed by counselling may
reduce the spread of HIV infection among injection drug users and
homosexual men.
There is fair evidence to recommend HIV antibody screening for
neonates of HIV-positive women (B Recommendation); however,
antibody screening is not specific or sensitive for infection, and other
diagnostic tests, such as the viral DNA polymerase chain reaction or
virus isolation, must be done. Follow-up and vaccinations will be
different for seropositive children.
There is insufficient evidence to recommend the inclusion
or exclusion of HIV antibody screening in low-risk populations
(C Recommendation). The harm caused by false positive results must
be weighed against any treatment benefits gained by the few
seropositive people identified.

Unanswered Questions (Research Agenda)
Strategies to improve the identification of people who should
undergo testing need to be evaluated. Although the results of initial
studies of pamphlets are discouraging, the efficacy of cheaper
alternatives to individual counselling should be considered.
The appropriate frequency of screening needs to be studied
further.
Although public education on needle-exchange programs,
counselling on condom use and counselling of seropositive people
reduce high-risk behaviour they do not eliminate it. Therefore, further
studies in this area are needed.
Studies of AZT and other antiviral agents, either alone or in
combination, should include patient populations other than
homosexual men to determine the generalizability of the results. Such
studies should examine the optimal point at which treatment should
be started and the long-term effects of therapy. The incremental
improvement in efficacy with the use of an immunomodulator should
also be studied.

Evidence
The literature was identified with a MEDLINE search to
September 1991 using the following MESH headings: HIV antibody
tests, AIDS, and sex-education, sex-counselling, sex-behaviour,
attitude, screening, truth-disclosure, counselling, and patient education.
This review was initiated in June 1988 and recommendations
were finalized by the Task Force in November 1991. A report with a
full reference list was published in September 1992.<37>
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Screening for HIV Antibody
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Obtaining history of
sexual practices and
injection drug use and
counselling people in
the general population

Limited sensitivity for
identifying HIVpositive people but
may be offered for
patient education; it is
more sensitive than if
history were not
obtained.

Expert opinion
<6, 11, 12> (III)

Poor evidence to
include in or exclude
from periodic health
examination (PHE) of
asymptomatic
people (C)

Reduces but does not
eliminate high-risk
activities in high-risk
populations.

Cohort studies
<16-20, 26-33> (II-2)

Voluntary screening
with an enzyme-linked
immunosorbent assay
(ELISA) and
confirmatory test;
repeat test after
6 months fo
seronegative people at
high risk*

*

Combination of ELISA
and Western blot
technique has almost
100% sensitivity and
specificity.
High-risk groups:*
AIDS development
was delayed with early
treatment if CD4 count
was less than
0.5 x 109/L; labelling
is a problem.

Randomized controlled
trials<21, 25> (I)

Good evidence to
include offer of
screening in PHE of
asymptomatic people
at high risk (A)*

Pregnant women: Low
rate of HIV infection in
Canada raises
concerns about poor
positive predictive
value; should be
considered in large
cities, where rate is
highest.

Cohort studies
<1-5, 7-11> (II-2)

Poor evidence to
include in or exclude
from PHE of
asymptomatic
pregnant women (C)

Infants of HIV-positive
women: Risk of
vertical transmission
is 20-50% but usual
screening methods are
not sensitive or
specific enough.

Cohort studies<13-15>
(II-2)

Fair evidence to
include in PHE of
children of HIVpositive women (B)

High-risk groups include homosexual and bisexual men, prostitutes, injection drug users,
people with sexually transmitted diseases, people receiving blood products between 1978 and
1985, sexual contacts of HIV-positive people and people from countries with a high prevalence
rate of HIV infection.

(Continued on next page)
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Screening for HIV Antibody (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Voluntary screening
with an enzyme-linked
immunosorbent assay
(ELISA) and
confirmatory test;
repeat test after
6 months fo
seronegative people at
high risk*

People at low risk:
False positive results
may outweigh benefit
of treating the few
seropositive people
identified.

Expert opinion (III)

Poor evidence to
include in or exclude
from PHE of
asymptomatic people
at low risk (C)

*

High-risk groups include homosexual and bisexual men, prostitutes, injection drug users,
people with sexually transmitted diseases, people receiving blood products between 1978 and
1985, sexual contacts of HIV-positive people and people from countries with a high prevalence
rate of HIV infection.
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Despite the development of different diagnostic methods,
Gram stain and culture of urethral or vaginal smears remain the
methods of choice for diagnosing infection with Neisseria
gonorrheae. The prevalence of this organism in asymptomatic
individuals is so low that screening should be considered only in
high-risk groups. These include individuals under age 30 years
with at least 2 sexual partners in the previous year or age
≤16 years at first intercourse, prostitutes, and sexual contacts of
individuals known to have a sexually transmitted disease (STD).
Of greater note is the increase in penicillin-resistant organisms
necessitating changes in antibiotic management. Previous studies
have shown that treatment is efficacious.

Burden of Suffering
In 1992, gonorrhea was the second most frequently reported
notifiable disease in Canada. However, the incidence of the disease,
which peaked at 56,336 cases in 1981, has decreased steadily to
9,045 cases in 1992.<1> In 1987, 15-29 year-olds accounted for 78% of
all reported cases in Canada. In 1988, the rate for females 15-19 years
old surpassed that in both males and females aged 20-24 due to less of
a decline in the younger female group.
In the U.S., gonorrhea was the most frequently reported sexually
transmitted disease with 24% to 30% of cases occurring in adolescents.
Rates per 100,000 dropped from 573 to 327 cases in males and 356 to
230 cases in females between 1981 and 1991.<2> The highest rate of
1,044 cases per 100,000 is currently in adolescent girls 15-19 years.
U.S. rates are highest in black adolescents – the proportion with
infection varying regionally from 3.5% to 7.3%. Although gonorrhea is a
reportable disease, it is possible that some of the differences result
from differential reporting or detection at private physicians’ offices
versus publically funded clinics. In the former setting, treatment may be
administered without laboratory confirmation of infection. This, in
turn, may lead to decreased reporting.
While the overall incidence of gonorrhea has been declining, the
proportion of gonorrhea organisms that are antibiotic-resistant has
been increasing. The first cases of penicillinase-producing Neisseria
1
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gonorrhoeae (PPNG) in Canada and the United States were reported in
1976.<3,4> Only 0.5% of all reported gonorrhea cases in Canada in
1985 were caused by PPNG, compared to 5.5% in 1989, an 11-fold
increase.<3> There were PPNG outbreaks in both Ontario and
Quebec in 1988.<5> The number of reported cases of PPNG
increased from 591 in 1988 to 1046 in 1989.<3> The proportions are
highest in Quebec (9.9%) and Ontario (8.6%),<3> where rates are well
above the hyperendemic cut-off of 3.0%.<6> Preliminary figures for
Ontario and British Columbia for the first half of 1990 show that the
percentage of reported cases of gonorrhea due to PPNG has doubled
since 1989 in these two provinces.<3,6,7> There have been several
major outbreaks of PPNG in several centers in the United
States.<4,8,9>
In the U.S., the proportion increased from less than 1% in
1985 to 7% in 1989. In one survey of resistance patterns during 1991,
32% of N. gonorrheae were penicillin or tetracycline resistant.<10>
However, this survey was conducted in a sentinel system for early
detection of resistant bacteria and is therefore an overestimate of the
national problem.
Gonococcal infection may be symptomatic, asymptomatic and/or
complicated and may involve various anatomical sites. The majority of
patients have anogenital and/or pharyngeal infection. Local
complications may include epididymitis, lymphangitis, penile edema and
urethral stricture in men, and salpingitis or pelvic inflammatory disease
in women, as well as systemic complications in men or women,
including disseminated gonococcal infection, endocarditis and
meningitis. Over 90% of pharyngeal infections are asymptomatic.
Women and unborn children carry the major physical impact of
gonorrhea in the Western world. Compared with the relatively
inconsequential acute gonorrhea in males, gonococcal infections in
females lead much more frequently to hospitalization and surgery.
Pelvic inflammatory disease (PID), a serious complication of 10-20% of
gonococcal infections, can result in serious medical sequelae such as
infertility, ectopic pregnancy, and chronic pelvic pain. (PID is also
discussed in the Chapter 46 on preventing unintended pregnancy in
adolescents). More than 80% of the total cost of gonococcal infections
in the U.S. health care system in 1976 went for care necessitated by
gonococcal PID.

Maneuver
Given the overall low infection rates, screening of the general
population is inappropriate. Several studies have examined risk factors
for infection, including a family practice based Canadian study.<11> In
this study, two factors were found to be predictive of infection in
asymptomatic patients after adjustment in a logistic model: history of
contact with a case of STD and age less than 30 years.
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In another study in Boston, culture specimens for gonorrhea
were obtained from 1,441 obstetric and gynecology patients receiving
routine pelvic examinations.<12> Information on sexual history and
symptoms was obtained through a self-administered, 50-item
questionnaire. Twenty-five (1.7%) women had positive cultures for
gonorrhea. Multivariate analysis showed five factors were
independently associated with gonococcal infection: partners with
gonorrhea or urethral discharge (Odds Ratio = 5.7), endocervical
bleeding induced by swab (OR = 4.6), age at first intercourse ≤16
(OR = 4.2), payment by Medicaid (OR = 2.8), and low abdominal or
pelvic pain (OR = 2.6). Race was not an independent risk factor. The
authors calculated that the risk of infection for a woman with one or
more risk factors was 2.5%, compared to 0.2% for a woman with no
risk factors.
A group in Cleveland devised a diagnostic index for estimating
the probability of cervical infection with either gonorrhea or
chlamydia.<13> The index, developed from examining and questioning
190 gynecologic patients, identified three independent predictors of
cervical infection: age, purulent vaginal discharge, and high-risk sexual
contact (a new partner in the prior 6 months, or a partner with a
suspected genital infection). Points were assigned to the variables
based on their multiple regression logistic coefficients, as follows: age
<20 years – 2 points; age 20-29 years, 1 point; and 1 point each for
purulent vaginal discharge and high-risk sexual contact. When the
diagnostic index was tested on 588 women, the rate of cervical
infection was directly associated with the index scores (p<0.001), with
infection occurring in 28% of women with 3 or 4 points, 7% of women
with 2 points, 3% of women with 1 point, and 0% of women with
0 points.

Gram stain and
culture remain the
most widely available
and accurate method
to identify N.
gonorrheae

The standard diagnostic tests for gonorrhea are culture and
Gram stain of clinical specimens. However, they have some limitations.
The specificity of stained smears is 95-100% at all anatomical sites, and
its diagnostic sensitivity for urethral specimens from males with acute
symptomatic gonorrhea is high, ranging from 90-95%.<14> The Gram
stain is relatively insensitive in asymptomatic males (50-70%), for
female anogenital infections (45-70%), and for all pharyngeal and rectal
infections.
Bacterial cultures have superior diagnostic sensitivity for female
anogenital gonorrhea, male asymptomatic gonorrhea, and all
pharyngeal gonococcal infections. In women, single endocervical
cultures are estimated to have a sensitivity of 80-95%. Culture
procedures may be limited by the inhibition of growth by antibiotics in
the selective culture medium, such as the failure to detect vancomycinsusceptible strains using the usual culture medium. Also, results may be
unsatisfactory if clinical specimens are inadequate or if the medium is
not quality controlled, stored, inoculated, incubated and transported
properly.
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More recently developed diagnostic maneuvers include
serological tests to detect serum antigonococcal antibodies, tests for
specific endotoxins, enzymes or fatty acids, demonstration of
gonococcal antigens using enzyme immunoassays or DNA
hybridization techniques. Alternatives to Gram stain and culture have
not been studied in an asymptomatic population. Studies in
symptomatic individuals with urethral or vaginal discharge may not be
generalizable to a population visiting their physician who do not have
such complaints.
Serology, which was developed for population screening, is not
accurate enough for detection.<3> Similarly, tests for gonococcal
bacterial products are also insufficiently accurate when compared with
bacterial culture.
Enzyme immunoassays for detection of gonococcal antigens in
male urethral specimens have a sensitivity and specificity of 95% or
more. These immunoassays also have a very high accuracy when
performed on urine as compared with male urethral specimens.<4>
Because obtaining urine specimens for diagnosis is substantially less
uncomfortable, this diagnostic method may be of use in screening if
accuracy is as high in asymptomatic men. However, the sensitivity and
specificity of this test on specimens taken from the female genital tract
range from 60% to 100% and 70% to 98%, respectively.<5>
Assays based on DNA hybridization techniques are limited to
laboratories with molecular diagnostic capabilities. Sensitivity and
specificity of this method were found to be greater than 97% and 99%,
respectively.<6,8> Again, the accuracy of this method compared with
culture is higher for male urethral specimens than for female cervical
specimens. This methodology, however, will not shorten time for
diagnosis to a clinically significant degree. Furthermore, diagnostic tests
which reveal the presence or absence of N. gonorrheae do not give
information about antibiotic susceptibility.

Effectiveness of Prevention and Treatment
Antibiotics for Treatment of Uncomplicated
Gonorrhea
Early detection of gonorrhea in asymptomatic persons may
prevent the development of complications, through antibiotic
treatment. It may also facilitate the notification of sexual contacts.
If N. gonorrheae is susceptible to penicillin, oral amoxicillin
remains the drug of choice for management, because it is relatively
inexpensive. In areas with a high frequency of resistant N. gonorrheae,
however, alternative agents are now the first line drugs. In general,
these newer agents are substantially more expensive than amoxicillin.
In uncontrolled trials, ceftriaxone had an average cure rate of 99.2%;
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the cure rate for four different quinolones ranged from 93.3% to 100%,
with an average of 99.5%. Numerous clinical trials have now been
conducted comparing the efficacy of a number of quinolones to
intramuscular ceftriaxone. The advantage of the quinolones and
cefixime, another third generation cephalosporin, is that they may be
administered orally. No significant difference has been observed with
single-dose oral agents compared with ceftriaxone.<9,15> Because the
efficacy rate of treatment of uncomplicated gonorrhea should be at
least 95%, recommendations to evaluate new treatments rigorously
have been made.<16>

Impact of Educational Interventions
Three controlled trials have examined the impact of an
educational intervention at the initial STD visit on treatment behavior
and compliance. Giving patients educational pamphlets on gonorrhea
did not increase the overall follow-up rate in men, compared to a
control group, but did increase the rate of follow-up attendance in
women.<17> In one U.S. study, 340 men diagnosed with gonorrhea
were given either routine counselling about medication and follow-up,
or an intensive educational counselling session based on six
compliance-enhancing strategies.<18> Compliance with taking
medication was not affected, but the educational intervention
increased the follow-up attendance rate from 66% in the control group
to 71% in the experimental group (p=0.05). Similarly, a ten-minute
soap-opera style educational videotape which was randomly shown or
not shown to 902 men diagnosed with gonorrhea did not affect the
patients’ willingness to contact all their sexual partners, but did
increase the rate of attendance for follow-up, from 43.3% in the
control group to 53.5% in the experimental group (p<0.003).<19>

Prevention Maneuvers
Primary prevention through avoiding exposure is the best means
of controlling the spread of gonorrhea and other STDs. Condoms,
used properly, may reduce the risk of infection and transmission.
There is epidemiological and case-control evidence that consistent
condom use does reduce the frequency of gonorrhea.<20> There are
also indications that condom use may be increasing, at least in selected
populations. However, there are no data on the frequency or causes of
either user failure or product failure.
There has also been a general assumption, and some
epidemiological evidence, that spermicidal preparations help to prevent
gonococcal infections. However, large-scale well-designed studies have
been lacking. A recent randomized, double-blind, placebo-controlled
trial of 818 women has clearly shown benefit from the use of a vaginal
gel containing Nonoxynol-9.<21> The study, which had a six-month
follow-up rate of 78% (n=636, spermicide group, 317; placebo group,
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319), found that the relative rate of gonococcal infection in the
spermicide group was 0.75 (90% confidence limits, 0.58 and 0.96).
Among women reporting at least 50% compliance, the relative rate
was reduced to 0.61 (p=0.0031; 95% confidence limits, 0.42 and 0.87).
(Also see Chapter 46).

Recommendations of Others
In 1989, the U.S. Preventive Services Task Force recommended
that routine cultures for gonorrhea be performed in high-risk groups,
including prostitutes, persons with multiple sexual partners or whose
partner has multiple sexual partners, persons with a history of
repeated episodes of gonorrhea, and sexual contacts of persons with
gonorrhea.<22> Specific treatment regimens were not addressed.
The U.S. Centers for Disease Control recommend that all cases
should be diagnosed or confirmed by culture, to facilitate a system of
antibiotic susceptibility testing. Their recommended treatment
regimen for uncomplicated urogenital or rectal infection is a single
intramuscular dose of Ceftriaxone 250 mg, plus Doxycycline 100 mg
orally twice daily for 7 days to treat for presumptive coexisting
chlamydial infection.
The Laboratory Centre for Disease Control in Canada
recommends ceftriaxone as a preferred treatment plus tetracycline or
doxycycline (for Chlamydia trachomatis).<23> Alternatives to
ceftriaxone have been listed as spectinomycin, ciprofloxacin, cefixime
or cefuroxime axetil. In areas with active monitoring for resistance and
resistance levels below 3%, oral amoxicillin or ampicillin with
probenecid may replace ceftriaxone. High-risk groups for screening
include sexual contacts of cases, sexually active adolescents, children
who have been sexually abused and their siblings, and adults with two
or more of the following risk factors: age under 25, ≥2 sexual partners
in the previous year, a new sexual partner within the previous two
months, a history of STD, non-use of contraception or use of
non-barrier methods, and anal intercourse with a high-risk partner.
They also strongly recommend screening for women who are
pregnant, seeking an abortion, or being seen for insertion of an IUD.

Conclusions and Recommendations
Abstinence is the most effective way to prevent transmission of
STDs. There is also fair evidence to support the use of condoms.
Given the effectiveness of counselling, educational pamphlets and
educational videotape in improving compliance with clinic follow-up,
there is fair evidence to provide counselling or educational materials to
prevent the spread of gonorrhea (B Recommendation).
The low prevalence rate of infection with N. gonorrheae would
make mass screening of the general population an inefficient
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intervention (D Recommendation). However, screening should be
performed in certain populations: 1) individuals under 30 years,
particularly adolescents, with at least 2 sexual partners in the previous
year; 2) prostitutes; 3) sexual contacts of individuals known to have a
sexually transmitted disease; and 4) age ≤16 years at first intercourse
(A Recommendation). The frequency with which such screening
should take place has not been examined, but subjects are presumably
at risk when they continue behaviours that place them at increased
risk, such as prostitution.

Because of the high
rates of penicillin
resistance, treatment
of gonorrhea should
be initiated with
ceftriaxone, cefixime
or a quinolone

Intramuscular ceftriaxone or oral quinolones, cefuroxime axetil,
and cefixime should be used as initial therapy unless there is
epidemiologic information indicating that the patient is unlikely to be
infected with a resistant strain of N. gonorrheae. An effective agent
against C. trachomatis should be initiated at the same time because of
the high frequency of co-infection.

Unanswered Questions (Research Agenda)
The test characteristics of newer diagnostic methods,
particularly less invasive urine tests, should be studied in asymptomatic
subjects. These would be more acceptable specimens for mass
screening. Whereas, current management of patients attending
sexually transmitted disease clinics includes initiation of treatment
prior to laboratory confirmation, rapid tests may be particularly helpful
when screening asymptomatic individuals. A trial of early initiation of
antibiotics compared with specific therapy in subjects with proven
infections is indicated in this setting. More information is needed on
the most efficient frequency of screening. Methods to increase the
wearing of condoms need to be studied, particularly since condoms
may prevent the transmission of many infectious pathogens in addition
to N. gonorrheae. Diligent surveillance with culture and susceptibility
testing in sentinel sites continues to be needed to provide warning
about the development of resistance to newer anti-infective agents. As
new drugs become available, clinical trials should determine their
efficacy with more resistant organisms.

Evidence
A MEDLINE search was conducted using the major MESH
heading Gonorrhea, with the subheadings Complications, Diagnosis,
Drug Therapy, Epidemiology, Prevention and Control, Therapy, and
Transmission, for the years 1981 to January 1994. Relevant articles
identified through the search were reviewed, with emphasis on
screening and treatment. Pertinent references from these studies were
also reviewed, along with references from recent review articles. In
general, priority was placed on articles that dealt with trials, rather
than editorials, case reports, letters or commentaries. Only published
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articles were reviewed. This review was initiated in November
1991 and recommendations were finalized by the Task Force in March
1994.
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Prevention of Gonorrhea
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Counselling,
educational
pamphlets,
educational videotape

Counselling and
educational materials
result in no increase
in compliance with
medications or
willingness to inform
sexual contacts, but
increase compliance
with clinic follow-up.

Randomized
controlled
tirals<17-19> (1)

Fair evidence to
provide counselling
to prevent spread of
gonorrhea (B)

Abstinence prevents
transmission of
sexually transmitted
disease (STD) and use
of condoms reduces
STD transmission

Case-control
study<20> (11-2)

Screening the general
population has low
yield. Yield higher
with increased
prevalence in highrisk* subpopulation.

Cohort studies<5-7>
(11-2)

Good evidence that
treatment of patients
with gonorrhea with
ceftriaxone, oral
cephalosporins, or
quinolones results in
>95% eradication.

Randomized
controlled
trials<14-16> (1)

Screening for N.
gonorrheae with Gram
stain and culture of
cervical or urethral
smear

*

Fair evidence not to
screen the general
population (D); good
evidence to screen
those at high-risk* (A)

High-risk groups include: individuals under age 30 years with at least 2 sexual partners in the
previous year or age ≤16 years at first intercourse, prostitutes, sexual contacts of individuals
known to have a sexually transmitted disease.
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1

In 1984, the Canadian Task Force on the Periodic Health
Examination found that there was fair evidence to support
exclusion of routine screening of the general population for
chlamydial infections (D Recommendation), poor evidence to
support inclusion or exclusion of screening for high risk groups
(C Recommendation), and fair evidence to support screening of
pregnant women (B Recommendation).<1> After review of the
literature published subsequently, the Task Force now
recommends screening for both high-risk groups and pregnant
women (B Recommendations) but not for the general population
(D Recommendation). The basis of these recommendations
includes:
1.

The burden of illness caused by asymptomatic chlamydial
infections and their sequelae is high;

2.

Currently available screening tests are accurate, reliable
and cost effective for high-risk groups;

3.

Effective treatment is available; and

4.

Earlier detection leads to improved health outcome,
consisting of prevention of symptomatic disease in high risk
non-pregnant women and men and improved outcome of
pregnancy.

Burden of Suffering
At highest risk for
chlamydial infection
are sexually active
young women with
new or multiple
partners in the
preceding year

Infection with Chlamydia trachomatis is the most common
sexually transmitted disease (STD) in North America, causing two to
five times more infections than Neisseria gonorrhea. In Canada, the
incidence is 216 per 100,000 population.<2> Most infections in females
(60-80%) are asymptomatic, but the disease spectrum includes
mucopurulent cervicitis (MPC), endometritis, salpingitis, the urethral
syndrome, proctitis, post-abortal pelvic sepsis and perihepatitis. In
numerous case-control and cohort studies chlamydial infection has
been associated with the long-term complications of pelvic
inflammatory disease (PID), infertility and ectopic pregnancy. Serologic
studies suggest that 64% or more of tubal infertility and 42% of ectopic
pregnancies are attributable to chlamydial infection. Screening in
different female populations in Canada have shown carrier rates of 1%
to 25%. In Canada the women at highest risk for chlamydial infection
are those who are sexually active and aged 15-19 years, followed by
1
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20-25 years.<2> Other factors associated with increased risk of
infection include: intercourse with 2 or more partners per year or a
new partner in the preceding year, low socioeconomic class, use of
non barrier contraception, intermenstrual bleeding, cervical friability
and purulent discharge on examination. Infection rates in pregnant
women range from 5% to 25%. In prospective cohort studies, 11% to
44% of infants born to mothers infected with chlamydia developed
conjunctivitis and 11-20% developed pneumonia<3-6> during the first
year of life.
In males, the spectrum of disease due to C. trachomatis includes
urethritis, epididymitis, prostatitis and occasionally proctitis or
proctocolitis via homosexual transmission. Up to 50% of reported
cases of non-gonococcal urethritis and 31% of cases of acute
epididymitis are due to C. trachomatis. One percent to 21% of all men
may be asymptomatic carriers and act as a reservoir for spread.
Younger age, multiple sexual partners in the preceding year, and a
history of gonorrhea in the past year are associated with increased
likelihood of chlamydial infections in males.

Maneuver
There is no simple, inexpensive laboratory test for diagnosing
C. trachomatis infections, and different anatomical sites require different
screening tests. In adult females, examination with a speculum and
endocervical swabs are the appropriate methods. In prepubertal
females, the immature vagina is the genital site of infection with
C. trachomatis and N. gonorrhea. Thus, a speculum examination to
obtain a cervical specimen is both unnecessary and potentially
traumatic.
Cervical swab for chlamydial culture has an estimated sensitivity
of 75% to 90%, and a specificity of 100% but test time is 2-3 days.
Cotton tipped aluminum and rayon tipped plastic swabs are superior
to calcium alginate or cotton tipped wooden swabs for maximum yield
of culture. This mode of diagnosis of C. trachomatis is expensive and
time consuming, and requires technical expertise unavailable to most
clinical laboratories. Cytologic testing using Giemsa or other methods
is 95-100% sensitive for detecting conjunctivitis, but has low sensitivity
for diagnosis of genital infections. Direct fluorescent antibody (DFA)
testing using fluorescein-conjugated monoclonal antibodies and
enzyme-linked immuno-assays (EIA) are the most widely used
non-culture techniques for diagnosing cervical infections in clinical
practice. DFA test time ranges from 15 minutes to 1 hour while EIA
requires from 3-5 hours. They are not recommended for use on throat
and rectal specimens from sexually abused children because chlamydia
may cross react with bacterial flora giving false positive results. DFA
sensitivity is 70-100% and specificity is 85-98% when compared to
culture of cervical and urethral specimens in women.<7-9> The

Culture is the
diagnostic standard
but EIA, DFA or
nucleic acid probes
are adequate for
most routine
screening

733

sensitivity and positive predictive value of DFA decrease significantly as
the prevalence of chlamydia in the population decreases. EIA has a
sensitivity of 67-98% for cervical infections and specificity can be
increased from 85% to almost 100% by the use of confirmatory
blocking antibody assays.<10>
In men, C. trachomatis infections have traditionally been
diagnosed by culture, DFA or EIA on urethral swabs. However, in
contrast to women, testing of first void urine (FVU) specimens gives a
yield that approaches that of urethral swabs. This represents a
non-invasive alternative for chlamydial screening.<11,12>
Polymerase chain reaction (PCR) testing of cervical specimens in
women and FVU specimens in men is 95% – 100% sensitive and almost
100% specific and its use may become more widespread with the
availability of commercial kits.<13,14> Nucleic acid probes are about
95% sensitive and 98 – 100% specific when compared to culture, are
available in 2-4 hours, and like EIA can be used for large volumes of
samples, but are currently limited by high cost.

Effectiveness of Screening and Treatment
Although effective treatment is available for chlamydial infections,
no controlled studies have demonstrated that screening of
non-pregnant men or women leads to reduction in complications.
No controlled trials
demonstrate that
screening men or
non-pregnant women
reduces long-term
complications

Treatment of C. Trachomatis
Tetracyclines are the drugs of choice for treatment of
C. trachomatis infections in non-pregnant females and in
males.<15,16> The recommended dosage is 500 mg by mouth, four
times a day for 7 days or doxycycline 100 mg by mouth, two times a
day for 7 days.
Traditionally, erythromycin 500 mg by mouth, four times a day
for 7 days has been recommended for pregnant women and for those
in whom tetracycline is contraindicated. Erythromycin is curative in
90% or more of patients who are able to take it.<17> The major
drawback of the 2 g dose is the high incidence of gastrointestinal side
effects. Amoxicillin 500 mg by mouth, three times a day for 7 days was
shown in a recent double-blind randomized trial to be equal in efficacy
to erythromycin, but with fewer dropouts due to side effects.
More recently, introduction of azithromycin has raised the
prospect of single dose therapy. In prospective studies,<18-21> a
single 1 g dose of oral azithromycin was as effective as 100 mg of
doxycycline given twice a day for 7 days in eradicating uncomplicated
urogenital C. trachomatis infections in men and women. Side-effects
(mainly gastrointestinal) were mild and of equal frequency in both
treatment groups. Azithromycin is licensed in the United States but is
not currently available in Canada. Ofloxacin 300 mg twice a day for
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7 days is also efficacious for treatment of uncomplicated infections in
non-pregnant women,<22> but is expensive for first line usage.

Studies of Screening for Chlamydia in Pregnancy
and Outcome
Five published studies have assessed the outcome in screened
pregnant women.<23-27> The first study<23> was retrospective
cohort in nature with a 5.8% incidence of chlamydial infection among
5,875 pregnant women screened with DFA during their first prenatal
visits and then every 2 to 3 months. Infected patients who were
successfully treated with erythromycin had significantly lower rates of
premature delivery (2.87%) compared to those who failed therapy
(13.92%) and those who were negative for chlamydia (11.89%). There
were also significantly lower rates of premature rupture of membranes
(PROM), premature contractions, and small for gestational age (SGA)
infants in those successfully treated compared with those who failed
treatment. Similarly, in a prospective cohort study<24> involving
11,554 women screened with culture at their first prenatal visit,
1,110 were treated with erythromycin, 1,323 were left untreated and
9,111 were not infected. PROM and SGA babies were twice as
common in the untreated group compared with the treated and
uninfected groups. There was also a four-fold improvement in perinatal
mortality in the treated compared to the untreated group.
The third study<27> provided weak evidence of improved
outcome of screening. During their third trimester, 1,082 women
were cultured for C. trachomatis. Eighty five (7.8%) were positive for
chlamydia, and erythromycin therapy (500 mg twice a day for 10 days)
was prescribed for 38 of these women. There were no complications
in the treated women compared with complications in 5 of
47 untreated women (chorioamnionitis, endometritis, post partum
fever, and a growth retarded infant). Only 37 infants from the original
85 (41%) were available for follow-up. In all these positive studies, the
main value of screening may have been due to other effects of
erythromycin and not necessarily the eradication of chlamydia.
Erythromycin in the 3rd trimester for women infected with
Ureaplasma urealyticum and Mycoplasma hominis also reduced the
incidence of low birth weight infants and increased mean birth
weights.<28>
A fourth study<25> of poorer quality found no difference in
incidence of infant pneumonia and conjunctivitis in treated and
untreated women screened for chlamydia from a high prevalence (26%)
population. This study was limited by small sample size (199 women)
and by the possibility of other confounding factors in untreated
women. A final prospective cohort study<26> involved 184 pregnant
women screened for chlamydia by culture at their first prenatal visit
and treated with erythromycin at 36 weeks gestation. Seventy-seven
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women (42%) were lost from the study; only 83 infants had complete
follow-up. Using chlamydial disease as end point, 2 treated infants had
pneumonia and 1 had conjunctivitis (3/59 or 5% total complication
rate), compared with infants of 4 untreated women with pneumonia
and 1 with conjunctivitis (5/24 or 21% total complication rate).
Thus, three cohort studies<23,24,27> have provided fair (Level
II) evidence for screening and intervention leading to better outcome
for some perinatal complications. Of the remaining two smaller
studies,<25,26> one supported, but the other did not support
screening.

Contact Tracing
Contact tracing is an integral part of attempts at chlamydia
control. In most studies, men are more efficient in transmitting
C. trachomatis to their female partners with spread 40-64% of the time,
whereas women transmit the infection to their male partner 21-35%
of the time.<29-33> However, given the efficiency of transmission, and
despite difficulties in tracing partners, treatment of contacts may be
more cost effective than screening.

Costs and Economic Evaluations
Chlamydial infections are estimated to cost over U.S. $2.2 billion
a year in the U.S.<34> Infections in women account for over 79% of
this cost.
Economic evaluations support chlamydial screening of
asymptomatic persons under specific conditions. Phillips et al<35>
used decision analysis to estimate the clinical and economic
implications of testing for cervical infection caused by C. trachomatis in
asymptomatic women during routine gynecologic visits. A strategy of
no routine testing was compared with one involving routine cultures
or use of non-culture tests (DFA or EIA). They concluded that the use
of the non-culture tests would reduce overall costs if the prevalence of
infection was 7% or greater, and routine cultures if the prevalence was
14% or more.
In Canada, Estany et al<36> calculated that screening with DFA
or EIA in women would be cost effective if the prevalences of
chlamydial infection by each method exceeded 6% and 7% respectively.
The mean cost of DFA and EIA was estimated at $11. Sensitivity
analysis showed that the two most important factors in cost savings
were the probability of developing PID and the cost of the test. Sellors
et al<37> recently determined that selective screening of sexually
active young women with EIA is an effective and efficient strategy for
detecting chlamydia. Their model was based on average cost of
$8.66 for culture and $9.33 for EIA. Nettleman et al<38> estimated
that DFA testing of all pregnant women would be cost effective if the
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test cost less than U.S. $6.30 or the prevalence of infection exceeded
6%.

Recommendations of Others
In 1989 the U.S. Preventive Services Task Force<39>
recommended routine screening for asymptomatic persons at high risk
of infection, and at the first prenatal visit for pregnant women in highrisk categories. These recommendations are currently being reviewed.
The Canadian Expert Interdisciplinary Advisory Committee on
Sexually Transmitted Diseases in Children and Youths<15> suggested
more extensive screening, but many of their screening
recommendations were intended for detection of STDs other than
chlamydia. Children recommended for screening by this committee
included sexual contacts of people with proven or suspected urethritis
or other STDs, sexual contacts of high-risk adults, pregnant
adolescents, male and female prostitutes, street youth, users of illicit
drugs, young women undergoing therapeutic abortion, those with a
history of previous STDs, children and siblings of children who have
been sexually abused, and neonates with one or both parents known
to have urethritis, cervicitis, PID, epidydimitis or other STDs.
More recently, the Centers for Disease Control have suggested
screening women with MPC, sexually active women <20 years of age,
women 20-24 years of age who are inconsistent in their use of barrier
contraceptives or having new or more than one sex partner during the
last 3 months.<40>

Conclusions and Recommendations
Although there is sufficient evidence linking chlamydial infections
to many complications, there is currently insufficient evidence in males
and non-pregnant females to show that screening is effective in
preventing these complications. Thus routine screening is not
recommended in the general population (D Recommendation).
However, the high burden of illness caused by chlamydia and
favourable economic evaluation studies suggest that screening of
certain populations at high risk for asymptomatic chlamydial infection
may be useful to try and prevent symptoms and to reduce overall cost
of infection (B Recommendation). These high risk groups are –
sexually active females less than 25 years old, new partner or two
partners in preceding year, cervical friability, use of non-barrier
contraception and women symptomatic with mucopurulent discharge
or intermenstrual bleeding. Although the benefits may be related to
treatment with erythromycin, there is fair evidence (Level II-2) that
screening of pregnant women leads to improvements in pregnancy
outcome (B Recommendation).

737

Unanswered Questions (Research Agenda)
A prospective, well designed randomized community trial of
screening for chlamydial infections in two similar asymptomatic
populations for development of complications is warranted.

Evidence
The literature was identified with a MEDLINE search conducted
by exploding the major MESH heading Chlamydial trachomatis with the
subheadings complications, diagnosis, drug therapy, economics,
epidemiology, etiology, history, microbiology, mortality, prevention
and control, therapy, and transmission, for the years 1983 through
1993.
This review was initiated in June 1992 and the recommendations
finalized by the task force in October 1992.
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Screening for Chlamydial Infection
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Screening for
chlamydia (culture or
polymerase chain
reaction (PCR) for all
sites; or direct
fluorescent antibody
(DFA) for
genitourinary (GU),
conjunctival (CJ),
rectal and
nasopharyngeal sites;
enzyme-linked
immuno-assays (EIA)
for GU or CJ
specimens; DNA
probes for GU
specimens) and
treatment
(erythromycin for
pregnant women;
tetracyclines or
azithromycin for nonpregnant women and
men)

Pregnant Women
Erythromycin
treatment of screened
women leads to some
improved perinatal and
postnatal outcomes
for children.

Cohort studies<23-27>
(11-2)

Fair evidence to
support screening and
treating pregnant
women (B)

High-Risk Group*
Available screening
tests are accurate and
reliable.

Cohort studies:
DFA<7-9> EIA<10>,
and PCR<13, 14>
(11-2)

Fair evidence to
support screening of
high-risk groups (B)*

Treatment is effective
in eliminating
chlamydia. No studies
show that screening
leads to reduction of
complications.

Randomized controlled
trials<15-21> (I)

Economic evaluation
studies suggest that
screening high-risk
populations may
prevent symptoms and
reduce overall cost of
infection.

Modelling<35-38>

General Population
Available screening
tests are accurate and
reliable but have poor
positive predictive
value and economic
viability when
prevalence is low.
There have been no
studies demonstrating
that screening and
early detection leads
to reduction in
complications.

Modelling<35-38>

*

Fair evidence to
support exclusion of
routine screening in
the general population
(D)

High risk groups are: sexually active females less than 25 years old, or women
with new or multiple partners in the preceding year, who use non-barrier
contraception, or who have cervical friability, mucopurulent discharge or
intermenstrual bleeding.
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In 1979, the Canadian Task Force on the Periodic Health
Examination reviewed the evidence then available and concluded
that there was good evidence for high-risk groups such as persons
over 65 years of age or those with a chronic debilitating
disease to receive yearly vaccinations for influenza (A
Recommendation).<1> There was fair evidence for not
vaccinating the general population who are not at risk
(D Recommendation).
Review of new evidence has moderated the strength of
these earlier recommendations. Nevertheless, there is still fair
evidence for annual vaccination of selected high-risk populations
and health care providers but insufficient evidence to recommend
for or against vaccination of the general population under
65 years of age. There is good evidence, however, to provide
outreach to high-risk groups and to use amantadine
chemoprophylaxis among high-risk individuals in contact with an
index case.

Burden of Suffering
Influenza is the most
important acute viral
respiratory illness that
causes adults to seek
medical care

Influenza is the most important acute respiratory illness that
causes adults to seek medical care. Influenza A and B viruses are
responsible, but mutate with great regularity, resulting in new strains
and subtypes of virus that cause new epidemics almost annually.
Current theories of influenza viral epidemiology have not explained
fully the persistence, seasonality, and explosiveness of outbreaks over
large geographical areas. Excess mortality in the general population is
one of the hallmarks of an influenza epidemic. The age group over
65 years accounts for over 95% of the mortality associated with
influenza. The increased mortality and morbidity among persons over
65 years, is mostly due to the higher prevalence of chronic heart and
lung diseases in the elderly. The peak occurrence of hospitalizations of
persons with acute respiratory disease, usually pneumonia, coincides
with the peak of influenza virus activity each year. The magnitude of
the problem is compounded when the increase in sick-leave in health
care providers coincides with peak periods of hospitalization. The
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excess cost of sick-leave among those of working age during influenza
epidemic years exceeds that for all other acute illnesses.<2>

Maneuver
The proper use of inactivated (killed-virus) vaccine is the
mainstay of prophylaxis. The traditional intramuscular routes of
vaccination may soon be replaced by less invasive approaches.
Ingestion of subunit-killed influenza vaccine in the form of entericcoated capsules stimulates local synthesis of secretory IgA antibody.
A comparative study suggests that protection against mucosal infection
by respiratory viruses correlates better with level of surface IgA
antibody than with serum antibody.
From a prevention viewpoint, the value of early detection is
primarily for the purpose of surveillance and the resulting ability to
implement intervention maneuvers in high-risk populations, thereby
reducing the explosiveness of epidemic outbreaks in local regions.

Clinical Detection
Practically, whenever the epidemiological evidence suggests a
high prevalence of influenza virus in the community, any febrile
(>38°C) respiratory illness accompanied by prostration, myalgia,
headache and cough is likely to be diagnosed as influenza by
community practitioners.<3>

Isolation of the Virus
Inoculation of cell cultures with nasopharyngeal washes,
throat/nasopharyngeal swabs and daily observation for cytopathic
effects remains the gold standard for detection of influenza.<4>

Serological
Over a two week interval, a fourfold rise in antibody titre
following natural influenza virus infection and/or artificial induction
with vaccine can be detected with a complement fixation test using
nucleoprotein or a haemaglutination inhibition (HAI) test. Because
most laboratories stock only “generic” strains of the group A and B
influenza virus antigens, the antibody response for specific strains of
naturally occurring virus is detected variably from season to season.

Rapid Diagnostic Kit
Smears of nasopharyngeal secretions can now be examined for
respiratory viruses using rapid immunofluorescence techniques. A
positive result on a “Directigen Flu A test” has a positive predictive
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value of 62.6% compared to virus isolation and a negative predictive
value of 100% when used in a controlled laboratory setting (if the rapid
diagnostic kit is negative, virus isolation culture is negative 100% of the
time).<4> The test produces results in less than 15 minutes and is
available in community (non-laboratory) centre environments as an
adjunct to clinical diagnosis. However, the reliability of the test in the
hands of non-laboratory trained personnel in the community
environment is still unknown.

Effectiveness of Prevention
On the basis of clinical trials, vaccines have been shown to be
70-80% effective in reducing both the occurrence of the disease and
the associated mortality in normal subjects when the vaccine and the
epidemic strain are closely matched.<5> Because efficacy of the
vaccine is proven, it would be unethical to withhold the vaccine
pending further clinical trials. Therefore, grade I evidence for high risk
populations will never be obtained. There is fair (grade II-2) evidence
for providing annual influenza vaccination for high-risk population
groups such as the institutionalized elderly, persons with chronic
heart and or pulmonary conditions,<6> diabetics,<7> and
immunocompromised individuals including HIV infected.<8> Directing
the use of the vaccine to those most likely to have fatal complications
of influenza is the most effective way to diminish mortality.<9,10>

Public Awareness
Surveillance permits the correct virus strains to be incorporated
annually into each new vaccine. The World Health Organization
(WHO) utilizes two reference laboratories, in Atlanta and London, to
monitor global patterns and receive reports of influenza activity
through surveillance systems developed in collaboration with regional
and local health departments in countries world wide. The wide
fluctuation in vaccine use from year to year suggests that increasing
public awareness through community health education could improve
herd immunity among the general population. A number of well
designed field trials have demonstrated that the influenza vaccination
rate in non-institutionalized high risk patients can be significantly
increased by introducing outreach strategies in the primary care
physician’s office.<11,12> These study findings have led to specific
proactive health education programs that encourage vaccination of
high risk patients and health care providers in many acute care
hospitals, ambulatory care settings, and chronic care facilities.
However, minimal reduction in clinical symptoms was documented in a
randomized trial of vaccination of health care providers.<13>
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Isolation
Crowding, as occurs in institutionalized populations, greatly
enhances the spread of the influenza virus. Early detection and
protocol-directed isolation approaches to reduce transmission will
ameliorate a more severe outbreak of influenza. This process has
limited practicability in real institutional management other than
restricting visitation to high-risk individuals during periods of epidemic
activity.

Annual Vaccination
Even in high-risk populations the benefit from influenza
vaccination is highly variable, because of poor vaccine antigenic match,
poor compliance with obtaining vaccination and poor antibody
response rates among the elderly. In both Canada and the U.S., the
public health services have established a policy objective of immunizing
60% of high risk persons with influenza vaccine annually and make the
vaccine available for this group free of charge.<14> Split vaccines have
been chemically treated to reduce pyogenic components and are the
type that should be used in children under 13 years. In the elderly,
however, live-attenuated vaccines have not been shown to offer an
advantage over inactivated vaccines in terms of inducing serum or
secretory antibodies or immunologic memory. There is a paucity of
evidence suggesting that the frequency of adverse reactions to
vaccination should constitute a deterrent to patient compliance with
influenza vaccination.<15> The chief problem associated with the
influenza vaccine is the failure to use it.

