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Abstract
Most mental disorders appear by age 14, but in most cases, they remain undiagnosed and untreated well into adulthood. A 
scoping review showed an absence of systematic reviews that address prevalence rates of mental disorders among children 
and adolescents in Europe that are based on community studies conducted between 2015 and 2020. To estimate the updated 
pooled prevalence of Anxiety Disorder, Depressive Disorder, Attention Deficit Hyperactivity Disorder (ADHD), Conduct 
Disorder (CD), Oppositional Defiant Disorder (ODD), Autism Spectrum Disorder, Eating Disorders, Substance Use Disor-
ders (SUD), among children and adolescents living in Europe, a search strategy was conducted using MEDLINE, Embase 
and Psych Info and studies were also identified from reference lists and gray literature. Eligible studies were evaluated for 
reliability, validity, and bias. Trends of prevalence rates for each mental disorder were calculated. Almost one in five young 
people in Europe were found to suffer from a mental disorder, with a pooled prevalence rate of 15.5%. Anxiety disorders 
had the highest pooled prevalence rate (7.9% (95% CI 5.1–11.8%, I2: 98.0%)), followed by ADHD (2.9% (95% CI 1.2–6.9%, 
I2 = 94.3%)), ODD (1.9% (95% CI 1.0–3.7%, I2 = 98.4%)), depressive disorder (1.7% (95% CI 1.0–2.9%, I2 = 97.7%)), CD 
(1.5% (95% CI 0.6–3.8%, I2 = 98.8%)) and ASD (1.4% (95% CI 0.4–5.4%, I2 = 99.7%). No studies on SUD were identified. 
The mental health of children and adolescents may be improved by introducing routine screening, refining diagnostic sensi-
tivity, raising awareness of mental disorders, minimizing stigma and socioeconomic inequality, as well as developing early 
intervention services. These facilitators of good mental health need to be prioritized, especially at a time of unprecedented 
risk factors for poor mental health.
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Introduction

Mental disorders (MD) are characterized by considerable 
disturbance in a person’s emotion regulation, cognition, or 
behavior, severe enough to impair function in important 
areas [1].The majority of MD in the general population 
appear by age fourteen (1, 2). Mental disorders which com-
monly present in childhood include neurodevelopmental 

disorders, such as Attention Deficit Hyperactivity Disorder 
(ADHD) and Autism Spectrum Disorder (ASD), depressive, 
anxiety, and eating and substance use disorders [2]. Most of 
these remain undiagnosed and untreated well into adulthood 
[3]. Reasons for this include stigma [3], parental [4] and 
teacher [5] difficulty in recognizing mental disorders, lack 
of screening programs and awareness campaigns [4], lim-
ited service availability [3] and long waiting lists with poor 
access to services [3]. Untreated childhood mental disorders 
are linked to short- and long-term morbidity and mortal-
ity [6]. Young people with untreated mental disorders may 
have difficulty functioning in all areas of life, resulting in 
problems such as impaired ability to reach their educational 
potential and difficulty maintaining friendships [7]. Moreo-
ver, when untreated mental disorders persist into adulthood, 
there is a higher risk of restricted occupational opportunities 
[7], need for social benefits [8] and involvement in crim-
inality [7, 9], resulting in higher levels of morbidity and 
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mortality [10] as well as negatively affecting the society at 
large.

Developing and improving services to enhance early 
identification and effective treatment of childhood MDs are 
a public health priority [11] since improvement in this regard 
would have a positive impact on all of society, both now and 
in future [11]. Such service development is best informed by 
epidemiological studies to ensure that the present needs are 
met [12]. Register-based and population studies measuring 
the prevalence of mental disorders among young people have 
been increasingly conducted in various parts of the world 
[14–14]. While these community studies present important 
findings, systematic reviews (SR) are needed to appraise 
such literature and provide cross-national comparisons of 
prevalence rates, thereby revealing prevalence variability 
across countries. This may help elucidate the unique needs 
and define priorities for specific regions.

A scoping literature search using PubMed and Google 
Scholar databases, identified a number of systematic reviews 
on the prevalence of young people, which had been pub-
lished since 2015. Most of these focused on subpopulations 
such as the child welfare system [15] or specific mental dis-
orders such as ADHD in Italy [16] and globally [17, 18], and 
ASD among immigrants in Europe [19] and in the global 
general population [20]. While these focused reviews may 
be useful for a more in-depth understanding of these specific 
disorders, they do not present a complete picture of the prev-
alence of mental disorders in Europe. Another study pub-
lished in 2015 presented a comprehensive meta-analysis of 
the prevalence of a range of mental disorders among young 
people worldwide [14]. This identified 48 studies published 
as early as 1987. Although this large time span helped to 
increase its statistical power, its results may not reflect the 
present situation, when considering the rising trend in the 
prevalence of mental disorders over time [21, 22]. Moreover, 
prevalence may vary considerably across continents with 
varying income and developing status therefore a global 
prevalence rate may not necessarily provide an accurate 
picture of the European situation [23].

A number of gaps were identified in the literature from 
the above-mentioned search. First, none of the identified 
systematic reviews presented data on anxiety, mood and 
substance use disorders among young people in European 
countries. Furthermore, the identified systematic reviews did 
not include original articles published after 2015. An urgent 
update on the prevalence of mental disorders in Europe is 
therefore needed since prevalence rates have shown a ris-
ing trend over time [21, 22], possibly due to dynamic risk 
factors, such as improved neonatal care [24], maternal 
substance misuse [25], childhood stress [26, 27] as well as 
evolving diagnostic criteria [28, 29]. There are prominent 
differences between today’s gold standard diagnostic cri-
teria (such as the Diagnostic Statistical Manual 5th Edition 

(DSM-V)) compared to outdated ones (such as the Diagnos-
tic Statistical Manual 3rd Edition (DSM-3)), so individuals 
who would not have previously met criteria for a MD may 
now obtain a diagnosis and vice versa. Consequently, origi-
nal articles that used outdated diagnostic criteria or that were 
published several years ago may not accurately demonstrate 
the present situation. This review sets out to address this gap 
in the literature by providing a comprehensive and updated 
picture of the prevalence of mental disorders among young 
people in Europe based on original studies published since 
2015.

Aims

This SR aimed to:

1. Present prevalence rates (published between 2015 and 
2020) of mental disorders (Anxiety Disorder, Depressive 
Disorder (DD), Attention Deficit and Hyperactivity Dis-
order (ADHD), Conduct Disorder (CD), Oppositional 
Defiance Disorder (ODD), Autism Spectrum Disorder 
(ASD), Eating Disorders (ED) and Substance Use Dis-
orders (SUD)) that meet DSM-IV, DSM-V or ICD-10 
criteria, among 5- to 18-year-olds in Europe;

2. Compare prevalence rates among various countries in 
Europe;

3. Compare prevalence rates across gender and level of 
education; and

4. Use the results to produce recommendations for service 
development and research priorities.

Methods

Literature search and search strategy

A literature search was conducted on PubMed and Google 
Scholar to review the existing studies and identify that there 
was a gap in the literature on the prevalence of mental dis-
orders among young people in Europe. PROSPERO [30], 
an international database of registered systematic reviews, 
was searched to determine that there were no ongoing or 
published reviews in this area.

A protocol for this study was developed and registered 
on Prospero (Registration number: CRD42020210451). A 
search strategy (Supplement 1) was created by one author 
(RS) using the SPIDER model [31] and peer reviewed by 
two other authors (NC, KUR). The searches to identify rele-
vant literature published since 2015 was conducted on MED-
LINE, Embase and PsychInfo databases. The gray litera-
ture was searched using EthOS, SCOPUS and an advanced 
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Google Search. All the literature found by April 30th 2020 
was exported to Mendeley.

Eligibility criteria

The inclusion criteria were: (i) Studies providing data on 
the following mental disorders: ASD (including Asperger’s), 
ADHD (including Attention Deficit Disorder), CD, ODD, 
DD (including depressive episode, major depressive disor-
der, persistent depressive disorder, dysthymia, disruptive 
mood dysregulation disorder), Anxiety Disorder (includ-
ing general anxiety disorder, panic disorder, social anxiety, 
agoraphobia, phobic disorders, obsessive compulsive disor-
der), eating disorders (including anorexia nervosa, bulimia 
nervosa, binge eating disorders), substance use disorders 
(including alcohol and drug-use disorders), (ii) Epidemio-
logical studies which determine the prevalence of the dis-
orders listed above, (iii) Participants aged 5–18 years, (iv) 
European or transcontinental countries partly located in 
Europe, (v) Original research article, vi. Published in 2015 
or later, (vii) English language used for abstract, (viii) ICD-
10, DSM-IV or DSM-V diagnostic criteria are used. The 
exclusion criteria were: (i) Studies focusing on minority 
groups rather than the general population, (ii) Studies which 
are not original research (such as systematic reviews and 
meta-analyses), (iii) Studies which do not use the diagnostic 
criteria specified in the inclusion criteria, (iv) Studies which 
do not include European or transcontinental countries that 
are partly located in Europe, (v) Studies published before 
2015.

Study identification and selection procedures

All titles and abstracts were reviewed by one author (RS) 
and 20% of these were checked independently by DNB. 
Abstracts were selected if they satisfied the following crite-
ria: (i) Original prevalence studies on mental disorders, (ii) 
Included participants aged 5–18 years, (iii) Included Euro-
pean countries or transcontinental countries that are partly 
located in Europe, (iv) Published from 2015 onwards. An 
over-inclusive approach was used so when abstracts did 
not have enough information to determine eligibility, they 
were still selected for further review. Any disagreements 
between the two authors were resolved through discussions 
between RS and DNB. RS reviewed all full-text articles of 
the selected abstracts and determined their eligibility based 
on the inclusion and exclusion criteria listed above. Twenty 
percent of the full-text articles were checked independently 
by DNB and any disagreements were resolved through dis-
cussions between the two authors. This process was not 
pilot tested. Reference lists of included studies were also 
checked to identify other potentially eligible studies. Authors 

of studies with unreported data information were emailed up 
to two times, to ask for this.

Data extraction and quality analysis

For each mental disorder, the following data were extracted 
from the selected studies and inputted into a Microsoft Excel 
spreadsheet: country, region/nationwide, target population, 
age range, level of education (primary. secondary school, 
both), diagnostic classification system (ICD-10, DSM-
IV, DSM-V), study type (population study/ register-based 
study), register, number of study phases, sampling method, 
screening tools, response rate for screening phase, diagnos-
tic tools, response rate for diagnostic phase, date published, 
sample size, total number of events (total number of indi-
viduals diagnosed with the specific disorder), total number 
of events among males, total number of males in sample 
size, total number of events among females, total number of 
females in sample size, total number of events among pri-
mary school children, total number of primary school chil-
dren in sample size, total number of events among secondary 
school children, total number of secondary school children 
in sample size. The age and country of participants were 
used to determine the level of education from other online 
sources when this was not mentioned in the original article. 
The Risk of Bias in Prevalence Studies Tool (RBPS) [32] 
and the Appraisal Tool for Cross-Sectional Studies (AXIS) 
[33] were used to evaluate the reliability, validity and bias 
of each of the eligible studies.

Data analysis

Prevalence data from the eligible studies were analyzed 
using Comprehensive Meta-Analysis Software [34]. For each 
mental disorder, raw data from the above-mentioned spread-
sheet were used to calculate the point prevalence (number of 
events/sample size) of each region, to enable weighting of 
results. A random effects model was used to determine the 
random effects pooled prevalence rate of mental disorders 
in Europe, from studies which reported the prevalence of 
“any mental disorder”. A random effects model was also 
used to create forest plots and establish the Random Effect 
Pooled Prevalence Rate (REPPR) for each individual mental 
disorder. This model was chosen because studies included 
different populations with a varied effect size.

