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ABSTRACT
Question Mental disorders typically start in childhood
and persist, causing high individual and collective
burdens. To inform policymaking to address children’s
mental health in high-income countries we aimed to
identify updated data on disorder prevalence.
Methods We identified epidemiological studies
reporting mental disorder prevalence in representative
samples of children aged 18 years or younger—including
a range of disorders and ages and assessing impairment
(searching January 1990 through February 2021). We
extracted associated service-use data where studies
assessed this. We conducted meta-analyses using a
random effects logistic model (using R metafor package).
Findings Fourteen studies in 11 countries met
inclusion criteria, published from 2003 to 2020 with
a pooled sample of 61 545 children aged 4–18
years, including eight reporting service use. (All data
were collected pre-COVID-19.) Overall prevalence of
any childhood mental disorder was 12.7% (95% CI
10.1% to 15.9%; I2=99.1%). Significant heterogeneity
pertained to diagnostic measurement and study location.
Anxiety (5.2%), attention-deficit/hyperactivity (3.7%),
oppositional defiant (3.3%), substance use (2.3%),
conduct (1.3%) and depressive (1.3%) disorders
were the most common. Among children with mental
disorders, only 44.2% (95% CI 37.6% to 50.9%)
received any services for these conditions.
Conclusions An estimated one in eight children have
mental disorders at any given time, causing symptoms
and impairment, therefore requiring treatment. Yet even
in high-income countries, most children with mental
disorders are not receiving services for these conditions.
We discuss the implications, particularly the need to
substantially increase public investments in effective
interventions. We also discuss the policy urgency, given
the emerging increases in childhood mental health
problems since the onset of the COVID-19 pandemic
(PROSPERO CRD42020157262).

costs—and to the cost of lost human potential.6–9
Service shortfalls have compounded the burdens,
even in high-income countries such as the UK,
USA and Canada.10 This is despite growing health
expenditures in these countries over the years.11–13
These shortfalls also persist despite longstanding
recognition that all children have the right to
adequate health, social and educational services—
including mental health services14—and despite
considerable research evidence describing effective interventions for preventing and treating
childhood mental disorders.15–17
To address children’s mental health needs, policymakers require pooled prevalence data from
multiple high-
quality epidemiological studies
using current or recent diagnostic standards.18 19
Studies using rigorous diagnostic measures in large
representative/probabilistic samples and examining a range of mental disorders across multiple
age groups provide accurate and comprehensive
population estimates—and therefore the most
accurate estimates of community burden. At the
same time, data on associated patterns of mental
health service use can also assist policymakers in
identifying and remediating gaps.
Systematic review and meta-
analysis methods
are an optimal way of synthesising large bodies
of research evidence to inform policymaking.20 21
However, recent reviews on the prevalence of
childhood mental disorders have had policy-
relevant limitations including: accepting less
rigorous studies22–24; reporting on a relatively
limited number of disorders25; and/or omitting
service use data.22–26 As well, to our knowledge
no reviews have included studies applying the
latest diagnostic standards from the American
Psychiatric Association’s (APA’s) Diagnostic and
Statistical Manual of Mental Disorders (DSM) or
the World Health Organization’s (WHO’s) International Classification of Diseases (ICD).27 28

BACKGROUND

Objective

Mental disorders typically start in childhood and
adolescence (hereafter childhood) and significantly interfere with well-
being and development.1 2 Now the leading cause of childhood
disability globally,3 these disorders often persist
into adulthood, adding greatly to the burden for
individuals.4 5 The collective social and economic
burdens are also high due to associated healthcare,
education, child protection and justice system

To inform policymaking intended to address children’s mental health in high-
income countries,
we therefore conducted a systematic review and
meta-
analysis to identify comprehensive and
updated data on the prevalence of childhood
mental disorders and, where possible, associated
service use. To ensure robust data, we aimed
to identify recent high-
quality epidemiological
studies. We focused on high-
income countries
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because most low- and middle-income countries have yet to
mobilise children’s mental health services on a large scale—
due to insufficient financial and human resources.29 30