The chief problem
associated with the
influenza vaccine is
the failure to use it

Antiviral Prophylaxis/Pharmacotherapy
Randomized trials have proven the efficacy of amantadine in the
prevention of influenza illness by restricting the replication of the
influenza A virus.<16> It, however, is not effective against influenza B
virus which is responsible for approximately 20% of epidemics. Used
therapeutically within 48 hours of onset of symptoms, it usually
shortens the course of influenza A illness by up to 50%.<17> Elderly
patients with congestive heart failure, high serum creatinine, and
multiple underlying diagnoses have a significant incidence (40%) of
attributable adverse reactions to amantadine. The most common
gastrointestinal and central nervous symptoms are dose-related and
disappear promptly when the drug is discontinued. Amantadine is best
considered as a supplement to vaccination for the prophylaxis of
influenza A. Studies have shown that when unvaccinated high-risk
patients are encountered after an index case of acute influenza has
been identified in the community, the most appropriate management is
to vaccinate and then administer amantadine for two weeks so as to
provide protection while antibody production is induced.

Amantadine is best
considered a
supplement to
vaccination for the
prophylaxis of
influenza A
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Recommendations of Others
The National Advisory Committee of the Bureau of
Communicable Disease Epidemiology, Department of Health and
Welfare Canada recommends that intramuscular administration of split
or whole-virus vaccines be given annually to: 1) people at high risk;
2) people capable of transmitting influenza to those at high risk;
and 3) other people who provide essential community services.
Additionally they recommend amantadine prophylaxis for the control
of influenza A outbreaks among residents of institutions, and as an
adjunct to late vaccination in people at high risk. Amantadine is also
recommended for treatment in order to reduce the severity and
shorten the duration of influenza A in healthy adults.<18>
The Immunization Practices Advisory Committee (ACIP) of the
U.S. Department of Health and Human Services strongly recommends
the use of influenza vaccine for any person greater than 6 months
who – because of age or underlying medical condition – is at increased
risk for complications of influenza. After underscoring that
chemoprophylaxis is not a substitute for vaccination, they recommend
the use of amantadine for preventing illness and for the symptomatic
treatment in order to reduce the duration and severity of systemic
symptoms.<9>
In 1989, the U.S. Preventive Services Task Force<19> also
recommended vaccinating high-risk groups (A Recommendation); this
recommendation is currently being reviewed. The U.S. Public Health
Service has established a policy objective of vaccinating 60% of high
risk persons with influenza vaccine annually. A 1991 consensus
conference in Canada established the goal of vaccinating 70% of highrisk persons. Both countries now make the vaccine available for this
group free of charge.

Conclusion and Recommendations
Even though good (grade I) evidence exists for the efficacy of
influenza vaccination in the general population, directing the use of the
vaccine to those who are most likely to have fatal complications of
influenza is the most effective way to diminish mortality. There is fair
(grade II-2) evidence for providing annual influenza vaccination for
high-risk population groups such as the institutionalized, elderly,
persons with chronic heart and/or pulmonary conditions, diabetics or
the immunocompromised (B Recommendation). There is fair evidence
to immunize health care providers (B Recommendation). There is also
good (grade I) evidence that the influenza vaccination rate in the noninstitutionalized high-risk patients can be increased significantly by
introducing outreach strategies (A Recommendation). There is fair
(grade II-1) evidence from studies performed in controlled laboratory
settings that the use of a rapid diagnostic kit for diagnosis of influenza
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A virus infections has high specificity and negative predictive value, and
therefore could be useful in the early detection of influenza A
infections. There is good (grade I) evidence that early daily
administration of amantadine to high risk persons and to unvaccinated
persons exposed to influenza A virus during an outbreak of influenza
reduces the spread of the infection (A Recommendation).

Unanswered Questions (Research Agenda)
The epidemiology of patterns of spread of the influenza virus
over large geographical areas remains enigmatic. The pathogenesis
(e.g. serum sickness vs. viremia) of clinical prostration manifestations
of influenza illness is still unclear. In the elderly, there is considerable
room for improvement of vaccine efficacy, possibly through different
modes of administration and/or enhancement of antibody response
rates. There is a need for field trials using “Rapid Diagnostic Kit”
detection in order to determine the reliability of out-of-laboratory use
in community office setting, and the effectiveness of early treatment
with amantadine.

Evidence
The MEDLINE search strategy for this review identified articles
for the years 1981-1992 using the following MESH headings: influenza
virus, influenza vaccination, influenza chemo-prophylaxis and produced
115 citations. The list of citations was refined by excluding reviews,
editorials, commentaries and animal studies, and expanded by the
addition of key references contained in the bibliography of the medline
articles. In the situation where multiple articles on the same topic
existed, the more recent articles and those with the most rigorous
design were retained in the selected bibliography.
This review was initiated in April 1992 and recommendations
were finalized by the Task Force in June 1993.
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Prevention of Influenza
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Annual immunization
with influenza vaccine

High-risk groups:*
Reduces incidence and
severity of
disease.

Analytic cohort
studies<6-8> (II-2)

Fair evidence to
immunize high-risk
groups (B)*

Health care providers:
Minimal reduction of
clinical symptoms.

Randomized controlled
trial<13> (I)

Fair evidence to
immunize health care
providers (B)

General population
<65yrs:
Efficacious but
effectiveness
debatable.

Expert opinion<10>**
(III)

Insufficient evidence
to include or
exclude (C)

Outreach to high-risk
groups

Nurse/physician
reminders and letter or
telephone contact with
elderly increases the
vaccination rate.

Randomized controlled
trials<11,12> (I)

Good evidence to
include (A)

Rapid diagnostic test
use in suspected
cases

Good negative
predictive value.

Trial without
randomization<4>***
(II-1)

Insufficient evidence
to include or
exclude (C)

Amantadine
chemoprophylaxis of
high-risk or
unvaccinated
individuals around
index case

Reduces incidence of
symptomatic infection
from influenza A virus.

Randomized controlled
trial<16> (I)

Good evidence to
include (A)

* High-risk groups include: institutionalized people, those over age 65 years or those with a
chronic debilitating illness (chronic heart or pulmonary disease, diabetes mellitus or who are
immunocompromised).
** Not considered cost effective.
*** Studies have only been performed in laboratory settings.
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Screening and Isoniazid Prophylactic
Therapy for Tuberculosis
Prepared by Sharon L. Walmsley MD, FRCPC

1

Tuberculosis remains a major worldwide health problem
with at least 10 million new cases and 3 million deaths estimated
to occur annually. In 1979, the Canadian Task Force on the
Periodic Health Exam<1> recommended Bacille Calmette-Guérin
(BCG) immunization and chemoprophylaxis of unimmunized
tuberculin-positive individuals from high risk-groups
(A Recommendation) but not for the general population
(E Recommendation). With the changing epidemiology of
tuberculosis in North America and concerns about the risk of
drug-induced hepatitis, the value of screening for tuberculosis and
of isoniazid (INH) chemoprophylactic therapy as part of the
periodic health examination was re-examined. The Task Force
concludes that screening by tuberculin skin testing should be
offered to persons at high risk of infection, but is not
recommended for the general population. INH
chemoprophylactic therapy is recommended for household
contacts of active cases of tuberculosis. It is also recommended
for persons with positive tuberculin skin tests who have
documented skin test conversion, radiographic lesions suggestive
of inactive but previously untreated tuberculosis, who are under
35 years of age, or those with an underlying medical condition
which predisposes them to reactivation (especially HIV infection)
regardless of age.

Burden of Suffering
Proportionally more
cases of tuberculosis
occur in immigrants
from areas endemic
for tuberculosis and
in Canadian-born
aboriginals

The number of cases of active tuberculosis in Canada has been
decreasing gradually over the past few decades, and in the past few
years has plateaued, with 1,995 cases (7.5 per 100,000) reported in
1990.<2> For individuals born in Canada, most reported cases occur
in the very young and in those of advancing age. Among the Canadianborn, rates are ten times higher for the aboriginal group.
Proportionally, more active cases occur in immigrants to Canada, with
the highest rates reported in those immigrating from areas where
tuberculosis is endemic, including Africa, Asia, Central America and
certain countries in South America and the Caribbean.
Death rates from tuberculosis have also declined. In Canada in
1990, 129 persons with tuberculosis died (0.6 per 100,000 population)
1
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and in 60 cases, tuberculosis was the cause of, or a significant
contributor to death.
Most new cases of tuberculosis are pulmonary. Persons infected
with large inocula (i.e. following household exposure to a cavitary
case) and those with increased susceptibility to infection (e.g. children
less than 5 years) are at higher risk of acquiring infection. In 90% of
exposed persons, host defenses contain the primary infection, but the
individual develops a positive tuberculin skin test. In the absence of
preventive measures 5-15% will develop reactivation tuberculosis
during their lifetime, the risk being greatest during the first two years
following exposure. From observational studies, certain groups have
been identified to be at an increased risk of reactivation, although in
many cases the exact level of risk is not well defined. In patients with
silicosis, head and neck cancer, jejunoileal bypass or in those who
require hemodialysis, the relative risk is reported to be increased
10-30 times over that of the baseline population. The relative risk for
patients with low body weight or nutritional deficiency, diabetes
mellitus, or gastrectomy is reported to be increased 2-5 times. Persons
infected with HIV are now recognized to be at the highest risk of
reactivation with rates reported at 8-9% per year in recent studies.
Other groups identified to be at increased risk are those with other
immunosuppressive disorders (hematologic malignancies), those
requiring immunosuppressive therapy for malignant or non-malignant
conditions, patients requiring high dosages of corticosteroids over
prolonged periods, the urban poor, persons living in shelters,
intravenous drug users and alcoholics.

Maneuver
The Mantoux tuberculin skin test is the gold standard screening
test to identify infection with the human tubercle bacillus. For testing,
0.1 ml of PPD-T (standardized purified protein derivative, Connaught
Laboratories) containing 5 TU (tuberculin units) is injected
intracutaneously into the dorsal (volar) surface of the forearm. The
1 TU and 250 TU tuberculins are not biologically standardized and are
not recommended for routine use. The injection is made intradermally
and a discrete wheal 6-10 mm in diameter should be produced in all
cases. Tuberculin tests should be read at 48-72 hours. The basis of
reading is the transverse diameter in millimetres of the induration (not
the erythema) which can be determined by inspection and palpation or
by the ball point pen method.2

2

The pen method of tuberculin interpretation is performed as follows: Using a
medium ball point pen, a line is drawn from a point 5 to 10 mm away from the
margin of the skin induration towards its center, until resistance is felt to further
movement. The procedure is repeated on the opposite side and in a right angle
axis. The average of the measurements in the two axes is recorded.
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The diameter of
induration considered
“positive” varies with
the risk of TB
infection and of cross
reaction with atypical
mycobacteria

The cut-off point for the interpretation of a positive test was
derived from multiple population surveys comparing the reaction size
in patients with or without presumed exposure and development of
subsequent active disease. There is no clear point of separation
between a positive and a negative test. Defining a positive reaction
becomes increasingly difficult as the prevalence of cross-reactions with
atypical mycobacteria increases and true infections due to
Mycobacterium tuberculosis become less frequent. These observations
have led experts to recommend use of different cut-off values for
different population groups.<3> For individuals at very high risk of
reactivation, including contacts of infectious cases, and persons with
HIV infection, the recommended cut point is 5 mm. For persons not
likely to be exposed, who reside in geographic areas where infection
with atypical mycobacterium is common (i.e. the United States), the
cut off is increased to 15 mm. For those with an intermediate risk,
such as those living in or immigrating from endemic areas, or those
areas where cross reactions with atypical mycobacteria are less
common (i.e. Canada) an intermediate level of 10 mm is used. It should
be noted that most patients who receive BCG vaccination as children,
lose their cutaneous hypersensitivity reaction to tuberculin within
5 years. Therefore, a significant reaction more likely represents true
exposure to tuberculosis especially in the setting of a recent exposure.
Another problem with tuberculin skin testing is inter- and intraobserver variation in the interpretation of test results.<4> Agreement
is highest when the results are clearly positive (>15 mm) or clearly
negative (<5 mm), with more inter-observer variation (mean 6 mm)
when more readings are in the 5-14 mm range. This degree of
variation can result in incorrect labelling. Some patients with
compromised immune systems (especially those infected with HIV
who have low CD4 counts) may be anergic. These individuals are
unable to mount a skin test response to injected antigens (including
tuberculin) despite previous exposure, and may be incorrectly labelled
as negative.
The tuberculin skin test is a safe procedure. Purified protein
derivative (PPD) does not sensitize nor activate a latent reaction. A
few (1-2%) exquisitively sensitive persons with positive tests may
respond with a severe local reaction with ulceration or vesiculation,
regional adenopathy and fever. These reactions are typically selflimited, but painful, and may be reduced with intralesional steroids.
Localized allergic reactions including wheal and flare and localized rash
may occur in 2-3% of patients particularly those with a history of
atopy. These reactions tend to occur in the first few hours, are selflimited, and do not correlate with the tuberculin response. Anaphylaxis
or death have not been reported.
For persons with positive reactions it is imperative to rule out
active disease by clinical history, chest radiograph and the appropriate
laboratory investigations. Once active infection is ruled out, it is
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important to explain to the patient that a positive reaction implies a
subclinical infection with tuberculosis and the risk for subsequent
reactivation to active disease, but that the individual does not have
active disease nor are they infectious to others.

Effectiveness of Prevention
The main purpose of chemoprophylaxis is to prevent
reactivation of a latent infection to clinical disease. It is important prior
to the initiation of chemoprophylaxis that active TB is excluded. The
only drug which has been studied extensively for chemoprophylaxis is
Isoniazid (INH). More than 20 clinical trials evaluating the role of
chemoprophylaxis in tuberculosis are reported in the literature.
Despite the multitude of methodological flaws of these early studies,
including 1) non-random allocation; 2) inclusion of previously treated
cases; 3) use of other therapies in combination with INH; 4) historical
controls; 5) randomization by groups (families, hospital wards), but
analysis by individuals; and 6) the inclusion of active cases, all but one
of these trials has shown a significant benefit for INH prophylaxis. The
best studies demonstrating effectiveness of INH prophylaxis in
different patient groups are outlined below:

The risk:benefit ratio
of INH prophylaxis
varies with age,
likelihood of a true
positive test, the time
since exposure,
underlying medical
conditions and risk of
reactivation

Positive Tuberculin Skin Test <35 Years
During a routine skin testing program (1958-1966) in San
Francisco public school students with a large immigrant
population,<5> a non-randomized comparative study evaluated
INH prophylaxis. Over a 1-2 year follow up, 1 of 2,910 children in the
INH-treated group (0.34 per 1,000) and 25 of 1,192 on no treatment
(20.9 per 1,000) developed active tuberculosis. Although
demonstrating a highly statistical and clinical benefit of INH
prophylaxis, there is concern about the comparability of the two
groups, with racial differences noted between the treatment and
control groups. Other reasons for not choosing treatment may also
have been associated with increased risk of tuberculosis in controls.
There is fair evidence to support prophylaxis in this setting, especially
for children.

Positive Tuberculin Skin Test > 35 Years
27,924 patients from 39 U.S. Mental Institutions were randomly
allocated by ward to receive INH or placebo.<6> During the
medication year, 21 of 12,326 (1.7 per 1,000) patients assigned placebo
and 4 of 12,884 (0.3 per 1,000) assigned INH developed active
tuberculosis, with 17 of the 25 patients who developed tuberculosis
having had an abnormal chest x-ray on entry. Although this is a
statistically significant reduction in cases, the clinical significance and
generalizability of the results are uncertain. The crowding and
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institutionalization would likely have increased the risk of disease.
Other biases in the study weaken the strength of the observations.
The Task Force feels there is insufficient evidence to recommend
routine prophylaxis for all adults >35 years with a positive tuberculin
skin test.
Although no controlled studies have been performed, INH
prophylaxis is strongly recommended (by expert opinion) for patients
with medical conditions that increase the risk of reactivation of
tuberculosis, regardless of age.<16>

HIV Infected Patients
From 1986-89, 118 asymptomatic HIV positive persons in Haiti
were randomized to receive INH prophylaxis with vitamin B6 or
B6 alone for 12 months.<7> Eleven of sixty (18%) patients in the
B6 group developed active tuberculosis over the study period in
contrast to four of 62 who received INH and B6, p=0.03. This is
consistent with a reduction from 7.5 to 2.2 cases per 100-person
years. There is good evidence to support the use of INH prophylaxis in
patients with HIV infection.

Household Contacts of Active Cases
The Tuberculosis Program of the U.S. Public Health Service
studied INH prophylaxis in household contacts of new active
pulmonary cases in the U.S. and Puerto Rico between 1957 and
1960.<8> The groups were similar in age and race distribution. Two
thirds of all participants <20 years were randomized to receive INH or
placebo for one year. Pulmonary or extrapulmonary tuberculosis
developed in 78 of 12,594 (6.5 per 1,000) placebo recipients versus
18 of 12,439 (1.5 per 1,000) INH recipients.
A similar household-based study in Japan failed to show a benefit
of INH prophylaxis<9> although there was a trend toward decreased
tuberculosis in the INH treated group (8 per 1,142) compared to the
control group (11 per 1,096). Poor compliance and the small sample
size were the most likely reasons for the lack of significant effect.
The Task Force concludes there is good evidence to support the
role of INH chemoprophylaxis in household contacts of active cases of
tuberculosis.

Tuberculin Skin Test Converters
Recruits of the Royal Netherlands Navy whose skin tests
converted to positive following exposure to an active case of
pulmonary tuberculosis were randomized to receive INH (n=133) or
placebo (n=128) for one year.<10> During the treatment year, 9 cases
of tuberculosis developed in the placebo recipients (70 per 1,000) in
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contrast to 1 case in the INH group (7.5 per 1,000), a significant
difference.
INH prophylaxis was evaluated in a cohort of nursing home
patients with tuberculin skin test conversion.<11> Tuberculosis
developed in 1 of 605 converters receiving INH (1.6 per 1,000) and in
45 of 757 (59 per 1,000) receiving no treatment. This was clinically and
statistically significant.
The Task Force concludes that there is good evidence to
recommend INH prophylaxis in skin test converters regardless of age.

PPD Positive, Old Fibrotic Scar on Chest
Radiograph
The International Union Against Tuberculosis (IUAT) performed
a European multi-center, double-blind, placebo-controlled trial of INH
prophylaxis in patients with a positive PPD and an old fibrotic scar on
chest x-ray.<12> Of the 27,830 patients enrolled (median age
50 years), 6,953 were randomized to receive INH for 12 weeks,
6,965 INH for 24 weeks, 6,919 INH for 52 weeks and 6,990 patients
were randomized to placebo. Over the 5 year study, active pulmonary
tuberculosis developed in 97 placebo recipients (14.3 per 1,000),
76 patients on INH for 12 weeks (11.3 per 1,000), 34 patients on
24 weeks of INH (5.0 per 1,000) and 24 patients on 52 weeks of INH
(3.6 per 1,000). This represents a 60% reduction in cases for patients
receiving a 6 month course and approximately 90% reduction for
patients receiving a 12 month course of INH. An additional
181 patients were removed from the trial as suspected cases of
tuberculosis (either extra-pulmonary tuberculosis, or pulmonary
tuberculosis without positive culture) but it is not reported how many
of these patients received INH. Based on this study the Task Force
feels there is fair evidence to support the use of INH prophylaxis in
this setting.

Duration of Therapy
Most studies evaluating INH chemoprophylaxis have utilized a
one year course of therapy, and this is the duration recommended by
the Task Force. A cost analysis study has suggested that a 24 week
regime was more cost effective.<13>

Alternative Regimes
There have been case reports of failed INH chemoprophylaxis
for patients infected with INH-resistant organisms. There is no study
available to recommend alternative agents in this setting. Expert
opinion suggests that Rifampin and Ethambutol, Rifampin and INH or
Pyrazinamide containing regimes should be considered.
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Compliance
Compliance remains an important barrier to effective
chemoprophylaxis. In the clinical trials cited above, compliance ranged
from 50-75% through one year of preventive therapy. In a study
involving Canadian aboriginals, compliance was improved by a program
of daily observed prophylaxis and education but was not sustained
after observation was discontinued.<14>

Adverse Events of Screening and Treatment
Prophylaxis with INH has been associated with many adverse
events, including hypersensitivity reactions, INH-induced lupus-like
syndrome, peripheral neuropathy, gastrointestinal distress, and central
nervous system abnormalities ranging from memory loss to psychosis
or seizures. The most significant and potentially dose-limiting side
effect is hepatitis. Fifteen percent of patients will experience a
transient asymptomatic increase in their liver transaminases on
treatment. Clinical hepatitis is much less common and is rarely fatal,
particularly when recommendations for surveillance are followed.
The best prospective study to determine the incidence of INH
hepatitis documented 236 suspected cases among 13,838 receiving
prophylaxis.<15> Of these cases, 92 were classified as probably INHrelated and 82 possibly INH-related by an expert panel. The case rates
appeared to increase with age, with rates for probable cases <20 years
(0 per 1,000), 20-34 years (3 per 1,000), 35-49 (12 per 1,000),
50-64 years (23 per 1,000) and >64 years (8 per 1,000). The rates also
varied with race, with the highest rates occurring in Orientals (18 per
1,000) in contrast to 11.4 per 1,000 in whites and 7.1 per 1,000 for
blacks. The rate for those who drank alcohol (14.1 per 1,000) was
double that of non-drinkers and the rate for daily drinkers (26.5 per
1,000) was even higher. In the IUAT trial, the risk of INH-related
hepatitis was 0.5%, with a mortality rate of 14 per 100,000.<12>
Other disadvantages of chemoprophylaxis include the
inconvenience of daily medication over a one year period and the need
to attend regular clinic visits. The cost of the program, and demands
on staff for screening and follow-up must also be considered.

Recommendations of Others
The American Thoracic Society (ATS) has recently published
new guidelines.<7> They propose the same groups for tuberculin
testing as the Canadian Task Force but use “recent contacts” rather
than “household contacts” of new cases. The high risk group for
reactivation infection, also includes medically underserviced
populations, persons resident in long-term care facilities, nursing
homes, mental institutions and correctional institutions. They do not
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recommend prophylaxis for patients with positive tuberculin skin test
and fibrotic lesions on chest radiographs, but rather recommend that
these patients be treated with multi-drug regimes as for active disease.
They recommend INH prophylaxis for all patients with known or
suspected HIV infection and a positive PPD.
The Centers For Disease Control in Atlanta also recommend
routine skin testing of all persons at high risk, including the
homeless.<17>
The Canadian Thoracic Society has also developed new
guidelines (personal communication, Dr. M. Fitzgerald). They
recommend that given the low frequency of infection with atypical
mycobacteria, that the 10 mm cut-off be used for the general Canadian
population.
In 1989, the U.S. Preventive Services Task Force recommended
skin testing for patients at increased risk for tuberculosis.<18> In
addition, they recommend following the ATS guidelines for prophylaxis.
The American Academy of Pediatrics Redbook recommends
annual testing of high-risk children, including those who are black,
Hispanic, Asian, American Indian, Native Alaskan, the
socioeconomically deprived, those living in neighbourhoods where
case rates are above the national average, children or their parents
who themselves have immigrated from high risk areas of Asia, Africa,
the Middle East, Latin America or the Caribbean, households where
there have been active cases and those with underlying medical risk
factors.<19> Annual testing is not recommended for low-risk groups
but skin testing in these low-risk children is recommended at
12-15 months, 4-6 years, and 14-16 years. INH is recommended for all
infants, children and young adults up to 35 years of age with positive
PPD for 9 months. No justification is given for the duration.

Conclusions and Recommendations
Tuberculosis screening should be offered to persons in Canada
at high risk of infection with the tubercle bacillus, including immigrants
from endemic areas, Canadian-born aboriginals, close contacts of
active cases, persons with abnormal chest radiographs consistent with
healed tuberculosis, and persons with underlying medical conditions
which increase their likelihood of reactivation of tuberculosis if
infected, including those with HIV infection, silicosis, hemodialysis
patients, those with immunosuppressive conditions or therapy,
intravenous drug users, diabetes, gastrectomy patients or those with
gastrointestinal bypass surgery, and the nutritionally deficient
(A Recommendation). Routine screening is not recommended for the
general population (E Recommendation). INH prophylaxis for twelve
months is recommended for household contacts of active cases of
tuberculosis (A Recommendation) and for persons with positive
tuberculin skin tests who have documented skin test conversion
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(A Recommendation), chest radiographic lesions suggestive of inactive
tuberculosis (B Recommendation), HIV infection (A Recommendation)
and for patients under 35 years of age with a positive tuberculin test
(B Recommendation). Prophylactic therapy is not recommended for
persons with positive skin tests over the age of 35 years
(C Recommendation) unless they have a medical condition associated
with an increased risk of reactivation where prophylaxis is
recommended (A Recommendation).

Unanswered Questions (Research Agenda)
A number of areas continue to be of concern regarding the
detection of infected persons and the use of prophylaxis. Priorities that
need to be addressed include the development of: 1) more effective,
less toxic, shorter duration preventive treatments; 2) ways to improve
compliance with chemoprophylaxis; 3) effective vaccines; 4) better
studies to determine the true incidence of reactivation tuberculosis in
patients with isolated positive tuberculin skin tests with no other risk
factors; 5) the true relative risks for reactivation in those patients with
various underlying medical disorders; and 6) chemoprophylactic
measures for patients infected with INH resistant strains.

Evidence
The literature was identified with a MEDLINE search with the
use of the main MESH heading “tuberculosis” and the subheadings
“tuberculin skin test”, “prevention and control” and “isoniazid” for
articles presented from 1966 through 1992. Indices of the American
Review of Respiratory Diseases and Tubercle were screened from
1960-1992 for articles with emphasis on screening and treatment.
This review was initiated in August 1992 and the
recommendations were finalized by the Task Force in January 1994.
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Screening and Isoniazid Prophylactic Therapy
for Tuberculosis
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Mantoux tuberculin
test

Detection
The test is safe and
identifies individuals
with infection; some
interobserver variation
in interpretation and
false positives may
occur due to cross
reactions with a typical
bacteria or Bacille
Calmette-Guérin (BCG)
vaccination.

Cohort and casecontrol studies<3,4>
(II-2)

Good evidence to
support screening
individuals at highrisk* (A) and good
evidence not to screen
individuals from the
general population (E)

Isoniazid (INH)
chemoprophylactic
therapy

Intervention
INH prophylaxis is
effective in preventing
active cases of
tuberculosis for
patients with positive
skin test result but has
been associated with
adverse side effects
including hepatitis.

Randomized controlled
trials: household
contacts<8,9>,
skin test
converters<10,11>
fibrotic scars on
chest radiographs
<35 yrs<5> and
>35 yrs co-infection
with HIV<6,7> (I);
expert opinion:
persons with
underlying medical
conditions increasing
risk of reactivation
<16> (III)

Good evidence to
recommend INH
prophylaxis to
household contacts
and skin test
converters and
persons with
underlying medical
conditions like HIV
that increase the risk
of reactivation of
infection (A); fair
evidence to
recommend INH
prophylaxis for those
aged <35 years or
individuals with
fibrotic scars on chest
x-ray (B); poor
evidence to
recommend for or
against prophylaxis for
those aged over
35 years (C)

*

High-risk groups include immigrants from endemic areas (Africa, Asia, Central America and
certain countries in South America and the Caribbean), Canadian-born aboriginals, close
contacts of active cases, persons with abnormal chest radiographs consistent with healed
tuberculosis, and persons with underlying medical conditions which increase their likelihood of
reactivation of tuberculosis if infected (those with silicosis, jejunoileal by-pass, hemodialysis,
gastrectomy, malnutrition, intravenous drug users, alcohol abusers and especially those with
known or suspected infection with HIV).
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Screening for Human Papillomavirus
Infection
1

Prepared by J. Kenneth Johnson, MD

The Canadian Task Force on the Periodic Health
Examination has not issued prior recommendations on
screening for Human Papilloma Virus (HPV), although clear
recommendations have been made for cervical cancer screening
(see Chapter 73). HPV is of increasing interest because evidence
linking HPV infection and increased risk for cancer of the cervix
has been accumulating. This report reviews the evidence for and
against HPV screening in asymptomatic women and concludes
that screening should not be done since therapy is ineffective and
potentially harmful.

Burden of Suffering
HPV commonly exists
in a subclinical form
(only about 10% of
those infected have
visible condylomata)

Much of the epidemiology of HPV remains to be determined,
and precise estimates of incidence and prevalence are not available.
Condylomata acuminata (proliferative HPV) is reportable in the United
Kingdom, where it is the most frequently diagnosed viral sexually
transmitted disease (STD). Data from STD clinics in the U.K. and
Australia indicate a prevalence of genital warts of 4-13% in clinic
attenders. These data are based on visible condylomata and
considerably underestimate prevalence, since HPV commonly exists in
a subclinical form (only about 10% of those infected have visible
condylomata, while 20% have lesions demonstrable by colposcopy or
magnifying lens). A large Canadian study of a screening program for
cervical cancer in the late 1970s showed that 1.69% of 234,715 women
had signs of cervical HPV on cytological examination. In a populationbased study of 63,115 Finnish women aged 20-65 years, the estimated
lifetime risk of infection with HPV was calculated to be 79%. HPV
prevalence varies widely from 0.8% to 88% depending on the groups
studied. Rates in STD clinics, for sexually active adolescents and sexual
contacts of women with HPV all show higher prevalence. Those with
more lifetime sexual partners and younger women (in their teens and
twenties) are at significantly greater risk for HPV infection.
Over 60 separate serotypes of HPV have been identified to date.
HPV-16 and HPV-18 are most closely associated with risk for genital
cancers. Numerous epidemiological studies, with or without viral
typing, have confirmed the connection between HPV infection and
cervical cancer, as well as the correlation between the presence of
1
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HPV and increasing grade of disease.<1-11> A study by Meisels and
Morin in Quebec found evidence of HPV (koilocytosis) on Pap smear
in 1.69% of over 234,000 women screened, while HPV was found in
25.6% of Pap smears showing either dysplasia or neoplasia.<12>
In Canada in 1993 approximately 1,300 new cases of invasive
carcinoma of the cervix were diagnosed, and about 400 deaths were
expected to occur from this disease. The yearly overall cost of invasive
disease and death in Canada from cervical cancer has been estimated
at 180 to 270 million dollars.
The natural history of untreated HPV infection is not well
understood, since different studies have reported different outcomes.
In a Finnish prospective study, a cohort of 343 women was followed
for a mean of 18.7 months. Twenty-five percent of lesions regressed
spontaneously, while 61% remained unchanged and 14% progressed to
carcinoma.<13> In a cohort of 100 women followed in the U.K. for a
minimum of 19 months, 11 showed spontaneous regression, 64% no
change, and 26% progressed to cervical intraepithelial neoplasia (CIN)
type 3.<5> Two hundred and thirty-five women with mild to moderate
cervical dysplasia and HPV infection were followed in Canada for up to
24 months without treatment.<14> Nine (5.5%) patients showed
progression, 134 (57%) converted to normal cytology, and the rest
were unchanged during follow-up. Although the likelihood of
progression of HPV infection is most consistently associated with
presence of HPV-16<15-17> some studies have failed to demonstrate
such a relationship<18> and the importance of HPV typing in
screening is therefore unclear.

Maneuver
Until recently, HPV infections have been most commonly
diagnosed by simple visual inspection or with the aid of a hand lens.
For proliferative lesions, this is a highly specific but very insensitive
technique. Application of 3-5% acetic acid to the area allows
visualization of some other features of HPV, and with the addition of
colposcopy can improve the sensitivity of clinical examination.
However, visible proliferative lesions are less likely to be caused by
HPV types associated with a greater risk of cancer.

Visible proliferative
lesions are less likely
to be caused by HPV
types associated with
greater risk of cancer

Pap smears have been used to identify changes related to HPV
infection but are only moderately sensitive (15%).<19> Pap smears are
also unable to distinguish the types of HPV with any acceptable degree
of accuracy. In a population-based screening program for cervical
cancer, the sensitivity of cytology for HPV infection was estimated at
19%. A small study (21 women) in the U.S. attempted to determine
the sensitivity and specificity of cytology and colposcopy relative to
hybridization techniques in diagnosing HPV infection.<20> Pap smear
sensitivity was 57% when equivocal smears were scored as negative for
HPV, with specificity of 50%, but 100% sensitive when equivocal
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smears were considered positive for HPV. Colposcopy had a sensitivity
of 100% but specificity of only 10-20%. Reid et al compared cervical
cytology, cervicography and/or DNA hybridization for HPV as
screening techniques for cervical cancer among 1,012 women.<21>
Pap smears had a sensitivity of 52.2%. No single technique succeeded
in identifying all of the abnormalities, but the best (96%) sensitivity was
achieved by retesting only those women with an initial high-grade
cytologic abnormality or positive cervicography results. In the cohort
study of Koutsky et al,<3> 27 of the 28 women who developed
CIN 2/3 had cytological evidence of CIN 2/3 as well as a positive
HPV DNA test, and the 28th woman had CIN 1 on cytology prior to
biopsy.
Papillomavirus group-specific antigen can be detected by
immunohistochemical staining of cell or tissue samples, but has low
specificity and is unable to differentiate between HPV types. The
correlation between presence of antigen and clinical outcome is
poor.<15,22>
Southern blot and dot blot methods were developed using
biopsy material (although they may now use ‘non-invasive’
cervical/vaginal scrapings) and are based on identifying viral DNA
separated from cellular DNA through gel electrophoresis. The method
is not well-suited to mass screening because it is time-consuming,
labour-intensive, and consequently relatively expensive. Hybridization
assays are relatively new methods for detection of HPV and are limited
by as-yet poorly defined sensitivity and specificity and problems of
interpretation, at least partly related to adequacy of sampling
technique.<15,11,20,21,23,24> In situ hybridization is less sensitive than
the other DNA identification techniques; the filter in situ method may
have a higher incidence of false-positive reactions. The polymerase
chain reaction (PCR) is extremely sensitive but may also have a
significant false-positive rate.

Effectiveness of Early Detection and
Treatment
There is no effective
therapy for HPV
infection that is
specific or
consistently produces
long-term success
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There is no effective therapy for HPV infection that is specific or
consistently produces long-term success. Many types of physical or
chemically destructive agents (conization,<25> cryosurgery, lasers,
salicylic acid, cantharidin, bi- and trichloroacetic acid), as well as
chemotherapeutic agents (podophyllin, 5-fluorouracil, bleomycin) have
been used for treating common warts or genital condylomata. The
success rate for all of these therapies has been discouraging. For
example, a randomized controlled clinical trial of patient-administered
Podophyllotoxin (one of the active lignans present in podophyllin resin)
showed complete clearing of penile warts in 53.3% of 34 patients, but
100% recurrence in all the patients who returned after 16 weeks for

follow-up.<26> High recurrence rates of visible genital warts are
typical of almost all studies with sufficiently long follow-up.
Two therapeutic approaches that have had somewhat better
results are interferon therapy<27-29> and CO2 laser
vaporization.<30-33> Although the ‘cure’ rates are generally better
than are usually seen with the older therapies, a significant recurrence
rate remains in most studies as well as a good ‘cure’ rate in untreated
subjects, suggesting that no treatment may be a reasonable approach in
many circumstances.
It should be emphasized that the goal of treatment may vary
between individuals. Complete or permanent elimination of visible
condylomata may not matter if the main concern is cancer detection
or prevention. Older chemical treatments may be more acceptable to
some patients than the newer, more invasive and expensive techniques
such as laser vaporization. Currently, no therapy exists for non-visible
(latent) HPV infection, and the value of detecting such latent infections
through screening is unclear. Potential harmful effects include
morbidity of testing and treatment, financial cost of the testing and
therapeutic load and labelling of otherwise healthy individuals as STD
patients.

Recommendations of Others
A Canadian workshop on cervical cancer screening held in
1989 found that there was insufficient evidence to routinely add
specific tests for HPV to screening for cervical cancer.

Conclusions and Recommendations
The present screening recommendations for cervical cancer
do not include specific testing for HPV infection beyond the
recommendations for Pap smear screening. Current criteria for recall
testing are appropriate for balancing false negative and false positive
rates for Pap smears alone as a screening procedure. Addition of
further diagnostic testing to the present routine would add little to the
effort to reduce cervical cancer incidence. Further testing would,
however, increase monetary costs considerably, stretch the existing
system beyond its capacity (especially with a rapid increase in referrals
for colposcopy), and likely create considerably more morbidity in
terms of quality of life for many persons screened, without adding
established benefit. For specific HPV screening procedures, given the
prevailing imprecision of diagnostic testing for HPV, uninterpretable
risk of significant disease, and generally ineffective treatments for HPV
infection, there is fair evidence to exclude HPV screening from the
routine periodic health examination (D Recommendation).
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Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

To refine a diagnostic method which will be sensitive and
specific, non-invasive and appropriate for large-scale screening
purposes to identify the type of HPV present or to predict
which lesions are likely to progress.

2.

To define more precisely the incidence of HPV infections in the
general population.

3.

To assess the risks associated with specific HPV genotypes for
progression to genital cancers.

4.

To identify co-factors which influence HPV transmission and
which may promote carcinomatous changes in cervical lesions.

5.

To develop effective methods of treating HPV infection.

6.

To develop immunological therapies for HPV, especially
regarding a possible vaccine.

7.

To assess the efficacy of screening for HPV, including assessment
of cost effectiveness of such a program.

Evidence
A literature search using MEDLINE was conducted from 1966 to
June 1993, using the key words: papillomavirus, cervix neoplasms, mass
screening, prospective studies, prevalence, sensitivity, specificity,
human and female.
This review was initiated in January 1992 and recommendations
were finalized by the Task Force in June 1992. A technical report
(1993) with a full reference list is available upon request.
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Screening for Human Papillomavirus Infection
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Human Papillomavirus
(HPV) screening
(added to Pap smear
screening for cervical
cancer*) using any of
the following
diagnostic tests:
Visual inspection,
Pap smear,
Colposcopy/cervicography HPV groupspecific antigen, DNA
probe, Dot blot,
Southern Blot or
polymerase chain
reaction

HPV is associated with
increased risk and
grade of cervical
cancer.

Cohort<3-6> and
case-control<8,11>
studies (II-2)

Fair evidence to
exclude from periodic
health examination (D)

The natural history of
untreated HPV
infection is poorly
understood and there
is no effective therapy
that produces longterm success.

Randomized controlled
trials<26-29,33> (I);
cohort studies<27>
(II-2); case series<24>
(III) for various
therapies

HPV diagnostic
maneuvers have poor
test characteristics or
are invasive, costly or
inadequately studied.
Adverse effects of
screening include:
morbidity of testing
and treatment,
associated costs and
labelling. Adding HPV
screening to screening
protocols for cervical
cancer has not been
studied.

Case Series<3,11,15,
19-24> (III)

*
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The Task Force recommends Pap smear screening (B Recommendation), see Chapter 73.
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Interventions Other than Smoking
Cessation to Prevent Lung Cancer
1

Prepared by Brenda J. Morrison, PhD

The primary prevention of lung cancer through smoking
cessation must be the long-term goal of preventive health care.
However, many people who have overcome their addiction to
tobacco or who have reduced their tobacco use are still at risk for
lung cancer because of the number of years that they did smoke.
Therefore, this chapter examines primary and secondary
preventive interventions other than the modification of smoking
behaviour. Lower rates of lung cancer are associated with some
components of diet; however, there is no evidence that physician
counselling on diet influences behavior. There is fair to good
evidence that screening for lung cancer using sputum cytology
and/or chest radiography are not effective screening maneuvers.

Burden of Suffering
In Canada lung cancer is the most common cause of death from
cancer among men and ranks second among women. In 1993 there
were an estimated 19,100 new cases of lung cancer and 16,300 deaths
due to lung cancer in Canada. An estimated 202,000 potential years of
life were lost due to lung cancer in Canada in 1989. Although the
mortality rate is levelling off among men it continues to increase
among women. If this trend among women continues the number of
deaths from lung cancer will surpass the number from breast cancer by
the year 2000. In the United States lung cancer is the leading cause
of cancer deaths (130,000 annually) and 150,000 new cases are
diagnosed each year. The 5-year survival rate is only 13%; this is the
poorest prognosis for cancer of any site other than the pancreas.
Important risk factors for lung cancer include the use of tobacco,
exposure to environmental tobacco smoke, exposure to radon gas and
occupational exposure to certain carcinogens. Tobacco alone is
responsible for over 80% of all cases.

Maneuver
Counselling on dietary prevention of lung cancer has not been
studied. However, 20 dietary studies indicate that consumers of fruits
and vegetables containing high levels of carotene are at lower risk.
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Effectiveness of Prevention and Treatment
Dietary Intervention
The review of 4 prospective dietary studies,<1-4>
11 retrospective case-control dietary studies<5-15> and 5 prospective
serum studies<16-22> published before 1989, provided moderately
strong evidence that one or more of the carotenoids protects against
lung cancer. The diets among the various study groups were diverse,
since the investigations were carried out in several countries. In
general, smokers who consume a diet low in ß-carotene have a risk of
lung cancer 1.5 to 2.0 times higher than those on a diet high in
ß-carotene. The same degree of apparent protection has recently been
observed in a large study of non-smokers, for those whose diets
included a large amount of green vegetables or fresh fruit.
The apparently protective effect is not large, but this probably
reflects a substantial underestimate because of the errors in dietary
reporting and recall and the crudeness of the assay procedures for
carotenoids.<6> The results of the earlier studies suggested that
ß-carotene is the active agent, but more recent investigations<23-30>
imply that other constituents such as lutein, lycopene and/or indoles
may also be involved. A recent Finnish randomized controlled
trial<31> of ß-carotene and alpha-tocopherol supplementation found
an 18% increase in the lung cancer rate (95% confidence interval (CI):
3-36%) among male smokers 50-69 years of age assigned to receive
20 mg of ß-carotene per day. Studies of retinol, synthetic retinoids and
alpha-tocopherol are also being carried out.

Individuals who
frequently consume
fruits and vegetables
with high carotenoid
content have
significant reduction
of lung cancer risk

Dietary
supplementation trials
with retinol,
ß-carotene, synthetic
retinoids and
tocophenol are in
progress

Early Detection
Three large randomized controlled trials have evaluated the
effectiveness of screening by chest radiography and sputum cytology in
reducing the rate of death from lung cancer. After 5 to 11 years of
follow-up they showed no significant benefit resulted from such
screening.<32-34> Two of the trials<32,33> tested the benefit of
frequent cytologic examination (every 4 months), and the third<34>
compared the benefit of frequent cytologic and radiographic
examinations (every 4 months) with a recommendation for annual
chest radiography. In the first two trials the lung cancer detection
rates in the study and control groups were almost identical, and the
mortality rates were not significantly different. In the third trial the
mortality rates were also very similar, being slightly higher in the study
group; however, the detection rate was significantly higher in the study
group (p<0.001). The latter difference could have resulted from either
a defective randomization procedure or from overly zealous reporting
of abnormalities detected by chest radiography. Given the care that

Screening with
sputum cytology or
chest x-ray does not
reduce lung cancer
mortality
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had apparently been taken in the study design and
implementation<34> the latter explanation seems more likely.