Population studies measure the number of people who 
are diagnosed with a disorder from the total number of indi-
viduals assessed in a sample. On the other hand, register-
based studies determine the number of individuals who are 
registered with a disorder in the target population. Since the 
entire target population is not assessed in the latter, individu-
als who do not actively seek help from mental health pro-
fessionals may remain undiagnosed. Moreover, individuals 
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who refuse to report their diagnosis may not be included in 
register-based studies unless this is made mandatory. The 
prevalence rates obtained by the two types of methodolo-
gies are therefore very different and their populations are not 
homogenous. In view of this, the two types of studies were 
analyzed separately to avoid Simpson’s Paradox [35], which 
may arise when there is a significant discrepancy of factors 
at many levels of the variable of interest.

The Standardized Residual Values (SRV) were examined 
from cross-national prevalence comparisons and a cut-off 
of ± 3 at 95% confidence interval was used to identify outli-
ers [36]. A One Study Removal Analysis was conducted to 
identify whether studies with prevalence rates that are very 
different to the reset are influential [36].

Prevalence rates were compared across countries, gen-
der and level of education when this information was avail-
able by five or more studies for a specific disorder. This was 
not done for disorders with less studies since the analysis 
would be underpowered to obtain meaningful results [37]. 
An analysis by level of education was conducted to compare 
the prevalence rates of young children who attend primary 
school to older children who attend secondary school. It was 
not possible to compare prevalence according to specific age 
groups since the eligible studies obtained results for a varied 
range of age groups making them incomparable.

A meta-regression analysis to determine the contribu-
tion of specific cofactors (such as number of study phases’ 
response rate in screening and diagnostic phase, type of 

informants, etc.) to heterogeneity was not conducted 
because fewer than ten studies were identified for each 
mental disorder and therefore results would be insignifi-
cant [38].

Results

This SR identified 4228 potentially relevant articles from 
three databases and 59 from the gray literature. An addi-
tional 17 studies were identified from reference lists. 
Figure 1 shows detailed results of the number of studies 
included and excluded at each phase of the selection pro-
cess. Seventeen studies met the inclusion criteria (Table 1), 
encompassing a total of 50,605 participants from fourteen 
European countries when considering the population stud-
ies alone. 

Reliability and quality assurance

The evaluations made from RBPS [32] and AXIS [33] sug-
gest a low-level bias among the eligible studies (Supple-
ment 2). The AXIS indicated that all studies had an overall 
low potential for bias, apart from one [41] which obtained a 
score for moderate potential for bias. A low bias score was 
obtained by all studies on the RBPS.

Fig. 1  Prisma flow chart [42] illustrating the selection process
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Mental disorders in Europe

The pooled prevalence rate of any mental disorder 
(Fig. 2) ranged from 5.7% (95% CI 4.6–6.9%) in Copenha-
gen (Denmark) [43] to 36.7% (95% CI 32.2–41.4%) in Izmir 
(Turkey) [44]. Based on the eligible studies which calculated 
the prevalence of a range of mental disorders ([45–47]), the 
REPPR of any mental disorder among 5–18-year-olds in 
Europe was 15.5% (95% CI 9.4–24.5%, I2 = 99.8%).

Anxiety disorders

The prevalence of ‘any anxiety disorder’ was calculated 
by four population studies (Fig. 3) and ranged from 4.7% 
(in Lithuania [47]) to 13.9% (in Turkey [44]). The REPPR 
of any anxiety disorder was 7.9% (95% CI 5.1–11.8%, 
I2 = 98.0%). The REPPR for Agoraphobia, General Anxiety 
Disorder, Obsessive Compulsive Disorder and Panic Disor-
der ranged between 0.4 and 0.8%. Social phobia and Spe-
cific Phobia obtained a REPPR of 1.1 and 1.6% respectively. 
The highest prevalence rate was obtained for Social Anxiety 
Disorder (3.7% (95% CI 3.2–4.4%). However, this was only 
calculated by one study conducted in Austria [45].

Depressive disorder

Two population studies estimated the prevalence of “any 
Depressive Disorder”, one conducted in England (1.4% 
(95% CI 1.2–1.7%) [48]) and one in Austria (2.8% (95% CI 
1.8–3.1%) [45]). The REPPR was 2.0% (95% CI 1.0–4.0%, 
I2 = 97.4%) (Fig. 4). The prevalence of Major Depressive 
Disorder (MDD) was calculated by seven studies, obtain-
ing an REPPR of 1.7% (95% CI 1.0–2.9%, I2 = 97.7%). The 
REPPR of MDD was found to be 4.2 times higher among 
Secondary school children (SC) (2.5% (95% CI 1.6–4.1%), 
I2 = 97.0%)) when compared to Primary SC (0.6% (95% 
CI 0.2–2.2%), I2 = 92.5%). Moreover, the REPPR among 
Primary SC was marginally greater for males (0.7% (95% 
CI 0.1–0.7%), I2 = 92.3%), when compared to females 
(0.4% (95% CI 0.00–4.2%), I2 = 89.8%). In Secondary SC, 
the opposite was found to be true, with females obtaining 
a REPR that was 2.15 times greater than the prevalence 
obtained for males.

Attention‑deficit hyperactivity disorder

Six population studies included ADHD (Fig. 5). Prevalence 
rates ranged from 1.3% in Tuscany, Latium (Italy) [51] and 
Copenhagen (Denmark) [43] to 21.8% in Izmir (Turkey) 
[44]. The REPPR for ADHD was calculated at 2.9% (95% CI 
1.2–6.9%, I2 = 94.3%)). Moreover, the REPPR for Primary 
SC (3.9% (95% CI 0.9–15.7%), I2 = 99.0%) was 1.8 times 
higher than that of Secondary SC (2.2% (95% CI 1.2–3.8%, 

I2 = 95.0%). This comparison is however not statistically 
significant since the confidence intervals of Primary and 
Secondary SC overlap. Furthermore, the REPPR for males 
(2.3% (95% CI 1.2–3.8%, I2 = 26.9%)) was 3.3 times that of 
females (0.7% (95% CI 0.5–1.1%), I2 = 62.8%).

ODD

The REPPR of ODD was 1.9% (95% CI 1.0–3.7%, 
I2 = 98.0.4%), with individual prevalence rates ranging from 
0.5% in Austria [45]) to 4.2% in Spain [52]) (Fig. 6). Pri-
mary SC obtained a pooled prevalence of 2.3% (95% CI 
1.1–4.6%), I2 = 90.2%), which was 1.8 times higher when 
compared to Secondary SC (1.3% (95% CI 0.2–8.3%) 
I2 = 98.3%). This comparison is not statistically significant 
since the confidence intervals of Primary and Secondary 
SC overlap. Only two studies (conducted in Castile and 
Leone in Spain [52] and in England [46]) provided separate 
prevalence for both genders, showing the REPPR for males 
(4.8% (95% CI 3.6–6.2%), I2 = 96.2%) being 1.8 times that 
of females (2.7% (95% CI 2.3–3.3%), I2 = 98.3%).

Fig. 2  Forest plot displaying the prevalence rates of mental disorders 
among European regions [45–47]. (Source: Lithuania [47], Austria 
[45], Turkey [44], Denmark [43], England [46])

Fig. 3  Forest plot displaying the prevalence rates of ‘any anxiety dis-
order’. (Source: England [46], Austria [45], Turkey [44]), Lithuania 
[47])
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Conduct disorder

The REPPR of CD was 1.5% (95% CI 0.6–3.8%, 
I2 = 98.8%)), with individual prevalence rates ranging from 
0.1% (Denmark [43]) to 6.4% (Lithuania [47]) (Fig. 7). The 
REPPR of CD among Primary SC (1.2% (95% CI 0.2–5.4%), 
I2 = 97.5%) lower than that obtained for Secondary SC 
(1.7% (95% CI 0.2–5.4%), I2 = 97.3%). This comparison is 
not statistically significant since the confidence intervals of 
Primary and Secondary SC overlap. Only one study [48] 
compared the prevalence for both genders, showing that 
the prevalence for males was 1.3 times the prevalence of 
females.

Autism spectrum disorder

ASD was included by three register-based studies (Fig. 8) 
and seven population-based studies (Fig. 9). The REPPR of 
ASD was 0.8% (95% CI 0.5–1.4%, I2 = 99.7%)) when con-
sidering register-based studies and 1.4% (95% CI 0.4–5.4%, 
I2 = 99.7%)) when considering population-based studies. The 
REPPR was 1.6% (95% CI 0.4–6.1%) (I2 = 95.5%) for Pri-
mary School Children (SC), whereas that among Secondary 
SC was 0.4% (95% CI 0.0–4.5%) (I2 = 92.2%), obtaining a 
ratio of 4:1 between the two groups. This comparison is 
not statistically significant since the confidence intervals of 
Primary and Secondary SC overlap. The REPPR of ASD 

Fig. 4  Forest plot displaying the prevalence rates of depressive dis-
orders [45–45, 47, 49, 50]. The lines in magenta show the random 
effects pooled prevalence rate for each subgroup of depressive disor-
der. (DMDR disruptive mood dysregulation disorder, PDD persistent 

depressive disorder, MDD major depressive disorder). (Source: Spain 
[50], Greece [49], England [46], Austria [45], Denmark [43], Turkey 
[44]), Lithuania [47])

Fig. 5  Forest plot displaying 
the prevalence rates of ADHD 
[45–47, 51]. (Source: Italy [51], 
England [46], Austria [45], 
Denmark [43], Turkey [44]), 
Lithuania [47])
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for males was 2.1% (95% CI 1.7–2.5%),  I2 = 0%), which is 
3.5 times the REPPR obtained for females (0.6% (95% CI 
0.4–0.9%), I2 = 0%).     

Eating disorders

The prevalence of ‘any ED’ was calculated by two stud-
ies (Fig. 10) conducted Spain [58] and England [46]; the 
REPPR was 1.1% (95% CI: 1.2–2.0%, I2 = 98.7%)). The 
studies conducted in Spain [58] and Austria [45] calculated 
the prevalence of AN and BN, obtaining an REPPR of 0.5% 
(95% CI 0.1–2.5%, I2 = 79.9%)) and 0.2% (95% CI 0.1–0.4%, 
I2 = 0%)) respectively. The study conducted in Austria cal-
culated a prevalence of 0.1% (95% CI 0.00–0.7%) [45] for 
BED.

Substance use disorders

None of the eligible studies calculated the prevalence of 
SUDs.

Discussion

This systematic review calculated the REPPRs of mental 
disorders among young people in Europe, based on primary 
studies published between 2015 and 2020. Prevalence rates 
obtained by this systematic review were slightly higher than 

those obtained by studies published a few years ago. For 
instance, a study conducted across seven European countries 
found that 12.8% of young people have a mental disorder 
[59]. Similarly, another meta-analysis published in 2015 cal-
culated that 13.4% of young people in the world may suffer 
from at least one mental disorder [14].

Heterogeneity

High I2 values were obtained for most REPPRs, indicating 
a high degree of heterogeneity. The limited number of stud-
ies identified for each disorder precluded a meta-regression 
analysis that would evaluate the impact of various factors 
of heterogeneity. While the REPPRs need to be interpreted 
with caution, the narrative discussion below shall synthe-
size descriptive findings, describe potential factors that may 
influence prevalence rate discrepancies and compare results 
to other data in the literature.

Anxiety disorders

Four of the six eligible studies which studied anxiety dis-
orders calculated a REPPR of 7.9% (95% CI 5.1–11.8%, 
I2 = 98.0%) from a sample of 14,227 participants. This is 
comparable to other prevalence reported in the United States 
of America (USA) [60] and the global prevalence reported in 
2015 [14]. This places anxiety disorders as the most preva-
lent mental disorder in childhood. Izmir (Turkey) obtained 

Fig. 6  Forest plot displaying the 
prevalence rates of Oppositional 
Defiant Disorder [45–46, 52]. 
(Source: Spain [52], England 
[46], Austria [45], Denmark 
[43], Turkey [44])

Fig. 7  Forest plot displaying 
the prevalence rates of conduct 
disorder [45–47]. (Source: Aus-
tria [45], Turkey [44], Lithuania 
[47], England [46], Denmark 
[43])



 European Child & Adolescent Psychiatry

1 3

the highest prevalence [44] of ‘any anxiety disorder’ which 
may be attributed to the unfavorable social factors discussed 
earlier.

