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Abstract

Aims. There has been a lack of prevalence estimates of DSM-5 mental disorders in child
populations at the national level worldwide. This study estimated the lifetime and 6-month
prevalence of mental disorders according to the DSM-5 diagnostic criteria in Taiwanese
children.

Methods. Taiwan’s National Epidemiological Study of Child Mental Disorders used the strati-
fied cluster sampling to select 69 schools in Taiwan resulting in a nationally representative
sample of 4816 children in grades 3 (n=1352), 5 (n=1297) and 7 (n=2167). All the parti-
cipants underwent face-to-face psychiatric interviews using the Kiddie-Schedule for Affective
Disorders and Schizophrenia-Epidemiological version, modified for the DSM-5, and they and
their parents completed questionnaires. The inverse probability censoring weighting (IPCW)-
adjusted prevalence was reported to minimise non-response bias.

Results. The IPCW-adjusted prevalence rates of mental disorders decreased by 0.1-0.5% than
raw weighted prevalence. The IPCW-adjusted weighted lifetime and 6-month prevalence rates
for overall mental disorders were 31.6 and 25.0%, respectively. The most prevalent mental dis-
orders (lifetime, 6-month) were anxiety disorders (15.2, 12.0%) and attention-deficit hyper-
activity disorder (10.1, 8.7%), followed by sleep disorders, tic disorders, oppositional defiant
disorder and autism spectrum disorder. The prevalence rates of new DSM-5 mental disorders,
avoidant/restrictive food intake disorder and disruptive mood dysregulation disorder were low
(<1%).

Conclusions. Our findings, similar to the DSM-IV prevalence rates reported in Western
countries, indicate that DSM-5 mental disorders are common in the Taiwanese child popu-
lation and suggest the need for public awareness, early detection and prevention.

Introduction

Although mental health issues across the lifespan have attracted tremendous attention in
recent decades, mental illnesses in the child population remain a global public-health chal-
lenge (Patel et al, 2007). Because childhood-onset mental disorders are usually detected in
later life, they are also very likely to cause functional impairment and psychopathology in
adulthood (Costello et al., 2005). Hence, regular surveillance of mental conditions in the
child population is the fundamental element to prevent mental illness and improve mental
well-being across the lifespan.

Since 1977, the World Health Organization has suggested that every country should have
child psychiatry plan and research (World Health Organization, 1977). However, only a few
Western countries have conducted their national surveys, including Australia (Sawyer et al.,
2001), Germany (Ravens-Sieberer et al., 2008), the Netherlands (Verhulst et al, 1997),
Israel (Farbstein et al., 2010), Italy (Frigerio et al., 2009), the UK (Ford et al., 2003) and the
USA (Merikangas et al, 2009; Kessler et al., 2012; Nock et al, 2013) (see online
Supplementary Table S1). These mental disorders include attention-deficit hyperactivity dis-
order (ADHD; 2.2-11.2%), anxiety disorder (4.0-31.9%), major depressive disorder (MDD;
0.9-11.7%), oppositional defiant disorder (ODD; 1.8-12.6%) and conduct disorder (CD;
0.9-6.8%). Despite varied prevalence rates across these studies, they suggest that 25-30% of
children and adolescents are affected by any mental disorder (Costello et al., 2005).

These epidemiological data from above mentioned national surveys may not be applied to
Asian countries like Taiwan because of ethnic and cultural difference. It has been reported that
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the prevalence rates of mental disorders are relatively low in the
Asian countries (Steel et al., 2014). However, an alternative
hypothesis is that several common child mental disorders, such
as ASD, tic disorders and ADHD, have strong biological and gen-
etic bases. Thus, they should be relatively stable across countries
(Robertson, 2008). Moreover, those national surveys were based
on previous Diagnostic and Statistical Manual of Mental
Disorders versions (DSM-III or DSM-1IV) rather than the newly
released DSM-5 since May 2013. There is a lack of empirical
data on the prevalence and distribution of a wide range of mental
disorders based on the DSM-5 from a representative sample of
children. Some new disorders emerging in the DSM-5 occur dur-
ing childhood, such as avoidant/restrictive food intake disorder
(ARFID) and disruptive mood dysregulation disorder (DMDD)
(American Psychiatric Association, 2013). The updated child psy-
chiatric epidemiological data help clinicians to understand the
impact of the change of diagnostic system and the current epi-
demic of new mental disorders in children.

Taiwan’s National Epidemiological Study of Child Mental
Disorders (TNESCMD) is the first national survey designed expli-
citly for child mental disorders in Taiwan. To assess a broad range
of DSM-5 mental disorders, we used the Mandarin version of the
Schedule for Affective Disorders and Schizophrenia for
School-Age Children-Epidemiologic version (K-SADS-E) modi-
fied based on the DSM-5 (Chen et al., 2017). This paper reports
the study methodology and lifetime and 6-month prevalence rates
of DSM-5 mental disorders, which are compared with those
reported in previous national surveys in Western countries.

Method

The TNESCMD study was approved by the Research Ethics
Committee of National Taiwan University Hospital, Taiwan
(approval ~ number:  201411056RINA),  before  study
implementation.

Sampling method

The TNESCMD is a school-based national epidemiological study
of common mental disorders among children in Taiwan in 2015-
2017. We collected the data via questionnaires (participants, par-
ents and teachers) and psychiatric interviews (participants). The
stratified (urbanicity levels and geographic strata) clustering sam-
pling method was used to select a representative sample. There
were 69 schools selected, and all classes in the selected grades
(i.e. 3, 5, 7) of these schools were invited to participate in the
study. Detailed information on sampling method and recruitment
procedure are available in the online Supplementary Method.

