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Abstract
Background: Developmental delay (DD), defined as a failure to reach age-expected milestones,
has been recognized as the most common form of disability in children aged 0 to 4 in Canada. This
systematic review was produced for the Canadian Task Force on Preventive Health Care
(CTFPHC) to provide guidelines on the screening of children for DD. The last CTFPHC guideline
on this topic was published in 1994.
Purpose: The purpose of this staged review is to synthesize evidence on the effectiveness and
harms of screening (Stage I) and treatment (Stage II) of DD, and to provide information regarding
test properties of screening methods (Stage III) for children who are not otherwise identified as
being at high risk of or suspected to have DD.
Review Approach and Inclusion Criteria: This was a staged review. For Stage I (Screening)
RCTs and controlled clinical trials on effectiveness and harms of screening for children aged 1-4
who were not high risk or suspected of having DD were sought. In the absence of good-quality
evidence, Stage II (Treatment) was initiated, as this indirect evidence may be used to inform a
screening recommendation. Stage II involved three parts. We searched first for systematic
reviews on behavioural or psychological treatment of children aged 1-6 diagnosed with DD or
autism spectrum disorder or autism disorder. Next, we searched for RCTs on behavioural or
psychological treatment of children aged 1-6 diagnosed with DD. Due to a paucity of RCT
evidence on the pre-specified outcomes of interest, a third search (Stage II Addendum) was
undertaken to identify RCT evidence with domain-specific outcomes. For Stage III (Test
Properties) studies of any design were sought that assessed test properties of Canadian relevant
screening methods for DD, ASD, and AD.
Data Sources: Stage I: Medline, Embase and PsychINFO (no beginning date limitations through
February 24th, 2014); Stage II: Medline, Embase, PsychINFO and the Cochrane Database of
Systematic Reviews (systematic reviews) (2009 to March 4th, 2014) and Medline, Embase,
Cochrane Central and PsycINFO (RCTs) (2000 to March 25th, 2014); Stage II (Addendum):
Medline, Embase, Cochrane Central and PsycINFO (randomized controlled trials [RCTs]) (2000
to June 16th, 2015); Stage III: Medline, Embase, and PsycINFO (no beginning date limitations to
March 13th, 2014).
Study Selection: The titles and abstracts of papers considered for the key questions and subquestions were reviewed independently by two reviewers; any article marked for inclusion by
either team member went on to full-text screening. Full-text review was done independently by
two people with consensus required for inclusion or exclusion.
Data Abstraction: Review team members extracted data about the population, study design,
intervention, analysis and results for outcomes of interest. One team member completed full
abstraction, followed by a second team member who verified all extracted data and ratings. We
assessed study quality using Cochrane’s Risk of Bias tool and the GRADE framework (Stage I),
AMSTAR (Stage II) and Cochrane RoB (Stage II Addendum) or QUADAS-II (Stage III). For the
contextual questions, inclusion screening and abstraction were done by one person.

ii

Analysis: A meta-analysis could not be performed due to the paucity of studies reporting on
effectiveness of DD screening (Stage I) such as referral rate, time to intervention referral and
academic performance. The forest plots display the effect size data reported by the studies. For
effectiveness and harms of treatment (Stage II) a review of reviews was done and results were
reported narratively; RCT evidence was meta-analysed when possible. The screening test
properties data were extracted or calculated across studies from reported sensitivity, specificity
and prevalence in 2 x 2 contingency tables (true positive, true negative, false positives and false
negatives). Extracted test properties data were meta-analyzed where possible using exact
binomial rendition of the bivariate mixed-effects regression model modified for synthesis of
screening test data.
Results: For effectiveness of screening (Stage I), two trials reporting on the referral rate, time to
referral and academic performance outcomes were included; these outcomes were assessed using
GRADE. These trials could not be meta-analysed. We found no studies addressing the screening
outcomes of cognitive function, incidence of mental health conditions, overall quality of life,
survival, or functionality as an adult.
One moderate quality trial (n= 2,103) reported referral data for mixed gender children <30
months who were screened for DD using Ages and Stages Questionnaire-II (ASQ-II). This study
reported significantly more referrals to early intervention than the control group with a relative
risk (RR) of 1.95 (95% CI 1.49 to 2.54) in the intervention group with office support
(participants met with trained office staff to complete the ASQ screening tool with the use of
props) and an RR of 1.71 (95% CI 1.30 to 2.25) in the intervention group without office support.
The authors found a 70% shorter time to referral in the intervention group with office support
(Rate Ratio of 0.30 [95% CI 0.19 to 0.48]), and a 64% shorter time to referral for the intervention
group without office support (Rate Ratio of 0.36 [95% CI 0.23 to 0.59]), both compared to the
control group.
One low quality trial (n=11,440) screening mixed gender children aged 15 months at entry for
language delay with the VroegTijdige Onderkenning Ontwikkelingsstoornissen (VTO) Language
Screening instrument, reported no differences between groups in academic performance
outcomes at age eight years with an RR of 0.71 (95% CI 0.48 to1.04) of attending a special
school; an RR of 0.99 (95% CI 0.81 to1.21) of repeating a grade; an RR of 1.26 (95% CI 0.89
to1.80) of repeating a grade because of language problems in regular primary school; an RR of
0.88 (95% CI 0.63 to1.23) of being below the 10th percentile of oral tests; an RR of 1.00 (95% CI
0.72 to1.40) of being below the 10th percentile of reading tests in grade 2; and an RR of 0.68
(95% CI 0.41 to 1.13) of being below the 10th percentile of spelling tests in grade 2.
For effectiveness of treatment (Stage II), we found no systematic reviews or RCTs addressing
treatment outcomes of academic performance, survival, and functionality as an adult. Five
systematic reviews on treatment of Autism Spectrum Disorder included the outcomes of
cognitive function, quality of life and harms; results were mixed.
Four systematic reviews reported on the results of behavioural interventions: two systematic
reviews (8 unique studies; n=329) found significant differences in cognitive function between
groups; one systematic review (one study; n=24) found non-significant changes and one
systematic review did not include any unique studies. One systematic review on
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acupuncture/acupressure plus conventional treatment (4 studies; n=179) reported no significant
differences in three studies; one study found greater improvement in the intervention group.
Two systematic reviews (one on behavioural interventions and one on acupuncture/acupressure)
examined quality of life. The systematic review on acupuncture/acupressure interventions found
no studies reporting on quality of life; one systematic review on behavioural treatment showed a
statistically significant difference in daily living skills. Two systematic reviews examined harms
of treatment (one on behavioural interventions and one on acupuncture/acupressure. No adverse
events were reported in the systematic review on behavioural interventions (5 studies; n=200);
adverse events as a result of acupuncture/acupressure (9 studies; n=357) included initial crying
for fear or pain, superficial bleeding, crying or irritability, and worsening of sleep. Three of these
studies did not report any harms.
For effectiveness of domain-specific treatment (Stage II Addendum) three RCTs (n=239)
provided evidence on the outcome of language impairment; these outcomes were assessed using
GRADE. The pooled estimate across three studies showed a significant improvement in
language impairment for intervention group as compared to controls with an SMD of 0.81 (95%
CI 0.02 to 1.6; I2= 84%). This body of evidence was rated moderate quality. One RCT (n=155)
provided data for the outcome of social and personal activities of daily living (adaptive
functioning). The effect estimate showed no difference between intervention and control groups
with a mean difference (MD) of 0.60 in the Vineland Adaptive Behaviour Scale (95% CI -3.05 to
4.25). This body of evidence was rated low quality.
For test properties (Stage III), 17 observational studies were found reporting on test properties of
screening tests for ASD, AD, DD, and PDD. Nine cohort studies (n=70,816) using the MCHAT
as a screening tool for ASD showed a sensitivity of 78.0% (95% CI 64.0% to 88.0%), a
specificity of 69.0% (95% CI 47.0% to 85.0%), a positive predictive value of 30.3% (95% CI
17.3% to 50.4%) and 94.8% (95% CI 88.3% to 97.6%) and a negative predictive value of 94.8%
(95% CI 88.3% to 97.6%). Four cohort studies (n=1,001) using ASQ as a screening tool for DD
showed a median sensitivity of 55.0% (range 47.1% to 66.7%), a median specificity of 86.0%
(range 38.6% to 94.3%), a median positive predictive value of 41.4% (range 23.2% to 71.4%)
and a median negative predictive value of 84.9% (range 70.8% to 95.6%).
Conclusion: In children aged 1 to 4 years of age without suspected DD, the evidence that
screening for DD improves outcomes is inconclusive. For direct evidence on effectiveness of
screening, there is a paucity of studies reporting on long term outcomes. Indirect treatment
evidence is mixed, though there is some evidence to support the effect of treatment on languagespecific outcomes. The current evidence on various tools for screening for ASD, AD, DD and
PDD is limited.
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Chapter 1: Introduction
Purpose and Background
This systematic review will be used by the Canadian Task Force on Preventive Health Care
(CTFPHC) to inform recommendations on screening for developmental delay (DD) in children
aged 1 to 4 years who are not suspected of or at high risk for DD in a primary care setting.
Infants younger than 1 year without signs or symptoms are less likely to be assessed for DD.
Delays in children older than 4 years may be identified in schools. The CTFPHCi updated its
previous review (1990) on well-baby care in 1994 and found fair evidence to assess
developmental milestones at each well-baby visit in the guideline on Well-Baby Care in the First
2 Years of Life (B recommendation).1 The 1994 CTFPHC recommendation on Preschool
Screening for Developmental Problems2 found good evidence to recommend against the use of
the Denver Developmental Screening Test (DDST)3 in asymptomatic preschool children. There
was insufficient evidence for other screening tools.
This systematic review synthesizes the effectiveness and harms of screening for DD in children;
synthesizes the evidence for effectiveness and harms of treatment for DD; evaluates test
properties for selected screening tests; and answers contextual questions.

Definition
DD is defined as a failure to reach age-expected milestones in any one of four domains: 1.
gross and fine motor skills, 2. speech and language, 3. social and personal activities of daily
living, and 4. performance and cognition (i.e.: ≥25% or 1.5-2 standard deviations
discrepancy from age-expected milestones). Global DD is a significant delay in two or more
of the four main developmental domains. 4, 5 Although autistic disorder (AD) and autism
spectrum disorder (ASD), as defined by the Diagnostic and Statistical Manual 4 th Edition
(DSM-IV),6 are separate but interrelated concepts, for the purposes of this review they are
considered part of DD.

Prevalence and Burden of Developmental Delay
In 2001, a Statistics Canada report stated that DD (global and domain specific) was the most
common disability in children aged 0 to 4 years in Canada, experienced by 1% of this
population.7 Of children identified with DD, 59% have intellectual delay, 54% have physical
delay and 38% have other delays inclusive of speech delay.7 In 2006, Statistics Canada reported
that developmental delay was significantly higher in boys (1.3%) aged 0 to 4 years than girls
(0.8%) aged 0 to 4 years.8 Additional recent surveys suggest that 1% to 3% of children are
affected with global DD and 5-10% have a delay in a single domain.4, 9 Children with global DD
i

In 1990 the CTFPHC was known as the Canadian Task Force on the Periodic Health Examination.
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often develop learning, behavioural, or emotional problems and may be at higher risk for other
health problems.10

Risk Factors
The most frequently reported characteristics that are associated with an increased risk of
developmental delay include factors relating to birth (low birth weight, multiple birth, premature
birth), exposure to infection or high levels of environmental toxins during pregnancy, family
history of DD, and parental use of alcohol and/or tobacco. Less commonly reported risk factors
for DD include birth order, larger family size, illnesses experienced during childhood, and
parental educational attainment.11

Rationale and Strategies for Screening
The preschool years form a period of intense developmental change across multiple domains.
Reliably determining the clinical severity of DD in children younger than age 5 years using
standardized measures is therefore challenging. This is underscored in the Diagnostic and Statistical
Manual, 5th Edition (DSM-5)12 which emphasizes that a diagnosis of global DD may change after
age 5 when standardized scores (e.g., Intelligence Quotient [IQ]) are more stable in young children
and more requirements for other diagnoses (e.g. Intellectual Disability) may be met.
Nevertheless, it has been reported that DD in some children can be improved with early
identification and early intervention. 4, 10, 13 Interventions may include parenting programs, early
learning centres, speech and language programs, and physical or occupational therapy.14, 15
Interventions may influence school readiness, which in turn could increase rate of high school
graduation, which in turn could increase employability.16, 17 Finally, lower IQ is associated with
higher all-cause mortality – raising the hypothesis that interventions which increase IQ may also
lead to reduced mortality in adulthood.18
Screening for DD was identified by family physicians as a topic of interest, especially because
there is a perceived lack of resources available for interventions directed at management of DD.
Such interventions could be initiated or monitored at the level of primary care.

Current Clinical Practice
In Canada, recommendations for an enhanced 18-month well-baby visit, which includes using the
Nipissing District Developmental Screen (NDDS) and Rourke Baby Record as a surveillance tool to
monitor for DD have been made in Ontario.10, 19 An Expert Panel on the 18-month well-baby visit
determined that it would be efficient to expand the 18-month visit to include among other things, a
more detailed assessment of the child’s stage of development. The panel drew support for this
decision from a retrospective review/audit in a family practice that instituted an enhanced 18-month
well-baby visit. Results from this review indicated that the additional evaluation components
identified concerns that required follow-up. This enhanced well-baby visit has been supported by the
6

Canadian Paediatric Society (CPS).15 A 2011 Canadian national scan indicated that most provinces
are interested in 18-month monitoring, and some provinces (Alberta, Manitoba, Nova Scotia,
Saskatchewan) are undertaking or have completed pilot programs of screening.15

Other National Guidelines
In 2006, the United States Preventive Services Task Force (USPSTF) assessed screening for
speech and language delay in preschool children and found insufficient evidence for the use of
screening instruments in children up to 5 years of age to detect speech and language delay in
primary care.20 These guidelines were updated in 2015, and the same conclusions were
reached.21
In 2007, The Scottish Intercollegiate Guidelines Network (SIGN) recommended against
population screening for autism spectrum disorders (ASD).22 The SIGN report states that as part
of child health surveillance, health professionals should be aware of early signs of ASD and may
use the Modified Checklist for Autism in Toddlers (M-CHAT)23 to identify children who may be
at risk for autism. The USPSTF is currently finalizing a plan for guideline development on
screening for ASD in children between the ages of 12 and 36 months.24
The AAP recommends screening for DD using a standardized tool at 9, 18 and 24 or 30 months
of age 25 and screening for autism at 18 months and 24 months.26 Rates of referral to early
intervention following positive screening were assessed following a pilot program based on the
AAP recommendations, and results showed that these rates varied (from 48% to 78%) and did
not meet the recommendation that every child who screens positive during DD screening be
referred for early intervention. The screening test differed across the various centres involved in
the pilot project, and included the Parents’ Evaluation of Developmental Status (PEDS), Ages
and Stages Questionnaire 2nd Edition (ASQ-II), and DDST.27
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Chapter 2: Methods
Review Approach
We conducted a systematic literature search to address the effectiveness and harms of
screening for global and domain specific DD, the effectiveness and harms of treatment for
global and domain specific DD, and the test properties of commonly used screening tests.
The screening tests included general tests, tests for a single domain, as well as tests for ASD
and AD. A separate search was conducted for contextual questions.
This was a staged review. Stage I included the identification of studies that addressed screening
effectiveness in children 1 to 4 years who were not suspected of having DD or at risk for DD. In
the absence of identifying good-quality evidence (randomized controlled trials or controlled
clinical trials) for the outcomes of interest, Stage II was initiated. Stage II included a search for
systematic reviews and randomized controlled trials (RCTs) that addressed treatment
effectiveness or harms, as this indirect evidence may be used to inform a screening
recommendation. Due to a paucity of RCT evidence in Stage II, an addendum which expanded
our outcomes of interest was added to our staged strategy in order to ensure that our search was
exhaustive. Stage III involved a search for the test properties of validated screening tests or tests
in use that assessed DD.
Many of the methods outlined in this section are used consistently throughout our reviews (see
http://canadiantaskforce.ca/ for details of past reviews).

Analytic Framework and Key Questions
The analytic framework for this review is presented in Figure 1. The framework provides a
visual representation of the parameters of the review, including population, interventions and
outcomes of interest.
KEY QUESTIONS (KQ)
Stage I:
1. What is the effectiveness of screening children aged 1 to 4 years without suspected DD to
improve outcomes? (outcomes of interest: referral rates for early intervention; time to
referral to early intervention; cognitive function; academic performance; incidence of
mental health conditions; overall quality of life; survival; functionality as an adult)
a. What is the optimal interval for screening for DD?
2. What is the incidence of harms of screening children aged 1 to 4 years without suspected DD?
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Stage II:
3. What is the effectiveness of treatment for children diagnosed with DD to
improve outcomes? (outcomes of interest: cognitive function; academic performance;
incidence of mental health conditions; overall quality of life; survival; functionality as an
adult)
4. What is the incidence of harms of treatment for children diagnosed with DD?
Stage II (Addendum):
Addendum KQ1. What is the effectiveness of treatment for children diagnosed with DD to
improve outcomes in gross and fine motor skills, language impairment, adaptive functioning,
intellectual disability (IQ), learning disability (academic testing) and academic
underachievement?
Addendum KQ2. What is the incidence of any harms of treatment for children diagnosed
with DD?
Stage III:
5. What is the sensitivity, specificity, positive and negative predictive values, and likelihood
ratios of the various screening tests to assess DD in children aged 1 to 4 years who are
not already suspected of having DD?

CONTEXTUAL QUESTIONS
1. What is the cost-effectiveness and feasibility of screening for DD in preschool children
aged 1 to 4 years?
2. What are parent or primary caregiver values and preferences for screening for DD in
preschool children aged 1 to 4 years?
3. What is the evidence for a higher burden of disease, a differential treatment response,
differential performance of screening for DD, or barriers to implementation of
screening for DD in subgroups? Subgroups include: Aboriginal, rural or remote
populations, low socioeconomic status, drug or alcohol dependency, or other ethnic
populations.

Study Selection
The titles and abstracts of papers considered for the key questions and sub questions were
reviewed in duplicate by members of the synthesis team; any article marked for inclusion by
either team member went on to full-text rating. Full-text inclusion was done independently by
two people. All disagreements were resolved through discussions and consensus. For papers
located in the contextual questions search, title and abstract screening was done by one person.
9

Stage I – Screening
Search Strategy
For Stage I key questions 1 and 2, we searched Medline, Embase and PsychINFO with no
beginning date limitations to September 16th, 2015 (Appendix 1). This search was peer-reviewed
using the Peer Review of Electronic Search Strategies (PRESS) format.28

Inclusion and Exclusion Criteria
Population
The population of interest was children aged 1-4 years of age who were not suspected of or at
high risk of DD. High risk has been defined as those born prematurely (gestational age less than
37 completed weeks at birth) or with low birth weight (birth weight less than 2,500 g) and/or
children with other known disorders that may be associated with or affect development. We also
excluded studies of children over 4 years, studies of case finding in children in whom DD was
suspected or children at high risk for DD, and studies on screening for hearing or vision
problems (as these are usually identified through specific hearing and vision screening tests).
Samples must have a mean age that falls under our upper age limit.
Language
The published results of studies had to be available in either English or French.
Interventions
Screening with any test, tool, or questionnaire used to screen for DD; including tools for specific
domains, tools for general DD, and tools for AD and ASD. We excluded the DDST as previous
CTFPHC guidelines found good evidence recommending against its use.2
Settings
Settings were limited to primary care settings and public health clinics. Studies conducted in
school settings were not included.
Study Design and Comparison Groups
Randomized controlled trials (RCTs) and controlled cohort studies with comparison groups that
did not receive screening were eligible. Any study design (with or without comparison groups)
was considered acceptable to answer the questions on harms.
Outcomes
The outcomes of interest included clinically relevant changes in:


referral rates for early intervention
10










time to referral to early intervention
cognitive function
academic performance
incidence of mental health conditions (diagnosis or symptoms), as defined by DSM IV6 including anxiety; depression; oppositional defiant disorder (ODD); obsessivecompulsive disorder (OCD)
overall quality of life
survival
functionality as an adult (including employment, criminality, and independence)

To answer the question on harms of screening outcomes included parental anxiety and stigma
(labeling).
Timeframe
There was no minimum follow-up time necessary for inclusion in our evidence summary.

Data Abstraction
For each study used to answer any KQ, review team members extracted data about the
population, the study design, the intervention, the analysis and the results for outcomes of
interest. For each study, one team member completed full abstraction (study characteristics, risk
of bias assessment, outcome data) using electronic forms housed in a web-based systematic
review software program.29 A second team member then verified all extracted data and ratings;
disagreements were resolved through discussion and/or third party consultation when consensus
could not be reached.

Assessing Risk of Bias
Arriving at a Grading of Recommendations, Assessment, Development and Evaluations
(GRADE) rating for a body of evidence (see next section) requires a preliminary assessment of
the risk of bias or study limitations for the individual studies. All studies included to answer the
effectiveness of screening question were assessed using the Cochrane Risk of Bias tool.30 This
rating tool covers six domains: sequence generation; allocation concealment; blinding of
participants, personnel and outcome assessors; incomplete outcome reporting; selective outcome
reporting; and other risk of bias. Information to determine risk of bias was abstracted from the
primary methodology paper for each study and any other relevant published papers. For each
study, one team member completed the initial ratings which were then verified by a second
person; disagreements were resolved through discussion and/or third party consultation when
consensus could not be reached. To assign a high or low risk of bias rating for a particular
domain we looked for explicit statements or other clear indications that the relevant
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methodological procedures were or were not followed. In the absence of such details we
assigned unclear ratings to the applicable risk of bias domains.
To determine the overall risk of bias rating for an outcome group we considered all domains.
However, greater emphasis was placed on the assessments of the four areas of randomization,
allocation, blinding of outcome assessment and selective reporting because those represented
most significant sources of introducing bias to RCTs on DD and hence could lead to biased
estimates of outcome findings and conclusions. Table 2a summarizes the risk of bias ratings
applied to the studies included in this stage of the review (Stage I).

