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 █ Abstract
Objective: Primary care practitioners determine access to care for many preschool children with mental health (MH) 
problems. This study examined rates of mental health (MH) problem identification in preschoolers within primary healthcare 
settings, related service use, and MH status at follow-up. The findings may inform evidence-based policy and practice 
development for preschool MH. Method: For this systematic review, MEDLINE®, EMBASE®, PsycInfo®, and ERIC ® were 
searched from inception to March 7, 2018 for reports in which a screening measure was used to identify MH problems in 
children aged 24-72 months, seen in primary and community health care settings. Meta-analyses, using random effects 
models to provide pooled estimates, were used when three or more studies examined identification rates. Findings on 
service use and persistence of disorders are summarized. Results: Thirty-five publications representing 21 studies met 
the inclusion criteria. MH problems were identified in 17.6% of preschoolers (95% Confidence Interval (CI): 11.1-24.1), Q = 
4.9, p > 0.1 by primary/community healthcare practitioners. Psychiatric diagnoses were identified in 18.4% of preschoolers 
(95% CI: 12.3 – 24.4), Q= 1.6, p > 0.1. Based on three studies, parents of 67-72% of identified children received advice and 
26-42% received specialist referrals. In the subset of studies examining persistence of MH disorders, 25-67% of identified 
children had MH disorders after one to three years. Conclusion: While the identification rate by primary/community 
practitioners is similar to the diagnostic rate, these may not consistently be the same children. Substantial variability in 
management and outcomes indicate need for more rigorous evaluation of primary care services for this population. 
Key Words: identification of mental health problems, preschool children, emotional and behavioral problems, primary 
health care
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Background
Mental	Health	(MH)	disorders,	as	defined	here,	include	

manifestations	 of	 psychiatric	 disorders,	 specifically	
behavioural, emotional and psychosocial problems that 
cause distress or functional impairment, and often interfere 
with important family and social relationships (Gleason et 
al., 2016). MH	disorders	 can	be	 identified	 early	 in	 child-
hood,	 before	 children	 attend	 school	 (Egger	 et	 al.,	 2006;	
Franz	 et	 al.,	 2013;	Wakschlag	 et	 al.,	 2008;	Weitzman	 et	
al.,	2015;	Willoughby,	Angold,	&	Egger,	2008).	Many pre-
school	children	with	MH	disorders	continue	to	have	diffi-
culties	when	 they	 enter	 primary	 school	 (Bufferd,	Dough-
erty,	 Carlson,	 Rose,	 &	 Klein,	 2012;	 Bunte,	 Schoemaker,	
Hessen,	van	der	Heijden,	&	Matthys,	2014;	Keenan	et	al.,	
2011). Studies done on community samples suggest that 
symptom presentations, comorbidities and prevalence of 
common psychiatric disorders in preschool children are 
similar to those in older children, at rates between 10 and 
15%	(Egger	&	Angold,	2006;	Kato,	Yanagawa,	Fujiwara,	&	
Morawska, 2015).

The years between birth and age six include sensitive pe-
riods for brain development associated with regulation of 
emotions and behaviors, and development of social rela-
tionships	 (McCain,	Mustard,	&	Shanker,	2007). Evidence 
suggests that interventions during this time period for young 
children	at	high	risk	can	be	cost	effective	(Karoly,	Kilburn,	
&	Canon,	2005).	Advocates	recommend	widespread	early	
identification	and	intervention	in	order	 to	ameliorate	poor	
educational, occupational, health and MH outcomes (Center 
of the Developing Child at Harvard University University, 

2010;	Weitzman	et	al.,	2015;	Whiteford	et	al.,	2013).	How-
ever,	controversy	remains	with	regards	to	the	most	effective	
approach	to	provide	early	identification	of	MH	disorders	in	
preschool children in primary and community health care 
settings. 

Public	health	approaches	to	early	identification	may	incor-
porate standardized measures and include universal screen-
ing	for	all	young	children,	case	identification	among	popu-
lations at high risk (e.g., those with low birthweight, with 
depressed mothers or living in high risk neighborhoods) 
and periodic monitoring or developmental surveillance at 
health supervision visits. Each approach results in a multi-
step	 process	whereby	 identified	 children	 are	 likely	 to	 re-
quire additional evaluation prior to referral for specialized 
assessment	and	 interventions	 (Foy	&	AAP	Task	Force	on	
Mental Health, 2010). Some jurisdictions, such as the Neth-
erlands, Norway, and Hong Kong have public health clinics 
for young children that provide surveillance for MH prob-
lems alongside that for communication and physical devel-
opment concerns at regular intervals from birth to school 
entry	(Leung,	Leung,	Chan,	Tso,	&	Ip,	2005;	Reijneveld,	de	
Meer,	Wiefferink,	&	Crone,	2008;	Wichstrom	et	al.,	2012).

Alternatively, where such infrastructure does not yet exist, 
primary	health	care	settings	offer	a	promising	opportunity	
for	early	identification	at	periodic	well	child	visits	(Sawyer	
et al., 2001). Primary care providers (e.g., community pe-
diatricians,	 family	physicians)	are	among	 the	first	profes-
sionals with whom parents discuss concerns regarding their 
child’s behaviors (Sawyer et al., 2001). As well, in many 
jurisdictions primary care providers are the ‘gate-keepers’ 

 █ Résumé
Objectif: Les praticiens des soins primaires déterminent l’accès aux soins pour de nombreux enfants d’âge préscolaire 
souffrant de problèmes de santé mentale (SM). La présente étude a examiné les taux d’identification des problèmes 
de SM chez les enfants d’âge préscolaire dans le contexte de soins primaires, de l’utilisation des services connexes 
et de l’état de la SM au suivi. Les résultats peuvent éclairer l’élaboration des politiques et des pratiques fondées sur 
des données probantes pour la SM préscolaire. Méthode: La recherche pour cette revue systématique a été menée 
dans MEDLINE®, EMBASE®, PsycInfo®, et ERIC ® du début au 7 mars 2018, et ciblait des études utilisant une mesure 
de dépistage pour identifier les problèmes de santé mentale chez les 24 à 72 mois, vus dans les soins primaires et 
communautaires. Les méta-analyses, utilisant des modèles à effets aléatoires pour produire des estimations regroupées, 
ont été utilisées quand trois ou plusieurs études examinaient les taux d’identification. Les résultats de l’utilisation des 
services et de la persistance des troubles sont résumés. Résultats: Trente-cinq publications représentant 21 études 
satisfaisaient aux critères d’inclusion. Des problèmes de SM ont été identifiés chez 17,6% des enfants d’âge préscolaire 
(intervalle de confiance IC à 95%: 11,1 à 24,1; Q = 4,9, p > 0,1) par des praticiens des soins primaires/communautaires. 
Des diagnostics psychiatriques ont été posés chez 18,4 % des enfants d’âge préscolaire (IC à 95%: 12,3 à 24,4; Q = 1,6; 
p > 0,1). Selon trois études, les parents de 67 à 72% des enfants identifiés recevaient des conseils, 26 à 42 % étaient 
adressés à des spécialistes. Dans le sous-ensemble des études qui examinaient la persistance des troubles de SM, 25% 
à 67% des enfants identifiés avaient des troubles de SM d’ici 1 à 3 ans. Conclusion: Même si le taux d’identification 
par les praticiens des soins primaires /communautaires est semblable au taux de diagnostics, il ne s’agit peut-être pas 
constamment des mêmes enfants. La variabilité substantielle de la prise en charge et des résultats indique le besoin d’une 
évaluation plus rigoureuse des services de soins primaires pour cette population. 
Mots clés: identification des problèmes de santé mentale, enfants d’âge préscolaire, problèmes émotionnels et 
comportementaux, soins primaires
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who refer children for specialized assessments and services 
(Foy	&	AAP	Task	Force	on	Mental	Health,	 2010).	How-
ever, barriers to implementation in these settings exist. The 
health behaviour screening measures commonly used by 
physicians	have	variable	accuracy	(Sheldrick,	Merchant,	&	
Perrin, 2011) and access to evidence-based interventions is 
often limited (Gleason et al., 2016). In addition, communi-
ty-based	and	primary	care	physicians	may	lack	confidence	
in their knowledge or skills and have concerns regarding 
lack	of	time	and	resources	(Foy	&	AAP	Task	Force	on	Men-
tal Health, 2010).

Three recent systematic reviews focussed on universal 
screening at a single time point for developmental problems 
in young children in order to update preventive health care 
recommendations. The United States Preventive Services 
Task Force (USTSPF) examined screening for speech and 
language	delay	in	children	under	five	years	(Wallace	et	al.,	
2015) and screening for Autism Spectrum Disorder in chil-
dren	18	to	30	months	(Siu	et	al.	2016).	The	Canadian	Task	
Force on Preventive Health Care (CTFPHC) examined 
screening for developmental delay in children ages one to 
four years (CTFPHC, 2016). Both organizations document-
ed lack of evidence that one time screening with standard-
ized tools improves health outcomes among healthy infants 
and toddlers. Importantly, no randomized controlled trials 
examined child health outcomes following use of a screen-
ing measure. Furthermore, the questions examined in these 
systematic reviews did not include screening for behav-
ioural, emotional or psychosocial problems, MH problems 
that are important potential signals for MH disorders. 

Although rigorous reviews of evidence do not support uni-
versal use of screening tools for MH problems in young 
children at this time, at the policy level there is growing 
agreement about the importance of prevention and early 
intervention	internationally	(WHO,	2004;	Marklund	et	al.,	
2012;	Commissioner	for	Children	and	Young	People	WA,	
2013).	 For	 example,	 in	 the	 United	 States,	 the	American	
Academy of Pediatrics and the Society for Developmental 
and Behavioural Pediatrics produced a clinical report that 
provides	 guidance	 on	 implementation	 of	 early	 identifica-
tion and access to care for children with behavioural and 
emotional problems in pediatric primary care (Weitzman et 
al., 2015). 

Further development of evidence-informed policy and 
practice could be informed by a systematic examination of 
relevant literature. This meta-analysis aimed to determine 
rates	of	MH	problem	identification	in	preschoolers	within	
primary healthcare settings, related service use, and MH 
status at follow-up. Implications for research and clinical 
practice are discussed.

Methods
Research Questions:
The objectives of this study are to determine rates of iden-
tification	of	MH	problems,	service	use	and	MH	outcomes	
among preschool children in primary or community health 
care settings. The study aims are investigated in three stag-
es, using the following research questions.

1. Among preschool children attending primary 
or community health care settings, aged 24-72 
months, what is the prevalence rate of MH 
problems,	defined	as	emotional,	behavioural	or	
psychosocial	problems,	identified	by	one	of	the	
following methods: 1.1) parent-report screening 
measures;	1.2)	primary	care	and	community	
practitioners using clinical assessments and 
1.3)	psychiatric	disorders,	using	Diagnostic	
and Statistical Manual, third edition, revised, 
fourth	edition,	or	fifth	edition	(DSM	IIIR,	DSM	
IV, DSM 5) (American Psychiatric Association 
(APA)	1994,	1987,	2013).

2.	What	is	the	prevalence	of	children	identified	
by one of the above methods, who receive 
interventions, including consultation from a 
health clinician, or referral to specialty MH 
care? 

3.	What	is	the	prevalence	of	persistent	MH	
problems, including psychiatric disorders, 12 
months	or	more	following	identification?	

Search Strategy
MEDLINE® (including to be indexed), EMBASE®, Psy-
cInfo®, ERIC (Education Resources Information Center)® 
databases were searched from inception (MEDLINE®, 
1946,	 EMBASE®,	 1947,	 PsycInfo®,	 1967,	 ERIC®,	 1966)	
through March 7, 2018. Strategies developed by a research 
librarian used combinations of controlled vocabulary 
(MeSH - medical subject headings) and text words (e.g., 
behavioral problems, psycho-social problems, disruptive 
behavior, externalizing / internalizing disorder, total prob-
lems	or	 total	behavior	problems).	Articles	were	 identified	
and	 selected	 using	 standardized	 forms;	 data	management	
was conducted using DistillerSR (Evidence Partners Inc., 
Ottawa, Ontario, Canada). Three investigators (F.M., A.C., 
A.E.) independently examined titles and abstracts for inclu-
sion, and retained all potentially relevant publications for 
examination of full text. Two authors (F.M, A.E. or F.M., 
A.C.) independently reviewed full text of retained articles 
to determine eligibility. Secondary searches involved hand-
searching reference lists of included studies, previous sys-
tematic reviews, and guidelines and grey literature e.g. 
information on websites, and published abstracts of unpub-
lished theses and conference presentations. Disagreements 
were resolved by discussion. Three primary authors were 
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contacted	for	clarification	regarding	inclusion	criteria;	two	
replied. Preferred Reporting Items for Systematic Reviews 
and	Meta-Analyses	 (PRISMA)	 (Moher,	Liberati,	Tetzlaff,	
Altman,	&	Group,	2009)	reporting	guideline	was	followed.	
For detailed search strategy see Appendix A.

Selection Criteria
Included articles had the following characteristics i) study 
design: a cross-sectional and/or longitudinal cohort, a con-
trolled trial, a descriptive survey, or an evaluation of a 
screening and/or diagnostic instrument, ii) a published ab-
stract available in English, iii) conducted in a primary or 
community health care setting, iv) used a standardized par-
ent report screening measure for behavioral, emotional or 
psycho-social problems to identify the study population, v) 
children 24 to 72 months of age, and vii) a sample size > 50. 
In addition, study results had to include viii) rates of identi-
fication	using	any	one	of:	standardized	screening	measure,	
practitioner assessment, or formal diagnostic criteria, or, to 
document ix) child or family outcomes, such as service use, 
presence of MH disorders, or adaptive functioning. In order 
to	 examine	 preschool	 children	 newly	 identified	with	MH	
problems in community or primary health care practices, 
articles were excluded in which children were recruited 1) 
as infants, 2) with developmental delays or autism spectrum 
disorder,	3)	through	school,	daycare,	and	non-health	com-
munity settings, or 4) by probability sampling from popula-
tion registries. 

Data Extraction
Key study elements, based on the research questions, were 
extracted from the published reports using standardized 
forms,	and	reviewed	by	a	second	author	to	confirm	accuracy.	

Assessment of Methodological Quality of 
Included Studies
Studies	identified	fell	into	two	broad	categories.	Those	de-
scribing prevalence rates were evaluated using the Quality 
Assessment of Diagnostic Accuracy Studies – 2 (QUA-
DAS-2)	tool	(Whiting	et	al.,	2011;	See	Appendix	B,	Table	
A).	Specified	domains	(patient	selection,	index	test,	refer-
ence	test,	flow	and	timing)	were	evaluated	for	risk	of	bias	
and applicability to the current research questions (Whiting 
et al., 2011). Cross-sectional and longitudinal observational 
studies	were	evaluated	using	the	Modified	Newcastle-Otta-
wa	Scales	(Deeks	et	al.,	2003;	See	Appendix	B,	Tables	B	&	
C). Domains evaluated were sample selection, comparabil-
ity of groups and ascertainment of outcome. Two authors 
(F.M., A.C.) independently assessed the risk of bias. Dis-
agreements were resolved by discussion. 
No publication was excluded from potential inclusion in 
meta-analysis or narrative synthesis due to high risk of 
bias. All papers were included in tables. The authors placed 
somewhat greater emphasis on articles with low risk of bias 
when drawing conclusions in the narrative synthesis.

Data Synthesis
Meta-analytic	 techniques,	 using	 random	 effects	 models,	
were used to pool data and generate summary estimates 
when	three	or	more	similar	studies	provided	identification	
rates by 1) primary care practitioners or 2) psychiatric disor-
ders using diagnostic criteria. Forest plots were constructed 
using	Microsoft	Excel	(Neyeloff,	Fuchs,	&	Moreira,	2012).	
Between-study heterogeneity and consistency were evalu-
ated through Cochran’s Q and I2 statistics. A high probabil-
ity of between-study heterogeneity is indicated by Q test 
when p < 0.10, and a moderate to high level of between-
study heterogeneity is indicated by I2 values greater than 
50%	(Higgins,	Thompson,	Deeks,	&	Altman,	2003).	When	
indicated, the statistical stability of the resulting estimates 
was evaluated by removing one study at a time and re-cal-
culating Q and I2 statistics.

Role of the funding source
The study funder had no role in design, data collection, 
analysis, data interpretation or report writing. The corre-
sponding	author	had	full	access	to	all	study	data	and	final	
responsibility for the decision to submit for publication.

Results
Reviewers	 screened	 16,039	 titles	 and	 abstracts,	 and	 as-
sessed	1254	full	text	articles.	Thirty	five	reports,	represent-
ing 21 studies, met inclusion criteria and were included in 
the systematic review (see Figure 1) (Briggs	 et	 al.,	 2012;	
Brown,	Copeland,	Sucharew,	&	Kahn,	2012;	Crone,	Zeijl,	&	
Reijneveld,	2016;	Egger	et	al.,	2006;	Fallucco,	Robertson-
Blackmore,	 et	 al.,	 2017;	 Fallucco,	Wysocki,	 et	 al.,	 2017;	
Franz	 et	 al.,	 2013;	Harwood,	O’Brien,	Carter,	&	Eyberg,	
2009;	Husby	&	Wichstrom,	2017;	Kruizinga,	 Jansen,	van	
Sprang,	Carter,	&	Raat,	2015;	Lavigne,	Arend,	Rosenbaum,	
Binns,	 Christoffel,	 Burns,	 et	 al.,	 1998;	 Lavigne,	 Arend,	
et	al.,	1998a,	1998b;	Lavigne	et	al.,	1993;	Lavigne	et	al.,	
1999;	Lavigne	et	al.,	1996;	Leung	et	al.,	2005;	Rai,	Malik,	
&	Sharma,	 1993;	Reijneveld,	Brugman,	Verhulst,	&	Ver-
loove-Vanhorick,	2004;	Sim	et	al.,	2013;	Sourander,	2001;	
Sveen,	Berg-Nielsen,	Lydersen,	&	Wichstrom,	2013,	2016;	
Takayanagi	et	al.,	2016;	Theunissen,	Vogels,	&	Reijneveld,	
2012;	Theunissen,	Vogels,	de	Wolff,	Crone,	&	Reijneveld,	
2015;	Theunissen,	Vogels,	 de	Wolff,	&	Reijneveld,	 2013;	
Thompson	et	al.,	1996;	Wakschlag	et	al.,	2015;	Weitzman,	
Edmonds,	Davagnino,	&	Briggs-Gowan,	2014;	Wichstrom,	
Belsky,	&	Berg-Nielsen,	 2013;	Wichstrom,	Belsky,	 Joze-
fiak,	Sourander,	&	Berg-Nielsen,	 2014;	Wichstrom	et	 al.,	
2012;	Wichstrom,	 Penelo,	 Rensvik	Viddal,	 de	 la	 Osa,	 &	
Ezpeleta,	2018;	Wiggins	et	al.,	2018).	The	21	studies	were	
set in community public health centers, well-child clinics, 
public health visitor programs in Europe, Great Britain, 
Hong Kong and Japan, and community-based paediatric 
practices	in	the	United	States	(Briggs	et	al.,	2012;	Brown	
et	al.,	2012;	Crone	et	al.,	2016;	Egger	et	al.,	2006;	Fallucco,	
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Robertson-Blackmore,	et	al.,	2017;	Franz	et	al.,	2013;	Har-
wood	 et	 al.,	 2009;	Kruizinga	 et	 al.,	 2015;	Lavigne	 et	 al.,	
1993;	 Leung	 et	 al.,	 2005;	Rai	 et	 al.,	 1993;	Reijneveld	 et	
al.,	 2004;	 Sim	 et	 al.,	 2013;	 Sourander,	 2001;	Takayanagi	
et	al.,	2016;	Theunissen	et	al.,	2013;Theunissen,	Vogels,	&	
Reijneveld,	2012;	Thompson	et	al.,	1996;	Wakschlag	et	al.,	
2015;	Weitzman	et	al.,	2014;	Wichstrom	et	al.,	2012).	Two	
studies	(Lavigne	et	al.,	1996;	Wichstrom	et	al.,	2012)	each	
had several companion articles that documented service use 
and	MH	outcomes	one	to	three	years	later	(Husby	&	Wich-
strom,	 2017;	Lavigne,	Arend,	Rosenbaum,	Binns,	Christ-
offel,	 Burns,	 et	 al.,	 1998;	 Lavigne,	Arend,	 et	 al.,	 1998a,	
1998b;	Lavigne	et	al.,	1993;	Lavigne	et	al.,	1999;	Sveen	et	
al.,	2013,	2016;	Wichstrom	et	al.,	2014;	Wichstrom	et	al.,	
2018). One article (Theunissen et al., 2012) was a secondary 
analysis	of	three	distinct	samples	of	five	to	six	year	old	chil-
dren. These were drawn from existing datasets, only one of 
which examined preschool children (Brugman, Reijneveld, 
Verhulst,	 &	Verloove-Vanhorick,	 2001;	 Reijneveld	 et	 al.,	
2008;	Wiefferink	et	al.,	2006).	A	single	pre-post	study	ex-
amined implementation of a screening program in primary 
care	settings	(Fallucco,	Robertson-Blackmore,	et	al.,	2017;	
Fallucco, Wysocki, et al., 2017). Study characteristics are 
described in Table 1.

Sixteen	 studies	 examined	 identification	 of	 preschool	MH	
problems broadly, representing both externalizing and in-
ternalizing symptoms and early delays in socio-emotional 
development	(Briggs	et	al.,	2012;	Brown	et	al.,	2012;	Crone	
et	al.,	2016;	Egger	et	al.,	2006;	Fallucco,	Robertson-Black-
more,	 et	 al.,	 2017;	Kruizinga	 et	 al.,	 2015;	Lavigne	 et	 al.,	
1996;	Rai	et	al.,	1993;	Reijneveld	et	al.,	2004;	Sim	et	al.,	
2013;	Sourander,	2001;	Theunissen	et	al.,	2013;	Theunissen	
et	al.,	2012;	Thompson	et	al.,	1996;	Weitzman	et	al.,	2014;	
Wichstrom et al., 2012). See Table 1. Four studies examined 
identification	of	externalizing	behaviors	only	(Harwood	et	
al.,	2009;	Leung	et	al.,	2005;	Takayanagi	et	al.,	2016;	Wak-
schlag	et	al.,	2015)	and	one	specifically	examined	anxiety	
disorders	(Franz	et	al.,	2013).	

Quality of Studies
Twelve	of	35	articles	representing	nine	different	studies,	re-
ported	identification	rates	of	problems	or	diagnoses	or	both	
and were evaluated using the QUADAS -2 (Egger et al., 
2006;	Fallucco,	Wysocki,	 et	 al.,	2017;	Franz	et	 al.,	2013;	
Lavigne	et	al.,	1993;	Lavigne	et	al.,	1996;	Reijneveld	et	al.,	
2004;	Sveen	et	al.,	2013;	Takayanagi	et	al.,	2016;	Theunis-
sen	et	al.,	2012;	Theunissen	et	al.,	2015;	Theunissen	et	al.,	
2013;	Wichstrom	et	al.,	2012).	Of	 these,	eight	articles	 in-
cluded	 sufficient	 details	 in	 three	 or	more	 of	 the	 four	 do-
mains	to	evaluate	risk	of	bias	(Egger	et	al.,	2006;	Fallucco,	
Wysocki,	 et	 al.,	 2017;	 Lavigne	 et	 al.,	 1996;	 Reijneveld	
et	 al.,	 2004;	 Sveen	 et	 al.,	 2013;	Theunissen	 et	 al.,	 2015;	
Theunissen	et	al.,	2013;	Wichstrom	et	al.,	2012).	Seven	ar-
ticles	provided	sufficient	details	to	evaluate	applicability	to	
the	current	review	questions	(Lavigne	et	al.,	1993;	Lavigne	

et	 al.,	 1996;	 Reijneveld	 et	 al.,	 2004;	 Sveen	 et	 al.,	 2013;	
Theunissen	et	al.,	2015;	Theunissen	et	al.,	2013;	Wichstrom	
et	al.,	2012).	Six	of	 the	articles	 included	sufficient	details	
to evaluate both risk of bias and applicability to the current 
review	questions;	 (Lavigne	et	al.,	1996;	Reijneveld	et	al.,	
2004;	Sveen	et	al.,	2013;	Theunissen	et	al.,	2015;	Theunis-
sen	et	al.,	2013;	Wichstrom	et	al.,	2012)	one	article	showed	
high risk of bias in more than one domain evaluated (Takay-
anagi et al., 2016). See Appendix B, Table A.

Nine articles were cross-sectional observational designs 
and were evaluated using the Newcastle – Ottawa Scale 
modified	 for	 cross-sectional	 studies	 (Brown	 et	 al.,	 2012;	
Crone	 et	 al.,	 2016;	 Harwood	 et	 al.,	 2009;	 Leung	 et	 al.,	
2005;	Rai	et	al.,	1993;	Sim	et	al.,	2013;	Sourander,	2001;	
Thompson	et	al.,	1996;	Weitzman	et	al.,	2014).	Six	articles	
provided	sufficient	details	regarding	all	areas	evaluated	and	
met	criteria	for	low	risk	of	bias	(Brown	et	al.,	2012;	Crone	
et	al.,	2016;	Leung	et	al.,	2005;	Sourander,	2001;	Thomp-
son	et	al.,	1996;	Weitzman	et	al.,	2014).	See	Appendix	B,	
Table B. Fourteen articles described longitudinal analyses, 
and	represented	six	studies;	(Briggs	et	al.,	2012;	Fallucco,	
Robertson-Blackmore,	 et	 al.,	 2017;	Husby	&	Wichstrom,	
2017;	Kruizinga	et	al.,	2015;	Lavigne,	Arend,	Rosenbaum,	
Binns,	Christoffel,	Burns,	et	al.,	1998;	Lavigne,	Arend,	et	
al.,	1998a,	1998b;	Lavigne	et	al.,	1999;	Sveen	et	al.,	2016;	
Wakschlag	et	al.,	2015;	Wichstrom	et	al.,	2013;	Wichstrom	
et	al.,	2014;	Wichstrom	et	al.,	2018;	Wiggins	et	al.,	2018)	
twelve of these articles met quality criteria for low risk of 
bias	(Briggs	et	al.,	2012;	Husby	&	Wichstrom,	2017;	Kruiz-
inga	et	al.,	2015;	Lavigne,	Arend,	et	al.,	1998a,	1998b;	Lavi-
gne	et	al.,	1999;	Sveen	et	al.,	2016;	Wakschlag	et	al.,	2015;	
Wichstrom	et	al.,	2013;	Wichstrom	et	al.,	2014;	Wichstrom	
et	al.,	2018;	Wiggins	et	al.,	2018).	See	Appendix	B,	Table	C.

Research Question 1.1: Identification with 
standardized parent report measures
Prevalence rates of MH problems in preschool children 
identified	by	parent	report	measures	ranged	from	5.2%	to	
35.0%.	 See	 Table	 2.	 The	 broad	 range	 represents	 hetero-
geneous	methods,	 including	 use	 of	 different	 standardized	
screening	measures,	different	subscales	of	these	measures,	
and	different	thresholds	on	the	same	scale	depending	on	the	
intent of the study. The most commonly used measure was 
the Child Behavior Checklist (CBCL) (Achenbach, 2010). 
The preschool version is a valid and reliable 100 item par-
ent	 report	 scale	 for	 differentiating	 children	with	 behavior	
and emotional problems from those without, normed for a 
non-clinical population. The measure has two broad-band 
scales, externalizing and internalizing, as well as a total 
problems scale. The CBCL was used in nine of 21 studies 
(Crone	et	al.,	2016;	Egger	et	al.,	2006;	Franz	et	al.,	2013;	
Kruizinga	et	al.,	2015;	Lavigne	et	al.,	1996;	Reijneveld	et	al.,	
2004;	Sourander,	2001;	Theunissen	et	al.,	2012;	Theunissen	
et	al.,	2013).	Seven	of	these	used	the	CBCL	total	problems	
scale,	 (Crone	 et	 al.,	 2016;	 Egger	 et	 al.,	 2006;	 Kruizinga	



J Can Acad Child Adolesc Psychiatry, 29:2, May 2020 81

Identification of Preschool Children with Mental Health Problems in Primary Care: Systematic Review and Meta-analysis

Table 1. Characteristics of included studies

Author Date Country Type of study
Population (N, Age at BL,  
% Male) Setting

Problems Studied/
Outcome

Briggs et al. 2012 USA Longitudinal 3169 screened,
541 enrolled 
6-36 months
52%
f/u: Attrition 66% at 6-12 
months

Urban children’s 
hospital pediatric 
clinic

Social-emotional 
problems

Brown et al. 2012 USA Cross-sectional 254
3-4 years
48%

Urban primary care 
physicians office

Social-emotional 
problems

Crone et al. 2016 Netherlands Cross-sectional 4776 screened
3870 enrolled,
48.9 %
Of these, 2032 were 3-6 years
3-4 years 704
5-6 years 1327

Community child 
health clinics

Psychosocial 
problems ∞

Egger et al. 2006 USA Cross-sectional 1073 screened, Pediatric office DSM IV disorders

307 in-depth assessments

2-5 years

54%

Fallucco et al. 2017 USA longitudinal 1469
3-5 years
53%

Urban pediatric 
primary care clinics

Behavior and 
emotional problems

Fallucco et al. 2017a USA Cross-sectional 2467*
3-5 years
54%

Urban pediatric 
primary care clinics

Behavior and 
emotional problems

Franz et al. 2013 USA Cross-sectional 3433 screened,
917 in-depth assessments
2-5 years
48.2%

Pediatric office DSM IV anxiety 
disorders

Harwood et al. 2009 USA Cross-sectional 110
3-6 years
64%

Pediatric office Externalizing 
behavior problems

Kruizinga et al. 2015 Netherlands Longitudinal 4073 
2 years
51%
f/u: Attrition 36% 
1 year after BL

Child health care 
centers

Psychosocial 
problems ∞

Husby and 
Wichstrøm, 
related to 
Wichstrøm et 
al., 2012

2017 Norway Longitudinal 997
4.6 + 0.25 years
50%
f/u:  Attrition 30% 
6 years after BL

Well-child clinic DSM IV symptoms 
of ODD and CD

Lavigne et al. 1993 USA Cross-sectional 3876 screened,
495 in-depth assessments
2-5 years
61%

Community Pediatric 
offices

DSM IIIR disorders

Lavigne et al. 1996 USA Cross-sectional 3860 screened,
510 in-depth assessments
2-5 years
60%

Community Pediatric 
offices

DSM IIIR disorders 

continued
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Table 1 continued

Author Date Country Type of study
Population (N, Age at BL,  
% Male) Setting

Problems Studied/
Outcome

Lavigne et al. 1998a
1998b

USA Longitudinal 510
2-5 years
60%
f/u:  Attrition 23% 
1-3 years after BL

Community Pediatric 
offices 

Outcome: DSM IIIR 
disorders

Lavigne et al., 
(1998)

1998 USA Longitudinal 510
2-5 years
60%
f/u: Attrition 24%,  
1-3 years after BL

Community Pediatric 
offices

MH service visits

Lavigne et al. 1999 USA Longitudinal 510
2-5 years
60%
f/u:  Attrition 23%  
1-3 years after BL

Community Pediatric 
offices 

DSM IIIR disorders,
Externalizing 
problems, 
Internalizing 
problems

Leung et al. 2005 Hong Kong Cross-sectional 942
4 + 0.5 years
54%

Maternal and child 
health centers

Disruptive behavior 
problems

Rai et al. 1993 India Cross-sectional 200
3-6 years
58%

Pediatric outpatient 
department

Behavior problems

Reijneveld et al. 2004 Netherlands Cross-sectional 2229
2-3 years
52%

Community child 
health clinics

Psychosocial 
problems ∞

Sim et al. 2013 Scotland Cross-sectional 486
30 months
N/A

General practice 
Home health visitors

Social/emotional/
behavioral problems

Sourander, A. 2001 Finland Cross-sectional 374
3 + 0.3 years
50%

Well-baby clinics Total problems
Externalizing, 
problems
Internalizing 
problems

Sveen et al., 
related to 
Wichstrøm et al., 
2012

2013 Norway Cross-sectional 2475 screened
995 in-depth assessments
4.4 + 0.18 years
49%

Well-child clinic DSM IV disorders

Sveen et al., 

related to 
Wichstrøm et al., 
2012

2016 Norway Longitudinal 2475 screened
1038 in-depth assessments
4.4 + 0.2 years
50%
f/u: Attrition 23.5%
2 yrs after BL

Well-child clinic Outcome: persistent 
DSM IV disorders

Takayanagi et al. 2016 Japan Cross-sectional 954 screened,
159 in-depth assessments
5 years 
54%

Community health 
check-up

Attention deficit/
hyperactivity 
disorder symptoms
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Table 1 continued

Author Date Country Type of study
Population (N, Age at BL, % 
Male) Setting

Problems Studied/
Outcome

Theunissen et al.
Datasets obtained 
from
A: Brugman et al., 
2001
B: Wiefferink et 
al., 2012
C: Reijnveld et al., 
2008

2012 Netherlands Cross-sectional Dataset A: 
1153 
5-6 years 
52%
Dataset B:  
3186 
5-6 years 
51%
Dataset C:  
1049 
5-6 years 
50%

Community child 
health clinics

Psychosocial 
problems ∞

Theunissen et al. 2013 Netherlands Cross-sectional 839
3-4 years
51%

Community child 
health clinics

Psychosocial 
problems ∞

Theunissen et al. 2015 Netherlands Cross-sectional 1650
3-4 years
52%

Community child 
health clinics

Psychosocial 
problems ∞

Thompson et al. 1996 UK Cross-sectional 1047
3 years
N/A

Home health visits/
community health 
team

Total behavior 
problems

Wakschlag et al. 2015 USA Longitudinal 1857 screened, 
1857 screened,
497 enrolled
425 in-depth assessments 
48.9%
f/u: Attrition 19% 15 months 
after BL

Urban pediatric 
primary care clinics

Irritability, 
impairment

Weitzman et al. 2014 USA Cross-sectional 378
1-4 years
56%

Pediatric primary 
care center

Socio-emotional/
behavior problems

Wichstrøm et al. 2012 Norway Cross-sectional 2475 screened
995 in-depth assessments
4.4 ± 0.18 years
49%

Well-child clinic DSM IV disorders

Wichstrøm et al. 2013 Norway Longitudinal 1000
4.4 ± 0.18 years
49%
f/u:  Attrition 20%        
2 years after BL

Well-child clinic  Outcome: DSM IV 
anxiety disorders

Wichstrøm et al. 2014 Norway Longitudinal 995
4.4 ± 0.18 years
49%
f/u:  Attrition 20%
2 years after BL

Well-child clinic Outcome: MH 
Service use
DSM IV disorders, 
impairment

Wichstrøm et al. 2018 Norway Longitudinal 995*
4.7 ± 0.30 years
49%
f/u: 4 and 6 years after BL

Well-child clinic Outcome: DSM IV 
disorders

Dataset C:  
1049 
5-6 years 
50%

continued
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Figure 1. Flow Chart

 

Table 1 continued

Author Date Country Type of study
Population (N, Age at BL, % 
Male) Setting

Problems Studied/
Outcome

Wiggins et al. 2018 USA Longitudinal 1857 screened,
497 enrolled
425 in-depth assessments
4.66 ± 0.85 years
48.9%
f/u: Attrition 27% 3-5 years after 
BL

Urban pediatric 
primary care clinics

Outcome: Irritability, 
impairment, DSM 5 
disorders 

ADHD: Attention deficit hyperactivity disorder; BL: Baseline; ODD: Oppositional defiant disorder; CD: Conduct disorder; DSM IIIR: Diagnostic 
and Statistical Manual third edition, revised; DSM IV: Diagnostic and Statistical Manual fourth edition; DSM 5: Diagnostic and Statistical 
Manual of Mental Disorders, fifth edition; f/u: follow up; m: months; MH: Mental Health; N: number in sample; N/A: not available; SAD: 
Separation anxiety disorder
∞ “Psychosocial problems” incorporates behavioral and emotional problems
# The letter next to number indicates publication is one of several associated studies from same dataset and research group  
* Fallucco 2017a only Cohort A included in review; Wichstrøm et al. 2018 only Norwegian cohort included in review
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et	al.,	2015;	Lavigne	et	al.,	1996;	Reijneveld	et	al.,	2004;	
Theunissen	et	al.,	2012;	Theunissen	et	al.,	2015)	and	four	
(Lavigne	et	al.,	1996;	Reijneveld	et	al.,	2004;	Theunissen	et	
al.,	2012;	Theunissen	et	al.,	2013)	used	the	90th percentile as 
a	threshold.	Consistent	use	of	the	90th percentile as a thresh-
old on the CBCL total problems scale resulted in reduced 
variability	 of	 parent	 identified	 preschool	 MH	 problems,	
ranging	from	6.4%	–	9.9%,	values	that	might	be	expected	at	
this threshold. See Table 2.

Two	studies	identified	thresholds	for	the	Strengths	and	Dif-
ficulties	Questionnaire	(SDQ)	against	different	criteria,	an-
other potential source of heterogeneity (Goodman, 2001). 
The SDQ, is a valid and reliable parent report scale similar 
in purpose and design to the CBCL although much brief-
er with only 25 items. A Dutch study (Theunissen et al., 
2013)	developed	the	threshold	for	SDQ	against	criterion	of	
specificity	>	0.90	of	90th percentile on CBCL total problems 
scale,	and	found	parent	identified	MH	problems	in	three	to	
four	year	old	children	of	13.8%.	A	Norwegian	study	(Sveen	
et	al.,	2013)	developed	the	threshold	for	SDQ	against	DSM	
IV diagnoses generated using semi-structured interviews 
(Egger	 et	 al.,	 2006)	 and	 found	parents	 identified	5.2%	of	
four year old children with MH problems. The divergence 
in	 results	 may	 represent	 differences	 in	 population	 preva-
lence	 from	 country	 to	 country,	 (Achenbach,	 Rescorla,	 &	
Ivanova,	2012)	or	reflect	use	of	different	criteria	to	develop	
the threshold. Overall, the studies using standardized parent 
report measures were too dissimilar in design, measurement 
tools, and purpose to pool data and generate a meaningful 
summary	estimate	for	parent	identification.

Research Question 1.2 Identification by 
primary care and community practitioners 
using clinical assessments 
A	summary	rate	of	17.6%	(95%	CI:	11.1,	24.1)	was	found	
for	 the	 identification	 of	 MH	 problems	 by	 practitioners.	
This	 is	based	on	a	combined	 total	 sample	 size	of	11,946,	
drawn	 from	 one	 North	American	 sample	 and	 five	 Dutch	
samples, three of which were independent datasets reported 
in	Theunissen	et	al,	2012	(Crone	et	al.,	2016;	Lavigne	et	al.,	
1993;	Reijneveld	et	al.,	2004;	Theunissen	et	al.,	2012).	A	
Cochran	Q	=	4.9,	df	=	4,	p	>	0.1	and	an	I2= 0% indicate low 
probability of between-study heterogeneity. See Figure 2A. 

There were two methods described for obtaining the prac-
titioner’s clinical assessment of MH problems. In the earli-
est study, community paediatricians were asked to report 
their	 clinical	 global	 impression	 “whether	 the	 child	 had	
emotional/behavioral problems or developmental prob-
lems”	following	each	child’s	appointment	(Lavigne	et	al.,	
1993).	Visits	included	those	for	health	supervision	(42.4%	
of visits) and those for acute physical problems (50.5% of 
visits)	 (Lavigne	 et	 al.,	 1993).	 In	 the	Dutch	 studies,	 com-
pleted in preventive health care settings for the purpose of 
developmental monitoring, the child health professionals 

performed routine history and physical, and then reported 
whether the child had a psychosocial problem (Crone et al., 
2016;	Reijneveld	et	al.,	2004;	Theunissen	et	al.,	2012).	See	
Table 2. 

Sample	characteristics	that	influenced	identification	includ-
ed age and level of functional impairment. Controlling for 
disadvantaged socio-economic status, practitioners identi-
fied	fewer	children	age	two	to	three	years	than	five	to	six	
years, and fewer children with high levels of functional im-
pairment	(Reijneveld	et	al.,	2004;	Theunissen	et	al.,	2012).

Research Question 1.3: Identification by 
standardized psychiatric diagnostic criteria 
A	summary	rate	of	18.4%	(95%	CI:	12.3,	24.4)	was	found	
for psychiatric disorders using DSM III-R (American Psy-
chiatric	Association	 (APA),	 1987)	 obtained	 using	 agree-
ment between two independent psychologist assessments or 
DSM	IV	(American	Psychiatric	Association	(APA),	1994)	
criteria using the semi-structured interview, Preschool Age 
Psychiatric	Assessment	(PAPA)	(Egger	et	al.,	2006;	Lavi-
gne	et	al.,	1996;	Wichstrom	et	al.,	2012).	This	is	based	on	
a combined sample of 7,408 drawn from three studies. A 
Cochran Q= 1.6, df =2, with p > 0.1 and an I2= 0%, indicate 
low probability of between-study heterogeneity. Given the 
study publication dates, no study used the updated DSM 5 
criteria for child disorders. See Figure 2B.

One study evaluated the concordance of community pedia-
tricians’ global clinical impressions (see section 1.2) with 
a MH specialist (independent agreement of two psycholo-
gists)	diagnostic	assessment	(Lavigne	et	al.,	1993).	Pedia-
tricians	identified	fewer	children	with	MH	problems	(8.7%)	
compared	 with	 psychologists	 (13.0%),	 with	 a	 sensitivity	
of	20.5%,	a	specificity	of	92.7%	and	a	positive	predictive	
value of 64.5% compared to DSM III-R diagnoses (Lavigne 
et	al.,	1993).	The	degree	to	which	the	physician’s	identifi-
cation of MH problems matched the DSM III-R diagnoses 
did not vary with type of clinic visit or how well physi-
cian	knew	 the	patient	 (Lavigne	et	 al.,	1993). As only one 
study	compared	community	practitioner	identification	with	
formal diagnoses it remains unclear how consistently com-
munity practitioners identify the same children as formal 
diagnostic assessments.

As	noted	in	section	1.2	for	practitioner	identification,	sam-
ple	 characteristics	 that	 influence	 prevalence	 rates	 include	
age of child and level of functional impairment. Disorders 
were	 identified	 less	 often	 among	 younger	 children,	 and	
those	with	greater	impairment	(Lavigne	et	al.,	1993;	Lavi-
gne	et	al.,	1996;	Wichstrom	et	al.,	2012).	See	Table	2.

Research Question 2: Mental health service 
use following identification
Findings on MH service use outcomes (e.g., management 
provided by practitioners or referrals to specialist care) fol-
lowing use of parent report screening measure or clinical 
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identification	of	MH	problems	in	preschool	children	were	
identified	 including	 four	 observational	 studies,	 (Briggs	 et	
al.,	 2012;	Harwood	 et	 al.,	 2009;	 Lavigne,	Arend,	 Rosen-
baum,	 Binns,	 Christoffel,	 Burns,	 et	 al.,	 1998;	Wichstrom	
et	al.,	2014)	two	diagnostic	studies,	(Lavigne	et	al.,	1993;	
Reijneveld et al., 2004) and two clinical trials (Fallucco, 
Robertson-Blackmore,	et	al.,	2017;	Kruizinga	et	al.,	2015).	
These studies used a range of study designs and represented 
varying health care contexts limiting ability to synthesize 
the	findings.	See	Tables	1,	2.	

Similar patterns of results were reported by two studies 
from the United States and one Dutch study in regards to 
clinical management at the time of assessment (Fallucco, 
Robertson-Blackmore,	et	al.,	2017;	Lavigne,	Arend,	Rosen-
baum,	Binns,	Christoffel,	Burns,	et	al.,	1998;	Lavigne	et	al.,	
1993;	Reijneveld	et	al.,	2004).	Of	those	children	identified	
by primary or community health care practitioners, a ma-
jority of parents (67-72%) consulted with, or received ad-
vice from, the child’s physician directly, whereas less than 
half (26%-42%) were referred to MH specialists (Fallucco, 
Robertson-Blackmore,	 et	 al.,	 2017;	 Lavigne	 et	 al.,	 1993;	
Reijneveld et al., 2004). In another study, increased MH 
service use followed a six month implementation of a pro-
gram	to	improve	MH	care	for	three	to	five	year	olds	(Fal-
lucco,	 Robertson-Blackmore,	 et	 al.,	 2017).	 For	 identified	
children, consultations with practitioners increased from 
67% to 85% and referral to specialists increased from 26% 
to 52% following training in use of a brief screening tool 
for MH problems at well child visits (Fallucco, Robertson-
Blackmore, et al., 2017). Within a Norwegian cohort, only 
10.9%	of	four	year	olds	with	diagnosed	disorders	received	
MH services in the three months prior to baseline evalua-
tion;	the	rate	increased	to	25%	at	seven	years	(Wichstrom	et	
al., 2014). See Table 2. 

One	 trial	 examined	 effectiveness	 of	 the	Brief-Infant	Tod-
dler Social and Emotional Assessment (BITSEA) compared 
with a Dutch instrument in use by child health professionals 
for two year olds (treatment as usual condition) (Kruizinga 
et	al.,	2015).	There	was	a	small	but	significant	increase	in	
parent-reported symptoms and referrals to specialists in the 
treatment as usual condition compared with using the BIT-
SEA tool (Kruizinga et al., 2015). Another study examined 
effectiveness	 of	 referral	 to	 a	 co-located	 specialist	 follow-
ing use of the Ages and Stages Questionnaire: Social-Emo-
tional scale, in two to three year olds (Briggs et al., 2012). 
The children whose parents participated in an intervention 
improved relative to those who declined referral to service 
(Briggs et al., 2012). See Table 2.

Research Question 3: Persistence of 
mental health problems, 12 months or more 
following identification 
Three cohorts examined psychiatric disorder outcomes 
two	to	four	years	post	initial	identification (Husby	&	Wich-
strom,	2017;	Lavigne,	Arend,	et	al.,	1998a,	1998b;	Sveen	
et	al.,	2016;	Wichstrom	et	al.,	2013;	Wiggins	et	al.,	2018).	
In the earlier of two United States cohorts, 56% of children 
age	two	to	three	years	and	67%	of	children	age	four	to	five	
years	who	had	previously	identified	disorders	continued	to	
have	 psychiatric	 disorders	 one	 to	 three	 years	 later;	 intra-
class correlation (ICC) for within subject stability of dis-
ruptive disorder was 0.72 and for emotional disorder was 
0.50	(Lavigne,	Arend,	et	al.,	1998a).	The	second	US	cohort	
followed	 children,	 initially	 evaluated	 at	 age	 three	 to	 five	
years	until	age	seven;	high	levels	of	parent-reported	irrita-
bility	predicted	Oppositional	Defiant	Disorder	and	Disrup-
tive Mood Dysregulation Disorder, by DSM 5 (American 
Psychiatric	Association	 (APA),	2013)	criteria	 (Wiggins	et	
al.,	2018).	 In	a	Norwegian	cohort,	attention	deficit	hyper-
activity disorder (ADHD), but not anxiety disorders, in 
children	at	age	four	predicted	anxiety	disorder	at	age	six;	
(Wichstrom	et	 al.,	 2013)	while	 oppositional	 symptoms	 at	
age four predicted continued oppositional behaviours and 
new	 onset	 conduct	 disorder	 behaviors	 (Husby	 &	 Wich-
strom, 2017). Overall, 26.5% of children with disorders at 
age four had disorders at age six (Sveen et al., 2016). Data 
were not available to evaluate impact of MH service use on 
these outcomes. See Table 2.

No trials were found that evaluated use of a standard-
ized	 screening	 tool	 for	 identification	 of	MH	 problems	 in	
preschool children as a health intervention in primary or 
community care. Therefore, no data were available to docu-
ment	measurable	benefits	or	 adverse	 effects	of	 screening.	
However, when surveyed, parents anticipate few negative 
consequences. Seventy nine percent of parents of children 
with MH problems would ‘welcome’ or would ‘not mind’ a 
referral to specialty services, and 75% of parents of children 
with disruptive behavior report stigma is not a barrier to 
accepting physician recommended services (Brown et al., 
2012;	Harwood	et	al.,	2009).	See	Table	2.	

Discussion
The	literature	examining	identification	of	MH	problems	in	
preschool children in primary or community health care 
settings is sparse and the methods used variable in quality. 
To	date,	no	clinical	trials	have	evaluated	the	effectiveness	
of routine use of screening tools by primary or community 
health care practitioners for MH problems to determine if 
child	health	outcomes	 improve.	Of	 the	35	 studies	 includ-
ed in our analysis, four studies (six datasets) described 
rates	 of	 community	 practitioner	 identified	MH	 problems,	
(Crone	et	al.,	2016;	Lavigne	et	al.,	1993;	Reijneveld	et	al.,	
2004;	Theunissen	et	al.,	2012)	and	three	described	rates	of	
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Figure 2: Summary Estimates for Mental Health Problems in Preschool Children in Primary or Community 
Health Care Settings. Figure 2: Summary Estimates for Mental Health Problems in Preschool Children in Primary  

or Community Health Care Settings.  
 
A: Identification by Primary or Community Health Care Practitioners   
 
Author, Year Age 

(yrs) N Rate % (95% CI)  

Crone 2016 3-4 704 14.1(11.3-16.9) 

Lavigne 1993 2-5 3876 8.7 (7.7-9.6) 

Reijneveld 2004 2-3 2229 9.4 (8.1-10.7) 
Theunissen 2012 
Dataset Aa 5-6 1086 21.8 (19.0-24.6) 

Theunissen 2012 
Dataset Bb 5-6 3071 26.2 (24.4-28.0) 

Theunissen 2012 
Dataset Cc 5-6 980 26.0 (22.8-29.2) 

Overall Summary  11946 17.63 (11.1-24.1) 
I2= 0%, Q= 4.9    

0.25<P<0.5    

95% CI = 95% confidence interval 
a Brugman et al., 2001 

b Wiefferink et al., 2012 

c Reijnveld et al., 2008 
 
 
 
 
 
 
 
 
 
 

 
B: Psychiatric Disorders  
 
Author, year Age 

(yrs) N Rate % (95% CI)  
Egger 2006 2-5 1073 20.9 (18.2-23.6) 

 
 

Lavigne 1996 2-5 3860 21.4 (19.9-22.8) 

Wichstrom 2012 4 2475 13.0 (11.6-14.4) 

Summary  7408 18.4 (12.3-24.4) 

I2 = 0%, Q= 1.6    
0.25<P<0.5 
 

   

95% CI = 95% confidence interval 
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Table 2. Identification of preschool children with mental health problems by parent-report screening measures, 
primary or community health care practitioners, and psychiatric diagnoses

Author/Date 
Problem 
investigated

A- Parent-Report Screening Measures
B- Primary or Community Health Care 
Practitioners
C- Psychiatric Diagnoses Outcome Findings

Method Rate

Briggs et al., 
2012

Social-
emotional 
problems!

A- ASQ: SE
Threshold: N/A

24 months: 23% 
30 months: 28%
36 months: 29%

Normalization of  
at-risk status

Of children referred to co-located 
specialist, 24% were rescreened. 
Of these: 
24% received intervention 
22% received monitoring
14% referred out to specialists
40% declined service
At-risk status improved for those who 
received intervention vs. declined 
service

Brown et al., 
2012

Social-
emotional 
problemsXdd Xmi

A- ASQ: SE 
Threshold: N/A

24.0% Parent 
acceptance 
of referral to 
specialty care 

Of parents with children scoring high 
on socio-emotional problems, 79% 
would welcome or would not mind a 
referral for mental health services

Crone et al., 
2016

Psychosocial 
problems! 

A- CBCL 1½-5 (total 
problems scale)  
Threshold: standardized 
T score = 60, 84%tile
B- CHP assessment*

3 years 9 months: 
21.3% 
5/6 years: 
35.4% 
3 years 9 months: 
14.6% 
5/6 years:  
48.2% 

CHP and parent 
agreement about 
presence of 
problems 

Agreement about problems: 
3 years 9 months: 8.8%
5/6 years: 13.5%
Predictors of agreement: 
CBCL score in clinical range, child 
history of problems

Egger et al., 
2006

Behavioral 
or emotional 
problemsXdd

DSM IV 
diagnoses 
Xdd  Xmi

A- CBCL 1½-5 (total 
problems scale) 
Threshold: 70%tile
C- PAPA 
Any disorder, excluding  
elimination disorders  

28.6% 
 

20.9% 
Serious Emotional 
Disorder 13.6%

Fallucco et al., 
2017 See also 
Fallucco et al., 
2017a

Behavioral 
and emotional 
problems!

A- ECSA 
Threshold >18

12.4% Service use 6 
months following 
provider training 
in screening 
intervention

Providers who participated in training 
program to implement screening 
described their practice
PCPs reported Counseling Parents 
with concerns at most well visits:
Before training: 67%
6m after training: 85%
Change P < 0.06
PCPs reported Referring to 
Specialist at most well visits:
Before training: 26%
6m after training: 52%
Change P < 0.02

Fallucco et al., 
2017a

Behavioral 
and emotional 
problems!

A- ECSA for cohort A 14.0%

Franz et al., 
2013

Anxiety 
disorders
DSM IV 
diagnoses 
Xdd  Xmi

A- CBCL 1½ -5  
(10 item anxious/ 
depressed scale)
Threshold: 75%tile
C- PAPA
Any Anxiety disorder

27.5% 
 

19.4%

continued
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Table 2. continued

Author/Date 
Problem 
investigated

A- Parent-Report Screening Measures
B- Primary or Community Health Care 
Practitioners
C- Psychiatric Diagnoses Outcome Findings

Method Rate

Harwood et al., 
2009

Disruptive behavior 
problems 

A- ECBI disruptive 
behavior 
scale: intensity 
Threshold:  
T score = 60

34.0% Parent 
acceptance of 
mental health 
services: 
stigma as barrier 

Of mothers who identified their 
child with disruptive behavior, 
75% reported stigma was 
NOT a barrier to accepting 
mental health services when 
recommended by physician

Husby and 
Wichstrøm, 
2017 See also 
Wichstrøm et al., 
2012, Sveen et 
al., 2013, 2016, 
Wichstrøm et al.,  
2013, 2014, 2018

C- PAPA, CAPA DSM IV 
ODD and CD 
symptoms at 
ages 6, 8, 10 
years (ODD, CD, 
ADHD, Anxiety/
Depression)

ODD symptoms predicted CD 
symptoms 2 years later across 
age range, with small effect size 
Modest stability in ODD and 
CD symptoms, adjusting for 
comorbidity

Kruizinga et al., 
2015

Parent reported 
Psychosocial 
problems! 

B- Intervention: 
CHP used BITSEA
Comparison: 
CHP used KIPPI

Cluster RCT: 
CBCL 1½ -5 
(total problems 
scale) raw 
score at 12 
months following 
implementation 
of new 
screening tool, 
as part of CHP 
assessment

Intervention: no change in 
mean score 
Comparison: mean score 
worsened slightly 
Small effect size favoring 
intervention
Secondary Outcome: 
Intervention: Referrals to 
specialist, 5.7% of children, in  
Comparison: 7.9% of children 
(p = 0.042).

Lavigne et al., 
1993, related to 
Lavigne et al., 
1996
See also Lavigne 
et al., 1998, 
1998a,1998b, 
1999

Behavioral 
or emotional 
problems!!

A- CBCL 2-3 
or 4-16 (total 
problems scale)
Threshold: 90%tile
B- Physician 
Report Form 
(clinical opinion 
about presence 
of emotional/ 
behavioral or 
develop-mental 
problem) 
C- Agreement 
between two 
psychologist 
assessments 
for probable 
diagnoses;  
DSM IIIR

8.7% 
 

 
 
 
 
 
 
 

13.0% no V-codes
14.7% including       
V-codes

MH service use Of those identified by 
practitioner:  
69.4%  received advice/ 
ounseling,  
41.9 % received referral 

Of those with diagnoses:  
25.9% received counseling, 
19% received referral

continued
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Table 2. continued

Author/Date 
Problem 
investigated

A- Parent-Report Screening Measures
B- Primary or Community Health Care 
Practitioners
C- Psychiatric Diagnoses Outcome Findings

Method Rate

Lavigne et al., 
1996, primary 
study for 
Lavigne et al., 
1998, 1998a, 
1998b, 1999
See also 
Lavigne et al., 
1993

Behavioral 
or emotional 
problems
DSM IIIR 
diagnoses!!

A- CBCL 2-3 or 
4-16 (total problems 
scale) 
Threshold: 90% tile
C- Agreement 
between two 
independent  
psychologist 
assessment; 
probable DD 
diagnoses; all 
severity levels for 
ED: DSM IIIR

8.3% 
 
 

21.4%
Severe casesb 
9.1%

Lavigne et al., 
1998 
See also 
Lavigne et al., 
1996

MH service use at 1-3 
years

Attended > 1 mental health visit: 
Physician case: 39% 
Diagnosed case: 28%
Predictors of mental health service 
use were older age and greater 
impairment when identified

Lavigne et al., 
1998a, 1998b
See also 
Lavigne et al., 
1996, 1999

Stability of diagnoses 
and predictors of 
stable case status 
over 3.5-4 years

Stable diagnoses found for 
Children age 2-3 years: 56% 
Children age 4-5 years: 67%
Predictors of stable case status: 
low family cohesion, low SES, 
older age, high maternal negative 
affect,  negative life events

Lavigne et al., 
1999
See also 
Lavigne et al., 
1996, 1998a, 
1998b

Trajectories of 
behavioral and 
emotional problems 
over 3.5-4 years 

Total problems; 
children age 2-3 years: increased 
children age 4-5 years; decreased 
Predictors of increased problems: 
families have more conflict, less 
cohesion, more negative maternal 
affect, more negative life events

Leung et al., 
2005

Disruptive behavior 
problems!!

A- ECBI disruptive 
behavior scale

29.9%

 A- ECBI -Intensity 
scale Threshold 
90%tile

20.7%

A- ECBI-problem 
scale Thresholds: 
90%tile

13.7%

Rai et al., 1993 Behavior problems 
Xdd Xch

A- PBCL (behavior 
problems scale)

22.0%

Scale threshold 
≥ 12

Reijneveld et 
al., 2004

Psychosocial 
problems! 

A- CBCL 2-3 (total 
problems scale)  
Threshold: 90%tile
B- CHP 
assessment*

6.4% 
 

Total problems, 
9.4% 
Clinically significant 
problemsa, 4.6%

MH service use Of identified children: 
72.4% received advice 
40.7% received referral to another 
professional
24.1% consult with daycare, 
colleagues or authorities 
23.6% follow up

continued
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Table 2. continued

Author/Date 
Problem 
investigated

A- Parent-Report Screening Measures
B- Primary or Community Health Care 
Practitioners
C- Psychiatric Diagnoses Outcome Findings

Method Rate

Sim et al., 2013 Social/ emotional/ 
behavioral 
problems!

A- SDQ (Total 
difficulties, 2-4)
Threshold: 90%tile

8.8%

Sourander, A., 2001 Behavioral 
emotional 
problems!

A- CBCL/2-3 (any 
syndrome scales)
Threshold: 98%tile

7.9%

Sveen et al., 2013 See also 
Wichstrøm et al., 2012, 2013, 

2014, 2018, Sveen et al., 
2016, Husby and Wichstrøm 
2017

Emotional and 
behavioral 
disorders!

A- SDQ (total 
difficulties, 4-16) 
Threshold 
associated with 
PAPA Diagnoses

5.2%

Sveen et al., 2016
See also Sveen et al., 2013, 
Wichstrøm et al., 2012, 2013, 
2014, 2018
Husby and Wichstrøm, 2017

A- SDQ (total 
difficulties, 4-16)
Threshold 
associated with 
PAPA Diagnoses
C- PAPA  
Any DSM IV 
psychiatric disorder

Persistent DSM 
IV emotional and 
behavioral disorders 
from 4 years to 6 
years identified by 
PAPA

Of those retained in 
cohort, prevalence: 
at 4 years  5.8% (4.5-
7.6) 
at 6 years  7.7% (6.1-
9.7) 
Proportion of children 
with persistent 
disorders from age 
4 to age 6: 26.5% 
(16.5-39.7)

Takayanagi et al., 2016 ADHD! A- P-ADHD-RS-IV, 
Japanese version 
Threshold: 
90%tile 
C- Child 
psychiatrist: 
Diagnostic parent 
and child interviews

5.2% 
 
 

5.8%

Theunissen et al., 2012
Dataset A: Brugman et al., 
2001

Psychosocial 
problems!

A- CBCL 4-16  
(total  problems 
scale) 
Threshold: 90%tile
B- CHP 
assessment*

9.4% 
 
 

-Total problems, 
21.8% 
-Clinically 
significant 
problemsa, 9.5%

Theunissen et al., 2012
Dataset C: Reijnveld et al., 
2008

Psychosocial 
problems!

A- CBCL 4-16  
(total problems 
scale)  
threshold: 90%tile
B-CHP 
assessment*

8.6% 
 
 

-Total problems, 
26.0%
-Clinically 
significant 

continued
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Table 2. continued 

Author/Date 
Problem 
investigated

A- Parent-Report Screening 
Measures
B- Primary or Community Health 
Care Practitioners
C- Psychiatric Diagnoses Outcome Findings

Method Rate

Theunissen et al., 2013 
related to Theunissen et al., 
2015

Psychosocial 
problems!

A- SDQ 3-4 
(total difficulties)
Threshold 
associated with 
> 0.90 specificity 
against high 
CBCL 1½ -5 (total 
problems scale)  
Threshold: 90%tile

SDQ: 13.8%

Theunissen et al., 2015
See also Theunissen, 2013

Psychosocial 
problems!

A- SDQ 3-4 
(total difficulties) 
KIPPI, 1-4 
(total difficulties) 
ASQ:SE 36months  
ASQ:SE 48months  
(total score) 
CBCL 1 ½ -5 (total 
problems scale) 
Threshold: 90%tile
B- CHP 
assessment

SDQ: 
13.8%KIPPI: 
13.6%
ASQ:SE 
36 months: 
15.3%
ASQ:SE 
48 months: 
13.2%

SDQ total difficulties scale 
and ASQ: SE both provide 
significant added value 
to CHP assessment for 
prediction of elevated CBCL 
1½ -5 total problems scale.

Thompson et al., 1996 Behavior problems! A- BCL (behavior 
problems) 
Threshold: >10 

13.2%

Wakschlag et al., 2015 See 
Wiggins et al. 2018

Irritability at 
baseline Xdd

A- MAP - DB 
Temper Loss Scale
C- PAPA

N/A 

N/A

Symptoms of DSM 
5 disorders after 
6 months and 15 
months

Temper Loss scale scores 
predicted symptoms of ODD, 
ADHD, anxiety, depression at 
6 and 15 months

Weitzman et al., 2014 Socio-emotional/
behavior problems!

A- BITSEA 
(behavior/ 
socio-emotional 
problems)
Threshold: 85%tile

19.8%

Wichstrøm et al., 2012 See 
also Sveen et al., 2013, 2016, 
primary study for Wichstrøm 
et al., 2014, Husby & 
Wichstrøm 2017 related to 
Wichstrøm et al., 2013, 2018

Emotional /
behavioral 
disorders
DSM IV diagnoses!

A- SDQ (total 
difficulties)
Cut offs used to 
stratify samples: 
0-4, 5-8, 9-11,  
12-40)
C- PAPA
Any disorder, 
excluding 
encopresis

N/A

All severity 
levels, 13.0%
With 
impairment, 
7.1%

Wichstrøm et al., 2013 See 
also Wichstrøm et al., 2012, 
Sveen et al., 2013, 2016, 
Wichstrøm et al., 2014, 2018, 
Husby & Wichstrøm 2017

C- PAPA 
Anxiety disorders at 
6 years

All severity 
levels, 7.5 %

DSM IV anxiety 
disorders at 6 years

Behavioral inhibition, 
ADHD, parent anxiety, peer 
victimization and poor social 
skills were predictors of 
anxiety at age 6, controlling 
for initial anxiety

continued
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psychiatric diagnoses in preschool children seen in com-
munity	health	care	settings	(Egger	et	al.,	2006;	Lavigne	et	
al.,	1996;	Wichstrom	et	al.,	2012).	Although	some	 identi-
fied	 studies	 examined	 additional	 applied	 questions	 (e.g.,	
comparing two screening tools used by community health 
care practitioner (Kruizinga et al., 2015) examined referral 
to a co-located specialist for a brief intervention (Briggs et 
al., 2012), assessed feasibility and uptake of routine MH 

screening	(Fallucco	et	al.,	2017)),	there	is	not	yet	sufficient	
evidence to support widespread routine use of screening 
tools for MH problems in healthy preschool children. 

Our prevalence analyses indicate MH problems are fre-
quent,	 affecting	 about	 one	 in	 every	 six	 children,	 age	 two	
to six years, who see their health care provider. Based on 
the limited available data, we estimate that practitioners 

Table 2. continued

Author/Date 
Problem 
investigated

A- Parent-Report Screening 
Measures
B- Primary or Community Health 
Care Practitioners
C- Psychiatric Diagnoses Outcome Findings

Method Rate

Wichstrøm et al., 2014 See 
Wichstrøm et al., 2012, 2013, 
2018, Sveen et al., 2013, 
2016, Husby & Wichstrøm 
2017

MH service 
use at 4 
years and 
at 7 years

DSM IV anxiety 
disorders at 6 years

Three month rate of use 
among children with 
emotional and behavioral 
disorders, at age 4: 10.7%; at 
age 7: 25.2%; 
Predictors of service use at 
age 7: use of services at age 
4, low SES, parental burden, 
identified need by teacher

Wichstrøm et al., 2018
See Wichstrøm et al., 
2012, 2013, 2014, Sveen 
et al., 2013, 2016, Husby & 
Wichstrøm 2017

C- PAPA, CAPA
DSM IV symptoms 
at age 8, 10 years 
(ODD, CD, ADHD, 
Anxiety/
Depression)

DSM IV disorder 
symptoms at 8 years 
and at 10 yearsN

Temperament at age 4 and 6 
predicted disorder symptoms 
at ages 8 and 10 N

Wiggins et al. 2018 See 
Wakschlag et al., 2015

A- Two items 
derived from MAP-
DB temper loss 
scale
C- K-SADS-PL
For Symptoms of 
DSM 5 disorders

Symptoms of DSM 
5 disorders at early 
school age, mean 
age 7 years

High irritability at mean age 4, 
predicts persistent irritability, 
continued impairment at age 
5.5 and 7years, and ODD, 
DMDD age 7

ADHD: Attention Deficit/Hyperactivity Disorder, ASQ: SE: Ages and Stages: Social-emotional; BASC: Behavior assessment system for 
children-parent report scale; BCL: Behavior checklist; BITSEA: Brief Infant-Toddler Social and Emotional Assessment; CAPA: the Child and 
Adolescent Psychiatric Assessment, CBCL: Child behavior checklist; CD: Conduct disorder; CHP: Child healthcare professionals (specialist 
and nurses); DD: disruptive disorders; DMDD: Disruptive Mood Dysregulation Disorder; DSM IIIR: Diagnostic and Statistical Manual of 
Mental Disorders, third edition, revised; DSM IV: Diagnostic and Statistical Manual of Mental Disorders, fourth edition; DSM 5: Diagnostic and 
Statistical Manual of Mental Disorders, fifth edition;   ECBI: Eyberg Child Behavior Inventory;  ED: emotional disorders; ECSA: Early Childhood 
Screening Assessment; ITSEA: Infant-Toddler Social and Emotional Assessment; KIPPI: Dutch acronym for Brief Instrument Psychological 
and Pedagogical Problem Inventory; K-SADS-PL: Kiddie-Schedule for Affective Disorders- Present and Lifetime version; m: months; MAP-DB: 
Multidimensional Assessment Profile of Disruptive Behavior; MH: mental health; N: Norwegian cohort reported here; N/A: not available; ODD: 
Oppositional defiant disorder; P-ADHD-RS-IV: parent report ADHD rating scale, version for DSM IV; PAPA: the Preschool Age Psychiatric 
Assessment; PBCL: Preschool behavior checklist; RCT: Randomized controlled trial SDQ: Strengths & Difficulties Questionnaire; SES: 
socioeconomic status
a: Moderate/ severe problems
b: CGAS < 60
* Child Health Professional (CHP) preventive health assessment: following routine history and physical, CHP answered question; Does the 
child have a psycho social problem at this moment? Y/N  “Psychosocial problems” incorporates behavioral and emotional problems
!: Included children seen for well-child/preventive health visits. “Psychosocial problems” incorporates behavioral and emotional problems
!!: Unselected sample 
Xmi: Excluded children too medically ill to recruit
Xdd: Excluded children with known global developmental delay, autism, pervasive developmental disorder
Xch: Excluded children with chronic physical illness, epilepsy 
N: included only Norwegian cohort 
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clinically	 identify	MH	problems	in	17.6%	(95%	CI:	11.1,	
24.1) of preschool children, an estimate that is similar to that 
for	psychiatric	diagnoses,	18.4%	(95%	CI:	12.3,	24.4),	and	
rates similar to those in older children (Kato et al., 2015). 
Information to investigate concordance between practitio-
ner	identification	and	psychiatric	diagnoses	is	available	for	
one	study,	reflecting	clinical	practice	from	nearly	three	de-
cades ago. Therefore, it is premature to draw conclusions 
regarding	 concordance	 of	 practitioner-identified	 children	
with those meeting diagnostic criteria.

Sources of heterogeneity in prevalence estimates include 
sample characteristics such as age and level of impairment, 
clinical	 identification	methods,	and	practice	contexts.	The	
earliest study included in the pooled summary rates, used 
practitioner	 clinical	 impression,	 likely	 reflecting	 standard	
practice at the time, and resulting in a relatively low rate 
of	identification	(Lavigne	et	al.,	1993).	Since	early	1990s,	
temporal changes to pediatric MH and behavioral health 
care	have	included	refinements	to	formal	diagnostic	sche-
ma, with emphasis on assessment of adaptive functioning in 
DSM	IV,	(American	Psychiatric	Association	(APA),	1994)	
and consideration of neurodevelopmental disorders in DSM 
5	(American	Psychiatric	Association	(APA),	2013).	In	ad-
dition, awareness has increased regarding the need to ad-
dress behavioural health (Boat, 2015). Also included in the 
pooled	 estimate	 for	 practitioner	 identification,	 are	 studies	
from the Netherlands where a robust public health infra-
structure exists for developmental surveillance (Crone et 
al.,	2016;	Reijneveld	et	al.,	2004;	Theunissen	et	al.,	2012).	
Such an established preventive child health care system 
may	increase	early	identification	(Fleuren,	van	Dommelen,	
&	Dunnink,	2015).

Information was also sparse regarding service use outcomes 
following	identification	of	MH	problems	in	preschool	chil-
dren. Although data are limited, it appears that when cli-
nicians recognize early presentations of MH disorders, the 
majority provide advice to parents but less than half provide 
referrals to specialty care (see description under Results, 
section	 2)	 (Fallucco,	 Robertson-Blackmore,	 et	 al.,	 2017;	
Lavigne	et	al.,	1993;	Reijneveld	et	al.,	2004).	Such	health	
education as an initial intervention may represent a conser-
vative management approach that avoids over-diagnosis 
of young children, and the cost of potentially unnecessary 
referrals. In addition, practitioners in many communities 
may adjust their practice due to lack of available resources 
for MH supports for preschool children and their fami-
lies. Interestingly, such rates are consistent with observa-
tions of the threshold probability properties of widely used 
parent report MH screening tools for school age children 
(Sheldrick et al., 2015). As threshold values increase, the 
probability of a positive diagnosis for an individual child 
increases, however sensitivity decreases (Sheldrick et al., 
2015). Practitioners may set their clinical opinion about a 
child’s need for formal intervention at a higher value than 
published	thresholds	on	standardized	measures;	thus,	fewer	

children	are	 referred	 for	 specialty	care	 than	are	 identified	
(Sheldrick et al., 2015). Such low sensitivity associated 
with practitioner clinical opinion supports the rationale for 
a	screening	tool	as	an	initial	step	in	identification	protocols.

As described in the results section, reported rates of MH 
problems	identified	by	parent	report	measures	were	highly	
variable,	reflecting	the	purpose	of	the	research	studies	rath-
er than thresholds set for identifying clinical concern. An 
important aspect of using standardized measures in a clini-
cal context rather than a research one, however, is improved 
parent-practitioner communication. When asked explicitly 
on surveys, parents often raise concerns about their chil-
dren’s behavioral, emotional and social health (Brothers, 
Glascoe,	&	Robertshaw,	2008;	Glascoe,	1999;	Reijneveld	
et al., 2008). Not surprisingly, practitioner use of standard-
ized parent report tools improves agreement between prac-
titioners and parents regarding presence of problems for the 
child	(Brothers	et	al.,	2008;	Crone	et	al.,	2016;	Theunissen	
et al., 2012). Screening tools may lead to increased discus-
sions, and more investigations in response to concerns, 
but may or may not lead to increased referrals and use of 
specialty services (Berger-Jenkins, McCord, Gallagher, 
&	Olfson,	2012;	Jonovich	&	Alpert-Gillis,	2014).	Indeed,	
practitioners in U.S. jurisdictions where behavioral health 
screening has been mandated describe the primary func-
tional	benefit	in	terms	of	improved	discussions	with	parents	
about their children rather than in use of the screening tool 
to	identify	children	at	risk	(Van	Cleave,	Morales,	&	Perrin,	
2013).

After	 a	 child	 has	 been	 identified,	 some	 families	may	 de-
cline referral and an opportunity for intervention even when 
easily accessible through co-location in pediatric practices 
(Briggs	 et	 al.,	 2012;	Perrin,	Sheldrick,	McMenamy,	Hen-
son,	&	Carter,	2014).	Based	on	models	of	health	behavior,	
parental acceptance of intervention may often follow a 
lengthy process prior to recognition and acknowledgement 
of	a	problem,	one	that	can	be	difficult	for	parents	(Charach	
&	Fernandez,	2013).	Physician-	parent	discussions	during	
the child’s preschool years may encourage parents to accept 
mental health interventions more easily at a future date. 

Based on earlier experiences from implementation of de-
velopmental surveillance programs for infants and toddlers, 
routine use of parent report MH screening tools will require 
changes to health care practice infrastructure and proce-
dures, and establishment of professional relationships to 
provide	patient	access	to	specialized	care	(King	et	al.,	2010;	
Weitzman et al., 2015). Integrated primary care-behavioral 
health care programs may provide better outcomes for chil-
dren and youth requiring MH interventions than usual pri-
mary	care	(Asarnow,	Rozenman,	Wiblin,	&	Zeltzer,	2015).	
Such integrated health care programs generally include 
routine use of brief standardized parent report tools as a 
basic	 component	 (Kolko	&	 Perrin,	 2014).	 The	 screening	
implementation study described earlier included changes 



J Can Acad Child Adolesc Psychiatry, 29:2, May 2020 95

Identification of Preschool Children with Mental Health Problems in Primary Care: Systematic Review and Meta-analysis

to	infrastructure	and	procedures,	as	well	as	a	defined	path-
way to specialist care (Fallucco, Robertson-Blackmore, et 
al., 2017). Six months after training, primary care provid-
ers	 increased	 their	use	of	 standardized	 tools	 “most	of	 the	
time”	 from	4%	 to	 67%	 as	well	 as	 increasing	 counselling	
and referrals (Fallucco, Robertson-Blackmore, et al., 2017). 
Interestingly, providers did not institute routine use of tools 
for all well child visits, but rather for some children, per-
haps targeting those at high risk for problems. This clinical 
approach deserves further examination.

One way to conceptualize how to measure the utility of early 
identification	in	primary	care	would	be	to	estimate	the	num-
ber needed to screen, NNS, an estimate that is developed 
from	measurements	 of	 the	 effect	 of	 a	 screening	 strategy,	
such as the absolute risk reduction following interventions 
for	risk	factors	(Rembold,	1998).	This	could	be	helpful	for	
those developing public health policy regarding implemen-
tation of a mental health screening program. Several pieces 
of evidence are required to develop these estimates: the 
population	base	rate	of	disorder,	 the	rate	of	 identification,	
and	child	health	outcomes	following	identification,	such	as	
receipt of treatment and rate of positive outcome following 
intervention	(Rembold,	1998). This review addresses two of 
the rates required for calculating these measures: the base 
rate for diagnosed mental health disorders in preschool chil-
dren who are seen in primary or community health care set-
tings,	18.4%,	and	the	rate	of	identification	of	problems	by	
primary care or community practitioners, 17.6%. The chain 
of evidence required after this requires further investiga-
tion. Especially notable is the limited documentation about 
immediate clinical management and its outcomes, access to 
evidence-based interventions and subsequent impact on the 
child’s adaptive functioning and quality of life.

To address this lack of evidence, it will be necessary to 
develop, implement and evaluate programs that include 
service	 pathways	 from	primary	 care	 identification	 to	 evi-
dence-based interventions for preschool children with MH 
problems. Promising approaches appear to be 1) incor-
poration of brief standardized parent report tools for MH 
problems into developmental surveillance, 2) protocols to 
ensure	 timely	 access	 to	MH	 services,	 and	 3)	methods	 to	
provide regular feedback to health care providers regard-
ing the child’s MH outcomes so the clinical approach can 
be	adjusted	as	needed.	Effective	methods	will	 require	ad-
justments to practice infrastructure and procedures, skill 
training for practitioners, and integrated clinical pathways 
to access MH specialists who provide evidence based inter-
ventions	(King	et	al.,	2010;	Weitzman	et	al.,	2015).	Ideally	
each of these components would be rigorously evaluated 
to determine the extent to which practices and policies are 
evidence-based and leading to improved child outcomes. 

An important limitation is the small number of articles that 
met inclusion criteria and hence the extent of the empirical 
database to inform practice and policy. The heterogeneity 

across studies also limited the ability to conduct qualitative 
and quantitative synthesis, including comparisons of cross-
cultural practices. An additional limitation was the restric-
tion to those studies that had an English abstract. Neverthe-
less, our results are consistent with those of other recent 
systematic	reviews,	(CTFPHC,	2016;	Siu	et	al.,	2016;	Wal-
lace et al., 2015) indicating little evidence exists to inform 
practice	about	early	identification	of	MH	problems.

In summary, we have documented that a substantial num-
ber, almost one in six, of preschool children seen in primary 
or community health care settings may have MH problems. 
Overall, primary and community health care practitioners 
identify essentially the same percentages of preschool 
children as MH specialists, however concordance with di-
agnoses has not yet been widely tested and remains to be 
defined.	The	evidence	does	not	yet	 justify	routine	screen-
ing for MH problems for all preschool children in primary 
health care settings. Models of care that ensure access to 
effective	 interventions	 require	 further	 development	 and	
evaluation. Similar to care models for other chronic health 
conditions, best practice models generally include routine 
use of standardized screening tools, and embedded proce-
dures	 for	monitoring	service	use	and	outcomes	 (Kolko	&	
Perrin, 2014). More generally, targeted surveillance dur-
ing the preschool years could provide the foundation for an 
evidence-informed, outcomes-based practice to ensure that 
young children and their families in need receive timely and 
appropriate	MH	care.	Effective	early	interventions	exist	for	
some MH problems (Gleason et al., 2016) and young chil-
dren at high risk have shown improved long term outcomes 
following some early interventions (Karoly et al., 2005). 
However, substantial work is required to develop and eval-
uate methods that match preschool children in need with 
accessible evidence-based treatments that work. 

Acknowledgements / Conflicts of Interest
The authors are grateful to Elizabeth Uleryk, Library Direc-
tor, Hospital for Sick Children, Toronto, Ontario, Canada 
who designed the search strategy and to Tamsin Adams-
Webber, Library Manager, who conducted the updated liter-
ature search. We also thank Bradley Johnson, PhD. Scientist 
in the Child Health Evaluation Sciences program, Research 
Institute, Hospital for Sick Children, Toronto, Ontario, Can-
ada for consultation on development of systematic review 
methods. This research was supported by the Hospital for 
Sick Children Department of Psychiatry Endowment Fund. 

References
Achenbach, T. M. (2010). Achenbach System of Empirically Based 

Assesment (ASEBA). Retrieved	August	8	2014,	from	http://www.
aseba.org. 

Achenbach,	T.	M.,	Rescorla,	L.	A.,	&	Ivanova,	M.	Y.	(2012).	
International epidemiology of child and adolescent psychopathology 
I: Diagnoses, dimensions, and conceptual issues. Journal of the 



96

Charach et al

  J Can Acad Child Adolesc Psychiatry, 29:2, May 2020

American Academy of Child and Adolescent Psychiatry, 51(12), 1261-
1272.	doi:	10.1016/j.jaac.2012.09.010

American	Psychiatric	Association	(APA).	(1994).	Diagnostic and 
Statistical Manual of Mental Disorders (Fourth ed.). Washington, DC: 
American Psychiatric Association.

American	Psychiatric	Association	(APA).	(1987).	Diagnostic and 
Statistical Manual of Mental Disorders (Third Revised ed.). 
Washington, DC: American Psychiatric Publishing, Inc.

American	Psychiatric	Association	(APA).	(2013).	Diagnostic and 
Statistical Manual of Mental Disorders (Fifth ed.). Washington, DC: 
American Psychiatric Association, Inc.

Asarnow,	J.	R.,	Rozenman,	M.,	Wiblin,	J.,	&	Zeltzer,	L.	(2015).	
Integrated Medical-Behavioral Care Compared With Usual 
Primary Care for Child and Adolescent Behavioral Health: A 
Meta-analysis. JAMA Pediatrics, 169(10),	929-937.	doi:	10.1001/
jamapediatrics.2015.1141

Berger-Jenkins,	E.,	McCord,	M.,	Gallagher,	T.,	&	Olfson,	M.	(2012).	
Effect	of	routine	mental	health	screening	in	a	low-resource	pediatric	
primary care population. Clinical Pediatrics (Phila), 51(4),	359-365.	
doi:	10.1177/0009922811427582

Boat, T. F. (2015). Improving lifetime health by promoting behavioral 
health in children. JAMA, 313(15),	1509-1510.	doi:	10.1001/
jama.2015.2977

Briggs, R. D., Stettler, E. M., Silver, E. J., Schrag, R. D., Nayak, M., 
Chinitz,	S.,	&	Racine,	A.	D.	(2012).	Social-emotional	screening	for	
infants and toddlers in primary care. Pediatrics, 129(2),	e377-384.	doi:	
10.1542/peds.2010-2211

Brothers,	K.	B.,	Glascoe,	F.	P.,	&	Robertshaw,	N.	S.	(2008).	PEDS:	
developmental milestones -- an accurate brief tool for surveillance 
and screening. Clinical Pediatrics (Phila), 47(3),	271-279.	doi:	
10.1177/0009922807309419

Brown,	C.	M.,	Copeland,	K.	A.,	Sucharew,	H.,	&	Kahn,	R.	S.	
(2012). Social-emotional problems in preschool-aged children: 
Opportunities for prevention and early intervention. Archives of 
Pediatrics & Adolescent Medicine, 166(10),	926-932.	doi:	10.1001/
archpediatrics.2012.793

Brugman,	E.,	Reijneveld,	S.	A.,	Verhulst,	F.	C.,	&	Verloove-Vanhorick,	
S.	P.	(2001).	Identification	and	management	of	psychosocial	problems	
by preventive child health care. Archives of Pediatrics & Adolescent 
Medicine, 155(4),	462-469.	

Bufferd,	S.	J.,	Dougherty,	L.	R.,	Carlson,	G.	A.,	Rose,	S.,	&	Klein,	D.	N.	
(2012).	Psychiatric	disorders	in	preschoolers:	Continuity	from	ages	3	
to 6. American Journal of Psychiatry, 169(11), 1157-1164. doi: http://
dx.doi.org/10.1176/appi.ajp.2012.12020268

Bunte,	T.	L.,	Schoemaker,	K.,	Hessen,	D.	J.,	van	der	Heijden,	P.	G.,	&	
Matthys, W. (2014). Stability and change of ODD, CD and ADHD 
diagnosis in referred preschool children. Journal of Abnormal Child 
Psychology, 42(7),	1213-1224.	doi:	10.1007/s10802-014-9869-6

Canadian Task Force on Preventive Health Care (CTFPHC). (2016). 
Recommendations on screening for developmental delay. CMAJ, 
188(8),	579-587.	doi:	10.1503/cmaj.151437

Center of the Developing Child at Harvard University. (2010). The 
Foundations of Lifelong Health are Built in Early Childhood. http://
developingchild.harvard.edu/. 

Charach,	A.,	&	Fernandez,	R.	(2013).	Enhancing	ADHD	medication	
adherence: Challenges and opportunities. Current Psychiatry Reports, 
15(7),	371.	doi:	10.1007/s11920-013-0371-6

Commissioner	for	Children	and	Young	People	WA.	(2013).	Prevention	
and Early Intervention for Mental Health Problems and Disorders in 
Children	and	Young	People.	Subiaco,	WA:	Commissioner	for	Children	
and	Young	People,	Western	Australia.

Crone,	M.	R.,	Zeijl,	E.,	&	Reijneveld,	S.	A.	(2016).	When	do	parents	and	
child health professionals agree on child’s psychosocial problems? 
Cross-sectional study on parent-child health professional dyads. BMC 
Psychiatry, 16,	151.	doi:	10.1186/s12888-016-0867-9

Deeks, J. J., Dinnes, J., D’Amico, R., Sowden, A. J., Sakarovitch, C., 
Song, F.,... European Carotid. Surgery Trial Collaborative Groups. 

(2003).	Evaluating	non-randomised	intervention	studies.	Health 
Technology Assessment, 7(27),	iii-x,	1-173.	

Egger,	H.	L.,	&	Angold,	A..	(2006).	Common	emotional	and	behavioral	
disorders in preschool children: presentation, nosology, and 
epidemiology. Journal of Child Psychology & Psychiatry & Allied 
Disciplines, 47(3-4),	313-337.	

Egger,	H.	L.,	Erkanli,	A.,	Keeler,	G.,	Potts,	E.,	Walter,	B.	K.,	&	Angold,	
A.. (2006). Test-Retest Reliability of the Preschool Age Psychiatric 
Assessment (PAPA). Journal of the American Academy of Child & 
Adolescent Psychiatry, 45(5),	538-549.	

Fallucco, E. M., Robertson-Blackmore, E., Bejarano, C. M., Wysocki, T., 
Kozikowski,	C.	B.,	&	Gleason,	M.	M.	(2017).	Feasibility	of	Screening	
for Preschool Behavioral and Emotional Problems in Primary Care 
Using the Early Childhood Screening Assessment. Clinical Pediatrics 
(Phila), 56(1),	37-45.	doi:	10.1177/0009922816638077

Fallucco, E. M., Wysocki, T., James, L., Kozikowski, C., Williams, A., 
&	Gleason,	M.	M.	(2017a).	The	Brief	Early	Childhood	Screening	
Assessment: Preliminary Validity in Pediatric Primary Care. Journal of 
Developmental and Behavioral Pediatrics, 38(2),	89-98.	doi:	10.1097/
DBP.0000000000000384

Fleuren,	M.	A.,	van	Dommelen,	P.,	&	Dunnink,	T.	(2015).	A	systematic	
approach to implementing and evaluating clinical guidelines: The 
results	of	fifteen	years	of	Preventive	Child	Health	Care	guidelines	in	
the Netherlands. Social	Science	and	Medicine,	136-137,	35-43.	doi:	
10.1016/j.socscimed.2015.05.001

Foy,	J.	M.,	&	American	Academy	of	Pediatrics	(AAP)	Task	Force	on	
Mental Health. (2010). Enhancing pediatric mental health care: Report 
from the American Academy of Pediatrics Task Force on Mental 
Health. Introduction. Pediatrics, 125 Suppl 3,	S69-74.	doi:	10.1542/
peds.2010-0788C

Franz, L., Angold, A., Copeland, W., Costello, E. J., Towe-Goodman, N., 
&	Egger,	H.	(2013).	Preschool	anxiety	disorders	in	pediatric	primary	
care: Prevalence and comorbidity. Journal of the American Academy 
of Child and Adolescent Psychiatry, 52(12),	1294-1303	e1291.	doi:	
10.1016/j.jaac.2013.09.008

Glascoe,	F.	P.	(1999).	Using	parents’	concerns	to	detect	and	address	
developmental and behavioral problems. Journal of the Society of 
Pediatric Nurses, 4(1),	24-35.	

Gleason	MM,	Goldson	E,	Yogman	MW;	Council	on	early	childhood;	
committee	on	psychosocial	aspects	of	child	and	family	health;	section	
on developmental and behavioral pediatrics. (2016). Addressing Early 
Childhood Emotional and Behavioral Problems. Pediatrics, 138(6). 
doi:	10.1542/peds.2016-3025

Goodman, R. (2001). Psychometric properties of the strengths and 
difficulties	questionnaire.	Journal of the American Academy of Child 
& Adolescent Psychiatry, 40(11),	1337-1345.	

Harwood,	M.	D.,	O’Brien,	K.	A.,	Carter,	C.	G.,	&	Eyberg,	S.	M.	(2009).	
Mental health services for preschool children in primary care: A survey 
of maternal attitudes and beliefs. Journal of Pediatric Psychology, 
34(7), 760-768. 

Higgins,	J.	P.,	Thompson,	S.	G.,	Deeks,	J.	J.,	&	Altman,	D.	G.	(2003).	
Measuring inconsistency in meta-analyses. BMJ, 327(7414), 557-560. 

Husby,	S.	M.,	&	Wichstrom,	L.	(2017).	Interrelationships	and	
Continuities	in	Symptoms	of	Oppositional	Defiant	and	Conduct	
Disorders from Age 4 to 10 in the Community. Journal of Abnormal 
Child Psychology, 45(5),	947-958.	doi:	10.1007/s10802-016-0210-4

Jonovich,	S.	J.,	&	Alpert-Gillis,	L.	J.	(2014).	Impact	of	pediatric	
mental health screening on clinical discussion and referral 
for services. Clinical Pediatrics (Phila), 53(4),	364-371.	doi:	
10.1177/0009922813511146

Karoly,	L.A.,	Kilburn,	M.R.,	&	Canon,	J.S.	(2005).	Proven	Benefits	of	
Early Childhood Interventions. Research Briefs. https://www.rand.org/
pubs/research_briefs/RB9145.html

Kato,	N.,	Yanagawa,	T.,	Fujiwara,	T.,	&	Morawska,	A.	(2015).	Prevalence	
of	Children’s	Mental	Health	Problems	and	the	Effectiveness	of	
Population-Level Family Interventions. Journal of Epidemiology, 
25(8),	507-516.	doi:	10.2188/jea.JE20140198



J Can Acad Child Adolesc Psychiatry, 29:2, May 2020 97

Identification of Preschool Children with Mental Health Problems in Primary Care: Systematic Review and Meta-analysis

Keenan, K., Boeldt, D., Chen, D., Coyne, C., Donald, R., Duax, J.,...
Humphries, M. (2011). Predictive validity of DSM-IV oppositional 
defiant	and	conduct	disorders	in	clinically	referred	preschoolers.	
Journal of Child Psychology and Psychiatry, 52(1), 47-55. doi: 
10.1111/j.1469-7610.2010.02290.x

King, T. M., Tandon, S. D., Macias, M. M., Healy, J. A., Duncan, P. M., 
Swigonski, N. L.,...Lipkin, P. H. (2010). Implementing developmental 
screening and referrals: Lessons learned from a national project. 
Pediatrics, 125(2),	350-360.	doi:	10.1542/peds.2009-0388

Kolko,	D.	J.,	&	Perrin,	E.	(2014).	The	integration	of	behavioral	health	
interventions in children’s health care: Services, science, and 
suggestions. Journal of Clinical Child and Adolescent Psychology, 
43(2),	216-228.	doi:	10.1080/15374416.2013.862804

Kruizinga,	I.,	Jansen,	W.,	van	Sprang,	N.	C.,	Carter,	A.	S.,	&	Raat,	H.	
(2015).	The	Effectiveness	of	the	BITSEA	as	a	Tool	to	Early	Detect	
Psychosocial Problems in Toddlers, a Cluster Randomized Trial. PLoS 
One, 10(9),	e0136488.	doi:	10.1371/journal.pone.0136488

Lavigne,	J.	V.,	Arend,	R.,	Rosenbaum,	D.,	Binns,	H.	J.,	Christoffel,	K.	K.,	
Burns,	A.,	&	Smith,	A.	(1998).	Mental	health	service	use	among	young	
children receiving pediatric primary care. Journal of the American 
Academy of Child and Adolescent Psychiatry, 37(11),	1175-1183.	doi:	
10.1097/00004583-199811000-00017

Lavigne,	J.	V.,	Arend,	R.,	Rosenbaum,	D.,	Binns,	H.	J.,	Christoffel,	K.	
K.,	&	Gibbons,	R.	D.	(1998a).	Psychiatric	disorders	with	onset	in	the	
preschool years: I. Stability of diagnoses. Journal of the American 
Academy of Child and Adolescent Psychiatry, 37(12), 1246-1254. doi: 
10.1097/00004583-199812000-00007

Lavigne,	J.	V.,	Arend,	R.,	Rosenbaum,	D.,	Binns,	H.	J.,	Christoffel,	K.	
K.,	&	Gibbons,	R.	D.	(1998b).	Psychiatric	disorders	with	onset	in	the	
preschool years: II. Correlates and predictors of stable case status. 
Journal of the American Academy of Child and Adolescent Psychiatry, 
37(12),	1255-1261.	doi:	10.1097/00004583-199812000-00008

Lavigne,	J.	V.,	Binns,	H.	J.,	Christoffel,	K.	K.,	Rosenbaum,	D.,	Arend,	
R.,	Smith,	K.,...McGuire,	P.	A.	(1993).	Behavioral	and	emotional	
problems among preschool children in pediatric primary care: 
Prevalence and pediatricians’ recognition. Pediatric Practice Research 
Group. Pediatrics, 91(3),	649-655.	

Lavigne, J. V., Gibbons, R. D., Arend, R., Rosenbaum, D., Binns, 
H.	J.,	&	Christoffel,	K.	K.	(1999).	Rational	service	planning	in	
pediatric primary care: Continuity and change in psychopathology 
among children enrolled in pediatric practices. Journal of Pediatric 
Psychology, 24(5),	393-403.	

Lavigne,	J.	V.,	Gibbons,	R.	D.,	Christoffel,	K.	K.,	Arend,	R.,	Rosenbaum,	
D.,	Binns,	H.,...Isaacs,	C.	(1996).	Prevalence	rates	and	correlates	
of psychiatric disorders among preschool children. Journal of the 
American Academy of Child and Adolescent Psychiatry, 35(2), 
204-214. 

Leung,	C.	,	Leung,	S.,	Chan,	R.,	Tso,	K.,	&	Ip,	F.	(2005).	Child	
Behaviour and Parenting Stress in Hong Kong Families. Hong Kong 
Medicine Journal, 11,	373-380.	

Marklund, K. , Andershed, A. , Andershed, H. , Kalland, M. , Kouvonen, 
P.,	Ogden,	T.,...Eivor	Söderström,	E.	(2012).	Nordic	children	—	Early	
intervention for children and families: Nordic Center for Welfare and 
Social Issues.

McCain,	N.,	Mustard,	J.F.,	&	Shanker,	S.	(2007).	The	Long	Reach	of	
Childhood Early years study 2 (pp. 21-28): Council for Early Child 
Development.

Moher,	D.,	Liberati,	A.,	Tetzlaff,	J.,	Altman,	D.	G.,	&	Group,	Prisma.	
(2009).	Preferred	reporting	items	for	systematic	reviews	and	meta-
analyses: The PRISMA statement. Journal of Clinical Epidemiology, 
62(10),	1006-1012.	doi:	10.1016/j.jclinepi.2009.06.005

Neyeloff,	J.	L.,	Fuchs,	S.	C.,	&	Moreira,	L.	B.	(2012).	Meta-analyses	and	
Forest plots using a microsoft excel spreadsheet: Step-by-step guide 
focusing on descriptive data analysis. BMC Research Notes, 5, 52. doi: 
10.1186/1756-0500-5-52 1756-0500-5-52 [pii]

Perrin,	E.	C.,	Sheldrick,	R.	C.,	McMenamy,	J.	M.,	Henson,	B.	S.,	&	
Carter, A. S. (2014). Improving parenting skills for families of young 

children in pediatric settings: A randomized clinical trial. JAMA 
Pediatrics, 168(1),	16-24.	doi:	10.1001/jamapediatrics.2013.2919

Rai,	S.,	Malik,	S.	C.,	&	Sharma,	D.	(1993).	Behavior	problems	among	
preschool children.]. Indian Pediatrics, 30(4), 475-478. 

Reijneveld,	S.	A.,	Brugman,	e.,	Verhulst,	F.	C.,	&	Verloove-Vanhorick,	
S.	P.	(2004).	Identification	and	management	of	psychosocial	problems	
among toddlers in Dutch preventive child health care. Archives of 
Pediatrics & Adolescent Medicine, 158(8), 811-817. 

Reijneveld,	S.	A.,	de	Meer,	G.,	Wiefferink,	C.	H.,	&	Crone,	M.	R.	(2008).	
Parents’ concerns about children are highly prevalent but often not 
confirmed	by	child	doctors	and	nurses.	BMC Public Health, 8, 124. 
doi: 10.1186/1471-2458-8-124

Rembold,	C.	M.	(1998).	Number	needed	to	screen:	Development	of	a	
statistic for disease screening. BMJ, 317(7154),	307-312.	

Sawyer, M. G., Arney, F. M., Baghurst, P. A., Clark, J. J., Graetz, B. 
W., Kosky, R. J.,...Zubrick, S. R. (2001). The mental health of young 
people	in	Australia:	Key	findings	from	the	child	and	adolescent	
component of the national survey of mental health and well-being. 
Australian & New Zealand Journal of Psychiatry, 35(6), 806-814. 

Sheldrick, R. C., Benneyan, J. C., Kiss, I. G., Briggs-Gowan, M. J., 
Copeland,	W.,	&	Carter,	A.	S.	(2015).	Thresholds	and	accuracy	in	
screening tools for early detection of psychopathology. Journal of 
Child Psychology and Psychiatry, 56(9),	936-948.	doi:	10.1111/
jcpp.12442

Sheldrick,	R.	C.,	Merchant,	S.,	&	Perrin,	E.	C.	(2011).	Identification	of	
developmental-behavioral problems in primary care: a systematic 
review. Pediatrics, 128(2),	356-363.	doi:	10.1542/peds.2010-3261	
peds.2010-3261	[pii]

Sim,	F.,	O’Dowd,	J.,	Thompson,	L.,	Law,	J.,	Macmillan,	S.,	Affleck,	
M.,...Wilson,	P.	(2013).	Language	and	social/emotional	problems	
identified	at	a	universal	developmental	assessment	at	30	months.	BMC 
Pediatrics, 13,	206.	doi:	10.1186/1471-2431-13-206

Siu, A. L., Force, U. S. Preventive Services Task, Bibbins-Domingo, K., 
Grossman, D. C., Baumann, L. C., Davidson, K. W.,...Pignone, M. P. 
(2016).	Screening	for	Autism	Spectrum	Disorder	in	Young	Children:	
US Preventive Services Task Force Recommendation Statement. 
JAMA, 315(7),	691-696.	doi:	10.1001/jama.2016.0018

Sourander, A. (2001). Emotional and behavioural problems in a sample 
of Finnish three-year-olds. European Child and Adolescent Psychiatry, 
10(2),	98-104.	

Sveen,	T.	H.,	Berg-Nielsen,	T.	S.,	Lydersen,	S.,	&	Wichstrom,	L.	(2013).	
Detecting psychiatric disorders in preschoolers: Screening with the 
strengths	and	difficulties	questionnaire.	Journal of the American 
Academy of Child and Adolescent Psychiatry, 52(7),	728-736.	doi:	
10.1016/j.jaac.2013.04.010	S0890-8567(13)00256-6	[pii]

Sveen,	T.	H.,	Berg-Nielsen,	T.	S.,	Lydersen,	S.,	&	Wichstrom,	L.	(2016).	
Screening	for	Persistent	Psychopathology	in	4-Year-Old	Children.	
Pediatrics. doi: 10.1542/peds.2015-1648

Takayanagi,	N.,	Yoshida,	S.,	Yasuda,	S.,	Adachi,	M.,	Kaneda-Osato,	A.,	
Tanaka, M.,...Nakamura, K. (2016). Psychometric properties of the 
Japanese ADHD-RS in preschool children. Research in Developmental 
Disabilities, 55, 268-278. doi: 10.1016/j.ridd.2016.05.002

Theunissen,	M.	H.	,	Vogels,	A.	G.,	&	Reijneveld,	S.	A.	(2012).	Early	
detection of psychosocial problems in children aged 5 to 6 years by 
preventive child healthcare: Has it improved? Journal of Pediatrics, 
160(3),	500-504.	doi:	http://dx.doi.org/10.1016/j.jpeds.2011.08.038

Theunissen,	M.	H.,	Vogels,	A.	G.,	de	Wolff,	M.	S.,	Crone,	M.	R.,	&	
Reijneveld, S. A. (2015). Comparing three short questionnaires to 
detect	psychosocial	problems	among	3	to	4-year	olds.	BMC Pediatrics, 
15,	84.	doi:	10.1186/s12887-015-0391-y

Theunissen,	M.	H.,	Vogels,	A.	G.,	de	Wolff,	M.	S.,	&	Reijneveld,	S.	A.	
(2013).	Characteristics	of	the	strengths	and	difficulties	questionnaire	
in preschool children. Pediatrics, 131(2), e446-454. doi: 10.1542/
peds.2012-0089

Theunissen,	M.	H.,	Vogels,	A.	G.,	&	Reijneveld,	S.	A.	(2012a).	Work	
experience and style explain variation among pediatricians in the 



98

Charach et al

  J Can Acad Child Adolesc Psychiatry, 29:2, May 2020

detection of children with psychosocial problems. Academy of 
Pediatrics, 12(6),	495-501.	doi:	10.1016/j.acap.2012.07.004

Thompson, M. J., Stevenson, J., Sonuga-Barke, E., Nott, P., Bhatti, Z., 
Price,	A.,	&	Hudswell,	M.	(1996).	Mental	health	of	preschool	children	
and their mothers in a mixed urban/rural population. I. Prevalence and 
ecological factors. British Journal of Psychiatry, 168(1), 16-20. 

Van	Cleave,	J.,	Morales,	D.	R.,	&	Perrin,	J.	M.	(2013).	Pediatric	response	
to court-mandated Medicaid behavioral screening in Massachusetts. 
Journal of Development and Behavioral Pediatrics, 34(5),	335-343.	
doi:	10.1097/DBP.0b013e318290566f

Wakschlag, L. S., Briggs-Gowan, M. J., Hill, C., Danis, B., Leventhal, 
B. L., Keenan, K.,...Carter, A. S. (2008). Observational Assessment 
of Preschool Disruptive Behavior, Part II: validity of the Disruptive 
Behavior Diagnostic Observation Schedule (DB-DOS). Journal of the 
American Academy of Child and Adolescent Psychiatry, 47(6),	632-
641.	doi:	10.1097/CHI.0b013e31816c5c10

Wakschlag, L. S., Estabrook, R., Petitclerc, A., Henry, D., Burns, J. L., 
Perlman, S. B.,...Briggs-Gowan, M. L. (2015). Clinical Implications 
of a Dimensional Approach: The Normal:Abnormal Spectrum of Early 
Irritability. Journal of the American Academy of Child and Adolescent 
Psychiatry, 54(8),	626-634.	doi:	10.1016/j.jaac.2015.05.016

Wallace, I. F., Berkman, N. D., Watson, L. R., Coyne-Beasley, T., Wood, 
C.	T.,	Cullen,	K.,	&	Lohr,	K.	N.	(2015).	Screening	for	Speech	and	
Language	Delay	in	Children	5	Years	Old	and	Younger:	A	Systematic	
Review. Pediatrics, 136(2),	e448-462.	doi:	10.1542/peds.2014-3889

Weitzman,	C.,	Edmonds,	D.,	Davagnino,	J.,	&	Briggs-Gowan,	M.	
J.	(2014).	Young	child	socioemotional/behavioral	problems	and	
cumulative psychosocial risk. Infant Ment Health Journal, 35(1),	1-9.	
doi: 10.1002/imhj.21421

Weitzman, C., Wegner, L., Section on, Developmental, Behavioral, 
Pediatrics, Committee on Psychosocial Aspects of Child, Family, 
Health,...American Academy of Pediatrics. (2015). Promoting optimal 
development: Screening for behavioral and emotional problems. 
Pediatrics, 135(2),	384-395.	doi:	10.1542/peds.2014-3716

Whiteford, H. A., Degenhardt, L., Rehm, J., Baxter, A. J., Ferrari, A. J., 
Erskine,	H.	E.,...Vos,	T.	(2013).	Global	burden	of	disease	attributable	
to mental and substance use disorders: Findings from the Global 
Burden of Disease Study 2010. Lancet, 382(9904),	1575-1586.	doi:	
10.1016/S0140-6736(13)61611-6

Whiting PF, Rutjes AW, Westwood ME, Mallett S, Deeks JJ, Reitsma 
JB,	Leeflang	MM,	Sterne	JA,	Bossuyt	PM,	QUADAS-2	Group.	

QUADAS-2: a revised tool for the quality assessment of diagnostic 
accuracy	studies.	Ann	Intern	Med.	2011;155:529–36.	31.		

Wichstrom,	L.,	Belsky,	J.,	&	Berg-Nielsen,	T.	S.	(2013).	Preschool	
predictors of childhood anxiety disorders: A prospective community 
study. Journal of Child Psychology and Psychiatry, 54(12),	1327-
1336.	doi:	10.1111/jcpp.12116

Wichstrom,	L.,	Belsky,	J.,	Jozefiak,	T.,	Sourander,	A.,	&	Berg-Nielsen,	
T. S. (2014). Predicting service use for mental health problems 
among young children. Pediatrics, 133(6), 1054-1060. doi: 10.1542/
peds.2013-3184

Wichstrom, L., Berg-Nielsen, T. S., Angold, A., Egger, H. L., Solheim, 
E.,	&	Sveen,	T.	H.	(2012).	Prevalence	of	psychiatric	disorders	in	
preschoolers. Journal of Child Psychology and Psychiatry, 53(6),	695-
705.	doi:	10.1111/j.1469-7610.2011.02514.x

Wichstrom,	L.,	Penelo,	E.,	Rensvik	Viddal,	K.,	de	la	Osa,	N.,	&	
Ezpeleta, L. (2018). Explaining the relationship between temperament 
and symptoms of psychiatric disorders from preschool to middle 
childhood:	Hybrid	fixed	and	random	effects	models	of	Norwegian	and	
Spanish children. Journal of Child Psychology and Psychiatry, 59(3),	
285-295.	doi:	10.1111/jcpp.12772

Wiefferink,	C.	H.,	Reijneveld,	S.	A.,	de	Wijs,	J.,	Swagerman,	M.,	
Campman,	D.,	&	Paulussen,	T.	G.	(2006).	Screening	for	psychosocial	
problems in 5-6-year olds: A randomised controlled trial of routine 
health assessments. Patient Education and Counseling, 60(1), 57-65. 
doi:	10.1016/j.pec.2004.11.013

Wiggins, J. L., Briggs-Gowan, M. J., Estabrook, R., Brotman, M. A., 
Pine,	D.	S.,	Leibenluft,	E.,	&	Wakschlag,	L.	S.	(2018).	Identifying	
Clinically	Significant	Irritability	in	Early	Childhood.	Journal of the 
American Academy of Child and Adolescent Psychiatry, 57(3),	191-
199	e192.	doi:	10.1016/j.jaac.2017.12.008

Willoughby,	M.	T.,	Angold,	A.,	&	Egger,	H.	L.	(2008).	Parent-reported	
attention-deficit/hyperactivity	disorder	symptomatology	and	sleep	
problems in a preschool-age pediatric clinic sample. Journal of the 
American Academy of Child and Adolescent Psychiatry, 47(9),	1086-
1094.	doi:	10.1097/CHI.0b013e31817eed1b

World Health Organzation (WHO). (2004). Promoting mental health: 
concepts, emerging evidence, practice: Summary report Geneva: 
World Health Organization, Department of Mental Health and 
Substance Abuse.



J Can Acad Child Adolesc Psychiatry, 29:2, May 2020 99

Identification of Preschool Children with Mental Health Problems in Primary Care: Systematic Review and Meta-analysis

Set History

1 «attention deficit and disruptive behavior disorders»/ 
or attention deficit disorder with hyperactivity/ or 
conduct disorder/ 

2 «minimal brain d?sfunction*».mp.

3 ((attention adj2 deficit*) or adhd).ti,ab.

4 Hyperkinesis/

5 Child Behavior Disorders/

6 aggression/ or agonistic behavior/

7 inattent*.ti,ab.

8 (disruptive adj4 disorder*).ti,ab.

9 (disruptive adj4 behavio*).ti,ab.

10 «non-complian*».ti,ab.

11 (temper adj2 tantrum*).ti,ab.

12 ((opposition* or defian*) adj4 (disorder* or behavio*)).
ti,ab

13 (dysregulat* or disregulat*).ti,ab.

14 Or/1-13

15 «sensitivity and specificity»/ or «predictive value of 
tests»/ or roc curve/ or signal-to-noise ratio/

16 evaluation studies.pt. or evaluation studies as topic/

17 validation studies.pt. or validation studies as topic/

18 diagnostic errors/ or false negative reactions/ or false 
positive reactions/ or observer variation/

19 (likelihood or likelihood ratio:).ti,ab.

20 likelihood functions/

21 mass screening/ or screen*.ti,ab.

22 questionnaire/ or self report/ or (questionnaire* or 
survey*).ti,ab. 

23 (parent* adj2 report*).ti,ab.

24 (tool* or instrument* or scale*).mp.

25 exp Psychiatric Status Rating Scales/

26 Interview, Psychological/

27 (screen* or diagnos* or detect* or determine or 
casefinding* or (case adj2 finding*)).ti,ab.

28 Or/15-27

29 14 and 28

30 limit 29 to «preschool child (2 to 5 years)»

31 (preschool* or pre-school* or «2 year* old*» or «3 
year* old*» or «4 year* old*» or «5 year* old*» or 
«two year* old*» or «three year* old*» or «four year* 
old*» or «five year* old*» or toddler* or tot or tots or 
kindergarten*).ti,ab.

32 30 or (29 and 31)

Appendix A Search Strategies

MEDLINE:
The	search	strategy	for	OvidSP	MEDLINE(R)	and	Epub	Ahead	of	Print,	In-Process	&	Other	Non-Indexed	Citations	(1946	
to March 7, 2018) using a combination of MeSH terms and textwords.

Set History

32 30 or (29 and 31)

33  (harm or harms or «adverse event*» or «adverse 
effect*»).ti,ab. or ae.fs. or/57-61 [****Harm terms****] 
(2053557)

34 ((over or excess* or unnecessary or unjustified) and 
(treat* or diagnos*)).ti,ab.

35 label?ing.ti,ab.

36 Stress, Psychological/

37 social stigma/ or stereotyping/ or «denial 
(psychology)»/ or anger/ or anxiety/ or guilt/

38 Or/33-38

39 14 and 38

40 limit 39 to «preschool child (2 to 5 years)»

41 (preschool* or pre-school* or «2 year* old*» or «3 
year* old*» or «4 year* old*» or «5 year* old*» or 
«two year* old*» or «three year* old*» or «four year* 
old*» or «five year* old*» or toddler* or tot or tots or 
kindergarten*).ti,ab.

42 40 or (39 and 41)

43 32 and 42
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EMBASE 
The	search	strategy	for	OvidSP	EMBASE	Classic	+	EMBASE	(1947	to	March	7,	2018)	using	a	combination	of	EMBASE	
terms and textwords. 

Set History

1 attention deficit disorder/ or hyperactivity/ or conduct 
disorder

2 minimal brain dysfunction/ or «minimal brain 
d?sfunction*».mp

3 ((attention adj2 deficit*) or adhd).ti,ab.

4 Behavior Disorders/

5 exp aggression/ or «agnostic behavi?r*».ti,ab.

6 inattent*.ti,ab.

7 exp impulse control disorder/

8 (disruptive adj4 behavio*).ti,ab.

9 «non-complian*».ti,ab.

10 (temper adj2 tantrum*).ti,ab.

11 oppositional defiant disorder/ or ((opposition* or defian*) 
adj4 (disorder* or behavio*)).ti,ab.

12 (dysregulat* or disregulat*).ti,ab.

13 Or/1-12

14 sensitivity analysis/ or «sensitivity and specificity»/ or 
signal noise ratio/ 

15 «prediction and forecasting»/ or prediction/

16 receiver operating characteristic/ or («roc curve*» or 
(roc adj2 curve*)).mp. or reproducibility/ or reliability/ or 
cronbach alpha coefficient/ or internal consistency/ or 
interrater reliability/ or intrarater reliability/ or item total 
correlation/ or kuder richardson coefficient/ or split half 
correlation/ or test retest reliability/

17 diagnostic error/ or false negative result/ or false 
positive result/ or ((diagnostic adj5 error*) or (false adj5 
negative*) or (false adj5 positive*)).mp. or laboratory 
diagnosis/ or abnormal laboratory result/

18 likelihood functions/ or (likelihood or (likelihood adj2 
ratio*)).mp

19 evaluation/ or validation study/ or ((evaluation or 
validation) adj2 (study or studies)).ti,ab.

20 Exp mass screening/ or screen*.ti,ab.

21 exp «named inventories, questionnaires and rating 
scales»/ or exp questionnaires/ or self report/ or 
(questionnaire* or survey*).ti,ab. 

22 (parent* adj2 report*).ti,ab.

23 (tool* or instrument* or scale*).mp.

24 psychological rating scale/

25 exp psychologic test/

26 (screen* or diagnos* or detect* or determine or 
casefinding* or (case adj2 finding*)).ti,ab.

27 Or/14-26

28 13 and 27

29 limit 28 to preschool child <1 to 6 years

Set History

30 (preschool* or pre-school* or «2 year* old*» or «3 year* 
old*» or «4 year* old*» or «5 year* old*» or «two year* 
old*» or «three year* old*» or «four year* old*» or «five 
year* old*» or toddler* or tot or tots or kindergarten*).
ti,ab.

31 29 or (28 and 30)

32 (harm or harms or «adverse event*» or «adverse 
effect*»).ti,ab. or ae.fs.

33 ((over or excess* or unnecessary or unjustified) and 
(treat* or diagnos*)).ti,ab.

34 Mental Stress/

35 Stress, Psychological/

36 social stigma/ or social psychology/ or stigma/ or denial/ 
or anger/ or rage/ or anxiety/ or guilt/ or stereotyp*.ti,ab.

37 Or/32-36

38 13 and 37

39 limit  38 to preschool child <1 to 6 years

40 (preschool* or pre-school* or «2 year* old*» or «3 year* 
old*» or «4 year* old*» or «5 year* old*» or «two year* 
old*» or «three year* old*» or «four year* old*» or «five 
year* old*» or toddler* or tot or tots or kindergarten*).
ti,ab.

41 39 or (38 and 40)

42 31 and 41
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PsycINFO
The	search	strategy	for	OvidSP	PsycINFO	(1967	to	March	7,	2018)	using	a	combination	of	PsycINFO	terms	and	textwords.	

Set History

1 attention deficit disorder/ or attention deficit 
disorder with hyperactivity/ or conduct disorder/ or 
hyperkinesis/

2 «minimal brain d?sfunction*».mp

3 ((attention adj2 deficit*) or adhd).ti,ab.

4 Exp Behavior Disorders/

5 aggressiveness/ or aggressive behavior/.

6 inattent*.ti,ab.

7 exp impulse control disorders /

8 (disruptive adj4 (disorder* or behavio*)).ti,ab.

9 «non-complian*».ti,ab.

10 Tantrums/ or (temper adj2 tantrum*).ti,ab.

11 oppositional defiant disorder/ or ((opposition* or 
defian*) adj4 (disorder* or behavio*)).ti,ab.

12 (dysregulat* or disregulat*).ti,ab.

13 Or/1-12

14 (sensitivity or specificity).ti,ab.

15 statistical validity/ or statistical analysis/ or 
«consistency (measurement)»/ or exp prediction 
errors/ or exp statistical correlation/ or statistical 
reliability/ or exp statistical variables/

16 («roc curve*» or (roc adj2 curve*)).mp. or evaluation/ 
or treatment effectiveness evaluation/ or exp errors/

17 maximum likelihood/

18 (likelihood or likelihood ratio:).ti,ab.

19 evaluation criteria/ or test reliability/ or test validity/

20 screening/ or exp psychiatric evaluation/ or exp 
screening tests/ or screen*.ti,ab.

21 questionnaires/ or mail surveys/ or exp surveys/ or 
telephone surveys/ or self report/ or (questionnaire* 
or survey*).ti,ab.

22 (parent* adj2 report*).ti,ab.

23 (tool* or instrument* or scale*).mp.

24 rating scales/ or psychodiagnostic interview/ or 
diagnostic interview schedule/ or structured clinical 
interview/ or intake interview/ or exp psychiatric 
evaluation/

25 exp psychological assessment/

26 (screen* or diagnos* or detect* or determine or 
casefinding* or (case adj2 finding*)).ti,ab.

27 Or/14-26

28 13 and 27

29 limit 28 to 160 preschool age

30 (preschool* or pre-school* or «2 year* old*» or «3 
year* old*» or «4 year* old*» or «5 year* old*» or 
«two year* old*» or «three year* old*» or «four year* 
old*» or «five year* old*» or toddler* or tot or tots or 
kindergarten*).ti,ab.

Set History

30 (preschool* or pre-school* or «2 year* old*» or «3 
year* old*» or «4 year* old*» or «5 year* old*» or 
«two year* old*» or «three year* old*» or «four year* 
old*» or «five year* old*» or toddler* or tot or tots or 
kindergarten*).ti,ab.

31 29 or (28 and 30)

32 (harm or harms or «adverse event*» or «adverse 
effect*»).ti,ab.

33 ((over or excess* or unnecessary or unjustified) and 
(treat* or diagnos*)).ti,ab. or 

34 labeling/ or label?ing.ti,ab.

35 stress/ or psychological stress/ or social stress/ or 
stress reactions/

36 stereotyped attitudes/ or stigma/ or denial/ or anger/ 
or anger control/ or anxiety/ or guilt/

37 Or/32-36

38 13 and 37

39 limit 38 to 160 preschool age

40 (preschool* or pre-school* or «2 year* old*» or «3 
year* old*» or «4 year* old*» or «5 year* old*» or 
«two year* old*» or «three year* old*» or «four year* 
old*» or «five year* old*» or toddler* or tot or tots or 
kindergarten*).ti,ab.

41 39 or (38 and 40)

42 31 and 41
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ERIC
The	search	strategy	for	OvidSP	ERIC	(1965	to	December	15,	2015)	using	a	combination	of	ERIC	terms	and	textwords.	(note:	
the license for OvidSP ERIC license expired prior to update in March 2017. Negligible unique articles were found using this 
database, therefore we chose not to seek another source for ERIC.)

Set History

1 attention deficit disorders/ or attention deficit 
hyperactivity disorder/ or (conduct adj2 disorder*).
ti,ab. or  hyperactivity/ 

2 minimal brain dysfunction/ or «minimal brain 
d?sfunction*».mp

3 ((attention adj2 deficit*) or adhd).ti,ab.

4 behavior problems/ or behavior disorders/

5 self control/ or (Impulse adj2 Control).mp.

6 inattent*.ti,ab.

7 ((opposition* or defian*) adj4 (disorder* or behavio*)).
ti,ab.

8 (disruptive adj4 (disorder* or behavio*)).ti,ab.

9 «non-complian*».ti,ab.

10 (temper adj2 tantrum*).ti,ab.

11 (dysregulat* or disregulat*).ti,ab.

12 Or/1-11

13 (sensitivity or specificity).ti,ab.

14 evaluation criteria/ or reliability/ or validity/ or 
evaluation/ or evaluation methods/ or prediction/

15 («roc curve*» or (roc adj2 curve*)).mp. or  «error of 
measurement»/ or scoring/ or true scores/

16 maximum likelihood statistics/ 

17 (likelihood or likelihood ratio:).ti,ab.

18 test reliability/ or test interpretation/ or test validity/

19 screening tests/ or psychological evaluation/ or 
psychological testing/ or psychometrics/ or screen*.
ti,ab.

20 questionnaires/ or mail surveys/ or online surveys/ or 
semi structured interviews/ or surveys/ or telephone 
surveys/ or (self adj2 report*).ti,ab. or (questionnaire* 
or survey*).ti,ab.

21 (parent* adj2 report*).ti,ab.

22 (tool* or instrument* or scale*).mp.

23 exp rating scales/ or interrater reliability/

24 interviews/ or semi structured interviews/ or structured 
interviews/

25 (screen* or diagnos* or detect* or determine or 
casefinding* or (case adj2 finding*)).ti,ab.

26 Or/13-25

27 12 and 26

28 preschool children/ or toddlers/ or kindergarten/ or 
preschool education/ or (preschool* or pre-school* 
or «2 year* old*» or «3 year* old*» or «4 year* old*» 
or «5 year* old*» or «two year* old*» or «three year* 
old*» or «four year* old*» or «five year* old*» or 
toddler* or tot or tots or kindergarten*).ti,ab.

Set History

29 27 and 28

30 harm or harms or «adverse event*» or «adverse 
effect*»).ti,ab. 

31 ((over or excess* or unnecessary or unjustified) and 
(treat* or diagnos*)).ti,ab. or 

32  «labeling (of persons)»/ or label?ing.ti,ab

33 anxiety/ or stress variables/

34 stereotypes/ or stigma*.ti,ab. or denial*.ti,ab. or 
aggression/ or anger.ti,ab. or guilt*.ti,ab.

35 Or/30-34

36 12 and 35

37 preschool children/ or toddlers/ or kindergarten/ or 
preschool education/ or (preschool* or pre-school* 
or «2 year* old*» or «3 year* old*» or «4 year* old*» 
or «5 year* old*» or «two year* old*» or «three year* 
old*» or «four year* old*» or «five year* old*» or 
toddler* or tot or tots or kindergarten*).ti,ab.

38 36 and 37

39 29 and 38
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APPENDIX B: Quality of Studies

Table A: Quality of Diagnostic Studies about Preschool Children with Mental Health Problems in Primary or Community 
Health Care Setting Assessed by QUADAS-2 Scale (Whiting et al., 2011).

APPENDIX B: Quality of Studies 
 
Table A: Quality of Diagnostic Studies about Preschool Children with Mental Health Problems in Primary or Community 
Health Care Setting Assessed by QUADAS-2 Scale (Whiting et al., 2011). 
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Risk of Bias 

Patient 
Selection * * ? ? ? * H * * * 

Index Test * * ? ? * * H ? * * 

Reference Test * ?       * * * ? H ? ? * 

Flow and 
Timing * * * * * * H * * * 

Applicability 

Patient 
Selection * * * * * * * * * * 

Index test H * H * * * * * * * 

Reference 
Standard * ? * * * * ? ? * * 

* Represents low risk of bias 
?  Represents unclear risk of bias 
H Represents high risk of bias 
a,b,c Datasets A: Brugman, 2001; B: Wiefferink 2006; C: Reijneveld, 2008 

# Represents 2 reports, same dataset 

 
 
  

* Represents low risk of bias
?  Represents unclear risk of bias
H Represents high risk of bias
a,b,c Datasets A: Brugman, 2001; B: Wiefferink 2006; C: Reijneveld, 2008
# Represents 2 reports, same dataset
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APPENDIX B: continued
Table B: Quality of Cross-Sectional Studies about Preschool Children with Mental Health Problems in Primary or 
Community Health Care Setting as Assessed by the Modified New-Castle Ottawa Scale

 
 
 

Table B: Quality of Cross-Sectional Studies about Preschool Children with Mental Health Problems in Primary or 
Community Health Care Setting as Assessed by the Modified New-Castle Ottawa Scale33  
 

Quality assessment criteria Criterion 

B
ro

w
n 

20
12

44
 

C
ro

ne
 2

01
630

 

H
ar

w
oo

d 
20

09
51

Le
un

g 
20

05
40

 

R
ai

 1
99

341

Si
m

 2
01

352
 

So
ur

an
de

r 
20

01
38

 

T
ho

m
ps

on
 

19
96

53

W
ei

tz
m

an
 

20
14

57
 

Representativeness of the 
exposed cohort 

Truly representative of the general 
population visiting clinics  *  *   *  * 

Somewhat representative of the 
general population vising clinics *     *  *  

Selection of the non-exposed 
cohort 

Drawn from the same community as 
exposed cohort * * * * * * * * * 

Ascertainment of exposure Validated questionnaire/Structured 
interview * * * *  * * * * 

Comparability of groups on 
basis of design or analysis 

Study controls for age * * * * * * * * * 
Study controls for any gender, race 
and family psychosocial status * * * * *  * * * 

 
 
Adequacy of follow up of 
cohorts 
 
 
 

Complete follow up: all subjects 
accounted for * *        

Subjects lost to follow up unlikely 
to introduce bias: >75% follow up, 
or description provided of those lost 

   *  * * * * 

Summary score (maximum of 6 stars) 6 6 4 6 3 5 6 6 6 

* Criterion fulfilled. Each criterion can be awarded a maximum of one star (representing “yes”) for each numbered item within the Representativeness of cohort 
and Adequacy	of	follow-up categories. A maximum of two stars can be given for Comparability.  

 
 
 
 

* Criterion fulfilled. Each criterion can be awarded a maximum of one star (representing “yes”) for each numbered item within the 
Representativeness of the exposed cohort’ and ‘Adequacy of follow up of cohort’ categories. A maximum of two stars can be given for 
Comparability of groups. 
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APPENDIX B: continued
Table C: Quality of Longitudinal Studies about Preschool Children with Mental Health Problems in Primary or 
Community Health Care Setting as Assessed by the Modified New-Castle Ottawa Scale 
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Representativeness of the 
exposed cohort 

Truly representative of the general 
population visiting clinics    * *    * * 

Somewhat representative of the general 
population vising clinics * * *     

Selection of the non-exposed 
cohort 

Drawn from the same community as 
exposed cohort * *  * * * * 

Ascertainment of exposure Validated questionnaire/Structured 
interview  * *   * * * 

Documentation that outcome 
of interest is present/absent at 
baseline 

Yes * * *  * * * 

Comparability of cohorts on 
basis of design or analysis 

Study controls for age * *  * * * * 

Study controls for any gender, race and 
family psychosocial status * *  * * * * 

Assessment of outcome 
Independent blind assessment   *     
Validated questionnaire/Structured 
interview * *   * * * 

 
Adequacy of follow-up of 
cohort 
 
 
 

Complete follow up: all subjects 
accounted for        

Subjects lost to follow up unlikely to 
introduce bias: >75% followed up, or 
description provided of those lost 

* *     * * * * * 

Summary score (maximum of 8 stars) CT8 CT8    CT4 5 ##8 #8 ### 8 

 

* Criterion fulfilled. A star can be awarded a maximum of one star (representing “yes”) for each numbered item within the ‘Representativeness of 
exposed cohort’, ‘Assessment of outcome’, and ‘Adequacy of follow-up of cohorts’. A maximum of two stars can be given for Comparability. 
# Represents 2 reports, same dataset; ## Represents 3 reports, same dataset; ### Represents 5 reports, same dataset; CT Clinical trial with follow 
up