Recommendations of Others
The U.S. Preventive Services Task Force<35> does not
recommend routine chest radiography or sputum cytology for
asymptomatic persons but focuses on counseling about the use of
tobacco products for all persons. Their dietary guidelines, currently
being reviewed, indicate that patients should be encouraged to eat a
variety of foods with emphasis on the consumption of whole grain
products and cereals, vegetables and fruits.

Conclusions and Recommendations
Smokers and ex-smokers should be advised to eat a diet rich in
green leafy vegetables and fruit (a portion once daily on average).
There is no evidence of the effectiveness of physician counselling in
inducing dietary changes; however, there is fair evidence to support an
increase in intake of such vegetables and fruit to prevent lung cancer.
In view of the results of the recent Finnish trial, physicians might be
well advised to counsel their patients against the use of ß-carotene
supplements.
Cytologic examination of sputum has been clearly shown to be
an ineffective screening method for reducing the rate of death from
lung cancer. There is good evidence to exclude cytologic screening of
sputum from the periodic health examination of asymptomatic people
(E Recommendation).
Three chest radiographic examinations per year apparently
confer no advantage over one. This observation, together with the
manifest ineffectiveness of sputum cytologic screening, indicates that
there is fair evidence to recommend that the annual chest radiographic
examination be eliminated from the periodic health examination of
asymptomatic people (D Recommendation).

Unanswered Questions (Research Agenda)
The positive protective effect of dietary factors against lung
cancer and other malignancies requires further investigation and proof
of causality.

Evidence
The literature was identified with a MEDLINE search up to
March 1993 using the following MESH headings: lung neoplasms, diet,
mass screening, mass chest X-ray, smoking, human.
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This review was initiated in March 1993 and updates a report
published in 1990.<36> Recommendations were finalized by the Task
Force in October 1993.
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Interventions Other than
Smoking Cessation to Prevent Lung Cancer
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Advice to follow a diet
high in green leafy
vegetables and fruit

Risk of lung cancer is
about 2.0 times higher
among smokers
whose diet is low in
green leafy vegetables
and fruit than among
those who eat more of
them. No evidence
regarding
effectiveness of
physician counselling
in inducing dietary
changes.

Cohort and casecontrol studies<1-30>
(II-2)

Fair evidence to advise
smokers to eat an
average of seven
portions of green leafy
vegetables or fruit per
week (B)

Sputum cytology

Frequent cytologic
examination of sputum
does not significantly
change detection and
mortality rates.

Randomized controlled
trials<31-33> (I)

Good evidence to
exclude from periodic
health examination of
asymptomatic
people (E)

Chest radiography

Frequent screening by
chest radiography
improves detection
rate but does not
significantly change
mortality rate.

Randomized controlled
trial<33> (I)

Fair evidence to
exclude from periodic
health examination of
asymptomatic
people (D)
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Screening for Breast Cancer
1

Prepared by Brenda J. Morrison, PhD

Screening by clinical examination and mammography is
recommended for women age 50 to 69; the basis for this
recommendation is that seven randomized controlled trials
(RCTs), using one or both of these modalities, have shown a
survival benefit in this age group.<1> However, although more
than 150,000 women between the ages of 40 and 49 were
enrolled in these trials no significant decrease in breast cancer
mortality was demonstrated for them. As a consequence it is now
recommended that women younger than 50 not be screened,
whereas in 1986 the Task Force found insufficient evidence to
make a recommendation for this age group.<2>
Some cohort studies<3-6> suggest a decreased mortality
for women who practice breast self-examination (BSE), but the
biases implicit in this type of study make it impossible to make a
positive recommendation with regard to the teaching and
practice of BSE. This recommendation remains unchanged from
that made in 1986.<2>

Burden of Suffering
Breast cancer is the third most common cause of death in
women in Canada and excluding skin cancer is the most common
cancer in women in Canada.<7> There were an estimated 16,300 new
cases of breast cancer in Canada in 1993 and an estimated
5,400 deaths. Over the last 20 years the incidence rate has increased
by about 15% whereas the mortality has remained relatively stable.<8>
Within Canada, there is an east-west gradient with lower rates
in the east. Risk factors for breast cancer include hormonal, dietary
and hereditary factors. Early menarche, late menopause and delayed
first pregnancy are associated with higher risk. There is some evidence
linking high intake of dietary fat to risk of breast cancer; family history,
obesity, alcohol use, ionizing radiation and post-menopausal estrogen
replacement therapy (see Chapter 52) have also been associated with
increased risk, while the evidence for oral contraceptives is more
controversial.
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Maneuver
There are three maneuvers to be considered. They are clinical
examination of the breasts, mammography, and self-examination of the
breasts. Some of the seven RCTs carried out these screening
maneuvers in combination, and some separately; the prescribed
frequencies of the mammographic screenings varied from 12 to
33 months. The sensitivities and specificities of detection varied widely
between the trials<1> depending on the maneuver(s) that were
employed, the length of the interval between screenings, the
underlying incidence of the disease and the method of calculating
estimates of the screening proficiency. For sensitivity the range was
46-88%; for specificity, it was 82-99.9%. In the Canadian trial the
sensitivity, using the ratio of screen-detected cases to all cases, of
annual mammography plus clinical examination was 88% in women
50-59 and 81% in the women 40-49. Specificity, using surgical biopsy as
the definition of a positive case, ranged from 96.5% to 99.9%. For the
younger women, the ratio of benign biopsy to malignant biopsy was
about 9:1 on the first screen, dropping to 6:1 on later screens.<9> For
women 50 and over, it was about 5:1 on the initial screen, dropping to
3:1 for later screens.<10>

Effectiveness of Prevention and Treatment
Clinical Examination and Mammography
The seven screening trials enrolled women whose age at entry
ranged from 40 to 74. In three of the trials individuals were the unit of
randomization; in the the other four the units were neighbourhood or
practice clusters. The four trials which were located in Sweden
investigated only the benefits of mammography.

Clinical Examination and Mammography for
Women Aged Over 50 years
The original trial, that of the Health Insurance Plan (HIP) of New
York,<11> demonstrated a significant mortality reduction with a
relative risk (RR) of 0.45 five years after entry in women aged 50 to
59.<12> After nine years this rose to 0.67.<13> The combined
Swedish trials,<14> after 7 to 12 years of follow-up,<1> also showed a
significant benefit extending to the age of 69 (RR=0.71). The Edinburgh
trial<15> at 10 years of follow-up produced a non-significant benefit
(RR=0.85). Compliance in this trial was poor though and the study and
control groups were found to differ on factors that could have affected
survival. The Canadian trial,<10> which in the 50-59 year old age
group looked only at the benefits of mammography over and above
that of annual clinical examination, found an improved survival rate

Screening by
mammography has
resulted in reduced
mortality for
50-69 year olds
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(RR=0.97), but at 7 years of follow-up the improvement was not
statistically significant.

Clinical Examination and Mammography for
Women Aged 40-49 years

None of the trials
showed a significant
benefit of
mammography for
women 40-49 years
of age

Most interest in breast screening has centered about benefit for
the 40-49-year-old women. In this age group the HIP showed a nonsignificant decrease in mortality (RR=0.95) five years after entry.<12>
At nine years this had dropped to 0.81 but it was still not
significant.<13> However, the number of women in the group was not
large and consequently the power of the test was low. Because of
these two factors the Task Force in its 1986 report gave a C
Recommendation for the 40-49 year olds.<2> Now with seven trials
reporting, and two of them, the Swedish Two County trial and the
Canadian trial,<9> having large numbers of compliant enrollees, there
is now a considerable amount of evidence. None of the trials showed a
significant benefit. The relative risks ranged from 0.51 to 1.36. In the
five trials that had reported early age-specific follow-up, increased
mortality occurred in this younger age group in all of the studies (in
the Malmo trial the younger age group was composed of women
45-54). In the HIP the excess of deaths disappeared after 3 years but in
the other trials it lasted for seven or eight years. Of all the trials, the
Canadian study showed the greatest excess, RR=1.36 (95% confidence
interval: 0.84-2.21); this was after seven years of follow-up. This is not
really surprising since the Canadian trial was the only one of the seven
which was an efficacy trial and the results of efficacy trials are expected
to be more extreme than those of effectiveness trials.
At present plans are being made to organize and carry out a
RCT in Europe and the U.S. of 1.5 million women age 40-42, who will
be followed for 10 years.<16>

Breast Self-Examination (BSE)
Before the introduction of mass screening programs, the vast
majority of tumours were reputed to have been detected by the
women themselves. As a consequence of this, breast self-examination
was and is advocated by various bodies and organizations in the
hopeful expectation that early detection will result in improved
survival. Five studies<2,17-20> have shown an association between the
practice of BSE and factors associated with better survival, such as
stage, tumour size or axillary node involvement, but other studies have
shown no benefit.<21-23>
Four studies compared the survival rates from breast cancer in
women who had been taught or practiced BSE and in those who had
not been instructed or did not practice it. Foster looked at those who
had performed it regularly with those who had not. At five years the
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respective rates were 75% and 57% (p<0.0002). Locker compared all
those invited to attend an instructive course in BSE with an historical
group of cases. The latter had slightly better survival despite having
poorer prognostic indicators. However, after seven years of follow-up
those in the instructed group who attended had a significantly lower
mortality in contrast with those who did not attend (p<0.001).
Le Geyte compared those who practiced BSE with those who had
never been taught it. After 6 years of follow-up the respective survival
rates were 73.1% and 66.1% (p=0.07). Kuroishi compared those who
had found their cancer by self-examination with those who had found
theirs by chance. After five year the follow-up rates were significantly
different (p<0.001) but at ten years the difference was no longer
significant, suggesting that the apparent improvement was due to leadtime bias. The results of all of these studies could have been distorted
by lead-time, length-time and self-selection bias.

Recommendations of Others
In 1992 the U.S. Preventive Services Task Force (USPSTF) called
for annual clinical breast examinations after age 40, mammography
every 1 to 2 years beginning at age 50 and early screening of women at
increased risk for breast cancer.<24> These recommendations are
currently under review. The differences between our
recommendations and the USPSTF could be accounted for by the
recent publication of longer follow-up results from several of the trials.

Conclusions and Recommendations
Since all of the trials demonstrated a mortality reduction in the
50-69 age group, the Task Force recommends breast screening for
women of this age (A Recommendation). Because the relative
contributions of mammography and clinical examination have not yet
been fully ascertained, both manuevers are recommended. Also, since
from the limited data available it is not possible to deduce confidently if
biennial screening is as effective as annual screening, the Task Force
advises that annual screening be maintained. Wherever possible,
screening should be done at centers dedicated to this purpose.
In view of the absence of a significant benefit and the possibility
that screening and intervention might be causing harm, the Task Force
recommends that until further evidence is available, women age
40-49 not be screened (D Recommendation).
The evidence is not strong enough to make a clear
recommendation on teaching breast self-examination; there is
insufficient evidence to either include or exclude such teaching in
periodic health examinations for women (C Recommendation).
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Unanswered Questions (Research Agenda)
Isolation of a gene (or
genes) for familial
breast cancer may
soon be
accomplished

In 1990 a gene responsible for a sizeable proportion of familial
breast cancer, possibly 45%, and 80% of familial ovarian cancer,<25>
was localized by genetic linkage on the long arm of chromosome
17.<26> The gene, BRCA1, has not yet been isolated but some
screening, by means of linkage, is being performed on high risk
women.<27-29> Two other genes relating to breast cancer have also
been localized<30> ESR and p53 (associated with the Li-Fraumeni
syndrome). It is estimated that inherited susceptibility occurs in 1 in
200 women in the U.S. and may be responsible for about 10-15% of
premenopausal breast cancer. BRCA1 and p53 appear to be autosomal
dominants and relate most strongly to premenopausal breast cancer.
The penetrance of the BRCA1 gene has been estimated to be at least
50% by age 50 and 80% by age 80, and that for the p53 gene, slightly
higher. At present identification requires blood samples from many
members of a family, including those who have developed the disease,
but in the near future these genes will be isolated and cloned. Then
individuals carrying the genes will be able to be identified by a simple
blood test. This scientific breakthrough is a mixed blessing for those
found to have the gene, but for those who are found to be negative the
knowledge will bring substantial relief. Centres presently carrying out
this screening have set up intensive counselling programs for sessions
prior and subsequent to testing and disclosure.
Unlike the situation with Huntington’s Chorea, “preventive”
strategies (preventive in terms of breast and ovarian cancer) are
presently available. They are bilateral mastectomy and oophorectomy,
or medication with tamoxifen. These are radical measures;
nevertheless, many women who consider themselves at high risk are
prepared to undergo these treatments. No randomized trials of the
efficacy of prophylactic mastectomy or oophorectomy have been
carried out specifically in the women carrying these genes, but there is
some evidence that both of these measures have reduced the risk in
women who have undergone them. A large RCT is being carried out
on tamoxifen at present.<31> Screening for these breast cancer genes
will probably be the first widespread presymptomatic genetic test for
adults in general medical practice.<25>

Evidence
The evidence reviewed was identified from the collection of the
author and using a MEDLINE search in November 1993 using the key
words: breast neoplasms, mass screening, guideline, familial or genetic
markers.
This review was initiated in March 1993 and recommendations
were finalized by the Task Force in January 1994.
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Screening for Breast Cancer
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Clinical examination
and mammography,
women aged 50-69
years

Routine clinical
examination and
mammography
reduces mortality from
breast cancer.
Optimum frequency of
screening has not
been determined.

Randomized controlled
trials<1> (I)

Good evidence for
screening women
aged 50-69 years
annually by clinical
examination and
mammography (A)

Clinical examination
and mammography,
women aged 40-49
years

Routine clinical
examination and
mammography has
not consistently been
shown to reduce
mortality from breast
cancer.

Randomized controlled
trials<1> (I)

Contradictory evidence
regarding benefits and
risks of clinical
examination and
mammography but fair
evidence to exclude
from periodic health
examination of
asymptomatic women
aged 40-49 years (D)

Teaching breast selfexamination (BSE)

Increased survival and
other indicators of
early detection
demonstrated but
studies subject to
bias.

Cohort and casecontrol studies
<3-6,17-23> (II-2)

Inadequate evidence
that the practice of
BSE improves
survival; insufficient
evidence to include or
exclude from the
periodic health
examination (C)
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Screening for Colorectal Cancer
1

Michael J. Solomon, MB, BCH, BAO (Hons), FRACS and Robin
S. McLeod, MD, FRCSC FACS2

In 1989, the Canadian Task Force on the Periodic Health
Examination (CTF)<1> and the U.S. Preventive Services Task
Force<2> reviewed the available evidence and concurred that
there was no evidence to include or exclude Hemoccult fecal
occult blood screening, sigmoidoscopy or colonoscopy in the
asymptomatic population over the age of 40 years. With the
recent publication of new evidence, the CTF has updated but
basically not changed its recommendations. There is evidence
that annual rehydrated Hemoccult fecal occult blood screening
has a small but significant cancer-specific mortality benefit after
more than 10 years of annual screening but not with biennial
screening (every two years). However, the high false positivity
and poor sensitivity of the technique make this a poor method
for detecting colorectal cancer. There is limited evidence for
potential improvement in survival with screening sigmoidoscopy.
The cost and poor compliance of colonoscopic screening make
this an unfeasible strategy. Thus, there is insufficient evidence to
support the inclusion or exclusion of fecal occult blood,
sigmoidoscopic or colonoscopic screening of asymptomatic
individuals over the age of 40 years. There is fair evidence to
support screening with colonoscopy of individuals with Cancer
Family Syndrome.

Burden of Suffering
Colorectal cancer remains a leading cause of mortality in the
western world. In Canada there were an estimated 16,000 new cases
and 6,300 deaths due to colorectal cancer in 1993. Colorectal cancer
is the second most common cancer in Canada, accounting for more
than 14% of cancers in both sexes.<3> Rates in Canada are among the
highest in the world, particularly in men and there appears to be a
slight east-west gradient across the country, with lower rates in the
Pacific and Prairies; rates are substantially lower in the North.<3>
Several groups of individuals have been identified as being at high
risk for colorectal cancer. People with ulcerative colitis or familial
polyposis are at higher risk but they are not members of the
asymptomatic, otherwise healthy target population of the periodic
health examination and they are specifically excluded. Risk factors for
1

Director of Research, University of Sydney, Department of Colorectal Surgery,
Royal Prince Alfred Hospital, Newtown, NSW, Australia
2
Associate Professor of Surgery, University of Toronto, Toronto, Ontario
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colorectal cancer include familial and genetic factors, and possibly low
physical activity, alcohol consumption, high dietary fat and meat intake
and low intake of fibre and vegetables.<3> Age is a risk factor as less
than 2% of cases occur in people under the age of 40. By the age of
50 the risk of colorectal cancer is 18 to 20 times that for a 30-year-old
person, and it continues to double about every 7 years.<1>

Maneuver
The most common protocol followed in colorectal cancer
screening is a multiphase screen using fecal occult blood testing in the
first phase followed by colonoscopy or sigmoidoscopy combined with
barium enema for those patients who are occult blood positive. The
Hemoccult test detects the peroxidase-like activity of hemoglobin.
Several other methods of fecal analysis have been developed although
none have been rigorously assessed in randomized controlled trials for
screening. Hemoquant detects the porphyrin-like moiety of
hemoglobin, while immunochemistry employing a high titre of
monospecific antisera to intact human hemoglobin has also been used.
Recent evidence suggests Hemoquant is only equally or even less
sensitive than Hemoccult for cancer detection.<4> An alternative to
the multiphase screen is a uniphase periodic screen with
sigmoidoscopy or colonoscopy alone.

Effectiveness of Prevention
Multiphase Screening in Asymptomatic
Individuals With Hemoccult
Four large randomized controlled trials and one non-randomized
controlled trial have assessed the value of screening with
Hemoccult.<5-9> There are fairly consistent data from these trials
showing that in asymptomatic individuals over 40 years of age there is
a 1-2 per 1,000 probability that a cancer will be detected if subjects are
offered multiphase screening. Of those who comply, this increases to
2-3 per 1,000. However, the chance of detecting a cancer is
approximately equal to the chance of missing a cancer (interval
cancer). Although cancers detected by screening are more likely to be
at an earlier stage of disease, to date the evidence from 3 trials
demonstrates no improved overall survival.<5,6,9> One trial has
shown a definite, statistically significant improvement in cancer-specific
mortality<5> for annual but not biennial Hemoccult and two trials
have shown a decreased cancer-specific mortality in the screened
group but the differences were not statistically significant.<6,9> The
high false positive rate, especially with rehydrated Hemoccult slides,
would require full colonic evaluation in up to 10% of the screened
population at each screen. The poor sensitivity of annual (49%) and

Hemoccult provides a
small cancer-specific
benefit at a high
potential cost with
50% of cancers
missed
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biennial (38%) screening and high number of false positives limits the
feasibility of Hemoccult screening. The statistically significant cancer
specific mortality benefit in one study and the trend in 2 studies
represents a risk reduction of 28-32%. While this may seem
impressive, in absolute terms this represents a survival benefit of
1-3 per 1,000 patients but requires repeated annual screens for more
than 10 years. During this period, more than a thousand colonoscopic
examinations would have been required as a result of false positives.
The prevalence of colorectal cancer in the screened compared
to control groups with longer follow-up periods should determine
whether the detection and removal of adenomas has had any effect.
There is no evidence from these trials that the detection and removal
of adenomas has decreased the prevalence of colorectal cancer in the
screened populations. Thus, to date there is direct evidence that
screening with Hemoccult has a clinically small but statistically
significant cancer specific mortality benefit for annual screening but not
biennial screening. In view of the insensitivity, high false positivity
(9.8%), limited feasibility and small clinical benefit of Hemoccult
screening the C recommendation has not been altered.

Uniphase Screening of Asymptomatic Individuals
With Sigmoidoscopy

Sigmoidoscopy is
potentially a good
screening test but
requires further
evaluation

The results of one randomized controlled trial are widely
quoted as specifically addressing the question of whether
sigmoidoscopy alone is of value in screening asymptomatic individuals
for cancer.<10> Unfortunately the design of the Kaiser Multiphase
Evaluation Study raises more questions than it answers and has led to
several conflicting reports. Only two descriptive studies with adequate
follow-up (Grade III evidence) have been performed.<11,12> These
have shown encouraging results in favour of sigmoidoscopy but
without an unscreened control group the effects of volunteer, leadtime and length-time bias cannot be measured.
In a case-control study reported by Selby and colleagues,<13>
patients who had fatal colorectal cancers were reviewed
retrospectively and compared to matched controls to determine the
proportion of patients in each group who had had a rigid
sigmoidoscopy in the preceding 10 years. Of the fatal cases 8.8%
compared to 24.2% of controls had sigmoidoscopy performed within
the preceding 10 years (p<0.001). Although this study suggests that
patients with fatal colorectal cancers were less likely to have had rigid
sigmoidoscopy in the preceding 10 years compared with matched
controls, in fact only 12 of 868 (1%) control patients had adenomas
detected and removed at the time of sigmoidoscopy. This suggests that
the observed difference may have been due to intrinsic differences
between the case and control groups since the intervention which
should explain the benefit (i.e. polypectomy) was performed in such a
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small proportion of patients in the control group. Screening
sigmoidoscopy per se without any consequent therapeutic procedure
should not decrease mortality.
A second case-control study published by Newcomb and
coworkers<14> compared each member of a health plan who died of
large bowel cancer (cases) to 3 matched control subjects who were
members of the same health plan. Approximately 70% of the control
subjects had a screening sigmoidoscopy compared with only 11% of
the cases (Odds ratio (OR) 0.21; 95% confidence interval 0.08-0.52).
However, these authors failed to report the number of subjects in
whom a polyp was detected and treated at screening sigmoidoscopy.
As pointed out previously, screening sigmoidoscopy without any
resulting therapeutic intervention should not decrease mortality. It is
impossible, therefore, to evaluate the specific impact sigmoidoscopy
had on cancer mortality in this study. Furthermore, the OR of having a
proximal cancer was 0.36 in subjects who had not had a screening
sigmoidoscopy. Although this difference was not statistically significant
(possibly because of a Type II error), it suggests that the subjects who
had a screening sigmoidoscopy were intrinsically different with a lower
risk for the development of large bowel cancers since the risk of
cancer in the more proximal bowel should be unaltered by screening
sigmoidoscopy.
The evidence to date suggests that 1 or 2 cancers per
1,000 individuals may be detected by sigmoidoscopy and these cancers
may be detected at an earlier stage. However, there is no available
information on the sensitivity, specificity or predictive values of
sigmoidoscopy. The figures from uncontrolled studies<11,12> and
from two case-control studies<13,14> suggest that survival may have
been improved, but evidence from one controlled trial suggests that
the improved mortality rates may have been due to volunteer bias
rather than the screening procedure itself.<10> Flexible sigmoidoscopy
may be preferable to rigid sigmoidoscopy as it examines the more
proximal colon than the rigid instrument and thus detects more
lesions and it is more acceptable than the rigid sigmoidoscope despite
the widespread use of rigid sigmoidoscopy in the studies
discussed. Bowel perforations only occur at a rate of 1.4 per
10,000 sigmoidoscopies in asymptomatic individuals and it is thus a
relatively safe procedure although flexible sigmoidoscopy does require
a more qualified examiner.

Uniphase Screening of Asymptomatic Individuals
With Colonoscopy
Only the results of small case series (Grade III evidence) in
asymptomatic individuals over the age of 50 years with no family
history of colorectal cancer have been reported.<15,16> Because
there were no control groups or follow-up, there is no direct evidence
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for or against the effectiveness of colonoscopic screening of
asymptomatic individuals. Although colonoscopy is accepted as the
best method for detecting both polyps and cancers, poor patient
compliance and acceptability and cost make this an impractical method
of screening the asymptomatic population. In addition, there is a
relatively high complication rate. The reported risk of perforation
following diagnostic colonoscopy ranges from 0.3-0.8%, following
polypectomy 0.5-1.0% and the risk of bleeding following polypectomy
1.4-2.0%.

Screening High-Risk Groups
Patients with a family history of colorectal carcinoma or
previously treated colorectal cancer or adenomas continue to be a
dilemma as regards screening. At present, guidelines are derived from
descriptive studies with survival benefits of screening extrapolated
from the possible higher risk of developing malignancy rather than
from evidence that screening is effective.
In the cancer family syndrome, the risk of an adenocarcinoma
(uterine, stomach, breast, ovarian and colorectal) developing in a first
degree relative approaches 50%<17> and as cancer family syndrome
patients have a higher proportion of right-sided colon cancers,
periodic screening with colonoscopy would thus be wise in this group.
However, when to start and at what intervals to repeat the procedure
has not been determined.
The value of screening individuals with one or two first degree
relatives with colorectal cancer is controversial. Rozen et al screened
471 asymptomatic first degree relatives of patients with colorectal
cancer with Hemoccult tests and sigmoidoscopy and compared the
results to those in a group of 457 asymptomatic volunteers with no
family history of colorectal cancer.<18> There was a threefold
increase in the prevalence of neoplasia (both polyps and cancers) in
the group with a family history of colorectal cancer. However, only
2 invasive cancers were detected in the study group (cancer detection
rate 0.004) compared with 1 in the control group (cancer detection
rate 0.002). The study group had a threefold increase in colonoscopic
examinations despite no significant difference in the rate of positive
Hemoccult tests or sigmoidoscopy. This diagnostic suspicion bias may
explain some of the difference in the detection rate of neoplasia.
Several historical case-control studies in the past have reported
an association between a family history of colorectal cancer and a
2-4 times increased risk of colorectal cancer.<19,20> No attempt to
exclude cancer family syndrome cases or to confirm the accuracy of
the family history in cases and controls by medical or pathology
records was performed in these studies (“family information bias”).
Thus, there is little evidence to confirm or refute an increased
prevalence of neoplasms or increased mortality nor to justify a
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different approach to screening for individuals with only one or two
relatives with colorectal cancer compared with the population with no
family history, despite widespread encouragement to do so. In the
large population of individuals with a first degree relative with
colorectal cancer a better understanding of the genetic predisposition
for colorectal cancer may identify smaller subgroups with a cancer
prevalence that justifies the cost and adverse effects of colonoscopic
screening. On the other hand, the development of a screening test that
is much more sensitive than Hemoccult or more acceptable than
colonoscopy may potentially benefit both these individuals and
asymptomatic individuals with no family history of colorectal cancer.
The recurrence of polyps in those who have had previous
polypectomy is approximately 33%. Because of the perceived increased
risk of cancer in these individuals, periodic colonoscopy has been
recommended for all patients who have had colorectal adenomas or
carcinomas removed previously.<1> More recent evidence suggests
that this should be limited to: previous carcinomas, tubular adenomas
that are >10 mm and tubulo-villous or villous adenomas.<21> Periodic
colonoscopy for patients with other adenomas may be unwarranted.
The recently reported National Polyp Study was a multicentre
randomized controlled study of surveillance colonoscopy after
polypectomy for adenomas.<22> The results suggest there is no
significant difference in the detection of clinically important colorectal
neoplasms when colonoscopy is performed both 1 and 3 years after
polypectomy as compared with a single 3 year follow-up colonoscopy.
Further evaluation is required.

Recommendations of Others
The recommendations of the U.S. Preventive Services Task
Force on screening for colorectal cancer are currently under review.
The American Cancer Society revised it’s recommendations in
1992 and recommends annual screening with Hemoccult combined
with flexible sigmoidoscopy every 3-5 years.<23> The National Cancer
Institute recommends a uniphase periodic screen with sigmoidoscopy
alone as an alternative to the multiphase screen.<24>

Conclusions and Recommendations
Ultimately, a screening test more sensitive than Hemoccult, less
costly and invasive than colonoscopy, and which screens the entire
colorectum is necessary. Certainly the significant burden of illness of
colorectal cancer and the improvement in survival with earlier stage
detection make the development of such a test a high research
priority. Furthermore, efforts directed at identification of different risk
groups and development of different strategies for these groups may
be appropriate. The true cancer family syndrome patients have a

The small benefit
demonstrated by an
insensitive test has
shown that screening
in colorectal cancer
can potentially alter
survival
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higher risk of colorectal cancer and a higher incidence of right sided
colon cancer, thus colonoscopy rather than sigmoidoscopy is
recommended. There is fair evidence to support the use of
colonoscopy (B Recommendation) and fair evidence not to use
multiphasic fecal output screening (D Recommendation) or
sigmoidoscopy (D Recommendation) for this group based on expert
opinion. It is recommended that individuals with a family history of
only 1 or 2 relatives with colorectal cancer be screened no differently
than asymptomatic individuals older than 40 years.
There is direct evidence that screening with Hemoccult has a
clinically small but statistically significant cancer-specific mortality
benefit for annual screening but not biennial screening. In view of the
insensitivity, high false positivity, limited feasibility and small clinical
benefit of Hemoccult screening the C Recommendation has not been
altered – there is insufficient evidence to include or exclude
Hemoccult screening in the periodic health examination of individuals
over age 40 years.
Two case-control studies have demonstrated an association
between improved survival for colorectal cancer and sigmoidoscopy,
however, in one study there was no therapeutic intervention (only 1%
had removal of adenomas) to account for the survival benefit. In the
other, data regarding the frequency of polyps and polypectomy in
those having sigmoidoscopy were not reported. Thus differences in
survival may have been due to inherent differences in the two groups.
Therefore, there is no new evidence to change the recommendation of
screening with sigmoidoscopy or insufficient evidence to support
inclusion or exclusion of sigmoidoscopy in the periodic health
examination (C Recommendation). There is also insufficient evidence
to recommend for or against screening with colonoscopy in the
general population (C Recommendation).

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
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1.

Identification of genetic and environmental risk factors for more
accurate determination of true high-risk groups.

2.

Development of a screening maneuver more sensitive than
Hemoccult and more acceptable than colonoscopy for
examination of the whole colorectum.

3.

A randomized controlled trial of flexible sigmoidoscopy in
asymptomatic individuals older than 40 years.

4.

Acceptability of colonoscopy versus flexible sigmoidoscopy.

Evidence
Articles assessing screening for colorectal neoplasia were
retrieved by a MEDLINE search from 1966 to June 1993 using the
Mesh headings Screening, colorectal neoplasia and limited to English.
This review was initiated in January 1992 and recommendations
finalized by the Task Force in June 1993. The technical report was
published in 1994.<25>
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Screening for Colorectal Cancer
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Multiphase
(Hemoccult)

Asymptomatic
(> 40 yrs):
Small cancer-specific
mortality benefit for
annual but not biennial
screen after 10 yrs of
screening. High false
positivity (9.8%) and
low sensitivity (49%
for annual and 38%
biennial screen) make
this a poor screening
method.

Randomized controlled
trials<5-8> (I)

Insufficient evidence
of benefit to include or
exclude in the periodic
health exam (PHE) of
asymptomatic
individuals over
40 years (C)

Family History
(1 or 2 relatives):
Little evidence to
confirm increased
prevalence of
colorectal cancer or
increased associated
mortality.

Case-control
studies<19,20> (II-2);
case series<18> (III)

Insufficient evidence
to include or exclude
in PHE of
asymptomatic
individuals over 40 yrs
with a family history
(1 or 2 relatives) (C)

Cancer Family
Syndrome: Risk of
adenocarcinoma
approaches 50%;
colonoscopy has
superior test
characteristics.

Case series<17> (III)

Fair evidence to
exclude from PHE of
individuals with
Cancer Family
Syndrome (D)

Asymptomatic
(>40 yrs) or
Family History
(1 or 2 relatives):
Test characteristics of
sigmoidoscopy are
unknown; the
demonstrated survival
benefit may be due to
volunteer bias.

Case-control
studies<13,14> (II-2)

Insufficient evidence
to include
or exclude in PHE of
asymptomatic
individuals over 40 yrs
including those with a
family history (1 or
2 relatives) (C)

Cancer Family
Syndrome: Risk of
adenocarcinoma
approaches 50%;
colonoscopy superior
test for detecting
right-sided cancer.

Expert opinion (III)

Fair evidence to
exclude from PHE of
individuals with
Cancer Family
Syndrome (D)

Sigmoidoscopy
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Screening for Colorectal Cancer (concl’d)
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Colonoscopy

Asymptomatic
(> 40 yrs) or
Family History
(1 or 2 relatives):
Small cancer-specific
mortality benefit but
poor sensitivity. Cost
and compliance are
potential problems.

Case series
<15,16> (III)

Insufficient evidence
to include or exclude
in PHE of
asymptomatic
individuals over 40 yrs
including those with a
Family History (1 or
2 relatives) (C)

Cancer Family
Syndrome: Risk of
adenocarcinoma
approaches 50%;
colonoscopy superior
test for detecting
right-sided cancer.

Expert opinion (III)

Fair evidence to
include in PHE of
individuals with
Cancer Family
Syndrome (B)

*

People with ulcerative colitis and familial polyposis are at higher risk of colorectal cancer.
They are not “asymptomatic, otherwise healthy” individuals and have been excluded.
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Screening for Prostate Cancer
1

Prepared by John W. Feightner, MD, MSc, FCFP

There is poor evidence to include or exclude the digital
rectal exam (DRE) from the periodic health examination for men
over 50 years of age (C Recommendation). While DRE has
limitations in its ability to detect early prostate cancer, there is
insufficient evidence to recommend that physicians who currently
include DRE in their examinations should change that behaviour.
There is insufficient evidence to include prostate specific

antigen (PSA) screening in the periodic health examination of
men over 50 years of age. Exclusion is recommended on the basis
of low positive predictive value and the known risk of adverse
affects associated with therapies of unproven effectiveness
(D Recommendation).

There is also fair evidence to exclude transrectal ultrasound
from the periodic health examination of asymptomatic men over
50 years of age. (D Recommendation)

Burden of Suffering
Prevalence
Prostate cancer and its early detection have received increasing
attention during the early part of the 1990s. It is the second most
frequent cause of death from cancer among men (an estimated
3,800 deaths in 1993), and ranks third in terms of potential years of life
lost from cancer among Canadian men.<1> Excluding congenital
anomalies and perinatal causes of potential years of life lost, prostate
cancer ranks ninth among all causes for males. The lifetime risk of
dying from prostate cancer is 3%. There is a rapid rise in incidence
over the age of 60. While there has been an increase both in the
overall incidence of prostate cancer and in the age-standardized
incidence, there has been little change in the age-standardized
mortality rate in Canada. This supports the hypothesis that the
increased incidence does not reflect a true increase in the actual
disease among Canadian males.

1
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Natural History
One of the major challenges in dealing with the early detection
of prostate cancer is the lack of a clear understanding of its natural
history. Autopsy studies indicate a prevalence of histologic cancer in
the range of 20% of men of average age 50 and 43% of men aged 80.
Hence, the often heard expression “more men die with prostate
cancer than from prostate cancer”. This is an indication that,
particularly in older age groups, prostate cancer is often an incidental
finding and can exist without creating major morbidity and mortality.
Unfortunately, the natural history of this disease has not been defined.
Thus, there is no way of predicting for any individual which cancer,
particularly those found at an earlier stage, will progress to be clinically
significant in terms of potential morbidity and/or mortality. This issue
is critical to the consideration of early detection. Cancers detected at
an earlier stage have a better prognosis, even if untreated, than more
advanced tumours. However, if an early or small cancer is found as a
result of early detection efforts, the physician cannot currently advise
the patient whether he is at significant clinical risk (and thus whether
therapies of unproven effectiveness are worth the risk – see discussion
on Early Detection Plus Therapy).

Among older
individuals, prostate
cancer is often an
incidental finding and
can exist without
major morbidity and
mortality

Maneuver
Virtually all of the studies used to evaluate the test
characteristics of the early detection maneuvers for prostate cancer
have inherent methodologic study design problems.<2-4> Most
significant is the reality that patients with a negative test do not
undergo gold standard assessment. This is clearly not feasible when the
gold standard represents prostatectomy or extensive biopsy. In the
studies that have been published, however, there is no attempt to
systematically monitor individuals with negative tests over time to
ensure that prostate cancer does not develop subsequently. Many of
the studies suffer from “filtration bias” wherein the subjects are not
representative of the general population but reflect only those
individuals arriving at urologists’ offices or individuals with genitourinary symptoms. More recent studies have attempted to identify the
positive predictive value of screening in groups that would more
closely approximate the general population.
With only a few exceptions, studies suffer from a selection bias
in that some of the detection tests are only conducted on patients
where there has already been a “positive” finding such as a positive
digital rectal examination. This does not provide a true estimate of
sensitivity and specificity.
Hence, the approximations of sensitivity and specificity are only
rough estimates. While many have confidence in these estimates, slight
changes in sensitivity and specificity can have a major impact on the
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overall accuracy of any test. This, combined with the low prevalence of
clinically detectable prostate cancer leads to the concern regarding a
low positive predictive value and a high rate of unnecessary biopsies.
Three strategies have been considered and used in early
detection of prostate cancer.

Digital Rectal Exam
This is the oldest detection strategy and represents the simplest
technology for early detection.<5-11> While easy to perform, it has
serious limitations as an early detection maneuver because only the
posterior and lateral aspects of the prostate can be palpated – leaving
40-50% of cancers beyond reach. The examination does appear to be
skill-related and there is some evidence that the accuracy of urologists
surpasses that of generalist physicians. In asymptomatic males, the
estimates of sensitivity and specificity vary. Representative estimates of
sensitivity and specificity range between 33-58% and 96-99%,
respectively.<5,12> In one study, the sensitivity increased to 67% with
repeat examinations (average 1.9 per patient) with a slightly decreased
specificity of 97%.<6> A representative estimate of the positive
predictive value for DRE is 28%.<12>

Transrectal Ultrasound (TRUS)
While this technique was initially promoted as a potential early
detection strategy most would currently view it as a diagnostic test
only. Its test characteristics have improved as the technology has
improved.<13-19> The diagnostic accuracy of the image depends on
the skill of the interpreter and, although it is a safe procedure, it is
expensive both in terms of cost and time compared to other
maneuvers. Studies have generally indicated a high sensitivity of 97%
but a lower specificity at 82%.<13> While the technique can detect
lesions as small as 5 mm, it has a high false positive rate which is
reflected in the lower specificity.

Prostate Specific Antigen (PSA)

Between 67% and
92% of patients
identified as having a
positive PSA will
undergo unnecessary
biopsy
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The prostate specific antigen represents a major development in
terms of biochemical markers for the early detection of prostate
cancer. Compared to DRE, the principal advantage of PSA is its ability
to detect prostate cancer at an earlier stage. However, like all early
detection tests, its test characteristics and ability to contribute to the
net benefit of patients requires careful evaluation. As with the other
tests for early detection, sensitivity and specificity can only be
approximated. Because sensitivity and specificity can not be accurately
estimated, most of the evaluation of PSA as a screening test has
focused on its positive predictive value. A “positive” PSA level is
established somewhat arbitrarily. The most common threshold is

4 µg/L although, some authors have suggested a cut point as low as
3 µg/L and others as high as 10. Most, although not all patients with an
elevated PSA will move to ultrasound guided biopsy to establish
whether pathological evidence of cancer can be established. Several
studies have reported positive predictive values for PSA. Of concern, is
that these numbers range from a low of 8% to a high of
33%.<12,20-25> This means that at best, 67% of patients identified as
having a positive PSA will undergo unnecessary biopsy, and evidence
indicates that this could be as high as 92%.
Because PSA is produced by the epithelial cells of the prostate
rather than cancer-specific cells, its elevation can reflect benign
hypertrophy of prostate tissue instead of or as well as prostate cancer.
Coupled with the inherent difficulties of sampling prostate tissue using
existing biopsy techniques, this creates a significant problem. In
response to these concerns, investigators have begun to explore
alternate approaches to using PSA. These include the use of serial
PSA’s looking for rapid rise, the use of PSA levels in relation to the size
of the prostate on ultrasound, and the use of age-standardized levels
for PSA. While these efforts may hold promise, they have been
insufficiently evaluated and, hence, should not be considered for
widespread use at this point in time.
To some degree the accuracy of early detection efforts begs the
question of whether early detection makes a difference in terms of net
benefit to the patient. For an individual patient, does early detection of
prostate cancer do more good than harm?

Effectiveness of Screening and Treatment
“Is cure possible in those for whom it is necessary, and is cure
necessary for those in whom it is possible?”
– Willet Whitmore

Early Detection Plus Therapy
As with all early detection efforts, the most rigorous evaluation
comes in the form of a randomized controlled trial. Difficult and
challenging as this may be, it is the only design which will effectively
control for important biases. This situation is particularly true with a
cancer whose natural history is unknown. Hence, the strongest
evidence would emerge from randomized controlled trials evaluating
early detection efforts that were linked to therapy. Evidence of this
quality does not exist regarding the effectiveness of the early detection
of prostate cancer. One case-control study (level II-2 evidence) has
raised doubts about the effectiveness of early detection with the digital
rectal exam.<7> In effect, there was no difference in the frequency of
screening DRE’s in 139 men with metastatic prostate cancer from the
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Kaiser Permanente Medical Care Program compared to matched men
from the program with no diagnosis of metastatic prostate cancer.
In the absence of acceptable evidence for early detection efforts,
one turns to a search for sound evidence of the effectiveness of
therapy for the condition once it is identified. Unfortunately, there is
no adequate evidence from comparative studies to evaluate the main
therapeutic options for prostate cancer, particularly for early stage
lesions.
A randomized controlled trial to evaluate screening is underway
and a randomized trial to evaluate therapy is in the planning stages in
the U.S.. European trials evaluating various aspects of therapy are also
underway but no results are as yet available.

Effectiveness of Therapy
There are essentially three approaches to dealing with prostate
cancer that is detected at an early stage – no therapy but careful
monitoring (sometimes referred to as “watchful waiting”), radiation
therapy, and radical prostatectomy. The only data available for all three
approaches come from descriptive studies which cannot rule out
important biases and which often are not generalizable to the broader
health care system and the population it serves.
In a Scandinavian study, Johansson and colleagues studied a
population-based cohort of 223 patients with early stage prostate
cancer for a mean of 123 months.<26> These individuals were
selected on the basis of early stage cancer from 654 new cases of
prostate cancer identified over a seven year period. The final entry of
patients included some with somewhat more advanced cancers. The
population was somewhat older with a mean age of 72 years. During
the mean observation period of almost 10 years, only 19 patients
(8.5%) died from their prostate cancer. The overall progression-free
survival rate was 53.1%.
In a structured literature review focusing on articles addressing
the treatment of localized prostate cancer, Wasson and coauthors
concluded that they were unable to determine treatment effectiveness
for localized prostate cancer as a result of the low methodologic
quality of the studies.<27> They further concluded that “until better
scientific evidence is available, patients and their physicians cannot
make informed choices based on knowledge of the benefits of radical
prostatectomy, radiation, or watchful waiting”.
In the absence of evidence from properly conducted
comparative studies, other approaches to weighing the available data
have been attempted. Fleming and co-workers used a decision analysis
strategy to evaluate alternate treatment strategies for clinically
localized prostate cancer.<28> Specifically, they addressed radical
prostatectomy, external beam radiation therapy and watchful waiting
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(with delayed hormonal therapy if and when metastatic disease
developed). Their results indicated no clear net benefit for any therapy.
In a selected group ages 60-65, with higher grade tumours, there was
an indication that radical prostatectomy or radiation therapy might
provide a small benefit. If the higher estimates of treatment efficacy
were used there was a quality-adjusted survival improvement of less
than one year. If the lower estimates of treatment efficacy were used,
watchful waiting was always equal to or better than radical
prostatectomy or radiation therapy. As with all decision analysis, the
conclusions are affected by the data on which the analysis is based.
Some have criticized the choice of metastatic rates and the discounting
used for complications. This debate will no doubt continue until more
rigorous evidence is available.
Finally, a pooled analysis of data from six non-randomized
studies evaluating observation plus delayed hormone therapy for
clinically localized cancer, demonstrated a 10-year disease-specific
survival of 87% for men with grade one or grade two tumours.<29>

High-Risk Individuals
Men with a strong family history for prostate cancer and AfricanNorth American men carry a higher risk than the general population.
However, it is not clear that an identified cancer in such individuals will
behave differently biologically than cancers in normal-risk men. Hence,
there is no evidence to suggest that early detection efforts will provide
more benefit to such individuals than to normal-risk individuals.