Sample

Among the 10 118 eligible children selected via the stratified clus-
tering sampling method, 9560 (94.4%) children, 6846 (67.6%)
parents and 9759 (96.3%) teachers provided their written
informed consent and completed the questionnaire-based survey
from 1 June 2015 to 31 January 2017. Parents of the 9560 children
also provide their written consent to agree on these children’s par-
ticipation in the questionnaires survey. For the psychiatric diag-
nostic interview, 4816 (47.6%; 2520 boys, 52.3%) children in
grades 3 (n=1352, 28.1; 693 boys, 51.2%), 5 (n=1297, 26.9%;
666 boys, 51.4%) and 7 (n=2167, 45.0%; 1161 boys, 53.6%)
and their parents provided the written informed consent for the
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psychiatric interview with the participants. The response rate
was 50.4% among 9560 children who completed the question-
naires (Figure 1). Half of the parents did not consent to their chil-
dren’s psychiatric interview at school mainly because they did not
want their children to miss any class or to go home late due to the
interview. Their age ranges were 7-10 (mean + standard deviation,
$.D.=89+0.4) years, 9-12 (mean +s.0.=10.9+0.4) years and
12-14 (mean *s.0.=13.0 +0.4) years for grade 3, 5 and 7 stu-
dents, respectively. Table 1 presents the demographic characteris-
tics of the 4816 participants. The distributions of sex and
urbanicity were not different from those of the target population
( p-values > 0.05). Grade 7 children were more likely to participate
in the survey, but after poststratification for adjusting the sam-
pling weights, the grade distribution was equivalent to those of
the entire population. With the weighted percentage, our sample
was the representative of the Taiwanese population in 2013.

Measurements

The Mandarin version of the K-SADS-E for DSM-5

The Chinese version of the K-SADS-E, a semi-structured clinical
interview for the systematic assessment of mental disorders in
children and adolescents in Taiwan (Gau et al., 2005), was further
modified by Gau and colleagues based on the DSM-5 (Chen et al.,
2017). The psychometric study of the Mandarin version of the
K-SADS-E for DSM-5 revealed good inter-rater reliability
(prevalence-adjusted, bias-adjusted x =0.80-1.00) and conver-
gent and divergent validity (Chen et al, 2017). According to
the DSM-5 criteria, we also assessed the functional impairment
based on the participant’s report of clinically significant distress
or disturbance in several functional domains including social,
family and school settings. We then incorporated functional
impairment and symptoms criteria in the diagnosis of mental dis-
orders, i.e. participants who had been given a diagnosis needed
the presence of functional impairment if the diagnosis requires
a criterion of functional impairment. Due to the feasibility, we
only conducted the diagnostic interview with the child partici-
pants at school using the K-SADS-E in Mandarin. Moreover,
questionnaires were used to obtain relevant information from
their parents. In addition to the DSM-5 mental disorders, the
K-SADS-E also included the suicide-related problems. Detailed
information on interviewer training and suicide-related problems
for the K-SADS-E in Mandarin and questionnaires is available in
the online Supplementary Method.

Statistical analysis

Due to the lack of parental information in the diagnostic interview
using the K-SADS-E, we examined the child-parent agreement on
behavioural problems, Youth Self-Report and Parent Report Form
of Child Behavior Checklist (YSR and CBCL, respectively), using
the correlation analysis (Pearson’s r). Cohen (1988) suggested the
interpretation of effect size in Pearson’s r with small for 0.1, mod-
erate/medium for 0.3 and large for 0.5 (Cohen, 1988).

Two sample weighting methods were used in the TNESCMD.
The unadjusted national population weight was used to estimate
the prevalence due to unequal probabilities of selection and post-
stratification for adjusting the sampling weights. We also used the
inverse probability censoring weighting (IPCW) method to min-
imise non-response bias, which indicates there may be differences
in observed and unobserved variables between children who
participated and those who did not. Before performing IPCW,
we first conducted bias analyses to detect whether there was a
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Total Population of Taiwan:
2602 elementary schools and 913 junior high schools from 19
counties in Mainland Taiwan (N = 709,229)

Eligible Population:
a representative sample of total population selected from
45 elementary schools and 24 junior high schools (n = 10,113)

Questionnaires (3 informants): Psychiatric Interview
child report, parent report, and teacher report (K-SADS-E for DSM-5)

. Interview with informed consent from child
Child reports Parent reports Teacher reports

participants and their parents
(n = 9560, 94.5%) (n = 6846, 67.7%) (n = 9759, 96.5%)

(n = 4816, 50.4% of child responders)

Fig. 1. Sampling Procedure and Participant's Recruitment in the Taiwan’s National Epidemiological Study of Child Mental Disorders.