Depressive disorder (DD)

DDs was calculated by two of the seven eligible studies 
looking at the prevalence of DD, with a REPPR of 2% (95% 
CI 1.0–4.0%, I2: 97.4%), which is comparable to the preva-
lence reported in the USA [60] and the global prevalence 
reported in 2015 [14]. The prevalence of major DD was 
reported by six studies, obtaining a REPPR of 1.7%, which 
is also comparable to the global prevalence [14]. Differences 
in the individual prevalence rates of major DD may be due 
to the different age groups studied. In fact, other studies have 
shown that major DD is relatively uncommon in pre-pubertal 

children [61], however it tends to increase to around 4–5% 
during teen years [62]. The REPPR of secondary school 
children is in fact 4.17 times greater when compared to that 
of primary school children in the eligible studies. Further-
more, socioeconomic factors may act as protective [63] and 
risk factors [64] to major DD and therefore contribute to the 
discrepancy in prevalence between different regions.

Attention‑deficit hyperactivity disorder (ADHD)

The wide variation in prevalence of ADHD, ranging from 
1 to 20% shown by previous meta-analyses [65, 66] may be 
explained by the very different diagnostic criteria (DSM-IV, 
DSM-V and ICD-10) used across Europe. The prevalence 

Fig. 8  Forest plot displaying 
the prevalence rates of ASD 
from register-based studies. 
(Source: Italy [53], Poland [54], 
Denmark [55], Finland [55], 
Iceland [55], SW France [55], 
SE France [55])

Fig. 9  Forest plot displaying the 
prevalence rates of ASD from 
population studies. (Source: 
Italy [53], Ireland [56], Roma-
nia [41], Spain [57], Lithuania 
[47], England [46], Denmark 
[43])

Fig. 10  Forest plot displaying 
the prevalence rates of eating 
disorders. The lines in magenta 
show the random effects 
pooled prevalence rate for each 
subgroup of eating disorder. 
(Source: Spain [58], Austria 
[45])
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for ADHD reported by the eligible studies ranged between 
1.3 and 1.8%.

With the exception of the studies conducted in Italy, Aus-
tria and Izmir, the remaining studies used ICD-10 diagnostic 
criteria [28], which acquire a prevalence that is 4 times less 
than that obtained by DSM-IV and V criteria. This high 
proportion of eligible studies using ICD-10 criteria [28] may 
contribute to the lower prevalence when compared to that of 
4.7% reported in Europe by another meta-analysis in which 
DSM-IV was most frequently used [66].

Although the study in Italy used DSM-IV criteria, it did 
not obtain a higher prevalence rate compared to studies using 
ICD-10 criteria. This may suggest a lower prevalence, which 
was also indicated by another meta-analysis on ADHD for 
Italy [67]. One possible reason for the low prevalence lies 
in cultural factors resulting in higher symptom tolerance, 
which would influence parent and teacher interpretation of 
the child’s behavior [67]. The study conducted in Austria 
was the only one to use the DSM-V [68], which has been 
shown to raise prevalence by 3% when compared to the 
DSM-IV. This may explain the higher prevalence of 4% in 
Austria when compared to the other studies using ICD-10 
criteria [28].

The study conducted in Izmir (Turkey) [44], used DSM-
IV criteria. However, the prevalence of 21.8% is much 
higher than prevalence rates of other areas using DSM-IV 
diagnostic criteria [69]. Moreover, another study conducted 
in Izmir using a different sample and methodology also 
obtained a comparably high prevalence for ADHD [70]. 
Although the elevated prevalence may partly be explained 
by the large percentage of low socioeconomic households 
[70] and high number of immigrants [71], which are known 
risk factors for ADHD [74–74], methodological differences, 
such as information source [74], sample demographics [75] 
and cultural interpretation of a child’s behavior [67] may 
also play a role.

Based on the eligible studies which included gender-
specific prevalence rates [43, 46, 51], a ratio of 3.3:1 was 
obtained for males and females respectively. This gender 
difference is similar to ratios published by earlier meta-
analyses [76, 77]. Another study has shown that males 
generally present with symptoms of hyperactivity, whereas 
females are less likely to have externalizing symptoms [78] 
and therefore their difficulties may be less evident, resulting 
in missed female cases. Another discrepancy was evident 
between the REPPR among Primary SC and Secondary SC, 
obtaining a ratio of 1.8:1. Although this comparison is not 
statistically significant since confidence intervals of Primary 
and Secondary SC overlap, it mirrors the ratio obtained by 
another study [79]. This trend may be explained by age-
related development in the prefrontal cortex [75]. Another 
aspect to consider is that the diagnostic criteria may be less 

sensitive to the presentation of ADHD in older age groups, 
thereby resulting in missed cases.

Conduct disorder (CD)

Five eligible studies with a total sample size of 15,808 
obtained an REPPR of 1.5% (95% CI 0.6–3.8%, I2: 98.8%). 
This is lower than 3.2%, the global prevalence rate estab-
lished ten years ago [80]. Reasons for this may include meth-
odological differences (such as population demographics, 
diagnostic criteria, heterogeneity) as well as true change in 
prevalence rates over time and between regions.

In a cross-national study which included seven Euro-
pean countries, Lithuania obtained the highest percentage 
of children with probable CD [59], which mirrors the find-
ings in this meta-analysis. This feature may be understood 
in the context of Lithuania having higher unemployment 
and poverty rates when compared to the European average 
[81]. These poor socioeconomic factors are associated with 
high prevalence of CD [82]. Conversely, the low prevalence 
obtained by the study in Denmark may mirror good socio-
economic factors enjoyed by the cohort [43]. Although Izmir 
is also characterized by unfavorable socioeconomic factors, 
the lower prevalence may be explained by the fact that this 
study only included Primary SC, and the prevalence of CD 
is known to increase with age [83]. When considering the 
prevalence of Primary SC alone, Turkey obtained the sec-
ond-highest prevalence after Lithuania.

Oppositional defiance disorder (ODD)

Based on the five eligible studies (with a total sample size 
of 13,692 participants), the REPPR of ODD in Europe was 
1.9% (95% CI 1.0–3.7%, I2: 98.4%), which was less than 
the global prevalence reported in 2010 [80]. Some of this 
variation may be due to geographical variation, in fact one 
study showed that the prevalence in Western Europe is 2.3 
times less than that that in America [84]. However, this find-
ing is inconsistent [85]. Although only two eligible stud-
ies reported gender-specific prevalence rates [46, 52], the 
male-to-female ratio of 1.8:1 was similar to results published 
by another meta-analysis [85]. This prevalence difference 
across gender may be explained by an under-diagnosis in 
girls; in fact, there is increasing evidence to suggest that the 
presentation in girls may be different to that of boys, result-
ing in missed cases [86].

The prevalence among the eligible studies ranged from 
0.5% in Austria [45] to 4.2% in Spain [52]. The lower preva-
lence in Austria may partly be explained by methodologi-
cal factors. First, the study in Austria used DSM-V criteria 
which obtains a lower prevalence for ODD than studies 
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using DSM-IV criteria [29]. Second, it is the only study 
to include only Secondary SC, who are known to have a 
lower prevalence than younger children [80], as reflected 
by the prevalence ratio obtained between Primary SC and 
Secondary SC in this study. The higher prevalence in Spain 
is contrary to what would be expected when considering 
that a number of favorable conditions are present, such as 
the higher percentage of secondary and tertiary educational 
attainment [87] as well as yearly median income [88] when 
compared to the European average [88]. Methodological fac-
tors may therefore better explain the high prevalence. In fact, 
the study on Spain is the only study which relied on teacher-
reported symptoms alone, as opposed to the other studies 
that also made use of self-report and parent measures.

Autism spectrum disorder

ASD was the only condition for which both register-based 
and population studies were identified. The two types of 
studies used different methodologies and therefore the dis-
crepancy in REPPRs was anticipated. Register-based studies 
carry a high risk of under-estimation, since they depend on 
individuals who seek help and whose diagnosis is reported.

The lowest prevalence rate was documented in the West 
Pomeranian and Pomeranian regions of Poland [54]. At the 
time this study was carried out, a lack of awareness and 
stigma on ASD was reported in Poland [54], which may have 
prevented individuals from seeking help and being assessed 
for the disorder. Furthermore, the lack of enforcement in 
reporting new cases of ASD [54] may have contributed to 
under-reporting such cases. Conversely, these factors may 
explain the higher reported prevalence rate in Iceland, a 
country with more awareness of neurodevelopmental disor-
ders among the general public [89] and improved access to 
diagnostic services [89].

Population studies, which included a pooled sample size 
of 33,579 individuals, obtained an REPPR of 1.4% (95% CI 
0.4–5.4%, I2: 99.7%) for ASD. This rate was comparable to 
1.85% in the United States [90], and that of “around 1%” 
published by Autism Europe [91]. The REPPR obtained by 
the population studies published since 2015, is considerably 
higher compared to prevalence rates of around 0.2% which 
were reported by studies published in the 1990s [92, 93]. 
This rising prevalence phenomenon may be attributable to 
varied study methodologies [94], modifications in diagnostic 
criteria [95], better detection of ASD over the years [94] 
and development of specialist services [94]. Another factor 
to consider is an actual prevalence rise [96, 97] in response 
to an increase in environmental risk factors for ASD [24, 
25, 98]. However, more research is required to confirm this.

The study in Lithuania used a case definition based on 
ICD-10 criteria of “Autistic Disorder” [28]. This excludes 

people with Asperger’s syndrome that would meet criteria 
for high-functioning ASD in other studies, thereby contrib-
uting to the low prevalence rate. The study in Romania fol-
lowed a standardized multi-national methodology developed 
by the ASDEU project, therefore the methodology may not 
explain its discrepancy in prevalence rate. The European 
Union Statistics on Income and Living Conditions released 
in 2020 [99] showed that Romania had 37.6% of young 
people at risk of poverty and social deprivation, the larg-
est percentage when compared to other European countries. 
These factors were connected to a raised prevalence of ASD 
[102–102]. Furthermore, cultural factors which may affect 
social cognitive processing styles [103], may influence the 
rate of individuals meeting diagnostic criteria for ASD.

The 3.5:1 prevalence ratio for males and females respec-
tively, is similar to the trend reported by another meta-anal-
ysis [104] and the DSM-V [68].

Eating disorders (ED)

Although only two eligible studies [46, 58] calculated 
the prevalence of ‘any ED’, the REPPR of 1.1% (95% CI 
1.2–2.0%, I2 = 98.7%) is comparable to another study con-
ducted in the USA [105]. Similarly, the REPPR obtained for 
AN, BN and BED are also on par with results obtained by a 
global meta-analysis [106] and a population study conducted 
in the USA [107].

Substance use disorders (SUD)

No eligible studies on SUD were identified. Although some 
studies on the prevalence of young people who used alcohol 
[108] and drugs [109] were identified, none of them used 
gold standard diagnostic criteria for SUD, with the exception 
of the Adolescent Brain Study [110] which was not eligible 
for inclusion due to its publication date. The latter study 
revealed that none of the young adolescents met criteria for 
a SUD. The present study identified a gap in the literature 
and encourages researchers to carry out population studies 
to better understand the impact of SUDs on young people 
in Europe. Moreover, studies on SUD among young people 
may not use formal diagnostic criteria because the threshold 
for what is considered a disorder may be set too high for this 
age group.