Cost and Adverse Effects
While difficult to evaluate, the overall cost and adverse effects
associated with a program for the early detection of prostate cancer
can be substantial and can be clinically significant. Although the dollar
costs of a single DRE or PSA is relatively small, subsequent biopsy
costs, especially for false positive screening tests, and the cost
associated with subsequent unproven therapy represent a significant
cascade of costly actions.
Formal attempts at evaluating even this limited perspective of
costs are few.

The cost of a prostate
cancer screening
program can be
substantial and its
associated adverse
effects clinically
significant

Even more challenging is the documentation of adverse effects.
Case series data from the few major centres are not generalizable, and
informal patient self-reports can create underestimates. Alternately,
data from older populations may over-estimate adverse effect rates in
younger men.
The only structured review of the available literature from
1982 to 1991 suggests the following adverse effect rates for radical
prostatectomy: a surgical mortality rate of just over 1%; complete
incontinence in 7% and any incontinence in 27%; impotence in 32%
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with the more recent “nerve sparing” radical prostatectomy (but as
high as 85% with other techniques); stricture rates of 12% and bowel
injury requiring colostomy or long-term treatment of 1%.<27>
Rates for external beam radiation are lower for procedurerelated mortality (0.2%), any incontinence (6.1%), complete
incontinence (1.2%), and stricture (4.5%). They are higher for bowel
injury (2%). The impotence rates are reported as 42%.
Risks associated with biopsy include prostatitis, epididymitis, and
hematuria. It may be that the rate of 4.4% for these events reported in
1984 have improved with newer techniques.

Recommendation of Others
The U.S. Preventive Services Task Force concluded that there
was insufficient evidence to recommend for or against the use of DRE
in the periodic health exam;<4> PSA and TRUS were not
recommended for routine screening. The National Cancer Institute in
the United States concluded “there is insufficient evidence to
recommend transrectal ultrasound and serum tumour markers for
routine screening in asymptomatic men”.
A review by the British Columbia Office of Technology
Assessment recommends against the use of PSA as a routine screening
test.<3> The Canadian Cancer Society does not recommend routine
use of PSA.
The Canadian Urological Association and the American
Urological Association recommend annual screening for men between
ages 50 and 70 with both DRE and PSA. The Canadian Urological
Association in its policy statement did not describe the basis on the
which the evidence was reviewed nor the strength or weakness of the
associated evidence. The American Cancer Society recommends
annual PSA for men beginning at age 50.

Conclusions and Recommendations
There are two main philosophical views concerning early
detection of cancer. One view holds that the major goal is to search
aggressively for asymptomatic cancer and having found it, remove it.
While the effectiveness of therapy may not be established, and its
associated adverse affects may be recognized, the main mission is to
detect cancer early. This view emphasizes the importance of
developing tests which can detect cancer early, even if such tests may
label many individuals falsely and subject them to subsequent
unnecessary, invasive investigations.
The alternate view considers early detection and treatment as a
single package and asks whether there is evidence that such combined
efforts do more good than harm. This is the question of greatest
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importance, both from the individual patient’s perspective as well as
that of the population. Hence, while evaluating the performance of
early detection tests is part of the picture, one must also evaluate the
effectiveness of therapy and whether the use of available early
detection tests ultimately provides overall net benefit to the patient.
This is the view taken by the Canadian Task Force on the Periodic
Health Examination.
Based on the absence of evidence for effectiveness of therapy
and the substantial risk of adverse effects associated with such therapy;
and the poor predictive value of screening tests, there is at present
insufficient evidence to support wide-spread initiatives for the early
detection of prostate cancer.
The Task Force does not recommend the routine use of PSA as
part of a periodic health examination. While PSA can detect earlier
cancer, it is associated with a substantial false positive rate. This,
combined with poor evidence to support the effectiveness of
subsequent therapy and clear evidence of substantial risk associated
with such therapy, means that the widespread implementation of PSA
would expose more men to uncertain benefit, but to definite risks. For
these reasons the Task Force recommends that PSA be excluded from
the periodic health examination (D Recommendation).
The Task Force debated recommending the exclusion of DRE
from the periodic health examination because of its limited
performance as an early detection test. However, DRE has been
routine practice for many physicians for the early detection of prostate
abnormalities and the available evidence was not considered sufficiently
powerful to advise physicians who currently include DRE as part of a
periodic health examination in men aged 50 to 70 to discontinue the
practice. At the same time, the evidence is insufficient to advocate the
inclusion of DRE for those physicians who do not currently include it
as part of the periodic health examination for men aged 50 to 70.
Hence, the decision to retain a C Recommendation for DRE – there is
insufficient evidence to include DRE or exclude it from the periodic
health exam.
Based on the available evidence for TRUS, the Task Force
recommends against the routine use of this procedure as part of a
periodic health examination (D Recommendation).
These recommendations are made on the basis of the evaluation
of the best available evidence using the Canadian Task Force guidelines,
and the ethical imperative that early detection efforts must be proven
to result in more good than harm before being incorporated into the
periodic health examination.
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Patient Consent
The ethical imperative for prevention and early detection efforts
is to ensure that such efforts, initiated and promoted by the physician,
are proven to do more good than harm. If, in the absence of such
proof, a physician decides to offer PSA to a patient, it has been argued
that the patient should be fully informed of the balance of benefits and
risks, and should provide informed consent for such testing. With
prostate cancer screening, this should occur before ordering PSA
levels, since the nature of the cascade of events which follows a
positive test would make discussions occurring later in the sequence
more difficult and ill-timed.

Unanswered Questions (Research Agenda)
The most important need is for randomized trials of early
detection and randomized trials to evaluate the effectiveness of
therapy. Such trials are underway in Europe and North America or are
in the planning stages. While it will take some time before the results
are available, this does not argue against the vital need for such data.
Because the natural history of prostate cancer is poorly
understood, research into predicting which early cancers will become
clinically significant and result in important morbidity and mortality
remains a high priority.
In the absence of effectiveness of therapy and until such time as
a proper trial of early detection is conducted, the importance of
continued major initiatives of research into PSA may be questioned.
Any efforts which do occur should focus on careful and proper
evaluation of the test characteristics whether it be for serial PSA’s,
PSA density, or PSA age-related norms.

Evidence
The literature for this review was identified through the
MEDLINE data base and from the identification of additional studies
from the citations of articles from the original search.
This review was initiated in 1993 and the recommendations
finalized by the Task Force in June 1994.
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Screening for Prostate Cancer
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Digital Rectal
Examination (DRE)

Routine screening
results in increased
detection of early
cancers but the
maneuver can only
detect small cancers in
the posterior and
lateral aspects of the
prostate.

Cohort analytic
(descriptive) studies
(II-3); Case control
study<5-10> (II-2)

The effectiveness of
therapy is unproven
but carries significant
risks of important
adverse effects.

Overview and decision
analysis of cohort
analytic (descriptive)
studies<27-29> (II-3)

Poor evidence to
include or exclude
DRE from the periodic
health examination
(PHE) for men over
50 years of age (C);
while DRE has
limitations in its ability
to detect early prostate
cancer, there is
insufficient evidence to
recommend that
physicians who
currently include DRE
in their examinations
should change that
behaviour*

While PSA can identify
prostate cancer at an
earlier stage, the falsepositive rates range
from 67% to 93%.

Cohort analytic
(descriptive)
studies<19-25> (II-3)

The effectiveness of
therapy is unproven
but carries significant
risks of important
adverse effects.

Overview and decision
analysis of cohort
analytic (descriptive)
studies<27-29> (II-3)

Imaging techniques do
not specifically detect
malignant disease in
the prostate; their
routine use for
screening would pose
problems of feasibility
and cost.

Cohort analytic
(descriptive)
studies<12-18> (II-3)

Prostate
specific antigen
(PSA)

Transrectal Ultrasound
(TRUS)

*

Exclusion is
recommended on the
basis of low positive
predictive value and
the known risk of
adverse affects
associated with
therapies of unproven
effectiveness. Fair
evidence to exclude
routine screening with
PSA from the periodic
health examination of
asymptomatic men
over 50 years of
age (D)
Fair evidence to
exclude from the
periodic health
examination of
asymptomatic men
over 50 years of
age (D)

DRE can also be done for other reasons (other than to detect prostate cancer).
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Screening for Bladder Cancer
1

Prepared by Sarvesh Logsetty, MD

In 1979 the Canadian Task Force on the Periodic Health
Examination addressed the question of screening for bladder
cancer in the periodic health examination. The screening tool
considered was urine cytology, and it was recommended that the
general population not be screened (D Recommendation). The
screening of high-risk groups, however, was recommended
(B Recommendation) pending further information.<1> The
current Task Force recommendations for urine screening for
microscopic hematuria and urine cytology are a D
Recommendation for the general population and a C
Recommendation for the population at increased risk. The
rationale for these recommendations is as follows:
1.

The screening tests, while reasonably sensitive (hematuria)
and specific (cytology), have a very low positive predictive
value or are prohibitively expensive.

2.

The reason for the low positive predictive value is the rare
incidence of the disease.

3.

There is no evidence that screening identifies affected
persons at an earlier stage or at a stage more amenable to
treatment.

Burden of Suffering
In 1993 the estimated incidence of bladder cancer in Canada was
4,900 cases (3,700 men and 1,200 women, a 3:1 ratio).<2> The overall
age-standardized annual incidence rate in 1988, was 21.8 per
100,000 population/yr in males, 7.0 in females (see Table 1).<3> More
than 95% of new cases were found in individuals over 45 years of age,
especially in the 65 to 74 year age group in both sexes. Incidence rates
increased with age, reaching a maximum of 313 cases per
100,000 population in males and 81 in females in those over 85 years
old.
Deaths related to bladder cancer in Canada in 1993 numbered
approximately 1,310.<2> The 1988 age-specific mortality rates are as
high as 198 deaths per 100,000 per year in older males and 63 per
100,000 in older females.<3>

1
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Risk factors
North Americans develop predominantly transitional cell
carcinoma (90%). Since 1895, when Rehn noticed an increased
incidence of bladder cancer among German dye workers, a number of
chemicals in the dye industry, used in developing Azo dyes, have been
identified as raising the risk of bladder cancer. These compounds have
been prohibited in most western countries for many years, but
because of the long latent period between exposure and development
of bladder cancer, people previously exposed should still be
considered at risk, even decades later. Bladder cancer can develop at
any time but occurs most often 20 years after exposure. Grade
II-1 evidence suggests that there is a dose-dependent response,
although any exposure can increase risk.<4>
Other risks consistently identified include exposure to
aromatic amines (added to cutting oils and petroleum products),
4 aminobiphenyl and employment in the leather, tire and rubber
industries; odds ratios range from 2.7 to 8.3.<4>
A factor often shown to be associated with an increased
incidence of bladder cancer is smoking. The rate of bladder cancer has
been demonstrated to rise with increased exposure to cigarette
smoking and decrease with its removal.<5> Case-control and
prospective cohort studies report odds ratios and relative risks of
1.5 to 7.0.<4,5> Given the number of people who smoke relative to
those working in risky occupations, and current levels of industrial
control of causative chemicals, smoking is now the leading cause of
bladder cancer in Canada.

Older males, who
smoke, and/or have
been exposed to
aromatic amines are
at greatest risk of
developing bladder
cancer

Natural History
Understanding the natural history of bladder cancer is
complicated by the use of two different staging systems. Comparison
of data from various studies must take into account the different
2
definitions of early disease (i.e., stage To, Ta, Cis, T1 ) and the grades of
histopathology or the stage of disease. Authors also tend to present
their data in terms of recurrence rates without giving information on
length of follow-up.
Most studies show that the higher the grade or stage, the more
frequent the recurrence. From 46% to 51% of stage Ta Grade I/II single
tumours will recur, 71% within the first 3 months. Cis, a higher grade
2

American Joint Committee, Tumor staging system
Cis, Ta Papillary Ca, restricted to Mucosa
T1
Lesion restricted to Lamina Propria
T2
Lesion restricted to Superficial Muscle
T3a Lesion restricted to Deep Muscle
T3b Lesion restricted to Perivesical fat
T4
Invading Neighboring organs

827

of tumour (Grade III), is associated with a higher recurrence rate
(70%). Multiple tumours (up to 91%) and >10 g will also recur more
frequently (80%).<6>
The propensity of the neoplasm to progress to a more advanced
stage of disease is also related to the presenting stage and grade of the
tumour. In a 1983 study<7> using figures provided by the National
Bladder Cancer Group, 207 patients were followed with cystoscopy at
regular intervals, and any recurrence was reviewed for grade and stage.
Progression ranged from 2% for a TaGI lesion to 48% for a T1GIII
lesion, with median follow-up of 39 months. From this and other
reports, we know that Cis is associated with higher rates of
progression and recurrence.

Maneuver
Superficial bladder cancer is asymptomatic in most patients,
presenting as microscopic hematuria on routine urinalysis. Since the
hematuria is usually intermittent, a single examination is not sufficient.
Traditionally, the number of red blood cells per high-power field of a
microscope has been the standard, reaching significance when there
are more than 3 to 5 red cells per field. The advent of dipstick
urinalysis has made it possible to test urine in the office quickly with
relatively accurate results. Compared with microscopic hematuria
testing, testing with a single dipstick is almost as sensitive (91%) as the
microscope in identifying hematuria, and slightly less specific (99%).
Theoretically the dipstick should be capable of detecting hemolyzed
blood and thus be more sensitive generally than the microscope. The
advantage of the dipstick is that it is faster and cheaper. Patients can be
taught how to use the strips, sent home with a week’s supply, and
tested for intermittent hematuria.

In men older than
50 years with
hematuria, only 14%
to 24% of
abnormalities will be
due to bladder cancer

The reports of urine dipstick as a screening test are cohort
studies.<8-11> Dipstick testing is sensitive and specific for hematuria,
but hematuria is not specific to bladder cancer. Hematuria can be due
to physiologic causes, such as strenuous exercise, recent sexual
intercourse, first morning voiding, or to urinary tract infection. In men
older than 50 years with hematuria, only 14% to 24% of abnormalities
will be due to bladder cancer.<8-12> This proportion will be much
lower in the younger population and in women.
The gold standard for diagnosis of bladder cancer is cystoscopy.
This is routinely combined with intravenous pyelography or ultrasound
to exclude more proximal pathology. Although these investigations are
relatively innocuous, they do involve either significant discomfort or
exposure to X-ray radiation, neither of which is warranted for a
healthy person and render them inappropriate as screening tests.
Consider the following calculations regarding the utility of mass
screening (dipstick for hematuria). A sensitivity of 100% and a
specificity of 92%<10> will be assumed for multiple dipstick testing at
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home. Men aged 55 to 64 who were machine trade workers
(OR = 6)<4> and have smoked heavily (OR = 7)<5> will be assessed,
representative of a very high-risk group. The published odds ratios will
be treated as if they are relative risks and considered independent and
multiplicative. The age-specific rate in men 55 to 64 years old is about
70 per 100,000 population/yr. Thus the pretest probability in the highrisk patient is 2,940 new cases (70x6x7) per 100,000 population (3%)
annually. Using these values there will be 7,765 (8%) false positives per
100,000 tested individuals who require further investigation. This is a
positive predictive value of 27%. This scenario represents the best
positive predictive value if bladder cancer is considered alone; the
value may increase if the other causes of hematuria are taken into
consideration. Therefore, even in groups at highest risk (highest
possible prevalence) screening for bladder cancer using hematuria is
too nonspecific to be performed on a routine basis. For each patient
with bladder cancer, three healthy persons would be subjected to
invasive tests.
Previously, the Canadian Task Force on the Periodic Health
Examination reviewed the utility of urine cytology as a screening tool
for bladder cancer.<1> It recommended that the general population
not be screened (D Recommendation). The screening of high-risk
groups was (B Recommendation) pending further information. This
decision was based on type III evidence. Since then, we have available
type II-1 evidence that characterizes the sensitivity and specificity of
urine cytology in detecting bladder cancer.<13> Urine cytology may
have a specificity greater than that of microscopic hematuria screening,
ranging from 48% to 100%, but its sensitivity (40% to 93%) is less.
Because this disease is rare, the positive predictive value is sensitive to
increases in specificity: the table below demonstrates the variations in
positive predictive value if the sensitivity is kept at 93% and the
specificity changed from 100% to 97%.
Specificity...........................................................100%

99%

98%

97%

Positive Predictive Value ............................100%

74%

58%

48%

Again, because of the rare nature of the disease, there are few
false negatives. Another important factor is the cost of the screening
tool. Microscopic hematuria can be tested for with a dipstick in the
doctor’s office and costs only pennies. By contrast, urine cytology
requires proper storage of the urine sample, a laboratory equipped to
perform cytology, and a pathologist trained to review the specimens.
The cost to Ontario Health Insurance Plan (October 1992 guide) for
the hematuria testing is $3.90 per test, while urine cytology costs a
total of $18.82 per test, including professional fee and pathologist’s
fee – almost 5 times as much. Cystoscopy would cost $120.50 per
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patient (surgeon’s fees: $65.30; anesthetist’s fees: $55.20) not including
the expense of maintaining equipment and nursing support.

Effectiveness of Treatment
Intravesical
immuno/chemotherapy
reduces recurrence
rates and BCG may
also improve
long-term survival

Initial therapy for superficial bladder cancer is cystoscopy and
transurethral resection of the tumour. If Cis or multiple tumours are
found, or the tumour is only partially resectable, the patient is given a
course of intravesical therapy. Random biopsies of the bladder mucosa
are taken beforehand. If Cis is found, the intravesical therapy is
considered therapeutic; if not, it is considered prophylactic. Intravesical
therapy can consist of either a chemotherapeutic agent (thiotepa,
doxorubicin) or an immunologic agent (bacillus Calmette-Guerin
(BCG)).<14-19> Several randomized trials have suggested that the use
of chemotherapeutic agents intravesically after transurethral resection
will delay and even reduce bladder cancer recurrence. However, many
of these studies lacked controls, compared different doses of
medication, or had problems with confounding factors (i.e., excluding
patients with Cis).
There is grade I evidence both for and against the efficacy of
thiotepa in reducing the recurrence rate and increasing the time to
recurrence for superficial bladder cancer. The patient samples involved
in the trials were similar demographically to those most likely to be
identified by screening for hematuria, the over-50 white male. The
associated risk factors were not presented in the studies. The grades
of histopathology and tumour stage were all restricted to superficial
bladder cancer, and the type of cancer was transitional cell carcinoma.
The initial grade and stage of the tumour were similar among the
studies, except in the few that dealt specifically with Cis.<15>
Comparisons of doxorubicin with both thiotepa and BCG in
randomized trials have shown no significant improvement in
outcome.<14,16> In fact, the outcome was worse because of the
increased adverse effects of doxorubicin treatment. Almost four times
as many patients suffered adverse affects from doxorubicin as from
thiotepa.
In 1976, Morales et al introduced the concept of intravesical
BCG as immunologic prophylaxis.<20> Since then a number of
studies<14,16-18> have been published providing good evidence
(grade 1) that BCG is efficacious in the treatment and prophylaxis of
superficial bladder cancer.
In a randomized study comparing BCG and doxorubicin, Lamm
and colleagues<14> showed that BCG reduced recurrence rates but
did not improve survival. Initially, the immunotherapy consisted of
bladder irrigation and subcutaneous injections, but this was
subsequently refined to drop the subcutaneous injections. Thus there
seems to be evidence that BCG can reduce recurrences, but no
evidence that survival is affected by treatment. No information is given
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about the quality of life or the presence or absence of symptoms, and
there is not enough information available to determine whether the
treatment offers a longer symptom-free period. Herr and
coauthors<17> describe results of a randomized controlled trial in
which there was improved survival with BCG over the five year
follow-up, but this has not been corroborated by any other trials.

Recommendations of Others
The recommendations of the U.S. Preventive Services Task
Force are currently under review.

Conclusions and Recommendations
In summary, the incidence of bladder cancer increases with age,
is higher in men than in women, and is strongly associated with
cigarette smoking and specific chemical exposures. Removal of the
chemicals or cessation of smoking have both been shown to reduce
the risk of cancer. Most people with superficial bladder cancer are
asymptomatic, and present with microhematuria. The current test for
hematuria is the dipstick, which is very sensitive if used appropriately
for intermittent hematuria. Hematuria is, however, a nonspecific sign,
and many other diseases and even normal physiological states can
produce a positive test. Routine screening is therefore not
recommended for asymptomatic persons (D Recommendation). A
high index of suspicion should be maintained in anyone with a history
of smoking or exposure to any other risk factor, and at the first
symptom or sign they should be investigated.
Bladder cancer is treated by local excision and intravesical
therapy, either chemotherapy or immunotherapy. Chemotherapy has
been shown to decrease recurrence rates and may increase long-term
survival. While BCG decreases recurrence rates, there is insufficient
evidence to determine its long-term effects or to assess the patient’s
quality of life after chemotherapy. As a result, there is insufficient
evidence for or against screening of asymptomatic high-risk individuals
(C Recommendation).

Unanswered Questions (Research Agenda)
Research is needed to study the usefulness of screening more
rigorously and to investigate alternative forms of treatment. First,
there is need for a prospective, community-based study, including
subjects of all ages, to assess the usefulness of hematuria screening.
One group should test urine for hematuria over a week at regular
intervals, another should receive no testing beyond that performed
routinely by their family physician. Once hematuria has been found, the
cause should be identified and treated if possible. Patients should be
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followed to note any subsequent problems. Outcome assessment
should include use of health resources, days of work missed, number
of invasive tests “disease-free” patients undergo, and pathology found.
Patients need to be followed for a long period to ensure that they do
not develop any pathology heralded by the hematuria but missed on
initial diagnostic tests.
More research is needed into alternate chemotherapeutic
agents. Those currently used do not appear to improve long-term
survival. The role of BCG instillation has to be examined in more
detail. Are the early benefits from this treatment maintained over the
long term? Does chemotherapy or immunotherapy improve the quality
of life after treatment? Evidence is needed to support or refute the
supposition that BCG will improve overall survival.

Evidence
This is a review of the incidence, associated risk factors,
screening, and treatment of superficial bladder cancer. The background
information, obtained from textbooks of urology, helped form an
outline of pertinent issues. Information on incidence was obtained
from the most recent Statistics Canada publications. A MEDLINE
search was used to retrieve articles in the medical literature from
1976 to February 1993, and a review of the bibliographies identified
additional articles, that appeared relevant. Information on incidence
was obtained from population studies, on risk factors mainly from
case-control studies, and on screening from cohort studies.
This review was initiated in January 1993, and the
recommendations were finalized by the Task Force in June 1993.
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Table 1:

Incidence and Mortality Rates of Bladder Cancer in
Canada

1988 Statistics Canada Data<3>
Number of new cases

Male
3,406

Female
1,206

Crude incidence rate

26.7

9.2

Age-standardized rate

21.8

7.0

Number of deaths

844

362

Crude death rate

6.6

2.8

Age-standardized death rate

5.3

1.9
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Screening for Bladder Cancer
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Urine dipstick or
microscopy for
hematuria

Urine dipstick testing
for hematuria is very
sensitive (>98%) with
poor specificity
(approximately 90%).

Cohort studies<8-10>
(II-2)

Cytology has low
sensitivity (< 90%)
and specificity (~90%)
and is expensive.

Cohort and casecontrol studies<13>
(II-2)

Fair evidence to
exclude from Periodic
Health Examination
(PHE) for general
population (D); poor
evidence to include or
exclude from the PHE
for persons at high
risk* (C)

Screening yield is low
and there are no
studies on
effectiveness of early
treatment (cases
identified by
screening).
Intravesical thiotepa
and Bacillus CalmetteGuerin (BCG) reduced
recurrence rates but
no therapeutic agent
(intravesical
doxorubicin, thiotepa
or BCG) has improved
long-term survival.
Doxorubicin increased
side effects.

*
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Randomized controlled
trials<14-16> (I)

High-risk groups are Males > 60 years of age who smoke or have smoked, and were employed
in a trade that may have exposed them to aromatic amines.
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Prevention of Oral Cancer
Prepared by Carl Rosati, MD, FRCSC

1

In 1979 the Canadian Task Force on the Periodic Health
Examination identified cancers of the oral cavity as a potentially
preventable cause of major morbidity and mortality. At the time,
early detection was considered possible but the quality of
evidence supporting the effectiveness of preventive strategies
and the effectiveness of treatments for oral cancers was limited
(C Recommendation). Review of the evidence from 1980 to
1993 has not changed this recommendation. However, smoking
cessation counselling is highlighted as a means of preventing oral
cancer and the recommendation to provide smoking cessation
counselling is consistent with that made in Chapter 43 which
deals more generally with the prevention of tobacco-caused
disease.

Burden of Suffering
Oral cancers account
for significant
mortality but their
prevalence is
relatively low

The estimated incidence of oral cancers in Canada in 1993 was
3,120 and they accounted for 1,100 deaths, approximately 1.9% of all
cancer deaths. The peak age for developing oral cancers is in the fifth
to seventh decades with a male to female ratio of about 2.5:1. The
lifetime probability of developing and dying from oral cancers in men is
1.71% and 0.61% and for women is 0.71% and 0.27%, respectively. The
potential years of life lost (PYLL) for oral cancer was 16,000 years in
Canada in 1989. Oral cancers account for significant mortality but
their prevalence is relatively low. This may affect the feasibility of large
scale screening with the adverse implications of the false positive and
false negative diagnoses generated by such a screening program.
Over 50% of oral cancers, when diagnosed, are beyond the
American Joint Committee for Cancer Staging and End Results’ TNM
Stage I. Consequently, there is major morbidity attributable both to
the disease and to the various forms of treatment and all health status
domains are affected. There is psychosocial disability in terms of
appearance, self-esteem and withdrawal from familial and other social
interactions. There are physical and functional disabilities in terms of
personal hygiene, swallowing and maintenance of nutritional status,
speaking and therapy-specific morbidities related to radical neck
dissection and irradiation, thyroid and parathyroid dysfunction, mouth
dryness from lack of normal secretion, osteonecrosis of facial bones
and the adverse effects of chemotherapy.
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Cancer rates for both the salivary gland and nasopharynx are
10-25 times higher among the Inuit than among the general Canadian
population; these cancers are associated with Epstein-Barr virus
infection as well as genetic, environmental and immunologic factors.
Alcohol and tobacco are major risk factors for tumours of the mouth,
tongue and pharynx with a diet high in fresh fruits and vegetables
acting as a protective factor. Smokeless tobacco use, including snuff
and chewing tobacco is important (long-term users 50 times more
likely to develop cancer of the cheek and gum than non-users)
although vitamin deficiencies and occupational exposures are also
implicated. Smokeless tobacco has other negative health effects<1>
and in the United States use has increased over the last two decades
largely due to increased consumption by young males. While
smokeless tobacco use is rare in Canada (overall prevalence of use
under 1% in 1986), prevalences of use of 6-30% among native children
(depending on age and study population) and 1-4% among non-native
adolescents have been reported.

Maneuver
There have been no randomized controlled trials to evaluate the
effectiveness of oral cancer screening. In four studies, oral physical
examination had a sensitivity of 59-100%, specificity of 95.9-99.7%,
positive predictive value of 15-91% and negative predictive value of
99-100%;<2-5> positive predictive value is low. In addition to the
psychological impact of labelling a patient with a false positive
diagnosis, the added costs incurred by investigating patients so labelled
would be prohibitively high. The principal reason for this problem is
the low prevalence of oral cancers.

There have been no
randomized
controlled trials to
evaluate the
effectiveness of oral
cancer screening

The use of tolonium chloride testing in conjunction with oral
physical examination should increase the recorded prevalence of oral
cancer in case-finding (average sensitivity 96.7% with 90.8 average
specificity), however Rosenberg et al<6> demonstrate that the
prevalence remains sufficiently low to limit its usefulness. Several other
issues such as reliability of the screening test, compliance with
screening (affected by the misconception that asymptomatic lesions
are innocuous), follow-up, definitive therapy and cost effectiveness
should be considered for large-scale programs. No cost effectiveness
study has been undertaken to determine whether the reduction in
morbidity or lives saved through treatment of oral cancers at an early
stage is sufficient to offset the cost of an oral cancer screening
program.
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Effectiveness of Prevention and Treatment
Risk Factors for the Development of Oral Cancers

There is good
evidence from a
meta-analysis of
randomized
controlled trials to
recommend smoking
cessation counselling

There is compelling evidence from case-control and cohort
analytic studies, in varied geographic locations, of a causal relationship
between the use of tobacco products, the combined use of tobacco
and alcohol and the development of oral cancers.<7-16> Some of
these studies demonstrated a reduction in the observed oral cancer
rates with cessation of tobacco and/or alcohol consumption. There is
good evidence from a meta-analysis of randomized controlled trials to
recommend smoking cessation counselling (see Chapter 43 on
Prevention of tobacco-caused disease).<17>
School-based programs to prevent smokeless tobacco use have
had mixed results.<1,18-20> Evaluation of smokeless tobacco
cessation programs has been limited, generally giving inconsistent
results in small case series.<1> However, one randomized trial of
518 male smokeless tobacco users found that an intervention by dental
hygienists (soft-tissue exam, advice to quit, self-help materials, video,
quit date) improved quit rates at three months (32% of intervention
group vs. 21% of controls, p<0.01).<21>

Oral Premalignancy
A heterogeneous group of asymptomatic oral pathological
entities with malignant potential includes dysplasia, erythroplasia,
leukoplakia, lichen planus and submucosal fibrosis. The prevalence of
oral premalignancy and its rate of malignant transformation are
unknown. However, population-based studies from the U.S., Hungary,
Sweden and India have estimated it to be 1.3% to over 6% and 2.2% to
6% respectively. Rates of malignant transformation of leukoplakia have
been estimated at 2.2% to 6%. More recent prospective studies, with
longer follow-up, and in populations with a higher proportion of
dysplastic changes in their leukoplakias, suggest that the malignant
transformation rates are higher than previously believed (16.2-17.5%).
Although oral precancers are relatively infrequent and population
screening may therefore be inappropriate, their relative importance
and significant rate of malignant transformation would support casefinding strategies, particularly in high-risk populations. Arguments for
adopting these strategies would be strengthened if supported by
evidence of efficacious therapy for oral precancers.
Primary treatment of oral leukoplakia and therapy aimed at
prevention of second primary lesions have been studied in two
randomized, placebo controlled chemoprevention trials of 13-cisretinoic acid (13cRA).<22,23> These studies demonstrated a
reduction in relative risk to almost 1.0 for the complete remission of
leukoplakia and a 0.83 relative risk for the occurrence of second
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primary oral cancers suggesting that 13cRA was highly efficacious for
these purposes. However, leukoplakia relapsed within 3 to 6 months
after discontinuation of therapy, the rate of mild to moderate side
effects was up to 79%, dose reduction was required in 18% to 47% of
patients and at least temporary cessation of therapy was required in
4.5-6.8% of patients. Furthermore, an issue not addressed by the
advocates of 13cRA was the teratogenicity of retinoic acid. Results of
preliminary trials of low-dose maintenance therapy using 13cRA are
encouraging, though follow-up to date is limited.<24>
Trials using β-carotene demonstrated reductions (up to 71%) in
the occurrence of oral leukoplakia and mucosal dysplasia to a much
lesser degree than that observed with 13cRA.<24-27> Adverse effects
were virtually nonexistent. Current research on low dose maintenance
and alternative (β-carotene) therapies may soon resolve these issues.

Effectiveness of Treatment of Invasive Oral
Cancers
The choice of therapy for early stage invasive oral cancer is
controversial. Primary surgical and radiation therapy are often
considered equivalent. While opinion varies considerably, particularly
concerning the adverse effects of both forms of therapy and their
impact on quality of life, there appears to be no difference in survival
between these therapies based on the current evidence in the
literature.
Multivariate analyses, in studies of both surgical and radiation
therapy, have consistently identified the stage of disease as an
important prognostic factor. The 1991 American Cancer Society’s
national five-year survival figures for oral cancer based on stage were,
Local 75%, Regional 41% and Distant 18%.<23> Similar five-year
survival statistics are provided in a review of the literature specifically
addressing treatment of oral malignancies: Stage I 68-89%, Stage II
40-83%, Stage III 29-68%, Stage IV 6-36%.<23,28-35> These data
suggest that there is a survival difference depending on the stage of the
disease at the time of diagnosis but do not address lead-time or lengthtime bias. Two retrospective cohort studies report survival beyond five
years.<23,28> Survival figures at 10 years demonstrate an increase in
oral cancer-specific mortality raising concerns over lead-time bias.
A single randomized controlled trial comparing elective versus
therapeutic neck dissection for oral cavity carcinoma demonstrated an
overall 70% survival rate for both groups at six years follow-up.<36>
However the authors reported their results for all stages (I, II, III)
combined. Thus, while lead-time bias may not have been an issue, it is
not possible to determine the effect of treatment on early stage
disease. Several large case series report similar five-year survival
figures and identify second primary oral cancers as the leading cause of
death in these patients after local or regional recurrence.<29-33,36>
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The rates of second primary oral cancers exceeds 36% and adds
further to the confusion in interpreting the effectiveness of treatment
for invasive oral cancers. Definitive conclusions regarding both the
most effective form of therapy and the effectiveness of treatment for
early stage oral cancers await a prospective randomized trial.

Recommendations of Others
In 1989, the U.S. Preventive Services Task Force recommended
counselling patients against the use of tobacco in any form, particularly
with heavy alcohol consumption, based on evidence linking the adverse
effects of tobacco with premalignant and malignant lesions of the oral
cavity.<37> Routine screening of asymptomatic persons for oral
cancer by primary care clinicians was not recommended. However, it
was thought to be prudent for clinicians to perform careful
examinations for cancerous lesions of the oral cavity in patients who
use tobacco or excessive amounts of alcohol, as well as in those with
suspicious symptoms or lesions detected through self-examination.
These recommendations are currently being reviewed.
The Canadian and American Dental Associations support the
concept of oral cancer screening; however, neither group has
recommended specific clinical practice guidelines in this
regard.<38-43>

Conclusions and Recommendations
Ample evidence establishes the causal link between use of
tobacco products in any form and cancers of the aerodigestive tract,
based on extensive case-control and cohort studies. In addition, there
is good evidence supporting the effectiveness of counselling for
smoking cessation. There is good evidence to include smoking
cessation counselling in the periodic health examination to prevent
oral cancer (A Recommendation).
There is insufficient evidence, however, for inclusion or
exclusion of oral cancer screening in a periodic health examination
(C Recommendation). Annual examination by physicians and/or
dentists should be considered for men and women over 60 years of
age who have known risk factors for oral pre-malignancy and invasive
oral cancers, such as tobacco use in any form and regular alcohol
consumption. Individual judgement should be exercised regarding the
use of tolonium chloride for those identified by positive oral physical
examination and referral to a specialist for further diagnostic
evaluation.
Fair evidence exists supporting the efficacy of 13cRA in the
treatment of oral leukoplakia; however, the high recurrence rates
following cessation of therapy and the high rate of adverse effects limit
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its potential usefulness. Therapy with these agents remains
investigational.

Unanswered Questions (Research Agenda)
Further prospective studies are required to strengthen the
evidence demonstrating the effectiveness of primary prevention
strategies.
Further research should be directed to determining whether
current treatment modalities are in fact effective in a well designed
randomized controlled trial. Once this is established then efforts to
determine the reliability, validity and responsiveness of the most
effective screening or case-finding maneuvers may be undertaken.
Furthermore, there is evidence to suggest that screening by oral
physical examination may be performed by different disciplines, using
simple maneuvers. A cost effectiveness study of such a screening
program is required to determine the most feasible screening strategy.

Evidence
The literature was identified with a MEDLINE search for the
years 1980 to 1993, limited to studies in the English language. The
following key words were used: mouth neoplasms, health status
indicators, population surveillance, mass screening combined with
evaluation studies, outcome and process assessment, mortality and
prognosis.
This review was initiated in January 1993, and the
recommendations were finalized by the Task Force in June, 1993.
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Prevention of Oral Cancer
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Smoking cessation
counselling

Use of multiple
intervention and
reinforcement
strategies increased 6month and 1-year
cessation rates.

Randomized controlled
trials<17> (I)

Good evidence to
include in periodic
health exam (A)

Screening by oral
physical examination

Low prevalence of oral
cancers and poor
positive predictive
value of physical exam
(even in conjunction
with use of tolonium
chloride testing) limit
usefulness. Potential
for labelling, cost of
follow-up and
marginal benefits
demonstrated for
therapy are additional
considerations.

Cohort and casecontrol studies<2-6>
(II-2)

Use of 13-cis-retinoic
acid (13cRA) reverses
or stabilizes
premalignant lesions
and reduces the rate
of second primary
malignancies. Side
effects, potential
teratogenicity and
relapse after
discontinuation limit
usefulness. ß-carotene
reduces occurrence of
oral leukoplakia and
mucosal dysplasia to a
lesser degree than
13cRA, without side
effects.

Randomized controlled
trials<22-27> (I)

Insufficient evidence
to include or exclude
from periodic health
exam (C); annual
examination by
physician and/or
dentist should be
considered for men
and women over age
60 years with risk
factors for oral
cancers and
precancers; individual
judgement should be
exercised regarding
the use of tolonium
chloride for those
identified as positive
by oral physical exam

Survival of patients
with invasive cancer
appears comparable
for surgical and
radiation therapy;
earlier stage of disease
is an important
prognostic factor.

Cohort studies<23,28>
(II-2); case series
<29-33,36> (III)
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Prevention of Skin Cancer
1

Adapted by John W. Feightner, MD, MSc, FCFP from materials
prepared for the U.S. Preventive Services Task Force2

Routine screening for skin cancer by primary care
providers is not recommended for the general population
(C Recommendation). For individuals with significantly increased
risk (family melanoma syndrome, first degree relative with
malignant melanoma) it would seem prudent to monitor regularly
by physical examination and dermatologists may be the most
appropriate assessors. Currently there is insufficient evidence to
recommend either for or against counselling patients to perform
periodic skin self-examinations. Clinicians should advise patients
with increased sun exposure or at increased risk of skin cancer to
protect their skin from solar rays (B Recommendation). Persons
with a prior history of solar keratosis who cannot avoid sun
exposure should use sunscreens that block both UV-A and UV-B
radiation (B Recommendation), although there is insufficient
evidence to support its use for the prevention of squamous cell
carcinoma, basal cell carcinoma or malignant melanoma.

Burden of Suffering
In Canada in 1992, there were approximately 51,000 new cases
of skin cancer. Of these, 47,000 were either basal cell carcinoma
(BCC) and squamous cell carcinomas (SCC), commonly referred to as
nonmelanomatous skin cancer (NMSC).<1> These skin cancers rarely
metastasize and are generally easily treated. However, extensive
lesions can cause marked tissue destruction and disfigurement as well
as functional impairment if the tumours are not detected early. An
increased risk for NMSC is associated with: a personal history of
NMSC, older age, light eyes, skin or hair, poor ability to tan, a high
density of freckles, and a marked cumulative lifetime exposure to sun.
Malignant melanoma (MM) differs considerably from these other
two skin cancers. While less common, it is far more lethal. In 1993,
there were an estimated 2,950 new cases of MM in Canada and in that
same year, there were 560 deaths from MM. Using 1989 data, it is
estimated that MM ranks 14th amongst all cancers in potential years of
life lost. Over the last two decades there has been an increase in agestandardized incidence (6% in men, 4% in women) and an increase in
mortality rates (3.4% in men, 1.6% in women). A number of attempts
have been undertaken to identify important risk factors associated
1
2
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with MM. These have included melanocytic, precursor or marker
lesions (e.g. atypical moles, certain congenital moles), increased
numbers of common moles, immunosuppression, and a family or
personal history of skin cancer, particularly MM. A recent case-control
study in Ontario identified four host risk factors associated with MM:
hair colour (red haired individuals are at greater risk than those with
black hair), freckled and nevus density (greater risk for those with
large numbers), and a propensity to sunburn after repeated sun
exposure compared to those who tan.
Some individuals are at markedly increased risk for MM.
Individuals with the rare condition of “familial atypical mole and
melanoma” (FAM-M) syndrome, show an increased risk of 100-fold or
more. Concerns in the past have been raised around the identification
of risk in individuals solely with personal or family history of extensive
dysplastic nevi. However, both the clinical and pathological diagnoses
of dysplastic nevi show considerable inter-observer variation, making
accurate diagnosis difficult. Hence, one must be cautious to guard
against inappropriate labelling.
The etiology of both NMSC and MM have been linked to
ultraviolet light, particularly UV-B light. The population studies
evaluating the association between NMSC and sun exposure are
consistent in supporting the hypothesis that cumulative sun exposure
over a lifetime is a key etiologic component. The role of ultraviolet
light in the etiology of MM has received considerably more attention
and debate.<2-6> Depending on the choice of confounding variables,
case-control studies have shown association in conflicting directions
between episodes of sunburn (particularly in early life), and the
subsequent development of MM in later life. While not yet conclusive,
these data plus data from migrant studies lend support to the concern
that exposure to extensive sunlight in earlier years may play an
etiologic role. The results, however, are not yet conclusive. Unlike
NMSC, it appears as though the association with UV-B sunlight is one
of “intermittent exposure” rather than cumulative exposure.

Maneuver
There are two basic approaches to skin cancer prevention,
primary prevention including avoidance of sun during peak hours,
use of protective clothing, and use of sunscreens; and secondary
prevention, which relies on the early detection of MM or NMSC either
by the patient themselves or by a physician. The primary prevention
maneuvers will be discussed in the section on effectiveness.

Physical Exam by Physicians
The detection of a suspicious lesion constitutes a positive
screening test which then needs to be confirmed by skin biopsy.
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Studies have not been able to identify the true sensitivity and specificity
of skin examination because for the most part only individuals testing
“positive” have gone on to biopsy of the lesions. One study has
attempted to estimate sensitivity using population incidence rates as an
estimate for false negative rates and calculated sensitivities of 97% for
MM, 94% for BCC and 89% for SCC.<7> The use of population
incidence rates to calculate false negatives, however, is suspect in this
study because over 78% of those screened had two or more risk
factors for skin cancer and, hence, are not representative of the
general population. In individuals with positive examinations at
screening clinics, studies have indicated histologic confirmation at the
rate of 40% for MM, 43% and 57% for BCC, and 14% and 75% for
SCC.<7,8> The likelihood of histologic confirmation for MM in
examinations by dermatologists in skin clinics ranges from 38-64%
and from 72-84% for examinations by skin cancer specialists. In a
randomized community study evaluating screening by expert
dermatologists, histologic examination confirmed the clinical diagnosis
of SCC in 38% of the cases and of BCC in 59%.<9>
Primary care physicians and other generalists who have not been
trained in dermatology tend to make fewer correct diagnoses in
studies using colour photographs.<10-12>
The yield in screening for skin cancer is influenced by the
proportion of body surface examined. For MM, only 20% of the lesions
normally occur on exposed body surfaces in contrast to 85 to 90% of
NMSC. It has been estimated that the detection of MM would increase
two to six times with total body skin examination (TSE). There are no
data regarding the appropriate frequency of maneuvers such as TSE
and as a result, those who advocate this procedure recommend annual
or biennial intervals based solely on clinical judgement. This maneuver
can be markedly influenced by poor patient compliance, a concern
raised in one study where only 4.2% of the patients returned for a
one year follow-up for TSE.<13>
There are no identified serious adverse effects associated with
TSE and while theoretically complications can arise with biopsy, the
actual rate of complications is small. There are, however, no controlled
studies to evaluate either the detection rate or any adverse effects
associated with TSE.