Assessing Strength or Quality of the Evidence
The strength of the evidence was determined based on the GRADE system of rating the quality
of evidence using GRADEPro software.31, 32 This system of assessing evidence is widely used
and is endorsed by over 40 major organizations including the World Health Organization
(WHO), Centers for Disease Control and Prevention (CDC), and the Agency for Healthcare
Research and Quality (AHRQ).33 The GRADE system rates the quality of a body of evidence as
high, moderate, low or very low; each of the four levels reflects a different assessment of the
likelihood that further research will impact the estimate of effect (i.e., high quality: further
research is unlikely to change confidence in the estimate of effect; moderate quality: further
research is likely to have an important impact on confidence in the estimate of effect and may
change the estimate; low quality: further research is very likely to have an important impact on
confidence in the estimate of effect and is likely to change the estimate; very low quality: the
estimate of effect is very uncertain).33
A GRADE quality rating is based on an assessment of five domains: (1) risk of bias (limitations in
study designs), (2) inconsistency (heterogeneity) in the direction and/or size of the estimates of
effect, (3) indirectness of the body of evidence to the populations, interventions, comparators
and/or outcomes of interest, (4) imprecision of results (few participants/events/observations, wide
confidence intervals [CIs]), and (5) indications of reporting or publication bias. Grouped RCTs
begin with a high quality rating which may be downgraded if there are serious or very serious
concerns across the studies related to one or more of the five conditions. For this review, key data
were entered into the GRADEPro software along with the quality assessment ratings to produce
two analytic products for each outcome and the comparisons of interest: (1) a GRADE Evidence
Profile Table and (2) a GRADE Summary of Findings Table.

Data Analysis
The aggregate quality of the body of evidence for each outcome was assessed using the GRADE
evidence rating approach based on number and type of studies, study risk of bias, consistency of
results across studies, precision and directness of evidence.
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A meta-analysis could not be performed due to a paucity of studies reporting on effectiveness of
DD screening. The forest plots display the effect size data reported by the studies. The subgrouping
in forest plots was based on the type of screening method and outcome measures used.
For the effectiveness of DD screening that showed a statistically significant effect, we added
the estimates of absolute risk reduction (ARR) and number needed to screen (NNS). The NNSs
were calculated using the absolute numbers presented in the GRADE tables. GRADE estimates
the absolute number per million using the control group event rate and risk ratio with the 95%
confidence interval.

Stage II – Treatment
Search Strategy
For Stage II key questions 3 and 4, two searches were performed. We first searched Medline,
Embase, PsychINFO and the Cochrane Database of Systematic Reviews from 2009 to September
16th, 2015 (Appendix 2) for systematic reviews (Appendix 2). Next we searched Medline,
Embase, Cochrane Central and PsycINFO from 2000 to September 16th, 2015 for RCTs
(Appendix 3). As we had located a sufficient number of moderate to high quality (n= 5)
systematic reviews on treatment for AD/ASD, we limited our search to RCTs on global or
domain specific DD.

Inclusion and Exclusion Criteria
Population
For Stage II the population of interest was children beginning intervention for DD between the
ages of 1-6 years, in order to factor in time from diagnosis to treatment. Excluded from this
question were children with externalizing disorders (conduct disorders, ODD and Attention
Deficit Hyperactivity Disorder) as these disorders are typically identified in children of school
age, and children with hearing and vision problems (as these are usually identified through
specific hearing and vision screening tests).
Language
The published results of studies had to be available in either English or French.
Interventions
Interventions for DD using behavioural or psychological interventions were included.
Settings
Settings were limited to primary care settings and public health clinics. Studies conducted in
school settings were not included.
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Study Design and Comparison Groups
Systematic reviews and RCTs using comparison groups receiving usual care or no intervention
were considered. Systematic reviews that included various types of comparison groups were
included but only data from studies with no treatment/usual care comparators were extracted. To
answer the question on harms of treatment, a usual care or no intervention comparison group was
not required.
Outcomes
The outcomes of interest included clinically relevant changes in:








cognitive function
academic performance
incidence of mental health conditions (diagnosis or symptoms), as defined by DSM IV6 including anxiety; depression; oppositional defiant disorder (ODD); obsessivecompulsive disorder (OCD)
overall quality of life
survival
functionality as an adult (including employment, criminality, and independence)

To answer the question of harms of treatment, any harms arising from DD treatment were
included.
Timeframe
There was no minimum follow-up time necessary for inclusion in our evidence summary.

Data Abstraction
For each study used to answer any KQ, review team members extracted data about the
population, the study design, the intervention, the analysis and the results for outcomes of
interest. For each study, one team member completed full abstraction (study characteristics, risk
of bias/quality assessment, outcome data) using electronic forms housed in a web-based
systematic review software program. 29 A second team member then verified all extracted data
and ratings; disagreements were resolved through discussion and/or third party consultation
when consensus could not be reached.

Assessing Risk of Bias
RCTs
RCTs were to be assessed using the Cochrane Risk of Bias tool (as described in Stage I).
Because no studies met our inclusion criteria for this question, no risk of bias assessment was
performed on Stage II RCTs.
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Assessing Strength or Quality of the Evidence
Systematic Reviews
The methodological quality of the included systematic reviews was assessed using A
Measurement Tool to Assess Systematic Reviews (AMSTAR).34 AMSTAR is a valid and
reliable instrument used to assess the methodological quality of systematic reviews.34 The
AMSTAR checklist is comprised of eleven questions on the design of the review; the selection
and extraction of studies; the search strategy; the inclusion of study lists; the assessment and
reporting of scientific quality; the methods used to combine studies; the assessment of
publication bias and the statement of conflict of interest. Reviews that were rated 11 to 9 using
AMSTAR were considered high methodological quality systematic reviews; studies rated 8 to 6
were considered moderate methodological quality and reviews rated 5 to 0 were considered low
methodological quality. The quality of the included studies within the systematic reviews was
not assessed.
RCTs
Strength or quality of RCTs were to be assessed using GRADE (as described in Stage I).
Because no studies met our inclusion criteria for this question, GRADE was not performed on
Stage II RCTs.

Data Analysis
Systematic Reviews
For effectiveness and harms of treatment, a review of reviews was done. Results from systematic
reviews that received high scores (9, 10 or 11/11) on AMSTAR were reported narratively. We
also considered moderate-high methodological quality systematic reviews (rated 8) that focused
solely on our population of interest (children aged 1-6). Other moderate methodological quality
reviews and low methodological quality were not included in narrative summary.
If a systematic review provided a meta-analysis of studies meeting our criteria we reported those
data. If there was no meta-analysis with studies meeting our inclusion criteria we looked at the
effect sizes and provided a median and range, where possible. For studies reporting standardized
mean difference (SMD), we used Cohen’s rule: an SMD of 0.2 or less indicates a very small
effect size, a value between 0.2 and 0.5 indicates a small effect, a value between 0.5 and 0.8
indicates a medium effect and a value of 0.8 or larger indicates a large effect.35 Results were
reported narratively. When possible we provided overall sample sizes for the studies of interest
from the systematic reviews.
RCTs
We intended to perform a meta-analysis on Stage II RCTs. Because no studies met our inclusion
criteria for this question a meta-analysis was not performed.
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Stage II – Treatment (Addendum)
Due to the absence of RCT evidence on DD treatment for children based on important and
critical outcomes listed above, an addendum was added to search for domain specific outcomes
(see below for complete list) in the DD treatment RCT literature.

Search Strategy
For Stage II (Addendum) key questions 1 and 2 we searched Medline, Embase, Cochrane Central
and PsycINFO for RCTs from 2000 to September 16th, 2015 (Appendix 4). We limited our
search to RCTs on global or domain specific DD.

Study Selection
The titles and abstracts of papers considered for the key questions were reviewed in duplicate by
members of the synthesis team; any article marked for inclusion by either team member went on
to full-text rating. Full-text inclusion was done independently by two people. All disagreements
were resolved through discussions and consensus.

Inclusion and Exclusion Criteria
Population
Children diagnosed with domain specific developmental delay (DD) in one or more of the
domains (gross and fine motor skills; speech and language; social and personal activities of daily
living; performance and cognition). The treatment intervention had to have been initiated in
children between the ages of 1-6 years.
Intervention
Behavioural, pharmacological and psychological interventions for DD were included.
Comparator
RCTs using no treatment comparison groups were included. In the absence of no treatment
comparators, we included usual care comparison groups.
Outcomes
To answer AKQ1, the outcomes of interest included clinically relevant changes in:
 Gross and fine motor skills
 Language impairment
 Adaptive functioning
 Intellectual disability (IQ)
 Learning disability (academic testing)
 Academic underachievement
There was no inclusion restriction on the type of tool by which the outcomes were measured.
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We considered any harm (AKQ2) of treatment for DD to answer the question on harms of
treatment.

Data Abstraction and Quality Assessments
For each study used to answer any KQ, review team members extracted data about the
population, the study design, the intervention, the analysis and the results for outcomes of
interest. For each study, one team member completed full abstraction (study characteristics, risk
of bias assessment, outcome data) using electronic forms housed in a web-based systematic
review software program.29 A second team member then verified all extracted data and ratings;
disagreements were resolved through discussion and/or third party consultation when consensus
could not be reached. RCTs were assessed using the Cochrane Risk of Bias tool30 (see Table 2
for summary ratings).

Assessing Strength or Quality of Evidence
The strength of the evidence was determined based on the GRADE system of rating the quality
of evidence (as described in Stage I). Table 2b summarizes the risk of bias ratings applied to the
studies included in this stage of the review
Data Analysis
The aggregate quality of the body of evidence for each outcome was assessed using the GRADE
evidence rating approach based on number and type of studies, study risk of bias, consistency of
results across studies, precision and directness of evidence.
For the continuous outcomes of benefit of treatment of developmental delay such as language
impairment, gross & fine motor skills, and adaptive functioning (socialization) we utilized
change from baseline to immediate post-treatment data (means, standard deviations) and
extracted data were meta-analyzed when appropriate. The DerSimonian and Laird random
effects model with inverse variance (IV) method was utilized to generate the summary measures
of effect in the form of mean difference (MD) if outcome was reported using a single outcome
measure or standardized mean difference (SMD) if outcome was reported using multiple
outcome measure.36 For studies where the same outcome was reported using different outcome
measures or scales, we selected the primary and validated outcome measure. A weighted
composite score was computed for studies where primary outcome measure was reported using
multiple sub-scales. MD and SMD were calculated using change from baseline data [i.e., mean
difference between pre-treatment (baseline) and post-treatment (final/end-point) values along
with the standard deviation (SD) for both intervention and control groups]. For studies that did
not report SD, we calculated this value from the reported standard error (SE) of the mean, or
from the 95% confidence intervals (CI) using equations provided in the Cochrane Handbook for
Systematic Reviews of Interventions.30 The Cochran’s Q (α=0.05) was employed to detect
statistical heterogeneity and I2 statistic to quantify the magnitude of statistical heterogeneity
between studies where I2 30% to 60% represents moderate and I2 50% to 90% represents
substantial heterogeneity across studies.37 Analyses were performed using Review Manager
(Version 5.3) and GRADE pro software packages.32, 38 When studies did not provide data
necessary for pooling, results are described narratively.
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Stage III –Test Properties
Search Strategy
For Stage III key question 5, we searched Medline, Embase, and PsycINFO with no beginning
date limitations to September 16th, 2015 (Appendix 5). A grey literature search was also
performed to search for Canadian-specific tests including the NDDS and the Rourke Baby
Record (Rourke), using an Advanced Google search limited to Canada with the above specific
search terms.

Inclusion and Exclusion Criteria
Population
For Stage III the population of interest was children aged 1-4 years of age who were not
suspected of or at high risk of DD. High risk was defined as those born prematurely (gestational
age less than 37 completed weeks at birth) or with low birth weight (birth weight less than 2, 500
g) and/or children with other known disorders that may be associated with or affect development.
We also excluded studies of children over 4 years, studies of case finding in children in whom
DD was suspected or who were at high risk for DD, and studies of screening for hearing or
vision problems (as these are usually identified through specific hearing and vision screening
tests).
Language
The published results of studies had to be available in either English or French.
Index Test
Screening with any test, tool, or questionnaire used to screen for DD in Stage I (including tools
for specific domains, tools for general DD and tools for AD or ASD) was included. After
consultation with our clinical expert, we also included tests, tools, or questionnaires currently in
use in Canada: M-CHAT; Checklist for Autism in Toddlers (CHAT); Communication and
Symbolic Behaviour Scales – Developmental Profiles of Infant-Toddler Checklist (CSBS-DP)
and Infant-Toddler Checklist; Social Communication Questionnaire (SCQ); Early Screening of
Autistic Traits Questionnaire (ESAT); Screening Test for Toddlers (STAT); Social
Responsiveness Scale (SRS); NDDS; PEDS; Ages and Stages Questionnaire (ASQ); Bayley
Infant Neurodevelopmental Screener (BINS); and Rourke.
Settings
Settings were limited to primary care settings and public health clinics.
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Study Design
For the question on test properties, acceptable study designs included RCTs, cohort and casecontrol studies.
Reference Standard
To answer the test properties question the outcomes of interest included diagnosis of ASD,
AD, DD or sub-domain of DD. There is no widely acknowledged gold standard test for the
screening for DD. As such we included any study in which there was a diagnosis of DD by
means of clinical or diagnostic evaluations using Bayley Scale of Infant Development
(BSID) or BSID-II; Wechsler Preschool and Primary Scale of Intelligence (WPPSI);
Vineland Adaptive Behavior Scale (VABS); Preschool Language scale (PLS); Autism
Diagnostic Observation Scale (ADOS) or Autism Diagnostic Observation Scale Toddler
Module (ADOS-T); Mullen Scales of Early Learning (MSEL); Battelle Developmental
Inventory (BDI); or any combination of the above tests and/or clinical interview or judgment.
Also included were studies in which the test(s) used for the diagnosis was not reported by the
study authors.

Data Abstraction
For each study used to answer any KQ, review team members extracted data about the
population, the study design, the intervention, the analysis and the results for outcomes of
interest. For each study, one team member completed full abstraction (study characteristics, risk
of bias assessment, outcome data) using electronic forms housed in a web-based systematic
review software program.29 A second team member then verified all extracted data and ratings;
disagreements were resolved through discussion and/or third party consultation when consensus
could not be reached.

Assessing Risk of Bias
Risk of bias for each study was assessed using Quality Assessment of Diagnostic Accuracy
Studies 2nd Edition (QUADAS-II).39 The purpose of the QUADAS tool is to determine the
quality of the included primary diagnostic studies. Four domains were assessed including: 1)
patient selection; 2) the index test used; 3) the reference standard applied; and 4) the flow of
participants through the study and the timing of the delivery of the index test and reference
standard. Risk of bias was assessed in each domain, and the first three domains were also rated
on concerns regarding applicability. Signaling questions were used to assist reviewers in
identifying items of concern related to study design that could impact interpretation of risk of
bias.40
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Data Analysis
The screening test properties data was extracted or calculated across studies from reported
sensitivity, specificity and prevalence in 2 x 2 contingency tables (true positive, true negative,
false positives and false negatives). Extracted test properties data was meta-analyzed where
possible using exact binomial rendition41 of the bivariate mixed-effects regression model
modified for synthesis of screening test data. 42-44 Summary sensitivity, specificity, and the
corresponding positive likelihood and negative likelihood ratios are derived as functions of the
estimated model parameters. Areas under the SROC curves were used as a measure of the
screening performance of the test and computed using empirical Bayes approach to fitting the
hierarchical summary receiver operating curve (HSROC) model. 41, 43, 44 The summary estimates
of negative and positive predictive values were estimated using summary estimates of sensitivity
and specificity at a representative pre-test probability ( pooled prevalence) obtained from
included studies (see chapter 10, Section 10.2.3.Cochrane Handbook for Systematic Reviews of
Diagnostic Test Accuracy45). For outcomes where meta-analysis could not be performed, the
sensitivity and specificity, likelihood ratios and positive and negative predictive values with 95%
confidence intervals, were recalculated for each primary study from the contingency tables and
reported descriptively.
For harms of DD screening such as false positive rate (over referral) was calculated as 1 specificity and false negative rate as 1- sensitivity using data from either pooled estimates or 2 x
2 contingency tables. The studies were primarily grouped based on type of developmental delay
such as ASD, AD, any DD and sub-domains of DD, and further sub-grouped based on screening
test type such the MCHAT alone; CHAT; CSBS; ASQ; BINS; PEDS; and STAT
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Chapter 3: Results
Summary of the Included Studies
The results section is separated into three sections to address the three stages of this review. We
found no studies addressing the screening outcomes of cognitive function, incidence of mental
health conditions, overall quality of life, survival, and functionality as an adult. We found no
studies addressing treatment outcomes of academic performance; survival; and functionality as
an adult. Overall, a total of 31 studies46-76 were identified to answer the key questions that met
the inclusion criteria for this review; two trials46, 47 reported on the effectiveness of screening, no
studies reported on harms of screening (Stage I); 5 systematic reviews48-52 and no RCTs reported
on the effectiveness of treatment, and 2 systematic reviews49, 50 and no RCTS reported on the
harms of treatment (Stage II); 3 RCTs53-55 reported on the effectiveness of treatment on domain
specific outcomes (Stage II addendum) and 17 studies56-59, 61-63, 65, 67, 69-76 reported on test
properties (Stage III) (Figures 2a-e: Search Results).

Results for Key Questions: Stage I (KQ1 and KQ2)
Summary of the Literature Search for Stage I (KQ1 and KQ2)
The search for key questions 1 and 2 located 8,104 unique citations screened at title and abstract;
400 were reviewed at full text (Figure 2a). Two studies were located and included from our
search. Nineteen systematic reviews on related topics were identified by our team. The reference
lists of these systematic reviews were also searched; no papers were added to our database as a
result. See Table 1a for Characteristics of Included Studies. See Evidence Set 1 for detailed
results.
KQ 1. What is the effectiveness of screening children aged 1 to 4 years without suspected
DD to improve outcomes?
Referral Outcomes
One RCT provided evidence for referral rates and time to referral in children <30 months who
were screened for DD using ASQ-II at 9 months, 18 months and 30 months.46 This 2013 study
took place in the United States of America (US) and included 2,103 mixed-gender children who
were randomly allocated to the office support group (mean age 10.5 [standard deviation (SD)
8.2] months), no office support group (mean age 10.5 [SD 8.1] months) or usual care group
(mean age 10.4 [SD 8.6] months). Those families allocated to the office support group met with
trained office staff to complete the ASQ screening tool with the use of props; those families in
the no office support group completed the ASQ without support of office staff or the use of
props. A child was considered screen positive if they scored <2 SDs for age on any of the five
developmental domains, and could be referred to early intervention (EI) services. Children in the
control group who failed the usual care developmental screen (milestones consisting of 8-10
21

questions from 4 domains) could also be referred to EI services. For the outcome of referral rate
to intervention, the screening arm with office support showed significantly more referrals to
early intervention (19.9%) than the control group (10.2%) with a relative risk (RR) of 1.95 (95%
CI 1.49 to 2.54). The absolute risk increase was 9.67%. The number needed to screen (NNS) for
one child to be referred was 10 (95% CI 6 to 20). The referral rates were also significantly more
(17.5%) for the screening without office support group (RR 1.71; 95% CI 1.30 to 2.25) as
compared to the control group. The absolute risk increase was 7.24%. The NNS for one child to
be referred was 14 (95% CI 8 to 33).
The authors found a 70% shorter time to referral (number of days=181) in the intervention group
with office support (Rate Ratio of 0.30 [95% CI 0.19 to 0.48]), and a 64% shorter time to referral
(number of days=234) for the intervention group without office support (Rate Ratio of 0.36 [95%
CI 0.23 to 0.59]), both compared to the control group (number of days=467). The GRADE
ranking for outcomes of time to referral and referral rates (for both screening with office support
and screening without office support) was MODERATE. This study was downgraded on
Indirectness due to participant age at entry under 12 months.
Academic Performance
One RCT provided data on academic performance in children screened for language delay.47
This 2007 study, set in six geographic regions in the Netherlands, included 11,440 mixed gender
children aged 15 months at the beginning of the study (mean age not reported). Intervention
children were screened twice using the VroegTijdige Onderkenning Ontwikkelingsstoornissen
(VTO) Language Screening instrument and control children received usual care (usual
monitoring system by physicians). Children were screened at 18 and 24 months of age with a
final score ranging from 0 to 7 (sum of scores on both screens). Children with a total score of ≤ 2
were referred for additional assessment to confirm language delay. Post-screening, the study did
not offer an intervention and did not indicate whether children received interventions elsewhere.
The study reported academic performance outcomes at age eight, such as: special school
attendance; repeating a grade; repeating a grade because of language problems; being below the
10th percentile of oral tests; being below the 10th percentile of reading tests; and being below the
10th percentile of spelling tests. The results showed no differences between groups with a RR of
0.71 (95% CI 0.48 to1.04) of attending a special school (Intervention=2.7%; Control=3.7%); an
RR of 0.99 (95% CI 0.81 to1.21) of repeating a grade (Intervention=14.4%; Control=14.1%; an
RR of 1.26 (95% CI 0.89 to1.80) of repeating a grade because of language problems in regular
primary school (Intervention=6.1%; Control=4.9%); an RR of 0.88 (95% CI 0.63 to1.23) of
being below the 10th percentile of oral tests (Intervention=8.8%; Control=9.7%); an RR of 1.00
(95% CI 0.72 to1.40) of being below the 10th percentile of reading tests in grade 2
(Intervention=4.7%; Control=4.7%); and an RR of 0.68 (95% CI 0.41 to1.13) of being below the
10th percentile of spelling tests in grade 2 (Intervention=2.8%; Control=4.2%). The GRADE
ranking for all outcomes for academic performance was LOW. This body of evidence was
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downgraded for potential risk of bias due to insufficient information on allocation concealment
and blinding of participants and on Imprecision due to effect estimate including null value.
KQ1a. What is the optimal interval for screening for DD?
Our search did not locate any studies meeting our inclusion criteria reporting on optimal interval
for screening for DD.
KQ 2. What is the incidence of harms of screening children aged 1 to 4 years without
suspected DD?
Our search did not locate any studies meeting our inclusion criteria reporting on harms. Please
see Stage III results for data on false positives and false negatives.