Recommendations developed from this systematic 
review

A number of recommendations to improve mental health 
among young people in Europe are drawn from this study. 
Firstly, future epidemiological studies need to be enhanced 
in a number of ways. Multi-country prevalence studies 
with methodologies which are replicable and utilize the 
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same diagnostic criteria are needed to improve compari-
son across countries and elicit trends over time. This has 
been attempted by some associations such as the ASDEU 
[111] for ASD, nonetheless such studies are required for 
all mental disorders. Moreover, the discrepancy in preva-
lence rates between population and register-based studies 
indicates that a considerable number of young people with 
neurodevelopmental disorders remain undiagnosed. This 
echoes the literature which reports that more than half 
of children remain undiagnosed [112] and less than 20% 
receive treatment [113]. To improve this, routine screen-
ing for the entire population, together with obligatory 
reporting is recommended. Screening programs in schools 
enhance early detection [114] and improve the outcomes 
of affected individuals [115]. Although nationwide screen-
ing is costly, long-term morbidity as a result of mental dis-
orders is likely to outweigh the costs of adequate detection 
and prompt treatment [116].

Second, diagnostic sensitivity for specific groups needs 
to be improved. Prevalence discrepancy was noted between 
different genders as well as age groups. Many theories 
have attempted to support such discrepancies, as shown by 
the hypotheses of the ‘female protective effect’ [117] and 
the ‘extreme male brain’ for ASD [118]. However there 
has been a growing collection of evidence that females 
need a larger symptom demonstration [119] to acquire a 
diagnosis and are being diagnosed later than males [119]. 
Similarly, although neurodevelopmental disorders are life-
long conditions, lower prevalence rates were obtained by 
older age groups, raising a query on diagnostic sensitivity.

Increased awareness and reduced stigma of childhood 
mental disorders are also required. Considerably different 
prevalence rates were obtained by register-based studies 
from countries with contrasting levels of stigma and lack 
of awareness [54, 56]. This demonstrates that stigma is 
a barrier to prevention and treatment strategies. Results 
of population studies may have been less influenced by 
stigma because all individuals within a sample were 
assessed; however, stigma may still contribute to inaccu-
rate self-reports and lead to social desirability bias [120]. 
Young people, parents, teachers and general practition-
ers may have poor mental health literacy [121, 122] and 
perceive mental health problems among young people 
as part of normal growth and development (102, 103). 
This highlights the need for psychoeducation for teachers, 
parents, and young people to improve identification and 
seek appropriate support for young people with mental 
disorders.

The above recommendations aim to improve the identi-
fication of mental disorders, but with this comes a respon-
sibility to treat such disorders in a timely fashion. Service 
development needs to be informed by current epidemiologi-
cal studies which reveal the present needs. Schools, families, 

and parents play a key role in a child’s development. There-
fore, low-cost strategies to train parents and teachers to sup-
port young people regulate emotions and react in healthy 
ways [123] would contribute to improved mental wellbe-
ing. Furthermore, actions from all sectors of society need to 
focus on reducing socioemotional inequalities, such as pov-
erty, unemployment, and domestic violence, to effectively 
improve mental health among young people. Although these 
recommendations are costly, they serve as an investment to 
improve educational outcomes, employment and productiv-
ity and thus lower costs from the criminal justice system and 
social benefits [124].

Strengths and limitations

This systematic review is the first to provide an overview on 
the prevalence of eight MDs based on data established between 
2015 and 2020, in 14 European countries. Our review includes 
high-quality studies with low levels of bias, that use gold 
standard diagnostic criteria [28, 68, 69]. Another strength lies 
in the comparison of prevalence rates to obtain trends across 
nations, gender, level of education and different time periods.

A number of limitations need to be acknowledged. First, all 
studies were identified and selected by one researcher, which 
may have resulted in selection bias and relevant studies may 
have been overlooked. 20% of these were checked by another 
researcher to diminish this. Second, prevalence rates were 
compared across level of education instead of age because 
primary studies published pooled results of a varied range of 
age groups. While comparison across level of education allows 
for certain characteristics that are specific to younger and older 
age groups to emerge, one must note that primary SC and 
secondary SC have different age groups in different countries. 
Another limitation lies in the fact that three diagnostic classi-
fication systems were used by the identified studies. Although 
these are gold standard diagnostic manuals, variations in their 
criteria contributed to disparities between prevalence rates of 
the same disorder described by different criteria.

Limitations were also caused by the low number of stud-
ies identified. Further analysis of data for gender and level of 
education was not possible to carry given the low number of 
studies identified for each disorder, which would have caused 
underpowered and inaccurate results. Moreover, the small 
number of studies limited the analysis of the effect of covari-
ates on the prevalence rates calculated. The high  I2 across 
the REPPRs shows that the observed variance reflects dif-
ferences in true effect size rather than sampling error. There-
fore, significant heterogeneity was present across all the ran-
dom effect models. This mirrors heterogeneity obtained by 
other prevalence meta-analyses [14, 15]. The heterogeneity 
may have been attributed to sample-specific factors (such 
as gender, age, country, culture) and methodological factors 
(such as type and number of informants, number of phases, 
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screening and diagnostic instruments, diagnostic criteria, 
etc.). A meta-regression analysis that includes all potential 
covariates would have ideally investigated the impact of 
individual factors to heterogeneity. However, results would 
not have been meaningful with a low number of studies for 
each covariate [38].

Conclusion

To our knowledge, this is the most up-to-date meta-analysis 
that calculates the pooled prevalence of mental disorders 
among children and adolescents in Europe. Although 15.5% 
of young people in Europe were estimated to suffer from a 
mental disorder, one must also factor in an additional rise 
in prevalence since COVID-19 has increased neuropsy-
chiatric manifestations [125] with households from lower 
socioeconomic factors anticipated to have had a worse out-
come. Furthermore, the war between Ukraine and Russia 
is also expected to raise the prevalence of mental disorders 
among affected and neighboring countries [126], with nega-
tive consequences persisting after the war [126]. With these 
unprecedented risk factors for mental disorders, Europe must 
work more than ever before to prevent, diagnose and treat 
mental disorders promptly. Improving diagnostic sensitivity, 
developing routine screening and early intervention services, 
raising awareness of mental disorders, and tackling socio-
economic inequalities, contribute to a long-term investment 
for improved functioning of society.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00787- 022- 02131-2.

Declarations 

Conflict of interest None of the authors report financial or non-finan-
cial interests that are directly or indirectly related to the work submit-
ted for publication.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. World Health Organization, “International Classification of Dis-
eases, Eleventh Revision (ICD-11),” World Health Organization, 
2022. https:// icd. who. int/ en Accessed 24 Jul 2022

 2. INSERM Collective Expert Reports, Mental disorders: Children 
and adolescents screening and prevention. Institut national de la 
santé et de la recherche médicale, (2000)

 3. Soneson E, Ford T (2020) Identifying mental health difficulties 
in children & young people: the role of schools—ACAMH, The 
Association for Child and Adolescent Mental Health, https:// 
www. acamh. org/ blog/ ident ifying- mental- health- diffi culti es- 
in- child ren- young- people- the- role- of- schoo ls/? utm_ source= 
Subsc riber & utm_ campa ign= 882e8 6e2a9- EMAIL_ CAMPA 
IGN_ 2019_ 12_ 02_ 03_ 10_ COPY_ 01& utm_ medium= email & 
utm_ term=0_ f59ca 1eb20- 882e8 6e2a9- 11940 33 Accessed 12 
Sep 2020

 4. Reardon T, Harvey K, Baranowska M, O’Brien D, Smith L, 
Creswell C (2017) What do parents perceive are the barriers 
and facilitators to accessing psychological treatment for men-
tal health problems in children and adolescents? A systematic 
review of qualitative and quantitative studies. Eur Child Adolesc 
Psychiatry 26(6):623–647. https:// doi. org/ 10. 1007/ s00787- 016- 
0930-6. (Dr. Dietrich Steinkopff Verlag GmbH and Co. KG)

 5. Loades ME, Mastroyannopoulou K (2010) Teachers’ recogni-
tion of children’s mental health problems. Child Adolesc Ment 
Health 15(3):150–156. https:// doi. org/ 10. 1111/J. 1475- 3588. 
2009. 00551.X

 6. Patel V, Flisher AJ, Hetrick S, McGorry P (2007) Mental health 
of young people: a global public-health challenge. Lancet 
369(9569):1302–1313. https:// doi. org/ 10. 1016/ S0140- 6736(07) 
60368-7

 7. Sellers R, Warne N, Pickles A, Maughan B, Thapar A, Coll-
ishaw S (2019) Cross-cohort change in adolescent outcomes 
for children with mental health problems. J Child Psychol Psy-
chiatry Allied Discip 60(7):813–821. https:// doi. org/ 10. 1111/ 
jcpp. 13029

 8. Drake RE, Skinner JS, Bond GR, Goldman HH (2009) Social 
security and mental illness: reducing disability with supported 
employment. Health Aff 28(3):761–770. https:// doi. org/ 10. 
1377/ hltha ff. 28.3. 761

 9. Shaw M et  al (2012) A systematic review and analysis of 
long-term outcomes in attention deficit hyperactivity disorder: 
effects of treatment and non-treatment. BMC Med 10(1):1–15. 
https:// doi. org/ 10. 1186/ 1741- 7015- 10- 99

 10. McGorry PD, Purcell R, Hickie IB, Yung AR, Pantelis C, Jack-
son HJ (2007) Clinical staging: a heuristic model for psychiatry 
and youth mental health. Med J Aust. https:// doi. org/ 10. 5694/J. 
1326- 5377. 2007. TB013 35.X

 11. Davies PDSC (2013) Annual Report of the Chief Medical Officer 
2013 Public Mental Health Priorities : Investing in the Evidence 
Public mental health : evidence based priorities Key messages

 12. Merikangas KR, Nakamura EF, Kessler RC (2009) Epidemiology 
of mental disorders in children and adolescents. Dialogues Clin 
Neurosci 11(1):7–20 (Les Laboratoires Servier)

 13. Meltzer H, Gatward R, Goodman R, Ford T (2003) Mental health 
of children and adolescents in Great Britain. Int Rev Psychiatry 
15(1–2):185–187. https:// doi. org/ 10. 1080/ 09540 26021 00004 
6155

 14. Polanczyk GV, Salum GA, Sugaya LS, Caye A, Rohde LA (2015) 
Annual research review: a meta-analysis of the worldwide preva-
lence of mental disorders in children and adolescents. J Child 
Psychol Psychiatry Allied Discip 56(3):345–365. https:// doi. org/ 
10. 1111/ jcpp. 12381

 15. Bronsard G et al (2016) The prevalence of mental disorders 
among children and adolescents in the child welfare system 
a systematic review and meta-analysis. Med (United States) 
95(7):e2622. https:// doi. org/ 10. 1097/ MD. 00000 00000 002622. 
(Lippincott Williams and Wilkins)

 16. Bonati M et  al (2018) A regional ADHD center-based net-
work project for the diagnosis and treatment of children and 

https://doi.org/10.1007/s00787-022-02131-2
http://creativecommons.org/licenses/by/4.0/
https://icd.who.int/en
https://www.acamh.org/blog/identifying-mental-health-difficulties-in-children-young-people-the-role-of-schools/?utm_source=Subscriber&utm_campaign=882e86e2a9-EMAIL_CAMPAIGN_2019_12_02_03_10_COPY_01&utm_medium=email&utm_term=0_f59ca1eb20-882e86e2a9-1194033
https://www.acamh.org/blog/identifying-mental-health-difficulties-in-children-young-people-the-role-of-schools/?utm_source=Subscriber&utm_campaign=882e86e2a9-EMAIL_CAMPAIGN_2019_12_02_03_10_COPY_01&utm_medium=email&utm_term=0_f59ca1eb20-882e86e2a9-1194033
https://www.acamh.org/blog/identifying-mental-health-difficulties-in-children-young-people-the-role-of-schools/?utm_source=Subscriber&utm_campaign=882e86e2a9-EMAIL_CAMPAIGN_2019_12_02_03_10_COPY_01&utm_medium=email&utm_term=0_f59ca1eb20-882e86e2a9-1194033
https://www.acamh.org/blog/identifying-mental-health-difficulties-in-children-young-people-the-role-of-schools/?utm_source=Subscriber&utm_campaign=882e86e2a9-EMAIL_CAMPAIGN_2019_12_02_03_10_COPY_01&utm_medium=email&utm_term=0_f59ca1eb20-882e86e2a9-1194033
https://www.acamh.org/blog/identifying-mental-health-difficulties-in-children-young-people-the-role-of-schools/?utm_source=Subscriber&utm_campaign=882e86e2a9-EMAIL_CAMPAIGN_2019_12_02_03_10_COPY_01&utm_medium=email&utm_term=0_f59ca1eb20-882e86e2a9-1194033
https://www.acamh.org/blog/identifying-mental-health-difficulties-in-children-young-people-the-role-of-schools/?utm_source=Subscriber&utm_campaign=882e86e2a9-EMAIL_CAMPAIGN_2019_12_02_03_10_COPY_01&utm_medium=email&utm_term=0_f59ca1eb20-882e86e2a9-1194033
https://doi.org/10.1007/s00787-016-0930-6
https://doi.org/10.1007/s00787-016-0930-6
https://doi.org/10.1111/J.1475-3588.2009.00551.X
https://doi.org/10.1111/J.1475-3588.2009.00551.X
https://doi.org/10.1016/S0140-6736(07)60368-7
https://doi.org/10.1016/S0140-6736(07)60368-7
https://doi.org/10.1111/jcpp.13029
https://doi.org/10.1111/jcpp.13029
https://doi.org/10.1377/hlthaff.28.3.761
https://doi.org/10.1377/hlthaff.28.3.761
https://doi.org/10.1186/1741-7015-10-99
https://doi.org/10.5694/J.1326-5377.2007.TB01335.X
https://doi.org/10.5694/J.1326-5377.2007.TB01335.X
https://doi.org/10.1080/0954026021000046155
https://doi.org/10.1080/0954026021000046155
https://doi.org/10.1111/jcpp.12381
https://doi.org/10.1111/jcpp.12381
https://doi.org/10.1097/MD.0000000000002622


European Child & Adolescent Psychiatry 

1 3

adolescents with ADHD. J Atten Disord 22(12):1173–1184. 
https:// doi. org/ 10. 1177/ 10870 54715 599573

 17. Thomas R et al (2015) Prevalence of attention-deficit/hyperactiv-
ity disorder: a systematic review and meta-analysis. Pediatrics 
135(4):e994-1001. https:// doi. org/ 10. 1542/ peds. 2014- 3482

 18. Sayal K, Prasad V, Daley D, Ford T, Coghill D (2018) ADHD 
in children and young people: prevalence, care pathways, and 
service provision. Lancet Psychiatry 5(2):175–186. https:// doi. 
org/ 10. 1016/ S2215- 0366(17) 30167-0

 19. Kawa R et al (2017) European studies on prevalence and risk 
of autism spectrum disorders according to immigrant status-a 
review. Eur J Public Health 27(1):101–110. https:// doi. org/ 10. 
1093/ eurpub/ ckw206

 20. Syed S, Moore KA, March E (2017) A review of prevalence stud-
ies of autism spectrum disorder by latitude and solar irradiance 
impact. Med Hypotheses 109:19–24. https:// doi. org/ 10. 1016/j. 
mehy. 2017. 09. 012

 21. Safer DJ, Rajakannan T, Burcu M, Zito JM (2015) Trends in 
subthreshold psychiatric diagnoses for youth in community 
treatment. JAMA Psychiat 72(1):75–83. https:// doi. org/ 10. 1001/ 
jamap sychi atry. 2014. 1746

 22. World Health Organization, Disease burden and mortality esti-
mates, WHO, 2018. http:// www. who. int/ healt hinfo/ global_ bur-
den_ disea se/ estim ates/ en/ Accessed 25 Aug 2020

 23. Ngui EM, Khasakhala L, Ndetei D, Roberts LW (2010) Mental 
disorders, health inequalities and ethics: a global perspective. Int 
Rev Psychiatry. https:// doi. org/ 10. 3109/ 09540 261. 2010. 485273

 24. Agrawal S, Rao SC, Bulsara MK, Patole SK (2018) Prevalence 
of autism spectrum disorder in preterm infants: a meta-analy-
sis. Pediatrics 142(3):e20180134. https:// doi. org/ 10. 1542/ peds. 
2018- 0134

 25. McCaul ME, Roach D, Hasin DS, Weisner C, Chang G, Sinha 
R (2019) Alcohol and women: a brief overview. Alcohol Clin 
Exp Res 43(5):774–779. https:// doi. org/ 10. 1111/ acer. 13985

 26. EUROSTAT, Marriage and divorce statistics—Statistics 
Explained, ec.europa.eu, 2017. https:// ec. europa. eu/ euros tat/ 
stati stics- expla ined/ index. php/ Marri age_ and_ divor ce_ stati stics 
Accessed 25 Aug 2020

 27. Perales F, Johnson SE, Baxter J, Lawrence D, Zubrick SR (2016) 
Family structure and childhood mental disorders: new findings 
from Australia. Soc Psychiatry Psychiatr Epidemiol. https:// doi. 
org/ 10. 1007/ s00127- 016- 1328-y

 28. World Health Organization (1992), International Classification of 
Diseases, Tenth Revision, Clinical Modification (ICD-10-CM). 
World Health Organization

 29. Regier DA, Kuhl EA, Kupfer DJ (2013) The DSM-5: Classifica-
tion and criteria changes. World Psychiatry 12(2):92–98. https:// 
doi. org/ 10. 1002/ wps. 20050

 30. PROSPERO. https:// www. crd. york. ac. uk/ prosp ero/ Accessed 09 
Jul 2022

 31. Methley AM, Campbell S, Chew-Graham C, McNally R, Cher-
aghi-Sohi S (2014) PICO, PICOS and SPIDER: a comparison 
study of specificity and sensitivity in three search tools for quali-
tative systematic reviews. BMC Health Serv Res 14(1):1–10. 
https:// doi. org/ 10. 1186/ S12913- 014- 0579-0/ TABLES/7

 32. Hoy D et al (2012) Assessing risk of bias in prevalence studies: 
modification of an existing tool and evidence of interrater agree-
ment. J Clin Epidemiol 65(9):934–939. https:// doi. org/ 10. 1016/j. 
jclin epi. 2011. 11. 014

 33. Downes MJ, Brennan ML, Williams HC, Dean RS (2016) Devel-
opment of a critical appraisal tool to assess the quality of cross-
sectional studies (AXIS). BMJ Open 6(12):e011458. https:// doi. 
org/ 10. 1136/ bmjop en- 2016- 011458

 34. Comprehensive Meta-Analysis Software (CMA). https:// www. 
meta- analy sis. com/ Accessed 12 Jan 2022

 35. Wang B, Wu P, Kwan B, Tu XM, Feng C (2018) Simpson’s 
paradox: examples. Shanghai Arch Psychiatry 30(2):139–143. 
https:// doi. org/ 10. 11919/j. issn. 1002- 0829. 218026

 36. Viechtbauer W, Cheung MW-L (2010) Outlier and influence 
diagnostics for meta-analysis. Res Synth Methods 1(2):112–125. 
https:// doi. org/ 10. 1002/ jrsm. 11

 37. Higgins JPT, Rothstein HR, Borenstein M, Hedges LV (2009) 
Introduction to meta-analysis

 38. Borenstein M, Hedges LV, Higgins JPT, Rothstein HR (2009) 
Meta-regression

 39. Italy—Educational System—overview—School, European, 
Community, and Schools—StateUniversity.com. https:// educa 
tion. state unive rsity. com/ pages/ 716/ Italy- EDUCA TIONAL- SYS-
TEM- OVERV IEW. html Accessed 02 Jun 2020

 40. EURYDICE, Spain: organisation of the education system and 
of its structure, 2019. https:// eacea. ec. europa. eu/ natio nal- polic 
ies/ euryd ice/ conte nt/ organ isati on- educa tion- system- and- its- struc 
ture- 79_ en Accessed 03 Jun 2020

 41. Budisteanu M et al (2017) Prevalence study of autism spectrum 
disorder in Romania. Eur J Paediatr Neurol 21(1):e143. https:// 
doi. org/ 10. 1016/j. ejpn. 2017. 04. 1291

 42. Page MJ et al (2021) The PRISMA 2020 statement: an updated 
guideline for reporting systematic reviews. BMJ. https:// doi. org/ 
10. 1136/ BMJ. N71

 43. Elberling H, Linneberg A, Rask CU, Houman T, Goodman R, 
Mette Skovgaard A (2016) Psychiatric disorders in Danish chil-
dren aged 5–7 years: a general population study of prevalence 
and risk factors from the Copenhagen Child Cohort (CCC 2000). 
Nord J Psychiatry 70(2):146–155. https:// doi. org/ 10. 3109/ 08039 
488. 2015. 10701 99

 44. Ercan ES, Bilaç Ö, Uysal Özaslan T, Akyol Ardic U (2016) 
Prevalence of psychiatric disorders among Turkish children: the 
effects of impairment and sociodemographic correlates. Child 
Psychiatry Hum Dev 47(1):35–42. https:// doi. org/ 10. 1007/ 
s10578- 015- 0541-3

 45. Wagner G et al (2017) Mental health problems in Austrian ado-
lescents: a nationwide, two-stage epidemiological study apply-
ing DSM-5 criteria. Eur Child Adolesc Psychiatry 26(12):1483–
1499. https:// doi. org/ 10. 1007/ s00787- 017- 0999-6

 46. NHS, Mental Health of Children and Young People in England, 
2017 [PAS], NHS Digital. 2018. [Online]. Available: https:// digit 
al. nhs. uk/ data- and- infor mation/ publi catio ns/ stati stical/ mental- 
health- of- child ren- and- young- people- in- engla nd/ 2017/ 2017. 
Accessed 30 May 2020

 47. Lesinskiene S et al (2018) Epidemiological study of child and 
adolescent psychiatric disorders in Lithuania. BMC Public 
Health. https:// doi. org/ 10. 1186/ s12889- 018- 5436-3

 48. NHS, Mental Health of Children and Young People in England, 
2017 [PAS]-NHS Digital, NHS, 2017. https:// digit al. nhs. uk/ data- 
and- infor mation/ publi catio ns/ stati stical/ mental- health- of- child 
ren- and- young- people- in- engla nd/ 2017/ 2017 Accessed 05 Apr 
2020

 49. Magklara K et al (2015) Depression in late adolescence: a cross-
sectional study in senior high schools in Greece. BMC Psychia-
try. https:// doi. org/ 10. 1186/ s12888- 015- 0584-9

 50. Canals-Sans J, Hernandez-Martinez C, Saez-Carles M, Arija-Val 
V (2018) Prevalence of DSM-5 depressive disorders and comor-
bidity in Spanish early adolescents: has there been an increase in 
the last 20 years? Psychiatry Res 268:328–334. https:// doi. org/ 
10. 1016/j. psych res. 2018. 07. 023

 51. Donfrancesco R et al (2015) Prevalence of severe ADHD: An 
epidemiological study in the Italian regions of Tuscany and 
Latium. Epidemiol Psychiatr Sci 24(6):525–533. https:// doi. org/ 
10. 1017/ S2045 79601 40005 23