METHODS
Search strategy

We followed the Meta-
analysis of Observational Studies in
Epidemiology (MOOSE)31 and Preferred Reporting Items for
Systematic Review and Meta-Analyses (PRISMA)32 guidelines for
this systematic review and meta-analysis. (Online supplemental
appendix A provides MOOSE and PRISMA checklists.) We registered this review with PROSPERO (number CRD42020157262;
see www.crd.york.ac.uk/PROSPERO/; no amendments added).
To identify relevant studies, we searched EMBASE, MEDLINE
and PsycINFO databases using the following terms: mental
disorders; child; adolescent; epidemiology; prevalence; incidence; health survey; survey; population; community; representative; stratified; probability. (We did not conduct separate
searches for service use because we aimed to extract these data
from the prevalence studies that met our eligibility criteria.)
Search dates were January 1990 through February 2021. The
year 1990 was chosen to capture the WHO’s ICD 10th and later
editions (1990–2020)28 and the APA’s DSM fourth and later
editions (1994–2013).33 We limited our searches to prevalence
studies conducted with children aged 18 years or younger and
published in peer reviewed journals. We did not include language
limiters and used Google Translate to assess studies published in
languages other than English. We also hand-searched relevant
systematic reviews retrieved through our database searches to
identify additional publications (eg, Erskine et al23 and Polancyzk et al25). For applicability to policymaking in high-income
countries, we excluded studies conducted in low- and middle-
income countries (according to World Bank classifications).34
(Online supplemental appendix B gives search strategy details.)

Study selection

After title screening, two authors independently assessed all
abstracts. Relevant studies were retrieved and independently
assessed, again by two authors, identifying those that met all
inclusion criteria, which were established a priori. To ensure
inclusion of rigorous studies, we applied quality indicators
requiring representative/probabilistic sampling and reliable and
valid child diagnostic measures, including assessment of impairment; we excluded studies that used only clinical records for
diagnoses. We required studies to provide overall prevalence for
any disorder since this figure is particularly relevant for policymakers. For comprehensiveness, we also required studies to
report on three or more individual disorders or disorder groups.
We excluded studies that only reported lifetime prevalence
because of potential recall bias and because such data provide
less accurate estimates of current service needs.35 Next, we identified all supplemental publications making use of data from the
accepted original studies, searching Web of Science by study
names and/or titles and/or authors. Throughout the process,
any disagreements were resolved by consensus involving two or
more authors. (Online supplemental appendix C provides study
inclusion criteria; figure 1 shows the search process; Online
supplemental appendix D provides included studies.)

Data extraction and quality assessment

We extracted data on the prevalence of any mental disorder and
on the prevalence of individual disorders or disorder groups
where possible. We also extracted data on potential moderators
2

of prevalence including: overall study design; study location
(continent); sampling area (national vs regional); data collection years; sampling frame; child age and sex; diagnostic standard; diagnostic measure; informants; diagnostic algorithm for
reporting/combining data from different informants; and timeframes for assessing symptoms and impairment.25
To determine the prevalence of mental health-related service
use, we extracted data from all accepted studies that assessed this
variable among children who had mental disorders—including
any service contacts for mental health needs regardless of type,
setting or provider. One author extracted all salient data; a
second author then independently verified this work, with input
from other authors as needed. We also contacted study authors
when we required additional information.
Beyond applying our inclusion criteria, we also assessed
study quality using an adapted risk-of-bias tool developed by
Hoy et al for prevalence studies.36 This tool assessed selection,
non-response and measurement biases, as well as biases related
to analysis. Scores of 0–3 were deemed low risk of bias, 4–6
moderate, and 7–10 high. (Online supplemental appendix E
gives the quality assessment tool and results.)

Data synthesis

We conducted a meta-analysis using a random effects logistic
model to calculate the pooled overall prevalence estimate for
any mental disorder and its 95% confidence interval (95% CI).
We performed the same analysis to calculate pooled prevalence
estimates for individual disorders and service use among children with mental disorders when relevant data were available
from at least two studies. For our meta-analyses, where possible
we used prevalence data that study authors reported regardless
of diagnostic algorithms used. These algorithms included: using
clinical judgement; applying an ‘OR’ rule whereby disorders
were counted if diagnostic thresholds were met by any informant (child OR parent); or relying on a single informant. Thirteen studies provided overall estimates for the whole sample, or
a weighted average, that we used in our analyses. For one study
that reported separate prevalence estimates by informant, with
no weighted average for the whole sample, we selected estimates
based on the most appropriate informant (for example, parent
report for conduct disorder, child report for anxiety), then
calculated a weighted average.37 s8
Regarding impairment, while precise definitions were not
provided for all accepted studies, most reported definitions
aligned with moderate-to-severe levels. Therefore, for the one
study that reported separate estimates for mild, moderate and
severe/‘serious’ impairment, we reported data that aligned with
the other studies—in this case, ‘serious’ impairment which was
defined as moderate impairment in most areas or severe impairment in at least one area.s1 Heterogeneity was assessed using I2.
We conducted univariate meta-regression analyses to identify
potential sources of heterogeneity for the pooled prevalence
estimates for any mental disorder. We also performed a random
effects meta-analysis to calculate pooled prevalence of mental
health-related service use among children with mental disorders
across studies. All statistical analyses were conducted using the
metafor package for R.38

FINDINGS
Study characteristics

We identified 159 studies for full-
text assessment. Fourteen
studies, described in 249 articles, met all inclusion criteria.
Published between 2003 and 2020, these studies were conducted
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Figure 1 Search process. DSM, Diagnostic and Statistical Manual of Mental Disorders; ICD, International Classification of Diseases.
in 11 countries: the USA (four studies) and Australia, Canada,
Chile, Denmark, Great Britain, Israel, Lithuania, Norway, South
Korea and Taiwan (one study each). Sample sizes ranged from
957 to 10 438; child ages ranged from 4 to 18 years; 51.2% of
participants were girls. Eleven of 14 studies used DSM-IV or
DSM-IV-TR diagnostic standards, while two used ICD-10 and
one used DSM-5. Most studies reported diagnoses using assessyear periods.
ments of symptoms and impairment over one-
(Table 1 describes the characteristics of the 14 included studies;
online supplemental appendix F lists excluded studies.)
Included studies determined diagnoses by interviewing children, parents and/or teachers using measures that included:
Child and Adolescent Psychiatric Assessment; Composite
International Diagnostic Interview; Development and Well-
Being Assessment (DAWBA); Diagnostic Interview Schedule
for Children-IV; Kiddie Schedule for Affective Disorders and
Schizophrenia-Epidemiological; and Mini-International Neuropsychiatric Interview for Children and Adolescents. Among the
seven studies that reported their specific criteria for assessing
impairment, five required at least one severe or at least two
moderate ratings of impairment in school achievement and/or

relationships with family, friends or teachers,s1, s11, s13–s15 while
two studies required moderate impairment in one of these
domains.s2, s7
Studies also varied in their use of informants for determining
diagnoses. For four studies, diagnoses were established using
computer algorithms based on symptoms reported by either
parents or children.s2, s4, s10, s13 For the five studies using DAWBA,
symptom responses from all informants were considered, then
diagnoses were made using clinical judgement.s5–s7, s9, s12 For the
remaining studies, prevalence estimates were informed by a single
source: one using child report onlys3; two using parent report
onlys11, s14; and two using child and parent reports with estimates
provided separately based on informant.s8, s15 All studies were
deemed low risk regarding selection, non-response, measurement and analysis biases. (See online supplemental appendix E)

Pooled prevalence of any mental disorder
The pooled overall prevalence of any mental disorder was 12.7%
(95% CI 10.1% to 15.9%; I2=99.1%), based on 14 studies
with a pooled sample size of 61 545 children. The following
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Figure 2 Forest plot for overall prevalence of any childhood mental disorder. Georgiades 2019s8 reported 18.2% of 4- to 11-year-olds (parent report)
and 21.8% of 12- to 17-year-olds (child report) with any mental disorders. Vicente 2012s15 reported 27.8% of 4- to 11-year-olds (parent report) and
16.5% of 12- to 18-year-olds (child report) with any mental disorders. We report the weighted averages for these two studies in our meta-analysis.
covariates were identified as potential sources of heterogeneity:
study location (continent); overall study design; diagnostic standard; diagnostic measure; informants; diagnostic algorithm for
reporting/combining data from different informants; and timeframes for assessing symptoms and impairment. Covariates with
no moderating effects on prevalence included: sampling area
(national vs regional); sampling frame; data collection years;
and child age and sex. (Figure 2 provides the forest plot for any
disorder; online supplemental appendix G provides details on
our meta-regression findings.)

disorders 0.2% (95% CI 0.1% to 0.5%); post-traumatic stress
disorder 0.1% (95% CI 0.02% to 0.5%); and schizophrenia
0.1% (95% CI 0.1% to 0.3%). Ten of 14 studies reported on
concurrent disorders. Among children with mental disorders,
26.5% (weighted average; range 14.0–37.0%) had two or more
disorders. (Table 2 presents pooled prevalence estimates for these
disorders and/or disorder groups, including number of studies
and pooled sample sizes; online supplemental appendix H presents forest plots for individual disorders and disorder groups.)

Pooled prevalence of individual disorders and disorder
groups

Pooled prevalence for service use

Pooled prevalence was calculated for individual disorders and/
or disorder groups when such data were reported in two or
more studies. The most common conditions were: any anxiety
disorder, pooled prevalence 5.2% (95% CI 3.2% to 8.2%);
attention-deficit/hyperactivity disorder (ADHD) 3.7% (95% CI
2.3% to 5.7%); oppositional defiant disorder 3.3% (95% CI
2.4% to 4.6%); any substance use disorder 2.3% (95% CI 2.1%
to 2.6%); conduct disorder 1.3% (95% CI 0.8% to 2.3%); major
depressive disorder 1.3% (95% CI 0.6% to 2.9%); and alcohol
use disorder 1.2% (95% CI 1.0% to 1.4%). Prevalence rates for
other conditions were: cannabis use disorder 0.6% (95% CI
0.4% to 1.0%); autism spectrum disorder 0.4% (95% CI 0.2%
to 0.8%); obsessive-compulsive disorder 0.3% (95% CI 0.1% to
0.6%); bipolar disorder 0.3% (95% CI 0.1% to 1.1%); eating

For children with mental disorders, we extracted data on
any services accessed for mental health concerns, provided in
eight studies.39–42 s2, s8, s13, s15 These studies varied considerably
regarding measurement of services. Some included only mental
healthcare, such as counselling provided by psychologists or
psychiatric medications prescribed by physicians,42 s2, s13 while
others included a much wider range, such as complementary
medicine and youth justice services.39–41 s8, s15 Studies also varied
regarding assessment of timeframes for service use. While most
measured past-
year use,40–42 s2, s13, s15 three-month39 and six-
s8
month use were each assessed in a single study. Across these
studies children were also defined as being recipients of services
regardless of the intensity or duration of care provided. Informants also differed across the studies—involving childrens14, s15
or parents40 42 or both.39 41 s2, s8
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Table 2

Pooled prevalence of childhood mental disorders

Disorder

Age* (years)

Number of studies

Sample size

Prevalence (%) (95% CI)

Any anxiety disorder†

4–18

12

53 663

5.2 (3.2 to 8.2)

 Specific phobia

4–18

7

37 170

3.4 (1.9 to 5.9)

 Separation anxiety disorder

4–18

10

46 935

1.6 (1.0 to 2.6)

 Social anxiety disorder

4–18

10

46 935

1.2 (0.6 to 2.3)

 Generalised anxiety disorder

4–18

11

49 977

0.9 (0.4 to 1.7)

 Panic disorder

4–18

9

38 881

0.1 (0.1 to 0.3)

 Agoraphobia

4–18

5

26 691

0.1 (0.04 to 0.4)

Attention-d eficit/hyperactivity disorder

4–18

14

61 545

3.7 (2.3 to 5.7)

Oppositional defiant disorder

4–18

10

47 299

3.3 (2.4 to 4.6)

Any substance use disorder‡

12–18

4

15 788

2.3 (2.1 to 2.6)

 Alcohol use disorder

12–18

3

9114

1.2 (1.0 to 1.4)

 Cannabis use disorder

12–18

2

2631

0.6 (0.4 to 1.0)

Any depressive disorder§

4–18

7

31 737

1.8 (0.8 to 3.8)

 Major depressive disorder

4–18

11

45 696

1.3 (0.6 to 2.9)

 Dysthymia

4–18

4

8142

0.2 (0.1 to 0.7)

Conduct disorder

4–18

13

59 960

1.3 (0.8 to 2.3)

Autism spectrum disorder

4–18

4

21 629

0.4 (0.2 to 0.8)

Obsessive-compulsive disorder

4–18

7

33 769

0.3 (0.1 to 0.6)

Bipolar disorder

12–18

2

8128

0.3 (0.1 to 1.1)

Eating disorders

12–18

5

21 194

0.2 (0.1 to 0.5)

Post-traumatic stress disorder

4–18

8

35 839

Schizophrenia

12–18

2

5500

Any disorder¶

4–18

14

61 545

0.1 (0.04 to 0.4)
0.1 (0.1 to 0.3)
12.7 (10.1 to 15.9)

*Earliest age in the ranges provided reflects when disorders typically emerge.2
†For any anxiety disorder, 6 studies included post-traumatic stress and/or obsessive-compulsive disorders.
‡For any substance use disorder, 2 studies included alcohol, cannabis, nicotine and other substances; 1 included alcohol and drugs; and one did not specify.
§For any depressive disorder, 4 studies included major depressive disorder (MDD) and dysthymia; 1 included MDD and depression not specifie; 1 included MDD, dysthymia and
bipolar; and 1 did not specify.
¶Overall estimate for children with any disorder is less than the sum of estimates for the specific disorders because 26.5% of children had two or more disorders concurrently.

Our meta-analysis found that only 44.2% children with mental
disorders received any services for their mental health concerns
(95% CI 37.6% to 50.9%; I2=95.5%).39–42 s2, s8, s13, s15 The one
study that assessed service use by disorder severity found a
gradient—with greater use for children with severe impairment
relative to moderate impairment.42 (Figure 3 gives the forest plot
for service use findings.)

DISCUSSION

To inform policymaking to address children’s mental health in
high-income countries, we conducted a systematic review and
meta-analysis to determine the prevalence of childhood mental
disorders and, where possible, associated service use. Fourteen high-quality studies from 11 high-income countries met
the inclusion criteria, with a pooled sample of 61 545 children
aged 4 to 18 years; eight studies also examined service use. The
overall prevalence of any childhood mental disorder was 12.7%.
The most common conditions were: any anxiety disorder 5.2%;
ADHD 3.7%; oppositional defiant disorder 3.3%; any substance
use disorder 2.3%; conduct disorder 1.3%; and major depressive disorder 1.3%. Among those with disorders, 26.5% had
two or more disorders concurrently. Concerningly, only 44.2%
of children with mental disorders received any services for these
conditions.
These findings add to the extant literature in several ways
that are salient for informing policymaking. To provide accurate population estimates, we have reported on only the most
rigorous studies. To ensure comprehensiveness, we have
6

included new studies not captured in previous reviews and have
provided estimates for 12 of the most common disorders or
disorder groups across a range of child ages. To inform service
planning, we have also depicted the proportion of children in
the general population who meet diagnostic disorder thresholds—including having both symptoms and impairment—and
who therefore require mental health treatment services. As well,
we have provided salient new data on service use by children
with mental disorders.
We believe that our review can enable policymakers to better
understand the mental health needs of children in high-income
countries. In particular, policymakers can use our prevalence
figures as benchmarks—calculating the numbers needing treatment at any given time within a given population or jurisdiction,
then comparing the numbers in need with the numbers actually
receiving mental health services. Service use does not always equate
with need as defined by disorder prevalence. For example, families
may seek services for children experiencing distress who do not
meet diagnostic criteria. Consequently, prevalence data may under-
represent service needs. However, prevalence data still provide
critical population-level information for service planning. Importantly, our data cover children who are not receiving services—
thereby providing a crucial supplement to administrative data on
mental health service use.43 Beyond this, our data depict levels of
need before the COVID-19 global pandemic. These pre-pandemic
baseline data can facilitate planning, for example, to meet the
increased children’s mental health needs that have emerged during
the pandemic and that are predicted to continue.44 45
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Figure 3 Forest plot for prevalence of service use. Service use data for Costello 2003,s4 Farbstein 2010,s6 Kessler 2012s10 and Lawrence 2016s11 were
obtained from the separate articles by Burns 1995, Mansbach-Kleinfeld 2010, Costello 2014 and Johnson 2016,39–42 respectively. Costello 2003s4 and
Merikangas et al 2010s13 reported that 40.3% and 50.6%, respectively, of children with mental disorders received any services for their mental health
problems; we report slight variations in our meta-analysis due to rounding. Georgiades 2019s8 reported that 61.5% of 4- to 11-year-olds (parent
report) and 43.7% of 12- to 17-year-olds (child report) with mental disorders received any services for their mental health problems; we report the
weighted average in our meta-analysis.
We acknowledge several limitations in the included studies.
Our meta-regression analysis identified significant heterogeneity,
particularly regarding measurement approaches used to determine diagnoses—underscoring longstanding methodological
concerns about the use of differing measures and differing informants.25 46 47 While the studies we reported nevertheless arrived
at robust estimates suitable for informing policymaking, future
child mental health epidemiological research would benefit
from better harmonisation of measures—including ensuring
consistent and well-defined criteria for measuring impairment.
As well, studies assessing service use mainly captured contacts
(only). Future studies would benefit from adding more specific
measures of intervention type, duration and intensity—data that
would allow policymakers to gauge the reach, for example, of
effective (vs unproven, ineffective or harmful) interventions.15–17
Such data could also inform more nuanced service planning, for
example, informing tiered or layered approaches whereby more
moderately-affected children might receive prevention services
or services through schools and primary care, reserving specialised mental healthcare for those more severely affected.48
These limitations notwithstanding, we believe that urgent
policy implications arise from our review. While it is not a new
finding that high child mental disorder prevalence is coupled
with severe service shortfalls, our updated data necessitate re-invigorated collective responses. Addressing children’s mental
health first requires coherent central policy commitment and
leadership—making this issue a priority and ensuring sustained
engagement across all relevant public sectors including children’s services, healthcare, public health and education.48 49
Addressing children’s mental health also requires the development of comprehensive plans for: reducing avoidable adversities
that contribute to the development of selected childhood mental
disorders, such as socioeconomic disparities; preventing disorders in children at risk; providing treatment for all children with

disorders; and tracking population outcomes through national
surveillance programmes.30 48 As well, given that only an estimated 44.2% of children with mental disorders are receiving
any services for these conditions, many countries will need to
substantially increase children’s mental health budgets—and
protect these budgets.48
Given severe service shortfalls, it is also crucial to consider quality
assurance and efficiency. Quality assurance involves ensuring that
effective—and only effective—interventions are offered, particularly given considerable high-quality research evidence on both
prevention and treatment in the children’s mental health field.15–17
Quality assurance can also involve tracking child outcomes in
general and clinical populations in order to evaluate the impact
of policy efforts and to alter course and redeploy resources as
needed.30 Efficiency, meanwhile, can involve building in prevention programming to avert avoidable individual burdens and to
in turn reduce the burdens on treatment systems. While prevention programming has often been under-appreciated in the children’s mental health field, economic evaluation data suggest that
preventing even just one case of a severe problem, such as childhood conduct disorder, may save an estimated $5.6 million (2021
USD equivalency) in lifetime costs—through averted healthcare,
special education, child protection and justice system costs.9 In
addition, adopting innovative service strategies and establishing
tiers of service aligned with the type and intensity of need can help
extend the reach of practitioners while also reaching more children—another form of efficiency.50 Beyond this, it is important
to understand barriers to accessing services and how these may be
addressed—to ensure that all children can access the mental health
services they need when and where they need them.

CONCLUSIONS

We have depicted a high prevalence of childhood mental disorders coupled with unacceptable service shortfalls in high-income
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countries—to a degree that violates children’s rights.14 In
essence, we have illuminated an invisible crisis in children’s
mental health. In contrast, robust services are in place for child
physical health problems such as cancer, diabetes and infectious
diseases in most of these countries.11 12 Typical health expenditure levels indicate that high-income countries can also afford
to do better.11–13 We therefore believe that our findings constitute a call to public action, taking the steps outlined above.
This is particularly urgent given documented increases in children’s mental health needs since the onset of the COVID-19
pandemic—needs which are predicted to continue.44 45 The
need for public action therefore could not be more urgent. Such
action is essential if all children are to flourish. This collective
flourishing will in turn benefit all—when fewer children needlessly experience mental disorders and associated disability, and
when more children go on to thrive, contribute and meet their
full potential.
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