Patient Self-Examination
This is an option which some have advocated particularly using a
seven point checklist to evaluate skin lesions. One which evaluated a
seven point checklist found it had a sensitivity of 71% and a specificity
of 99% with a predictive value of 7% for MM diagnosis, using a
dermatologist’s clinical diagnosis as the gold standard.<14> There
are no data which appropriately evaluate the ability of patients to
accurately detect suspicious lesions in general nor are there data
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regarding the accuracy of periodic skin self-examination or the efficacy
of instructions in reducing self-examination errors.

Effectiveness of Prevention and Treatment
Early Detection of Lesions
Basal cell and squamous cell skin carcinomas are very common
but are slow growing and rarely metastasize. While early identification
and treatment of early lesions might reduce morbidity and
disfigurement, no studies exist which have evaluated such early
detection efforts.
The principle potential benefit of routine skin examination lies in
discovering early MM. However, the sensitivity and specificity of skin
examination by primary physicians and the optimal frequency of such
examinations is unknown. Moreover, there are no randomized
controlled trials evaluating early detection and subsequent treatment.
Hence, one cannot rule out the impact of lead time and length biases
on studies which employ a before/after design or use inappropriate
control groups. The second challenge arises because of the relatively
low lifetime risk (1%) of MM in the general population. Hence, 99% of
patients from the general population would be examined with routine
screening and would never be found to have MM. This raises questions,
as yet unevaluated, regarding the impact of potential adverse effects as
well as the cost-benefit ratio of early detection efforts for MM in the
general population.

Basal cell and
squamous cell skin
carcinomas are very
common but are slow
growing and rarely
metastasize

At the population level, education campaigns have been mounted
to encourage MM screening by primary care providers, particularly
in Scotland. One study found a trend towards a reduction in the
thickness of tumours (p<0.05) and a trend (which was not statistically
evaluated) showing a decrease in mortality in women.<15> However,
there was no control group and the before/after design does not allow
important confounding factors to be ruled out.
One of the difficulties in before/after studies arises when the
thickness of MM is used an outcome. Studies have indicated that
survival and the likelihood of recurrence after resection is correlated
to the thickness of lesions. A MM <1 mm thick is associated with an
eight year disease-free survival for 90% of patients compared to a rate
of 74% for lesions of 1-2 mm thick. While this association exists as a
prognostic variable in studies without control groups, one cannot
determine whether the identification of thinner lesions is a result of
early detection efforts or simply represents a natural trend in the
population. Indeed, some data indicate that in certain geographic
regions, there is a population trend towards thinner lesions, a
phenomenon which would appear to exist quite apart from early
detection efforts.
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Likewise data for individuals who may be at high risk are limited.
Two large case series of individuals with atypical moles, screened
regularly by dermatologists indicated a tendency towards the detection
of thinner lesions. Likewise before/after studies for individuals with the
FAM-M syndrome and in individuals with prior MM, report that regular
screening by dermatologists results in the detection of significantly
thinner tumours compared to historical and other non-concurrent
controls.

Primary Prevention
The approaches to the primary prevention of skin cancer include
the following: limiting exposure to sunlight (by sun avoidance or by
wearing protective clothing) or by applying sunscreen preparations.
Such an approach has been promoted through public education
campaigns including the “slip, slap, slop” program popularized in
Australia (slip on protective clothing, slap on a hat and slop on
sunscreen).

No randomized
controlled trials or
other appropriate
studies evaluate
avoidance of sun
exposure or use of
protective clothing

The effectiveness of
sunscreens is unclear
except for their ability
to reduce recurrence
or development of
new solar keratoses
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There are no randomized controlled trials or other appropriate
comparative studies to evaluate the avoidance of sun exposure or the
use of protective clothing to prevent MM and NMSC. The strongest
evidence available to support what may be a prudent approach, comes
from the literature which identifies an association between ultraviolet
light and MM and NMSC.<2-6> Such studies, however, do not include
prospective cohort studies or randomized controlled trials and do not
directly address the specific prescription of avoiding sun or using
protective clothing. The etiologic evidence, however, can be used to
argue for the prudence of such an approach.
The evidence for the use of sunscreens is less clear cut with
the exception of their ability to reduce the rate of recurrence or
development of new solar keratoses. A recent randomized controlled
trial evaluated the regular use of sunscreens which block UV-A and
UV-B in a population of individuals over age 40 who had previous solar
keratoses.<16> Over a six month period, the mean rate of solar
keratoses in the control group increased by 1 per subject and
decreased by 0.6 per subject in the sunscreen group. While solar
keratoses are considered a precursor to squamous cell carcinoma,
the risk of progression in any one year is less than 1 per 1,000 and of
all squamous cell carcinomas, only 60% arise from previous solar
keratoses and 40% of SCC arise from normal skin. Hence, the
evidence from this study suggests sunscreen may have some impact on
subsequent SCC, but the actual clinical impact is unclear. Hence, there
is evidence for the prevention of solar keratoses but there is debate
about the appropriateness of this as an intermediate outcome measure
for squamous cell carcinoma in terms of its clinical significance. There
are no randomized controlled trials of the benefits of the sunscreen in
BCC or MM. However, concern has been raised by the findings from

case-control and cohort studies which have indicated either no effect
or a significant increased risk of BCC and MM in sunscreen
users.<5,17,18> While debate continues around the potential effect
of residual confounders on these results, the concerns remain
unanswered. Concerns have also been raised regarding the importance
of blocking UV-A as well as UV-B.
Any of the side effects of sunscreen are generally mild to
moderate and occur in only 1 to 2% of users of sunscreen but these
include contact and photocontact dermatitis, contact urticaria,
and comedogenicity, although these are readily reversible with
discontinuing the use of sunscreens.

Counselling
There are few data on the effectiveness of counselling patients to
protect themselves from sunlight. One before/after study evaluating
counselling at the time of skin cancer removal and on a yearly basis
thereafter, reported increased use of protective clothing and
sunscreen and reduced deliberate tanning in a 2-6 year follow-up.<19>
The follow-up, however, involved only the two-thirds of patients who
complied with follow-up visits and it was impossible to determine how
much of the effect of the study was the result of surgery alone.
Evidence from before/after studies indicates that public education can
increase knowledge and beliefs about the health risk of sunlight, but it
is not clear that individuals act on their knowledge and beliefs in this
specific situation. Community and work site education interventions to
reduce the risk of skin cancer, including one with a concurrent control
group, have demonstrated significantly increased use of sun protection
measures such as hats, shirts, and staying in the shade after the
intervention. Whether the results of such education interventions can
be generalized to physician counselling is not known.

Recommendations of Others
In 1989, the U.S. Preventive Services Task Force recommended
routine screening for skin cancer for persons at high risk and that
clinicians advise all patients with increased outdoor exposure to use
sunscreen preparations and other measures to protect their skin
from ultraviolet rays. There was no evidence for or against
counselling patients to perform skin self-examination.<20> These
recommendations are currently under review.
The (U.S.) National Institutes of Health (NIH) Consensus Panel
recommended regular screening visits for skin cancer and patient
education concerning periodic skin self-examinations. The NIH
Consensus Panel also recommended that some family members of
patients with MM be enrolled in surveillance programs. The American
Cancer Society recommends monthly skin self-examination for all
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adults, and physician skin examination every three years in persons
20 to 39 years old and annually in persons over 40 years old. The
Academy of Dermatology and the National Cancer Institute (U.S.)
recommend regular screening visits for skin cancer and patient
education for skin self-examination. These same agencies plus the
American Cancer Society and the American Medical Association
recommend patient education concerning sun avoidance and sunscreen
protection.
The Canadian Dermatologists Association advocates the use of
sunscreens of SPF 15 or higher for routine use by individuals who
spend time outdoors exposed to the sun.

Conclusions and Recommendations
Routine screening for skin cancer by primary care providers
using total-body skin examination is not recommended for the general
population. Clinicians should remain alert for skin lesions with
malignant features (i.e. asymmetry, border irregularity, colour
variability, diameter greater than 6 mm, or rapidly changing lesions)
when examining patients for other reasons, particularly in those with
established risk factors. Such risk factors include clinical evidence
of melanocytic precursor or marker lesions (i.e. atypical moles,
certain congenital moles), large numbers of common moles,
immunosuppression, a family or personal history of skin cancer,
substantial cumulative lifetime sun exposure, intermittent intense sun
exposure or severe sunburns in childhood, or light skin, hair, and eye
colour, freckles, or poor tanning ability. Appropriate biopsy specimens
should be taken of suspicious lesions (C Recommendation).
Currently, there is insufficient evidence to recommend for or
against counselling patients to perform periodic self-examination of the
skin. Clinicians may wish to educate patients with established risk
factors for skin cancer (see above) concerning signs and symptoms
suggesting cutaneous malignancy and the possible benefits of periodic
self-examination (C Recommendation).
Persons with Family Melanoma Syndrome are at substantially
increased risk for malignant melanoma. Clinicians examining these
patients should be particularly alert to skin lesions with malignant
features and should consider referral to skin cancer specialists for
evaluation. For this very select subgroup there is fair evidence to offer
total body skin examination (B Recommendation).
Clinicians may find it prudent to counsel persons and parents of
children with established risk factors for skin cancer (including those
with light skin, eyes and hair, or poor ability to tan), to avoid excessive
sun exposure, especially between the hours of 10:00 a.m. and
3:00 p.m., and to use protective clothing such as shirts and hats when
they are out in the sun. This recommendation is based on the etiologic
evidence for UV exposure, the potential for large health benefits, low
856

cost, and low risk of adverse effects from such counselling, even
though the effectiveness of counselling is not well established
(B Recommendation).
The routine use of sunscreens that block both UV-A and -B
radiation is recommended for persons with prior evidence of solar
keratosis who cannot avoid sun exposure (B Recommendation). There
is insufficient evidence to recommend for or against counselling
patients to use sunscreens to prevent malignant melanoma or basal cell
carcinoma (C Recommendation).

Unanswered Questions (Research Agenda)
There is a need for continued research into the etiology of
malignant melanoma. There is as well a need for further identification
of individual risk factors to allow targeting of early detection and
primary prevention efforts.
There is also a need for the proper evaluation of sun avoidance
and the use of protective clothing as well as the effectiveness of
counselling individuals to comply with these behaviours.
Finally, there is a need for further evaluation of the effectiveness
of sunscreens, particularly in the prevention of malignant melanoma;
and there is a need to evaluate the effect of counselling patients on the
use of such agents should they be demonstrated to be effective.

Evidence
The literature was identified through a MEDLINE search for
1988 to March 1993 using the search words cancer, skin neoplasm,
melanoma, dysplastic nevus, sunscreening agents, isotretinoin, and
sunlight. Additional literature was identified by reviewing the citations
used in articles identified in the MEDLINE search. This review was
initiated in 1993 and the recommendations finalized by the Task Force
in March 1994.
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Prevention of Skin Cancer
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Total body skin
examination

For normal risk
individuals has not
been proven as an
effective early
detection maneuver.

Comparison of times
and places<7-9> (II-3)

For individuals at
significantly increased
risk (i.e. family
melanoma syndrome
(MM) first degree
relative with
melanoma) it is
prudent to undertake
regular examinations
(dermatologists may
be more accurate
assessors).

Comparison of times
and places<10-12>
(II-3)

There is poor evidence to
include or exclude from
the periodic health
examination (PHE) of the
general population (C);
there is fair evidence for
the inclusion of total
body skin examination
for a very select subgroup of individuals (B)

Self-Exam

There has been no
evaluation of patient
ability to detect lesions
or of physician ability
to alter patient
screening skills or
behaviour except for
one study with a
positive predictive
value of 7% for MM.

Comparison of times
and places<4> (II-3)

There is poor evidence to
include or exclude in the
periodic health
examination (C)

Avoidance of sun
exposure and
protective clothing

Evidence from
epidemiologic studies
focusing on etiology of
melanoma, prudence
and low cost/sideeffects supports the
avoidance of excessive
sun exposure at midday, plus the use of
protective clothing.

Epidemiologic and
case-control
studies<2-6> (II-2)

On the basis of
epidemiologic data and
case-control studies, and
prudence, there is fair
evidence to include in the
periodic health
examination (B)

Sunscreens (for
prevention of
squamous cell and
basal cell carcinoma;
and malignant
melanoma

Studies have indicated
no effect or raised
concerns of increased
risk among sunscreen
users. At present, the
evidence is
inconclusive.

Cohort and casecontrol studies
<17-19> (II-2)

There is poor evidence
for the inclusion or
exclusion of advice on
sunscreen use in the
PHE to prevent
squamous cell
carcinoma, basal cell
carcinoma and malignant
melanoma (C)*

*

A randomized controlled trial<16> has demonstrated that sunscreens can reduce the rate of
recurrence or development of new solar keratoses. While solar keratoses are precursor lesions
for squamous cell carcinoma (SCC), they do not represent a sufficiently strong intermediate
outcome measure to provide evidence of effectiveness in preventing SCC. There is fair
evidence for recommending the use of sunscreens for the reduction of solar keratoses only.
(B Recommendation for persons with a prior history of solar keratosis who cannot avoid sun
exposure).
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Prevention of Pancreatic Cancer
1

Adapted by Brenda J. Morrison, PhD from the report prepared
for the U.S. Preventive Services Task Force2

No tests have yet been developed which are suitable for
screening for pancreatic cancer in asymptomatic persons.
However, counselling for smoking cessation is recommended since
there is fair evidence that cessation does reduce the risk of the
disease and good evidence that counselling is effective.

Burden of Suffering
Cancer of the pancreas is the fourth leading cause of cancer
deaths in Canada in both men and women, accounting for 2,611 deaths
in 1990 and an estimated 36,000 potential years of life lost. For 1993 it
was estimated that there would be 2,750 new cases of pancreatic
cancer and 2,900 deaths from the disease in Canada. In contrast with
many other parts of the world, the age-specific mortality rates in
Canada appear to have been dropping over the last 35 years.<1> This
cancer is more common in men and older persons (the majority of
cases being diagnosed between ages 60 and 80). Familial aggregations
of pancreatic cancer are rare but have been described.

In Canada mortality
rates from pancreatic
cancer appear to be
dropping but 5-year
survival is less than
1%

Since initial symptoms are usually nonspecific (e.g., abdominal
pain and weight loss) and are frequently disregarded, some 80-90% of
patients have regional and distant metastases by the time they are
diagnosed. In Ontario only 8% of patients live more than five years
after diagnosis. Pancreatic adenocarcinomas, which account for more
than 90% of all pancreatic neoplasms, are only resectable in about
4-16% of cases at diagnosis and the five-year survival rate is less
than 1%.
Cigarette smoking has been consistently associated with an
increased risk of pancreatic cancer. The relative risk has ranged from
2 to 5 in numerous cohort and case-control studies of populations in
the U.S., Canada, Europe, and Japan.<1-6> In the more recent studies,
a dose-response relationship has been demonstrated.<2-4>
Several cohort studies and many population-based case-control
studies have reported positive associations between pancreatic cancer
and dietary factors such as meat, eggs, carbohydrates, refined sugar,
cholesterol, fat and total calorie intake, as well as negative (protective)
associations with intake of vegetables and fruits.<1,5,6> However,
study results are inconsistent. Also, a decrease in any dietary factor
1

Associate Professor, Department of Health Care and Epidemiology, University of
British Columbia, Vancouver, British Columbia
2
By Carolyn DiGuiseppi, MD, MPH, Science Advisor, U.S. Preventive Services
Task Force, Washington, D.C.
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and, possibly, a substitution with another foodstuff, could cause an
increase in some other disease so further research is needed.
(Nutritional counselling has also been evaluated in treatment of
obesity (Chapters 30 and 48) and prevention of lung cancer
(Chapter 64) with more general considerations being addressed in
the chapter on nutritional counselling (Chapter 49)). Studies of the
relationship between increased alcohol consumption and pancreatic
cancer have yielded inconsistent results;<1,6-8> few have adequately
assessed level and duration of intake, or evaluated the possibility of a
link between alcohol, pancreatitis and pancreatic cancer. Current
epidemiologic evidence does not support an association between
pancreatic cancer and coffee consumption.<1>
Many population-based epidemiologic studies have reported an
association between pancreatic carcinoma and diabetes mellitus,
although the excess risk for the cancer is reduced, and in some studies
nullified, when cases with recent onset are excluded.<1,9> It has not
been adequately determined whether diabetes is a result of the cancer,
or whether it might just increase the risk for pancreatic carcinoma.

Maneuver
Adenocarcinoma is the principal form of pancreatic neoplasm for
which screening has been considered; in this chapter, “pancreatic
cancer” refers to adenocarcinoma unless otherwise noted. There
are no reliable screening tests for detecting pancreatic cancer in
asymptomatic individuals. The deep anatomic location of the pancreas
makes detection of small localized tumours unlikely during routine
abdominal examination. Even in patients with confirmed pancreatic
cancer, an abdominal mass is palpable in only 15-25% of cases.
Magnetic resonance imaging and computerized tomography (CT) are
too costly to use as routine screening tests, while more accurate tests
such as endoscopic retrograde cholangio-pancreatography (ERCP) and
endoscopic ultrasound are inappropriate for screening asymptomatic
patients due to their invasiveness. Abdominal ultrasonography is a
noninvasive screening test that has a reported sensitivity of 40-98%
and a specificity as high as 90-94%. However, these data are based
on examinations of symptomatic patients with suspected disease.
They thus provide little information on the efficacy of abdominal
ultrasound as a screening test in asymptomatic persons. Conventional
ultrasonography is also limited by visualization difficulties due to
obesity or the presence of bowel gas and by the range of resolution,
2-3 cm. Frequently tumours ≤2 cm in diameter have produced
metastatic disease,<10> thus limiting the ability of ultrasound to detect
early disease.

No reliable screening
tests exist

With most cases of pancreatic malignancy there are elevated
levels of certain serologic markers such as CA19-9, peanut agglutinin,
pancreatic oncofetal antigen, DU-PAN-2, carcinoembryonic antigen,
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alpha-fetoprotein, CA-50, SPan-1, and tissue polypeptide antigen.
None of these markers is, however, tumour-specific or organ-specific;
elevations of various serologic markers also occur in significant
proportions of persons with benign gastrointestinal diseases or
malignancies other than pancreatic cancer. Most of these markers have
been studied exclusively in high-risk populations, such as symptomatic
patients with suspected pancreatic cancer. CA19-9 has probably
achieved the widest acceptance as a serodiagnostic test for pancreatic
carcinoma in symptomatic patients, with an overall sensitivity of
approximately 80% (68-93%) and specificity of 90% (73-100%);
sensitivity was highest in patients with more advanced disease. Among
healthy subjects, CA19-9 has specificity of 94% to 99%<11-13> but
nevertheless generates a large proportion of false positive results
due to the low prevalence of pancreatic cancer in the general
population.<14> A study of mass screening of more than
10,000 asymptomatic persons for pancreatic cancer in Japan,<8> using
either ultrasonography alone or CA19-9 plus elastase-1, found the
likelihood of pancreatic cancer given a positive screening test to be
0.5%; only one of the four cancers discovered could be curably
resected.
The predictive value of a positive test could be improved if a
population at substantially higher risk could be identified. New-onset
diabetes mellitus in adult patients might be useful as a marker for a
population at high risk of having pancreatic cancer<1> but not all
investigations of the relationship between these diseases have shown
an increased risk. If a high risk is established, studies of screening
efficacy might be warranted. Screening for diabetes mellitus in the
non-pregnant adult is not recommended (Chapter 50).

Effectiveness of Prevention and Treatment
Primary prevention of pancreatic cancer may be possible
through clinical efforts directed at the use of tobacco products. There
is good evidence from randomized trials that smoking cessation
strategies are effective;<15-17> more evidence on the effectiveness of
cessation strategies is presented in Chapter 43 on preventing tobaccorelated illness. Former smokers have been shown to have a decreased
risk of the disease compared to current smokers.<2-4>
Evidence that early detection can lower morbidity or mortality
from pancreatic cancer is, however, not conclusive. The reported
five-year survival for localized disease, based on 1981-1987 U.S. data,
is only 7%, not substantially higher than the five-year survival with
regional (4%) and distant (1%) metastases. A recent comprehensive
review of published reports on surgical resection of pancreatic cancer
also estimated an overall 5-year survival rate of 8% for small tumours
without evidence of local or distant spread. In part, this rate may
reflect the fact that a proportion of patients with localized disease
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cannot be operated on because of concomitant medical problems,
advanced age or other reasons.<10,18> Patients who have small
localized tumours that are resected for attempted cure, which account
for only 4-16% of the total, may have better 5-year survival rates (as
high as 37-48% in the most experienced centers<10,18>) although the
designs of most studies of surgical outcome suffer from lead-time,
length, and selection biases. The morbidity associated with surgical
resection is high (15-53%) but perioperative mortality is now less than
7% in the hands of experienced surgeons.<9>
Reports on the effectiveness of adjuvant external beam and/or
intraoperative radiotherapy in improving survival among curatively
resected patients, using historical controls, have yielded inconsistent
results. In one small randomized controlled trial,<19> corroborated by
a subsequent case series by the same authors, an adjuvant treatment
program using combined radiation and chemotherapy following
curative resection was associated with a significant median survival
advantage of 9 months and a 5-year survival advantage of 14.5% in
treated versus control cases; however, the study was closed early due
to poor subject accrual and did not control for the substantially
greater frequency of clinic visits by cases. Adverse effects of combined
radiation and chemotherapy include leukopenia and gastrointestinal
toxicity<19> and intraoperative radiotherapy frequently causes
gastrointestinal bleeding, which may be life-threatening. Additional
randomized controlled trials of adjuvant therapy are needed to
confirm its effectiveness in improving survival in patients with early
pancreatic carcinoma. New modalities being explored include
immunotherapy and hormonal therapy.

Radiation and
chemotherapy have
significant adverse
effects

Recommendations of Others
The U.S. Preventive Services Task Force recommends against
routine screening for pancreatic cancer in asymptomatic persons.<20>
No organizations have published recommendations to perform routine
screening for pancreatic cancer in asymptomatic persons.

Conclusions and Recommendations
Even though smoking appears to only modestly increase the
risk of pancreatic cancer, smoking cessation appears to be the only
intervention for which there is evidence of a reduction in risk.<15-17>
Therefore physicians should counsel their patients who smoke to give
up the habit (B Recommendation to prevent pancreatic cancer
specifically, although an A Recommendation for preventing other
tobacco-related illness, see Chapter 43). No other risk factors for
pancreatic cancer have been established so no other effective primary
preventive measures are known.
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In terms of secondary prevention, the screening tests employing
CA19-9, or CA19-9 plus elastase-1 or ultrasound have not been
shown to be effective in detecting early disease in asymptomatic
individuals.<8,9,12-14> Other tests have not been sufficiently
evaluated to allow recommendations to be formulated. Also, since the
five-year survival for localized disease is so poor, the Task Force
recommends that screening not be performed (D Recommendation).

Unanswered Questions (Research Agenda)
1.

The occurrence of pancreatic cancer in patients with new-onset
diabetes mellitus should be investigated to determine if these
patients are a high risk group.

2.

Nutritional studies should be carried out to explore possible
risk factors for pancreatic cancer. Primary prevention might then
be possible.

Evidence
The literature was identified with a MEDLINE search in
the English language for the years 1988 to October 1992 using
the following key words: pancreatic neoplasms, epidemiology,
United States, Europe and Canada, smoking, risk factors, primary
prevention, diet therapy, monoclonal antibodies, diagnosis, sensitivity
and specificity, mass screening, false positive and false negative
reaction, and diabetes mellitus.
This review was initiated in October 1992 and the
recommendations finalized in June 1993.
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Prevention of Pancreatic Cancer
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Screening by
abdominal palpation,
ultrasound or
serologic tumour
markers (such as
CA19-9 or CA19-9 or
elastase-1

Screening tests have
poor yield (CA19-9,
CA19-9 plus
elastase-1 or
ultrasound). Other
tests have not been
evaluated among
asymptomatic
individuals.

Cohort studies<8,1114> (II-2)

There is fair evidence
that routine screening
should be excluded
from the periodic
health examination (D)

Evidence that early
detection and
treatment (surgery or
adjuvant therapy) can
lower morbidity or
mortality is not
conclusive.

Randomized controlled
trial<6> (I); casecontrol studies<5,10>
(II-2)

Smoking cessation
strategies are effective.

Randomized controlled
trials<15-17> (I)

A modest increase in
risk is associated with
cigarette smoking.

Cohort and casecontrol studies
<1-3,7,18> (II-2)

Former smokers have
a decreased risk
compared to current
smokers.

Cohort and casecontrol
studies<2,4,7,9,19>
(II-2)

Smoking cessation
counselling and
follow-up visits

*
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There is fair evidence
that counselling be
specifically considered
to prevent pancreatic
cancer in a periodic
health examination
(B)*

There is good evidence to recommend smoking cessation counselling for other reasons (see
Chapter 43).
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Screening for Ovarian Cancer
Prepared by Cindy Quinton Gladstone, MHSc, MD, FRCPC

1

Ovarian cancer is the leading cause of gynecologic cancer
mortality in North America. The disease has usually spread
beyond the ovary by the time of diagnosis, and is associated with
a five-year survival of 35% or less, as compared with 90% for
Stage I tumours. To date, standard treatments have had little
impact on mortality, and attention has focused on early
detection through screening. A review of the evidence does not
support such action. In fact, given the poor positive predictive
value of pelvic examination, abdominal and transvaginal
sonography, and/or serum CA 125 levels for ovarian cancer, as
well as the potential harm of laparotomy, there is fair evidence
to exclude such testing from periodic health assessments in
asymptomatic pre- and post-menopausal women. The issue is less
clearcut for high-risk women, with one or more first-degree
relative(s) with ovarian cancer, or with one of the rare hereditary
ovarian cancer syndromes. In such cases, the higher prevalence
of disease may outweigh the risks of screening, although there is
insufficient evidence to recommend for or against such a course
of action. In all cases it would be prudent to examine the ovaries
at the time of cervical cancer screening (see Chapter 73), as well
as to refer women with a family history of ovarian cancer to an
academic research center for follow-up.

Burden of Suffering
Ovarian cancer is the
leading cause of
gynecologic cancer
mortality in both
Canada and the U.S.

Ovarian cancer is the sixth most common female malignancy,
after cancers of the breast, colon, lung, and uterus. The estimated
incidence in Canada in 1993 was approximately 2100 new cases per
year, about 4% of all new cancers in women.<1> Yet, because it is so
lethal, it remains the leading cause of gynecologic cancer mortality in
both Canada and the U.S.<2> Sparks suggests that for populations in
which preventive measures have been applied for more common
causes of death, the early detection of ovarian cancer “becomes the
next focus of efforts to reduce premature death among women”.<3>
Familial instances account for 5% to 15% of all ovarian
cancers.<4,5> A recent case-control study, conducted in Alberta,
Canada<6> established a relative risk of 2.61 for individuals with
relatives with ovarian cancer. (The 95% confidence interval for the
ratio between the observed and expected number of malignancies in
cases’ and controls’ relatives was 1.12-1.59, significantly different
1
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from 1). Public health records in the United Kingdom showed that, if
two or more close relatives were affected, the lifetime risk to a sister
or mother of a patient approached 40%.<7> The rarer, hereditary
cancer syndromes include: a) breast/ovary kindreds, b) Lynch II
families, where both colonic and ovarian cancers occur, and c) sitespecific cancers, involving only ovarian tumours. In addition to family
history, other risk factors include advanced age, low parity, and
nonuse of the oral contraceptive pill. At least one case-control report
has shown a protective effect after as little as 3–6 months of oral
contraceptive use.<8>
Ninety percent to 95% of ovarian malignancies are classified as
epithelial<9> including serous, mucinous, endometrioid, clear cell,
mixed epithelial, and undifferentiated histologies. Ten percent to 15%
of these tumours are termed “borderline” or of “low malignant
potential” because of their limited metastatic tendency and much
higher 5 year survival rates. Tumour staging has been standardized by
the International Federation of Gynecology and Obstetrics with Stage I
tumours limited to the ovaries, Stage II including those with pelvic
extension, Stage III involving those with peritoneal disease outside the
pelvis and/or positive retroperitoneal or inguinal lymph nodes, and
Stage IV comprising those with “distant” metastases.
At present, because of late and nonspecific symptomatology, and
the relative inaccessibility of the ovaries to physical examination, only
25% of women with ovarian cancer have disease confined to the ovary
at the time of diagnosis.<10> While in recent studies the five-year
survival rate for this group nears 90%, the comparable rate is 35% or
worse for the majority of women, who have disseminated disease
when diagnosed.
The natural history of ovarian cancer is not well understood.
Rare case reports have suggested that malignancy may arise in benign
cystadenomas. To date, however, no preinvasive lesion has been
established. It may be that tumours arise de novo at multiple sites, as
seen with primary peritoneal neoplasias. The problem of understaging
due to inadequate surgery has hampered efforts to further define
“typical” disease progression.

Only 25% of women
with ovarian cancer
have disease
confined to the ovary
at the time of
diagnosis

Maneuvers
Pelvic Examination
The sensitivity and specificity of the biannual examination have
not been addressed. Patient size, body habitus, pelvic structure, and
anxiety level would be expected to affect the accuracy of this
maneuver, as would the expertise of the examiner, and the dimensions
of the tumour itself. According to retrospective reports, chart reviews,
and case series on this topic, pelvic examinations have missed from
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10% to 100% of tumours diagnosed at laparotomy. A particularly high
false positive rate would be expected in pre-menopausal women, given
the increased prevalence of benign adnexal disease in this group.
One prospective comparison of preoperative ultrasound and
pelvic examination in patients with pelvic masses yielded sensitivities
(for detection of any pathology) of 83% and 67% respectively.
Specificities were much higher at 94% and 96%.<11> The level of
“blinding” of the examiners in this study, however, was questionable.

Abdominal Ultrasound

The positive
predictive value
of abdominal
ultrasonography in
asymptomatic women
aged over 45 years
was only 1.5%

The literature in this area is limited once again to case
series.<12,13> Campbell and colleagues<14,15> performed three
annual screening scans on 5,479 self-referred, asymptomatic women
over 45 years of age. Of 15,977 scans, 338 were positive. Almost 4% of
subsequent laparotomies were negative. Five primary ovarian
malignancies, all Stage I, were diagnosed, for a prevalence of 0.09%, a
specificity of 97.7%, and a sensitivity of 100%. However, even with
these test characteristics, the positive predictive value in this
population was only 1.5%. Furthermore, there was no independent
follow-up of the women with negative scans.
Clearly, despite the impressive sensitivity and specificity
reported for abdominal ultrasonography, its ability to screen for
ovarian cancer is limited by the low prevalence of such tumours in the
general population.

Transvaginal Sonography (TVS)
This technique is said to be superior to abdominal
ultrasonography, because the transducer is closer to the area of
interest, permitting the use of higher frequency ultrasound and
enhancing the image quality. There have been three recent case series
reported by Van Nagell’s group<2,16> on screening for ovarian cancer
using TVS. Specificity and sensitivity were calculated at 98.1% and
100% respectively. Other investigators have reported similar
results.<17>
It has been postulated that transvaginal colour doppler may
increase the specificity of TVS, because changes in tissue vascularity
mediated by angiogenic tumour factors change impedance to
bloodflow, even in Stage I cancers. One case series<18> supports this
claim, with an abnormal colour doppler pattern seen in 0 of
30 normals, 1 of 10 benign masses, and 7 of 8 cancers.
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CA 125
This tumour-associated antigen has been proposed for serologic
screening for ovarian cancer. It is an antigenic determinant on a high
molecular weight glycoprotein which is recognized by the monoclonal
antibody OC 125.<19> Evidence concerning CA 125 screening is
limited to 3 case-control studies, several case series,<19-24> and one
“stochastic computer simulation”.<25>
When CA 125 levels were evaluated in healthy patients, patients
with benign pelvic masses, and those with malignant masses (including
ovarian carcinomas), a 93.3% sensitivity and 79.7% specificity were
achieved, using the usual threshold of >35 U/ml.<26> As expected,
using a higher cutoff increased specificity with a concomitant reduction in sensitivity.<27> False positives were seen with leiomyomas,
inflammatory masses, endometriomas, and benign epithelial neoplasms.
CA 125 is less sensitive in early stage disease, as well as in borderline
and mucinous tumour types.
The most interesting study<28> involved a “blind” retrospective
analysis of CA 125 levels using sera obtained from the JANUS serum
bank, a Norwegian repository of specimens collected since 1973 from
more than 100,000 individuals. CA 125 levels were measured for
women who subsequently developed ovarian cancer and from matched
controls. Based on these data, the authors quote a 30-35% sensitivity
(for a threshold value of 35 U/ml) for CA 125 levels drawn 2 years
prior to diagnosis. Specificity was 95.4%. Specificity could be further
increased when the doubling of an initially elevated CA 125 value was
used as the criterion for positivity.<29>

Combination Screening
When a combination of preoperative clinical examinations,
abdominal ultrasonography, and CA 125 were performed in women
with ovarian masses, results in post-menopausal women suggested
much lower sensitivities, but higher specificities for all maneuvers than
reported elsewhere. Test characteristics were poorer in premenopausal women. Using this multimodal approach the authors were
able to increase the positive predictive value of screening to 100% in
post-menopausal women. Clearly this reflects the high prevalence of
disease in this pre-selected population (24% in the pre-menopausal
women and 59% in the post-menopausal group).<30>
Another multimodal screening study<31> included only postmenopausal volunteers, who underwent a routine pelvic examination
and CA 125 measurement (cutoff 30 U/ml), followed by
ultrasonography if indicated. Only one case of ovarian cancer was
detected. As anticipated, specificities were increased to 99-100% by
the combination of two or three of the maneuvers.
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A recent decision analysis, designed to estimate the effectiveness
of an ovarian cancer screening with CA 125 levels and transvaginal
sonography in a cohort of 40-year-old women, suggested that
screening increased the average life expectancy in this population by
less than one day.

Costs
There are no randomized controlled trials of screening for
ovarian cancer. The potential costs of screening all women over
45 years of age are prohibitive. The cost in the U.S. to screen the
43 million eligible women of this age with an ultrasound U.S.
($275 each) and a CA 125 level U.S. ($45 each) has been estimated at
over U.S. $13 billion yearly, with no guarantee of a reduced death
rate.<5>

Treatment Efficacy
Surgery Alone
Two recent case series have reported results of a “watch and
wait” approach, without adjuvant therapy, following initial surgery. In
those patients with early stage tumours who had undergone the most
extensive preoperative staging, 100% 5 year disease-free survival was
achieved with surgery alone.<32> Prognosis for early stage tumours
with capsular rupture or positive peritoneal washings was slightly
worse.<33>

Chemotherapy
The literature on chemotherapy consists mostly of trials of
single-agent or combination regimens in patients with advanced
ovarian cancer. Trials in early-stage disease are plagued by
inconsistencies of staging and grading. In one study, patients with early
stage ovarian cancer were randomized to receive melphalan or no
treatment. Five-year disease-free survival for the two groups was not
statistically different (p>0.05) at 91% and 98% respectively.<34>
A companion study randomized women with poorly
differentiated Stage I or II tumours to receive either melphalan, or a
single dose of intraperitoneal Chromic Phosphate, a radioisotope. Five
year disease-free survival was 80% for both groups. Overall survival for
the two groups was approximately equal. The authors conclude that
Chromic Phosphate is the preferred treatment, because of the risk of
myelosuppression, gastrointestinal toxicity, and leukemias associated
with Melphalan. Both Chromic Phospate and Melphalan toxicity have
been observed by other investigators.<35>
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Radiotherapy
There is a scarcity of randomized controlled trials of
radiotherapy. Dembo and colleagues<36> postoperatively randomized
patients with Stage I tumours to “watchful waiting” or pelvic
irradiation. Relapse rates depended more on the degree of
differentiation of the tumours than on treatment received.

Adverse Effects
The unfavourable effects of screening, (including patient anxiety
due to false positive results, and the false sense of security occasioned
by false negative results) have remained largely unquantified. In those
with a family history of ovarian malignancy, the side effects of
prolonged hormonal replacement therapy following prophylactic
oopherectomy must also be considered.
Buchsbaum<37> reported a startling rate of adverse outcomes
of surgical staging of ovarian carcinomas, including 74 complications in
154 patients and one postoperative death. Most other authors have
noted far fewer adverse outcomes of diagnostic laparotomy.<38-40>
Diagnostic laparoscopy may offer a less invasive, and presumably
less risky, alternative to laparotomy. However, primary endoscopic
surgery is not generally accepted for routine management of suspected
ovarian cancer, because of the fear of spreading malignant cells.
Guidelines for the pelviscopic management of ovarian masses are
currently under review.

Familial Ovarian Cancer
Routine screening has been widely advocated in this population,
in which the greater prevalence of disease should markedly increase
the positive predictive value of all detection measures. In a screening
study in asymptomatic women with at least one first degree relative
with ovarian cancer, the prevalence of ovarian cancers was 3.9 per
1,000. This is much higher than the 0.4 per 1,000 prevalence quoted
for the general population. The false positive rate was also higher,
however, because of the higher incidence of benign ovarian masses.
The positive predictive value of ultrasonography under these
circumstances was considerably higher than usual, at 7.7%.<4>
Based on such evidence, many researchers advocate combination
screening in an academic centre for all women with one or more firstdegree relative(s) with ovarian cancer. As tumours tend to develop at
a younger age in this group, it has been suggested that such screening
begin at age 30. In addition to screening, prophylactic oophorectomy
is recommended, particularly where there is a history of hereditary
ovarian cancer. Unfortunately, even this radical prophylaxis does not
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guarantee immunity from cancer, as rare case reports of postoperative
disseminated intraabdominal carcinomatosis have been published.

Recommendations of Others
The U.S. Preventive Services Task Force concluded that
screening of asymptomatic women for ovarian cancer is not
recommended.<41> This group does indicate that it is “prudent” to
examine the adnexa, if a pelvic examination is to be done for other
reasons.
For pre- and post-menopausal women without a family history
of ovarian cancer, the American College of Physicians (ACP) does not
recommend screening (ultrasound or CA 125). For women with a
family with hereditary ovarian cancer syndrome, ACP recommends
referral for specialist care. ACP also recommends that for other
women with a family history of ovarian cancer (in one or more
relatives), decisions about screening be made based on other risk
factors (age, parity and history of oral contraceptive pill use).

Conclusions and Recommendations
There is fair evidence in published clinical research to exclude
screening for ovarian cancer, either by abdominal examination, pelvic
or transvaginal sonography, or CA 125 levels, from the periodic health
examination of asymptomatic pre- and post-menopausal women
(D Recommendation). It would be reasonable to examine the adnexa
if a pelvic examination were being done for another reason, such as
cervical inspection or pap smear.
There is insufficient evidence to recommend for or against
screening in individuals with one or more first-degree relatives with
ovarian cancer (C Recommendation). However, in light of the
significantly higher incidence of ovarian malignancy in such women,
expert opinion currently suggests that they be referred to an academic
research centre for regular combination screening with pelvic
examination, ultrasonography, and determination of CA 125 levels.
There is little evidence concerning the frequency of such screening.

Unanswered Questions (Research Agenda)
Well-designed clinical trials are needed to elucidate further the
natural history of ovarian cancer, and to assess multimodal screening
for ovarian cancer, to determine whether the combination of pelvic
examination, tumour markers, and transvaginal sonography will lead to
reduced mortality. Further assessment of the test characteristics for
these screening maneuvers in well-defined populations, such as those
with a familial risk of ovarian cancer, would also be of value. The cost-
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effectiveness of screening for ovarian cancer will depend on the
determination of its effectiveness, if any.

Evidence
Articles assessing screening for ovarian malignancy were
obtained by a computerized search (MEDLINE from 1975 onwards)
using the MESH headings screening, ovarian neoplasms, and one of
either ultrasonography, CA125 antigen, neoplasms-staging, surgery,
chemotherapy, or radiotherapy. Only references in English were
retrieved. Review articles, and those dealing with advanced stages of
ovarian cancer or nonepithelial tumours (see below) were excluded.
Content experts were consulted to ensure that all relevant research
was analyzed. A Technical Report (1992) including a full reference list is
available upon request. This review was initiated in January 1992 and
recommendations finalized by the Task Force in January 1994.
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Screening for Ovarian Cancer
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

For Asymptomatic Pre- and Post-Menopausal Women
Screening by pelvic
exam, ultrasound,
transvaginal
sonography (TVS),
serum tumour antigen
(e.g CA 125) or
combination

Poor positive
predictive value for
early detection of
ovarian carcinoma.
Effectiveness of
screening unknown.

Case series<2,1124,30,31> (III) and
case-control studies
(for CA 125 only)
<26-29> (II-2)

Evidence of harm from
diagnostic laparotomy.

Case series<37-40>
(III)

Few well-controlled
studies on treatment;
better prognosis with
early stage cancers.

Randomized controlled
trials<34-36> (I) and
case series<32,33>
(III) for various
therapies

Fair evidence to
exclude screening for
ovarian cancer by any
means for pre- and
post-menopausal
women (D)

For High-risk Women with > 1 First-degree Relative with Ovarian Cancer
Multimodal screening
(pelvic exam, TVS, CA
125)*

*

Evidence of higher
positive predictive
value for detection
because of higher
prevalence in this
group. Effectiveness
of screening unknown.

Case series<4> (III)

Insufficient evidence
to recommend for or
against screening (C)

The frequency of screening recommended by experts in this area is twice yearly. There is
little evidence to support this.
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C HAPTE R
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for
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Screening for Cervical Cancer
1

Prepared by Brenda J. Morrison, PhD

In 1979 the Canadian Task Force on the Periodic Health
Examination found that there was fair justification for the view
that the incidence and mortality of invasive cancer of the cervix
could be reduced by taking cervical smears (B recommendation).
The optimum age and frequency at which smears should be taken
was not known but was identified as a research priority. This
basic position has not changed but in 1991 the evidence was reexamined by the Task Force in response to the publication of the
Report of a National Workshop on Screening for Cancer of the
Cervix.<1>
Examining the ovaries at the time of cervical cancer
screening should also be considered for women at high-risk of
ovarian cancer (see Chapter 72).

Burden of Suffering
Cervical cancer is the eleventh most common cancer among
women in Canada. In 1993, an estimated 1,300 women developed
cervical cancer and about 400 died of the disease. In 1989, an
estimated 10,000 potential years of life were lost due to cervical
cancer. The major factors known to be associated with the occurrence
of cervical cancer are age of first sexual intercourse, number of
consorts, number of previous partners of consorts, smoking, low
socio-economic status and possibly infections such as human
papillomavirus. However, note that screening for human papillomavirus (Chapter 63) is not recommended as part of cervical cancer
screening. Rather the factors associated with the highest risk are
having many sexual partners, a consort with many sexual partners and
an early age of first intercourse. Most studies show that for each
additional partner the risk appears to increase linearly by a factor
ranging from 0.5 to 1, up to a relative risk of at least 9; for early age of
first intercourse (before 17 or 18 years of age), the relative risk has
been reported to range between 2 and 3.
Depending upon the stage at which the disease is detected,
five-year survival rates range from 90% for stage 1 to 10-15% for
stage 4, suggesting that any screening measure which permits earlier
detection will improve survival.