 52. López-Villalobos JA et al. (2015) Prevalence of oppositional 
defiant disorder in a sample of spanish children between six 

https://doi.org/10.1177/1087054715599573
https://doi.org/10.1542/peds.2014-3482
https://doi.org/10.1016/S2215-0366(17)30167-0
https://doi.org/10.1016/S2215-0366(17)30167-0
https://doi.org/10.1093/eurpub/ckw206
https://doi.org/10.1093/eurpub/ckw206
https://doi.org/10.1016/j.mehy.2017.09.012
https://doi.org/10.1016/j.mehy.2017.09.012
https://doi.org/10.1001/jamapsychiatry.2014.1746
https://doi.org/10.1001/jamapsychiatry.2014.1746
http://www.who.int/healthinfo/global_burden_disease/estimates/en/
http://www.who.int/healthinfo/global_burden_disease/estimates/en/
https://doi.org/10.3109/09540261.2010.485273
https://doi.org/10.1542/peds.2018-0134
https://doi.org/10.1542/peds.2018-0134
https://doi.org/10.1111/acer.13985
https://ec.europa.eu/eurostat/statistics-explained/index.php/Marriage_and_divorce_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php/Marriage_and_divorce_statistics
https://doi.org/10.1007/s00127-016-1328-y
https://doi.org/10.1007/s00127-016-1328-y
https://doi.org/10.1002/wps.20050
https://doi.org/10.1002/wps.20050
https://www.crd.york.ac.uk/prospero/
https://doi.org/10.1186/S12913-014-0579-0/TABLES/7
https://doi.org/10.1016/j.jclinepi.2011.11.014
https://doi.org/10.1016/j.jclinepi.2011.11.014
https://doi.org/10.1136/bmjopen-2016-011458
https://doi.org/10.1136/bmjopen-2016-011458
https://www.meta-analysis.com/
https://www.meta-analysis.com/
https://doi.org/10.11919/j.issn.1002-0829.218026
https://doi.org/10.1002/jrsm.11
https://education.stateuniversity.com/pages/716/Italy-EDUCATIONAL-SYSTEM-OVERVIEW.html
https://education.stateuniversity.com/pages/716/Italy-EDUCATIONAL-SYSTEM-OVERVIEW.html
https://education.stateuniversity.com/pages/716/Italy-EDUCATIONAL-SYSTEM-OVERVIEW.html
https://eacea.ec.europa.eu/national-policies/eurydice/content/organisation-education-system-and-its-structure-79_en
https://eacea.ec.europa.eu/national-policies/eurydice/content/organisation-education-system-and-its-structure-79_en
https://eacea.ec.europa.eu/national-policies/eurydice/content/organisation-education-system-and-its-structure-79_en
https://doi.org/10.1016/j.ejpn.2017.04.1291
https://doi.org/10.1016/j.ejpn.2017.04.1291
https://doi.org/10.1136/BMJ.N71
https://doi.org/10.1136/BMJ.N71
https://doi.org/10.3109/08039488.2015.1070199
https://doi.org/10.3109/08039488.2015.1070199
https://doi.org/10.1007/s10578-015-0541-3
https://doi.org/10.1007/s10578-015-0541-3
https://doi.org/10.1007/s00787-017-0999-6
https://digital.nhs.uk/data-and-information/publications/statistical/mental-health-of-children-and-young-people-in-england/2017/2017
https://digital.nhs.uk/data-and-information/publications/statistical/mental-health-of-children-and-young-people-in-england/2017/2017
https://digital.nhs.uk/data-and-information/publications/statistical/mental-health-of-children-and-young-people-in-england/2017/2017
https://doi.org/10.1186/s12889-018-5436-3
https://digital.nhs.uk/data-and-information/publications/statistical/mental-health-of-children-and-young-people-in-england/2017/2017
https://digital.nhs.uk/data-and-information/publications/statistical/mental-health-of-children-and-young-people-in-england/2017/2017
https://digital.nhs.uk/data-and-information/publications/statistical/mental-health-of-children-and-young-people-in-england/2017/2017
https://doi.org/10.1186/s12888-015-0584-9
https://doi.org/10.1016/j.psychres.2018.07.023
https://doi.org/10.1016/j.psychres.2018.07.023
https://doi.org/10.1017/S2045796014000523
https://doi.org/10.1017/S2045796014000523


 European Child & Adolescent Psychiatry

1 3

and sixteen years: teacher’s report, Actas Esp Psiquiatr, 43(6): 
213–20. [Online]. Available: https:// pubmed. ncbi. nlm. nih. gov/ 
26631 304/. Accessed 30 May 2020

 53. Narzisi A et al (2018) Prevalence of autism spectrum disorder in 
a large Italian catchment area: a school-based population study 
within the ASDEU project. Epidemiol Psychiatr Sci. https:// doi. 
org/ 10. 1017/ S2045 79601 80004 83

 54. Skonieczna-Żydecka K, Gorzkowska I, Pierzak-Sominka J, Adler 
G (2017) The prevalence of autism spectrum disorders in west 
pomeranian and pomeranian regions of Poland. J Appl Res Intel-
lect Disabil 30(2):283–289. https:// doi. org/ 10. 1111/ jar. 12238

 55. Delobel-Ayoub M et al (2020) Prevalence of autism spectrum 
disorder in 7–9-year-old children in Denmark, Finland, France 
and Iceland: a population-based registries approach within the 
ASDEU project. J Autism Dev Disord 50(3):949–959. https:// 
doi. org/ 10. 1007/ s10803- 019- 04328-y

 56. Boilson AM, Staines A, Ramirez A, Posada M, Sweeney MR 
(2016) Operationalisation of the European protocol for autism 
prevalence (EPAP) for autism spectrum disorder prevalence 
measurement in Ireland. J Autism Dev Disord 46(9):3054–3067. 
https:// doi. org/ 10. 1007/ s10803- 016- 2837-y

 57. Morales-Hidalgo P, Roigé-Castellví J, Hernández-Martínez 
C, Voltas N, Canals J (2018) Prevalence and characteristics of 
autism spectrum disorder among spanish school-age children. J 
Autism Dev Disord 48(9):3176–3190. https:// doi. org/ 10. 1007/ 
s10803- 018- 3581-2

 58. Rojo-Moreno L et al (2015) Prevalence and comorbidity of eating 
disorders among a community sample of adolescents: 2-year fol-
low-up. Psychiatry Res 227(1):52–57. https:// doi. org/ 10. 1016/j. 
psych res. 2015. 02. 015

 59. Kovess-Masfety V et al (2016) Comparing the prevalence of 
mental health problems in children 6–11 across Europe. Soc 
Psychiatry Psychiatr Epidemiol 51(8):1093–1103. https:// doi. 
org/ 10. 1007/ S00127- 016- 1253-0

 60. Ghandour RM et al (2019) Prevalence and treatment of depres-
sion, anxiety, and conduct problems in US children. J Pediatr 
206:256-267.e3. https:// doi. org/ 10. 1016/j. jpeds. 2018. 09. 021

 61. Costello EJ, Egger H, Angold A (2005) 10-year research update 
review: The epidemiology of child and adolescent psychiatric 
disorders: I. Methods and public health burden. J Am Acad Child 
Adolesc Psychiatry 44(10):972–986. https:// doi. org/ 10. 1097/ 01. 
chi. 00001 72552. 41596. 6f

 62. Thapar A, Collishaw S, Pine DS, Thapar AK, Lancet Pub-
lishing Group (2012) Depression in adolescence. Lancet 
379(9820):1056–1067. https:// doi. org/ 10. 1016/ S0140- 6736(11) 
60871-4

 63. Reiss F, Meyrose AK, Otto C, Lampert T, Klasen F, Ravens-
Sieberer U (2019) Socioeconomic status, stressful life situations 
and mental health problems in children and adolescents: results 
of the German BELLA cohort-study. PLoS One. https:// doi. org/ 
10. 1371/ journ al. pone. 02137 00

 64. Gilman SE, Kawachi I, Fitzmaurice GM, Buka SL (2002) Soci-
oeconomic status in childhood and the lifetime risk of major 
depression. Int J Epidemiol 31(2):359–367. https:// doi. org/ 10. 
1093/ intje pid/ 31.2. 359

 65. Faraone SV, Sergeant J, Gillberg C, Biederman J (2003) The 
worldwide prevalence of ADHD: is it an American condition?. 
World Psychiatry, 2(2): 104–13, [Online]. Available: http:// www. 
ncbi. nlm. nih. gov/ pubmed/ 16946 911 Accessed 02 Jul 2020

 66. Polanczyk G, De Lima MS, Horta BL, Biederman J, Rohde LA 
(2007) The worldwide prevalence of ADHD: a systematic review 
and metaregression analysis. Am J Psychiatry 164(6):942–948. 
https:// doi. org/ 10. 1176/ ajp. 2007. 164.6. 942

 67. Reale L, Bonati M (2018) ADHD prevalence estimates in Italian 
children and adolescents: a methodological issue. Ital J Pediatr 
44(1):108. https:// doi. org/ 10. 1186/ s13052- 018- 0545-2

 68. American Psychiatric Association (2013), Diagnostic and Sta-
tistical Manual of Mental Disorders DSM-5, 5th edn

 69. American Psychiatric Association (1994), Diagnostic and Sta-
tistical Manual of Mental Disorders, 4th edn

 70. Ercan ES et al (2013) Prevalence and diagnostic stability of 
ADHD and ODD in Turkish children: a 4-year longitudinal study. 
Child Adolesc Psychiatry Ment Health 7(1):1–10. https:// doi. org/ 
10. 1186/ 1753- 2000-7- 30

 71. Ogli F (2019) Izmir—Refugees in Towns. https:// www. refug 
eesin towns. org/ izmir Accessed 09 Jul 2020

 72. Chen C, Burton ML, Greenberger E, Dmitrieva J (1999) Popu-
lation migration and the variation of dopamine D4 receptor 
(DRD4) allele frequencies around the globe. Evol Hum Behav 
20(5): 309–324, [Online]. Available: https:// hraf. yale. edu/ ehc/ 
docum ents/ 1075. Accessed 01 Jul 2020

 73. Nikolaidis A, Gray JR (2010) ADHD and the DRD4 exon III 
7-repeat polymorphism: an international meta-analysis. Soc 
Cogn Affect Neurosci 5(2–3):188–193. https:// doi. org/ 10. 1093/ 
scan/ nsp049

 74. Faraone SV, Sergeant J, Gillberg C, Biederman J (2003) The 
worldwide prevalence of ADHD: is it an American condition?. 
World Psychiatry, 2(2): 104. [Online]. Available: /pmc/articles/
PMC1525089/. Accessed 25 Jan 2022

 75. Halperin JM, Schulz KP (2006) Revisiting the role of the pre-
frontal cortex in the pathophysiology of attention-deficit/hyper-
activity disorder. Psychol Bull 132(4):560–581. https:// doi. org/ 
10. 1037/ 0033- 2909. 132.4. 560

 76. Wittchen HU et al (2011) The size and burden of mental disor-
ders and other disorders of the brain in Europe 2010. Eur Neu-
ropsychopharmacol 21(9):655–679. https:// doi. org/ 10. 1016/j. 
euron euro. 2011. 07. 018

 77. Willcutt EG (2012) The prevalence of DSM-IV attention-deficit/
hyperactivity disorder: a meta-analytic review. Neurotherapeutics 
9(3):490–499. https:// doi. org/ 10. 1007/ s13311- 012- 0135-8

 78. Mowlem FD, Rosenqvist MA, Martin J, Lichtenstein P, Asher-
son P, Larsson H (2019) Sex differences in predicting ADHD 
clinical diagnosis and pharmacological treatment. Eur Child 
Adolesc Psychiatry 28(4):481–489. https:// doi. org/ 10. 1007/ 
s00787- 018- 1211-3

 79. Ramtekkar UP, Reiersen AM, Todorov AA, Todd RD (2010) 
Sex and age differences in attention-deficit/hyperactivity disorder 
symptoms and diagnoses: implications for DSM-V and ICD-11. 
J Am Acad Child Adolesc Psychiatry 49(3):217. https:// doi. org/ 
10. 1097/ 00004 583- 20100 3000- 00005