Results for Key Questions: Stage II (KQ 3 and 4)
Summary of the Literature Search for Stage II (KQ3 and 4)
Two separate searches were performed to answer key questions 3 and 4 in Stage II. Our first
search was limited to systematic reviews and yielded 1,887 unique citations that were screened at
title and abstract; 187 were reviewed at full text (Figure 2b). Five systematic reviews were
included. Because these systematic reviews focused on autism/ASD, we conducted a targeted
search limited to RCTs on global or domain specific DD. This second search yielded 5,099
unique citations that were screened at title and abstract; 370 were reviewed at full text (Figure
2c). No RCTs meeting our inclusion criteria were found (see Evidence Set 2).
KQ 3. What is the effectiveness of treatment for children diagnosed with developmental
delay to improve outcomes?
Outcomes for Systematic Reviews
A total of 5 systematic reviews48-52 reported on the effectiveness of treatment for children for the
outcomes of interest: five reported on cognitive function48-52, two reported on quality of life49, 50.
The population of interest in each of these systematic reviews was children with autism/ASD. No
systematic reviews reporting on academic performance, incidence of mental health conditions,
survival or functionality as an adult (including employment, criminality, and independence) were
found. Three of the included systematic reviews48-50 were rated as high methodological quality
(9, 10 or 11/11). We also included two moderate methodological quality systematic reviews51, 52
(each rated 8/11) as they were focused exclusively on children aged 1-6. See Table 4 for more
details on the included systematic reviews. The systematic reviews included a variety of control
conditions but we focused only on included studies that compared with a no intervention or usual
care control. There were multiple overlapping studies reporting on cognitive function between
two of the systematic reviews (see Table 4 for details).49, 51 In this systematic review we only
considered the unique RCTs or CCTs that met our inclusion criteria.
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Cognitive Function
Five systematic reviews48-52, with 13 unique included studies meeting our inclusion criteria77-89
reported on the outcome of cognitive function among children with ASD; four focused on
various types of behavioural interventions including early intensive behavioural interventions
(EIBI)49, applied behavioural interventions (ABI) and applied behavioural analysis (ABA)51, 52
and interventions focused on training parents in management of their children’s ASD symptoms
and related functioning 48 and one systematic review examined the effects of
acupuncture/acupressure plus conventional treatment.50 All behavioural interventions reporting
on cognitive outcomes included only children who met our age criteria (1 to 6 years of age). We
did not include measurements of non-verbal IQ for this outcome.
The results of the systematic reviews on behavioural interventions found significant differences
between groups in the two reviews measuring cognitive function with composite IQ.49, 51 One
systematic review of ABAs (3 unique studies; n=129) found large effect sizes with a median SMD of
1.34 (0.60 to 2.08).51 Another systematic review (5 unique studies; n=172) of EIBIs completed a
meta-analysis and reported a medium effect size of 4 pooled studies, SMD 0.76 (95% CI 0.040 to
1.11; I2=21%).49 One additional included study (n=28) was not pooled (g=0.74)82.
One behavioural systematic review (1 study; n=2477) reported non-significant changes in
cognitive outcomes and developmental/intellectual gains.48 One behavioural systematic review
met our inclusion criteria, but did not include any unique studies that were not considered
above.52
One systematic review on acupuncture/acupressure plus conventional treatment (4 studies86-89,
n=179) included children aged 3 to 18 years old.50 Three studies86-88 reported on acupuncture and
each reported no significant difference between intervention and control groups using either
Griffiths Mental Developmental Scale or Leiter International Performance Scale-Revised. One
study88 found greater improvement in the intervention group using the Chinese Version of
Psychoeducational Profile (MD 10.75, 95% CI 3.82 to 17.68, P=0.002). One study89 reported on
acupressure and found no significant differences in developmental aspects (no overall score
provided).
Quality of Life
Two systematic reviews examined quality of life measurements in children.49, 50 One systematic
review on acupuncture/acupressure found no studies reporting standardized quality of life
measures.50 One systematic review (5 studies78-82, n=199) on early EIBI with children under 6 years
old pooled four studies and reported a statistically significant difference (SMD 0.55 [95% CI 0.24 to
0.87], p<0.001) in daily living skills. One study (n=28) was not pooled (g=-0.03).49
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Outcomes for RCTs
Our search did not locate any RCTs meeting our inclusion criteria reporting on the effectiveness
of treatment for DD for the outcomes of interest.
KQ4. What is the incidence of harms of treatment for children diagnosed with DD?
Outcomes for Systematic Reviews
Harms
Two systematic reviews reported on harms of treatment for ASD/Autism using EIBI49 and
acupuncture interventions.50 The participants of interest for all systematic reviews were children
with ASD. The age of participants ranged from 3 to 18 years; one systematic review included
children with a mean age under 6.49
A systematic review on EIBI (5 studies78-82; n=200) reported no deterioration on primary
outcomes or adverse events as a result of treatment in any of the studies.49 A systematic review
on acupuncture or acupressure (9 studies; n=35786-94) plus conventional treatment found two
studies86, 93 reporting initial crying for fear and possible pain, one study87 reporting superficial
bleeding or crying and irritability occurring during acupuncture treatment and one study94 found
worsening of sleep patterns. 50 There was no information on the number of participants
experiencing these effects or whether there was a difference between treatment and control
groups. Three studies88, 90, 92 on acupuncture and two studies89, 91 (n=32) on acupressure plus
conventional treatment did not report any harms.
Outcomes for RCTs
Our search did not locate any RCTs meeting our inclusion criteria reporting harms.

Results for Key Questions: Stage II Addendum (AKQ1 and AKQ2)
Summary of the Literature Search for Stage II Addendum (AKQ1 and AKQ2)
The search located 5,099 unique citations; we also identified one additional citation by searching
a recently published on topic systematic review.95 Of the 5,099 unique citations screened at title
and abstract; 370 were screened at full text. At full text, 367 citations were excluded. Three
RCTs were included. Please see Figure 2d for details. See Table 1b for Characteristics of
Included Studies. See Evidence Set 3 for detailed results.
AKQ1. What is the effectiveness of treatment for children diagnosed with DD to improve
outcomes in gross and fine motor skills, language impairment, adaptive functioning,
intellectual disability (IQ), learning disability (academic testing) and academic
underachievement?
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A total of three RCTs reported on the effectiveness of treatment for children for the outcomes of
interest.53-55 Of the three studies, three reported on changes in language impairment 53-55 and one
reported on changes in social and personal activities of daily living (adaptive functioning).55 All
of the studies included mixed gender samples, with mean ages ranging from 24.7 to 66.68
months. One of the studies53 had an intervention length < 6 months while two of the studies54, 55
had an intervention length > 6 months. Follow-up was immediate post-intervention in all studies.
Two of the studies54, 55 were conducted in Europe, and one study53 was conducted in Canada.
Language impairment Outcomes
Three RCTs (n=117 Intervention; n=122 Control) provided data for the outcome of language
impairment. We included studies with a no treatment comparator – one of the studies used a
waiting list comparison group54, one used a watchful waiting comparison group55 and one used a
no intervention comparator.53 The language impairment was assessed using DIBELS, SETK-2,
and auditory comprehension & expressive language. The pooled estimate across three studies
showed a significant improvement in language impairment for intervention group as compared to
controls with an SMD of 0.81 (95% CI 0.02 to 1.6; I2= 84%).The GRADE ranking for the
outcome of language delay was MODERATE. This body of evidence was downgraded for
potential risk of bias due to insufficient information on sequence generation, allocation
concealment and a high risk of bias associated with blinding, selective outcome reporting and
other risk of bias (baseline characteristics, pre-hoc power analysis, sample size < 30 per arm).
Adaptive Functioning Outcomes
One RCT (n=71 Intervention; n=84 Control) provided data for the outcome of social and
personal activities of daily living (adaptive functioning) with a watchful waiting comparison
group.55 The adaptive functioning or socialization was assessed using VABS. The effect estimate
showed no difference between intervention and control groups with a mean difference (MD) of
0.60 (95% CI -3.05 to 4.25).The GRADE ranking for the outcome of adaptive functioning was
LOW. This body of evidence was downgraded for potential risk of bias due to insufficient
information on sequence generation and high risk of bias associated with blinding, and
Imprecision due to effect estimate including null value.
No studies reporting on gross and fine motor skills or performance and cognition outcomes using
no treatment control groups or usual care control groups were identified.
AKQ2. What is the incidence of harms of treatment for children diagnosed with DD?
No studies were found that reported harms of treatment interventions.

Results for Key Questions: Stage III (KQ 5)
Summary of the Literature Search for Stage III (KQ5)
The search for the key questions located 1,815 unique citations which were screened at title and
abstract; 404 were reviewed at full text (Figure 2e). Fourteen systematic reviews were identified
by our team. The reference lists of on-topic systematic reviews were searched; no papers were
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added to our database as a result. We also identified one additional study through a hand search
of the grey literature. After full-text screening 21 studies were included for key question 5 of
Stage III.
KQ5. What are the sensitivity, specificity, PPV, NPV, and likelihood ratios of the various
screening tests to assess DD in children aged 1 to 4 years who are not already suspected of
having developmental delay?
We assessed these papers with QUADAS II (Table 5). Across the four domains the included
cohort and case control studies varied in terms of risk of bias and applicability ratings. The
reference standard was primarily clinical or diagnostic evaluation. The tests included in this
section are: the M-CHAT, CHAT, CSBS, SCQ, BINS, ASQ, PEDS and STAT. We did not find
any studies on test properties of NDDS or Rourke meeting our inclusion criteria.
Four domains using QUADAS tool (QUADAS-II) across 17 test properties studies were
assessed including: 1) patient selection; 2) the index test used; 3) the reference standard applied;
and 4) the flow of participants through the study and the timing of the delivery of the index test
and reference standard. For patient selection domain; 3 (17.6%) studies were rated as low risk, 6
(35.3%) as unclear risk and 8 (47.1%) as high risk for concerns regarding risk of bias; while 13
(76.5%) studies were rated as low risk, 1 (5.9%) as unclear risk, and 3 (17.6%) as high risk for
concerns regarding applicability. For index test domain; 8 (47.1%) studies were rated as low, 8
(47.1%) as unclear risk and 1 (5.9%) as high risk for concerns regarding risk of bias; while all
(100%) studies were rated as low risk for concerns regarding applicability. For reference
standard domain; 7 (41.2%) studies were rated as low, 8 (47.1%) as unclear and 2 (11.8%) as
high risk for concerns regarding risk of bias; while 16 (94.1%) studies were rated as low risk and
1 (5.9%) as unclear risk for concerns regarding applicability. For risk of bias due to flow of
participants through the study and the timing of the delivery of the index test and reference
standard domain; 8 (47.1%) studies were rated as low risk, 3 (17.6%) as unclear risk and 6
(35.3%) as high risk for concerns regarding risk of bias.
Eleven observational studies (cohort and case-control) were found reporting on the test
properties of screening tools including MCHAT, 56, 57, 63, 69-72, 74, 75 SCQ, 57, 58, 73 and PEDS70used
to screen Autism Spectrum Disorder. Four observational studies (cohort and case-control) were
found reporting on the test properties of screening tools including MCHAT,69 CHAT67, 68 and
STAT,65 used to screen Autism disorder. Four observational studies (cohort and case-control)
were found reporting on the test properties of screening tools including ASQ59, 61, 62, 76 and
PEDS59 used to screen any Developmental Delay. For a more detailed overview of the test
properties for each of these screening tests please see Evidence Set 4. Only the results for test
properties data on screening tests examined in multiple studies or large cohort studies is reported
here.
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Autism Spectrum Disorders (ASD)
Nine cohort studies with a total sample of 70,816 using MCHAT as a screening tool for ASD
were found. 56, 57, 63, 69-72, 74, 75 The reference standard was primarily clinical or diagnostic
evaluation. The bivariate pooled analysis for MCHAT showed a sensitivity of 78.0% (95% CI
64.0% to 88.0%) and a specificity of 69.0% (95% CI 47.0% to 85.0%). The PPV and NPV using
pooled estimate for prevalence across nine studies were 30.3% (95% CI 17.3% to 50.4%) and
94.8% (95% CI 88.3% to 97.6%) respectively. The area under curve was 0.81 (95% CI 0.77 to
0.84). The false positive rate was 31.0% (95% CI 15.0% to 53.0%) and the false negative rate
was 22.0% (95% CI 12.0% to 36.0%).
Small cohort and case-control studies (sample size < 100) also assessed other screening tools for
ASD such as SCQ 57, 58, 73 and PEDS 70 and the data is presented in Evidence Set 4.
Autism Disorder (AD)
One large cohort study with a total sample of 1,851 using MCHAT as a screening tool for AD
was found.69 The study showed a sensitivity of 62.5% (95% CI 35.4% to 84.8%) and a
specificity of 83.2% (95% CI 81.4% to 84.9%). The PPV and NPV were 3.1% (95% CI 1.5% to
5.7%) and 99.6% (95% CI 99.2% to 99.9%) respectively. The false positive rate was 16.8%
(95% CI 15.1% to 18.6%) and the false negative rate was 37.5% (95% CI 15.2% to 64.6%).
One small case-control study assessed STAT65 and one assessed CHAT 67 as screening tool for
AD and the test properties data is presented in Evidence Set 4.
Developmental Delay (DD)
Four cohort studies with a total sample of 1,001 using ASQ as a screening tool for DD were
found.59, 61, 62, 76 The reference standard varied across studies therefore results are presented
descriptively. The studies showed a median sensitivity of 55.0% (range 47.1% to 66.7%) and a
median specificity of 86.0% (range 38.6% to 94.3%). The median PPV and NPV were 41.4%
(range 23.2% to 71.4%) and 84.9% (range 70.8% to 95.6%) respectively. The median false
positive rate was 14% (range 5.7% to 61.4%) and the median false negative rate was 45.0%
(range 33.3% to 52.9%).
One fair size cohort study with a total sample of 331 using PEDS as a screening tool for DD was
found.59 The study showed a sensitivity of 41.1% (95% CI 24.7% to 59.3%) and a specificity of
89.3% (95% CI 85.1% to 92.5%). The PPV and NPV were 30.4% (95% CI 17.7% to 45.8%) and
92.9% (95% CI 89.3% to 95.7%) respectively. The false positive rate was 10.7% (95% CI 7.5%
to 14.9%) and the false negative rate was 58.9% (95% CI 40.7% to 85.3%).
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Results for Contextual Questions
We located 583 studies in our contextual questions searched; 12 studies were included to answer
the subgroups question.
CQ1. What is the cost-effectiveness and feasibility of screening for DD in preschool
children aged 1 to 4 years?
Our search did not locate any studies on the question of cost-effectiveness and feasibility of
screening for DD in preschool children aged 1 to 4 years.
CQ2. What are parent or primary caregiver values and preferences for screening for DD in
preschool children aged 1 to 4 years?
Our search did not locate any studies on the question of primary caregiver values and preferences
for DD screening in preschool children aged 1 to 4 years.
CQ3. What is the evidence for a higher burden of disease, a differential treatment
response, differential performance of screening for DD, or barriers to implementation of
screening for DD in subgroups? Subgroups include: Aboriginal population, rural or
remote populations, low socioeconomic status, drug or alcohol dependency, or other ethnic
populations.
We found no studies with data relevant to the Canadian context addressing rural or remote
populations, drug or alcohol dependency or other ethnic populations.
Aboriginal populations
One Canadian study 96 compared a Canadian First Nations population to the general U.S.
population with the aim of evaluating the applicability of the ASQ in Mohawk children.
Seventeen teachers and parents of 282 Mohawk children between 9 and 66 months participated
between 2006 and 2009 at the Child and Family Center in Mohawk Territory, Quebec. The
authors found that there was little difference between the U.S. general population and Canadian
Mohawk children on scores on the ASQ domains. All correlations on the domains were
significant (r=0.46-0.87, p<0.01), showing that scores on the ASQ were very similar between the
two groups. The authors conclude further research into the use of the ASQ tool with Mohawk
children is needed as they caution that this sample is not representative of the wider Mohawk
community.
Socioeconomic status
There were mixed results in the five studies that examined the association between
socioeconomic status (SES) and DD.97-101 Two studies, one of 136 children between the ages of
9 and 12 months in Brazil97 and one of 206 families from a largely urban community in the
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US,100 looked at SES and language delay. Low SES was found to be positively related in the first
study (p<0.05),97 but unrelated in the latter study (p>0.05)100 to indicators of language delay.
A group of studies investigated the relationship between parental education and DD. One
American study98 looked at the National Survey of Children’s Health (NSCH) data and randomly
selected 91, 642 children ages 18 months to 5 years old. Parent/guardian education of less than
high school was related to greater odds of possible (Odds Ratio [OR]: 1.67; 95% CI 1.09 to 2.55)
and probable (OR 3.52; 95% CI 2.46 to 5.03) DD. Conversely, in another US study, 3,680
children with ASD were identified within a sample of 557,689 eight year old children living in
one of multiple study areas.99 In this study, higher adult educational achievement, defined as the
percentage of adults with a bachelor’s degree, was more likely in children with ASD (30.3%)
versus those children without the diagnosis (24.8%).99 Two additional studies investigated the
relationship between parental education and DD and found it unrelated to results on a DD
screening test in 136 children aged 9 to 12 months in one Brazilian study97 and having no effect
on the likelihood of 16, 223 children aged 10 month to 4 year olds receiving a developmental
questionnaire at health check- ups (p<0.05) in one US study.101
The SES subcategory of income was generally negatively associated with DD, although there
were some mixed results. One study using NSCH data of 91, 642 children ages 18 months to 5
years old, showed that as incomes decreased there were significant increase in the odds of having
possible (OR 1.13; 95% CI 1.03 to 1.24) and probable (OR 1.46; 95% CI 1.33 to 1.61) DD.98
Another study showed that 136 children in Brazil between the ages of 9 and 12 months who lived
in a borrowed space had a greater chance of scoring lower on the Bayley Scale Receptive
Communication subscale compared to renting or owning a home (p=0.009).97 Those owning a
flush toilet (p=0.02 for cognitive, p=0.03 for receptive communication), radio (p=0.03),
television (p=0.02) or cell phone (p=0.02 for cognitive, p=0.03 for gross motor) also had higher
scores on some subscales of the BSID. Per capita family income was found to be unrelated to
scores on the Receptive Communication subscale (p>0.05). In a US study of 557,689 children 8
years of age across all race groups, there were fewer ASD cases in a high poverty area compared
to a control group (p>0.05).99 In this study, median household income was higher across all race
groups in ASD cases compared to controls (p>0.05).99
Finally, only one study examined the potential role of SES as a barrier to developmental
screening: an analysis of the NSCH data of 10 month to 4 year olds revealed an insignificant
relationship between poverty and accessing a developmental questionnaire in the American
health system (OR 0.86; 95% CI 0.61 to 1.23 for <100% of poverty line).101
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Chapter 4: Discussion, Limitations and Conclusion
Discussion
Effectiveness of Screening for DD
The evidence on the effectiveness of screening for DD in improving cognitive, academic and
adaptive functioning outcomes in children 1-4 years old is scant. We found one study that reported
higher and earlier intervention rates among the children screened for DD.46 Referral to intervention is
an intermediate outcome and does not necessarily reflect better outcomes. Long-term outcomes
related to the early intervention programs were not reported. Another Dutch study reported on
academic performance outcomes in children screened at 15 months for speech and language delay.47
Although this study provided longer term outcomes with a follow-up of 81 months, screening did not
show a significant improvement in academic performance, including attending a special school;
repeating a grade; being below the 10th percentile of oral tests; being below the 10th percentile of
reading tests; and being below the 10th percentile of spelling tests at this time point. Ideally, the
intermediate outcome of early referral leads to improved long term outcomes. There is no evidence
that would confirm this. Furthermore, our search did not uncover any evidence on the harms
associated with screening for DD.
Effectiveness of Treatment for DD
We found no systematic reviews reporting on academic performance, survival or functionality as
an adult. We found no systematic reviews reporting on any outcomes of interest for global or
domain specific DD. Evidence from the systematic reviews on treatment for autism/ASD are
inconclusive on cognitive outcomes (IQ). Of the four systematic reviews focused on behavioural
interventions, two reviews found significant differences between intervention (EIBI and ABA)
and control in cognitive outcomes, while two reviews (parent-mediated ASD intervention and
ABI) found no significant differences. There were varying sample sizes and effect sizes. We are
unable to make a conclusive statement on the effectiveness of treatment of ASD.
Our original targeted search for RCTs on global or domain specific DD found no studies meeting
our inclusion criteria. In light of absence of RCT evidence for our initial strategy to evaluate the
effectiveness of DD treatment for children based on important and critical outcomes such as
cognitive function, academic performance, incidence of mental health conditions, overall quality
of life, survival, and functionality as an adult; we considered other relevant outcomes mentioned
in literature i.e. gross and fine motor skills, language impairment, adaptive functioning,
intellectual disability (IQ), learning disability (academic testing) and academic
underachievement. We found three RCTs for the outcome of language impairment, one RCT for
adaptive functioning and no RCTs for remaining outcomes. One RCT examining the
improvement in adaptive functioning or socialization showed no difference in effect between
intervention and control groups. For the outcome of language impairment (n=239), the pooled
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estimate (SMD 0.81, 95% CI 0.02 to 1.6) and two out of three included RCTs (n=37 and n=47
respectively) showed significant benefit of DD treatment for young children as compared to
controls.
Test Properties for Screening Tools for DD
Our search for test properties did not yield any studies on NDDS or Rourke. For screening for
ASD, the evidence from large and fair size cohort studies showed that apart from MCHAT, all
other screening tools such as CHAT, CSBS, SCQ and PEDS showed poor performance with low
sensitivity (range: 35.1% to 69.2%). This low sensitivity implies a high level of false negatives
and a large proportion of ASD cases would not be identified at population level. Both sensitivity
and specificity are important metrics of a screening tool but a high sensitivity is most desirable in
order to rule out risk of ASD more accurately. The pooled analysis across 9 cohort studies for
MCHAT as a screening tool for ASD showed modest sensitivity of 78% (64% to 88%) and
acceptable level of discrimination with AUC 0.81 (0.77 to 0.84). 56, 57, 63, 69-72, 74, 75 However, the
specificity of 69% (47% to 85%) was relatively low which implies a high false positive rate and
further assessment on larger numbers without the actual disorder at population level. The
evidence for MCHAT as a screening tool is further limited by high variability across studies in
terms of prevalence, length of follow-up, samples size and selection, study quality, and
diagnostic evaluation and case ascertainment.
For screening for AD, DD and PDD the current evidence from large and fair size cohort studies
showed that screening tools such as MCHAT, CHAT, SCQ, BINS and PEDS performed poorly
as screening tools with low sensitivity (range: 31.8% to 62.5%), however most of the evidence is
from single study outcomes and hence limited by paucity of studies reporting the test properties
outcomes.
Contextual Questions
The contextual questions search found no evidence about cost-effectiveness and feasibility of
screening or parent or primary caregiver preferences and values and limited information on
burden of delay, with no studies relevant to the Canadian context addressing remote or rural
populations, alcohol or drug dependent population or other ethnic populations. The only study on
burden of delay in Canadian Aboriginal populations compared a Mohawk population in Canada
to a U.S general population sample and found little difference between the U.S. general
population and Canadian Mohawk children on scores on the ASQ domains. The authors
concluded that their findings support further study into the use of the ASQ tool with Mohawk
children. However, caution should be used when applying these findings to a Canadian context.
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Implications for future research
Further research, specifically in cognitive function, academic and adaptive function, as well as
the potential harms of screening is needed to provide more conclusive evidence regarding the
effectiveness of screening for DD in children 1 to 4 years of age. We found no peer-reviewed
evidence on some commonly used tools in Canada such as NDDS or Rourke. Robust evidence is
needed to determine whether the continued use of these tools is clinically relevant and
appropriate. There are a number of questions of interest for this review which could not be
answered due to a lack of evidence. More research is needed to help answer the questions of
what screening intervals are most effective, result in the least harm, and help inform clinical
practice regarding screening in this young population.
There is also lack of evidence on treatment of global/domain specific DD (effectiveness or
harms) for outcomes of interest (cognitive function, academic performance, incidence of mental
health conditions, overall quality of life, survival, functionality as an adult) in both RCTs and
high quality systematic reviews.
For the domain specific treatment outcomes (gross and fine motor skills, language impairment,
adaptive and academic functioning), the generalizability and applicability of the findings at a
population level is limited by multiple factors, such as the paucity of evidence, small sample
sizes, variability across trials in intervention mode of delivery (i.e. individual or parent based),
intervention delivery experts (i.e. research staff, speech language pathologists, and pediatric
neurologists), intensity and content of intervention, length of follow-up, age of children, and
outcomes measures used to assess language impairment. Overall, the current evidence offers
little information and direction on specific factors and elements associated with efficacious
interventions and warrant the need of future high quality research with a more standardized
approach to affirm these findings.
The current evidence on various tools for screening for ASD, AD, DD and PDD is limited and
does not warrant their use in routine surveillance for these disorders in early childhood at
population level. MCHAT as screening tool for ASD provided some promising results in terms
of modest sensitivity and acceptable level of discrimination but current evidence is limited by
high variability across studies, therefore future high quality research evaluating the accuracy of
MCHAT as screening tool with a more standardized approach and utilizing rigorous standards,
adequate sample size and follow-up is needed.

Limitations
There is one screening study that reports on the intermediate outcome of referrals. Due to the fact
that there are no long-term outcomes in this study, we cannot draw conclusions about the
effectiveness of screening for referral for treatment. This review also focused only on the
effectiveness of interventions on the specific outcomes of cognitive functioning, academic
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performance, incidence or symptoms of mental health conditions, overall quality of life, survival
and functionality as an adult. Several of the interventions identified in the process of this review
target other developmental or symptom domains such as language ability or ASD symptoms, and
their effectiveness with respect to these outcomes was not captured in this review. We are limited
by the outcomes of interest for this review. There is also insufficient evidence to answer the
question of the optimal interval and harms of screening for DD. Publication bias and
methodological inconsistency could not be assessed due to lack of evidence.
Limitations of systematic reviews included in the treatment section (Stage II) included lack of
reporting of individual study sample sizes in the included studies, limited outcomes (not all
outcomes of interest to this review were reported), and varied ages of participants. Furthermore,
the results of the systematic reviews must be interpreted with caution, as authors often expressed
concern for the methodological quality of their included studies. Although methodological
quality of the systematic reviews was undertaken in this review, we did not assess the quality of
the individual included studies within the systematic reviews and therefore we are unable to
incorporate these concerns into our findings. Limitations of the RCTs found in the treatment
section addendum included risk of bias, inadequate sample sizes and small number of studies for
the RCTs. Both RCTs and systematic reviews limited the population to children with a diagnosis
rather than children with symptoms. The search dates for the treatment section of the review may
have also limited the results.
For test properties there is a lack of gold standard and even the clinical diagnosis that was often
used as the reference standard was not applied consistently as a different battery of tests was
used. Due to these limitations, we suggest caution when interpreting the meaning of the results.
Finally, for this review, only publications in English and French were considered for inclusion.

Conclusion
The evidence on screening for developmental delay in children aged 1 to 4 years of age without
suspected DD to improve cognitive, educational and adaptive functioning outcomes is
inconclusive. Further research on effectiveness and harms with longer term outcomes is needed
to inform decisions about screening and screening intervals. Indirect evidence on treatment is
also mixed and further high quality RCT research is needed.
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Figure 2a. Search Results for Stage I: Screening for Developmental Delay
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Figure 2b. Search Results for Stage II: Treatment of Developmental Delay
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Figure 2c. Search Results for Stage II: Treatment of Developmental Delay
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Figure 2d: Search Results for Stage II: Treatment for Developmental Delay
(Addendum)
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Figure 2e. Search Results for Stage III: Test Properties for Diagnostic Tools
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Table 1a. Stage I (Screening): Characteristics of Included Studies
Study/Location Guevara 46 U.S.
Objective

Methods

To determine the effectiveness of developmental screening on
the identification of DDs, early intervention (EI) referrals,
and EI eligibility
Design: RCT
Recruitment: all physicians, nurse practitioners, and paediatric residents at four
participating urban primary care practices affiliated with Children’s Hospital of
Philadelphia were eligible

Participants

Inclusion Criteria: Children <30 months old, >36 weeks estimated gestational
age; no major congenital anomalies or genetic syndromes; not living in foster
care and not currently receiving EI services
Sample: 2,103
Intervention 1 n= 707; Intervention 2 n= 698; Control n= 698
Mean age (SD): Intervention 1= 10.5 (8.2) months; Intervention 2= 10.5 (8.1)
months; Control= 10.4 (8.6) months
Gender [Female n(%)]: Intervention 1= 342 (48.4); Intervention 2= 354 (50.9);
Control= 351 (50.4)
Race/Ethnicity [Black n (%)]: Intervention 1= 553 (78.2); Intervention 2= 521
(74.9); Control= 549 (78.9)
Loss to follow-up: Intervention n= Not reported (NR); Control n= NR

Intervention

Description of Intervention 1: caregivers met with trained office staff to
complete ASQ-II at 9, 18 and 30 month well child visit and M-CHAT at 18 and
24 month visit with the use of props
Description of Intervention 2: caregivers completed ASQ-II at 9, 18 and 30
month well child visit and M-CHAT at 18 and 24 month without office support
Description of Control: usual care developmental screen (milestones consisting
of 8-10 questions from 4 domains)
Duration of Intervention: 21 months (first screen at 9 months; last screen at 30
months)
Length of follow-up: 18 months
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Study/Location van Agt 2007 47 Netherlands
Companion paper: de Koning 102
Objective
Methods

Participants

Intervention

To assess the effects of screening and early treatment of preschool children for
language delay on language development and school performance at age 8
Design: cluster RCT
Recruitment Setting: child health care physicians identified
In 6 regions in the Netherlands, 4 regions in the south, 1 in the mid-south, and
in 1 large city in the west, 55 physicians of child health centers were randomly
assigned
Inclusion/Exclusion criteria: The participating children were those who were
between the age of 15 to 24 months in the given inclusion period and were
living within the area of the intervention physicians’ health care location and
those who were living within the area of the control physician
Sample: 55 clusters
Intervention n= 28 clusters; 6,485 children; Control n= 27 clusters, 4,955
children
Mean age (SD): NR
Gender [Female n(%)]: Overall: 50%; Intervention: 50.1%; Control: 49.9%
Race/Ethnicity n (%): NR
SES [Paternal education %]: Overall: Low: 18.8%, Intermediate: 45.2%, High:
36%; Intervention: Low: 18.7%, Intermediate: 45.5%, High: 35.8%; Control:
Low: 18.8%, Intermediate: 44.8%, High: 36.3%
Loss to follow-up: I n= 1,161; C n=860
Description of Intervention: children were screened with VTO Language
Screening instrument at ages 15/18 months and 24 months)
Description of Control: usual monitoring system
Duration of Intervention: 6-9 months (two screens)
Length of follow-up: 81 months
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Table 1b. Stage II (Treatment RCTs Addendum): Characteristics of Included
Studies
STUDY/LOCATION Buschmann 2009,54 Germany
To evaluate the effectiveness of a short, highly structured parent based
OBJECTIVE
language intervention group programme for 2-year-old children with
specific expressive language delay (SELD, without deficits in receptive
language)
Design: RCT
METHODS
Recruitment: children were selected from a sample with language delay
identified through developmental check-ups conducted in general
paediatric practices
Inclusion Criteria: singletons born at term without pre-, peri- or postnatal
complications and a German speaking family background

PARTICIPANTS

Exclusion Criteria: chronic heart deficits, persistent middle ear effusion
accompanied by a significant hearing loss of >20 dB, visual
impairments, genetic syndromes, pervasive developmental disorders or
other diseases with a known influence on language development, deficits
in receptive language and/or in non-verbal cognitive abilities, and
previous language intervention
Sample: Eligible n=61; Randomized n=58
Intervention n= 29, Control n= 29
Mean age (SD): Overall: 24.7 (0.9) months
Gender [Female n(%)]: Overall: n= 23; Intervention: n= 11; Control: n=
12
SES (Maternal education): No/low graduation (8-9): Intervention 12.5%,
Control 8.7%; Middle School education: Intervention 37.5%, Control
56.5%; High School graduation: Intervention: 50.0%; Control: 34.8%
Developmental Delay: specific expressive language delay

INTERVENTION

Loss to follow-up: Intervention n=5; Control n=6
Description of Intervention: Heidelberg Parent-based Language
Intervention (HPLI), a highly structured and interactive programme
delivered by a paediatric neurologist; based on an interactive model of
language intervention, which presumes that optimised parental input will
provide better language learning opportunities for children
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Description of Control: Waiting list
Duration of Intervention: 9 months; 8 sessions
Length of follow-up: immediate post
STUDY/LOCATION Glogowska 2000 55 UK
To compare routine speech and language therapy in preschool children
OBJECTIVE
with delayed speech and language against 12 months of watchful waiting
Design: RCT
METHODS
Recruitment: children eligible for the trial were identified by 21
speech and language therapists working in 16 NHS community clinics
Inclusion Criteria: newly referred singleton children acquiring English
in a monolingual home; aged under 31⁄2 years at initial attendance for
speech and language therapy assessment; no diagnosis of severe learning
difficulties or autism; no motor deficits; no primary diagnosis of
dysfluency (stammering) or dysphonia (voice disorders); no siblings
currently receiving speech and language therapy; children had to satisfy
one of the clinical criteria (box 2); be considered to have significant
clinical difficulties by the speech and language therapist; a “carer” had to
attend sessions; parents had to give consent

PARTICIPANTS

Funding: Research and development directorate of the South and West
regional office of the NHS Executive
Sample: Eligible: n=159; Randomized n=159
Intervention n=71, Control n=88 (eligible and randomized)
Mean age (SD): Intervention: 34.2 months, Control: 34.2 months
Gender [Female n(%)]: Intervention n= 16 (23%); Control n= 23
(26.1%)
SES (Maternal education): No qualifications: Intervention 11%, Control
18%; O level or similar (CSE or technical qualification): Intervention
80%, Control 72%; A level and higher: Intervention 9%, Control 9%
Developmental Delay: delayed speech and language

INTERVENTION

Loss to Follow-up: Intervention n=0; Control n=5
Description of Intervention: one-to-one speech and language therapy
typically offered by a speech and language therapist and tailored to the
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child's needs
Description of Control: watchful waiting
Duration of Intervention: 8.4 months
Length of follow-up: immediate post
STUDY/LOCATION Hund-Reid 2013 53 Canada
To investigate the effectiveness of phonological awareness intervention in
OBJECTIVE
improving the PA skills of kindergarten children with moderate to severe
language impairment
Design: RCT
METHODS
Recruitment: speech-language pathologists based in classrooms
recommended potential participants for the study

PARTICIPANTS

Inclusion Criteria: receptive or expressive language percentile rank score
cut-offs at or below the 6th percentile as measured by the CELF P-2;
children were attending a school in the participating school district and
were referred; developmental language scores of 1.5 SDs or greater
below the mean; hearing within normal limits (Hearing Identification
Procedures); nonverbal performance score on the KBIT-2 no lower than
70; PA scores at or below the 25th percentile (measured by the TOPEL),
or presence of at-risk indicators in two PA measures from the DIBELS;
not yet reading words; English spoken in the home
Sample: Eligible: n=50; Randomized: n=39
Intervention n= 22, Control n= 17
Mean age (SD) Intervention: 66.68 (4.81) months, Control: 64.13 (4.22)
months
Gender [Female n(%)]: Overall n= 10, Intervention n= 5, Control n= 5
SES (Maternal education): Intervention grade mean: 11.45 (1.41 SD),
Control grade mean: 11.47 (1.25 SD)
Developmental Delay: language impairment

INTERVENTION

Loss to Follow-up: Intervention n= 3, Control n= 12
Description of Intervention: phonological awareness training program
delivered by education assistants; teaching of one of two types of
phoneme manipulations, blending and segmenting in each lesson, soundsymbol awareness activities
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Description of Control: no intervention
Duration of Intervention: 14 weeks
Length of follow-up: immediate post
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Table 2a. Stage I (Screening): Summary of Risk of Bias Assessment of
Included RCTs Using Cochrane’s Risk of Bias Tool
Study
Guevera
201346
van Agt
200747

Sequence
Generation

Allocation
Concealment

Blinding of
Participants
and Personnel

Blinding of
Outcome
Assessors

Incomplete
Reporting

Selective
Reporting

Other
Bias*

L

L

H

H

L

L

L

L

U

U

L

L

L

L

L (green) = Low Risk; U (yellow) = Unclear Risk; H (red) = High Risk

Table 2b. Stage II (Treatment RCTs Addendum): Summary of Risk of Bias
Assessment of Included RCTs using Cochrane’s Risk of Bias Tool
Study

Buschmann
2009 54
Glogowska
2000 55
Hund-Reid
2013 53

Sequence
Generation

Allocation
Concealment

Blinding of
Participants
and
Personnel

Blinding
of
Outcome
Assessors

Incomplete
Reporting

Selective
Reporting

Other
Bias*

U

L

H

L

L

L

L

U

L

H

L

L

L

L

U

U

H

L

H

L

H

L (green) = Low Risk; U (yellow) = Unclear Risk; H (red) = High Risk
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Table 3. Stage II (Treatment Systematic Reviews): AMSTAR Ratings Summary
Study ID

Q1: A
priori
design

Q2.
Q3.
Duplicate Comprehensive
literature search
study
selection
and data
extraction

Q4.Search
regardless
of
publication
type

Q5.
Included
and
Excluded
Studies
list

Cheuk
2011 50

Yes

Yes

Oono
2013 48

Yes

Reichow
2012 49

Q6.
Q7.
Characteristics
Assessment
of Included
and
Studies
documentation
of scientific
quality

Q8. Use of
scientific
quality in
formulation
of
conclusions

Q9.
Appropriate
methods
used to
combine
study

Q10.
Likelihood
of
publication
bias

Q11.
Conflict
of interest
stated

Overall
rating:

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Not
applicable

Yes

10

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

11

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Not
applicable

Yes

10

Spreckley
2009 52

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Can't
answer

No

8

ViruesOrtega
2010 51

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

Yes

Can't
answer

8
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Table 4. Stage II (Treatment Systematic Reviews): Outcomes Summary
Study

Type of
Intervention

Outcomes*

Included Studies
meeting our
Inclusion
Criteria

Study
Design
of
Included
Studies

Number of
participants

Measurement

Overall Effect Size and Calculation
Method

NR. Authors state study did not report any
difference between groups in
developmental/intellectual gains
Four studies were pooled (Cohen 2006;
Magiati 2007; Remington 2007; Howard
2005) SMD: 0.76 (95% CI 0.040 to 1.11);
I2=21%

Behavioural interventions
Oono
2013 48

Parent-mediated
early intervention

Cognitive Function
1(1)1

Drew 200277

RCT

N=24

NR

Reichow
2012 49

EIBI

Cognitive Function
5(5)2

Cohen 200678
Magiati 200779
Remington 200780
Howard 200581
Smith 200082

CCTs
RCT

N=200

Composite IQ

Quality of Life 5(5)3

Harms 5(5)

ViruesOrtega
2010 51

ABA

4

Cognitive Function
3(3)5

Cohen 200678
Magiati 200779
Remington 200780
Howard 200581
Smith 200082

CCTs

N=199

Vineland

One study was not pooled (Smith 2000):
g=0.74
Four studies were pooled (Cohen 2006;
Magiati 2007; Remington 2007; Howard
2005) SMD 0.55 (95% CI 0.24 to 0.87);
I2=0%

Cohen 200678
Magiati 200779
Remington 200780
Howard 200581
Smith 200082
Eikseth
200283/2007103
Eldevik 200684
Ben-Itzchak
200885

CCTs
RCT

N=200

NA

One study was not pooled (Smith 2000):
g=- 0.03
No deterioration on primary outcomes or
adverse events were reported as a result of
treatment in any of the studies

RCTs
CCTs

N=129

IQ

Median effect size: 1.34 (0.60, 2.08)**

Spreckley ABI
2009 52
Alternative interventions

Cognitive Function
0 (0)6

No included
studies6

RCT

NA

IQ

No studies6

Cheuk
2011 50

Cognitive Function
4(2)

Wong 2010a86
Wong 2010b87
Yan 200788
Zhou 200889

RCTs
CCTs

N=179

Wong 2010a:
GMDS

Acupuncture:
Wong 2010a: GMDS – general quotient
MD 3.46 (95% CI -2.0 to 8.92)

Acupuncture plus
conventional
treatment

Wong 2010b:
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Study

Type of
Intervention

Outcomes*

Included Studies
meeting our
Inclusion
Criteria

Study
Design
of
Included
Studies

Number of
participants

Acupressure plus
conventional
treatment

Measurement

Overall Effect Size and Calculation
Method

Leiter-R

Wong 2010b: No significant difference
between the intervention and control
groups in any of the domain scores LeiterR – overall not provided

Yan 2007:
CPEP
Zhou 2008:
basic
developmental
assessment

Quality of Life 0(0)7
Harms 9(4)8

No trial reported
on this outcome
Allam 200890
Chan 200991
Wang 200792
Wong 200293
Wong 200894
Wong 2010a86
Wong 2010b87
Yan 200788
Zhou 200889

RCTs
CCTs
RCTs
CCTs

NA

NA

N=357

Measurement
not reported

Yan 2007: intervention group showed
greater improvement in total score (MD
10.75, 95% CI 3.82 to 17.68, P = 0.002
Acupressure:
Zhou 2008: no significant differences in
developmental aspects
No trial reported this outcome
Acupuncture:
Two studies (Wong 2010a and Wong
2002) reported initial crying for fear and
pain; one study (Wong 2010b) reported
superficial bleeding or crying and
irritability; one study (Wong 2008)
reported worsening of sleeping patterns.
Three studies (Wang 2007, Yan 2007,
Allam 2008) did not report any adverse
events

Acupressure:
Two studies (Chan 2009 and Zhou 2008)
did not report adverse effects
*Outcomes are reported with the number of included studies on children (the number of included studies on children with a mean age between 1-6 years); ABA – Applied
Behavioural Analysis; ABI – Applied Behavioural Intervention; BSID - Bayley Infant Development Measurement Scale; CPEP - Chinese version of Psychoeducational Profile;
EIBI – Early Intensive Behavioural Intervention; NA - not available; g= Hedge’s g; GMDS - Griffiths Mental Developmental Scale; IQ – Intelligence Quotient; Leiter-R - Leiter
International Performance Scale – Revised; SMD – standardized mean difference; WISC – Weschler Intelligence Scale for Children
**Meta-analysis in this systematic review included studies that did not meet our inclusion criteria. Median effect size was calculated using the effect sizes provided for the three
studies meeting our criteria.
1
Five studies reported on developmental/intellectual gains. The following studies were not included in our analysis based on the descriptions provided by the systematic review:
Smith 200082 (control group received less intensive version of the intervention); Rickards 2007104 (control group received alternative intervention); Dawson 2010 105 (control group
received alternative intervention); Tonge 2006106/2012107 (as per characteristics of included the PEBM group was treated as the intervention with the PEAC group considered the
control for the purpose of this review)
2
Five studies measured intelligence (IQ). All studies met our inclusion criteria (control groups defined as treatment as usual) and were included in our analysis.
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3

Five studies measured quality of life. All studies met our inclusion criteria (control groups defined as treatment as usual) and were included in our analysis.
Five studies reported no adverse events. All studies met our inclusion criteria (control groups defined as treatment as usual) and were included in our analysis.
5
Seventeen studies provided composite IQ scores; we have included three studies. Four studies were excluded because they had already been considered as part of another
systematic review: Cohen 200678, Howard 200581, Remington 200780, Smith 200082. Eight studies were excluded because they did not include a control group: Ben-Itzchak
2007108; Birnbrauer 1993109; Harris 2000110; Lovaas 1987111, Matos 2005112; Sallows 2005113; Anderson 1987114; Bibby 2001115. Two studies were excluded because the control
group did not meet our inclusion criteria: Smith 1997 116, control group received low intensity <10 weekly hours of intervention and Harris 1991 117, control group included typically
developing children. Sheinkoff 1998118 and Magiati 200779
6
Although this systematic review met all our inclusion criteria, no studies were included. Three studies reported on cognitive outcomes. Two of these studies were already
considered with other systematic reviews: Smith 2000 82 and Eikseth 2007103. One study (Sallows 2005113) had a control group that received a parent-directed ABI.
7
Wong 200792 was not included as mean age including SD was not between 1 and 6 years.
8
Wong 200792 was not included as mean age including SD was not between 1 and 6 years.
4
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Table 5. Stage III (Test Properties): QUADAS-II Ratings Summary
Domain
Domain 1:
Domain 2:
Domain 2:
1: ROB Applicability
ROB Index Applicability
Patient
Patient
Test
Index Test
Selection
Selection

Domain 3:
ROB Ref.
Standard

Domain 3:
Domain 4:
Applicability
ROB Flow
Ref.
and Timing
Standard

Study

DD test
assessed

Frequency
of
screening

Reference
Standard

Corsello 201357

SCQ and MCHAT

One each

Case reviewer
diagnosis

H

H

L

L

L

L

L

Eaves 200663

M-CHAT

Twice

Diagnostic evaluation

H

L

L

L

U

L

U

Gollenberg
200961

ASQ

Single

BSID II

U

L

U

L

U

L

L

Kamio 201469

M-CHAT-JV

Twice

Diagnostic evaluation

L

L

L

L

H

L

H

H

L

L

L

L

L

L

Limbos 201159

ASQ and
PEDS

One each

Bayley Scales of
Infant Development;
Wechsler Preschool
and Primary Scale of
Intelligence; Vineland
Adaptive Behavior
Scales; Preschool
Language Scale

Maljaars 201258

SCQ

Single

Clinical diagnosis

H

L

U

L

L

L

H

Matson 201372

M-CHAT

Single

Two clinical
psychologist
diagnoses

L

L

U

L

U

L

L

Robins 201456

M-CHAT

Twice

Diagnostic evaluation

U

L

H

L

U

L

H

Rydz 200662

ASQ

Single

BDI

L

L

L

L

L

L

H

H

L

U

L

U

U

U

Scambler
200167

CHAT

Single

Various tools - U
what combination
informed the
diagnosis

Smith 201371

M-CHAT

Single

Diagnosis

H

L

U

L

U

L

L

Steenis 201576

ASQ

Single

Bayley-III

U

U

L

L

L

L

H
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Domain
Domain 1:
Domain 2:
Domain 2:
1: ROB Applicability
ROB Index Applicability
Patient
Patient
Test
Index Test
Selection
Selection

Frequency
of
screening

Reference
Standard

M-CHAT

Single

Clinical diagnosis

U

L

U

L

U

L

L

STAT

Single

Diagnostic evaluation

H

H

L

L

L

L

H

Taylor 201474

M-CHAT

Single

Clinical diagnosis

U

L

U

L

U

L

L

Wiggins 201470

M-CHAT and
PEDS

One each

Diagnosis

U

L

L

L

L

L

L

Single

Diagnosis using
ADOS, clinical
interview, and clinical
judgment

H

H

U

L

H

L

U

Study
Stenberg 201475
Stone 2004
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Wiggins 200773

SCQ

Domain 3:
ROB Ref.
Standard

Domain 3:
Domain 4:
Applicability
ROB Flow
Ref.
and Timing
Standard

DD test
assessed

L (green) = Low Risk; U (yellow) = Unclear Risk; H (red) = High Risk
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Evidence Set 1 Stage 1 KQ1: Screening





Summary of Screening Outcomes Evidence
GRADE Evidence Profile Table 1.1: Effect of Screening for Developmental Delay
GRADE Summary of Findings Table 1.2: Effect of Screening for Developmental Delay
Forest Plots 1.1 to 1.3
o 1.1: Effectiveness of Developmental Delay Screening - Referral Rates to Intervention
(Screening Tool - ASQ-II)
o 1.2: Effectiveness of Developmental delay screening – Time to intervention referral
(Screening tool - ASQ-II)
o 1.3: Effectiveness of Developmental delay screening: Academic performance - By
outcome measures (VTO screening)

Summary of Screening Outcomes Evidence
1.1.a Referral Rates for Screening (with Office Support)
 1 study; 1,399 participants
 Statistically significant (p<0.00001) higher referral rates for the intervention group as compared to the
control group (RR 1.95 95% CI 1.49 to 2.54)
1.1.b Referral Rates for Screening (without Office Support)
 1 study; 1,388 participants
 Statistically significant (p=0.0001) higher referral rates for the intervention group as compared to the
control group (RR 1.71 95% CI 1.30 to 2.25)
1.2.a Time to Intervention Referral (with Office Support)
 1 study; 1,399 participants
 Statistically significant (p<0.00001) shorter time to intervention referral for the intervention group as
compared to the control group (RR 0.30 95% CI 0.19 to 0.48)
1.2.b Time to Intervention Referral (without Office Support)
 1 study; 1,388 participants
 Statistically significant (p<0.0001) shorter time to intervention referral for the intervention group as
compared to the control group (RR 0.36 95% CI 0.23 to 0.59)
1.3.a Academic Performance – Special School Attendance
 1 study; 5,406 participants
 No significant differences (p=0.08) in special school attendance between the intervention and control
groups (RR 0.71 95% CI 0.48 to 1.04)
1.3.b Academic Performance – Repeating a Grade
 1 study; 5,334 participants
 No significant differences (p=0.92) in repeating a grade between the intervention and control groups
(RR 0.99 95% CI 0.81 to 1.21)
1.3.c Academic Performance – Repeating a Grade (Language Problem)
 1 study; 4,122 participants
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No significant differences (p=0.20) in repeating grade (for a language problem) between the
intervention and control groups (RR 1.26 95% CI 0.89 to 1.80)

1.3.d Academic Performance – Below 10th percentile of oral test
 1 study; 2,195 participants
 No significant differences (p=0.45) between the intervention and control groups in number of
participants below the 10th percentile of the oral test (RR 0.88 95% CI 0.63 to 1.23)
1.3.e Academic Performance – Below 10th percentile of reading test
 1 study; 3,172 participants
 No significant differences (p=1.00) between the intervention and control groups in number of
participants below the 10th percentile of the reading test (RR 1.00 95% CI 0.72 to 1.40)
1.3.f Academic Performance – Below 10th percentile of spelling test
 1 study; 2,953 participants
 No significant differences (p=0.14) between the intervention and control groups in number of
participants below the 10th percentile of the spelling test (RR 0.67 95% CI 0.41 to 1.13)
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GRADE Evidence Profile Table 1.1: Effect of Screening for Developmental Delay (ages 1 to 4 years old)
Quality Assessment
No. of
Studies

Design

No. of Participants

Risk of
Inconsistency Indirectness Imprecision Other Treatment
Bias

Control

Effect
Relative
(95% CI)

NNS
(95%
CI)

Quality

Importance

9.67%

10
(6,20)


MODERATE

CRITICAL

Absolute per Million
ARR/ARI
(Range)

Referral rates to intervention (Screening tool - ASQ-II) - Screening with Office support (follow-up 18 months)
1

no
randomized
no serious
serious
trial1
inconsistency3
2
risk

serious4

no serious
140/704
71/695
none6
imprecision5
(19.8863%) (10.2158%)

RR 1.9466
(1.4925 to
2.5389)

96,703 more (from
50,313 more to
157,211 more)

Referral rates to intervention (Screening tool - ASQ-II) - Screening without Office support (follow-up 18 months)
1

no
randomized
no serious
serious
1
3
trial
inconsistency
risk2

serious4

no serious
121/693
71/695
none6
imprecision7
(17.4603%) (10.2158%)

RR 1.7091
(1.3002 to
2.2467)

72,440 more (from
30,668 more to
127,361 more)

7.24%

14
(8,33)


MODERATE

CRITICAL

RR 0.3000
(0.1871 to
0.4811)

-

-

-


MODERATE

CRITICAL

RR 0.3649
(0.2276 to
0.5853)

-

-

-


MODERATE

CRITICAL

10,762 fewer (from
19,144 fewer to 1,523
more)

-

-


LOW

CRITICAL

1,413 fewer (from
26,754 fewer to 29,553
more)

-

-


LOW

CRITICAL

-

-


LOW

CRITICAL

Time to referral (Screening tool - ASQ-II) - Screening with Office support (follow-up 18 months)
1

no
randomized
no serious
serious
1
trial
inconsistency3
2
risk

serious4

no serious
none6
imprecision8

-/704

-/695

Time to referral (Screening tool - ASQ-II) - Screening without Office support (follow-up 18 months)

1

no
randomized
no serious
serious
1
trial
inconsistency3
2
risk

serious4

no serious
none6
imprecision9

-/693

-/695

Academic performance - By outcome measures (VTO screening) - Special School attendance (follow-up 81 months)
1

randomized serious no serious
no serious
trial10
risk11 inconsistency3 indirectness12

serious13

none6

83/3,118
(2.6620%)

85/2,288
(3.7150%)

RR 0.7103
(0.4847 to
1.0410)

Academic performance - By outcome measures (VTO screening) - Repeating a grade (follow-up 81 months)
1

randomized serious no serious
no serious
trial10
risk11 inconsistency3 indirectness12

serious14

none6

443/3,084 318/2,250
(14.3645%) (14.1333%)

RR 0.9900
(0.8107 to
1.2091)

Academic performance - By outcome measures (VTO screening) - Repeating a grade (language problems) (follow-up 81 months)
1

randomized serious no serious
no serious
trial10
risk11 inconsistency3 indirectness12

serious15

none6

146/2,401
(6.0808%)

84/1,721
(4.8809%)

RR 1.2624
(0.8871 to
1.7964)

12,807 more (from
5,511 fewer to 38,871
more)

Academic performance - By outcome measures (VTO screening) - Below 10 percentile of oral test (follow-up 81 months)
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Quality Assessment
No. of
Studies

Design

Risk of
Inconsistency Indirectness Imprecision Other Treatment
Bias

randomized serious no serious
no serious
trial10
risk11 inconsistency3 indirectness12

1

No. of Participants

serious16

none6

112/1,270
(8.8189%)

Effect

Control

Relative
(95% CI)

Absolute per Million
ARR/ARI
(Range)

90/925
(9.7297%)

RR 0.8799
(0.6293 to
1.2302)

11,685 fewer (from
36,068 fewer to 22,398
more)

NNS
(95%
CI)

Quality

Importance

-

-


LOW

CRITICAL

-

-


LOW

CRITICAL

Academic performance - By outcome measures (VTO screening) - Below 10 percentile of reading test (follow-up 81 months)
randomized serious no serious
no serious
trial10
risk11 inconsistency3 indirectness12

1

serious17

none6

86/1,844
(4.6638%)

62/1,328
(4.6687%)

RR 1.0000
(0.7166 to
1.3954)

0 fewer (from 13,231
fewer to 18,460 more)

Academic performance - By outcome measures (VTO screening) - Below 10 percentile of spelling test (follow-up 81 months)
randomized serious no serious
no serious
trial10
risk11 inconsistency3 indirectness12

1

serious18

none6

48/1,728
(2.7778%)

52/1,225
(4.2449%)

RR 0.6798
(0.4092 to
1.1293)

13,592 fewer (from
25,079 fewer to 5,489
more)

-

-


LOW

CRITICAL

Cognitive Function
019

N/A20

N/A21

N/A22

N/A23

N/A24

N/A25

-

-

026

-

-

-



CRITICAL

N/A22

N/A23

N/A24

N/A25

-

-

026

-

-

-



CRITICAL

N/A22

N/A23

N/A24

N/A25

-

-

026

-

-

-



CRITICAL

N/A22

N/A23

N/A24

N/A25

-

-

026

-

-

-



CRITICAL

Incidence of Mental Health
019

N/A20

N/A21

Overall Quality of Life
019

N/A20

N/A21

Incidence of Mental Health
019



N/A20

N/A21

Footnotes appear after the Summary of Findings Table
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GRADE Summary of Findings Table 1.1: Effect of Screening for Developmental Delay (ages 1 to 4 years old)
Illustrative Comparative Risks* (95%
CI)
Relative Effect
(95% CI)

No. of
Participants
(Studies)

Quality of the
Evidence
(GRADE)

198,861
(152,471 to 259,370)

RR 1.9466
(1.4925 to 2.5389)

1,399
(1 study1)

⊕⊕⊕⊝
moderate2,3,4,5,6

174,599
(132,826 to 229,519)

RR 1.7091
(1.3002 to 2.2467)

1,388
(1 study1)

⊕⊕⊕⊝
moderate2,3,4,6,7

Assumed Risk
Number per
Million
Control

Corresponding Risk
Number per Million
Treatment

Referral rates to intervention (Screening tool - ASQ-II) - Screening with
Office support
Follow-up: 18 months

102,158

Referral rates to intervention (Screening tool - ASQ-II) - Screening without
Office support
Follow-up: 18 months

102,158

Outcomes

Time to intervention referral (Screening tool - ASQ-II) - Screening with
Office support
Follow-up: 18 months

Not applicable

RR 0.3000
(0.1871 to 0.4811)

1,399
(1 study1)

⊕⊕⊕⊝
moderate2,3,4,6,8

Time to intervention referral (Screening tool - ASQ-II) - Screening without
Office support
Follow-up: 18 months

Not applicable

RR 0.3649
(0.2276 to 0.5853)

1,388
(1 study1)

⊕⊕⊕⊝
moderate2,3,4,6,9

Academic performance - By outcome measures (VTO screening) - Special
School attendance
Follow-up: 81 months

371,50

263,88
(18,007 to 38,674)

RR 0.7103
(0.4847 to 1.0410)

5,406
(1 study10)

⊕⊕⊝⊝
low3,6,11,12,13

Academic performance - By outcome measures (VTO screening) - Repeating
a grade
Follow-up: 81 months

141,333

139,920
(114,579 to 170,886)

RR 0.9900
(0.8107 to 1.2091)

5,334
(1 study10)

⊕⊕⊝⊝
low3,6,11,12,14

Academic performance - By outcome measures (VTO screening) - Repeating
a grade (language problems)
Follow-up: 81 months

48,809

61,616
(43,298 to 87,680)

RR 1.2624
(0.8871 to 1.7964)

4,122
(1 study10)

⊕⊕⊝⊝
low3,6,11,12,15

Academic performance - By outcome measures (VTO screening) - Below 10
percentile of oral test
Follow-up: 81 months

97,297

85,612
(61,229 to 119,695)

RR 0.8799
(0.6293 to 1.2302)

2,195
(1 study10)

⊕⊕⊝⊝
low3,6,11,12,16

Academic performance - By outcome measures (VTO screening) - Below 10
percentile of reading test
Follow-up: 81 months

46,687

46,687
(33,456 to 65,147)

RR 1.0000
(0.7166 to 1.3954)

3,172
(1 study10)

⊕⊕⊝⊝
low3,6,11,12,17

Academic performance - By outcome measures (VTO screening) - Below 10
percentile of spelling test

42,449

28,857 (17,370 to
47,938)

RR 0.6798
(0.4092 to 1.1293)

2,953
(1 study10)

⊕⊕⊝⊝
low3,6,11,12,18
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Outcomes
Follow-up: 81 months

Illustrative Comparative Risks* (95%
CI)

Relative Effect
(95% CI)

No. of
Participants
(Studies)

Quality of the
Evidence
(GRADE)

1

The single study is Guevera et al. 2013 46
Using Cochrane's Risk of Bias tool, for this outcome the study was rated as having a low risk of bias. There was low risk of bias for all domains except blinding, which was assessed
as being high risk because parents and clinicians were aware of their screening status. As the control participants received usual care (developmental milestone screening) in this
study, lack of blinding was not considered as having a large impact on outcomes of interest. Given that all of the information for this outcome is from a study with low risk of bias, this
body of evidence was not downgraded for serious study limitations.
3
A single study therefore cannot assess for inconsistency.
4
This study included mixed gender children <12 months [mean age Intervention group A: 10.5 (8.2) months; Intervention group B: 10.5 (8.1) months; Control group: 10.4 (8.6) months]
with and average risk for developmental delay. The intervention groups were screened using ASQ-II [one group with office support (A), one group without (B)] and the control group
received usual care. The study took place in a primary care setting in the US and was published 2013. This body of evidence was downgraded because the population was not
restricted to children aged 1-4 years.
5
The number of events (Intervention A n= 140; Control n=71) and sample size (Intervention A n=704; Control n=695) are adequate. The pooled effect estimate is precise with a narrow
confidence interval [RR 1.9466 (95% CI 1.4925 to 2.5389)]. This body of evidence was not downgraded for imprecision.
6
There were too few studies (n<10) to assess publication bias.
7
The number of events (Intervention B n= 121; Control n=71) and sample size (Intervention B n=693; Control n=695) are adequate. The pooled effect estimate is precise with a narrow
confidence interval [RR 1.7091 (95% CI 1.3002 to 2.2467)]. This body of evidence was not downgraded for imprecision.
8
The sample size is adequate (Intervention A n=704; Control n=695). The pooled effect estimate is precise with a narrow confidence interval [RR 0.3000 (95% CI 0.1871 to 0.4811)].
This body of evidence was not downgraded for imprecision.
9
The sample size is adequate (Intervention B n=693; Control n=695). The pooled effect estimate is precise with a narrow confidence interval [RR 0.3649 (95% CI 0.2276 to 0.5853)].
This body of evidence was not downgraded for imprecision.
10
This single study is van Agt et al. 2007.47
11
Using Cochrane's Risk of Bias tool, for this outcome the study was rated as having unclear risk of bias. There was low risk of bias for all domains except allocation concealment and
blinding of participants/personnel, which were assessed as having unclear risk because there was insufficient information to evaluate these domains. Given that all of the information
for this outcome is from a study with unclear risk of bias, this body of evidence was downgraded for serious study limitations.
12
This study included mixed gender children aged 15 months at study entry (mean age not reported) with an average risk for developmental delay. The intervention group was
screened using VTO and the control group received usual care. The study took place in a primary care setting in the Netherlands and was published in 2007. There were no serious
concerns regarding directness of this evidence.
13
The sample size is adequate (3,118 intervention arm, 2,288 control arm) but the number of events is fairly low (83 intervention arm, 85 control arm) and the pooled effect estimate is
not precise with a confidence interval that includes the no effect value [RR 0.7103 (95% CI 0.4847 to 1.0410)]. This body of evidence was downgraded for imprecision.
14
The sample size is adequate (3,084 intervention arm, 2,250 control arm) and the number of events is sufficient (443 intervention arm, 318 control arm) but the pooled effect estimate
is not precise with a confidence interval that includes the no effect value [RR 0.9900 (95% CI 0.8107 to 1.2091)]. This body of evidence was downgraded for imprecision.
15
The sample size is adequate (2,401 intervention arm, 1,721 control arm) and the number of events is sufficient (146 intervention arm, 84 control arm) but the pooled effect estimate
is not precise with a confidence interval that includes the no effect value [RR 1.2624 (95% CI 0.8871 to 1.7964)]. This body of evidence was downgraded for imprecision.
16
The sample size is adequate (1,270 intervention arm, 925 control arm) and the number of events is sufficient (112 intervention arm, 90 control arm) but the pooled effect estimate is
not precise with a confidence interval that includes the no effect value [RR 0.8799 (95% CI 0.6293 to 1.2302)]. This body of evidence was downgraded for imprecision.
17
The sample size is adequate (1,844 intervention arm, 1,328 control arm) but the number of events is fairly low (86 intervention arm, 62 control arm) and the pooled effect estimate is
not precise with a confidence interval that includes the no effect value [RR 1.0000 (95% CI 0.7166 to 1.3954)]. This body of evidence was downgraded for imprecision.
18
The sample size is adequate (1,728 intervention arm, 1,225 control arm) but the number of events is low (48 intervention arm, 52 control arm) and the pooled effect estimate is not
precise with a confidence interval that includes the no effect value [RR 0.6798 (95% CI 0.4092 to 1.1293)]. This body of evidence was downgraded for imprecision.
19
No studies were found that met the inclusion criteria of this review for this intervention or outcomes
20
No studies were found that met the inclusion criteria of this review for this intervention or outcomes
21
Risk of bias cannot be assessed
22Inconsistency cannot not be assessed
23
Indirectness cannot be assessed
24
Imprecision cannot be assessed
25
Other considerations cannot be assessed
26
There are not studies to provide data on the effect of this treatment for these outcomes
2
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27

Since there no studies the overall quality of the evidence cannot be determined

Forest Plot 1.1: Effectiveness of Developmental Delay Screening - Referral Rates to Intervention (Screening Tool - ASQ-II)
75

Experimental
Study
Events Total
or Subgroup
Screening with Office Support
Guevara 2013-A
Subtotal (95% CI)

140

Total events

140

704
704

Control
Event Total
71

Risk Ratio

Risk Ratio

IV, Random, 95% CI

IV, Random, 95% CI

695
695

1.9466 [1.4925, 2.5389]
1.9466 [1.4925, 2.5389]

695
695

1.7091 [1.3002, 2.2467]
1.7091 [1.3002, 2.2467]

71

Heterogeneity: Not applicable
Test for overall effect: Z = 4.91 (P < 0.00001)
Screening without Office Support
Guevara 2013-B
Subtotal (95% CI)

121

Total events

121

693
693

71
71

Heterogeneity: Not applicable
Test for overall effect: Z = 3.84 (P = 0.0001)
0.2

0.5
Favours
control

1

2
5
Favours
experimental

Forest plot 1.2: Effectiveness of Developmental delay screening – Time to intervention referral (Screening tool - ASQ-II)
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Experimental Control
Rate Ratio
Study or
log[Rate Ratio] SE
Total
Total
IV, Random, 95% CI
Subgroup
Screening with Office support
-1.204
695 0.3000 [0.1871, 0.4811]
0.241
Guevara 2013-A
704
704
Subtotal (95% CI)
695
0.3000 [0.1871, 0.4811]

Rate Ratio
IV, Random, 95% CI

Heterogeneity: Not applicable
Test for overall effect: Z = 5.00 (P < 0.00001)
Screening without Office support
-1.008
Guevara 2013-B
0.241
Subtotal (95% CI)

693
693

695
695

0.3649 [0.2276, 0.5853]
0.3649 [0.2276, 0.5853]

Heterogeneity: Not applicable
Test for overall effect: Z = 4.18 (P < 0.0001)

0.1 0.2 0.5 1
Favours
experimental

2
5 10
Favours
control
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Forest plot 1.3: Effectiveness of Developmental delay screening: Academic Performance By outcome measures (VTO screening)
Study or
ExperimentalControl
Risk Ratio
Risk Ratio
log[Risk Ratio] SE Total Total IV, Random, 95% CI IV, Random, 95% CI
Subgroup
Special School Attendance
van Agt 2007
-0.342 0.195
3118 2288
0.7103 [0.4847, 1.0410]
Subtotal (95% CI)
3118 2288
0.7103 [0.4847, 1.0410]
Heterogeneity: Not applicable
Test for overall effect: Z = 1.75 (P = 0.08)
Repeating a grade
van Agt 2007
-0.01 0.102
3084 2250
Subtotal (95% CI)
3084 2250
Heterogeneity: Not applicable
Test for overall effect: Z = 0.10 (P = 0.92)
Repeating a grade (language problems)
van Agt 2007
0.233 0.18
2401 1721
Subtotal (95% CI)
2401 1721
Heterogeneity: Not applicable
Test for overall effect: Z = 1.29 (P = 0.20)
Below 10 percentile of oral test
van Agt 2007
-0.128 0.171
1270 925
Subtotal (95% CI)
1270 925
Heterogeneity: Not applicable
Test for overall effect: Z = 0.75 (P = 0.45)
Below 10 percentile of reading test
van Agt 2007
0 0.17
1844 1328
Subtotal (95% CI)
1844 1328
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)
Below 10 percentile of spelling test
van Agt 2007
-0.386 0.259
1728 1225
Subtotal (95% CI)
1728 1225
Heterogeneity: Not applicable
Test for overall effect: Z = 1.49 (P = 0.14)

0.9900 [0.8107, 1.2091]
0.9900 [0.8107, 1.2091]

1.2624 [0.8871, 1.7964]
1.2624 [0.8871, 1.7964]

0.8799 [0.6293, 1.2302]
0.8799 [0.6293, 1.2302]

1.0000 [0.7166, 1.3954]
1.0000 [0.7166, 1.3954]

0.6798 [0.4092, 1.1293]
0.6798 [0.4092, 1.1293]

0.2

0.5 1

Favours experimental

2

5

Favours control
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Evidence Set 2 Stage II KQ 3


GRADE Evidence Profile Table 2.1: Effect of treatment on developmental delay
outcomes
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ES Table 2.1 GRADE Evidence Profile: Effect of treatment on developmental delay outcomes
Quality Assessment
Results

Quality Importance

Inconsistency

Indirectness

Imprecision

Other
considerations

Effect of Treatment on Cognitive Function (RCTs)
01
N/A2
N/A3

N/A4

N/A5

N/A6

N/A7

08

N/A9

Critical

Effect of Treatment on Academic Performance (RCTs)
01
N/A2
N/A3

N/A4

N/A5

N/A6

N/A7

08

N/A9

Critical

Effect of Treatment in Incidence of Mental Health Conditions (RCTs)
01
N/A2
N/A3
N/A4

N/A5

N/A6

N/A7

08

N/A9

Critical

Effect of Treatment on Gross and Fine Motor Skills (RCTs)
01
N/A2
N/A3
N/A4

N/A5

N/A6

N/A7

08

N/A9

Critical

Effect of Treatment on Quality of Life (RCTs)
01
N/A2
N/A3

N/A4

N/A5

N/A6

N/A7

08

N/A9

Critical

Effect of Treatment on Functionality as an Adult (RCTs)
01
N/A2
N/A3

N/A4

N/A5

N/A6

N/A7

08

N/A9

Critical

No of studies

Design

Risk of bias

1

No studies were found that met the inclusion criteria of this review for this treatment or outcomes
No studies were found that met the inclusion criteria of this review for this treatment or outcomes
3
Risk of bias cannot be assessed
4
Inconsistency cannot not be assessed
5
Indirectness cannot be assessed
6
Imprecision cannot be assessed
7
Other considerations cannot be assessed
8
There are not studies to provide data on the effect of this treatment for these outcomes
9
Since there no studies the overall quality of the evidence cannot be determined
2
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Evidence Set 3 Stage II AKQ1




GRADE Evidence Profile Table 3.1: Effect of treatment on developmental delay outcomes
GRADE Summary of Findings Table 3.2: Effect of treatment on developmental delay
outcomes
Forest Plots 3.1 and 3.2
o 3.1 Effect of treatment on language impairment
o 3.2 Effect on social and personal activities of daily living (adaptive functioning socialization)
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ES Table 3.1 GRADE Evidence Profile: Effect of treatment on developmental delay outcomes

Quality assessment

No of patients

Effect
Quality

Importance

No of
Risk of
Other
SMD / MD
Design
Inconsistency
Indirectness
Imprecision
Intervention Control
studies
bias
considerations
(95% CI)
Effect on language impairment (measured with: objectively; Better indicated by higher values)
31
randomised serious2
no serious
no serious
no serious
none6
117
122 SMD 0.8114 higher (0.0241 to
CRITICAL

trials
inconsistency3
indirectness4
imprecision5
1.5987 higher)
MODERATE
Effect on Adaptive functioning (measured with: objectively; Better indicated by higher values)
17
randomised serious8
no serious
no serious
serious11
none6
71
84
MD 0.6000 higher (3.0495
CRITICAL

trials
inconsistency9
indirectness10
lower to 4.2495 higher)
LOW
Effect on Gross & Fine Motor Skills (measured with: objectively; Better indicated by higher values)
012
N/A13
NA14
N/A15
N/A16
N/A17
N/A18
-19
IMPORTANT

Effect on Performance and Cognition
012
N/A13
N/A14

N/A15

N/A16

N/A17

N/A18

-

-

-19

N/A20

CRITICAL
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ES Table 3.2 GRADE Summary of Findings Table: Effect of treatment on developmental delay outcomes

Outcomes

Illustrative comparative risks* (95% CI)
Assumed risk Corresponding risk
Control

Relative
effect
(95% CI)

No of Participants Quality of the evidence Comments
(studies)
(GRADE)

Intervention

Effect on language
impairment
objectively

The mean effect on language impairment in the
intervention groups was
0.8114 standard deviations higher
(0.0241 to 1.5987 higher)

239
(3 studies1)

⊕⊕⊕⊝
moderate2,3,4,5,6

Effect on Adaptive
functioning
objectively

The mean effect on adaptive functioning in the
intervention groups was
0.6000 higher
(3.0495 lower to 4.2495 higher)

155
(1 study7)

⊕⊕⊝⊝
low8,9,10,11,6

CI: Confidence interval;
GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
1

1) Hund-Reid 2013; 2) Buschmann 2009; 3) Glogowska 2000
Using Cochrane’s Risk of Bias tool, for this outcome two studies were rated as unclear risk of bias, one study was rated as high risk of bias. Across studies, there
was a lack of certainty (unclear ratings) regarding sequence generation (100%), and allocation concealment (33%) ; and high risk of bias associated with blinding of
participants and personnel (100%); incomplete outcome reporting (33%) and other risk of bias (33%; i.e. baseline characteristics, pre-hoc power analysis, sample size
<30 per arm). Given that most of the information is from studies at moderate risk, this body of evidence was downgraded for serious study limitations.
3
The statistical heterogeneity is high [Chi2=12.60, df = 2 (P=0.002); I2=84%] but the direction of the effect is consistent and the confidence intervals overlap across
most studies. The statistical heterogeneity is most likely due to small versus large treatment effects observed across studies. This body of evidence was not
downgraded for inconsistency.
4
Three RCTs provided data for this outcome. All studies included mixed gender children with ages ranging from 24.7 months to 66.68 months. In all studies the
intervention group received a language intervention delivered in a primary care setting (two studies) or a school setting (one study) by either language therapists, a
pediatric neurologist or education assistants. The control group received no intervention. The outcome of language impairment was accessed using DIBEL, SETK-2
and BLDS cross the three studies. Intervention lengths ranged from 14 weeks to 9 months; follow-up was immediate post in all studies. The studies were conducted
in Germany, the UK and Canada. There were no serious concerns regarding indirectness for this body of evidence and it was not downgraded.
5
The sample size is not adequate i.e. < 300 (117 intervention arm, 122 control arm) but the pooled effect estimate is precise and confidence interval does not include
the null value "0" [SMD= 0.8114 (0.0241, 1.5987)]. This body of evidence was not downgraded for serious concerns regarding imprecision.
6
There were too few studies (n<10) to assess publication bias.
7
1) Glogowska 2000
8
Using Cochrane’s Risk of Bias tool, for this outcome the study was rated as unclear risk of bias. In this study, there was a lack of certainty (unclear rating) regarding
sequence generation; and high risk of bias associated with blinding of participants and personnel. Given that most of the information is from a study a moderate risk,
this body of evidence was downgraded for serious study limitations
2
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9

The statistical heterogeneity across studies could not be assessed due to only one study providing data for this outcome.
One study provided data for this outcome. The study included mixed gender children with a mean age of 34.2 months. The intervention consisted of one-on-one
speech and language therapy with trained speech and language therapists, over 8.4 months. The outcome of Social and personal activities of daily living
(Socialization, adaptive functioning) was accessed using VABS. Follow-up was immediate post. The study was conducted in the UK and was published in 2000.
There were no serious concerns regarding indirectness for this body of evidence and it was not downgraded.
11
The sample size is not adequate i.e. < 300 (71 intervention arm, 84 control arm) and the pooled effect estimate is not precise with confidence interval including the
null value "0" [MD= 0.6000 (-3.0495, 4.2495)]. This body of evidence was downgraded for serious concerns regarding imprecision.
12
No studies were found that met the inclusion criteria of this review for this treatment or outcomes
13
No studies were found that met the inclusion criteria of this review for this treatment or outcomes
14
Risk of bias cannot be assessed
15
Inconsistency cannot not be assessed
16
Inconsistency cannot not be assessed
17
Inconsistency cannot not be assessed
18
Inconsistency cannot not be assessed
19
Inconsistency cannot not be assessed
10
Since there no studies the overall quality of the evidence cannot be determined
10
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Forest Plot 3.1 Effect of treatment on language impairment
Experimental

Study or Subgroup

Mean

Buschmann, 2009

Control

SD Total Mean

Std. Mean Difference

SD Total Weight

11.05 6.284

24

4.85 6.843

23

32.6%

Glogowska, 2000

2.6 1.075

71

2.4 1.138

84

37.9% 0.1794 [-0.1373, 0.4960]

Hund-Reid, 2013

12.16 6.687

22

15

29.6%

Total (95% CI)

2.36

6.02

117

Std. Mean Difference

IV, Random, 95% CI

IV, Random, 95% CI

0.9288 [0.3242, 1.5334]

1.4916 [0.7433, 2.2399]

122 100.0% 0.8114 [0.0241, 1.5987]

Heterogeneity: Tau² = 0.40; Chi² = 12.60, df = 2 (P = 0.002); I² = 84%

-4

Test for overall effect: Z = 2.02 (P = 0.04)

-2
0
2
4
Favours [control] Favours [experimental]

Forest Plot 3.2 Effect on social and personal activities of daily living (adaptive functioning - socialization)
Experimental Control
Study or Subgroup

Mean Difference

Glogowska, 2000

Total

0.6 1.862

71

84 100.0% 0.6000 [-3.0495, 4.2495]

71

84 100.0% 0.6000 [-3.0495, 4.2495]

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.32 (P = 0.75)

Total Weight

Mean Difference

SE

Mean Difference

IV, Random, 95% CI

IV, Random, 95% CI

-20

-10
0
10
20
Favours [control] Favours [experimental]
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Evidence Set 4 Stage III KQ5: Test Properties








Findings Summary Table 1: Test properties for diagnosis of ASD
Findings Summary Table 2: Test Properties for diagnosis of AD
Findings Summary Table 3: Test properties for diagnosis of DD
Findings Summary Table 4: Test properties for diagnosis of DD – sub-domains
Forest Plot 4.1 Diagnosis of ASD: Sensitivity and Specificity of MCHAT
Forest Plot 4.2 Diagnosis of ASD: Positive and Negative Likelihood Ratio of MCHAT
ROC Plot Diagnosis of ASD: Area under the curve (AUC) for MCAT
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Findings Summary Table 1: Test Properties for diagnosis of Autism spectrum disorders (ASD)
Screening Test

Study Design

# of studies &
Sample size

Cut-off value

Reference standard

MCHAT alone

Cohort

9; 70,816

3 of total items failed
or 2 of 6 critical items
failed

Clinical-Diagnostic
evaluation

SCQ

Cohort

1; 67

12 score

Clinical-Diagnostic
evaluation

SCQ

Case-control

2; 121

15 score

Clinical-Diagnostic
evaluation

PEDS

Cohort

1; 52

>= 2 predictive
concerns

Clinical-Diagnostic
evaluation

Results

Sensitivity: 78.0% (64.0% to 88.0%)
Specificity: 69.0% (47.0% to 85.0%)
Positive Likelihood Ratio: 2.5 (1.4 to 4.5)
Negative Likelihood Ratio: 0.32 (0.19 to 0.52)
Positive Predictive Value: 30.3% (17.3% to 50.4%)
Negative Predictive Value: 94.8% (88.3% to 97.6%)
False Positive Rate: 31.0% (15.0% to 53.0%)
False Negative Rate: 22.0% (12.0% to 36.0%)
Sensitivity: 69.2% (54.9% to 81.3%)
Specificity: 56.3% (29.9% to 80.3%)
Positive Likelihood Ratio: 1.6 (0.9 to 2.8)
Negative Likelihood Ratio: 0.55 (0.30 to 0.99)
Positive Predictive Value: 83.7% (69.3% to 93.2%)
Negative Predictive Value: 36.0% (18.0% to 57.5%)
False Positive Rate: 43.7% (19.7% to 70.1%)
False Negative Rate: 30.8% (18.7% to 45.1%)
Sensitivity: 57.3% (47.4% to 67.1%)
Specificity: 94.5% (88.9% to 100%)
Positive Likelihood Ratio: 4.3 (1.1 to 17.1)
Negative Likelihood Ratio: 0.46 (0.33 to 0.59)
Positive Predictive Value: 90.9% (81.8% to 100%)
Negative Predictive Value: 63.5% (61.5% to 65.4%)
False Positive Rate: 5.5% (0% to 11.1%)
False Negative Rate: 42.7% (32.9% to 52.6%)
Sensitivity: 56.7% (37.4% to 74.5%)
Specificity: 40.9% (20.7% to 63.7%)
Positive Likelihood Ratio: 0.96 (0.6 to 1.5)
Negative Likelihood Ratio: 1.06 (0.55 to 2.02)
Positive Predictive Value: 56.7% (37.4% to 74.5%)
Negative Predictive Value: 40.9% (20.7% to 63.7%)
False Positive Rate: 59.1% (36.3% to 79.3%)
False Negative Rate: 43.3% (25.5% to 62.6%)
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Findings Summary Table 2: Test properties for diagnosis of Autism disorder (AD)
Screening Test

Study Design

# of studies &
Sample size

Cut-off value

Reference standard

Results

1; 1,851

3 of total items failed
or 1 of 6 critical items
failed

Clinical-Diagnostic
evaluation

Sensitivity: 62.5% (35.4% to 84.8%)
Specificity: 83.2% (81.4% to 84.9%)
Positive Likelihood Ratio: 3.7 (2.5 to 5.5)
Negative Likelihood Ratio: 0.45 (0.24 to 0.85)
Positive Predictive Value: 3.1% (1.5% to 5.7%)
Negative Predictive Value: 99.6% (99.2% to
99.9%)
False Positive Rate: 16.8% (15.1% to 18.6%)
False Negative Rate: 37.5% (15.2% to 64.6%)
Sensitivity: 65.4% (44.3% to 82.8%)
Specificity: 100% (81.5% to 100%)
Positive Likelihood Ratio: NA
Negative Likelihood Ratio: 0.35 (0.20 to 0.59)
Positive Predictive Value: 100% (80.5% to
100%)
Negative Predictive Value: 66.7% (46.0% to
83.5%)
False Positive Rate: 0% (0% to 18.5%)
False Negative Rate: 34.6% (17.2% to 55.7%)
Sensitivity: 100% (86.8% to 100%)
Specificity: 84.6% (65.1% to 95.6%)
Positive Likelihood Ratio: 6.5 (2.6 to 16.0)
Negative Likelihood Ratio: NA
Positive Predictive Value: 86.7% (69.3 to
96.2%)
Negative Predictive Value: 100% (84.6 to
100%)
False Positive Rate: 15.4% (4.4% to 34.9%)
False Negative Rate: 0% (0% to 13.2%)

MCHAT alone

Cohort

CHAT

Case-control

1; 44

risk criteria (medium
& high)

Clinical-Diagnostic
evaluation

STAT

Case-control

1; 52

optimal (2.13)

Clinical-Diagnostic
evaluation
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Findings Summary Table 3: Test Properties for diagnosis of Developmental Delay (DD)
Screening Test

Study Design

# of studies &
Sample size

Cut-off value

Reference standard

Results

Sensitivity: 55.0% (47.1% to 66.7%)
Specificity: 86.0% (38.6% to 94.3%)
Positive Likelihood Ratio 4.2 (1.1 to
8.2)
Negative Likelihood Ratio 0.61 (0.47
to 0.86)
Positive Predictive Value: 41.4%
(23.2% to 71.4%)
Negative Predictive Value: 84.9%
(70.8% to 95.6%)
False Positive Rate: 14.0% (5.7% to
61.4%)
False Negative Rate: 45.0% (33.3%
to 52.9%)
Sensitivity: 41.1% (24.7% to 59.3%)
Specificity: 89.3% (85.1% to 92.5%)
Positive Likelihood Ratio 3.8 (2.3 to
6.4)
Negative Likelihood Ratio 0.66 (0.5
to 0.88)
Positive Predictive Value: 30.4%
(17.7% to 45.8%)
Negative Predictive Value: 92.9%
(89.3% to 95.7%)
False Positive Rate: 10.7% (7.5% to
14.9%)
False Negative Rate: 58.9% (40.7%
to 85.3%)

ASQ*

Cohort

4; 1,001

< 2 SDs below mean
on any domain or <1
SD on two domains

Diagnostic evaluation in one,
BSID in two & BDI in one

PEDS

Cohort

1; 331

>= 2 predictive
concerns

Clinical-Diagnostic evaluation

*Results reported for ASQ are medians.
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Forest Plot 4.1 Diagnosis of ASD: Sensitivity and Specificity for MCHAT

ASD - Sensitivity and Specificity for MCHAT Alone

StudyId

SENSITIVITY (95% CI)

StudyId

SPECIFICITY (95% CI)

Stenberg 2014

0.34 [0.27 - 0.42]

Stenberg 2014

0.93 [0.92 - 0.93]

Taylor 2014

0.86 [0.77 - 0.93]

Taylor 2014

0.56 [0.42 - 0.69]

Wiggins 2014

0.93 [0.78 - 0.99]

Wiggins 2014

0.14 [0.03 - 0.35]

Kamio 2014

0.73 [0.58 - 0.84]

Kamio 2014

0.84 [0.83 - 0.86]

Robins 2014

0.91 [0.85 - 0.95]

Robins 2014

0.95 [0.95 - 0.96]

Eaves 2006

0.92 [0.81 - 0.98]

Matson 2013

0.60 [0.53 - 0.66]

Corsello 2013

0.86 [0.68 - 0.96]

Smith 2013-B

0.71 [0.62 - 0.78]

Smith 2013-A

0.50 [0.12 - 0.88]

COMBINED

Eaves 2006

0.27 [0.12 - 0.46]

Matson 2013

0.50 [0.44 - 0.56]

Corsello 2013

0.67 [0.30 - 0.93]

Smith 2013-B

0.63 [0.51 - 0.73]

Smith 2013-A

0.84 [0.79 - 0.89]

COMBINED
0.78[0.64 - 0.88]
0.1

1.0
SENSITIVITY

0.69[0.47 - 0.85]
0.0

1.0
SPECIFICITY
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Forest Plot 4.2. Diagnosis ASD
of ASD:
Positive and Negative Likelihood for MCHAT
- Likelihood ratio positive and negative for MCHAT Alone
StudyId

DLR POSITIVE (95% CI)

StudyId

DLR NEGATIVE (95% CI)

Stenberg 2014

4.65 [3.77 - 5.73]

Stenberg 2014

0.71 [0.64 - 0.79]

Taylor 2014

1.95 [1.45 - 2.64]

Taylor 2014

0.25 [0.14 - 0.44]

Wiggins 2014

1.08 [0.89 - 1.31]

Wiggins 2014

0.49 [0.09 - 1.00]

Kamio 2014

4.63 [3.79 - 5.66]

Kamio 2014

0.33 [0.21 - 0.51]

Robins 2014

20.16 [18.40 - 22.08]

Robins 2014

0.09 [0.05 - 0.16]

Eaves 2006

1.26 [1.00 - 1.58]

Matson 2013

1.20 [1.03 - 1.40]

Corsello 2013

2.59 [1.01 - 6.59]

Smith 2013-B

1.89 [1.40 - 2.56]

Smith 2013-A

3.14 [1.34 - 7.38]

COMBINED

2.51[1.41 - 4.47]
0.9

22.1
DLR POSITIVE

Eaves 2006

0.29 [0.09 - 0.88]

Matson 2013

0.80 [0.66 - 0.97]

Corsello 2013

0.21 [0.07 - 0.57]

Smith 2013-B

0.47 [0.34 - 0.64]

Smith 2013-A

0.59 [0.27 - 1.00]

COMBINED

0.32[0.19 - 0.52]
0

1
DLR NEGATIVE
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Sensitivity

ROC Plot. Diagnosis of ASD: Area under the curve (AUC) for MCHAT
ASD - Area under the curve (AUC) for MCHAT Alone
1.0
5

6
3

8

9

7
2

4

0.5

1

10

Observed Data
Summary Operating Point
SENS = 0.78 [0.64 - 0.88]
SPEC = 0.69 [0.47 - 0.85]
SROC Curve
AUC = 0.81 [0.77 - 0.84]
95% Confidence Contour
95% Prediction Contour

0.0
1.0

0.5
Specificity

0.0
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Appendix 1: Stage I (Screening) Search Strategy
OVID-Medline
September 16th, 2015
1. exp Child Development Disorders, Pervasive/
2. Developmental Disabilities/
3. exp *Movement Disorders/
4. exp *Psychomotor Disorders/
5. exp Communication Disorders/
6. *Cognition Disorders/
7. or/1-6
8. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
9. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
10. ((cognitive or cognition) adj2 (development or disabilit* or delay or impairment? or deficit?
or disorder?)).tw.
11. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
12. or/8-11
13. 7 or 12
14. well child.ti.
15. Mass Screening/
16. (screen or screened or screening).ti.
17. *early diagnosis/
18. or/15-17
19. 13 or 14
20. 18 and 19
21. limit 20 to "preschool child (2 to 5 years)"
22. exp *child, preschool/ or infant/
23. (pediatric* or paediatric* or child* or infant* or preschool or pre school).ti,ab,jn.
24. 22 or 23
25. 20 and 24
26. 21 or 25
27. mutation*.ti.
28. exp *genetics/
29. *Infant, Premature/
30. exp *Chromosomes/
31. or/27-30
32. 26 not 31
33. genetic screen*.ti,ab.
34. 32 not 33
35. limit 34 to (english or french)
36. limit 35 to (comment or editorial or letter or news or newspaper article)
37. 35 not 36
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OVID-EMBASE
September 16th, 2015
1. "parents evaluation of developmental status"/
2. *developmental disorder/
3. developmental stage/ or exp postnatal development/
4. motor coordination/ or motor dysfunction/ or developmental coordination disorder/ or
psychomotor disorder/ or motor performance/
5. cognitive development/ or language development/ or speech development/
6. social adaptation/ or social competence/
7. early intervention/
8. early childhood intervention/
9. developmental language disorder/ or language delay/ or speech delay/
10. or/1-9
11. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
12. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
13. ((cognitive or cognition or social) adj2 (development or disabilit* or delay or impairment? or
deficit? or disorder?)).ti.
14. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
15. or/11-14
16. *early diagnosis/
17. mass screening/ or newborn screening/ or screening/ or screening test/
18. (screen or screened or screening).ti.
19. well child.ti.
20. or/16-19
21. 10 and 20
22. 15 and 20
23. developmental screening/
24. 21 or 22 or 23
25. (pediatric* or paediatric* or child* or infant* or preschool or pre school).ti,ab,jn.
26. limit 24 to (infant or child or preschool child <1 to 6 years>)
27. 24 and 25
28. 26 or 27
29. limit 28 to human
30. limit 29 to (english or french)
31. limit 30 to (book or book series or conference abstract or conference paper or conference
proceeding or editorial or letter)
32. 30 not 31
OVID-PsycINFO
September 16th, 2015
1. delayed development/ or delayed speech/ or language delay/
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2. developmental disabilities/ or aspergers syndrome/ or autism/ or exp communication
disorders/ or exp learning disorders/ or exp pervasive developmental disorders/
3. developmental stages/
4. exp childhood development/
5. developmental age groups/ or exp motor development/ or physical development/ or exp
precocious development/ or exp psychological development/
6. exp perceptual development/
7. communication skills/ or social cognition/ or emotional maturity/
8. or/1-7
9. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
10. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
11. ((cognitive or cognition or social) adj2 (development or disabilit* or delay or impairment? or
deficit? or disorder?)).ti.
12. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
13. or/9-12
14. screening/ or health screening/
15. well child.ti.
16. (screen or screened or screening).ti.
17. exp screening tests/
18. *early intervention/
19. or/14-18
20. 8 and 19
21. 13 and 19
22. 20 or 21
23. limit 22 to (140 infancy or 160 preschool age )
24. (pediatric* or paediatric* or child* or infant* or preschool or pre school).ti,ab,jn.
25. 22 and 24
26. 23 or 25
27. limit 26 to human
28. limit 27 to (english or french)
29. limit 28 to (bibliography or "column/opinion" or "comment/reply" or dissertation or editorial
or encyclopedia entry or letter or review-book or review-media or review-software & other)
30. 28 not 29
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Appendix 2: Stage II (Treatment) Systematic Reviews Search
Strategy
Medline-OVID
Last Searched September 16th, 2015

1. exp Child Development Disorders, Pervasive/
2. Developmental Disabilities/
3. exp *Movement Disorders/
4. exp *Psychomotor Disorders/
5. exp Communication Disorders/
6. *Cognition Disorders/
7. or/1-6
8. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
9. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
10. ((cognitive or cognition) adj2 (development or disabilit* or delay or impairment? or deficit?
or disorder?)).tw.
11. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
12. or/8-11
13. 7 or 12
14. exp Child Development Disorders, Pervasive/dh, dt, mo, pc, rh, th [Diet Therapy, Drug
Therapy, Mortality, Prevention & Control, Rehabilitation, Therapy]
15. Developmental Disabilities/dh, dt, mo, pc, rh, th
16. exp Movement Disorders/dh, dt, mo, pc, rh, th
17. exp Psychomotor Disorders/dh, dt, mo, pc, rh, th
18. exp Communication Disorders/dh, dt, mo, pc, rh, th
19. Cognition Disorders/dh, dt, mo, pc, rh, th
20. 14 or 15 or 16 or 17 or 18 or 19
21. exp *Therapeutics/
22. 13 and 21
23. limit 22 to (english or french)
24. limit 23 to yr="2009 -Current"
25. limit 24 to (meta analysis or systematic reviews)
26. (meta anal* or metaanal* or systematic).ti,ab.
27. 24 and 26
28. 25 or 27
29. limit 20 to (english or french)
30. limit 29 to yr="2009 -Current"
31. limit 30 to (meta analysis or systematic reviews)
32. 26 and 30
33. 31 or 32
34. 28 or 33
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35. limit 34 to ("infant (1 to 23 months)" or "preschool child (2 to 5 years)" or "child (6 to 12
years)")
36. (preschool or young child or young children).tw.
37. 34 and 36
38. 35 or 37
EMBASE-OVID
Last Searched September 16th, 2015

1. mutation*.ti.
2. mutation*.ti.
3. exp *genetics/
4. exp *chromosome/
5. 2 or 3 or 4
6. developmental disorder/dm, dt, rh, su, th
7. exp thought disorder/dt, rh, su, th [Drug Therapy, Rehabilitation, Surgery, Therapy]
8. exp behavior disorder/dm, dt, pc, rt, rh, si, su, th [Disease Management, Drug Therapy,
Prevention, Radiotherapy, Rehabilitation, Side Effect, Surgery, Therapy]
9. motor dysfunction/dm, dt, rh, su, th or developmental coordination disorder/dm, dt, rh, su, th
or psychomotor disorder/dm, dt, rh, su, th or motor performance/dm, dt, rh, su, th
10. exp therapy/
11. autism/dm, dt, rh, su, th
12. developmental language disorder/dm, dt, rh, su, th or language delay/dm, dt, rh, su, th or
speech delay/dm, dt, rh, su, th
13. 6 or 7 or 8 or 9 or 11 or 12
14. motor coordination/
15. developmental stage/
16. developmental screening/
17. social adaptation/ or social competence/
18. cognitive development/ or language development/ or speech development/
19. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti,ab.
20. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti,ab.
21. ((cognitive or cognition or social) adj2 (development or disabilit* or delay or impairment? or
deficit? or disorder?)).ti,ab.
22. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti,ab.
23. 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22
24. exp therapy/ or early intervention/ or early childhood intervention/
25. (treatment or therapy).ti.
26. 24 or 25
27. 23 and 26
28. 13 or 27
29. limit 28 to (english or french)
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30. limit 29 to (child or preschool child <1 to 6 years>)
31. limit 30 to (book or book series or conference abstract or conference paper or conference
proceeding or editorial or letter)
32. 30 not 31
33. limit 32 to yr="2009 -Current"
34. limit 33 to (meta analysis or "systematic review")
35. (meta anal* or metaanal* or systematic).ti,ab.
36. 33 and 35
37. 34 or 36
38. 37 not 5
PsycINFO-OVID
Least Searched September 16th, 2015

1. delayed development/ or delayed speech/ or language delay/
2. developmental disabilities/ or aspergers syndrome/ or autism/ or exp communication
disorders/ or exp learning disorders/ or exp pervasive developmental disorders/
3. developmental stages/
4. exp childhood development/
5. developmental age groups/ or exp motor development/ or physical development/ or exp
precocious development/ or exp psychological development/
6. exp perceptual development/
7. communication skills/ or social cognition/ or emotional maturity/
8. or/1-7
9. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
10. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
11. ((cognitive or cognition or social) adj2 (development or disabilit* or delay or impairment? or
deficit? or disorder?)).ti.
12. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
13. or/9-12
14. 8 or 13
15. exp Treatment/
16. treatment/ or exp counseling/ or early intervention/ or exp intervention/ or exp "prescribing
(drugs)"/ or exp "side effects (treatment)"/ or exp treatment duration/ or treatment effectiveness
evaluation/ or treatment outcomes/
17. (treatment or therapy).ti.
18. 15 or 16 or 17
19. 14 and 18
20. limit 19 to (english or french)
21. limit 20 to childhood
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22. limit 21 to ("0200 book" or "0240 authored book" or "0280 edited book" or "0400
dissertation abstract" or (abstract collection or bibliography or chapter or "column/opinion" or
"comment/reply" or dissertation or editorial or letter or review-book))
23. 21 not 22
24. limit 23 to yr="2009 -Current"
25. limit 24 to ("0830 systematic review" or 1200 meta analysis)
26. (meta anal* or metaanal* or systematic).ti,ab,pt.
27. 24 and 26
28. 25 or 27
Cochrane Database of Systematic Reviews-OVID
September 16th, 2015

1. (cerebral palsy or learning disabilit* or autism or asperger*).tw.
2. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
3. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
4. ((cognitive or cognition) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
5. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
6. or/1-5
7. (pediatric* or paediatric* or child* or infant* or preschool or pre school).ti,ab,jn.
8. 6 and 7
9. limit 8 to full systematic reviews
10. limit 9 to last 10 years
11. limit 9 to last 5 years
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Appendix 3: Stage II (Treatment) RCT Search Strategy
Medline-OVID
Last Searched: September 16th, 2015

1. Developmental Disabilities/
2. exp Movement Disorders/
3. exp Psychomotor Disorders/
4. exp Communication Disorders/
5. Cognition Disorders/
6. or/1-5
7. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
8. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
9. ((cognitive or cognition) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
10. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
11. or/7-10
12. 6 or 11
13. exp *Therapeutics/
14. 12 and 13
15. (therap* or treatment?).ti.
16. 12 and 15
17. 14 or 16
18. Developmental Disabilities/dh, dt, mo, pc, rh, th
19. exp Movement Disorders/dh, dt, mo, pc, rh, th
20. exp Psychomotor Disorders/dh, dt, mo, pc, rh, th
21. exp Communication Disorders/dh, dt, mo, pc, rh, th
22. Cognition Disorders/dh, dt, mo, pc, rh, th
23. or/18-22
24. 17 or 23
25. limit 24 to (english or french)
26. limit 25 to yr="2000 -Current"
27. limit 26 to ("infant (1 to 23 months)" or "preschool child (2 to 5 years)" or "child (6 to 12
years)")
28. (preschool or young child or young children).tw.
29. 26 and 28
30. 27 or 29
31. random*.tw.
32. 30 and 31
33. limit 30 to (clinical trial or randomized controlled trial or controlled clinical trial)
34. 32 or 33
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EMBASE-OVID
Last Searched: September 16th, 2015

1. developmental disorder/dm, dt, rh, su, th
2. exp thought disorder/dt, rh, su, th [Drug Therapy, Rehabilitation, Surgery, Therapy]
3. exp behavior disorder/dm, dt, pc, rt, rh, si, su, th [Disease Management, Drug Therapy,
Prevention, Radiotherapy, Rehabilitation, Side Effect, Surgery, Therapy]
4. motor dysfunction/dm, dt, rh, su, th or developmental coordination disorder/dm, dt, rh, su, th
or psychomotor disorder/dm, dt, rh, su, th or motor performance/dm, dt, rh, su, th
5. developmental language disorder/dm, dt, rh, su, th or language delay/dm, dt, rh, su, th or
speech delay/dm, dt, rh, su, th
6. 1 or 2 or 3 or 4 or 5
7. motor coordination/
8. developmental stage/
9. developmental screening/
10. social adaptation/ or social competence/
11. cognitive development/ or language development/ or speech development/
12. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti,ab.
13. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti,ab.
14. ((cognitive or cognition or social) adj2 (development or disabilit* or delay or impairment? or
deficit? or disorder?)).ti,ab.
15. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti,ab.
16. or/7-15
17. exp therapy/ or early intervention/ or early childhood intervention/
18. (treatment or therapy).ti.
19. 17 or 18
20. 16 and 19
21. 6 or 20
22. limit 21 to (english or french)
23. limit 22 to (child or preschool child <1 to 6 years>)
24. limit 23 to yr="2000 -Current"
25. limit 24 to randomized controlled trial
26. randomization/ or randomized controlled trial/ or "randomized controlled trial (topic)"/
27. 24 and 26
28. 25 or 27
29. limit 28 to (book or book series or conference abstract or conference paper or conference
proceeding or editorial or letter)
30. 28 not 29
Cochrane Central-OVID
Last Searched: September 16th, 2015
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1. Developmental Disabilities/
2. exp Movement Disorders/
3. exp Psychomotor Disorders/
4. exp Communication Disorders/
5. Cognition Disorders/
6. or/1-5
7. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
8. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
9. ((cognitive or cognition) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
10. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
11. or/7-10
12. 6 or 11
13. exp *Therapeutics/
14. 12 and 13
15. (therap* or treatment?).ti.
16. 12 and 15
17. 14 or 16
18. Developmental Disabilities/dh, dt, mo, pc, rh, th
19. exp Movement Disorders/dh, dt, mo, pc, rh, th
20. exp Psychomotor Disorders/dh, dt, mo, pc, rh, th
21. exp Communication Disorders/dh, dt, mo, pc, rh, th
22. Cognition Disorders/dh, dt, mo, pc, rh, th
23. or/18-22
24. 17 or 23
25. limit 24 to (english or french)
26. limit 25 to yr="2000 -Current"
27. autism.ti.
28. autism.ti,jn.
29. (autism or autistic or asperger*).ti.
30. 26 not 29
31. (child or children or adolescent or teen or pediatric or paediatric or school).mp.
32. adolescent/ or child/ or child, preschool/
33. 31 or 32
34. 30 and 33
PsycINFO-OVID
Last Searched: September 16th, 2015

1. delayed development/ or delayed speech/ or language delay/
2. developmental disabilities/ or exp communication disorders/ or exp learning disorders/
3. developmental stages/
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4. exp childhood development/
5. developmental age groups/ or exp motor development/ or physical development/ or exp
precocious development/ or exp psychological development/
6. communication skills/ or social cognition/ or emotional maturity/
7. exp perceptual development/
8. or/1-7
9. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
10. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
11. ((cognitive or cognition or social) adj2 (development or disabilit* or delay or impairment? or
deficit? or disorder?)).ti.
12. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
13. or/9-12
14. 8 or 13
15. exp treatment/ or exp counseling/ or early intervention/ or exp intervention/ or exp
"prescribing (drugs)"/ or exp "side effects (treatment)"/ or exp treatment duration/ or treatment
effectiveness evaluation/ or treatment outcomes/
16. (treatment or therapy).ti.
17. 15 or 16
18. 14 and 17
19. limit 18 to (english or french)
20. limit 19 to childhood
21. limit 20 to yr="2000 -Current"
22. limit 21 to "2000 treatment outcome/clinical trial"
23. (random* not non-random*).tw.
24. 21 and 23
25. 22 or 24
26. limit 25 to ("0200 book" or "0240 authored book" or "0280 edited book" or "0400
dissertation abstract" or (abstract collection or bibliography or chapter or "column/opinion" or
"comment/reply" or dissertation or editorial or letter or review-book))
27. 25 not 26
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Appendix 4: Stage II (Treatment – Addendum) RCT Search
Strategy
Medline-OVID
Last Searched: September 16th, 2015
1. Developmental Disabilities/
2. exp Movement Disorders/
3. exp Psychomotor Disorders/
4. exp Communication Disorders/
5. Cognition Disorders/
6. or/1-5
7. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
8. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
9. ((cognitive or cognition) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
10. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
11. or/7-10
12. 6 or 11
13. exp *Therapeutics/
14. 12 and 13
15. (therap* or treatment?).ti.
16. 12 and 15
17. 14 or 16
18. Developmental Disabilities/dh, dt, mo, pc, rh, th
19. exp Movement Disorders/dh, dt, mo, pc, rh, th
20. exp Psychomotor Disorders/dh, dt, mo, pc, rh, th
21. exp Communication Disorders/dh, dt, mo, pc, rh, th
22. Cognition Disorders/dh, dt, mo, pc, rh, th
23. or/18-22
24. 17 or 23
25. limit 24 to (english or french)
26. limit 25 to yr="2000 -Current"
27. limit 26 to ("infant (1 to 23 months)" or "preschool child (2 to 5 years)" or "child (6 to 12
years)")
28. (preschool or young child or young children).tw.
29. 26 and 28
30. 27 or 29
31. random*.tw.
32. 30 and 31
33. limit 30 to (clinical trial or randomized controlled trial or controlled clinical trial)
34. 32 or 33
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EMBASE-OVID
Last Searched: September 16th, 2015
1. developmental disorder/dm, dt, rh, su, th
2. exp thought disorder/dt, rh, su, th [Drug Therapy, Rehabilitation, Surgery, Therapy]
3. exp behavior disorder/dm, dt, pc, rt, rh, si, su, th [Disease Management, Drug Therapy,
Prevention, Radiotherapy, Rehabilitation, Side Effect, Surgery, Therapy]
4. motor dysfunction/dm, dt, rh, su, th or developmental coordination disorder/dm, dt, rh, su, th
or psychomotor disorder/dm, dt, rh, su, th or motor performance/dm, dt, rh, su, th
5. developmental language disorder/dm, dt, rh, su, th or language delay/dm, dt, rh, su, th or
speech delay/dm, dt, rh, su, th
6. 1 or 2 or 3 or 4 or 5
7. motor coordination/
8. developmental stage/
9. developmental screening/
10. social adaptation/ or social competence/
11. cognitive development/ or language development/ or speech development/
12. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti,ab.
13. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti,ab.
14. ((cognitive or cognition or social) adj2 (development or disabilit* or delay or impairment? or
deficit? or disorder?)).ti,ab.
15. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti,ab.
16. or/7-15
17. exp therapy/ or early intervention/ or early childhood intervention/
18. (treatment or therapy).ti.
19. 17 or 18
20. 16 and 19
21. 6 or 20
22. limit 21 to (english or french)
23. limit 22 to (child or preschool child <1 to 6 years>)
24. limit 23 to yr="2000 -Current"
25. limit 24 to randomized controlled trial
26. randomization/ or randomized controlled trial/ or "randomized controlled trial (topic)"/
27. 24 and 26
28. 25 or 27
29. limit 28 to (book or book series or conference abstract or conference paper or conference
proceeding or editorial or letter)
30. 28 not 29
Cochrane Central-OVID
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Last Searched: September 16th, 2015
1. Developmental Disabilities/
2. exp Movement Disorders/
3. exp Psychomotor Disorders/
4. exp Communication Disorders/
5. Cognition Disorders/
6. or/1-5
7. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
8. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
9. ((cognitive or cognition) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
10. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
11. or/7-10
12. 6 or 11
13. exp *Therapeutics/
14. 12 and 13
15. (therap* or treatment?).ti.
16. 12 and 15
17. 14 or 16
18. Developmental Disabilities/dh, dt, mo, pc, rh, th
19. exp Movement Disorders/dh, dt, mo, pc, rh, th
20. exp Psychomotor Disorders/dh, dt, mo, pc, rh, th
21. exp Communication Disorders/dh, dt, mo, pc, rh, th
22. Cognition Disorders/dh, dt, mo, pc, rh, th
23. or/18-22
24. 17 or 23
25. limit 24 to (english or french)
26. limit 25 to yr="2000 -Current"
27. autism.ti.
28. autism.ti,jn.
29. (autism or autistic or asperger*).ti.
30. 26 not 29
31. (child or children or adolescent or teen or pediatric or paediatric or school).mp.
32. adolescent/ or child/ or child, preschool/
33. 31 or 32
34. 30 and 33
PsycINFO-OVID
Last Searched: September 16th, 2015
1. delayed development/ or delayed speech/ or language delay/
106

2. developmental disabilities/ or exp communication disorders/ or exp learning disorders/
3. developmental stages/
4. exp childhood development/
5. developmental age groups/ or exp motor development/ or physical development/ or exp
precocious development/ or exp psychological development/
6. communication skills/ or social cognition/ or emotional maturity/
7. exp perceptual development/
8. or/1-7
9. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
10. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
11. ((cognitive or cognition or social) adj2 (development or disabilit* or delay or impairment? or
deficit? or disorder?)).ti.
12. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).ti.
13. or/9-12
14. 8 or 13
15. exp treatment/ or exp counseling/ or early intervention/ or exp intervention/ or exp
"prescribing (drugs)"/ or exp "side effects (treatment)"/ or exp treatment duration/ or treatment
effectiveness evaluation/ or treatment outcomes/
16. (treatment or therapy).ti.
17. 15 or 16
18. 14 and 17
19. limit 18 to (english or french)
20. limit 19 to childhood
21. limit 20 to yr="2000 -Current"
22. limit 21 to "2000 treatment outcome/clinical trial"
23. (random* not non-random*).tw.
24. 21 and 23
25. 22 or 24
26. limit 25 to ("0200 book" or "0240 authored book" or "0280 edited book" or "0400
dissertation abstract" or (abstract collection or bibliography or chapter or "column/opinion" or
"comment/reply" or dissertation or editorial or letter or review-book))
27. 25 not 26
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Appendix 5: Stage III (Test Properties) Search Strategy
Test Properties Search Strategy
Medline-OVID
Last Searched September 16th, 2015

1. (The Communication and Symbolic Behavior Scales Developmental Profile InfantToddler).tw.
2. CSBS-DP.mp.
3. Get Ready to Read.mp.
4. GRTR-R.mp.
5. (Individual Growth and Development Indicators).mp.
6. IGDI.mp.
7. IGDIs.mp.
8. Parents' Evaluation of Developmental Status.mp.
9. evaluation of developmental status.mp.
10. Ages & Stages Questionnaires.mp.
11. Ages & Stages Questionnaire.mp.
12. (ASQ adj10 ages).mp.
13. YACHT-18.mp.
14. (Young Autism and other developmental disorders CHeckup Tool).mp.
15. (Young Autism and other developmental disorders Checkup Tool).mp.
16. (Screening Tool for Autism in Toddlers and Young Children).mp.
17. (STAT and autism).mp.
18. Early Screening of Autistic Traits Questionnaire.mp.
19. (ESAT and (Autism or autistic)).mp.
20. Checklist for Early Signs of Developmental Disorders.mp.
21. CESDD.mp.
22. Swedish MacArthur-Bates Communicative Development Inventory.mp.
23. Swedish Communication Screening.mp.
24. (Infant-Toddler Social and Emotional Assessment).mp.
25. (Bayley Scales of Infant and Toddler Development).mp.
26. Child Behavior Checklist.mp.
27. MacArthur Communication Developmental Inventory.mp.
28. Battelle Developmental Inventory.mp.
29. Modified Checklist for Autism in Toddlers.mp.
30. M-CHAT.mp.
31. Language Development Survey.mp.
32. Reynell Developmental Language Scales.mp.
33. Preschool language checklist.mp.
34. (preschool language adj3 checklist).mp.
35. Minnesota child development inventory.mp.
36. McCarthy Scales of Children* Abilities.mp.
37. Stanford-Binet.mp.
38. (AAPS-R or Templin-Darley).mp.
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39. TALC-R.mp.
40. (Fluharty Preschool Speech and Language Screening Test).mp.
41. Early Screening Profiles.mp.
42. Lollipop test.mp.
43. Ten Question Screen.mp.
44. Wechsler Intelligence Test for Children.mp.
45. Wechsler Intelligence Test.mp.
46. Early Language Milestone Scale.mp.
47. Miller Assessment for Preschoolers.mp.
48. Northwestern Syntax Screening Test.mp.
49. Screening Kit of Language Development.mp.
50. skold.mp.
51. The Adelaide Psychomotor Screen.mp.
52. North Carolina Psychoeducational Screening test.mp.
53. (Wechsler Preschool and Primary Scale of Intelligence).mp.
54. Social Responsiveness Scale.mp.
55. Developmental Concerns Questionnaire.mp.
56. First Year Inventory.mp.
57. Language Evaluation Scale.mp.
58. Nipissing District Developmental Screen.mp.
59. Nipissing Developmental Screen.mp.
60. PPVT A.mp.
61. or/1-60
62. Social Communication Questionnaire.mp.
63. Screening Tool for Autism in Two-Year-Olds.mp.
64. Pervasive Developmental Disorders Screening Test.mp.
65. Checklist for Autism in Toddlers.mp.
66. Motor Quotient.mp.
67. Early Motor Pattern Profile.mp.
68. (Communication and Symbolic Behavior Scales).mp.
69. Capute Scales.mp.
70. Cognitive Adaptive Test Clinical Linguistic Auditory Milestone Scale.mp.
71. Parents' Evaluation of Developmental Status.mp.
72. Infant Development Inventory.mp.
73. Denver-II Developmental Screening Test.mp.
74. Child Development Review-Parent Questionnaire.mp.
75. Child Development Review.mp.
76. Child Development Inventory.mp.
77. Brigance Screens.mp.
78. Bayley Infant Neurodevelopmental Screen*.mp.
79. Ages & Stages Questionnaires.mp.
80. Battelle Developmental Inventory Screening Tool,.mp.
81. Battelle Developmental Inventory.mp.
82. (Rourke adj2 (baby or record*)).mp.
83. or/62-82
84. 61 or 83
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85. ((development* delay or child* development) and (Screening tool* or checklist*)).mp.
86. 84 or 85
87. (sensitivity or specificity or predictive values or likelihood ratios).mp.
88. 86 and 87
89. exp "Sensitivity and Specificity"/
90. 86 and 89
91. 88 or 90
92. limit 91 to (comment or editorial or letter)
93. 91 not 92
94. limit 93 to (english or french)
EMBASE-OVID
Last Searched September 16th, 2015

1. (The Communication and Symbolic Behavior Scales Developmental Profile InfantToddler).tw.
2. CSBS-DP.mp.
3. Get Ready to Read.mp.
4. GRTR-R.mp.
5. (Individual Growth and Development Indicators).mp.
6. IGDI.mp.
7. IGDIs.mp.
8. Parents' Evaluation of Developmental Status.mp.
9. evaluation of developmental status.mp.
10. Ages & Stages Questionnaires.mp.
11. Ages & Stages Questionnaire.mp.
12. (ASQ adj10 ages).mp.
13. YACHT-18.mp.
14. (Young Autism and other developmental disorders CHeckup Tool).mp.
15. (Young Autism and other developmental disorders Checkup Tool).mp.
16. (Screening Tool for Autism in Toddlers and Young Children).mp.
17. (STAT and autism).mp.
18. Early Screening of Autistic Traits Questionnaire.mp.
19. (ESAT and (Autism or autistic)).mp.
20. Checklist for Early Signs of Developmental Disorders.mp.
21. CESDD.mp.
22. Swedish MacArthur-Bates Communicative Development Inventory.mp.
23. Swedish Communication Screening.mp.
24. (Infant-Toddler Social and Emotional Assessment).mp.
25. (Bayley Scales of Infant and Toddler Development).mp.
26. Child Behavior Checklist.mp.
27. MacArthur Communication Developmental Inventory.mp.
28. Battelle Developmental Inventory.mp.
29. Modified Checklist for Autism in Toddlers.mp.
30. M-CHAT.mp.
110

31. Language Development Survey.mp.
32. Reynell Developmental Language Scales.mp.
33. Preschool language checklist.mp.
34. (preschool language adj3 checklist).mp.
35. Minnesota child development inventory.mp.
36. McCarthy Scales of Children* Abilities.mp.
37. Stanford-Binet.mp.
38. (AAPS-R or Templin-Darley).mp.
39. TALC-R.mp.
40. (Fluharty Preschool Speech and Language Screening Test).mp.
41. Early Screening Profiles.mp.
42. Lollipop test.mp.
43. Ten Question Screen.mp.
44. Wechsler Intelligence Test for Children.mp.
45. Wechsler Intelligence Test.mp.
46. Early Language Milestone Scale.mp.
47. Miller Assessment for Preschoolers.mp.
48. Northwestern Syntax Screening Test.mp.
49. Screening Kit of Language Development.mp.
50. skold.mp.
51. The Adelaide Psychomotor Screen.mp.
52. North Carolina Psychoeducational Screening test.mp.
53. (Wechsler Preschool and Primary Scale of Intelligence).mp.
54. Social Responsiveness Scale.mp.
55. Developmental Concerns Questionnaire.mp.
56. First Year Inventory.mp.
57. Language Evaluation Scale.mp.
58. Nipissing District Developmental Screen.mp.
59. Nipissing Developmental Screen.mp.
60. PPVT A.mp.
61. or/1-60
62. Social Communication Questionnaire.mp.
63. Screening Tool for Autism in Two-Year-Olds.mp.
64. Pervasive Developmental Disorders Screening Test.mp.
65. Checklist for Autism in Toddlers.mp.
66. Motor Quotient.mp.
67. Early Motor Pattern Profile.mp.
68. (Communication and Symbolic Behavior Scales).mp.
69. Capute Scales.mp.
70. Cognitive Adaptive Test Clinical Linguistic Auditory Milestone Scale.mp.
71. Parents' Evaluation of Developmental Status.mp.
72. Infant Development Inventory.mp.
73. Denver-II Developmental Screening Test.mp.
74. Child Development Review-Parent Questionnaire.mp.
75. Child Development Review.mp.
76. Child Development Inventory.mp.
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77. Brigance Screens.mp.
78. Bayley Infant Neurodevelopmental Screen*.mp.
79. Ages & Stages Questionnaires.mp.
80. Battelle Developmental Inventory Screening Tool,.mp.
81. Battelle Developmental Inventory.mp.
82. (Rourke adj2 (baby or record*)).mp.
83. or/62-82
84. 61 or 83
85. ((development* delay or child* development) and (Screening tool* or checklist*)).mp.
86. 84 or 85
87. (sensitivity or specificity or predictive values or likelihood ratios).mp.
88. 86 and 87
89. exp "Sensitivity and Specificity"/
90. 86 and 89
91. 88 or 90
92. screening test/
93. (development* delay or child* development or autism).mp.
94. 92 and 93
95. 91 or 94
96. limit 95 to (english or french)
97. limit 96 to (book or book series or conference abstract or conference paper or "conference
review" or editorial or letter or note)
98. 96 not 97
PsycINFO-OVID
Last Searched September 16th, 2015

1. (The Communication and Symbolic Behavior Scales Developmental Profile InfantToddler).tw.
2. CSBS-DP.mp.
3. Get Ready to Read.mp.
4. GRTR-R.mp.
5. (Individual Growth and Development Indicators).mp.
6. IGDI.mp.
7. IGDIs.mp.
8. Parents' Evaluation of Developmental Status.mp.
9. evaluation of developmental status.mp.
10. Ages & Stages Questionnaires.mp.
11. Ages & Stages Questionnaire.mp.
12. (ASQ adj10 ages).mp.
13. YACHT-18.mp.
14. (Young Autism and other developmental disorders CHeckup Tool).mp.
15. (Young Autism and other developmental disorders Checkup Tool).mp.
16. (Screening Tool for Autism in Toddlers and Young Children).mp.
17. (STAT and autism).mp.
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18. Early Screening of Autistic Traits Questionnaire.mp.
19. (ESAT and (Autism or autistic)).mp.
20. Checklist for Early Signs of Developmental Disorders.mp.
21. CESDD.mp.
22. Swedish MacArthur-Bates Communicative Development Inventory.mp.
23. Swedish Communication Screening.mp.
24. (Infant-Toddler Social and Emotional Assessment).mp.
25. (Bayley Scales of Infant and Toddler Development).mp.
26. Child Behavior Checklist.mp.
27. MacArthur Communication Developmental Inventory.mp.
28. Battelle Developmental Inventory.mp.
29. Modified Checklist for Autism in Toddlers.mp.
30. M-CHAT.mp.
31. Language Development Survey.mp.
32. Reynell Developmental Language Scales.mp.
33. Preschool language checklist.mp.
34. (preschool language adj3 checklist).mp.
35. Minnesota child development inventory.mp.
36. McCarthy Scales of Children* Abilities.mp.
37. Stanford-Binet.mp.
38. (AAPS-R or Templin-Darley).mp.
39. TALC-R.mp.
40. (Fluharty Preschool Speech and Language Screening Test).mp.
41. Early Screening Profiles.mp.
42. Lollipop test.mp.
43. Ten Question Screen.mp.
44. Wechsler Intelligence Test for Children.mp.
45. Wechsler Intelligence Test.mp.
46. Early Language Milestone Scale.mp.
47. Miller Assessment for Preschoolers.mp.
48. Northwestern Syntax Screening Test.mp.
49. Screening Kit of Language Development.mp.
50. skold.mp.
51. The Adelaide Psychomotor Screen.mp.
52. North Carolina Psychoeducational Screening test.mp.
53. (Wechsler Preschool and Primary Scale of Intelligence).mp.
54. Social Responsiveness Scale.mp.
55. Developmental Concerns Questionnaire.mp.
56. First Year Inventory.mp.
57. Language Evaluation Scale.mp.
58. Nipissing District Developmental Screen.mp.
59. Nipissing Developmental Screen.mp.
60. PPVT A.mp.
61. or/1-60
62. Social Communication Questionnaire.mp.
63. Screening Tool for Autism in Two-Year-Olds.mp.
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64. Pervasive Developmental Disorders Screening Test.mp.
65. Checklist for Autism in Toddlers.mp.
66. Motor Quotient.mp.
67. Early Motor Pattern Profile.mp.
68. (Communication and Symbolic Behavior Scales).mp.
69. Capute Scales.mp.
70. Cognitive Adaptive Test Clinical Linguistic Auditory Milestone Scale.mp.
71. Parents' Evaluation of Developmental Status.mp.
72. Infant Development Inventory.mp.
73. Denver-II Developmental Screening Test.mp.
74. Child Development Review-Parent Questionnaire.mp.
75. Child Development Review.mp.
76. Child Development Inventory.mp.
77. Brigance Screens.mp.
78. Bayley Infant Neurodevelopmental Screen*.mp.
79. Ages & Stages Questionnaires.mp.
80. Battelle Developmental Inventory Screening Tool,.mp.
81. Battelle Developmental Inventory.mp.
82. (Rourke adj2 (baby or record*)).mp.
83. or/62-82
84. 61 or 83
85. ((development* delay or child* development) and (Screening tool* or checklist*)).mp.
86. 84 or 85
87. (sensitivity or specificity or predictive values or likelihood ratios).mp.
88. 86 and 87
89. exp "Sensitivity and Specificity"/
90. 86 and 89
91. 88 or 90
92. screening test/
93. (development* delay or child* development or autism).mp.
94. 92 and 93
95. 91 or 94
96. exp Test Validity/ or exp "Item Analysis (Test)"/ or exp Test Reliability/ or exp
Psychometrics/
97. 86 and 96
98. 91 or 95 or 97
99. limit 98 to (english or french)
100. limit 99 to (chapter or "column/opinion" or "comment/reply" or dissertation or editorial or
letter or review-book)
101. 99 not 100
102. limit 101 to childhood
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Appendix 6: Contextual Questions Search Strategy
Medline-OVID
April 23 2014
1. exp Child Development Disorders, Pervasive/
2. Developmental Disabilities/
3. exp *Movement Disorders/
4. exp *Psychomotor Disorders/
5. exp Communication Disorders/
6. *Cognition Disorders/
7. or/1-6
8. ((motor or movement) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
9. ((speech or language) adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
10. ((cognitive or cognition) adj2 (development or disabilit* or delay or impairment? or deficit?
or disorder?)).tw.
11. (development* adj2 (development or disabilit* or delay or impairment? or deficit? or
disorder?)).tw.
12. or/8-11
13. 7 or 12
14. (screen or screening* or screened).tw.
15. well child.tw.
16. Mass Screening/
17. exp early diagnosis/
18. Public Health Surveillance/ or Population Surveillance/
19. surveillance.tw.
20. 14 or 15 or 16 or 17 or 18 or 19
21. 13 and 20
22. limit 21 to ("infant (1 to 23 months)" or "preschool child (2 to 5 years)")
23. exp child, preschool/ or infant/
24. 21 and 23
25. (pediatric* or paediatric* or child* or infant* or preschool or pre school).ti,ab,jn.
26. 21 and 25
27. 22 or 24 or 26
28. mutation*.ti.
29. exp *genetics/
30. *Infant, Premature/
31. exp *Chromosomes/
32. genetic screen*.ti,ab.
33. 28 or 29 or 30 or 31 or 32
34. 27 not 33
35. limit 34 to (english or french)
36. limit 35 to (comment or editorial or letter or news or newspaper article)
37. 35 not 36
38. limit 37 to yr="2009 - 2014"
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39. exp continental population groups/
40. exp Ethnic Groups/
41. indians, north american/ or inuits/
42. first nations.tw.
43. (aboriginal? and canada).tw.
44. native canadians.tw.
45. (immigran* or new canadians).tw.
46. ((African or Asian or Indo or Columbian or Spanish or Chinese) adj2 Canadian?).mp.
47. Rural Population/
48. (rural adj (population? or area? or region?)).tw.
49. Rural Health/ or Rural Health Services/
50. Healthcare Disparities/
51. Social Class/
52. poverty/
53. socioeconomic.tw.
54. Socioeconomic Factors/
55. (poor or disadvantaged or poverty or social status).tw.
56. exp homeless persons/ or vulnerable populations/
57. exp "Costs and Cost Analysis"/
58. (cost or costs).tw.
59. *"patient acceptance of health care"/ or *patient compliance/ or *patient participation/ or
patient satisfaction/ or patient preference/ or *treatment refusal/
60. ((parent? or guardian*) adj3 (acceptance or preference? or satisfaction or experience?)).tw.
61. (consumer? adj3 (acceptance or preference? or satisfaction or experience?)).tw.
62. (patient? adj3 (acceptance or perference? or satisfaction or experience?)).tw.
63. willingness to pay.tw.
64. ((conjoint or contingent) adj3 (valuation or analysis)).tw.
65. exp Canada/
66. (Canada or Canadian or Ontario or British Columbia or Alberta or Saskatchewan or
Manitoba or Quebec or Nova Scotia or Prince Edward Island or Newfoundland or New
Brunswick or Yukon or Northwest Territories or Nunavut).tw.
67. or/39-66
68. (Canada or Canadian or Ontario or British Columbia or Alberta or Saskatchewan or
Manitoba or Quebec or Nova Scotia or Prince Edward Island or Newfoundland or New
Brunswick or Yukon or Northwest Territories or Nunavut).ti.
69. 67 or 68
70. 38 and 69
71. screen time.tw.
72. 70 not 71
73. exp Infant, Newborn/
74. (prenatal or perinatal or newborn* or babies or premature).ti.
75. 73 or 74
76. 72 not 75
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