1
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Maneuver
At present only one test is suitable for general population
screening, the Papanicolaou smear test. False positive test results
are not a major concern because a second smear can be taken and
colposcopy done with minimal risk and relatively little expense;
however some needless anxiety will be generated. False negative test
results, on the other hand, allow the disease to escape detection until
it reaches a less treatable stage. Even in well run laboratories estimates
for false negative error rates run as high as 25%. The error can result
from failure of the physician to obtain malignant cells from the cervix
or failure of the laboratory process, including misinterpretation of the
slide. Obtaining an adequate smear can be difficult since cytological
abnormalities usually arise at the squamo-columnar junction and the
site of this junction regresses up the cervical canal as a woman ages.
As for laboratory error, the false negative rate appears to be lower in
laboratories that process a large volume of smears.

Papanicolaou smear
testing has a high
false negative error
rate

Effectiveness of Screening
Although the etiology of cancer of the cervix has been the
subject of much debate and there are still uncertainties concerning
the progression of dysplasia and carcinoma in situ to invasive cancer,
there is evidence from both cohort and case-control studies that
participation in cervical cytology screening programs reduces the
incidence of invasive disease.<2-7> It has been estimated that
somewhere between a quarter and one half of carcinoma in situ
progresses; for dysplasia, the proportion is less. In the majority of
cases progression appears to be slow. Models of screening frequency
indicate that even a ten year smear interval would reduce the
incidence of invasive cancer by about two-thirds. Because screening
for this disease is so widespread, a more precise measurement of its
benefit, as assessed by a randomized controlled trial, is not ethically
possible.

In the majority of
cases, progression
of cervical cancer
appears to be slow

Recommendations of Others
It is not our purpose to review the cohort and case-control
evidence since this material has been presented in three major reports
produced by the Canadian government during the last 15 years<2,8-9>
dealing exclusively with cervical screening policy. The first, known as
the Walton Report,<8> recommended that all women over the age of
18 who have had sexual intercourse should be screened and that, if the
initial smear showed no atypia, a second smear be taken in a year’s
time to affirm that the first was not a false negative. If both these and
later smears were normal, screening should be carried out every three
years, until the age of 35 and every five years thereafter to age 60.
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At present most
invasive cancer
occurs in
post-menopausal
women, many of
whom have never
been screened

In 1982 the Walton report was revised<9> because of concerns
that the sexual freedom resulting from improvements in contraceptive
technology might have induced an “epidemic” of cervical cancer among
younger women. The recommendation for women under thiry-five
was changed to annual screening. Since that time, however, it has been
concluded that for the majority of cases the progression of dysplasia
and carcinoma in situ is slow. As a consequence the third report, The
National Workshop Report, published in 1991, returned to the original
recommendation of screening every three years and, in the interests of
simplicity, suggested continuation of this frequency for women over
35. Another change was extension of the surveillance period to the
age of 69, since most invasive disease occurs in post-menopausal
women, many of whom have never had a smear or have had one taken
infrequently. The report also dropped the recommendation for more
frequent screening for high-risk women. The Workshop urged the
establishment of organized cervical screening programs with a central
laboratory in each province, based on the assumption that programs
with centralized laboratories would be in place throughout the
country.
In 1989, the U.S. Preventive Services Task Force recommended
regular papanicolaou testing for all women who are or have been
sexually active. Beginning with the onset of sexual activity, the test
should be repeated every one to three years at the physicians
discretion up to age 65 after which testing may be discontinued if
previous smears have been consistently normal. This recommendation
is currently under review.<10>

Frequency of Routine Screening
Since no controlled trials have been carried out, no well
grounded scientific evidence exists on which to base recommendations
for the optimum frequency of screening. The recommendations of the
most recent National Workshop<1> are largely based on the report
from the International Agency for Research on Cancer<11> which,
in turn, was based on case-control studies and computer models
constructed with parameters derived from cohort studies. However,
Knox<12> has recently published an analysis showing that estimates of
the relative protection of screening (and therapy) derived from such
case-control and cohort studies are potentially invalid. The estimate
depends on the true protective effect of the test and therapeutic
procedures but is also determined by the ratio of the “uptake rate” of
the screening procedure (or proportion being screened) in the case
population and control population. If the uptake is unequal in the two
groups, then the estimate may be biased. The greater the uptake of
screening in the control group, relative to that for the cases, the
greater the apparent protection. Many reports have documented that
the women who are at highest risk of developing cervical cancer have
infrequent or no smears. Therefore estimates of relative risk will be
886

strongly confounded by the difference in uptake rates between the
cases and controls.

Conclusions and Recommendations
In light of the foregoing considerations, it is difficult to formulate
frequency recommendations that have solid scientific validity. On
an observational basis all that can be said is that women who are
presently being screened regularly have a very low rate of developing
cervical cancer, whereas those who are being screened infrequently or
not at all, have a much higher risk of developing the disease. In the
British Columbia cohort study only 4% of cases of carcinomas in situ or
worse were detected by smears subsequent to a third smear.<2>
There is fair evidence to include Papanicolaou smears in the
periodic health examination of women who have been sexually active
(B Recommendation). The Task Force concurs with the Workshop’s
recommendations concerning frequency of smears once central
laboratories are operational. Until such time, it recommends that highrisk women be screened more frequently than every 3 years since
the false negative rate may run well above 25%, and the disease
progression rate is known to vary. Physicians should keep in mind,
however, that these high-risk women constitute a small proportion of
the population.
Because some social stigma may be attached to being labelled as
being at high risk, individual physicians should consider informing a
patient of the risk factors and allowing her to make the decision on the
appropriate frequency of screening.
The Task Force emphasizes that the largest group of women at
greatest risk of dying from cervical cancer are those who have never
been screened. The majority of these are women over 50, particularly
native women and women who have immigrated from poorer
countries. It is more important that these women be screened, even
if only once, than that average or low-risk women be screened
frequently.

Unanswered Questions (Research Agenda)
Research into methodologies to reach women who have never
been screened is critical. In future, most women reaching middle-age
will have had many cervical smears and may therefore be at a different
risk than the average middle-aged or older woman is at present. Most
will have had nothing but negative smears. It is important to determine
if, in well tested women, a history of numerous negative smears is
associated with a substantially reduced risk.
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Evidence
The evidence used in this review was taken from the collection
of the author. This review was initiated in June 1989 and the
recommendations were finalized by the Task Force in January, 1992.
A technical report with a full reference list dated February 1992 is
available upon request.
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Screening for Cervical Cancer
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Papanicolaou smear*

Cervical smears
reduce the risk of
developing invasive
carcinoma of the
cervix in women who
have been sexually
active.

Cohort and casecontrol studies<2-7>
(II-2)

Fair evidence to
include in PHE of
sexually active
women (B)

*

Annual screening is recommended following initiation of sexual activity or age 18; after 2
normal smears, screen every 3 years to age 69. Consider increasing frequency for women
with risk factors: age of first sexual intercourse < 18 yrs, many sexual partners or consort with
many partners, smoking or low socioeconomic status.
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Screening for Testicular Cancer
Adapted to the Canadian context by R. Wayne Elford, MD, CCFP,
FCFP,1 from the report prepared for the U.S. Preventive Services
Task Force2

In 1984, the Canadian Task Force on the Periodic Health

Examination recommended that screening should be performed
only on patients with a history of cryptorchidism, testicular
atrophy or ambiguous genitalia.<1> In our current review we find
insufficient evidence to include or exclude routine screening for
testicular cancer in the general population (C Recommendation).

Burden of Suffering
Testicular cancer is a relatively uncommon disease. The lifetime
probability of developing the condition is 0.30% and of dying from it
0.03%. Testicular cancer represents 1.1 percent of cancers among men.
Rates peaked in the age group 30 to 39 in the 1970s. By the 1980s the
peak had shifted downward to the age group 25 to 34 years, where
almost half the cases now occur. Testicular cancer is the most
common cancer in men aged 15 to 34 years, and the incidence has
been rising only in this age group. This age-specific trend has been
observed in all regions of Canada, although the rates remain lowest in
Quebec and the Atlantic region. Rates in the Prairies have been the
most stable. Increasing rates have been observed in other countries
but remain unexplained.<2> The major predisposing risk factor is
cryptorchidism which increases the risk 2.5 to 40 times.<3> 80-85% of
these tumors occur in the cryptorchid testicle while 15-20% occur in
the contralateral testicle. Other risk factors include previous cancer in
the contralateral testicle, a history of mumps orchitis, inguinal hernia
or hydrocele in childhood, and high socioeconomic status.<3>
Ninety-six percent of testicular cancers are of germ cell origin of
which seminoma is the most common type. Prognosis and treatment
depend on the cell type and stage of disease, however recent advances
in treatment have resulted in a 92% overall five-year survival.<4> Even
in studies of advanced cases cure rates of 85% are now being reported.

Maneuver
Two modalities proposed as screening tests for testicular cancer
are physician palpation of the testes and self-examination of the testes
by the patient. Detection of a suspicious testicular mass constitutes a
1

Professor and Director of Research and Faculty Development, Department of
Family Medicine, University of Calgary, Calgary, Alberta
2
By Paul S. Frame, MD, Tri-County Family Medicine, Cohocton, New York
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positive test, and the diagnosis is confirmed by biopsy and histologic
examination. There is no information on the sensitivity, specificity or
positive predictive value of testicular examination in asymptomatic
persons, whether done by physicians or by patients.
Due to the low incidence of the disease and the high cure rate,
measures of sensitivity and specificity of these examinations, even if
they were known, might not be very meaningful. If sensitivity is defined
as the ability to detect disease at a curable stage, sensitivity is probably
high since the overall cure rate is 92%. The negative predictive value
is probably also quite good due to the low incidence of the disease.
The positive predictive value, however, of palpation of the testes is
probably very low due to the low incidence of disease and large
number of other causes of scrotal masses. There is evidence, from
older literature, that between 26% and 56% of patients presenting
initially to their physician with testicular cancer are first diagnosed as
having epididymitis, testicular trauma, hydrocele, or other benign
disorders,<5> and they often receive treatment for these conditions
before the cancer is diagnosed.<6>
There have been few studies of whether counselling men to
perform self-examination motivates them to adopt this practice or to
perform it correctly. Research to date has demonstrated only that
education about testicular cancer and self-examination may enhance
knowledge and self-reported claims of performing testicular
examination.<7> One study found that men who reviewed an
educational checklist on how to perform self-examination were able
to demonstrate greater skill when self-examination was performed
moments later, and they were able to recall the contents of the
checklist in a telephone survey months later.<8> Few studies,
however, have examined whether education or self-examination
instructions actually increase the performance of self-examination. It is
also unclear whether persons who detect testicular abnormalities seek
medical attention promptly. Patients with testicular symptoms may
wait as long as several months before contacting a physician.<9>
Finally, no studies have shown that persons who perform testicular
self-examination are more likely to detect early-stage tumors
or have improved survival than those who do not practice selfexamination.<10> Published evidence that self-examination can detect
testicular cancer in asymptomatic persons is limited to a small number
of anecdotal reports.

Published evidence
that self-examination
can detect testicular
cancer in
asymptomatic
persons is limited to a
small number of
anecdotal reports

Tumor markers, including alpha-fetoprotein and human chorionic
gonadotropin are useful in following non-seminomatous testicular
cancers but are not useful for early detection or screening.<3>
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Effectiveness of Early Detection and
Treatment
Cisplatin-based
chemotherapy
regimes have
dramatically improved
the 3-5 year survival
rates to greater than
90%

The prognosis for advanced stages of testicular cancer has
improved dramatically in the past decade with the introduction of
better chemotherapy. Current cure rates are over 80%.<10,11>
However, the outcome of treatment is still better for patients with
Stage I cancer than for those with more advanced disease and the
treatment of early cancer has less cost and morbidity. Treatment for all
types and stages of testicular cancer includes removal of the involved
testicle. The current five-year survival for Stage I seminoma treated
with radiotherapy is 97%.<4> Stage I nonseminomatous cancers
(e.g., teratomas, embryonal carcinoma, choriocarcinoma) treated with
radical retroperitoneal lymph node dissection have a reported 3- to
5-year survival approaching 90%.<12> With the advent of cisplatinbased chemotherapeutic regimens, a 3-year survival of 90-100% has
been reported. Reported survival in patients with disseminated
testicular cancer, however, is lower (about 67-80%), and these persons
require intensive treatment with chemotherapeutic agents that
produce a variety of systemic side effects.<4,11>
Although lead-time and length-time biases may account for
part of the improved survival observed for persons with early-stage
testicular cancer, it is likely that the prognosis is, in fact, better for
persons with less advanced disease. There is, however, no evidence
that screening causes more cancers to be diagnosed when Stage I, or
improves outcome. Even without screening, 60-80% of seminomas
are diagnosed in Stage I.<12> There is evidence that once testicular
symptoms have appeared, diagnostic delays are associated with more
advanced disease and lower survival.<5,9,13>
The appropriate management and follow-up of patients with a
history of an undescended testicle is controversial.<14,15> It is known
that orchiopexy at puberty does not prevent malignant transformation.
It is uncertain whether earlier orchiopexy (prior to school age), which
is now common practice, will prevent development of testicular
cancer.<14> One study found carcinoma in situ in 1.7% of men with a
history of cryptorchidism who had testicular biopsies. They projected
that 50% of these lesions would progress to invasive cancer and
recommended testicular biopsy be offered all men with a history of
cryptorchidism.<15> Many experts recommend that intra-abdominal
testes should be removed.<3> The survival for patients with a history
of cryptorchidism who develop testicular cancer is excellent as it is in
non-cryptorchid patients. No studies have been done to evaluate
outcome benefits of formal screening of men with a history of
cryptorchidism.
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Discussion
There is no direct experimental evidence on which to base a
recommendation for or against screening for testicular cancer by
either physician examination or patient self-examination since no
studies of screening have been done. One can calculate, however,
that it is highly unlikely screening would significantly improve the
already good outcome in this uncommon disease. If a population of
100,000 men aged between 15-35 years were screened with a 100%
sensitive test, at most 10 cancers would be detected. At least 9 of
these would be expected to be cured in the absence of a formal
screening program. It is unknown whether the tenth patient would
also be cured as a result of the cancer being detected by screening. A
primary care physician with 1,500 males in his/her practice could
expect to detect one testicular cancer every 15-20 years.
The vast majority of men screened by either physician or selfpalpation would have normal examinations; of those with suspicious
masses, most would have benign disease (false positives). Many
of these cases, however, would require referral to urologists,
radiographic studies, or invasive procedures (e.g., orchiectomy, inguinal
exploration) before malignancy could be ruled out.<14> These
interventions would incur considerable costs and possible morbidity.
Men with a history of undescended testes have a much greater
incidence of testicular cancer. Although screening in this population
has also not been shown to improve outcome it would be expected to
have a much higher yield.

Recommendations of Others
In 1989, the U.S. Preventive Services Task Force found that there
was insufficient evidence of clinical benefit or harm to recommend for
or against routine screening of asymptomatic men for testicular cancer
but that clinicians should advise adolescent and young adult males to
seek prompt medical attention for testicular symptoms such as pain,
swelling, or heaviness.<16> This recommendation is currently under
review.
The American Cancer Society<17> and the National Cancer
Institute<18> recommend that testicular examination be included as
part of the periodic health examination of men. Recommendations
differ on whether patients should be counselled to perform testicular
self-examination. The American Cancer Society<19> and the National
Cancer Institute<20> recommend that all postpubertal males should
perform monthly testicular self-examination. Physicians have been
advised to instruct male patients on how to perform this examination
and some authorities believe the techniques should be reviewed at
every periodic health visit beginning with puberty and continuing
throughout life.<21> Others, citing the lack of evidence that self895

examination is effective, have advised physicians against routinely
devoting time to discussing testicular self-examination.<10,22>

Conclusion and Recommendations
Selected populations
(cryptorchidism,
testicular atrophy,
ambiguous genitalia)
should be informed of
their increased risk
for testicular cancer

Because no studies of screening for testicular cancer by physician
or patient self-examination have been reported, there is insufficient
evidence to include or exclude screening for this cancer in the periodic
health examination of men (C Recommendation). Based on the low
incidence of disease and the current high cure rate it is unlikely formal
screening would improve the already excellent prognosis. Patients with
a history of cryptorchidism, orchiopexy, or testicular atrophy should
be informed of their increased risk for developing testicular cancer and
counselled about screening options. The optimal frequency of such
examinations has not been determined and is left to clinical discretion.
Clinicians should advise adolescent and young adult males to seek
prompt medical attention if a testicular mass is noted.

Evidence
A MEDLINE search was conducted using the main heading of
testicular cancer with subheadings of prevention, screening and
epidemiology from 1986 to 1992. This review was initiated by the Task
Force in November 1993 and the recommendations finalized in January
1994.
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Screening for Testicular Cancer
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Routine examination
of testes either by
physician or by patient
self-examination

General Population
No studies of
screening for testicular
cancer have been
performed.

Expert opinion<20>
(III)

Insufficient
evidence to include or
exclude from the
periodic
examination (C)

Selected Population *
Inform of increased
risk and educate
regarding screening
options.

Expert Opinion<20>
(III)

Insufficient
evidence to include or
exclude but it may be
prudent to follow highrisk individuals with
regular physician
examinations (C)

Useful in monitoring
non-seminomatous
cancer (infrequent
type of testicular
cancer).

Expert opinion
<9,10> (III)

There is fair evidence
to exclude from
periodic health
examination (D)

Tumor markers such
as alpha fetoprotein or
chorionic
gonadotropin

*
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Selected populations - cryptorchidism, testicular atrophy, ambiguous genitalia
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Screening for Cognitive Impairment
in the Elderly
Prepared by Christopher Patterson, MD, FRCPC

1

Cognitive impairment is a common finding in older people,
as the prevalence of dementia increases with age. The most
common cause of dementia is Alzheimer’s disease, a slowly
progressive primary dementing disorder. Intercurrent illnesses,
infections, metabolic disturbances and drug intoxications may all
cause or exacerbate mental confusion. Depression may worsen
and occasionally mimic dementia. Identification of dementia in
the early stages offers the potential to plan to deal with
subsequent deterioration, organize community supports, and
anticipate later incompetence, by measures such as advance
directives and power of attorney. A large number of drugs have
been studied for their effect on improving the cognitive and
behavioural aspects of Alzheimer’s disease. While beneficial
effects on cognitive performance have been documented, these
are rarely of sufficient magnitude to be of clinical importance.
The potential harm of labelling an individual as demented must
be weighed against possible benefits. There is insufficient
evidence to recommend for or against measures to detect
asymptomatic cognitive impairment. The prudent physician is
advised to remain alert for clues that suggest deteriorating
cognitive function, and then to pursue an appropriate diagnostic
course of action.

Burden of Suffering
Prevalence of
dementia is less than
5% below 75 years of
age, but above 40%
over age 80 years

Prevalence studies in Europe, the United States and Canada
reveal relatively consistent findings. While methods of ascertainment
vary from study to study, the prevalence of severe dementia in people
aged 65 and over residing in the community is between 2.5 and
5%.<1-3> For mild degrees of dementia the prevalence is agedependent, with rates less than 5% below 75 years, to 40% or higher
above the age of 80.<4> The incidence has been estimated at 1% in
persons over 65 and up to 2.5% in those over the age of 80. Projected
figures for Canada are 225,000 new cases of dementia per year.<3> In
addition to the cognitive deficits produced by dementia, behavioural
abnormalities are common. These frequently lead to excessive
caregiver stress, and may precipitate hospital or institutional admission.
Behaviours such as restlessness, wandering, aggression, failure to
1
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recognize relatives and locations, and inappropriate sexual behaviour
are particularly troublesome. The presentation of physical disease may
be altered or obscured. People with dementia have reduced survival.

Maneuver
Dementia is readily recognizable in its advanced stages. In the
early stages it often goes undetected. Conventional medical histories
and examinations frequently fail to identify cognitive impairment or
to distinguish it from hearing impairment, depression, aphasia,
bradykinesia, etc. Criteria have been established for the diagnosis of
dementia.<5,6> While the “complete mental state” examination is well
described in standard texts, attempts have been made to develop short
mental status questionnaires to screen for cognitive impairment. The
Mini Mental State examination (MMS)<7> is the most frequently used
and has the most clearly defined test characteristics. Others include
the Short Portable Mental Status Questionnaire (SPMSQ)<8> and the
Clock Drawing test.<9> The MMS requires no special equipment and
can be completed within 5-10 minutes. Little training is required, and a
standardized version has been developed.<10> The sensitivity of this
instrument to detect moderate dementia approaches 90% with a cutoff point of 24 out of 30. Corresponding specificity is about 80%.
The test is valid and reproducible, particularly in its standardized
form.<10> The SPMSQ has had similar sensitivity in published
series,<11> but has been less well studied. It is a less comprehensive
instrument than the MMS, as it examines principally orientation and
memory, and does not cover areas of language or motor tasks. The
clock drawing test, originally developed for examination of parietal
lobe function, is an extremely quick test. Despite its simplicity, it offers
excellent sensitivity (92%) and specificity (97%) for the detection of
moderate to severe dementia.<12>
An alternative approach to the use of mental status
questionnaires is screening using Instrumental Activities of Daily Living
(IADL). Sixty-nine percent of a random sample of 2,792 community
dwellers aged 65 years and over were subjected to a two-phase
screening procedure. The first phase included a functional assessment
using an IADL scale and the MMS. Subjects who fulfilled Diagnostic and
Statistical Manual of Mental Disorders criteria for dementia, were
evaluated by a neurologist using National Institute of Neurological
Diseases and Stroke – Alzheimer Disease and Related Disease
Association criteria for dementia. The prevalence of dementia in this
sample was 2.4%. Subjects experiencing difficulty in telephone use, use
of public transportation, responsibility for medication use and handling
finances had a 12 times greater probability of being diagnosed with
dementia.<13> The MMS score is correlated with the ability to
perform daily activities in cognitively impaired individuals.<14>
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When an older person is discovered to have cognitive
impairment a search is usually made for illnesses causing cognitive
impairment which may be modifiable, in the hope that the condition
will be improved or reversed. Although earlier literature suggested
that up to one third of cases of apparent dementia were caused by
illnesses whose treatment could lead to improvement, a recent
overview analysis of the subject concluded that only 11% of dementing
illnesses in older people resolved during follow-up (8% partially,
3% completely). The most common underlying remediable factors
were drug intoxication, depression and metabolic abnormalities.<15>
Two recent large community studies have been carried out to examine
the results of screening and subsequent investigations. In a three-phase
study in Eastern Baltimore, Md, 78% of 3,481 subjects completed the
National Institute of Mental Health Interview Survey questionnaire
together with a version of the MMS. Eighty percent of a random
sample of these subjects (n=1,806) were examined by psychiatrists.
Thirty-six of the 44 diagnosed by a psychiatrist as having definite or
probable dementia were subjected to full neurological investigations.
The prevalence of dementia was 6.1% in this population and no cases
of reversible dementia were found.<16> In a second large community
study from East Boston, 3,624 subjects over the age of 65 were
examined with a screening procedure based on detection of immediate
and delayed memory. Four hundred and seventy-two who appeared to
have cognitive impairment were identified. Of these, 83.5% were found
to have a clinical diagnosis of probable Alzheimer’s disease.<4> The
vast majority of older community subjects discovered by screening to
have cognitive impairment are suffering from Alzheimer’s disease and
do not have a correctable or even potentially correctable dementing
illness. While there are theoretical reasons to identify people with
dementia for early treatment, early intervention has not been shown
to modify the course of the illness. Theoretically, in those who have
vascular dementia, correction of risk factors (e.g. treatment of
hypertension, or anticoagulation for atrial fibrillation) could delay the
progress of dementia. A wide variety of agents have been tested in
Alzheimer’s disease. Drugs presently showing most promise increase
the central levels of acetyl choline. Tacrine (tetrahydroaminoacridine),
has been approved for use in the United States and is available in
Canada. Modest but definite improvements in cognitive performance
have been documented in some<17-19> but not all<20,21> studies.
Drugs which promote enhanced cerebral metabolism have also shown
some benefit, although drugs such as Hydergine have largely been
abandoned in the face of recent studies which have shown no
significant effect.<22> Chelation therapy with desferrioxamine has
shown some promise and may delay disability in Alzheimer’s
disease.<23> There are no published trials examining the effects of
treatment on subjects who have been discovered by community
screening to suffer from cognitive impairment.
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One potential benefit of early identification is the ability to plan
for the anticipated further cognitive decline. For example, the
assignment of a sustaining power of attorney can be made at a time
before mental incompetence occurs, obviating more complex
maneuvers to handle an individual’s estate at a later date. The ability to
discuss advance directives with an individual is another potential
benefit. Planning and consideration of timely relocation to a more
protected environment may also be beneficial and early involvement
with caregiver support groups may assist individuals in dealing with
ultimate disability. None of these theoretical advantages has been
subjected to appropriate study.
Potential negative consequences of early identification of
cognitive impairment clearly exist. Labelling an individual as demented
may affect his or her ability to obtain life or health insurance, and may
influence attitudes towards the individual by health care professionals
and others. The label of Alzheimer’s disease may cause prejudice and
difficulty in gaining admission to some long-term facilities. The negative
effects of labelling an older person as demented have not been studied
systematically, although a small body of social science literature
explores this important area.<24> Negative attitudes have been
identified among professionals and lay people.

A label of dementia
provokes negative
attitudes among
professionals and lay
people

Recommendations of Others
The U.S. Preventive Services Task Force recommended against
screening for cognitive impairment in 1989.<25>

Conclusions and Recommendations
Despite the theoretical advantages of identifying individuals with
cognitive impairment, there is no evidence to indicate whether this
leads to a net benefit or risk to the individual. Although pharmaceutical
agents are able to produce measurable changes in cognitive
performance in people with Alzheimer’s disease, none has been shown
to result consistently in clinically significant improvement. The high
cost of investigation to exclude reversible causes of dementia, and the
negative effects of labelling are examples of potential harm.
Identification of asymptomatic cognitively impaired individuals by the
use of short mental status tests or by any other means has not been
demonstrated to produce benefit. Thus there is insufficient evidence
to recommend for or against screening (C Recommendation). The
prudent physician should be alert for any reports or behaviour which
may indicate cognitive impairment (e.g. forgetting appointments, poor
medication compliance), and then pursue appropriate strategies for
further investigation and treatment.<26>

Caregivers should be
alert for reports or
signs of behaviour
that signal the need
to investigate for
dementia
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Unanswered Questions (Research Agenda)
1.

Although two of the brief mental status instruments reviewed
appear satisfactory for case finding in primary care, they are not
ideal, and more sensitive and specific instruments are desirable.

2.

The search for effective treatments for Alzheimer’s disease
should incorporate outcome measures including physical
functioning, behaviour measures of caregiver burden and ability
to delay or prevent institutional care.

3.

Trials of screening are necessary to examine the impact of
detecting cognitive impairment, its subsequent investigation and
treatment.

4.

Studies should be directed towards discovering any negative
effects from attaching the label of Alzheimer’s disease or
cognitive impairment to a person.

Evidence
Subsequent to the background paper prepared in 1988, search of
the recent literature (1988-Dec 1993) was carried out using the
following terms: mass screening (MH), geriatric assessment (MH),
cognition disorders (MH). This review was initiated in October
1993 and updates a report published in 1991.<27> Recommendations
were finalized by the Task Force in January 1994.
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Screening for Cognitive Impairment in the Elderly
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Screening with short
mental status
instruments

The Mini Mental State
examination (MMS),
Short Portable Mental
Status Questionnaire
(SPMSQ) and clockdrawing test have high
sensitivity and
specificity for
detection of cognitive
impairment but early
intervention has not
been shown to modify
the course of illness.

Cohort analytic
studies<4,16> (II-2);
case series
<10-12> (III)

Insufficient evidence
to recommend for or
against screening (C);
the prudent physician
should be alert for any
symptoms which
suggest cognitive
impairment and
conduct appropriate
assessment

Potential harm of
labelling individuals as
demented has not
been systematically
studied but must be
weighed against
possible benefits.

Expert opinion<24>
(III)
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Prevention of Household and Recreational
Injuries in the Elderly
1

Prepared by R. Wayne Elford, MD, CCFP, FCFP

In the 1979 Canadian Task Force report, home and
recreational injuries were acknowledged to constitute an
important proportion of accidents.2 The report emphasized the
particular risk for the elderly.<1> At that time there was
insufficient literature on the subject to justify a recommendation
on scientific grounds. This lack of evidence persists for most areas
of injury prevention among the elderly. New evidence has
emerged, however, supporting multi-disciplinary post-fall
assessment where this service is available. Accidental injury and
death caused by motor vehicle accidents (46.5% of all deaths due
to accidents) is covered in a separate chapter (Chapter 44).

Burden of Suffering
The seven leading causes of unintentional death in Canada are
falls (21%), drowning (6.4%), burns, fire-related injuries (4.8%),
suffocation (4.7%), poisonings (4.7%), bicycle and sports-related
injuries (1.7%), and firearms (0.7%).<2> Injuries sustained in falls are a
major cause of mortality and morbidity in the elderly population.<3>
Table 1 summarizes the Canadian mortality and morbidity rates for
various types of injury in the elderly. A brief description of the risk
factors associated with each of the leading causes of unintentional
injury in the elderly is provided.

Falls

Falls resulting in
serious injury or
death are among the
most frequent causes
of hospital admission
in the elderly

In 1988 there were 2,100 deaths due to falls.<2> Falls resulting
in serious injury or death were much more frequent among those aged
55 and over; 70% of fatal falls were among persons 75 years and
over.<4> Ninety-five percent of injuries among the elderly living in
long-term care facilities were due to falls.<5> One percent of falls by
individuals aged 65 and over result in hip fracture. A descriptive study
found fewer than 30% of 219 women aged 59 and over with hip
fractures regained reported pre-fracture levels of physical function.
Also, high post-surgery depression scores were associated with
poorer recovery. A case-control study of 149 institutionalized and
68 non-institutionalized elderly persons (15% female and 87% male
1
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however, many articles in the literature still use the term “accidental”.
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respectively), matched by age, sex and living location, found fallers
were more physically and functionally impaired with hip weakness,
poor balance and more medications predictive of falls in
institutionalized patients (logistic regression p<0.05). Falls without
fracture are among the most common causes of admission of the
elderly to geriatric hospitals, residential homes and nursing homes,
often due to family concerns about safety, restricted mobility and
independence. Risk factors for falling include increased age, female sex,
presence of more than one disease, dementia, depression, acute
illness, decreased mobility, confinement to the home, postural gait
instability, gait disturbance, sensory impairment, medications and
possibly dietary deficiencies.<6>

Drowning
In 1987 there were 429 deaths due to drowning in Canada,
including 135 boating accidents. Only 12% of drowning victims were
over 65 years of age.<7>

Burns, Scalds and Fire-Related Deaths
There were 429 fire-related deaths in Canada in 1987 and 85%
occurred in private dwellings.<4> Of the 402 accidental deaths among
Canadians caused by fire and flames in 1988, about 21% involved
persons over 65 years of age.<7> The number of fires and fire deaths
(844 in 1978) has declined continually and has been attributed to
better education, more widespread use of smoke detectors and fewer
people smoking.<8>

Poisoning
Of the 424 fatal poisonings in Canada in 1987, 16% of the deaths
were among seniors over 65 years of age.<4,7> Most were by drugs
and medications (58%); 23% were by solid and liquid substances and
19% by gases and vapours. Among elderly adults, sedatives are the
most commonly reported agents causing morbidity.

Suffocation
Almost two-thirds of the 415 Canadian deaths by suffocation in
1987 resulted from inhalation and/or ingestion of food; 13% were in
adults over 65 years of age.<4,7>

Effectiveness of Prevention Maneuvers
During the past decade numerous descriptive studies concerning
home and recreational accidents have been published. More important
however, is the steady stream of experimental and quasi-experimental
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studies demonstrating that accidental injury and death are not random,
unpredictable events, but are both predictable and preventable<9> and
must be looked upon as a disease whose prevention must be
approached scientifically. One model for organizing preventive
measures against accidental injury and death is the Haddon
Matrix,<10> named after a leading thinker in injury control. The
Haddon Matrix for generating countermeasures provides a
multifactorial model for developing approaches to injury
prevention.<10> Three widely adopted approaches to interventions
for accidental injury arising from this model are described in greater
detail; namely, public health education, environmental legislation, and
individual counselling.

Public Health Education
In general, modifying the environment appears to be more
effective than trying to change human behaviour among the elderly.
In general, modifying
the environment
appears more
effective than trying
to change behaviour
among the elderly

Legislative/Environmental
Many studies have demonstrated a far greater impact on
promoting home and recreational safety by influencing legislators, who
in turn can modify the environment through building codes and safety
legislation (Table 2).

Individual Counselling

The elderly living
alone are at particular
risk for unintentional
injuries due to falls,
burns, and adverse
reactions from
medications

The “Year 2000 Injury Control Objectives for Canada”
recommend that individual counselling be targeted particularly towards
high risk groups; namely, the socio-economically disadvantaged, the
aboriginal people, situations where alcohol and/or substance abuse is
suspected, and the elderly living alone.<16> Evidence concerning the
effectiveness of legislative action and individual counselling for these
activities will be presented sequentially for each major type of home
and recreational injury.

Falls
Systematic identification and reduction of environmental hazards
prevents injuries. As with other unintentional injuries, modifying the
environment (stairs, especially those with undifferentiated edges,
slippery floor, surface clutter, poor lighting, unexpected obstacles and
ill-fitting footwear) can be far more effective than trying to change the
behaviour of people living in that environment. Several checklists for
home safety evaluation<17> and for studying the epidemiology and
risk of falls have been published, but none has been evaluated in clinical
practice. Exercise programs have demonstrated positive effects on the
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muscle strength, flexibility, and cardiovascular and respiratory systems
of older people. Physiotherapy improved mobility and balance in one
third to one half of 100 patients over age 65 who had recently fallen;
less than one half of patients fell in the 4 months following treatment.
Recreational walking appeared to reduce the risk of fracture in a
cohort of elderly persons.
A Falls Clinic, coordinating the expertise of a geriatrician,
neurologist, cardiologist and psychiatrist, combined with resources in
audiology, ophthalmology and podiatry as well as home visits by an
occupational therapist eliminated falls for 1 year in 77% of patients
who had fallen previously.<6,18> Another randomized controlled trial
of a post-fall assessment, including a detailed physical examination and
environmental assessment by a nurse practitioner, laboratory tests,
electrocardiogram and 24-hour Holter monitoring reduced
hospitalizations by 26% (p<0.05) and hospital days by 52% (p<0.01) for
160 elderly ambulatory residential care facility patients but did not
significantly decrease falls reported on nursing incident reports
(9% lower) or deaths (17% lower) with 2 years of follow-up.<19>
Recommendations for rehabilitation therapies were given to 60% of
intervention subjects. Recommendations for environmental alterations
were made for 45% and alterations in medication for 43%. The authors
concluded that though falls may not be easily prevented, they indicate
the presence of important treatable conditions and some of the
disability and costs associated with falls may be obviated by a thorough
assessment.
An 1989 review indicated there were no controlled studies
demonstrating the effectiveness of detecting disease, changing
medication, promoting exercise, initiating home nursing visits to assess
environmental hazards, educating patients, counselling on medication
use, physical therapy or balance and gait training on reducing falls.<17>

Burns
“Granny gown” burns among elderly women are still a common
problem. Cooking-related flame burns can be reduced by encouraging
the independent elderly not to wear loose fitting garments in the
kitchen, not to keep condiments or spices over the stove and to use
the rear rather than front burner while cooking.<20> The only
evidence with respect to the effectiveness of counselling on burn
prevention in the elderly was at the level of expert opinion – “The
physician can help reduce the incidence and the severity of fire and
burn injuries by reviewing precautions with his elderly patients and
their families and by stressing basic first aid procedures and the need
for immediate medical attention, since even small burns can become
serious if not properly treated.”<21>
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Recommendations of Others
In 1989, the U.S. Preventive Services Task Force recommended
that it may be clinically prudent to provide counselling on measures to
reduce the risk of unintentional household or environmental injuries
from falls, drowning, fires or burns, poisoning, and firearms.<22>
The following recommendations from the National Institute of
Aging<17> to primary care physicians concerning older patients are
based on expert opinion only:
1.

Assess for falls as a routine part of a physical history for those
aged 65 years or older (as if falling is expected).

2.

Assess for underlying disease.

3.

Observe for sway or unsteady gait, using the equivalent of the
“Get up and go test”.

4.

Weigh the benefit of each drug against its potential for
contributing to falls; use those less likely to impair balance and
gait.

5.

Have a checklist of environmental hazards that a health educator
or nurse can review with the patient. Assess home when
appropriate.

6.

Encourage the use of handrails and adequate lighting on stairs
and in bathrooms. Advise marking the edges of steps so that
they are clearly recognizable.

Conclusions and Recommendations
There is good evidence for referring elderly patients to
multidisciplinary post-fall assessment teams, where such a service is
available (A Recommendation).<6,18> On the other hand, there is
insufficient evidence to support including assessment and counselling
of elderly patients for the risk of falling in the routine health
examination of the elderly (C Recommendation). It may be included,
however, on other grounds. There is fair evidence that safety aids
reduce the incidence and severity of injuries in the elderly<19>
(B Recommendation), however, there is insufficient evidence to
support counselling elderly patients and their families about acquisition
of safety features, such as stair railings, bath tub railings, nonflammable
fabrics. Such counselling may be included in the periodic health
examination on other grounds (C Recommendation).

Unanswered Questions (Research Agenda)
The Haddon Matrix for generating countermeasures provides a
model for planning research. The “human” sector presents a major
challenge for behavioural medicine (e.g., medication prescribing
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practices in the elderly). Much remains to be learned about lifestyle
patterns and behaviour change strategies. It is in this last area that
individual practitioners spend most their time and energy. The
“timing” of health education messages, the effectiveness of different
motivational techniques, the counselling skills required by health care
providers, and the atmosphere most conducive to anticipatory care, all
require further elucidation.

Evidence
This review deals with household and recreational injuries
without considering occupational or aviation related injuries. These
limitations were incorporated in the MEDLINE search strategy:
accidents as a major mesh heading under the subheadings diagnosis,
economics, epidemiology, law and jurisprudence, mortality, prevention
and control, standards and trends; and not aviation, occupational or
traffic accidents. References were identified for the years 1981 –
November 1991. Other sources included Statistics Canada, Health and
Welfare Canada, the Insurance Bureau of Canada the Poison Control
Centre, supporting documents of other recommending bodies and
references from identified literature.
This review was initiated in January 1991 and recommendations
were finalized by the Task Force in June 1993.
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Table 1:

Canadian Mortality and Morbidity Rates for Unintentional Injury in 19891 (per
100,000 – standardized to 1971 population)

Mortality
M
F

Overall (0-85+ yr)
Morbidity
M
F
425.0

M

384.0

Mortality

59.15

Elderly (≥-65 yr)
Morbidity
F
M
F

Falls

6.77

4.16

45.32

1,446.5

2,161.8

Drownings

2.31

.63

2.78

1.38

2.81

.97

1.26

.57

Burns/Fire
related

2.11

.91

11.52

4.23

5.39

2.33

12.82

7.02

Poisonings

1.88

.90

38.84

35.19

2.13

1.35

70.99

65.25

Suffocations

.72

.21

.39

.15

.31

.12

.17

.12

Firearms

.57

.04

4.69

.52

.17

.05

1.27

.09

1

extracted from data Bureau of Chronic Disease Epidemiology, Laboratory Centre for Disease Control, Health and
Welfare Canada

Table 2:

Sample Legislative Measures to Reduce Environmental Hazards
Injury Prevention Maneuver

Quality of Evidence

Recommendation

SMOKE DETECTORS: Require that working smoke
detectors be maintained in all dwellings.<8>

II-1

B

PREVENTION OF FALLS: Modify steps and stairs to
decrease the likelihood that falls will occur.<6>

II-1

B

DESIGN FOR SAFER PLAYGROUNDS: Require
playgrounds and play equipment to conform to
Commission safety standards.<11>

II-1

B

FENCING AROUND POOLS: Reqire that all pools,
private and public, be fenced on all four sides, to
reduce the risk of drowning.<12>

II-2

B

WATER HEATER, THERMOSTAT CONTROL AND TAP
WATER ANTI-SCALD DEVICES: Require thermostats
to be set no higher than 120°F, when a new tenant
occupies a dwelling or at any other specified
time.<13>

II-1

B

ANTI-POISONING PACKETS: Distribute kits including
ipecac, cabinet latches, emergency phone numbers,
etc. to all new parents.<14>

II-2

B

BICYCLE SAFETY: Require riders to wear helmets,
particularly while riding on city streets or
sidewalks.<15>

II-1

B

919

S

U

M

M

A

R Y

T

A

B

L

E

C

H

A

P

T

E

R

7 6

Prevention of Household and
Recreational Injuries in the Elderly
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Perform
multidisciplinary postfall assessment on
elderly patients

Significant reduction
in subsequent
falls/injury in the
elderly, if assessment
done after first fall.

Randomized controlled
trials<6,18> (I)

Good evidence to refer
to multidisciplinary
post-fall assessment
team (where service
available) (A)

Monitor elderly
patients for medical
impairment (balance,
medication, gait
abnormalities).

Association between
falls in elderly and
medical impairment.

Expert opinion
<19> (III)

Insufficient evidence
to include or
exclude (C)

a) Legislation

Decrease rate of injury
with modification of
stairs.

Cohort analytic
study<17> (II-2)

Fair evidence to
implement (B)

b) Individual
Counselling

Little information
about ability of
physician to influence
use of safety devices.

Expert opinion
<20> (III)

Insufficient evidence
to include or
exclude (C)

a) Public Health
Education

Association between
burns and scalds in
the elderly and
smoking or cooking
practices.

Expert opinion
<20> (III)

Insufficient evidence
to implement (C)

b) Individual
counselling

Little information
about ability of
physician to influence
behaviour.

Expert opinion
<14> (III)

Insufficient evidence
to include or
exclude (C)

Use safety aides in
hazardous areas such
as stairs, bathtubs

Use non-flammable
fabrics and selfextinguishing
cigarettes
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1

Elder abuse and mistreatment has emerged as a significant
health problem, affecting all types of older individuals. While
obvious cases of physical abuse are readily recognized by
professionals and the lay public, subtle degrees of neglect, sexual
abuse and other types of mistreatment may go unrecognized.
Although it is now known to be common, affecting 4% or more of
older people in Canada, the scope and definition of elder abuse
lack precise boundaries, detection maneuvers are not well
evaluated and there is no clear evidence that interventions are
effective. For this reason, there is insufficient evidence to support
inclusion or exclusion of case finding for elder abuse in the
periodic health examination (C Recommendation). However, it is
prudent to advise physicians to be alert for indicators of elder
abuse and, if discovered, to institute measures to prevent further
abuse.

Burden of Suffering
Elder abuse may be simply defined as “any act of commission or
omission that results in harm to an elderly person”.<1> The
Department of National Health and Welfare<2> has categorized abuse
and neglect as follows:
1.

Physical abuse: Involves assault, rough handling, sexual abuse, or
withholding of physical necessities such as food, personal care,
hygiene care or medical care.

2.

Psychosocial abuse: Involves verbal assault, social isolation, lack
of affection, or denying the person the chance to participate in
decisions in respect to his or her own life.

3.

Financial abuse: Involves the misuse of money or property. This
can include fraud or using the funds for purposes contrary to
the needs and interests (or desires) of the older person.

4.

Neglect: Can lead to any of these three types of abuse. It can be
passive neglect if the caregiver does not intend to injure the
dependent senior; or active when the caregiver consciously fails
to meet the needs of the senior.

Other categories of abuse have been proposed;<3> the lack of
consensus regarding definition of elder abuse makes the synthesis of
evidence difficult.

1
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There have been three studies of community prevalence of elder
abuse.<4-6> Gioglio and Blakemore<4> interviewed a stratified
random sample of community-dwelling people aged 65 years and older
in New Jersey. Only 1% of the 342 respondents admitted to being
victims of some form of abuse.<4> In a stratified random sample of all
community-dwelling elderly persons in the Boston Metropolitan area,
72% of 2,813 eligible respondents were interviewed, and the
prevalence of all types of elder abuse was 3.2%.<5> Podnieks and
colleagues conducted a cross-Canada telephone survey of
2,000 randomly chosen elderly persons living in private houses. About
4% (95% confidence interval ± 1.5%) had experienced some form of
maltreatment since their 65th birthday.<6> Two point five percent
reported material abuse. Chronic verbal abuse was reported by
1.4% of the sample, 0.5% experienced family violence and 0.4% neglect.
Different profiles emerged for different types of abuse. For material
abuse, men and women were equally likely to be victims. They tended
to live alone, and the perpetrators were often distant relatives or nonrelatives. Chronic verbal abuse tended to occur between spouses, men
and women being equally affected. Physical violence was most likely to
occur between spouses. While men were more likely to be victims,
violence perpetrated by men tended to be more severe. Prevalence
estimates for elder abuse as high as 10% have been claimed.<7> While
the exact prevalence of abuse and mistreatment within institutions is
not clear, when a random sample of staff from 31 nursing homes in
New Hampshire was interviewed, 36% reported that they had
witnessed physical abuse in the preceding year.<8> Psychological abuse
had been observed by 81% of staff.

Between 4 and 10%
of older people
experience abuse or
mistreatment

Risk factors for abuse in the victim include dependency, lack of
close family ties, a culture of family violence, lack of financial resources,
lack of community support and factors such as low pay and poor
working conditions in institutions.
The perpetrator is most often a relative, living with the victim,
and may have cared for the victim for a long period of time.<9> The
perpetrator often has a psychological disturbance and may be subject
to external stresses such as employment loss, divorce, or illness.
Elder abuse does not usually resolve spontaneously. Abusive
events tend to be repetitive, and abuse tends to continue unless a
major change occurs in the milieu. In many cases victims or families
have refused help. Victims are particularly afraid of reprisals, loss of
autonomy or relocation.

Maneuver

Elder abuse does
not resolve
spontaneously and
tends to escalate
over time

Detection of elder abuse is notoriously difficult, often
complicated by denial by the individual and caretaker. The victim is
often reluctant to admit to abuse, for fear of abandonment, reprisal,
institutionalization, or to avoid embarrassment or shame. The
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caretaker is often reluctant to admit abuse for obvious reasons,
although given appropriate circumstances (privacy and a nonjudgmental listener, preferably on home territory) the caretaker is
often willing to talk about difficulties and may express relief at sharing
their problems with somebody else.<10> Direct questions have been
suggested for incorporation in routine encounters with older
people<11> in order to determine risk of abuse:
•

“Has anyone at home ever hurt you?

•

Has anyone ever touched you without your consent?

•

Has anyone ever made you do things you didn’t want to do?

•

Has anyone taken anything that was yours without asking?

•

Has anyone ever scolded or threatened you?

•

Have you ever signed any documents that you didn’t understand?

•

Are you afraid of anyone at home?

•

Are you alone a lot?

•

Has anyone ever failed to help you take care of yourself when
you needed help?”

Items in the history that should raise the possibility of abuse
include: conflicting histories from patient or caregiver, denial or vague
or bizarre explanation in the face of obvious injury, long delays
between injury and seeking treatment, and a history of being accident
prone.
While physical findings are rarely specific, unusual trauma, signs
of hair pulling, human bites or unusual behaviour between client and
caregiver may raise the suspicion of abuse. Social factors which may
signal increased likelihood of abuse include: recent deterioration in
health of patient or caregiver, evidence of increasing stress in
caregiver, and unsatisfactory living arrangements.
While a number of elder abuse identification measures have
been developed, an authoritative review<12> concluded that there
were few items to measure categories of abuse other than physical,
that the distinction of effects of disease from potential abuse was not
addressed, and that assessment protocols were conceptually and
operationally suboptimal, and had not been empirically tested. The
Elder Assessment Instrument (EAI) has shown some promise in
distinguishing individuals subsequently found to show evidence of
abuse.<13>

Effectiveness of Intervention
Decisions about how and when to intervene in cases of elder
abuse and neglect are among the most difficult for service providers.
The causes for abuse are complex, little is really known about the
causes and risk factors in the individual case. Legal and ethical issues
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add to this complexity. On the one hand the individual must be
protected from harm, on the other, autonomy in decision making must
be respected. The Criminal Code of Canada provides the legislation
necessary to deal with physical, sexual and financial abuse. However,
individuals are often reluctant to press charges against a close relative
or caregiver.
Mandatory reporting of abuse exists in several Atlantic
provinces. However, it appears that elder abuse laws have had little
impact on the performance of physicians in detecting or reporting
abuse in the United States. There is no evidence that mandatory
reporting is effective in enhancing the treatment of elder abuse. It has
been estimated that only one in 14 elder mistreatment cases is
reported to a public agency.<14>
Because of the complexity of elder abuse a team approach has
been advocated. The principles of intervention are to protect the
victim and prevent further abuse. Principles of dealing with the abused
victim include a) recognition of the problem, b) provision of
information, c) assessment of decision making capacity and
d) facilitating choices. After recognizing that abuse or mistreatment
may be present, the physician must make an adequate assessment
including determination of the safety of the victim and potential risk.
Analysis of risk will include a review of the frequency and severity of
abuse, and whether intent is thought to be present. The degree of
stress of the perpetrator should also be assessed.

A team approach to
intervention is likely
to be most effective

Usually when an abusive situation is uncovered, the physician will
include other health care professionals in management, most
frequently a social worker and visiting nurse. In some jurisdictions
multidisciplinary geriatric assessment teams may be called upon to sort
out complex cases of abuse. The cognitive state must be adequately
evaluated, as decision making capacity is an important factor in
planning management. Evaluation of social and financial resources must
also be made. Adequate documentation should occur, and where
visible injuries are present, drawings or preferably colour photographs
should be taken. When the victim has the capacity to make decisions
about his or her actions, choices should be outlined to enable the
situation to be defused. This may involve temporary relocation,
involvement of community agencies, or provision of home supports. If
the victim is unable by reason of temporary or permanent cognitive
impairment, to make decisions about his or her future, it may be
necessary to intervene and relocate the individual while appropriate
arrangements for advocacy can be made. There have been no rigorous
studies evaluating the outcome of interventions for elder abuse.<15>
In case series where outcome has been reported,<16-19> the results
have generally been disappointing. In dealing with the abuse situation
the needs of the perpetrator as well as the victim should be
recognized.
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Recommendations of Others
The American Medical Association recommendations include
incorporating routine questions related to elder abuse and neglect into
daily practice.<14> The U.S. Preventive Services Task Force does not
recommend routine screening interviews or examinations for evidence
of violent injuries.<20> The elderly who present with multiple injuries
and unplausible explanations should be evaluated with attention to
possible abuse or neglect.

Conclusions and Recommendations
Elder abuse is being recognized increasingly as a health and social
phenomenon. There is poor agreement on the definition and
categorization of abuse. Estimated prevalence is between 1 and 10% in
the community, possibly higher within institutions. There are no wellvalidated protocols for detection in primary care. Despite these
shortcomings, the physician is uniquely equipped to recognize and
address elder abuse. The primary care physician should maintain a high
index of suspicion, seeking inconsistencies and anomalies in the
history, and using direct questions to explore possible abuse or
mistreatment. The physician should be alert to physical and psychosocial findings suggesting physical, sexual or neglectful abuse. Upon
discovery of abuse, intervention may be hampered by an unwillingness
on the part of the individual or the caregiver to comply with
recommendations. As the causes are often complex, a team approach
has been suggested, and the importance of the advocacy role of the
physician is emphasized. There is insufficient evidence, however, to
favour any specific protocol of treatment, and intervention should be
individualized in accordance with the many factors operating in each
case. A prudent recommendation is to advise physicians to be alert for
indicators of elder abuse, and to institute measures to prevent further
abuse. However, there is insufficient evidence to recommend for or
against a search for elder abuse in the periodic health examination
(C Recommendation).

Unanswered Questions (Research Agenda)
The following are research priorities:
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1.

To determine the causes of elder abuse in different ethnic and
cultural groups in Canada.

2.

To determine the prevalence of abuse in Canadian institutions.

3.

To develop valid, reliable assessment tools for use in different
settings (primary care, hospital emergency departments,
institutions, etc.).

4.

To evaluate the effectiveness of interventions for elder abuse.

Evidence
The literature was identified with a MEDLINE search using the
terms elder abuse (MH) and epidemiology (SH) from 1980 to March
1993; elder abuse (MH) and clinical trials (PT) from 1980 to March
1993. Standard reference works and their bibliographies were
reviewed. Consultations were held with experts in the field.
This review was initiated in June 1991 and the recommendation
was finalized by the Task Force in June 1993.
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Secondary Prevention of Elder Abuse
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Various questionnaires

Detection of elder
abuse by
questionnaire is
subobtimal and/or
protocols have not
been adequately
studied.

Descriptive
studies<12> and
expert opinion
<14> (III)

Insufficient evidence
to include or exclude
in periodic health
examination of elderly
individuals (C)

Intervention by
professionals or teams
has variable but often
disappointing results.

Descriptive
studies<16-19> and
expert opinion
<13,14> (III)
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1

Visual impairment is extremely common in older people,
resulting in various disabilities (e.g. inability to read, drive, watch
television). Visual loss is often unreported, but may be detected
readily with a sight card. Correction of refractive errors and
surgery for cataracts leads to improvement in quality of life.
There is fair evidence to include screening with the Snellen sight
card in the periodic health examination of the elderly.
Fundoscopy should be carried out regularly in diabetics. In the
case of other specific diseases (i.e. age-related macular
degeneration, ocular hypertension and glaucoma), there are
insufficient grounds to include or exclude fundoscopy, tonometry
or automated perimetry in the periodic health examination.

Burden of Suffering
Visual impairment
affects at least 13%
of older people;
one-third of those
attending geriatric
clinics have severe
disability

Thirteen percent of those over age 65 have some form of visual
impairment. Almost 8% have severe impairment (blindness in both eyes
or inability to read newsprint even with glasses).<1> About 1% of
those aged over 40 years have bilateral blindness. Legal blindness (less
than 20/200) occurs in up to 3% at age 60, and nearly 11% at age 80. In
1989, there were 63,576 registered blind people in Canada. The
leading causes of visual impairment in older individuals are presbyopia,
cataracts, age-related macular degeneration (ARMD), glaucoma and
diabetic retinopathy.
In presbyopia the crystalline lens becomes thicker and less
flexible, resulting in diminished accommodation, and commonly to
refractive errors. This process is universal with aging, and leads to
substantial visual impairment, although it does not usually result in
blindness.
The presence of any opacity within the lens is defined as
cataract. While cataracts may result from trauma, disease, ionizing
radiation or medications (eg. corticosteroid and antineoplastic agents),
in most cases they are idiopathic. The prevalence of cataracts sufficient
to impair vision (less than 20/30) rises from 1.1% in the 5th decade to
100% in the 9th decade of life.
In Canada, blind registry data indicate that cataracts accounted
for 15% of blindness in Canada.
1
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ARMD is a leading cause of blindness in most Western
countries, accounting for about 50% of new cases of blindness in
Canada. It is a disease of multiple etiology, resulting in loss of central
vision. The common atrophic or dry form accounts for 90% of ARMD
but rarely results in vision loss greater than 20/80. Wet, exudative or
disciform macular degeneration accounts for 10% of the total burden,
although 90% of those with blindness (acuity less than 20/200) have
this form. The prevalence of ARMD rises from less than 1% at age
55 to about 15% at age 80. If early macular changes (presence of any
drusen) are included, the prevalence is 35% by age 64 and 50% by age
85. Risk factors include hyperopia, positive family history (odds ratio
(OR) 2.9), smoking (OR 2.6), blue eyes (OR 1.7) and chemical
exposure at work (OR 4.2). It is far more prevalent in white than in
black people. It is not clear which individuals with drusen alone will
develop exudative, or potentially serious changes, however,
pigmentary changes, confluence of drusen and exudative changes in
one eye, all increase the risk. Early symptoms include metamorphopsia
or distortion of shapes, most easily recognized by viewing rectangular
objects such as doors or windows.
Glaucoma is a clinical syndrome consisting of a triad of
intraocular hypertension (usually greater than or equal to 20 mmHg, a
characteristic peripheral visual field loss, and atrophy of the optic
nerve head. The diagnosis of glaucoma requires two of these three
factors in any combination. Elevation of intraocular pressure (IOP) in
the absence of the other two factors is known as ocular hypertension
or glaucoma suspect. Ninety percent of glaucoma is of the open angle
type, and is initially asymptomatic. Prevalence estimates of glaucoma
are complicated by variable diagnostic criteria in different studies. In a
recent community study of over 4,000 individuals, carefully defined
glaucoma was present in less than 1.5% below the age of 64 years,
2.2% (men), and 2.96% (women) between the ages of 65 and 74 years
and 2.4% (men) and 6.9% (women) over the age of 75.<2> Less than
3% of people with IOP <21 mmHg will develop clinical glaucoma within
5 years. Of those with IOP >21 mmHg, 1.6% to 8.6% will develop
glaucoma in 5 years. Risk factors for progression include: age, level of
IOP, diabetes, myopia, black race, and vascular problems including
systemic hypertension. In those with glaucoma, the visual field loss
appears directly related to IOP. The fastest rate of visual loss occurs in
the earlier stages of the disease.
Diabetic retinopathy (DR) occurs in both type I (ketosis-prone,
insulin-dependent juvenile) and type II (non-ketosis prone, usually noninsulin requiring, adult onset) diabetes. It is recognized clinically as
microaneurysms and “dot” or “blot” hemorrhages. Maculopathy is the
most common cause of visual impairment in patients with diabetic
retinopathy, and is more common in type II diabetics. Proliferative DR
is more common in type I diabetes, and is due to new vessel formation
within ischemic retinal areas. This type is particularly threatening to
eyesight, which may be lost due to hemorrhage or retinal disruption. In
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older diabetics, DR is responsible for 33% of blindness. The prevalence
of retinopathy in diabetics increases with the duration of disease and
the age of the diabetic. At age 55-59 years the prevalence is about
10%, rising to 30% above age 80. By 20 years duration, virtually all
type I and 60% of type II diabetes will have some degree of retinopathy.
The estimated 5 year incidence of retinopathy in diabetics rises from
2.7% at age 55 to 5.4% at age 75.

Maneuver
History
Although reduced visual acuity may be noticed by individuals
engaging in reading or watching television, up to one-third of older
individuals have unrecognized severe visual losses. Up to 25% of older
people are wearing inappropriate visual correction. Questions
inquiring about visual disability have very poor sensitivity (less
than 30%).

Sight Card
While the characteristics of the Snellen sight card in primary
care are unknown, a portable visual acuity box used in a community
survey had a sensitivity of 94% and specificity of 89% when compared
to an ophthalmological clinic visit assessment.<3> Viewed through a
pinhole (to minimize refractive error) sensitivity was 79% and
specificity 98%.<4> Using a sight card for case finding in a geriatric
clinic in Wales, 36% of 202 patients were found to have impaired
vision. Thirty had refractive errors and 42 had non-refractive
conditions of which 27 treatable diagnoses were discovered by an
ophthalmologist. Fifteen untreatable but serious conditions (usually
ARMD) were discovered. Of the 42 individuals with non-refractive
errors, only 9 believed that their vision was inadequate.<5> In a case
finding study from a primary care general medical clinic in Baltimore,
U.S., 267 out of 458 patients were discovered to have visual problems.
Of the 101 patients seen in ophthalmological consultation, 96 had
serious eye diseases. Fourteen percent required immediate medical
therapy and 18% required surgical intervention.<6> The vision test
alone failed to identify most cases of diabetic retinopathy and
glaucoma. Thus, testing with the Snellen sight card will detect visual
impairment in a large percentage of older people, many of whom will
benefit from refraction or referral to an ophthalmologist. In the
Baltimore Eye Survey more than half the patients identified as impaired
at screening subsequently showed improved vision by at least one line
on the Snellen sight card, while 7.5% improved their vision by three or
more lines.<7>
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Fundoscopy
Fundoscopy allows the observer to detect cataracts, ARMD,
diabetic retinopathy and flattening of the optic disc in glaucoma. An
experienced ophthalmoscopist is able to recognize an increased optic
cup to disc ratio in excess of 60%.<8> Sensitivity and specificity of this
sign can exceed 90%, although it is unlikely that the same level of
diagnostic accuracy could be achieved by most family physicians. In a
screening study (fundoscopy followed by tonometry) of over
12,000 subjects in Australia,<9> 6.7% of individuals had suspected
glaucoma. Although follow-up was far from complete, the estimated
prevalence of 1.19% is close to other published studies, suggesting that
most glaucoma cases would be detected by fundoscopy.

Diabetic retinopathy,
age-related macular
degeneration and
often glaucoma can
be readily diagnosed
by fundoscopy

The ability to detect serious DR (proliferative retinopathy or
macular edema) is dependent upon technique and experience but
there was good agreement between ophthalmologists, specially trained
optometrists and ophthalmic technicians (Kappa 0.75 for none,
proliferative and non-proliferative DR) in a large Wisconsin case
series.<10> The sensitivity of ophthalmoscopy without pupillary
dilatation is 38-50% when carried out by diabetologists or experienced
technicians,<11> but 0% when carried out by nurses. In these studies
the gold standard was a seven field stereoscopic fundus photograph.
An alternative to fundoscopy for screening diabetics to detect
retinopathy is fundus photography with a single 45 degree field of the
posterior pole of each eye without mydriasis.

Tonometry
While tonometry with the Schiotz tonometer has been
previously recommended as a screening test for glaucoma, it has
proved to have a sensitivity of only 50%<12> when used in practice.
The positive predictive value has been reported to be only 5%.<13,14>
This is partly due to diurnal variation in IOP, which may be as much as
5 mmHg in normal subjects, 8-10 mmHg in those with glaucoma. Only
50% of glaucomatous subjects have raised pressure in random
measurement.<13> Alternative types of tonometry (aplanation, puff
tonometry or a hand held Perkins model) may prove to be more
sensitive. Tonometry will not detect cases of low tension glaucoma.
Perimetry will detect visual field loss, a highly sensitive but nonspecific finding in glaucoma. Automated visual field screening is feasible
and may be practical in the future. The Humphrey automated
perimeter device has a sensitivity of 90% and specificity of 91% when
compared with Goldman Perimetry. It takes about 30 minutes to
perform.<15>
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Effectiveness of Prevention and Treatment
Refractive errors, including those due to presbyopia are readily
corrected with eye glasses or contact lenses.
For cataract, while medications to dilate the pupil may be helpful
in improving vision where a small central opacity is present, the only
definitive treatment is surgical removal. This procedure is highly
effective in restoring vision providing the retina functions well and that
adequate refraction is undertaken. When a cataract is extremely
dense, it may not be possible to detect retinal disease such as macular
degeneration, which may impair a successful surgical result. This
supports the case for early detection of cataract. Lens removal,
particularly when combined with intraocular lens implantation, results
in improved vision in approximately 90% of cases.<16> In 5% of cases
post-surgical visual acuity is worse, and is unimproved in another 5%.
Serious complications occur in 1% or less.
Before Argon laser photocoagulation, there was no effective
treatment for ARMD. Three controlled trials of this technique have
demonstrated that photocoagulation of neovascular complexes
preserves vision when compared with no treatment.<17-20> Older
patients and those with neovascular tissue distant from the fovea were
more likely to benefit. The results of these studies offer a rationale for
early detection and observation of ARMD. Unfortunately, in most
cases the visual deterioration continues and lesions progress beyond
the point for successful treatment.

Diabetic retinopathy,
glaucoma and discoid
age-related macular
degeneration have
been proven to
benefit from early
treatment

In glaucoma visual loss is not generally reversible. Measures
aimed at early detection include tonometry (measuring intraocular
pressure), fundoscopy to examine the optic nerve head and manual or
automated perimetry to detect early peripheral field loss. Treatment is
aimed at reducing intraocular pressure by topical agents (betaadrenergic blocking drugs or pilocarpine). Some improvement in visual
fields has been documented in the first six months of treatment.<21>
While it is well accepted that reducing extremely high levels of IOP
(>35 mmHg) prevents visual loss, such levels occur very infrequently in
the general population. The benefit of treating mild to moderate
intraocular hypertension is less clear. A number of randomized
controlled trials of IOP reduction in intraocular hypertensives have
been carried out using the development of new visual field defects as
the outcome measure. Although the results of these studies are not
consistently positive,<22-25> and methodological flaws are present in
most studies, it has become generally accepted treatment.
In type I diabetics there is evidence that close glycemic control
delays the progress of DR.<26> It remains to be seen whether
retinopathy in type II diabetics can be similarly retarded.
Photocoagulation by Xenon Arc or Argon laser is effective treatment
for various types of DR. Several randomized studies have confirmed
that photocoagulation maintains vision and reduces the risk of visual

936

loss.<27-29> The best results occur in those whose initial vision is
better than 20/30.

Recommendations of Others
The American Academy of Ophthalmology recommends that
ophthalmoscopy and tonometry be performed annually in all persons
over age 40. A complete ocular examination by an ophthalmologist is
recommended at least once between the ages of 35 and 45 and
should be repeated every 5 years after age 50. The American
Optometric Association recommends a complete eye and vision
examination including tonometry of people over age 35. While its
recommendations are currently under review, in 1989 the U.S.
Preventive Services Task Force (USPSTF) suggested it may be clinically
prudent to advise persons at high risk for glaucoma such as those age
65 and older to be tested by an eye specialist; the optimal frequency
was left to clinical discretion.<30> Schiotz tonometry was no longer
recommended as an early-detection technique for glaucoma.<31> The
USPSTF also felt that vision screening for diminished visual acuity may
be appropriate in the elderly.<30>
The American College of Physicians, American Diabetes
Association and the American Academy of Ophthalmology
recommend regular screening of diabetics with stereoscopic fundus
photography when available, or annual dilated ophthalmoscopic
examination.<32>

Conclusions and Recommendations
Visual impairment and disability are common in older
individuals. Snellen sight card testing detects reduced visual acuity.
There is fair evidence to include this in the periodic health examination
as many people with visual impairment can be readily helped
(B Recommendation). In the case of diabetics, fundoscopy or retinal
photography can be recommended for inclusion in the periodic
health examination, to detect DR at an early stage, for monitoring
and early treatment of proliferative changes by an ophthalmologist
(B Recommendation).
Early identification of individuals with ARMD offers the
opportunity to intervene with photocoagulation when neovascular
change threatens vision. However, the ability of the primary care
physician to detect such changes by fundoscopy remains uncertain, and
there is insufficient evidence to guide the inclusion or exclusion of
fundoscopy for this purpose (C Recommendation). It remains,
however, a prudent recommendation. For early diagnosis of glaucoma,
there is at present insufficient evidence to include or exclude
tonometry, fundoscopy or automated perimetry in the periodic health
examination (C Recommendation). For those individuals with a
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positive family history and for those who are black, highly myopic or
diabetic, there is a greater risk of developing glaucoma. In such
individuals a prudent recommendation would be to include periodic
assessment by an ophthalmologist with access to automated
perimetry.

Unanswered Questions (Research Agenda)
The following were identified as research priorities:
1.

Evaluating fundoscopy for predicting pressure induced ocular
damage.

2.

Comparing the cost-effectiveness of providing currently available
automated visual field screening devices to primary care
practitioners and of training them to recognize reliably the
fundoscopic characteristics of a glaucomatous optic disc.

3.

Determine whether any simple questions have high sensitivity
for detecting eye disease.

4.

To determine the sensitivity and specificity of Snellen sight cards
for detecting visual impairment in primary care.

5.

To determine the characteristics of fundoscopy in the primary
care setting for detecting age-related macular degeneration.

6.

To explore the most effective method of improving the
fundoscopic skills of the primary care physician.

7.

Determine the most effective method of detecting glaucoma,
(e.g. by puff or Perkins tonometry) in community screening.

8.

To explore the role of optometrists in primary care screening
for visual impairment glaucoma, diabetic retinopathy and agerelated macular degeneration.

Evidence
The following search terms were used in the literature review
on MEDLINE from 1986 to December 1993: glaucoma (MH), or
glaucoma suspect (MH), mass screening (MH), or vision screening
(MH), clinical trial (PT), glaucoma-drug therapy; intraocular pressure –
drug effect; ocular hypertension – drug therapy, Timolol –
administration and dosage; vision disorders; aged; diabetic retinopathy;
age-related macular degeneration; cataracts; retinal diseases.
This review was initiated in March 1990 and recommendations
were finalized by the Task Force in January 1994.
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Screening for Visual Impairment in the Elderly
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Snellen sight card

Reliably detects reduced
visual acuity in
community studies.

Cohort analytic
<3,4> (II-2)

Population screening
can lead to useful
improvements in vision.

Cohort analytic
<14> (II-2)

Fair evidence to
include screening in
periodic health
examination (PHE) (B)

Diabetic Retinopathy
Fundoscopy or retinal
photography in
diabetics

Fundoscopy

Fundoscopy and retinal
photography are
sensitive for detection of
diabetic retinopathy;
early detection preserves
vision.

Case series
overview<11> and
expert opinion
<32> (III)

Photocoagulation in
proliferative diabetic
retinopathy preserves
vision.

Randomized controlled
trials<27-29> (I)

Age-related macular degeneration
(ARMD) can be
Expert opinion
detected by
<18> (III)
those trained in
ophthalmoscopy.
Photocoagulation
preserves vision in
ARMD with neovascular
changes.

Fundoscopy,
tonometry or
automated perimetry
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Fair evidence to
include screening in
PHE of diabetics (B)

Insufficient evidence
to include or exclude
in PHE (C)

Randomized controlled
trials<17-20> (I)

Glaucoma
Examination of optic
Cohort analytic
disc (fundoscopy) is
<9> (II-2)
sensitive for detection
of glaucoma.
Schiotz tonometry has
poor sensitivity and
specificity for early
detection of glaucoma.

Case series
<12-14> (III)

Automated perimetry
(Humphrey) is sensitive
for detection of
glaucoma.

Case series<15> (III)

Topical application of
beta adrenergic blockers
lowers intraocular
pressure and may retard
vision loss.

Randomized controlled
trials<22-25> (I)

Insufficient evidence
to include or exclude
screening for
glaucoma in PHE (C)
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Hypertension in the Elderly: Case-Finding
and Treatment to Prevent Vascular
Disease
1

Prepared by Christopher Patterson, MD, FRCPC and
Alexander G. Logan, MD, FRCPC2

Risks for morbid events resulting from hypertension
increase with age. Results from recent large-scale randomized
controlled trials have established that treatment for both isolated
systolic and mixed systolic and diastolic hypertension is beneficial
in terms of reduced rates of strokes, symptomatic coronary artery
disease and death. While earlier recommendations have
emphasized the importance of screening for hypertension in
young and middle life, there is now good evidence to extend these
recommendations to those aged over 65 years.

Burden of Suffering
Hypertension affects
at least 10% of
people over age 65,
and 20% of those
over 80 years

Systolic hypertension is defined as an average blood
pressure (BP) >160 mmHg measured on multiple readings on several
occasions by sphygmomanometer cuff. Diastolic hypertension is an
average diastolic BP (Korotkoff V) ≥90 mmHg. The prevalence of
isolated systolic hypertension (systolic BP >160 mmHg, diastolic
BP < 90 mmHg on two occasions) was about 10% of white Americans
over 65 years of age, in the screening phase of the Systolic
Hypertension in the Elderly Program (SHEP) study.<1> The prevalence
rose to 20% in those over age 80 years. The prevalence of diastolic
hypertension (diastolic BP >90 mmHg on two occasions) was found to
be about 11% of white Americans and over 26% of black Americans in
the screening phase of the Hypertension Detection and Follow-up
Study.<2> Other estimates based upon single measurements of BP
have estimated prevalence considerably higher than these figures.
Epidemiological studies, for example those arising from
Framingham, Massachusetts have determined that the risks of death
and morbid events relate independently to both systolic and diastolic
hypertension. The risks of stroke and of cardiovascular diseases rise
with age, given the same levels of BP. Thus, the rate of morbid events
is age-dependent, for both men and women. In general, rates for men
are higher than for women of the same age with similar levels of BP.

1

Professor and Head, Division of Geriatric Medicine, McMaster University,
Hamilton, Ontario
2
Professor of Medicine, University of Toronto, Toronto, Ontario

944

Moderate degrees of hypertension are usually asymptomatic in all age
groups.

Maneuver
The mercury sphygmomanometer is the instrument of choice
because of its accuracy and dependability. Aneroid instruments should
be calibrated twice yearly using the mercury sphygnomanometer as
the standard. Guidelines for sphygmomanometry have been
published<3> and include: selection of appropriate cuff size (the
rubber bladder should encircle at least 2/3 of the arm); measurement
should be taken after five minutes of quiet rest, with the arm bared,
supported and positioned at heart level; for screening, and diagnosis
the seated position should be used; if hypertension is established,
subsequent readings should include a lying and standing measurement.
The patient should have refrained from smoking or ingesting caffeine
within 30 minutes before measurement. Two or more readings should
be averaged; if the first two differ by more than 5 mmHg additional
readings should be obtained. If an initial BP is elevated in a person not
previously known to have hypertension, the BP should be reassessed
on at least three occasions over a period of six months.

Effectiveness of Prevention and Treatment
While earlier studies have included some subjects over age
65 years, the numbers were insufficient to permit firm conclusions for
this age group and decisions were based on subgroup analysis. Four
large randomized controlled trials have now added persuasively to the
body of knowledge about antihypertensive treatment in the elderly.
The European Working Party on High Blood Pressure in the
Elderly Trial (EWPHE)<4> examined antihypertensive treatment in
840 patients over 60 years of age. These patients were recruited from
hospital clinics using a sitting systolic BP of 160-239 mmHg and a
sitting diastolic BP of 90-119 mmHg as entry criteria. Treatment was
randomized and double-blind, using diuretics as first line treatment,
subsequently adding methyldopa as necessary. After an average followup of nearly 5 years, there were less than 300 subjects remaining in the
study (19% had died, 4% had a trial-terminating morbid cardiovascular
event, 4% had a terminating non-morbid event, and 36% had left the
study prematurely for other reasons). The results included a significant
reduction in cardiovascular mortality (-27%, p=0.037); significant
reduction in cardiac mortality, (-38%, p=0.036) and study-terminating
morbid cardiovascular events were significantly reduced by 60%
(p=0.064). There was a non-significant change in all cause mortality
and in cerebral vascular mortality.

There is compelling
evidence that
treatment of systolic
BP >160 and diastolic
BP >90 reduces both
morbidity and
mortality

Criticisms of this study included the very slow recruitment rate
and high dropout rate. Calculation of the number needed to treat for
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5 years (NNT5) was 23 to reduce one cardiovascular death, and 37 to
reduce one nonfatal cerebral vascular event (cardiovascular accident,
transient ischemic attack). While no benefit was seen in subjects over
age 80, only 155 completed the trial. Further analysis of the EWPHE
trial indicated that the benefit of treatment occurred throughout the
range of blood pressures included in the trial, whether or not the
patient had cardiovascular complications at entry.<5,6>
The Systolic Hypertension in the Elderly Program (SHEP)<1,7>
recruited over 4,000 subjects after a mass screening of 447,921 people
over age 60. Entry criteria included systolic BP between 160 and
219 mmHg, with a diastolic BP less than 90 mmHg. Those with a
history or signs of major cardiovascular diseases were excluded. The
mean age of the subjects was 72 years, although 649 were over the age
of 80. Treatment was randomized and double-blind, commencing with
a diuretic, with beta-blockers or reserpine as second line treatment.
Treatment targets were a systolic BP of less than 160 mmHg if the
initial systolic BP was greater than 180 mmHg, and a reduction of
20 mmHg of mercury if initial systolic BP fell between 160 and 180.
There was a significant reduction in the incidence of total stroke by
37% (p=0.0003: relative risk 0.63; 95% Confidence Internal (CI):
0.49-0.82). The incidence of myocardial infarction was reduced by one
third (relative risk 0.67; 95% CI: 0.47-0.96). The incidence of left
ventricular failure was reduced by one half (relative risk 0.46; 95% CI:
0.33-0.65). There was a nonsignificant reduction in all cause mortality.
The NNT5 for reduction of one stroke was 40, as it was for left
ventricular failure. The NNT5 to reduce a myocardial infarction was
90.
The Swedish Trial in Older Patients with Hypertension
(STOP-Hypertension) was a randomized trial involving Swedish men
and women between the ages of 70 and 84.<8> The entry criteria
were systolic BP between 180 and 230 mmHg plus a diastolic BP of at
least 90 mmHg, or a diastolic BP between 105 and 120 mmHg
irrespective of systolic pressure. Treatment was randomly allocated to
four drugs, one diuretic combination and three beta-blockers. This
study did not exclude those with other cardiovascular diseases, except
for myocardial infarction or stroke within one year, or angina requiring
more treatment than glyceryl trinitrate. After an average treatment
time of slightly over two years, there was a significant reduction in all
cause mortality (relative risk 0.57; 95% CI: 0.37-0.87). There was a
significant reduction in all strokes (relative risk 0.53; 95% CI: 0.33-0.86)
and a significant reduction in fatal strokes (relative risk 0.27; 95% CI:
0.06-0.84). Treatment benefits were evident in the primary endpoints
at all ages, although above age 80 the benefit was not clear. The
NNT5 to prevent one stroke or death was 14.
The Medical Research Council (MRC) trial of treatment of
hypertension in older adults studied the effects of antihypertensive
treatment in men and women between the ages of 65 and 74 with
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systolic BP between 160 and 209 mmHg together with a diastolic BP of
less than or equal to 114 mmHg.<9> Nearly 185,000 invitations were
issued to patients in over 200 family practices. Over 20,000 were
eligible for consideration, but 16,000 of these were excluded due to:
prior treatment for hypertension, myocardial infarction or stroke
within three months; or significant cardiovascular or other diseases.
Treatment was placebo- controlled and double-blind and initiated with
either diuretic or beta-blocker. The study continued for over 5 years
by which time 25% of the subjects had been lost to follow-up.
The trial showed a significant reduction in all strokes of 25%
(p=0.04; 95% CI: 3-42%). There was a reduction of all cardiovascular
events (stroke and coronary events) of 17% (p=0.04; 95% CI: 2-29%).
These four trials confirm the beneficial effects of initiating
treatment in older subjects with systolic BP >160 mmHg, and diastolic
BP >90 mmHg. Treatment with diuretics is usually effective although
the addition of second line drugs is often necessary.
While an exhaustive search for causes of secondary
hypertension is not recommended, drugs such as alcohol and
nonsteroidal anti-inflammatory drugs may contribute to blood
pressure elevation.
Health promotion measures such as reduction of intake of salt,
cessation of tobacco use and regular exercise are usually
recommended, and may influence cardiovascular disease or
hypertension risk, particularly if it is borderline. Pharmacological
treatment should not be delayed in those with moderate or severe
hypertension.

Drugs such as
alcohol and NSAIDs
may contribute to
elevated blood
pressure

There is evidence that conveying a diagnosis of hypertension to
younger subjects may foster the development of symptoms.<10>
Whether this is true in older patients is not clear.

Recommendations of Others
The U.S. Preventive Services Task Force recommends regular
measurement of blood pressure for all persons above age 3.<11>

Conclusions and Recommendations
Given the high prevalence of hypertension in older people, the
risks of death and morbid event resulting from untreated hypertension,
and the proven effectiveness of pharmacological treatment, screening
for this condition can be confidently recommended in those aged 65 to
84 years. Not withstanding problems in clinical trial methodology (e.g.
slow recruitment in EWPHE, high dropout rate in MRC) efficacy of
treatment has not been demonstrated in those above age 80. While
definitive evidence for treatment of hypertension in those over age
85 is still lacking, it seems unlikely that judicious treatment will be
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detrimental. There have been no randomized trials specifically
addressing this very elderly population. Caution has been advocated in
the treatment of these people on the basis of two publications. The
first was a small RCT (n=123) which demonstrated no benefit of
treatment after 2 years. The subjects resided in residential care, the
mean age was around 80 years, and no placebo was given to the
control group. Given the results of recent trials, this study clearly did
not have adequate power to support its conclusions of lack of
effect.<12> The second was an observation from Finland that in those
aged over 85, an inverse relation existed between 2 year mortality and
both systolic and diastolic BP.<13>
As with management of elderly in general, close attention must
be paid to the development of side effects of medications. The risks of
treatment must be weighed against possible benefit in those suffering
from coexistent severe diseases, such as dementia and advanced stages
of other diseases.

Unanswered Questions (Research Agenda)
1.

To establish efficacy of treatment for hypertensive people over
age 80.

2.

To determine the effects of treatment on quality of life.

Evidence
The literature was identified with a MEDLINE search using the
terms hypertension (MH); aged (MH) and aged over 80 (MH); clinical
trials (PT) to August 1993. Recent review articles and meta analyses
were searched for additional references. Input was received from
experts in the field of hypertension.
This review was initiated in April 1992 and updates a report
published in 1984.<14> Recommendations were finalized by the Task
Force in January 1994.
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Hypertension in the Elderly: Case-Finding and
Treatment to Prevent Vascular Disease
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Measurement of blood
pressure (BP) level
used to identify
hypertensive
individuals

Average of at least two
readings on each of at
least three occasions
over a period of six
months. Although not
evaluated for its
effectiveness, casefinding should be
considered in all
persons aged 65 to
84 years; individual
clinical judgement
should be exercised in
all other areas.

Expert opinion*
<11> (III)

Fair evidence to
include in the periodic
health examination
(PHE) (B)

Pharmacologic
treatment of
hypertension

Therapy for
hypertension should
be individualized,
based on age, type
and level of blood
pressure elevation.
a) In persons up to
70 years with
diastolic BP of
90 mmHg or over
treatment lowers
risk of stroke,
cardiac events and
death.

Randomized controlled
trial<2> (I)

Good evidence to
treat (A)

b)In persons aged
70 to 84 years with
diastolic BP of
90 mmHg or over
and systolic BP of
160 mmHg or over
treatment lowers
risk of stroke and
death.

Randomized controlled
trials<4,5,8,9> (I)

Good evidence to
treat (A)

*
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Hypertension in the Elderly: Case-Finding and
Treatment to Prevent Vascular Disease (concl’d)
MANEUVER
Pharmacologic
treatment of
hypertension

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

c) In persons aged
60 to 84 years with
systolic BP of
160 mmHg or over
with diastolic BP
less than 90 mmHg
- treatment lowers
risk of stroke.

Randomized controlled
trial<7> (I)

Good evidence to
treat (A)

d) In person over
84 years of age with
elevated systolic or
diastolic BP there
is no evidence of
benefit. Cautious
and individualized
approach is
recommended.

Expert opinion
<15> (III)

Insufficient evidence
to include or exclude
(C); cautious and
individualized
approach
recommended

e) In persons aged
65 to 84 years with
systolic BP of 140
to 160 mmHg and
diastolic BP less
than 90 mmHg,
there is no evidence
of benefit to
treatment.

Expert opinion
<15> (III)

Insufficient evidence
to include in or
exclude from PHE (C)

f) In persons over
70 years of age with
diastolic BP
90 mmHg or over
and systolic BP less
than 160 mmHg,
there is no evidence
of benefit to
treatment.

Expert opinion
<15> (III)

Insufficient evidence
to include in or
exclude from PHE (C)

951

C HAPTE R

Prevention
of Hearing
Impairment
a n d D i s a b ili t y
in the Elderly
By Christopher Patterson

80

80

Prevention of Hearing Impairment and
Disability in the Elderly
Prepared by Christopher Patterson, MD, FRCPC

1

Hearing loss is a common and potentially disabling problem
in older individuals. While approximately one-quarter of older
individuals complain of hearing problems, at least one-third have
significant hearing impairment on audiological testing. Hearing
loss may impair physical and social function, and is associated
with cognitive deficits, mood disturbances and behavioral
disorders. Ninety percent of hearing loss in the elderly is due to
sensorineural changes, and many cases are amenable to
amplification. Hearing aids improve the quality of life. On the
basis of high prevalence and proven effectiveness of intervention,
there is fair evidence to include screening for hearing impairment
in the periodic health examination. Attempts should be made to
limit environmental noise-exposure to prevent noise-induced
damage to hearing.

Burden of Suffering
Age-related hearing loss (presbycusis) is a common
phenomenon, due to a variety of causes. Ninety percent of presbycusis
is due to sensorineural hearing loss, resulting from an interaction of
age-related changes, diseases and agents that damage hearing. Changes
due to aging include stiffening of the basilar membrane, hyperostosis,
arteriosclerotic and rheologic changes, together with degeneration of
the organ of Corti, loss of hair cells, spiral ganglion degeneration and
impaired neural regulation of endolymph. Other factors include
infectious diseases of the middle and inner ear, noise exposure, drugs
(aminoglycoside antibiotics, salicylates, quinidine, loop diuretics) and
damage to the auditory nerve.
Hearing impairment refers to limitation of function as measured
by raised hearing threshold, measured as decibels of hearing loss
(dB HL) relative to the hearing of a normal population, at specific
frequencies, usually 250, 500, 1,000, 2,000 and 4,000 Hz. Hearing
disability refers to the limitation in performing everyday tasks such as
understanding speech in the presence of background noise.
Presbycusis affects primarily frequencies above 1000 Hz. While
the frequency of most speech is in the 500-4000 Hz range, certain
consonants (e.g. S, Th, F) have higher frequencies. The elderly hearing
impaired person may have normal low frequency hearing with loss in
1
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the mid and high frequencies. Thus, speech is audible but takes on a
muffled character and is difficult to understand especially in the
presence of background noise. As this type of hearing loss usually
develops gradually over many years, the individual may be unaware of
the impairment. Because of the ability to respond to low frequency
sounds in speech, family and caregivers may attribute misunderstanding
to confusion, forgetfulness or inattention. By preventing effective
communication, hearing loss can affect physical, emotional, cognitive,
behavioral and social functioning. Hearing loss is the most common
chronic disability in North America.
At least 25% of individuals over the age of 65 report problems
with hearing. Audiologically detectable hearing loss (HL) is present in
more than one-third of all people over that age. In a large two-stage
survey from the U.K. (postal questionnaire followed by clinical
examination), 16% of adults (17-80 years) had a 25 dB HL or greater,
4% a 45 dB HL or greater and 1% a 65 dB HL or greater in both ears.
Nine percent had a moderate (≥45 dB HL) impairment in at least one
ear.<1> While the overall prevalence of 45 + dB HL in adults aged
18-80 was 4%, it rose sharply with age. Between 61 and 70 years the
prevalence was 7%, between 71 and 80 years it was 18%. Eighty
percent of hearing loss occurs in people over age 60 years.<2> In the
U.S. hearing loss is reported by 23% of persons age 65-74, 33% of
those age 75-84, and 48% of persons age 85 and over.<3> In a study of
women aged 60-85 residing in two small communities in rural Idaho,
45% had a ≥25 dB HL in mid-range frequencies (1,000-4,000 Hz) and
18% had a ≥40 dB HL in the better ear.<4> In the 18th examination of
the Framingham study population, 41% of 1,662 men and women
between the 60th and 90th year claim to have hearing problems, and
29% had a ≥26 dB HL.<5> The prevalence of hearing loss is even
greater in institutions; 45% of nursing home residents had a ≥40 dB HL
at 1,000, 2,000, and 4,000 Hz.<6> The Canadian Hearing Society
estimates that 10% of the population are hard of hearing or deaf,
(2,535,406 Canadians) and that 84% of people tested in nursing homes
have hearing impairment.

Hearing loss is the
most common
chronic disability in
North America

Hearing impairment is associated with diminished function in the
elderly. For example, in a case series of older individuals screened in
primary care practice, a 10 dB increase in hearing loss was associated
with a 2.8 point increase in physical Sickness Impact Profile scores.<7>
Hearing impairment is associated with more rapid decline in cognitive
function in people with Alzheimer’s diseases.<8> Even mild hearing
loss is associated with memory failure.<9>
The rate for decline of hearing in presbycusis has been studied in
a cohort of 1,475 persons over six years. The average threshold
change ranged from 1-8 decibels at 250-6,000 Hz, and 10-15 decibels
at 8,000 Hz.<10> In a paper drawing on data from longitudinal studies
in Great Britain and Denmark, deterioration of hearing impairment
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appeared to be continuous and gradual for the majority (up to 97% on
a two-year assessment) with a median of 5-6 decibels per decade.<11>

Maneuver
Detection maneuvers include screening questions, physical tests
and pure tone audiometry. In a population of 267 women between the
ages of 60 and 85 years from rural Idaho, the single question “Would
you say that you have any difficulty hearing?” was found to have a 90%
sensitivity for detecting a 40 dB HL at 1,000 and 2,000 kHz and an 83%
sensitivity for a 40 dB HL at 1,000 and 4,000 Hz in the better ear.
Corresponding specificities were 71% and 75%.<4> The whisperedvoice test is administered by whispering six test words at a set
distance from the patients ear (6 inches to 2 feet) out of field of vision,
and asking the patient to repeat the words. Sensitivity for detecting
hearing impairment is reported to be between 80% and 100%, with
specificities of 82-89%.<12> The tuning fork test is performed by
holding a vibrating fork one inch from the patient’s ear and
withdrawing it. Failure to hear a vibrating 512 Hz fork at a distance of
one foot has a reported sensitivity of 80% and a specificity of 65-82%.
Note that testing with a single low frequency is not suitable for
screening older people who characteristically lose higher frequencies
in presbycusis. The finger-rub test is carried out by rubbing thumb and
forefinger together and slowly withdrawing the hand until the patient
no longer hears it. Failure to hear this at a distance of 6-8 inches from
the ear has a reported sensitivity of 80% and a specificity of 49%. At
3 inches, the sensitivity is reported to be 90%, and the specificity
85%.<12> Inter-observer variability data is not available for the above
tests.
The audioscope (manufactured by Welch-Allyn Inc.) is an
instrument which serves as both an otoscope and simplified
audiometer. It delivers pure tone frequencies at thresholds of either
25 or 40 decibels at 500, 1,000, 2,000 and 4,000 Hz. This instrument
has been extensively evaluated, consistently performing with a high
sensitivity (87-96%) and specificity (70-90%) in four separate
studies.<13-16> The advantage of this instrument is that it allows for
inspection of the external auditory meatus and tympanic membrane,
while providing a standardized series of pure tones giving considerable
accuracy and inter-observer agreement.

Many hearing aid
users may be
unaware that they
require major
adjustment or
replacement of their
devices
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Sangster and colleagues offered hearing screening to all patients
aged 65 years of age or older attending a family practice over a twomonth period in London, Ontario.<17> Excluding those who had ever
worn a hearing aid or who had signs of active ear pathology, screening
included the use of the audioscope at a setting of 40 dB together with
a ten-item screening version of the hearing handicap inventory for the
elderly. (HHIE-S) The inventory contains five social-situational items
and five emotional response items. Individuals failed the screening if

there was a 40 dB HL or greater at 1,000 Hz and 2,000 Hz in one or
both ears, or if they scored more than eight points on the HHIE-S. Of
115 individuals screened, 34 (30%) failed (9 failed audioscope, 14 failed
HHIE-S and 11 failed both.) Twenty-five of these agreed to undergo
complete audiological evaluation, and 9 declined this recommendation.
Of the 25 individuals seen at the audiology clinic, 15 had severe
hearing impairment. Eighteen were advised that they were candidates
for a hearing aid and/or aural rehabilitation. An unexpected finding was
that of 11 individuals with hearing aids, who also underwent complete
audiological examination, 10 required major adjustment or
replacement of their devices.<17> The sensitivity of the
HHIE-10 alone is 65-75% and its specificity is 75-82%.<18,19>

Effectiveness of Prevention and Treatment
Although prevention of hearing impairment may not be possible,
primary prevention of noise-induced hearing loss is achievable. Noise
control programs and hearing protection are believed to be
efficacious<20> based on multiple studies establishing an unequivocal
relationship between noise exposure and hearing loss. It is not
considered ethical to carry out a randomized trial of hearing
protection. The Canadian Task Force previously recommended
primary prevention of noise-induced hearing loss through noise
control programs and hearing protection (A Recommendation).<21>
Risk assessment for hearing loss by history was also recommended
(B Recommendation).
When hearing loss is detected, the physician generally refers the
patient for a complete audiological examination. Table 1 describes
cases where referral is recommended. Where serious or potentially
treatable pathology is detected, referral is usually made to an
otolaryngologist. A common and readily reversible source of hearing
loss is occlusion of the auditory meatus with cerumen.
Recommendations have been made on improving
communication with individuals with hearing impairment (see Table 2).
In those suitable for amplification, a hearing aid is often helpful. In a
randomized controlled trial involving 194 elderly male veterans,
subjects were randomly assigned either to receive a hearing aid or to
join a waiting list. In those assigned to amplification, significant
improvements occurred in social and emotional functions, depression
scores, communicative and cognitive abilities by six weeks and
continuing to four months.<22> For some patients, a hearing aid tuned
to the individual ear with selective amplification of high frequencies,
may be preferred.<23> Digital signal processing is a new technique
which has shown promise for improving speech recognition by the
hearing impaired. In patients with moderate sensorineural hearing loss
(65 dB) amplitude processing was associated with 10-12%
improvement in intelligibility, but no improvement in those with severe

Hearing loss due to
cerumen is commonly
missed through
failure to examine the
ear canal
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sensorineural loss of 95 dB. For that group, increasing consonant
duration gave a modest (5%) benefit in intelligibility.<24>
Predicting who will accept amplification is a challenge because up
to 50% of older individuals will not accept a hearing aid. Certain
questions which explore self-perceived hearing handicap such as “Do
you find it difficult to follow a conversation if there is a background
noise, e.g. television, radio, children playing?” may help to distinguish
those more likely to accept amplification.<25,26>

Recommendations of Others
Breslow and Somers recommend audiometry for adults every
5 years.<27> The U.S. Preventive Services Task Force previously
recommended that “elderly patients should be evaluated regarding
their hearing, counselled regarding the availability and use of hearing
aids, and referred appropriately for any abnormalities”;<28> these
recommendations are presently under review. Mulrow & Lichtenstein
recommend screening of elderly adults using the audioscope as the
maneuver of choice.<29>

Conclusions and Recommendations
Hearing loss is a common problem in older individuals,
associated with significant physical, functional and mental health
consequences. The prevalence increases with age, and while many
older people are aware of disability, a significant proportion are not.
Screening maneuvers such as a single question and the use of an
audioscope are sensitive and easily performed in the primary care
setting. When hearing loss is detected, strategies to enhance
communication have been suggested, but have not been critically
evaluated.
On the other hand, hearing amplification has been demonstrated
to improve the quality of life in a variety of domains although it is
unclear whether these results can be generalized to other populations.
Factors which predict acceptance of a hearing aid have not been
adequately defined. Those wearing hearing aids should be reviewed
periodically by an audiologist. Overall, there is fair evidence to include
screening for hearing impairment in the periodic health examination in
the elderly (B Recommendation) and good evidence to support noise
control and hearing protection programs (A Recommendation).
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Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

Optimal methods of screening for hearing loss in primary care
setting.

2.

Determination of whether use of amplification changes the rate
of cognitive decline in demented people.

3.

Best methods of improving compliance with hearing aids.

Evidence
A literature search using MEDLINE was conducted from 1988 to
March 1993, using the key words presbycusis, aged, and middle age.
This review was initiated in March 1993 and recommendations
were finalized by the Task Force in March 1994.
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Table 1: Recommendations for referral to audiologist
• When an individual or family member suspects or complains of difficulty
hearing or understanding.
• Tinnitus (especially if unilateral, or sudden onset).
• When a hearing aid is owned but not used, or when the device is not producing
the desired compensation for hearing loss.
• Any new onset hearing loss (e.g. post traumatic).
• Pre/post exposure to ototoxic medications (e.g. aminoglycoside antibiotics).
• History of work-related noise exposure.

Table 2: Communication Strategies
• Face the person in a clear light.
• Speak clearly and slowly, don’t shout.
• Rephrase a misunderstood sentence avoiding high frequency sounds (“Are you
okay?” instead of “you seem to be feeling fine”).
• Move away from or reduce background noise.
• Do not obscure your mouth or chew while talking.
• Ask the person what you might do to make conversation easier.
• Write down topic of conversation.
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Prevention of Hearing Impairment and
Disability in the Elderly
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Screening for hearing
impairment

The audioscope has
high sensitivity for
detecting hearing loss.

Case series
<13-16> (III)

Fair evidence to screen
the elderly for hearing
impairment (B)

A single question
about hearing difficulty
has high sensitivity for
detecting significant
hearing loss.

Case series<4> (III)

Whispered-voice out
of field of vision has
high sensitivity for
detecting hearing loss.

Case series<12> (III)

Hearing aids improve
the quality of life in
individuals who are
hearing impaired.

Randomized controlled
trial<22> (I)

Multiple studies
demonstrate
relationship between
noise exposure and
hearing loss.

Cohort analytic
studies<20> (II-2)

Noise control
programs and hearing
protection

Good evidence to
support noise control
and hearing protection
programs (A)
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Screening for Asymptomatic Bacteriuria
in the Elderly
1

Prepared by Lindsay E. Nicolle, MD

The proportion of the Canadian population which is
elderly will continue to increase over the next several decades. A
high proportion of these elderly individuals will reside for at least
some time in a long-term care facility. There is a marked increase
in prevalence and incidence of bacteriuria in older populations.
Most of this bacteriuria appears to be asymptomatic. For the
institutionalized elderly with multiple co-morbidities and
substantial functional impairment the prevalence of bacteriuria is
extremely high. It has been argued that bacteriuria in the elderly,
particularly associated with pyuria, which is evidence for a host
response, should be treated. Identification and treatment of
asymptomatic bacteriuria, however, would require repeated
screening of elderly populations and intense antimicrobial
exposure. In 1979 the Canadian Task Force on the Periodic
Health Examination found that there was fair evidence that
routine screening for urinary tract infection not be included
among conditions sought in a periodic health examination.<1,2>

Burden of Suffering
The prevalence of
asymptomatic
bacteriuria increases
with age for men and
women, and is
greater in
institutionalized
populations

Population studies in women report a prevalence of bacteriuria
of 2-4% among sexually active young women which increases to 6-8%
in women aged 60 years, and over 20% in well elderly women in the
community over 80 years.<3> Bacteriuria is uncommon in younger
male populations, with a prevalence of less than 1% until about age
60 years. From 1-3% of men aged 60-65 will have bacteriuria, and the
prevalence increases to 10% or more for men over age 80 years.<3>
The prevalence of bacteriuria is extraordinarily high for the more
impaired elderly with functional deficits and co-morbid illnesses who
require institutional care. Studies consistently report a prevalence of
bacteriuria from 30-50% for institutionalized women and 20-30% for
institutionalized men.<2> Limited studies also suggest a high incidence
of bacteriuria for the institutionalized and ambulant elderly.<3,4>
Bacteriuria in the elderly is usually asymptomatic. Morbidity with
asymptomatic bacteriuria may include short-term complications of
acute symptomatic infection and potential long-term complications of
renal failure or mortality. Measuring the burden of illness potentially
related to asymptomatic bacteriuria in the elderly is, however, limited
1
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by several factors. First, no population-based studies in the ambulatory
elderly document the occurence and impact of symptomatic urinary
infection. Second, chronic genitourinary symptoms are frequent in the
elderly population. Such symptoms are not ameliorated by treatment
of associated asymptomatic bacteriuria and occur with equal frequency
in bacteriuric and nonbacteriuric elderly populations.<5> Thus, while
not due to bacteriuria, they may complicate the identification of
symptomatic infection. Finally, the multiple co-morbid illnesses and
functional disability of the elderly institutionalized population leads to
impaired communication and identification of symptomatic infection.
Limited reports document the frequency of symptomatic
infection in elderly populations. Boscia et al reported 10 of 61 elderly
ambulatory women with untreated asymptomatic bacteriuria became
symptomatic during 6 months of follow-up, an incidence of
0.9/1000 patient days.<6> Mims et al followed 238 elderly men from
1 to 4.5 years, 29 of whom were initially bacteriuric and 17 of 134 who
were followed for one year or more who subsequently became
bacteriuric.<7> Only 5 patients of the initial bacteriuric group became
symptomatic and they were apparently treated with antimicrobial
therapy with resolution and without further complication. In 50 elderly
institutionalized women with asymptomatic bacteriuria, half of whom
were treated, 4 episodes of symptomatic infection occurred in one
year of follow-up, an incidence of 0.26/1000 patient days.<8> In
36 elderly institutionalized men with asymptomatic bacteriuria
followed for a mean of 10.6 months, 16 of whom were treated
with antimicrobials, 4 episodes of symptomatic infection or
0.34/1000 patient days developed.<9>
Urinary infection is the most common cause of bacteremia
in both institutionalized and noninstitutionalized elderly
populations.<3,4> Women over age 65 with acute non-obstructive
pyelonephritis are more likely to be bacteremic than younger women.
The case fatality rate associated with bacteremic urinary infection in
the elderly has been reported to be from 10-30%. Despite these
observations urinary infection is rarely a direct cause of death in
elderly subjects.<3,4>
Several other clinical presentations in the elderly are frequently
attributed to urinary infection because of the difficulty in
ascertainment of symptoms and high prevalence of bacteriuria in this
population. Where specific symptom presentations other than
pyelonephritis or lower tract irritative symptoms have been critically
studied, however, urinary infection has not been documented to be
an important contributor to such symptoms. For instance, gross
hematuria is seldom attributable to hemorrhagic cystitis in
institutionalized elderly subjects despite a high prevalence of
bacteriuria in residents with gross hematuria.<10> Limited studies
suggest that nonspecific changes in clinical status in the absence of
fever are not attributable to urinary infection.<11> The majority of
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febrile episodes of uncertain cause in the non-catheterized bacteriuric
elderly are likely not caused by invasive urinary infection, although the
contribution of urinary infection in an individual case may be
impossible to ascertain.

Asymptomatic
bacteriuria in the
elderly is not
associated with
increased mortality

The contribution of asymptomatic bacteriuria to mortality in the
elderly has been controversial. Initial studies from Finland<12> and
Greece<13> suggested decreased survival in both women and men
with asymptomatic bacteriuria. Subsequent studies in community
populations from Sweden<14> and Finland<15> have not supported
these initial observations. No association of bacteriuria with mortality
has been reported for the institutionalized population.<16> Currently
evidence does not support a direct or indirect causal association of
asymptomatic bacteriuria with mortality in elderly populations. In
addition, there is no evidence that asymptomatic bacteriuria, by itself,
progresses to renal failure in this population.

Maneuver
Screening by culture or non-culture (e.g. leukocyte
esterase/nitrate dipstick) methods of urine of asymptomatic elderly
subjects to identify bacteriuria with subsequent antimicrobial
treatment of bacteriuria.

Effectiveness of Prevention and Treatment
Ambulatory Elderly

Asymptomatic
bacteriuria in the
ambulant elderly is
associated with
limited morbidity

Boscia et al<5> studied 124 non-institutionalized ambulatory
elderly women and reported that identification and treatment of
asymptomatic bacteriuria decreased the frequency of symptomatic
episodes from 16% to 8% in the subsequent 6 month period. The type
of symptom presentation was not described. This difference was not
statistically significant. The prevalence of bacteriuria at 6 months after
treatment was 64% in the non-treated group and 35% in those who
were treated. Mortality for the treated (3.2%) and untreated (4.9%)
groups was not different (p=0.66). Cost analysis was not performed.
No prospective, randomized study of therapy vs. no therapy for
asymptomatic bacteriuria in the non-institutionalized elderly male has
been reported. One prospective cohort study provides limited data
describing morbidity.<7> In this study, 234 elderly men were followed
for up to 4.5 years, 134 for over one year. Twenty-nine were
bacteriuric at initial screening and 20 became positive in follow-up. The
majority (76%) of bacteriuric subjects spontaneously cleared
bacteriuria after a mean period of 4.4 months (range 3-12 months).
Only 5 (17%) bacteriuric subjects were treated for symptomatic
infection and bacteriuria recurred rapidly during post-treatment in 3 of
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these 5. The symptom presentations were not described, and no
significant detrimental outcomes with development of symptomatic
infection were reported. This study suggested a high frequency of
spontaneous resolution of asymptomatic bacteriuria in elderly noninstitutionalized men and a low frequency of symptom development. It
was concluded that screening for and treatment of asymptomatic
bacteriuria was not warranted in ambulatory elderly men.

Institutionalized Elderly
Prospective, randomized studies in institutionalized women<8>
and men<9> have documented no benefits of screening for and
treatment of asymptomatic bacteriuria. In 36 institutionalized elderly
men randomized to treatment or non-treatment and followed for
2 years, subsequent symptomatic episodes occurred with equal
frequency in treated or non-treated subjects.<9> Mortality
was 5 (31%) in treated and 5 (25%) in untreated subjects. In
50 institutionalized elderly women randomized to treatment or no
treatment and followed for one year, morbidity from urinary infection
was similar in treated and non-treated groups.<8> Antimicrobial
therapy, however, was associated with significantly more adverse
medication effects, increased reinfections, and a tendency to
emergence of resistance. Mortality was 4 (18%) for untreated and
9 (39%) for treated subjects. Thus, these studies in the institutionalized
elderly support the non-treatment of asymptomatic bacteriuria.

Trials of treatment of
asymptomatic
bacteriuria in
institutionalized
populations have not
demonstrated any
benefits of
antimicrobial therapy

One characteristic of the institutionalized bacteriuric elderly is
the rapid recurrence of bacteriuria following antimicrobial
therapy.<8,9> In most individuals, treatment of asymptomatic
bacteriuria is followed by an extremely short period free of
bacteriuria, with over 50% recurring within 2-4 weeks of discontinuing
antimicrobials. In institutionalized women with urine cultures obtained
monthly, screening and antimicrobial treatment of all identified
episodes decreased the overall prevalence of bacteriuria in the
population by only 30% over a one year period.<8> Thus, for the
institutionalized population, even intensive antimicrobial therapy for
asymptomatic bacteriuria has limited impact on bacteriuria. Even if
benefits of treatment of asymptomatic bacteriuria in the elderly were
identified, frequent repeated screening for urinary infection would be
required.
Subjects with long-term indwelling catheters are virtually always
bacteriuric. Screening for bacteriuria or pyuria in these subjects will
not identify those at risk for morbidity.<17> Antimicrobial therapy of
asymptomatic catheter-acquired bacteriuria does not decrease
morbidity from urinary infection, but will lead to emergence of
organisms of increased resistance.<18>
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Recommendations of Others
The recommendations of the U.S. Preventive Services Task
Force on screening for asymptomatic urinary tract infection are
currently under review. Other authors<19> have suggested there is no
indication for screening for or treatment of asymptomatic bacteriuria
in elderly populations.

Conclusions and Recommendations
There is no evidence that treatment of asymptomatic bacteriuria
in elderly populations is beneficial. Treatment of asymptomatic
bacteriuria will not decrease the frequency of symptomatic episodes
or alter outcomes in institutionalized populations and may be
associated with an increased occurence of resistant organisms. For the
non-institutionalized elderly, while there may be some small decrease
in the occurence of symptomatic infection, the data do not indicate
sufficient impact to suggest that it would be cost effective. For men,
the lack of evidence for short- or long-term adverse outcomes in
those with asymptomatic bacteriuria suggests that treatment would
not be indicated, although comparative randomized trials are not
available for this group. Thus, there is good to fair evidence not to
screen elderly populations for the presence of asymptomatic
bacteriuria (D and E Recommendations depending upon subgroup).
However, for ambulatory elderly women, specifically, there is
insufficient evidence to recommend for or against screening
(C Recommendation).

Unanswered Questions (Research Agenda)
The following have been identified as research priorities:
1.

Population based studies documenting the impact of morbidity
from symptomatic urinary infection in non-institutionalized
elderly women and men.

2.

Defining the clinical significance of a positive urine culture in
ambulatory elderly men as it relates to prostatic obstruction or
other genitourinary abnormalities.

3.

Contribution of bacteriuria to episodes of fever in the
institutionalized elderly with a positive urine culture.

Evidence
The literature was identified with a MEDLINE search to March
1993 using the following MESH headings: urinary tract infections, aged,
human, case reports.
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This review was initiated in June 1993 and recommendations
were finalized by the Task Force in October 1993.
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Screening for Asymptomatic Bacteriuria in the Elderly
MANEUVER

EFFECTIVENESS

LEVEL OF EVIDENCE
<REF>

RECOMMENDATION

Screening urine to
identify bacteriuria by
culture or leukocyte
esterase/nitrite
dipstick in
asymptomatic subjects
and antimicrobial
treatment of
bacteriuria

Ambulatory elderly
women: nonsignificant
decrease in
symptomatic infection
in subsequent
6 months after
treatment.

Randomized controlled
trial<6> (I)

Insufficient evidence
to recommend for or
against screening and
treatment (C)

Ambulatory elderly
men: no evidence for
significant morbidity
and mortality from
untreated
asymptomatic
bacteriuria.

Prospective cohort
study<7> (II-2)

Fair evidence to
exclude screening or
treatment (D)

Institutionalized elderly
women: no decrease
in morbidity or
mortality, increased
occurrence of adverse
drug effects and
antimicrobial resistant
organisms with
antimicrobial therapy
compared to no
therapy.

Randomized controlled
trial<8> (I)

Good evidence that
screening and
treatment not be
included in PHE (E)

Institutionalized elderly
men: no decrease in
morbidity or mortality
with antimicrobial
therapy compared with
no therapy.

Randomized controlled
trial<9> (I)

Good evidence that
screening and
treatment not be
included (E)

Subjects with long
term indwelling
catheters: morbidity
similar with or without
antimicrobial therapy;
increased
antimicrobial
resistance with
therapy.

Randomized controlled
trials<18> (I)

Good evidence that
screening and
treatment not be
included (E)
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Appendix B

Maneuvers to be Included in Clinical
Preventive Health Care
Recommendations of the Canadian Task
Force on the Periodic Health Examination
Not Updated Since 1979
These tables summarize maneuvers reviewed by the
Canadian Task Force on the Periodic Health Examination in
1979 that were not updated in this text. However, the medical
evidence at that time established that benefits outweighed
potential harm. All other interventions that the Task Force has
recommended in the past (A and B Recommendations) have
been updated in the 1994 Guide. However, note that Duchenne
muscular dystrophy, Tay-Sachs disease and Progressive
incapacity with aging are currently under review.
The information is displayed with “A Recommendations”
for the general population at the top (maneuvers for which
there is strong evidence for inclusion in a periodic health
examination). The second grouping on each page are
“B Recommendations” for the general population. (Maneuvers
for which there is fair evidence for inclusion in a periodic health
examination). A subsection of each group of recommendations
specifically addresses recommendations for high-risk
populations.
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CONDITION

MANEUVER

POPULATION

GOOD EVIDENCE TO INCLUDE (A RECOMMENDATIONS):
Tetanus

Immunization, booster every
10 years

Adults

Immunizable conditions related to
international travel

Immunization

For travellers without
contraindications

Syphilis

Serologic testing

Pregnant women

High-risk populations
Meningococcal meningitis

Immunization

Military recruits and travellers

Toxoplasmosis

Exposure history, serologic
testing and hygiene counselling

Non-immune pregnant women
who keep a cat at home or eat
raw meat

Syphilis

Serologic testing

Individuals with a history of
multiple sexual partners

FAIR EVIDENCE TO INCLUDE (B RECOMMENDATIONS):
Hemorrhagic disease of the
newborn

Vitamin K1, 1 mg

Newborns

Hearing impairment

History and clinical examination

Adults attending for other reasons

Orthodontic conditions

Oral examination and
roentgenography

Children

Progressive incapacity with
aging1

Home visit – enquiry into physical,
psychological and social
competence

Elderly

High-risk populations
Duchenne muscular dystrophy
(DMD)1

Serum creatine phosphokinase
determination

Female relatives of DMD patients

Interventricular septal defect

History and clinical examination

At birth and discharge from
nursery

Tay-Sachs disease1

Measure resistance of serum
hexosaminidase to heat
inactivation

Premarital screening of high-risk
including Ashkenazi Jews

Preterm labour

History; cerclage of cervix

Pregnant women

1

Currently under review
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List of Contributors
Author

Chapter or Contribution

Geoffrey Anderson, M.D., Ph.D.‡
Senior Scientist
Institute for Clinical Evaluative Sciences
Associate Professor
Department of Health Administration
University of Toronto
Toronto, Ontario

Methodology;
Routine prenatal ultrasound screening;
The use of home uterine activity
monitoring to prevent preterm birth;
Intrapartum electronic fetal monitoring;
Acetylsalicylic acid and the primary
prevention of cardiovascular disease

John S. Andrews, M.D.
Instructor
Department of Pediatrics
Johns Hopkins University
Baltimore, Maryland, U.S

Screening for hemoglobinopathies in
Canada

David Atkins, M.D., M.P.H.
Clinical Assistant Professor
Georgetown University Medical Center
Washington, D.C., U.S.

Science Advisor
U.S. Preventive Services Task Force

Robert Baldwin, M.D.
Post-Doctoral Fellow
Johns Hopkins University
Department of Pediatrics
Baltimore, Maryland, U.S.

Screening for phenylketonuria

Renaldo N. Battista, M.D., Sc.D.,
F.R.C.P.C.‡
Director
Division of Clinical Epidemiology
Montreal General Hospital
McGill University
Montreal, Quebec

Methodology;
Asymptomatic carotid disease

Note:

‡
†

= Member of the Canadian Task Force on the Periodic Health Examination
= Member of the U.S. Preventive Services Task Force
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Brenda L. Beagan, M.A.
Research Associate, Canadian Task Force
on the Periodic Health Examination
1990-92
Dalhousie University
Halifax, Nova Scotia

Primary and secondary prevention of
neural tube defects;
Screening for childhood obesity;
Prevention of gonorrhea

Marie-Dominique Beaulieu, M.D.,
F.C.F.P., M.Sc.‡
Associate Professor
Department of Family Medicine
University of Montreal
Montreal, Quebec

Screening for gestational diabetes
mellitus;
Primary and secondary prevention of
neural tube defects;
Screening for D (Rh) sensitization in
pregnancy;
Screening and vaccinating adolescents
and adults to prevent congenital
rubella syndrome;
Prevention of preeclampsia;
Screening for congenital hypothyroidism;
Physical activity counselling;
Screening for diabetes mellitus in the
non-pregnant adult;
Screening for thyroid disorders and
thyroid cancer in asymptomatic adults

Alfred O. Berg, M.D., M.P.H.†
Professor and Associate Chair
Department of Family Medicine
University of Washington
Seattle, Washington, U.S.

Member, U.S. Preventive Services Task
force.

Michelle Berlin, M.D., M.P.H.
Assistant Professor
Department of Obstetrics and
Gynecology
University of Pennsylvania Medical
Center
Philadelphia, Pennsylvania, U.S.

Prevention of Preeclampsia
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Donald M. Berwick, M.D., M.P.P.†
Vice-Chair
U.S. Preventive Services Task Force
Associate Professor
Department of Pediatrics
Harvard Medical School
Boston, Massachusetts, U.S.

Physical activity counselling

John Burress, M.D., M.P.H.
Research Fellow
Harvard School of Public Health
Occupational and Environmental
Medicine
Boston, Massachusetts, U.S.

Physical activity counselling

Robert Côté, M.D., F.R.C.P.C.
Division of Clinical Epidemiology
Montreal General Hospital
Associate Professor
Department of Neurology and
Neurosurgery
McGill University
Montreal, Quebec

Asymptomatic carotid disease

Deborah L. Craig, M.P.H.
Health Care Consultant
Halifax, Nova Scotia

Primary prevention of fetal alcohol
syndrome

Orlando P. da Silva, M.D.,
F.R.C.P.C.
Department of Pediatrics
Division of Neonatology
The University of Western Ontario
St. Joseph’s Health Centre
London, Ontario

Prevention of low birth weight/preterm
birth
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H. Dele Davies, M.D., M.Sc.,
F.R.C.P.C.
Assistant Professor
Departments of Microbiology, Infectious
Disease and Pediatrics
University of Calgary
Calgary, Alberta

Screening for Chlamydia infection

Paul Dick, M.D.C.M., F.R.C.P.C.
Assistant Professor
Department of Pediatrics
University of Toronto
Toronto, Ontario

Prenatal screening and diagnosis for
Down Syndrome prevention

Carolyn DiGuiseppi, M.D., M.P.H.
Science Advisor
U.S. Preventive Services Task Force
Office of Disease Prevention and
Health Promotion
Washington, D.C., U.S.

Screening for D (Rh) sensitization in
pregnancy;
Screening and vaccinating adolescents
and adults to prevent congenital
rubella syndrome;
Screening children for lead exposure in
Canada;
Hepatitis B immunization in childhood;
Screening for thyroid disorders and
thyroid cancer in asymptomatic adults;
Prevention of skin cancer;
Prevention of pancreatic cancer

Jennifer L. Dingle, M.B.A.
Coordinator, Canadian Task Force on
the Periodic Health Examination
Department of Pediatrics
Dalhousie University
Halifax, Nova Scotia

Methodology;
Prevention of periodontal disease;
Prevention of tobacco-caused illness;
Prevention of unintended pregnancy and
sexually transmitted diseases in
adolescents

James Douketis, M.D.
Clinical Research Fellow in
Thromboembolism
Department of Medicine
McMaster University
Hamilton, Ontario

Prevention of obesity in adults
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R. Wayne Elford, M.D., C.C.F.P.,
F.C.F.P.‡
Professor and Director of Research and
Faculty Development
Department of Family Medicine
University of Calgary
Calgary, Alberta

Overview tables
Prevention of household and
recreational injuries in children
(<15 years of age);
Prevention of motor vehicle accidents;
Prevention of household and
recreational injuries in adults;
Prevention of influenza;
Screening for testicular cancer;
Prevention of household and
recreational injuries in the elderly

Denice S. Feig, M.D., F.R.C.P.C.
Assistant Professor
Department of Medicine
University of Toronto
Toronto, Ontario

Prevention of osteoporotic fractures in
women by estrogen replacement
therapy

John W. Feightner, M.D., M.Sc.,
F.C.F.P.‡
Professor
Department of Family Medicine
McMaster University
Hamilton, Ontario

Routine iron supplementation during
pregnancy;
Prevention of iron deficiency anemia in
infants;
Preschool screening for developmental
problems;
Routine preschool screening for visual
and hearing problems;
Early detection of depression;
Screening for prostate cancer;
Prevention of skin cancer
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William Feldman, M.D., F.R.C.P.C.‡
Professor of Pediatrics and of Preventive
Medicine and Biostatistics
University of Toronto
Head, Division of General Pediatrics
Hospital for Sick Children
Toronto, Ontario

Screening for phenylketonuria;
Screening for cystic fibrosis;
Well-baby care in the first 2 years of life;
Screening children for lead exposure in
Canada;
Screening for childhood obesity;
Dipstick proteinuria screening of
asymptomatic adults to prevent
progressive renal disease;
Prevention of unintended pregnancy and
sexually transmitted diseases in
adolescents;
Prevention of obesity in adults

Paul S. Frame, M.D.†
Clinical Associate Professor
Department of Family Medicine and
Department of Community and
Preventive Medicine
University of Rochester School of
Medicine and Dentistry
Rochester, New York, U.S.

Nutritional counselling for undesirable
dietary patterns and screening for
protein/calorie malnutrition disorders
in adults;
Screening for testicular cancer

Dennis G. Fryback, Ph.D.†
Department of Preventive Medicine
University of Wisconsin-Madison
Madison, Wisconsin, U.S.

Member, U.S. Preventive Services Task
Force.

Ronald Gold, M.D., M.P.H.
Professor of Pediatrics and Microbiology
University of Toronto
Toronto, Ontario

Childhood immunizations

Richard B. Goldbloom, O.C., M.D.,
F.R.C.P.C.‡
Editor
Professor
Department of Pediatrics
Dalhousie University
Halifax, Nova Scotia

Introduction;
Prophylaxis for gonococcal and
chlamydial ophthalmia neonatorum;
Screening for hemoglobinopathies in
Canada;
Screening for idiopathic adolescent
scoliosis
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David A. Grimes, M.D.†
Professor and Vice-Chairman
Department of Obstetrics, Gynecology
and Reproductive Sciences
University of California at San Francisco
(UCSF)
San Francisco, California, U.S

Member, U.S. Preventive Services Task
Force

Jean L. Haggerty, M.Sc.
Coordinator
Canadian Task Force on the Periodic
Health Examination, 1987-89
Faculty Lecturer
McGill University
Montreal, Quebec

Early detection and counselling of
problem drinking

Amid I. Ismail, B.D.S., M.P.H.,
Dr.P.H.
Associate Professor and Chair
Department of Pediatric and
Community Dentistry
Dalhousie University
Halifax, Nova Scotia

Prevention of dental caries;
Prevention of periodontal disease

J. Kenneth Johnson, M.D.
At time of writing:
Research Associate
Department of Preventive Medicine and
Biostatistics
University of Toronto
Toronto, Ontario

Screening for human papillomavirus

Douglas B. Kamerow, M.D., M.P.H.
Director, Clinical Preventive
Services Staff
Office of Disease Prevention and
Health Promotion
Clinical Associate Professor
Department of Community and
Family Medicine
Georgetown University
Washington, D.C., U.S.

Staff Director, U.S. Preventive Services
Task Force and, Managing Editor,
Guide to Clinical Preventive Services
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Murray Krahn, M.D., M.Sc.
Assistant Professor
Departments of Medicine and Clinical
Biochemistry
University of Toronto
Toronto, Ontario

Hepatitis B immunization

Robert S. Lawrence, M.D.†
Director, Health Sciences
The Rockefeller Foundation
New York, New York, U.S.

Nutritional counselling for undesirable
dietary patterns and screening for
protein/calorie malnutrition disorders
in adults

Donald W. Lewis, D.D.S., D.D.P.H.,
M.Sc.D., F.R.C.D.C.
Professor of Community Dentistry
Faculty of Dentistry
University of Toronto
Toronto, Ontario

Prevention of dental caries;
Prevention of periodontal disease

Ellen L. Lipman, M.D., F.R.C.P.C.
Assistant Professor
Department of Psychiatry
McMaster University
Hamilton, Ontario

Disadvantaged children

Alexander G. Logan, M.D.,
F.R.C.P.C.‡
Professor of Medicine
Department of Medicine
University of Toronto
Toronto, Ontario

Methodology;
Screening for hypertension in young and
middle-aged adults;
Lowering the blood total cholesterol
level to prevent coronary heart
disease;
Hypertension in the elderly: case-finding
and treatment to prevent vascular
disease

Sarvesh Logsetty, M.D.
Division of General Surgery
Department of Surgery
Hospital for Sick Children
Toronto, Ontario

Screening for bladder cancer
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Ariane Mackey, M.D., F.R.C.P.C.
Fellow (Cerebro-Vascular)
Division of Neurology
Department of Medicine
Montreal General Hospital
Montreal, Quebec

Asymptomatic carotid disease

Harriet L. MacMillan, M.D.,
F.R.C.P.C.
Assistant Professor
Departments of Pediatrics and of
Psychiatry
McMaster University
Hamilton, Ontario

Primary prevention of child
maltreatment

James H. MacMillan, M.Sc.
Biostatistician
Glaxo Canada Inc.
Mississauga, Ontario

Primary prevention of child
maltreatment

Anne Martell, M.A., C.M.C.
Martell Consulting Services Ltd.
Halifax, Nova Scotia

Childhood immunizations;
Prevention of unintended pregnancy and
sexually transmitted diseases in
adolescents

Robin S. McLeod, M.D., F.R.C.S.C.,
F.A.C.S.
Associate Professor
Department of Surgery
University of Toronto
Toronto, Ontario

Screening for colorectal cancer

Jane E. McNamee, M.A.
Research Associate
Department of Psychiatry
Chedoke-McMaster Hospitals and
Centre for Studies of Children at Risk
Chedoke-McMaster Hospitals and
McMaster University
Hamilton, Ontario

Prevention of suicide;
Children of alcoholics
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Susan E. Moner, M.D.
At time of writing:
Research Associate
Department of Preventive Medicine and
Biostatistics
University of Toronto
Toronto, Ontario

Smoking and pregnancy

Brenda J. Morrison, Ph.D.‡
Professor
Department of Health Care and
Epidemiology
University of British Columbia
Vancouver, British Columbia

Interventions other than smoking
cessation to prevent lung cancer;
Screening for breast cancer;
Prevention of pancreatic cancer;
Screening for cervical cancer

Ryuta Nagai, M.D., F.R.C.P.C.
At time of writing:
Research Associate
Department of Preventive Medicine and
Biostatistics
University of Toronto
Toronto, Ontario

Dipstick proteinuria screening of
asymptomatic adults to prevent
progressive renal disease

Lindsay E. Nicolle, M.D.
Associate Professor
Departments of Medicine and of
Medical Microbiology
University of Manitoba
Winnipeg, Manitoba

Screening for asymptomatic bacteriuria
in pregnancy;
Screening for asymptomatic bacteriuria
in the elderly

David R. (Dan) Offord, M.D.‡
Professor
Department of Psychiatry
McMaster University
Hamilton, Ontario

Primary prevention of fetal alcohol
syndrome;
Primary prevention of child
maltreatment;
Disadvantaged children;
Prevention of suicide;
Children of alcoholics
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Christopher Patterson, M.D.,
F.R.C.P.C.‡
Professor and Head
Division of Geriatric Medicine
Department of Medicine
McMaster University
Hamilton, Ontario

Nutritional counselling for undesirable
dietary patterns and screening for
protein/calorie malnutrition disorders
in adults;
Screening for abdominal aortic
aneurysm;
Screening for cognitive impairment in the
elderly;
Secondary prevention of elder abuse;
Screening for visual impairment in the
elderly;
Hypertension in the elderly: case-finding
and treatment to prevent vascular
disease;
Prevention of hearing impairment and
disability in the elderly

Cindy Quinton Gladstone, M.H.Sc.,
M.D., F.R.C.P.C.
At time of writing:
Research Associate
Department of Preventive Medicine and
Biostatistics
University of Toronto
Toronto, Ontario

Screening for ovarian cancer

Patricia Randel, M.Sc.
Research Associate, Canadian Task Force
on the Periodic Health Examination
Department of Pediatrics
Dalhousie University
Halifax, Nova Scotia

Screening children for lead exposure in
Canada

M. Carrington Reid, M.D.
Fellow
Robert Wood Johnson Clinical Scholar
Yale School of Medicine
New Haven, Connecticut, U.S.

Screening for diabetes mellitus in the
non-pregnant adult
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Carl Rosati, M.D., F.R.C.S.C.
General Surgery
North York Branson Hospital
North York, Ontario

Prevention of oral cancer

Michael B.H. Smith, M.B., B.Ch.,
C.C.F.P., F.R.C.P.C.
Lecturer in Pediatrics
Dalhousie University
Halifax, Nova Scotia

Screening for urinary infection in
asymptomatic infants and children

Michael J. Solomon, M.B., B.C.H.,
B.A.O.(Hons), F.R.A.C.S.
Director of Research
University of Sydney
Department of Colorectal Surgery
Royal Prince Alfred Hospital
Newtown, NSW, Australia

Screening for colorectal cancer

Harold C. Sox, Jr., M.D.†
Chairman
U.S. Preventive Services Task Force
Joseph M. Huber Professor and
Chairman
Department of Medicine
Dartmouth-Hitchcock Medical Center
Lebanon, New Hampshire, U.S.

Screening for diabetes mellitus in the
non-pregnant adult

Sylvie Stachenko, M.D., M.Sc.,
F.C.F.P.
Director
Preventive Health Services Division
Health Programs and Services Branch
Health Canada
Ottawa, Ontario

Preventive guidelines: their role in clinical
prevention and health promotion

Michael Tarrant, M.D., C.C.F.P.,
F.C.F.P.
Associate Professor
Department of Family Medicine
University of Calgary
Calgary, Alberta

Prevention of influenza
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Mark C. Taylor, M.D., F.R.C.S.C.
Clinical Fellow
The Toronto Hospital
Toronto, Ontario

Prevention of tobacco-caused disease

Robert B. Wallace, M.D.†
Professor and Head
Department of Preventive Medicine and
Environmental Health
University of Iowa College of Medicine
Iowa City, Iowa, U.S.

Member, U.S. Preventive Services Task
Force

Sharon L. Walmsley, M.D.,
F.R.C.P.C.
Assistant Professor
Department of Medicine and
Microbiology
University of Toronto
Toronto, Ontario

Screening and isoniazid prophylactic
therapy for tuberculosis

Elaine E. L. Wang, M.D., C.M.,
F.R.C.P.C.‡
Associate Professor
Department of Pediatrics and of
Preventive Medicine and Biostatistics
Faculty of Medicine
University of Toronto
Toronto, Ontario

Methodology;
Prevention of neonatal herpes simplex;
Breast feeding;
Administration of pneumococcal vaccine;
Dipstick proteinuria screening of
asymptomatic adults in the prevention
of progressive renal disease;
Screening for HIV antibody;
Prevention of spread of gonorrhea

A. Eugene Washington, M.D.,
M.Sc.†
Director
Medical Effectiveness Research Center
University of California School of
Medicine
San Francisco, California, U.S.

Prevention of preeclampsia
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Modena E.H. Wilson, M.D., M.P.H.†
Associate Professor
Department of Pediatrics
Johns Hopkins University
Baltimore, Maryland, U.S.

Screening for phenylketonuria;
Screening for hemoglobinopathies in
Canada

Steven H. Woolf, M.D., M.P.H.
Science Advisor
U.S. Preventive Services Task Force
Washington, D.C., U.S.A.
Assistant Clinical Professor
Department of Family Practice
Medical College of Virginia
Richmond, Virginia, U.S.

Methodology;
Routine iron supplementation during
pregnancy;
The use of home uterine activity
monitoring to prevent preterm birth;
Screening for idiopathic adolescent
scoliosis;
Nutritional counselling for undesirable
dietary patterns and screening for
protein/calorie malnutrition disorders
in adults
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