 80. Canino G, Polanczyk G, Bauermeister JJ, Rohde LA, Frick PJ 
(2010) Does the prevalence of CD and ODD vary across cul-
tures? Soc Psychiatry Psychiatr Epidemiol 45(7):695–704. 
https:// doi. org/ 10. 1007/ s00127- 010- 0242-y

 81. OO on HS and Policies, Lithuania: Country Health Profile 2017, 
State of Health in the EU. (2017)

 82. Ogundele MO (2016) The influence of socio-economic status on 
the prevalence of school-age childhood behavioral disorders in a 
local district clinic of North West England. J Fam Med Heal Care 
2(4):98. https:// doi. org/ 10. 11648/j. jfmhc. 20160 204. 22

 83. National Institute for Health and Clinical Excellence and Social 
care Institute for Excellence, (2013)

 84. Turner BJ, Hu C, Villa JP, Nock MK (2018) Oppositional defi-
ant disorder and conduct disorder. Mental disorders around the 
world: facts and figures from the WHO world mental health sur-
veys. Cambridge University Press, Cambridge, pp 209–222

 85. Demmer DH, Hooley M, Sheen J, McGillivray JA, Lum JAG 
(2017) Sex Differences in the prevalence of oppositional defiant 
disorder during middle childhood: a meta-analysis. J Abnormal 
Child Psychol 45(2):313–325. https:// doi. org/ 10. 1007/ s10802- 
016- 0170-8. (Springer, New York LLC)

https://pubmed.ncbi.nlm.nih.gov/26631304/
https://pubmed.ncbi.nlm.nih.gov/26631304/
https://doi.org/10.1017/S2045796018000483
https://doi.org/10.1017/S2045796018000483
https://doi.org/10.1111/jar.12238
https://doi.org/10.1007/s10803-019-04328-y
https://doi.org/10.1007/s10803-019-04328-y
https://doi.org/10.1007/s10803-016-2837-y
https://doi.org/10.1007/s10803-018-3581-2
https://doi.org/10.1007/s10803-018-3581-2
https://doi.org/10.1016/j.psychres.2015.02.015
https://doi.org/10.1016/j.psychres.2015.02.015
https://doi.org/10.1007/S00127-016-1253-0
https://doi.org/10.1007/S00127-016-1253-0
https://doi.org/10.1016/j.jpeds.2018.09.021
https://doi.org/10.1097/01.chi.0000172552.41596.6f
https://doi.org/10.1097/01.chi.0000172552.41596.6f
https://doi.org/10.1016/S0140-6736(11)60871-4
https://doi.org/10.1016/S0140-6736(11)60871-4
https://doi.org/10.1371/journal.pone.0213700
https://doi.org/10.1371/journal.pone.0213700
https://doi.org/10.1093/intjepid/31.2.359
https://doi.org/10.1093/intjepid/31.2.359
http://www.ncbi.nlm.nih.gov/pubmed/16946911
http://www.ncbi.nlm.nih.gov/pubmed/16946911
https://doi.org/10.1176/ajp.2007.164.6.942
https://doi.org/10.1186/s13052-018-0545-2
https://doi.org/10.1186/1753-2000-7-30
https://doi.org/10.1186/1753-2000-7-30
https://www.refugeesintowns.org/izmir
https://www.refugeesintowns.org/izmir
https://hraf.yale.edu/ehc/documents/1075
https://hraf.yale.edu/ehc/documents/1075
https://doi.org/10.1093/scan/nsp049
https://doi.org/10.1093/scan/nsp049
https://doi.org/10.1037/0033-2909.132.4.560
https://doi.org/10.1037/0033-2909.132.4.560
https://doi.org/10.1016/j.euroneuro.2011.07.018
https://doi.org/10.1016/j.euroneuro.2011.07.018
https://doi.org/10.1007/s13311-012-0135-8
https://doi.org/10.1007/s00787-018-1211-3
https://doi.org/10.1007/s00787-018-1211-3
https://doi.org/10.1097/00004583-201003000-00005
https://doi.org/10.1097/00004583-201003000-00005
https://doi.org/10.1007/s00127-010-0242-y
https://doi.org/10.11648/j.jfmhc.20160204.22
https://doi.org/10.1007/s10802-016-0170-8
https://doi.org/10.1007/s10802-016-0170-8


European Child & Adolescent Psychiatry 

1 3

 86. Waschbusch DA, King S (2006) Should sex-specific norms be 
used to assess attention-deficit/hyperactivity disorder or opposi-
tional defiant disorder? J Consult Clin Psychol 74(1):179–185. 
https:// doi. org/ 10. 1037/ 0022- 006X. 74.1. 179

 87. Knoema, “Castile and leon” (2011). https:// www. google. com/ 
search? rlz= 1C5CH FA_ enMT9 05MT9 05& sxsrf= ALeKk 03CQP 
cUXSq W7JYb vcc9P_ guokj 8fA% 3A159 87960 06890 & ei= 
5rBLX 7jpNd HykwW EmqLg Dg&q= knoema% 2C+ 2011+ casti 
le+ and+ leon& oq= Knoem a& gs_ lcp= CgZwc 3ktYW IQARg 
AMgQI IxAnM gQIIx AnMgU IABCR AjICC AAyAg gAMgI 
IADIC CAAyAg Accessed 30 Aug 2020

 88. Eurostat, Mean and median income by age and sex (Source: 
SILC). 2020, [Online]. Available: https:// appsso. euros tat. ec. 
europa. eu/ nui/ show. do? datas et= ilc_ di04. Accessed 25 Aug 2020

 89. Autism Research News, Icelandic inquiry, (2020). https:// www. 
spect rumne ws. org/ opini on/ icela ndic- inqui ry/ Accessed 21 Jun 
2020

 90. Maenner MJ et al (2020) Prevalence of autism spectrum disor-
der among children aged 8 years—autism and developmental 
disabilities monitoring network, 11 Sites, United States, 2016. 
MMWR Surveill Summ 69(4):1–12. https:// doi. org/ 10. 15585/ 
mmwr. ss690 4a1

 91. Autism Europe, Autism Europe. https:// www. autis meuro pe. org/ 
Accessed 25 Aug 2020

 92. Charman T (2002) The prevalence of autism spectrum disorders: 
recent evidence and future challenges. Eur Child Adolescent 
Psychiatry 11(6):249–256. https:// doi. org/ 10. 1007/ s00787- 002- 
0297-8. (Springer)

 93. Elsabbagh M et al (2012) Global prevalence of autism and other 
pervasive developmental disorders. Autism Res 5(3):160–179. 
https:// doi. org/ 10. 1002/ aur. 239

 94. Wing L, Potter D (2002) The epidemiology of autistic spectrum 
disorders: is the prevalence rising? Ment Retard Dev Disabil Res 
Rev 8(3):151–161. https:// doi. org/ 10. 1002/ mrdd. 10029

 95. Happé F, Frith U (2020) Annual research review: looking back to 
look forward–changes in the concept of autism and implications 
for future research. J Child Psychol Psychiatry 61(3):218–232. 
https:// doi. org/ 10. 1111/ jcpp. 13176

 96. Isaksen J, Diseth TH, Schjolberg S, Skjeldal OH (2012) Observed 
prevalence of autism spectrum disorders in two Norwegian coun-
ties. Eur J Paediatr Neurol 16(6):592–598. https:// doi. org/ 10. 
1016/j. ejpn. 2012. 01. 014

 97. Auerbach RP et al (2018) WHO world mental health surveys 
international college student project: prevalence and distribution 
of mental disorders. J Abnorm Psychol 127(7):623–638. https:// 
doi. org/ 10. 1037/ abn00 00362

 98. Linnet KM et al (2003) “Maternal lifestyle factors in pregnancy 
risk of attention deficit hyperactivity disorder and associated 
behaviors: review of the current evidence. Am J Psychiatry 
160(6):1028–1040. https:// doi. org/ 10. 1176/ appi. ajp. 160.6. 1028

 99. Eurostat, Young people—social inclusion—Statistics Explained. 
https:// ec. europa. eu/ euros tat/ stati stics- expla ined/ index. php? 
title= Young_ peopl e_-_ social_ inclu sion& stable= 1# Young_ 
people_ at_ risk_ of_ pover ty_ or_ social_ exclu sion Accessed 04 
Mar 2022

 100. Delobel-Ayoub M et al (2015) Socioeconomic disparities and 
prevalence of autism spectrum disorders and intellectual disabil-
ity. PLoS One. https:// doi. org/ 10. 1371/ JOURN AL. PONE. 01419 
64

 101. Rai D et al (2012) Parental socioeconomic status and risk of off-
spring autism spectrum disorders in a Swedish population-based 
study. J Am Acad Child Adolesc Psychiatry. https:// doi. org/ 10. 
1016/J. JAAC. 2012. 02. 012

 102. Emerson E (2012) Deprivation, ethnicity and the prevalence 
of intellectual and developmental disabilities. J Epidemiol 

Community Health 66(3):218–224. https:// doi. org/ 10. 1136/ 
JECH. 2010. 111773

 103. Zaroff CM, Uhm SY (2012) Prevalence of autism spectrum dis-
orders and influence of country of measurement and ethnicity. 
Soc Psychiatry Psychiatr Epidemiol 47(3):395–398. https:// doi. 
org/ 10. 1007/ s00127- 011- 0350-3

 104. Loomes R, Hull L, Mandy WPL (2017) What is the male-to-
female ratio in autism spectrum disorder? a systematic review 
and meta-analysis. J Am Acad Child Adolescent Psychiatry 
56(6):466–474. https:// doi. org/ 10. 1016/j. jaac. 2017. 03. 013. 
(Elsevier Inc)

 105. Rozzell K, Moon DY, Klimek P, Brown T, Blashill AJ (2019) 
Prevalence of eating disorders among US children aged 9 to 10 
years: data from the adolescent brain cognitive development 
(ABCD) Study. JAMA Pediatr 173(1):100–101. https:// doi. 
org/ 10. 1001/ jamap ediat rics. 2018. 3678. (American Medical 
Association)

 106. Smink FRE, Van Hoeken D, Hoek HW (2012) Epidemiology 
of eating disorders: Incidence, prevalence and mortality rates. 
Curr Psychiatry Rep 14(4):406–414. https:// doi. org/ 10. 1007/ 
s11920- 012- 0282-y

 107. Stice E, Marti CN, Rohde P (2013) Prevalence, incidence, 
impairment, and course of the proposed DSM-5 eating disorder 
diagnoses in an 8-year prospective community study of young 
women. J Abnorm Psychol 122(2):445–457. https:// doi. org/ 10. 
1037/ a0030 679

 108. Steketee M, Jonkman H, Berten H, Vettenburg N (2013) Alcohol 
use among adolescents in Europe. Env Res Prev Action, 351

 109. OECD/EU (2018), Health at a Glance: Europe 2018: State of 
Health in the EU Cycle

 110. Cannon M, Coughlan H, Clarke M, Harley M, Kelleher I 
(2013) The mental health of young people in Ireland a report 
of the psychiatric epidemology research across the lifespan 
(PERL) Group

 111. Austism Spectrum Disorder in the European Union, ASDEU—
Findings, 2020. http:// asdeu. eu/ findi ngs/ Accessed 25 Aug 2020

 112. Kessler RC et al. (2007) Lifetime prevalence and age-of-onset 
distributions of mental disorders in the World Health Organiza-
tion’s World Mental Health Survey Initiative. World Psychiatry, 
6(3) 168–76. [Online]. Available: http:// www. ncbi. nlm. nih. gov/ 
pubmed/ 18188 442. Accessed 02 Mar 2020

 113. Chatterji P, Caffray CM, Crowe M, Freeman L, Jensen P (2004) 
Cost assessment of a school-based mental health screening and 
treatment program in New York City. Ment Health Serv Res 
6(3):155–166. https:// doi. org/ 10. 1023/B: MHSR. 00000 36489. 
50470. cb

 114. Weist MD, Christodulu KV (2000) Expanded school mental 
health programs: advancing reform and closing the gap between 
research and practice. J Sch Health 70(5):195–200. https:// doi. 
org/ 10. 1111/j. 1746- 1561. 2000. tb064 72.x

 115. Shaffer D et al (2004) The Columbia SuicideScreen: validity and 
reliability of a screen for youth suicide and depression. J Am 
Acad Child Adolesc Psychiatry 43(1):71–79. https:// doi. org/ 10. 
1097/ 00004 583- 20040 1000- 00016

 116. McDaid D (2011) Making the long-term economic case for 
investing in mental health to contribute to sustainability. Eur 
Pact Ment Heal Well-being

 117. Robinson EB, Lichtenstein P, Anckarsäter H, Happé F, Ronald A 
(2013) Examining and interpreting the female protective effect 
against autistic behavior. Proc Natl Acad Sci USA 110(13):5258–
5262. https:// doi. org/ 10. 1073/ pnas. 12110 70110

 118. Kim YS et al (2011) Prevalence of autism spectrum disorders 
in a total population sample. Am J Psychiatry 168(9):904–912. 
https:// doi. org/ 10. 1176/ appi. ajp. 2011. 10101 532

 119. Carpenter B, Happé F, Egerton J, Hollins (2019) Girls and 
Autism: Educational, Family and Personal Perspectives. https:// 

https://doi.org/10.1037/0022-006X.74.1.179
https://www.google.com/search?rlz=1C5CHFA_enMT905MT905&sxsrf=ALeKk03CQPcUXSqW7JYbvcc9P_guokj8fA%3A1598796006890&ei=5rBLX7jpNdHykwWEmqLgDg&q=knoema%2C+2011+castile+and+leon&oq=Knoema&gs_lcp=CgZwc3ktYWIQARgAMgQIIxAnMgQIIxAnMgUIABCRAjICCAAyAggAMgIIADICCAAyAg
https://www.google.com/search?rlz=1C5CHFA_enMT905MT905&sxsrf=ALeKk03CQPcUXSqW7JYbvcc9P_guokj8fA%3A1598796006890&ei=5rBLX7jpNdHykwWEmqLgDg&q=knoema%2C+2011+castile+and+leon&oq=Knoema&gs_lcp=CgZwc3ktYWIQARgAMgQIIxAnMgQIIxAnMgUIABCRAjICCAAyAggAMgIIADICCAAyAg
https://www.google.com/search?rlz=1C5CHFA_enMT905MT905&sxsrf=ALeKk03CQPcUXSqW7JYbvcc9P_guokj8fA%3A1598796006890&ei=5rBLX7jpNdHykwWEmqLgDg&q=knoema%2C+2011+castile+and+leon&oq=Knoema&gs_lcp=CgZwc3ktYWIQARgAMgQIIxAnMgQIIxAnMgUIABCRAjICCAAyAggAMgIIADICCAAyAg
https://www.google.com/search?rlz=1C5CHFA_enMT905MT905&sxsrf=ALeKk03CQPcUXSqW7JYbvcc9P_guokj8fA%3A1598796006890&ei=5rBLX7jpNdHykwWEmqLgDg&q=knoema%2C+2011+castile+and+leon&oq=Knoema&gs_lcp=CgZwc3ktYWIQARgAMgQIIxAnMgQIIxAnMgUIABCRAjICCAAyAggAMgIIADICCAAyAg
https://www.google.com/search?rlz=1C5CHFA_enMT905MT905&sxsrf=ALeKk03CQPcUXSqW7JYbvcc9P_guokj8fA%3A1598796006890&ei=5rBLX7jpNdHykwWEmqLgDg&q=knoema%2C+2011+castile+and+leon&oq=Knoema&gs_lcp=CgZwc3ktYWIQARgAMgQIIxAnMgQIIxAnMgUIABCRAjICCAAyAggAMgIIADICCAAyAg
https://www.google.com/search?rlz=1C5CHFA_enMT905MT905&sxsrf=ALeKk03CQPcUXSqW7JYbvcc9P_guokj8fA%3A1598796006890&ei=5rBLX7jpNdHykwWEmqLgDg&q=knoema%2C+2011+castile+and+leon&oq=Knoema&gs_lcp=CgZwc3ktYWIQARgAMgQIIxAnMgQIIxAnMgUIABCRAjICCAAyAggAMgIIADICCAAyAg
https://www.google.com/search?rlz=1C5CHFA_enMT905MT905&sxsrf=ALeKk03CQPcUXSqW7JYbvcc9P_guokj8fA%3A1598796006890&ei=5rBLX7jpNdHykwWEmqLgDg&q=knoema%2C+2011+castile+and+leon&oq=Knoema&gs_lcp=CgZwc3ktYWIQARgAMgQIIxAnMgQIIxAnMgUIABCRAjICCAAyAggAMgIIADICCAAyAg
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_di04
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_di04
https://www.spectrumnews.org/opinion/icelandic-inquiry/
https://www.spectrumnews.org/opinion/icelandic-inquiry/
https://doi.org/10.15585/mmwr.ss6904a1
https://doi.org/10.15585/mmwr.ss6904a1
https://www.autismeurope.org/
https://doi.org/10.1007/s00787-002-0297-8
https://doi.org/10.1007/s00787-002-0297-8
https://doi.org/10.1002/aur.239
https://doi.org/10.1002/mrdd.10029
https://doi.org/10.1111/jcpp.13176
https://doi.org/10.1016/j.ejpn.2012.01.014
https://doi.org/10.1016/j.ejpn.2012.01.014
https://doi.org/10.1037/abn0000362
https://doi.org/10.1037/abn0000362
https://doi.org/10.1176/appi.ajp.160.6.1028
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Young_people_-_social_inclusion&stable=1#Young_people_at_risk_of_poverty_or_social_exclusion
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Young_people_-_social_inclusion&stable=1#Young_people_at_risk_of_poverty_or_social_exclusion
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Young_people_-_social_inclusion&stable=1#Young_people_at_risk_of_poverty_or_social_exclusion
https://doi.org/10.1371/JOURNAL.PONE.0141964
https://doi.org/10.1371/JOURNAL.PONE.0141964
https://doi.org/10.1016/J.JAAC.2012.02.012
https://doi.org/10.1016/J.JAAC.2012.02.012
https://doi.org/10.1136/JECH.2010.111773
https://doi.org/10.1136/JECH.2010.111773
https://doi.org/10.1007/s00127-011-0350-3
https://doi.org/10.1007/s00127-011-0350-3
https://doi.org/10.1016/j.jaac.2017.03.013
https://doi.org/10.1001/jamapediatrics.2018.3678
https://doi.org/10.1001/jamapediatrics.2018.3678
https://doi.org/10.1007/s11920-012-0282-y
https://doi.org/10.1007/s11920-012-0282-y
https://doi.org/10.1037/a0030679
https://doi.org/10.1037/a0030679
http://asdeu.eu/findings/
http://www.ncbi.nlm.nih.gov/pubmed/18188442
http://www.ncbi.nlm.nih.gov/pubmed/18188442
https://doi.org/10.1023/B:MHSR.0000036489.50470.cb
https://doi.org/10.1023/B:MHSR.0000036489.50470.cb
https://doi.org/10.1111/j.1746-1561.2000.tb06472.x
https://doi.org/10.1111/j.1746-1561.2000.tb06472.x
https://doi.org/10.1097/00004583-200401000-00016
https://doi.org/10.1097/00004583-200401000-00016
https://doi.org/10.1073/pnas.1211070110
https://doi.org/10.1176/appi.ajp.2011.10101532
https://www.amazon.co.uk/Girls-Autism-Educational-Personal-Perspectives/dp/0815377266


 European Child & Adolescent Psychiatry

1 3

www. amazon. co. uk/ Girls- Autism- Educa tional- Perso nal- Persp 
ectiv es/ dp/ 08153 77266 Accessed 25 Aug 2020

 120. Latkin CA, Edwards C, Davey-Rothwell MA, Tobin KE (2017) 
The relationship between social desirability bias and self-reports 
of health, substance use, and social network factors among urban 
substance users in Baltimore, Maryland. Addict Behav 73:133. 
https:// doi. org/ 10. 1016/J. ADDBEH. 2017. 05. 005

 121. Gulliver A, Griffiths KM, Christensen H (2010) Perceived barri-
ers and facilitators to mental health help-seeking in young peo-
ple: a systematic review. BMC Psychiatry 10:113. https:// doi. org/ 
10. 1186/ 1471- 244X- 10- 113

 122. WHO|Child and adolescent mental health policies and plans, 
WHO, (2012)

 123. Grusec JE (2011) Socialization processes in the family: social 
and emotional development. Annu Rev Psychol 62(1):243–269. 
https:// doi. org/ 10. 1146/ annur ev. psych. 121208. 131650

 124. United Nations: Office of the High Commissioner-Human Rights 
(OHCHR), “Special Rapporteur on the right to food,” OHCHR 
website-Your Human Rights > Food, 2015. https:// www. ohchr. 

org/ en/ issues/ health/ pages/ srrig hthea lthin dex. aspx Accessed 25 
Aug 2020

 125. Brooks SK, Lancet Publishing Group et al (2020) The psycho-
logical impact of quarantine and how to reduce it: rapid review 
of the evidence. Lancet 395(10227):912–920. https:// doi. org/ 10. 
1016/ S0140- 6736(20) 30460-8

 126. Attanayake V, McKay R, Joffres M, Singh S, Burkle F, Mills E 
(2009) Prevalence of mental disorders among children exposed 
to war: a systematic review of 7920 children. Med Confl Surviv 
25(1):4–19. https:// doi. org/ 10. 1080/ 13623 69080 25689 13

 127. Politis S, Magklara K, Petrikis P, Michalis G, Simos G, Skapi-
nakis P (2017) Epidemiology and comorbidity of obsessive-
compulsive disorder in late adolescence: a cross-sectional study 
in senior high schools in Greece. Int J Psychiatry Clin Pract 
21(3):188–194. https:// doi. org/ 10. 1080/ 13651 501. 2017. 13240 38

https://www.amazon.co.uk/Girls-Autism-Educational-Personal-Perspectives/dp/0815377266
https://www.amazon.co.uk/Girls-Autism-Educational-Personal-Perspectives/dp/0815377266
https://doi.org/10.1016/J.ADDBEH.2017.05.005
https://doi.org/10.1186/1471-244X-10-113
https://doi.org/10.1186/1471-244X-10-113
https://doi.org/10.1146/annurev.psych.121208.131650
https://www.ohchr.org/en/issues/health/pages/srrighthealthindex.aspx
https://www.ohchr.org/en/issues/health/pages/srrighthealthindex.aspx
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1080/13623690802568913
https://doi.org/10.1080/13651501.2017.1324038

	A systematic review and meta-analysis on the prevalence of mental disorders among children and adolescents in Europe
	Abstract
	Introduction
	Aims
	Methods
	Literature search and search strategy
	Eligibility criteria
	Study identification and selection procedures
	Data extraction and quality analysis
	Data analysis

	Results
	Reliability and quality assurance
	Mental disorders in Europe
	Anxiety disorders
	Depressive disorder
	Attention-deficit hyperactivity disorder
	ODD
	Conduct disorder
	Autism spectrum disorder
	Eating disorders
	Substance use disorders

	Discussion
	Heterogeneity
	Anxiety disorders
	Depressive disorder (DD)
	Attention-deficit hyperactivity disorder (ADHD)
	Conduct disorder (CD)
	Oppositional defiance disorder (ODD)
	Autism spectrum disorder
	Eating disorders (ED)
	Substance use disorders (SUD)
	Recommendations developed from this systematic review
	Strengths and limitations

	Conclusion
	References