Table 1. Distribution of demographic features in the TNESCMD compared with that of the Taiwan student population in 2013

TNESCMD Taiwan student population in 20137
Demographic variables N Unweighted (%) Weighted (%) N (%)
Sex
Male 2520 52.3 51.8 370076 (52.2)
Female 2296 417 482 339153 (47.8)
Grade
Third 1352 28.1 29.5 207493 (29.3)
Fifth 1297 26.9 324 228 425 (32.2)
Seventh 2167 45.0 38.1 273311 (38.5)
Urbanicity
Urban 3413 70.9 70.1 493 533 (69.6)
Rural 1403 29.1 29.9 215696 (30.4)
TNESCMD, Taiwan’s National Epidemiological Study of Child Mental Disorders.
2Obtained from the Taiwan Ministry of Education conducted in 2013.
non-response bias using relevant information obtained from par- We reported two different weighted prevalence rates, weighted
ents’ questionnaires (see online Supplementary Method for prevalence with unadjusted national population weight and
detailed information about the bias analysis and IPCW). adjusted prevalence with IPCW and their 95% confidence interval
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(CI). The prevalence ratio (PR), the size of the difference, was
used to present the comparison between unadjusted and
IPCW-adjusted prevalence. The 95% CI was calculated using
Katz’s logarithm method. If the CI of the PR includes the null
value of 1, there was no significant difference in the two preva-
lence rates.

Results
Child-parent agreement on child’s behavioural problems

We found significantly low-to-moderate child-parent agreement
on many subscales of the CBCL with a range of Pearson’s r
from 0.23 (the subscales of delinquent behaviour and thought
problems) to 0.34 (the subscale of attention problems; online
Supplementary Table S2).

Non-response bias and IPCW-adjusted prevalence

According to the bias analysis, we found that parents who pro-
vided written informed consent for their children to receive the
psychiatric interviews were younger, had more severe depression
and anxiety symptoms based on the Adult Self-(Report
Inventory-Anxiety and Depression score; Yeh et al, 2008),
reported poorer self-perceived health (based on the Chinese
Health Questionnaire score; Cheng and Williams, 1986), lower
perceived family function (based on the Family Adaptation,
Partnership, Growth, Affection, and Resolve score; Gau et al.,
2009), their children had more behavioral problems (based on
the CBCL; Shang et al., 2006) and more behavioral problems at
home (based on the subscale of home behaviors on the Social
Adjustment Inventory for Children and Adolescents; Gau et al,
2006) than their counterparts (online Supplementary Table S3).

The results suggested a possible non-response bias; hence, we
conducted IPCW to adjust for the weighted prevalence rates.
After adjustment for the possible non-response bias, we found
that IPCW-adjusted prevalence rates of mental disorders
decreased by 0.1-0.5% (online Supplementary Table S4), but
there were no significant differences in any of the comparison
between the unadjusted weighted prevalence and IPCW preva-
lence rates (all the 95% CIs of the PR included 1, see online
Supplementary Table S4).

Lifetime and 6-month prevalence of mental disorders

Table 2 presents the IPCW-adjusted lifetime and 6-month
weighted prevalence rates with their 95% Cls of mental disorders
according to the DSM-5 diagnostic criteria in all the respondents
among the third-, fifth- and seventh-grade children. Prevalent
disorders (>1%) included anxiety disorders (15.2 and 12.0%),
sleep disorders (12.0 and 6.2%), ADHD (10.1 and 8.7%), tic dis-
orders (2.6 and 2.1%), ODD (2.0 and 1.5%), MDD (1.7 and 0.7%),
obsessive-compulsive disorder (1.4 and 0.8%) and autism spec-
trum disorder (ASD, 1.0%; only lifetime prevalence). Other men-
tal disorders, such as CD, intermittent explosive disorder,
persistent depressive disorders, feeding and eating disorders, post-
traumatic stress disorder and gender dysphoria, were <1%
(Table 2). Only one child had lifetime bipolar I disorder.
Opverall, the weighted lifetime prevalence and 6-month prevalence
of at least one kind of mental disorder were 31.6 and 25.0%; and
at least two kinds of mental disorders were 12.9 and 8.3%, respect-
ively (Table 2). A total of 40.8 and 24.6% of all affected children
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with lifetime and 6-month mental disorder also suffered from the
additional mental disorder, respectively. For suicide-related pro-
blems, the lifetime and 6-month weighted prevalence rates were
8.2 v. 3.1% for suicidal ideation, 3.6 v. 1.7% for suicidal plan
and 0.7 v. 0.3% for suicidal attempts.

Discussion

To the best of our knowledge, the current study is the first to pro-
vide a very comprehensive assessment of a wide range of DSM-5
disorders based on a semi-structured psychiatric interview
(K-SADS-E) among few national prevalence surveys of mental
disorders in youth populations (Verhulst et al, 1997; Sawyer
et al, 2001; Ford et al, 2003; Ravens-Sieberer et al, 2008;
Frigerio et al, 2009; Merikangas et al., 2009; Farbstein et al.,
2010). Our main findings are the IPCW-adjusted weighted life-
time and 6-month prevalence rates for overall mental disorders,
which were 32.2 and 25.8%, respectively, with the most prevalent
mental disorders as anxiety disorders (15.2, 12.0%) and ADHD
(10.1, 8.7%), followed by sleep disorders, tic disorders, ODD
and ASD.

Prevalence of mental disorders

While reading our comparison of the results from the current
study with those from the national surveys in other countries, it
should be noted that there were differences in methodologies,
e.g. the respondents’ age range, measurements, diagnostic criteria,
the time frame of the prevalence estimate and sampling methods.
These methodological differences may explain to a considerable
extent for the differential prevalence rates of child mental disor-
ders across studies.

The lifetime prevalence rate of total mental disorders in chil-
dren estimated in this study (31.6%) was within the range of fig-
ures reported from national studies in the USA [lifetime: 49.5%
(Merikangas et al., 2010) and 12-month: 40.3% (Kessler et al.,
2012) for subjects 13-18 vyears old] and the Netherlands
[6-month: 35.5% (Verhulst et al., 1997) for subjects 4-18 years
old] using diagnostic interviews, but was considerably higher
than national surveys in other countries [current: 9.5-19.2%
(Sawyer et al., 2001; Ford et al., 2003; Ravens-Sieberer et al.,
2008; Frigerio et al., 2009; Farbstein et al., 2010) for subjects
4-17 years old] that mainly employed the development and well-
being assessment to assess youth’s psychopathology. Furthermore,
regarding comorbidity in the TNESCMD, our finding that 40.8
and 24.6% affected children would report other additional lifetime
and 6-month mental disorder is highly close to the USA (lifetime:
40%) (Merikangas et al., 2010). Overall, we found that the preva-
lence rates of total mental disorders in children were similar
across the East and West, despite different DSM versions used.
One possible explanation might be that the prevalence rates of
several common child mental disorders are more likely to be
affected by the assessment tools rather than the diagnostic system.

ADHD and MDD

Changes in the diagnostic criteria from the DSM-IV to the
DSM-5 may proportionally account for the differences in the
prevalence rates of certain mental disorders between this study
and other national surveys. For example, the lifetime and
6-month prevalence rates of ADHD in this study (10.1 and
8.7%, respectively) were largely similar to those from the
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Table 2. The adjusted weighted and 6-month weight prevalence of diagnostic distribution of DSM-5 mental disorders in Taiwan’s National Epidemiological Study of
Child Mental Disorders

IPCW-adjusted prevalence

Lifetime six-month
DSM-5 diagnoses N wt%o 95% ClI N wt%o 95% ClI
Neurodevelopmental disorders
Autism spectrum disorder® 52 1.0 0.6-1.5 - - -
ADHD 487 10.1 8.9-11.3 412 8.7 7.3-10.1
Tic disorders 151 2.6 2.0-3.4 126 2.1 1.4-2.7
DICCD
Oppositional defiant disorder 97 2.0 1.4-2.6 76 15 0.9-2.1
Conduct disorder 15 0.5 0.1-0.9 9 0.1 0.0-0.3
Intermittent explosive disorder 17 0.2 0.0-0.4 10 0.1 0.0-0.3
Depressive disorders
Major depressive disorder 79 1.7 0.7-2.7 24 0.7 0.0-1.5
Persistent depressive disorder 28 0.8 0.0-1.6 15 0.2 0.0-0.4
DMDD 14 0.3 0.1-0.5 12 0.2 0.0-0.4
Anxiety disorders
Any anxiety disorder 702 15.2 12.7-17.7 550 12.0 10.0-14.0
Generalised anxiety disorder 33 0.9 0.3-1.5 30 0.7 0.3-1.1
Social anxiety disorder 154 3.6 2.6-4.6 137 2.7 1.9-35
Specific phobia disorder 412 8.7 6.9-10.5 366 77 6.1-9.3
Separation anxiety disorder 178 4.4 3.2-5.6 59 2.2 0.8-3.6
Panic disorder 19 0.4 0.0-0.8 8 0.1 0.0-0.2
Agoraphobia 13 0.4 0.0-0.8 13 0.4 0.0-0.8
Feeding and eating disorders
Anorexia nervosa 4 0.2 0.0-0.4 3 0.2 0.0-0.4
ARFID 40 0.5 0.3-0.7 22 0.3 0.1-0.5
Obsessive-compulsive disorder 47 1.4 0.2-2.6 26 0.8 0.0-1.6
Schizophrenia 4 0.1 0.0-0.3 4 0.1 0.0-0.3
Gender dysphoria 14 0.3 0.1-0.5 13 0.3 0.1-0.5
Reactive attachment disorder 4 0.1 0.0-0.2 4 0.1 0.0-0.2
Post-traumatic stress disorder 7 0.1 0.0-0.2 0 0.0 0.0-0.0
Dissociative identity disorder 3 0.4 0.0-0.8 1 0.2 0.0-0.4
Any sleep disorders 473 12.0 9.1-14.9 274 6.2 4.8-7.6
Insomnia disorder 105 2.2 1.3-3.0 92 1.8 0.9-2.7
Hypersomnolence disorder 3 0.1 0.0-0.3 3 0.1 0.0-0.3
Circadian rhythm sleep-wake disorders 2 0.1 0.0-0.2 2 0.1 0.0-0.2
Nightmare disorder 337 8.9 6.3-11.4 171 41 2.9-5.3
NREM sleep arousal disorders - sleepwalking 63 1.4 1.0-1.8 23 0.4 0.2-0.6
NREM sleep arousal disorders - sleep terror 27 0.4 0.2-0.6 13 0.1 0.0-0.2
Restless legs syndrome 8 0.3 0.0-0.7 8 0.3 0.0-0.7
Total disorders, No.”
Any 1499 31.6 28.1-35.3 1187 25.0 22.1-27.9

(Continued)
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IPCW-adjusted prevalence

Lifetime six-month
DSM-5 diagnoses N wt%o 95% CI N wt%o 95% Cl
>2 611 12.9 10.5-14.2 416 8.3 6.8-9.9
>3 244 5.6 4.1-7.0 149 31 2.3-3.8
Suicide-related problems
Suicidal ideation 377 8.2 6.0-10.4 163 3.1 2.3-39
Suicidal plan 153 3.6 2.2-5.0 77 1.7 0.7-2.7
Suicidal attempt 43 0.7 0.3-1.1 19 0.3 0.1-0.5

ADHD, attention-deficit hyperactivity disorder; ARFID, avoidant/restrictive food intake disorder; DMDD, disruptive mood dysregulation disorder; DMDD, disruptive mood dysregulation
disorder; DICCD, disruptive, impulse-control and conduct disorders; NREM, non-rapid eye movement; IPCW, inverse probability censoring weighting.
#Autism spectrum disorder is considered a lifelong disorder; only lifetime weighted prevalence was reported.

bTotal disorders do not include suicide-related problems.

Australian national survey (12-month prevalence: 11.2%) (Sawyer
et al., 2001), but were higher than figures from other national sur-
veys (2.2-8.7%) (Verhulst et al, 1997; Ford et al, 2003;
Ravens-Sieberer et al., 2008; Frigerio et al., 2009; Merikangas
et al, 2009; Farbstein et al, 2010; Kessler et al., 2012). The
increase in ADHD prevalence might be attributable to the fact
that the DSM-5 has widened the threshold for ADHD diagnosis
(van de Glind et al, 2014). For example, the onset age of
ADHD changed from ‘before the age of 7 years” in the DSM-IV
to ‘before the age of 12 years’ in the DSM-5, the change of
descriptions for the criteria of ADHD as ‘clinically significant
impairment’ to ‘interfere with or reduce the quality’, and the add-
ition of ‘taps hands” in the first symptom of hyperactivity-impul-
sivity in the DSM-5.

Similarly, for MDD, the minimum duration of MDD required
was shortened from ‘4 weeks’ in the DSM-IV to 2 weeks’ in the
DSM-5. This change may at least in part account for the increased
6-month prevalence rate of MDD in the present study compared
with previous Taiwan’s research (Gau ef al., 2005). The increase in
the prevalence of these two disorders from the DSM-IV to the
DSM-5 has also been reported in other studies (Uher et al,
2014; van de Glind et al., 2014).

oDD/CD

Although the lifetime (2.0%) and 6-month (1.5%) prevalence rates
of ODD in this study were significantly lower than figures in the
US national survey (lifetime: 12.6% and 12-month: 8.3%)
(Merikangas et al., 2009; Kessler et al., 2012), they were similar
to those in national surveys from the UK (2.3%) (Ford et al,
2003) and Israel (1.8%) (Farbstein et al., 2010). On the other
hand, our prevalence rates of CD (lifetime: 0.5% and 6-month:
0.1%) were significantly lower than the rates from all other
national surveys (range from 0.9 to 9.7%) (Verhulst et al., 1997;
Sawyer et al, 2001; Ford et al, 2003; Ravens-Sieberer et al.,
2008; Frigerio et al, 2009; Merikangas et al., 2009; Kessler
et al., 2012; Farbstein et al., 2010). One possible explanation is
that ODD was usually identified in late childhood or early adoles-
cence, whereas CD usually occurs during adolescence (Rowe et al.,
2010). Our participants were children aged 7-15 (grades 3, 5
and 7), much younger than their counterparts in other national
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surveys (13-18 years old). Moreover, Asian youths were less likely
to have CD compared with their Western counterparts at similar
ages (Sakai et al., 2008).

Anxiety disorders

This study reported that anxiety disorders, including GAD, social
anxiety disorder, specific phobia disorder, SAD, panic disorder
and agoraphobia, were the most common mental disorders (life-
time: 15.2% and 6-month: 12.0%), with the rates of specific pho-
bia disorder as the highest and agoraphobia and panic disorder as
the lowest. These figures of anxiety disorders were similar to those
from the majority of national surveys (Verhulst et al, 1997;
Farbstein et al., 2010; Merikangas et al., 2010; Kessler et al.,
2012). The comparable rates between the two DSM versions sug-
gest that patterns of anxiety disorders occurring in the child
population are similar between the DSM-IV and the DSM-5 cri-
teria. Given their high prevalence, anxiety disorders in children
may greatly affect the child, his/her family and parent-child inter-
actions (Ginsburg ef al., 2004). Furthermore, although the extent
of disability and relevant impairment resulting from anxiety dis-
orders was lower than major mental disorders (Baxter et al.,
2014), the development of anxiety disorders in young children
and adolescents was reported to be associated with increased
risks of developing sequential depression and functional impair-
ment in adulthood (Bongers et al, 2003). As anxiety disorders
in children have received relatively less attention from clinicians,
family, educators and society, our findings strongly suggest the
need for primary prevention, early detection and intervention.

ASD

The prevalence of ASD was 1.0% in this study, higher than the
results from several earlier reports and the rate from a global
meta-analysis (0.62%) (Elsabbagh et al., 2012). However, this fig-
ure was close to the recent estimate of ASD prevalence up to 2.2%
in the National Health Interview Survey by the Centers for
Disease Control and Prevention in the USA (Zablotsky et al.,
2015) and 2.6% in South Korea (Kim et al, 2011). Although
the elevated rates in recent surveys might have been derived
from the differences in research methodology, they might also
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be attributed to an increased awareness of ASD in the past few
decades. This highlights the importance of long-term care needs
for individuals with ASD and their families in Taiwan and around
the globe.

Suicide-related problems

The current study presents the first national data on the lifetime
and 6-month prevalence rates of suicide-related problems among
children in Taiwan: suicidal ideation (8.2 v. 3.1%), suicidal plans
(3.6 v. 1.7%) and suicidal attempts (0.7 v. 0.3%). Comparatively,
Germany (current: 3.8 v. 2.9%) (Ravens-Sieberer et al., 2008)
and the USA (lifetime: 12.1 v. 4.1%) (Nock et al., 2013) had a
similar prevalence of suicide ideation but a higher prevalence of
suicidal attempts. These differences in suicide attempts are pos-
sibly due to the age difference between the study populations,
as suicidal attempts are more likely to be observed in adolescents
and young adults than children, and our participants were
younger than those in the national surveys of Germany and the
USA (Tang et al, 2009). Combing our results and the report of
suicide as the second-leading cause of death in the Taiwanese
adolescent and early adult populations (Ministry of Welfare and
Health, 2017), the efforts of suicide prevention should be priori-
tised in the mental well-being plans for the young population.
Several relevant issues warrant further investigation: (1) under-
standing the transition and risk factors from suicidal ideation to
suicidal attempts, then to actual suicide in children; (2) comorbid-
ities between suicide-related problems and mental disorders in
children, especially for impulsivity, hyperactivity and depressive
disorders; and (3) the family as an essential resource for the
early detection of a suicide risk and the prevention of related
injuries and death in children.

Sleep disorders

This study is one of the first to comprehensively examine the
prevalence of sleep disorders diagnosed according to the DSM-5
criteria among all national surveys. Our findings indicated that
the prevalence rates of any sleep problems and sleep disorders
were common in children (lifetime: 12.0% and 6-month: 6.2%).
Among all types of sleep disorders examined in this study, night-
mare disorder was the most common, followed by insomnia dis-
order and non-rapid eye movement (NREM) sleep arousal
disorders - sleepwalking. The other sleep disorders were com-
paratively uncommon, with prevalence lower than 1%, including
NREM sleep arousal disorders - sleep terror, hypersomnolence,
circadian rhythm sleep-wake disorders, restless legs syndrome
and narcolepsy. One possible reason for the high prevalence of
nightmare disorder may be that it has no minimum duration
requirement in the diagnostic criteria, unlike most of the other
mental disorders included in the DSM-5. On the other hand,
the low prevalence rates of some sleep disorders, such as hyper-
somnolence and narcolepsy, which are more prevalent in adoles-
cents than children (Millman, 2005), may partially result from the
lack of objective measures during our field survey, including poly-
somnography or actigraphy (Kushida et al., 2001). Sleep disorders
in children have significant impacts on their cognitive develop-
ment, school function and distress for families. Hence, effective
prevention and intervention of sleep disorders in children are
warranted to improve their sleep quality and to exert a positive
effect on their psychological well-being.
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Different prevalence rates from treated populations

In contrast to the low prevalence rates of treated cases of child
mental disorders such as ADHD and ASD in Taiwan, our find-
ings revealed that DSM-5 mental disorders were highly prevalent
among Taiwanese children. For example, the treated prevalence
rates of ASD and ADHD were reported to be 0.28% (Chien
et al, 2011) and 1.64% (Chien et al., 2012), respectively, based
on a dataset from the National Health Insurance in Taiwan.
Such discrepancy suggests a low level of awareness about mental
disorders and inadequate mental health service in the childhood
population. There is room for improvement in the assessment,
treatment and prevention of child mental disorders.

Limitation

Some major limitations should be mentioned. First, although our
study is a national survey, some rare mental disorders in children,
such as bipolar II or cyclothymic disorders, were not found in this
age-restricted sample. Second, the diagnostic interview using the
K-SADS-E should optimally be conducted with both children
and their parents. In this school-based survey, we solely inter-
viewed the children because it was not feasible to ask the parents
to participate in the interview at the school. However, we explored
the child-parent agreement and found moderate child-parent
agreement on many children’s behavioural problems (based on
the CBCL score; online Supplementary Table S2) and previous
study also demonstrated that a moderate to high child-parent
agreement was found in the diagnostic interview across a variety
of child mental disorders (Hodges et al., 1990). Nevertheless, fur-
ther studies should still be cautious with these assessment limita-
tions. Third, this survey adopted voluntary recruitment and was
non-mandatory, depending on the cooperation and willingness
of the school teachers, child participants and their parents. A
50.4% response rate for diagnostic interview in our study suggests
that our results might suffer from a certain degree of non-response
bias. Nevertheless, we conducted a bias analysis to address this
potential bias and used IPCW to minimise such bias. Regarding
non-response bias, we found that the children who underwent
the clinical interview (with informed consent provided) had
more symptoms of a wide range of emotional and behavioural pro-
blems compared with the children who did not receive the inter-
view due to a lack of informed consent from their parents
(Table 2). This finding was contradictory to those of earlier studies
in other countries showing that children without the parental con-
sent of interview might have more severe psychopathologies with
social withdrawal and aggression (Frame and Strauss, 1987; de
Winter et al., 2005). A possible reason for the differential finding
may be the increased awareness of child mental disorders.
Furthermore, the non-response bias might have little impact on
our results of the prevalence rates of mental disorders because
the prevalence rates before and after the adjustment of IPCW
did not differ significantly, suggesting that our results provided
robust estimates of the national prevalence of mental disorders
in children. Nevertheless, further studies should still be cautious
with the possible non-response bias while interpreting our results.

Conclusions

The first national epidemiological study of DSM-5 child mental
disorders has provided substantial evidence to indicate that men-
tal disorders in Taiwanese children are common and their rates
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corresponded to the DSM-IV prevalence rates reported in
Western countries. The increasing trends of ADHD, MDD and
ASD may be explained by the change of diagnostic criteria in
the DSM-5 or increasing awareness of child mental disorders.
Emerging evidence supports the existence of some new DSM-5
diagnoses such as ARFID and DMDD. Our study indicates the
need for regular surveys of mental disorders in children to assess
their changing trends. Findings from such surveys can increase
public awareness of child mental disorders and highlight the pri-
orities for future mental health policies including prevention,
early detection and intervention for youth population.

Supplementary material. The supplementary material for this article can
be found at https:/doi.org/10.1017/S2045796018000793.

Author ORCIDs. Yi-Lung Chen, http://orcid.org/0000-0003-2934-5814;
Wei J. Chen http://orcid.org/0000-0001-5899-5870; Susan Shur-Fen Gau,
https://orcid.org/0000-0002-2718-8221

Availability of data and materials. These data were owned by the Taiwan
Ministry of Health and Welfare. If researchers are interested in applying the
data from Taiwan Ministry of Health and Welfare, information is available
at http://www.mohw.gov.tw.

Acknowledgements. We would like to express our thanks to all the partici-
pating students, their parents, and their teachers.

Financial support. This work was supported by grants from the Ministry of
Health and Welfare (M03B3374), National Health Research Institute (NHRI-
EX104-10404P1, NHRI-EX105-10404PI, NHRI-EX106-10404PI) and Ministry
of Science and Technology (MOST 103-2314-B-002-021-MY3). We would like
to express our thanks to all the students, parents and teachers who participated
in the study, and the research assistants who travelled all around Taiwan to
complete this epidemiological study.

Conflict of interest. None.

References

American Psychiatric Association (2013) Diagnostic and Statistical Manual of
Mental Disorders, 5th Edn. (DSM-5). Washington, DC: American
Psychiatric Pub.

Baxter A, Vos T, Scott KM, Ferrari AJ and Whiteford HA (2014) The global
burden of anxiety disorders in 2010. Psychological Medicine 44, 2363-2374.

Bongers IL, Koot HM, van der Ende J and Verhulst FC (2003) The norma-
tive development of child and adolescent problem behavior. Journal of
Abnormal Psychology 112, 179-192.

Chen Y-L, Shen L-J] and Gau SS-F (2017) The Mandarin version of the
kiddie-schedule for affective disorders and schizophrenia-epidemiological
version for DSM-5 - a psychometric study. Journal of the Formosan
Medical Association 116, 671-678.

Cheng T-A and Williams P (1986) The design and development of a screen-
ing questionnaire (CHQ) for use in community studies of mental disorders
in Taiwan. Psychological Medicine 16, 415-422.

Chien IC, Lin C-H, Chou Y-J and Chou P (2011) Prevalence and incidence of
autism spectrum disorders among national health insurance enrollees in
Taiwan from 1996 to 2005. Journal of Child Neurology 26, 830-834.

Chien IC, Lin C-H, Chou Y-J and Chou P (2012) Prevalence, incidence, and
stimulant use of attention-deficit hyperactivity disorder in Taiwan, 1996—
2005: a national population-based study. Social Psychiatry and Psychiatric
Epidemiology 47, 1885-1890.

Cohen J (1988) Statistical Power Analysis for the Behavioral Sciences. 2nd Edn.
Hillsdale, NJ: erlbaum.

Costello EJ, Egger H and Angold A (2005) 10-year research update review:
the epidemiology of child and adolescent psychiatric disorders:
i. Methods and public health burden. Journal of the American Academy
of Child and Adolescent Psychiatry 44, 972-986.

https://doi.org/10.1017/52045796018000793 Published online by Cambridge University Press

Yi-Lung Chen et al.

de Winter AF, Oldehinkel AJ, Veenstra R, Brunnekreef JA, Verhulst FC and
Ormel J (2005) Evaluation of non-response bias in mental health determi-
nants and outcomes in a large sample of pre-adolescents. European Journal
of Epidemiology 20, 173-181.

Elsabbagh M, Divan G, Koh Y], Kim YS, Kauchali S, Marcin C, Montiel-
Nava C, Patel V, Paula CS and Wang C (2012) Global prevalence of autism
and other pervasive developmental disorders. Autism Research 5, 160-179.

Farbstein I, Mansbach-Kleinfeld I, Levinson D, Goodman R, Levav I,
Vograft I, Kanaaneh R, Ponizovsky AM, Brent DA and Apter A (2010)
Prevalence and correlates of mental disorders in Israeli adolescents: results
from a national mental health survey. Journal of Child Psychology and
Psychiatry 51, 630-639.

Ford T, Goodman R and Meltzer H (2003) The British child and adole-
scent mental health survey 1999: the prevalence of DSM-IV disorders.
Journal of the American Academy of Child and Adolescent Psychiatry 42,
1203-1211.

Frame CL and Strauss CC (1987) Parental informed consent and sample bias in
grade-school children. Journal of Social and Clinical Psychology 5, 227-236.

Frigerio A, Rucci P, Goodman R, Ammaniti M, Carlet O, Cavolina P, De
Girolamo G, Lenti C, Lucarelli L and Mani E (2009) Prevalence and cor-
relates of mental disorders among adolescents in Italy: the PrISMA study.
European Child and Adolescent Psychiatry 18, 217-226.

Gau SS-F, Chong MY, Chen TH and Cheng AT (2005) A 3-year panel study
of mental disorders among adolescents in Taiwan. American Journal of
Psychiatry 162, 1344-1350.

Gau SS-F, Shen H-Y, Chou M-C, Tang C-S, Chiu Y-N and Gau C-S (2006)
Determinants of adherence to methylphenidate and the impact of poor
adherence on maternal and family measures. Journal of Child and
Adolescent Psychopharmacology 16, 286-297.

Gau SS-F, Lai M-C, Chiu Y-N, Liu C-T, Lee M-B and Hwu H-G (2009)
Individual and family correlates for cigarette smoking among Taiwanese
college students. Comprehensive Psychiatry 50, 276-285.

Ginsburg GS, Siqueland L, Masia-Warner C and Hedtke KA (2004) Anxiety
disorders in children: family matters. Cognitive and Behavioral Practice 11,
28-43.

Hodges K, Gordon Y and Lennon MP (1990) Parent-child agreement on
symptoms assessed via a clinical research interview for children: the child
assessment schedule (CAS). Journal of Child Psychology and Psychiatry
31, 427-436.

Kessler RC, Avenevoli S, Costello EJ, Georgiades K, Green JG, Gruber MJ,
He J-P, Koretz D, McLaughlin KA and Petukhova M (2012) Prevalence,
persistence, and sociodemographic correlates of DSM-IV disorders in the
National Comorbidity Survey Replication Adolescent Supplement. Archives
of General Psychiatry 69, 372-380.

Kim YS, Leventhal BL, Koh YJ, Fombonne E, Laska E, Lim EC, Cheon KA,
Kim SJ, Kim YK, Lee H, Song DH and Grinker RR (2011) Prevalence of
autism spectrum disorders in a total population sample. American Journal
of Psychiatry 168, 904-912.

Kushida CA, Chang A, Gadkary C, Guilleminault C, Carrillo O and
Dement WC (2001) Comparison of actigraphic, polysomnographic, and
subjective assessment of sleep parameters in sleep-disordered patients.
Sleep Medicine 2, 389-396.

Merikangas KR, Avenevoli S, Costello EJ, Koretz D and Kessler RC (2009)
National comorbidity survey replication adolescent supplement (NCS-A):
i. Background and measures. Journal of the American Academy of Child
and Adolescent Psychiatry 48, 367-379.

Merikangas KR, He J-P, Burstein M, Swanson SA, Avenevoli S, Cui L,
Benjet C, Georgiades K and Swendsen ] (2010) Lifetime prevalence
of mental disorders in US adolescents: results from the National
Comorbidity Survey Replication—-Adolescent Supplement (NCS-A). Journal
of the American Academy of Child and Adolescent Psychiatry 49, 980-989.

Millman RP (2005) Excessive sleepiness in adolescents and young adults:
causes, consequences, and treatment strategies. Pediatrics 115, 1774-1786.

Ministry of Welfare and Health (2017) 2016 Causes of death statistics.
Available at https://www.mohw.gov.tw/cp-16-33598-1.html (accessed 5
January 2018).

Nock MK, Green JG, Hwang I, McLaughlin KA, Sampson NA,
Zaslavsky AM and Kessler RC (2013) Prevalence, correlates, and treatment


https://doi.org/10.1017/S2045796018000793
https://doi.org/10.1017/S2045796018000793
https://orcid.org/
http://orcid.org/0000-0003-2934-5814
http://orcid.org/0000-0001-5899-5870
https://orcid.org/0000-0002-2718-8221
http://www.mohw.gov.tw
http://www.mohw.gov.tw
https://www.mohw.gov.tw/cp-16-33598-1.html
https://doi.org/10.1017/S2045796018000793

Epidemiology and Psychiatric Sciences

of lifetime suicidal behavior among adolescents: results from the national
comorbidity survey replication-adolescent supplement. JAMA Psychiatry
70, 300-310.

Patel V, Flisher AJ, Hetrick S and McGorry P (2007) Mental health of young
people: a global public-health challenge. The Lancet 369, 1302-1313.

Ravens-Sieberer U, Wille N, Erhart M, Bettge S, Wittchen H-U,
Rothenberger A, Herpertz-Dahlmann B, Resch F, Holling H,
Bullinger M, Barkmann C, Schulte-Markwort M and Dépfner M
(2008) Prevalence of mental health problems among children and adoles-
cents in Germany: results of the BELLA study within the national health
interview and examination survey. European Child and Adolescent
Psychiatry 17, 22-33.

Robertson MM (2008) The prevalence and epidemiology of Gilles de la
Tourette syndrome: part 1: the epidemiological and prevalence studies.
Journal of Psychosomatic Research 65, 461-472.

Rowe R, Costello EJ, Angold A, Copeland WE and Maughan B (2010)
Developmental pathways in oppositional defiant disorder and conduct dis-
order. Journal of Abnormal Psychology 119, 726.

Sakai JT, Risk NK, Tanaka CA and Price RK (2008) Conduct disorder
among Asians and Native Hawaiian/Pacific Islanders in the USA.
Psychological Medicine 38, 1013-1025.

Sawyer MG, Arney FM, Baghurst PA, Clark JJ, Graetz BW, Kosky RJ,
Nurcombe B, Patton GC, Prior MR and Raphael B (2001) The mental
health of young people in Australia: key findings from the child and adoles-
cent component of the National Survey of Mental Health and Well-being.
Australian and New Zealand Journal of Psychiatry 35, 806-814.

Shang CY, Gau SSF and Soong WT (2006) Association between childhood
sleep problems and perinatal factors, parental mental distress and behav-
ioral problems. Journal of Sleep Research 15, 63-73.

Steel Z, Marnane C, Iranpour C, Chey T, Jackson JW, Patel V and Silove D
(2014) The global prevalence of common mental disorders: a systematic

https://doi.org/10.1017/52045796018000793 Published online by Cambridge University Press

review and meta-analysis 1980-2013. International Journal of
Epidemiology 43, 476-493.

Tang TC, Ko CH, