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Abstract
Introduction  Many young children with mental health or developmental concerns go unidentified and untreated, 
underscoring the need for effective screening. Primary care offers unique opportunities for screening, yet rates 
are low. Primary care providers often cite time constraints, insufficient training, and costs as barriers to screening. 
Tools designed for administration by primary care providers hold promise for facilitating personalized assessments 
and improving communication, collaboration, and follow-up between providers and families. To improve early 
identification and intervention, it is crucial to understand provider-administered screening tools that align with their 
practical constraints.

Aim  To identify and describe the characteristics, limitations, and improvement areas of brief, multidimensional 
screening for young children’s mental health and development, designed for administration by primary care 
providers.

Methods  We conducted a scoping review according to published guidelines. We searched seven electronic 
databases and used hand-searching strategies. We sought English-language publications on screening tools (English 
or French) assessing at least one mental health and one development domain in children up to 6 years, designed for 
administration by primary care providers in under 20 minutes. Two reviewers assessed the articles’ eligibility and then 
extracted, charted, and summarized relevant data.

Results  Three screening tools from six articles were included. The tools were primarily administered by physicians 
or nurses to children aged 2 weeks to 4 years and required minimal training to use. The tools varied in their domains 
(4–6), items (10–110), psychometric properties, and scoring methods, but all included indicators of delayed or at-risk 
children. Article limitations included study recency and lack of data related to implementation and patient outcomes.

Conclusions  This review described the development and evaluation of multidimensional screening tools for young 
children’s mental health and development designed for administration by primary care providers. It found that few 
tools have been published. This review identifies several knowledge gaps and emphasizes the need for research on 
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Introduction
Major gaps exist between the proportion of young chil-
dren experiencing mental health and/or developmental 
concerns, those who are correctly identified, and those 
who receive timely and appropriate care [1–4]. Mental 
health and development in infants and young children 
includes various aspects of physical and mental well-
being, such as linguistic, cognitive, and socio-emotional 
functioning, all of which depend on safe and supportive 
relationships, environments, and nutrition to foster their 
growth [5]. Considerable evidence demonstrates that 
early identification and intervention can significantly 
improve children’s long-term outcomes [6, 7], with vari-
ous assessment and treatment options available [8–11]. 
Clinical guidelines worldwide recognize the importance 
of screening and the unique opportunity primary care 
provides to initiate this process [12–20].

Primary care includes the provision of first-line, acces-
sible healthcare services for the majority of personal 
health needs, along with continuous, person-focused care 
over time, and coordinated entry into the health system 
for needs and problems requiring specialized care [21–
24]. Primary care is often the first point of contact for 
the healthcare of young children [25], particularly those 
with mental health and/or developmental concerns [4, 
26]. Primary care providers, including family physicians, 
pediatricians, and nurses, are well-positioned to culti-
vate trusting relationships with families, conduct ongo-
ing monitoring of children, guide caregivers on aspects 
of child health, and coordinate connections with relevant 
resources and services [4, 14, 25, 27, 28]. Primary care 
providers may be encouraged to screen young children 
for mental health and/or developmental concerns based 
on a recommended schedule, such as well-child visits [12, 
15, 19, 29], during any visit when symptoms, problems, 
or risk factors are identified, or when concerns from a 
parent, early childhood professional, or health care pro-
vider are raised [13, 30]. Key aspects of young children’s 
mental health and development—cognition, language, 
motor, social, and emotion regulation abilities—are often 
assessed together due to their complex interplay [5, 31–
33]. However, there is no standard definition of mental 
health and development for this age group, nor agree-
ment on which domains are essential to assess.

Screening is a systematic assessment approach that 
commonly involves the use of an evidence-based tool, 
such as an interview tool, behavioural assessment, 

questionnaire, or rating scale. Screening tools serve 
multiple purposes– they help identify a child’s signs 
and symptoms, assess their severity, and determine the 
need for further assessment or intervention by com-
paring results to established norms or threshold scores 
[34]. Screening practices can be categorized into two 
approaches: ‘universal’ screening, where as many chil-
dren as possible within a given population are assessed, 
and ‘targeted’ screening, which focuses on at-risk chil-
dren or high-risk groups [35]. On the spectrum of assess-
ment methods, screening occupies a middle ground. 
Screening is more focused and sensitive than milestone 
tracking, developmental monitoring, or surveillance, but 
less comprehensive and specific than diagnostic testing 
[4, 36]. The use of standardized and validated screening 
tools improves the identification of children [4, 37–40], 
compared to relying on parent concerns, observation, 
or clinical judgment alone [4, 40–43]. Screening young 
children before diagnostic testing serves two important 
purposes. It helps allocate diagnostic resources efficiently 
and identifies children who may need clinical support 
even if they do not meet formal diagnostic criteria [14].

While the benefits of screening are widely acknowl-
edged [15, 19, 44, 45], the use of standardized screen-
ing tools falls considerably below recommended levels, 
ranging from 23 to 48% [46–49]. Primary care provid-
ers report barriers such as a lack of time, validated tools, 
training, and remuneration to conduct screening [40, 
46–56]. Furthermore, when young children are identified, 
the rates of referral or follow-up care are also low [39, 
45, 57, 58], resulting in few children receiving the timely 
and appropriate care they need. Low referral and follow-
up rates may be related, in part, to inadequate resources, 
funding, referral or service options [59], but also to 
whether screening tools are incorporated into clinical 
visits and used to inform the next steps in care [44, 57].

Although no ‘gold standard’ screening tool has been 
established [38], previous literature has identified several 
tools for assessing the mental health or development of 
young children [4, 38, 57, 60–64]. Many widely adopted 
tools, including the Ages & Stages Questionnaire [65] and 
Parents’ Evaluation of Developmental Status– Revised 
[66], are designed for parents to complete independently 
without direct involvement from a primary care provider 
[4, 9, 43, 67]. While parent-completed tools can save pro-
viders time during visits with families [68, 69], they may 

the implementation, cost-effectiveness, and comparative performance of screening tools, as well as the development 
and evaluation of new screening tools that suit providers’ needs. Future studies should investigate how these 
screening tools can improve identification, clinical care, and health outcomes.

Keywords  Screening tool, Primary care, Health care providers, Review, Mental health, Child development, Child, 
Infant screening, Assessment, Pediatrics
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be insufficient when parents or providers require imme-
diate or additional information and follow-up.

Provider-administered screening tools offer an alter-
native to parent-completed assessments. With these 
tools, the primary care provider conducts the screening 
during the clinical visit, gathering information directly 
from the parent (or caregiver) and/or the child. Provider-
administered tools can enhance information gathering by 
providing opportunities for conversation, direct observa-
tion, interactions between the child, caregiver, and pro-
vider, and addressing concerns in real time. These tools 
may better align with caregiver assessment preferences 
and elicit caregiver disclosure or mitigate caregiver lan-
guage or literacy challenges as the provider can rephrase 
questions or provide helpful prompts or examples. In 
addition, provider-administered screening tools may 
clarify perceptions and understanding of mental health 
and developmental behaviors and concerns and help the 
provider consider important contextual information rel-
evant to the child’s assessment and care [56, 70, 71]. This 
approach also allows providers to introduce concepts 
related to child mental health and development, along 
with the purpose of screening, discuss findings with 
caregivers, provide caregiver support, develop follow-up 
plans, and assess the family’s readiness or preferences for 
services, all within a single visit [14, 72]. Consequently, 
care may be improved through increased collaboration, 
communication, and shared decision-making, leading to 
more effective, person-centred care [73, 74].

Improving the screening and referral rates of young 
children in primary care requires a thorough examina-
tion of available screening tools for primary care pro-
viders. These tools should align with providers’ time, 
training, and cost constraints [45, 75–79]. To address this 
need, we conducted a scoping review of published, brief, 
multidimensional screening tools for the mental health 
and development of young children, designed for admin-
istration by primary care providers. Our review aimed to 
identify existing tools, describe their characteristics and 
applications, highlight potential limitations, and suggest 
areas for improvement. A greater understanding of avail-
able screening tools and their characteristics can be used 
to strengthen screening practices in primary care and 
facilitate earlier identification and treatment of children 
with mental health and developmental concerns.

Methods
Study design
Our approach to this scoping review was informed by 
commonly used methodological and reporting guide-
lines, including Arksey and O’Malley’s framework for 
conducting scoping reviews [80, 81], JBI methodology for 
scoping reviews [82, 83] and Preferred Reporting Items 
for Systematic reviews and Meta-Analyses (PRISMA) 

extension for scoping reviews [84, 85]. The protocol was 
published with Open Science Framework (OSF) Regis-
tries [86].

Search strategy and information sources
This scoping review aimed to include published, peer-
reviewed articles on brief, multidimensional screening 
tools administered by primary care providers to identify 
both mental health and developmental concerns in young 
children. Importantly, tools used for developmental 
milestone tracking, monitoring, or surveillance, like the 
Rourke Baby Record [87, 88] and Looksee Checklist (for-
merly the Nipissing District Developmental Screening) 
[89], or comprehensive assessments, such as the Bayley 
Scales of Infant Development [90], were out of scope for 
this review.

Electronic search strategies were developed by a 
Research Librarian (KF) and peer-reviewed (MCD) using 
the PRESS guideline [91] (Additional file 1). We searched 
7 electronic databases: MEDLINE(R) ALL (OvidSP), 
Embase (OvidSP), Cochrane Controlled Register of Tri-
als (OvidSP), CINAHL (EBSCOhost), APA PsycINFO 
(OvidSP), ERIC (OvidSP) and PsycTESTS (APA Psyc-
NET). Starting from their inception, each database was 
searched for the concepts of “screening tool”, “child devel-
opment/mental health” and “primary care provider” 
using a combination of subject headings and keywords. 
We included only English-language articles. Non-peer-
reviewed research articles, such as commentaries, edi-
torials, and conference proceedings, were removed. To 
validate the initial search strategy, 100 abstracts were 
retrieved using Ovid MEDLINE and reviewed by the 
authorship team in August 2019. A Research Librarian 
used the articles identified as included (true positives) 
and excluded (true negatives) to refine and update the 
search strategy. We conducted our initial comprehensive 
electronic search using all selected databases at 3 time 
points: (1) September 17, 2019, (2) January 15, 2021, and 
(3) July 12, 2022. We conducted hand searching with the 
reference lists of relevant reviews and included articles. 
The results from the various searches were imported into 
Covidence software [92] for the screening and selection 
process. We used Zotero [93] as the reference manage-
ment software and Microsoft Office 365 Word for data 
charting and tracking the methods, procedures, and deci-
sions of this review.

Literature screening and selection
The screening and selection process was performed in 
two stages by a combination of two independent review-
ers (ADR, AR, or HV). The first stage involved review-
ing each article’s title and abstract for eligibility. If the 
eligibility of an abstract was unclear, article screening 
was conducted. The second stage involved reviewing 
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the article for inclusion or exclusion. Reasons for exclu-
sion were noted in Covidence and are presented in the 
PRISMA flow diagram (Fig.  1). Disagreements in inclu-
sion or exclusion decisions were resolved via discussion 
between two reviewers and other review team members. 
Deduplication was initially performed by a Research 
Librarian, who employed the search strategy and ran an 
automatic process in Covidence.

Eligibility criteria
Seven eligibility criteria were used to determine whether 
articles were included or excluded (Table 1). We included 
primary and secondary published, peer-reviewed arti-
cles that described and/or evaluated brief, multidimen-
sional mental health and developmental screening tools 
for young children up to 6 years of age, designed to be 
administered by primary care providers.

Contacting corresponding authors
We contacted the corresponding authors of included or 
potentially eligible articles to identify and resolve missing 
information. If no response was received after at least 2 
contact attempts, team consensus was used to make rele-
vant decisions about an article’s eligibility and/or the data 
to be charted. Out of the eight authors contacted, three 
responded.

Inter-reviewer reliability
We used the most common quantitative method of cal-
culating inter-reviewer reliability, Cohen’s kappa, to 
demonstrate the magnitude of agreement between two 
independent reviewers on a random subset of articles 
during the two-stage screening process [100, 101]. 
Reviewer 1 (ADR) remained constant throughout screen-
ing, whereas Reviewer 2 (AR) and Reviewer 3 (HV) each 

Fig. 1  PRISMA flow diagram of our literature search and selection process
Timepoint 1: September 17, 2019, Timepoint 2: January 15, 2021, Tmepoint 3: July 12, 2022
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screened a different subset of articles. Inter-reviewer reli-
ability was ‘strong’ for both titles and abstracts (Review-
ers 1 and 2: n = 100, κ = 0.89; Reviewers 1 and 3: n = 50, 
κ = 0.92) and full-text articles screened (Reviewers 1 and 
2: n = 50, κ = 0.91; Reviewers 1 and 3: n = 20, κ = 0.90).

Data extraction and charting
Reviewers extracted and charted data using comprehen-
sive data tables in Microsoft Office 365 Word. The tem-
plates for the tables were generated by the review team 
based on recommendations in the literature [83, 102]. 
We incorporated a training stage where the reviewers 
developed and tested their approach to data extraction 
and charting (for 3–5 articles). Then, reviewers divided 
and charted the remaining data independently. Charted 
data was initially reviewed by one reviewer (ADR) before 
being reviewed by the larger team.

Data items
Extracted data was charted according to 4 main catego-
ries: (1) Article characteristics: authors, year, country 
of study, study design and aim(s), full citation; (2) Par-
ticipant or population characteristics: sample size, age, 
sex, specific health/condition factors; (3) Screening tool 
characteristics: tool name, an overview of the tool and 
its development, administration details, number of items 
and domains assessed, administration time, score(s) and/
or outcome(s) generated, recommendations provided, 

cost and training requirements, language or cultural 
adaptations and availability of the tool; and (4) Psycho-
metric properties of the screening tool: comparator 
instrument(s), measures and outcomes of the screening 
tool’s validity, reliability, sensitivity and specificity, other 
outcomes relevant to the testing or implementation of 
the tool.

Critical appraisal of information sources
Following JBI and method guidelines, an assessment of 
the methodological quality of included articles was not 
performed for this scoping review [103].

Data synthesis
Descriptive summaries were generated by the review 
team based on the extracted data. Text and summary 
tables were developed to identify and describe each 
screening tool, compare key characteristics between 
tools, and highlight similarities, differences, potential 
limitations, and areas for improvement among included 
screening tools.

Results
Literature search and selection of tools
The PRISMA flow diagram illustrates our search and 
selection process [84] (Fig. 1). We identified 4223 records 
from a combination of electronic database and hand-
searching strategies. After duplicates were removed, 2945 

Table 1  Inclusion and exclusion criteria used to determine the eligibility of articles
Criteria Inclusion Exclusion
1. Article type • Peer-reviewed publication

• Primary or secondary research article
• Unpublished and/or non-peer-reviewed article (e.g., grey 
literature)
• Not based on a primary or secondary research study (e.g., 
review)

2. Language • Article was in English
• Screening tool was available in English or French

• Article was not in English
• Screening tool was not available in English or French

3. Screening tool • Screening tool • Surveillance, monitoring, or diagnostic assessment tool
4. Age of 
population

• Assessed children up to 6 years of age • Assessed children older than 6 years of age

5. Domains 
assessed

• Assessed at least one domain of mental health and one domain of 
development at all ages
• Mental health domains could include social, emotional, interper-
sonal, and self-regulation abilities [11, 94]
• Developmental domains could include cognition, language, 
literacy, motor skills, and sensory abilities [95–97]

• Assessed either mental health or development (not both)
• Assessed only one domain of functioning (e.g., language)
• Assessed a specific health condition (e.g., autism)
• Assessed academic aptitude or school readiness

6. Administration 
time

• Administration time was ‘brief’ and within the limits of a typical 
clinical visit (≤ 20 minutes) [75, 98,99]

• Administration time was lengthy and extended beyond 
the time of a typical clinical visit (> 20 minutes)
• Administration of the screening tool could not be isolated 
from a larger battery of tests or comprehensive assessment

7. Administrator • Screening tool was designed to be administered or completed 
by a primary care provider, although other healthcare providers or 
practitioners may also administer the tool
• Primary care providers could include a family physician, pediatri-
cian, nurse practitioner [25, 54]
• Researchers or other healthcare practitioners may administer the 
tool during its development or evaluation

• Screening tool was designed to be administered or com-
pleted by a professional not considered to be a primary 
care provider
• Screening tool solely based on parent or caregiver-report
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records underwent title and abstract screening. Follow-
ing the initial exclusion process, 513 articles were sought 
for retrieval and 502 articles were obtained and assessed 
for eligibility. After screening, only six articles describing 
three screening tools were included in the review.

Description of included articles and screening tools
Table 2 provides a brief overview of the main character-
istics of three screening tools, as reported in six included 
articles spanning the years 1966 to 2010. The screening 
tools, along with the number of associated articles and 
their respective countries of origin, are as follows: (1) 
Brigance Infant and Toddler Screens: Two articles from 
the United States [72, 104]; (2) Developmental Screening 
Inventory: One article from the United States [105] and 
two articles from Nigeria [106, 107]; and (3) Woodside 
System Screening Technique: One article from Australia 
[108]. Further details about the screening tools and arti-
cles are included in Additional file 2.

Development and validation of screening tools
The Brigance Infant and Toddler Screens were devel-
oped in response to consumer requests that the origi-
nal Brigance Screens [109–111] extend their assessment 
to younger children. A screen for infants, 2 weeks to 
11 months of age, and a screen for toddlers, 12 to 24 
months of age, were developed and initially validated in 
the United States in both English and Spanish [104]. A 
multidisciplinary panel selected specific items from the 
larger Brigance Inventory of Early Development [112], 
pilot-tested these screens on volunteers, and further 
refined them before publication [104]. Although previ-
ous Brigance Screens were designed to be administered 
by parents or teachers [109, 110, 113], the Brigance Infant 
and Toddlers Screens were designed to be administered 
by healthcare providers, such as pediatricians and psy-
chologists. A version of the screens was also developed 
for independent parent reports.

The Developmental Screening Inventory (DSI) was 
originally developed in English for children aged 4 weeks 
to 18 months [105]. It was first validated in the United 
States for children between 16 and 65 weeks [105], fol-
lowed by Britain and other locations [114] (article irre-
trievable). Decades later, the DSI was validated in Nigeria 
for children between 8 weeks to 30 months of age [106]. 
The DSI was developed by selecting items from each 
domain of the Gesell Developmental Schedules [115], 
and evolved from a similar tool, the 40-week question-
naire, also created by the original authors of the DSI 
[116]. The DSI was designed for administration by a 
healthcare provider, who would select age-appropriate 
questions from all available items. This design allowed 
the tool to be used for screening children at multiple age 
intervals [105].

The Woodside System Screening Technique (WSST) 
was developed in English for children between birth and 
5 years of age in Scotland [117] (article irretrievable). The 
WSST was designed for administration by child health 
nurses in the preventive care of children up to 5 years 
old, ensuring easy integration into their clinical routines 
[108]. The tool was later modified, namely the gross 
motor domain, and validated with children between 6 
weeks to 4 years of age in Australia [108].

Although each screening tool was presented in at least 
one of the included articles, none of the tools or their 
technical manuals have been located for formal access or 
purchase online.

Number of items
The total number of items reported for the three screen-
ing tools ranged from 10 to 110; however, each tool 
provided some form of age-specific items—particular 
items relevant to the child’s developmental stage or age 
range so that not all possible items are administered. A 
2002 article on the Brigance Infant and Toddler Screens 
reported that each screen included 81 to 85 items [104] 
whereas a 2010 article reported 90 to 110 items for each 
year of age [72]. The DSI provided between 10 and 14 
items per age group [105], with age groups defined at 
4-week intervals. The WSST had a total of 70 items and 
outlined a stepwise approach for administering them. 
Age-appropriate reference points were assigned to the 
items, guiding administrators on where to start and facil-
itating efficient assessment of whether a child’s develop-
ment status was above, below, or matched to their age. A 
child’s developmental level was determined based on suc-
cessfully completing a minimum of 2 consecutive items 
in each domain of the tool [108].

Domains assessed
The screening tools assessed between 4 and 6 domains. 
Table  3 shows that while there was some variability in 
the mental health and developmental domains assessed 
by these tools, all of them had four domains in common: 
social skills, fine motor, gross motor, and language.

Participant characteristics
Participant samples included both healthy and at-risk 
children, with nearly equal proportions of males and 
females. Samples of healthy children were described in 
one article on the Brigance Infant and Toddler Screens 
(total N = 408; females n = 196, 48%) [104] and two articles 
on the DSI using the same sample (total N = 128; females 
n = 61, 47.7%) [106, 107]. Another article on the Brigance 
Infant and Toddlers Screens included a sample of healthy 
children with psychosocial or developmental risk factors 
(total N = 382; females n = 183, 48%) [72], and one article 
on the DSI reported on a similar sample (total N = 58; sex 
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not reported) [105]. The WSST article included a small 
sample of children aged 22 and 52 months from a spastic 
centre (total N = 17; females n = 8, 47.1%) and a consider-
ably larger comparison group of children aged 6 weeks to 
4 years from varied socioeconomic backgrounds (total 
N = 444; females n = 220, 49.5%) [108]. Participant charac-
teristics are further detailed in Additional file 2.

Administration details
All screening tools were administered using paper-based 
forms. Although the tools were designed for adminis-
tration by primary care providers, these providers were 
not designated as exclusive administrators. For instance, 
the Brigance Infant and Toddler Screens, designed for 
professionals [104], were administered by primary care 
providers, such as pediatricians, pediatric nurses, and 
nurse practitioners, as well as early childhood teachers 
and psychologists [72, 104]. Similarly, the DSI, designed 
for healthcare professionals [106, 107], was administered 
by researchers [106, 107], medical staff and students 
[105]. Lastly, the WSST was administered by child health 
nurses [108]. Further administration details are described 
in Additional file 2.

The screening tools were predominantly administered 
in primary care settings, including clinics, hospitals, 
and home visits, with some administrations occurring 
in alternative settings, such as daycare centres (Brigance 
Infant and Toddler Screens [72, 104]; DSI [106, 107]) and 
schools (DSI [106, 107]).

Screening tools required 10 to 20  minutes for admin-
istration, close to the approximate time of a typical clini-
cal visit [75, 98, 99]. The Brigance Infant and Toddler 
Screens reported a completion time of 10–15  minutes 
[104]. Administration of the DSI was estimated to take 
20 minutes or less [106], considering the number of test 
items and its comparison to the Bayley Scales of Infant 
Development [118]. The WSST was described as less 
time-consuming than the Denver Developmental Screen-
ing Test [108], which typically requires 15–20 minutes for 
administration [119]. The articles did not provide infor-
mation on whether screening tools were designed to be 
incorporated as part of routine and/or problem (specific) 
visits, nor the time required to score or interpret the 
screening tools.

Scoring, outcomes, and interpretation
Articles provided information on each screening tool’s 
scoring procedures and outcomes, including how results 
could be used to identify children with delayed behav-
iors or who are at risk of a major concern or disorder (see 
Additional file 2 for more details). For the Brigance Infant 
and Toddler Screens, total, cut-off, and standardized 
scores could be generated for all items and items within 
each domain. Standardized scores that fell below the 16th 
percentile cut-off (or one standard deviation below the 
mean) indicated a possible delay and need for diagnos-
tic assessment. An “At-Risk Guideline” accompanied this 
tool to aid clinicians in diagnostic assessment decisions 
[72, 104].

The DSI required calculating a child’s maturity age 
and developmental quotient (DQ) for each of the five 
domains. The maturity age was the maximal age at which 
the child could carry out a developmental task. The DQ 
was the ratio of maturity age to chronological age mul-
tiplied by 100. A DQ score less than 75 was considered 
‘questionable’ or ‘abnormal’; a score above 75 was con-
sidered ‘adaptive’ [105–107]. No specific guidance was 
provided on how the DQs or other scores could guide 
clinical care.

The WSST charted the developmental status of each 
child according to their age and the developmental level 
of the activities they successfully completed. The tool fea-
tured two developmental step patterns (trajectories) for 
each domain: (1) an expected (age-appropriate), and (2) 
a threshold (potentially delayed) pattern of development. 
Children were considered ‘normal’ if a score reached or 
exceeded the expected development pattern, ‘doubtful’ 
if a score fell between expected and threshold develop-
ment, and ‘abnormal’ if a score fell below the threshold 
development pattern. Referral for a diagnostic assess-
ment was recommended if: (a) 1 or more abnormal 
scores were recorded, (b) 2 or more doubtful scores were 
recorded, or (c) a child scored normal initially but doubt-
ful or abnormal at a later assessment [108].

Cost, training, and availability of screening tools
The articles did not provide information on the cost of 
the screening tools; however, they did include details 
on the training or competency required for each tool’s 
administration. It was reported in articles on the Brig-
ance Infant and Toddler Screens [104] and DSI [105] 
that administrators could use the instruction manual to 

Table 3  Domains of mental health and development assessed by each screening tool
Screening Tool Mental Health Domains Developmental Domains

Social Emotion Other Language Gross Motor Fine Motor Other
Brigance Infant and Toddler Screens ✓ ✓ Self-help ✓ ✓ ✓
Developmental Screening Inventory ✓ Adaptive ✓ ✓ ✓
Woodside System Screening Technique ✓ ✓ ✓ ✓ Hearing; Vision
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become familiar with the tool. While professionals could 
administer the DSI without specific training in develop-
mental diagnoses, administrators often received a brief 
introduction to the tool and common developmental 
issues [105–107]. Training for the WSST was considered 
complete when a trainee achieved an inter-rater agree-
ment score of 95% with a trainer across 10 consecutive 
administrations [108].

A copy of each screening tool was included in at least 
one published article (Brigance Infant and Toddler 
Screens [104]; DSI [105, 106]; WSST [108]). Each tool 
was available in English; however, in two articles on the 
Brigance Infant and Toddler Screens, a Spanish version 
of the tool was also used [72, 104].

Psychometric properties
Four articles described the psychometric properties of 
the three screening tools, including their validity, reliabil-
ity, sensitivity, and/or specificity. For additional details, 
see Additional file 3.

Validity
All screening tools included a measure of concurrent 
validity through comparison with at least one existing, 
well-validated, comprehensive assessment tool. Greater 
correlation coefficients indicate greater agreement 
between the screening tool and its comparator measure; 
thus, the concurrent validity is inherently influenced by 
which comparator measure is used. The most common 
comparator was the Bayley Scales of Infant Development 
[118]. In addition to the Bayley Scales of Infant Devel-
opment, the Brigance Infant and Toddlers Screens were 
validated against the Infant Behaviour Record, Receptive-
Expressive Emergent Language Test, Preschool Language 
Scale, Alberta Infant Motor Scale, Rosetti Infant Tod-
dler Language Scale, and Vineland Adaptive Behavior 
Scale [104]. Correlations between the Brigance Screens 
and related comparators ranged from 0.24 to 0.89 on 
the infant screen and 0.16 to 0.70 on the toddler screen. 
Regarding the infant screen, weak correlations (0.24 to 
0.41) were reported for comparator measures of daily liv-
ing, gross motor, and social-emotional skills. Moderate 
correlations (0.50 to 0.67) were reported for expressive 
language and cognition. Finally, strong correlations (0.78 
to 0.89) were reported for fine motor, global motor devel-
opment, and receptive language. Regarding the toddler 
screen, weak correlations (0.16 to 0.40) were reported 
for comparator measures of daily living skills, social-
emotional skills, gross motor, and cognition. Moderate 
correlations (0.50 to 0.63) were reported for expressive 
language and global motor development. Finally, strong 
correlations (0.70) were reported for receptive language 
and fine motor. These results suggest that compara-
tor measures of receptive language and fine motor had 

the highest agreement with both the infant and toddler 
screens. Similarly, both infant and toddler screens had 
the lowest agreement with comparator measures of daily 
living, social-emotional, and gross motor skills. Overall, 
compared with the toddler screen, the infant screen had 
greater agreement with the comparator measures [104].

The DSI, administered by both student and expert 
staff examiners, was validated against the Gessell Devel-
opmental Examination [105], administered solely by 
expert staff. Approximately 70% agreement was achieved 
between both tools; however, in 37 out of 58 cases, 
when students’ administration of the DSI was consid-
ered ‘adequate’ (observation and scoring were systematic 
and complete), there was 85% agreement. When stu-
dents administered the DSI, significant correlations were 
reported between domains of the Gessell Developmen-
tal Examination and three DQs from the DSI: adaptive 
(r = 0.72), gross motor (r = 0.81), and fine motor (r = 0.63) 
(p < 0.01). When the DSI was retroactively completed by 
staff 2 years following the Gesell Developmental Exami-
nation, significant correlations were reported between 
domains of the Gessell Developmental Examination and 
five DQs from the DSI: adaptive (r = 0.97), gross motor 
(r = 0.98), fine motor (r = 0.94), language (r = 0.97), and 
personal-social (r = 0.97) (p < 0.001). The DSI was also 
validated against the Bayley Scales of Infant Develop-
ment [106], showing significant correlations between the 
Bayley’s Psychomotor Developmental Index and the DSI’s 
gross motor, fine motor, language, and personal-social 
DQs (ranging from r = -0.24 to 0.39). However, there 
were no significant correlations between the Bayley’s 
Mental Developmental Index and any DQ from the DSI.

The WSST was validated against a diagnostic assess-
ment instrument, the Griffiths Mental Developmental 
Scales [120, 121]. The Griffiths’ Scales were administered 
to a subset of 124 children by two psychologists, one 
pediatrician, and the primary author, within 2 weeks of 
the nurses’ administration of the WSST. Significant con-
current validity was reported between the total scores 
of each tool (r = 0.73, p < 0.05) and between each WSST 
domain and the corresponding Griffiths’ scale: social 
(r = 0.46), vision and fine motor (r = 0.65), hearing and 
speech (r = 0.69), and gross motor (r = 0.76) (p < 0.001).

Construct validity, which assesses whether a screening 
tool accurately measures its intended concepts, was only 
reported in one article for the Brigance Infant and Tod-
dler Screens [104]. A factor analysis revealed a two-factor 
solution for verbal and non-verbal constructs, accounting 
for 63% of the variance across items.

Reliability
Interrater reliability measures the agreement between 
different administrators using the same tool. Interra-
ter reliability of 80% or a Cohen’s kappa value > 0.80 is 
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typically recommended for high agreement [122]. Test-
retest reliability measures the agreement between admin-
istrations of the same tool at different time points. Ideal 
test-retest scores are > 0.4 for intraclass correlation coef-
ficients, > 0.3 for Pearson correlation coefficients, and 
> 0.4 for Cohen’s kappa [123]. Interrater and test-retest 
reliability were provided for two screening tools. The 
Brigance Infant and Toddler Screens were readminis-
tered by the same examiner and a different examiner 
within 1 week of the original administration. Test-retest 
and interrater reliability coefficients ranged from 0.98 to 
0.99 for both screens, suggesting high test-rest reliability 
and interrater agreement.

The WSST showed 95% interrater reliability between 
two administrators on a subset of 50 children [108] and 
95.5% test-retest reliability by the same administrator one 
week later on a subset of 30 children [108], suggesting 
high interrater agreement and test-retest reliability. Inter-
rater and test-retest reliability were not reported for the 
DSI.

Internal consistency, or the degree to which different 
items within the same screening tool are related, was 
reported for two tools. Coefficients of ≥ 0.7 are consid-
ered reliable, while coefficients between 0.6 and 0.7 are 
marginally reliable [123]. The Brigance Infant and Tod-
dler Screens showed Guttman’s lambda ranging from 
0.94 to 0.97, suggesting high internal consistency, across 
the infant and toddler screens [104]. The DSI reported 
a Cronbach’s alpha of 0.64, suggesting marginal inter-
nal consistency, and provided correlations between raw 
and DQ scores for all DSI domains [106]. Articles on the 
WSST did not report internal consistency.

Sensitivity and specificity
The sensitivity and specificity of each screening tool are 
presented in Table 2. Sensitivity indicates the accuracy of 
a tool in identifying ‘at risk’ children who meet diagnostic 
criteria (“true positive”). Low sensitivity can lead to the 
under-identification of children at risk. Specificity indi-
cates the accuracy of a tool in identifying children ‘not 
at risk’ who do not meet diagnostic criteria (“true nega-
tive”). Low specificity can lead to the overidentification of 
children not at risk. It is typically recommended to main-
tain sensitivity and specificity thresholds above 70% [9, 
124].

For Brigance Infant and Toddler Screens, cut-off scores 
for developmental delays and diagnoses were generated 
using receiver operating characteristic analyses and then 
used to calculate the sensitivity and specificity of the tool. 
Sensitivity was 77% for the infant screen and 76% for the 
toddler screen [104]. Specificity was 86% for the infant 
screen and 85% for the toddler screen.

The WSST was compared to the Griffiths Men-
tal Developmental Scales [120] and demonstrated a 

sensitivity of 81% and a specificity of 94%. The WSST 
generated both over-referrals and under-referrals 4% of 
the time (5/124 children) [108].

Articles on the DSI did not report measures of sensi-
tivity or specificity but did report rates of false negatives 
(under screened) and false positives (over screened), 
ranging from 0 to 5% and 6 to 25%, respectively [105].

Other measures
The usability of the DSI screening tool was reported 
in one article, which found that approximately 64% of 
medical students, without prior training on the tool, 
were able to use it adequately [105]. None of the articles 
on the Brigance Infant and Toddler Screens or WSST 
described usability. No outcomes were reported regard-
ing either the implementation aspects of these screening 
tools (such as their feasibility, acceptability, uptake, and 
cost-effectiveness) or their clinical utility (including their 
impact on care delivery and child health outcomes).

Discussion
Principal findings
This scoping review aimed to identify and describe pub-
lished, brief, multidimensional screening tools admin-
istered by primary care providers for assessing young 
children’s mental health and development. Six articles 
that described three screening tools were included. The 
screening tools commonly assessed 4 to 6 domains of 
child mental health and development in children aged 
2 weeks to 4 years. Primary care physicians and nurses 
were the main administrators of these tools, with assess-
ments taking between 10 and 20  minutes to complete. 
Studies of the Brigance Infant and Toddler Screens and 
the DSI revealed additional flexibility in the administra-
tion of their tool, demonstrating successful administra-
tion by diverse professionals across diverse settings, even 
within a single study.

Psychometric properties varied across screening 
tools. The Brigance Infant and Toddler Screens and the 
WSST reported high interrater agreement and test-retest 
reliability. The Brigance Infant and Toddler Screens 
also reported high internal consistency, while the DSI 
reported marginal internal consistency. Finally, both 
the Brigance Infant and Toddler Screens and the WSST 
reported acceptable sensitivity and specificity thresh-
olds. The Brigance Infant and Toddler Screens had var-
ied concurrent validity outcomes that depended on the 
comparator instrument used; however, the strongest con-
current validity was reported for receptive language and 
fine motor domains, while the lowest concurrent valid-
ity was reported for daily living, social-emotional, and 
gross motor. The DSI also reported varied concurrent 
validity outcomes across domains when compared to the 
Bayley Scales of Infant Development; greater concurrent 
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validity was reported when the DSI was compared to the 
Gessell Developmental Examination. Finally, the WSST 
reported strong concurrent validity when compared to 
the Griffiths Mental Developmental Scales.

The evaluation of these screening tools reveals several 
key considerations. First, while all tools were validated 
against at least one ‘gold standard’ measure, their psy-
chometric properties are inherently linked to the chosen 
comparator instruments. Second, the validity of each tool 
must be interpreted within the context of its validation 
population. Notably, none of the studies directly com-
pared outcomes between typically developing and at-risk 
children, making it difficult to determine whether these 
tools are better suited for universal population screen-
ing or targeted assessment of high-risk groups. All three 
tools used standardized scoring systems—including cut-
off points and risk indicators—to identify children need-
ing further evaluation. Yet only the Brigance Infant and 
Toddler Screens took the additional step of providing 
concrete guidance for using these scores to inform diag-
nostic and referral decisions [104]. Training for admin-
istrators was minimal. While a copy of each tool was 
embedded in at least one article, no articles reported the 
costs of obtaining or incorporating the tools into clinical 
practice.

The Brigance Infant and Toddler Screens were trans-
lated into Spanish [72], and the DSI was used outside 
of a high-income country (Nigeria) [106, 107]. One DSI 
article assessed the usability of the tool among a group 
of untrained medical students [105]. The articles lacked 
critical information about real-world implementation, 
including the tools’ acceptability and feasibility in clinical 
settings. No data were reported on provider or caregiver 
experiences, nor practical aspects of implementation in 
primary care or other clinical environments.

Limitations of included screening tools
This review highlights several gaps and limitations in the 
literature on brief, multidimensional screening tools for 
the mental health and development of young children, 
designed to be administered by primary care provid-
ers. The first limitation is their temporal distribution or 
recency. Articles were published between 1966 and 2010, 
with a lack of recent studies. Additionally, none of the 
screening tools appear to be currently available for for-
mal access or purchase online. This raises further ques-
tions about the acceptance and applicability of these 
tools in current research and practice, their adaptation 
to modern advancements in the field (e.g., clinical con-
texts, guidelines, provider roles), and the reasons for the 
lack of updated reports, which could indicate important 
strengths or weaknesses about these tools.

The second limitation concerns the lack of informa-
tion on implementing the screening tools, including their 

feasibility, acceptability, and cost-effectiveness. Key prac-
tical aspects were not reported, such as scoring time and 
interpretation, associated costs (e.g., purchasing, billing, 
remuneration), accessibility (e.g., public domain avail-
ability, usage consent), and implementation requirements 
(e.g., degree of clinical integration, incorporation into 
a single clinical visit). These factors are crucial, as time 
and costs are among the most cited barriers to using 
standardized screening tools [47, 125]. This information 
is critical for helping providers assess the feasibility and 
resource implications of adopting a particular screening 
tool.

Third, the articles provided limited information on 
how screening results or cut-off scores were applied 
in clinical care. While the Brigance Infant and Toddler 
Screens [104] and WSST [108] provided guidelines or 
recommendations for using outcomes to make diagnos-
tic assessment decisions, no articles reported on pro-
viders’ adherence to these guidelines or their clinical 
decisions. The impact of these decisions on children’s 
future care and health outcomes was also not described. 
Understanding the tools’ role in both identification and 
intervention is crucial for assessing their true utility. This 
evidence gap significantly hampers primary care provid-
ers’ ability to make informed implementation decisions, 
potentially resulting in inefficient resource use, missed 
early intervention opportunities, or unnecessary assess-
ments that may not benefit young children’s mental 
health or development.

Future research
This scoping review identifies several key areas for 
improvement in provider-administered screening tools 
for young children’s mental health and development. 
First, there is a need for future studies to comprehen-
sively evaluate the time required for using screening 
tools, encompassing administration, scoring, interpre-
tation, and their integration into clinical care. Detailed 
information on these aspects will provide a clearer 
understanding of the practical implications of employing 
screening tools in diverse clinical contexts. Such insights 
are crucial for primary care providers to efficiently incor-
porate these tools into their practice and align them with 
existing clinical workflows.

Second, implementing these screening tools in real-
world settings remains largely unexplored. Future 
research should focus on how the tools are integrated 
into current practices, including whether they are used 
how they were designed, highlighting the differences, 
advantages, and disadvantages across different adminis-
trators, settings, and patients. In addition, future research 
should assess how provider-administered screening tools 
may be used in tandem with tools completed by other 
raters, such as a parent, to capture multiple perspectives 
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and limit biases. Investigating the practical challenges 
and benefits associated with the application of screen-
ing tools will offer valuable insights that can inform best 
practices and improve the overall efficacy of these tools 
in everyday healthcare settings.

Third, there is a critical need for economic evalua-
tions or cost-effectiveness analyses of screening tools 
in clinical practice. Future studies should document the 
costs of using these tools, including staff, resources, and 
materials, and undertake cost-effectiveness analyses. 
Understanding how the costs align with broader health 
services and the subsequent outcomes for children will 
provide a holistic perspective on the economic implica-
tions of these screening strategies [126]. This information 
is essential for policymakers and healthcare providers to 
make informed decisions about allocating resources for 
screening young children.

A final area of important research should involve 
comparative studies between different screening tools, 
particularly parent-completed versus provider-adminis-
tered tools. Such studies should evaluate administration 
methods, child and provider characteristics, and spe-
cific contexts where each approach, or a combination of 
both, may be most effective. By examining the relative 
strengths and weaknesses of different tools, comparative 
studies will guide providers and researchers in selecting 
the most appropriate tools based on specific contexts and 
populations.

Implications of findings for new screening tools
Our scoping review reveals a critical need for practical, 
contemporary, multidimensional screening tools admin-
istered by primary care providers that effectively assess 
mental health and development in young children while 
guiding the next steps in clinical care. The following sec-
tions outline key considerations for developing, imple-
menting, and evaluating such tools, organized around 
core quality metrics, implementation factors, and practi-
cal utility [61, 127–129].

Psychometric requirements
Future screening tools must meet rigorous psychometric 
standards through several key criteria [130]. These tools 
should maintain strong reliability, such as Cronbach’s 
alpha coefficients of 0.80 or higher across administrators 
and time points [131]. Validation studies must employ 
robust methodology across diverse populations to ensure 
broad generalizability [132, 133]. These instruments 
should exhibit strong predictive and concurrent validity 
when compared to established gold standard assessments 
[134, 135]. Furthermore, to ensure accurate identifica-
tion of cases while minimizing false positives, these 
tools should maintain balanced sensitivity and specificity 
thresholds exceeding 0.70 [9, 124].

Implementation and clinical integration
Successful integration into clinical practice demands 
careful consideration of implementation factors [38, 69, 
129]. New screening tools must be efficient in administra-
tion time, resource utilization, and cost [136]. Addition-
ally, these tools should integrate seamlessly into existing 
clinical workflows while aligning with current billing and 
reimbursement systems. Furthermore, developers must 
ensure sustainable implementation by providing ongoing 
support, maintenance, and evaluation protocols suitable 
for primary care settings.

Clinical utility and decision support
Screening tools must demonstrate clear value in sup-
porting healthcare decisions. Effective tools should yield 
actionable results that directly guide referrals when 
required and inform subsequent assessment and inter-
vention planning. These tools must offer advantages and 
protocols distinct from existing developmental monitor-
ing or diagnostic approaches, providing unique clinical 
insights. Furthermore, they should align with established 
practice guidelines and available services to ensure mean-
ingful integration into care pathways.

Accessibility and cultural adaptations
Screening tools must be accessible and user-friendly to 
facilitate widespread adoption. Content should be clear 
and comprehensible for both providers and patients, 
ensuring accurate assessment. Tools must demonstrate 
cultural sensitivity through appropriate language options 
and attention to cultural nuances across diverse popu-
lations. Additionally, they should offer flexible admin-
istration formats accomodating provider, parent, and 
professional completion (including allied health profes-
sionals and early childhood educators) to enhance utility 
across clinical and community settings [137].

Provider-centered design
Screening tools must align with clinical realities and 
provider workflows. Current 20-minute administration 
times often exceed the practical constraints of busy clini-
cal settings, and briefer tools are required. Tools should 
also minimize training demands by leveraging existing 
provider competencies while offering clear protocols for 
introduction, administration, scoring, and follow-up that 
accommodate competing clinical demands [129].

Strengths and limitations of this review
Strengths
A strength of this review includes using a comprehensive 
database search strategy developed by a Research Librar-
ian and snowball searching to ensure relevant articles 
were captured. Two independent reviewers reviewed 
articles to reduce selection bias. We emailed the 
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corresponding authors of articles when additional infor-
mation or clarification was required. Although tools had 
to be available in English and/or French to be included 
in this review, we identified which were adapted for use 
in other cultures, languages, or countries and may have 
been used outside primary care settings.

Limitations
This scoping review focused on published, brief, multi-
dimensional screening tools for young children’s mental 
health and development designed for primary care set-
tings, representing a subset of available instruments. 
We excluded tools designed for other professionals (e.g., 
emergency department staff, educators) even if poten-
tially suitable for primary care use. Clinical implementa-
tion may differ from research settings, as providers might 
adapt administration protocols. The varying depth and 
quality of tool descriptions in the literature may have 
affected our interpretation. Additionally, methodologi-
cal quality assessment was beyond our scope, and not all 
article data could be synthesized. Single screening tools 
may not capture all domains of mental health and devel-
opment. Tools focusing exclusively on specific aspects 
(e.g., autism, language skills) or addressing only mental 
health or development separately were excluded [19]. 
Despite our comprehensive search strategy, we may have 
missed eligible tools, particularly those not published 
in peer-reviewed articles or those available only in lan-
guages other than English or French.

Conclusions
This scoping review identified three brief, multidimen-
sional screening tools for assessing mental health and 
development in children up to 6 years of age, described 
in six published articles. While these provider-adminis-
tered tools shared core elements, their specific protocols, 
items, domains, and psychometric properties differed. 
Current research gaps include limited recent data and 
use and insufficient understanding of practical imple-
mentation, cost-effectiveness, and adaptability across 
different settings. Future studies should investigate how 
effectively these screening tools can be administered 
and integrated into clinical practice, compare their util-
ity against parent-completed assessments, and assess 
their economic impact on healthcare systems. The field 
urgently needs new screening tools that maintain strong 
psychometric properties while addressing current limita-
tions. Such tools should seamlessly integrate into clini-
cal workflows, offer streamlined administration, and 
provide clear guidance for clinical decisions, all while 
ensuring cultural appropriateness and broad accessibility. 
Both newly developed tools and studies are essential for 
improving early identification and intervention for young 
children’s mental health and developmental concerns.
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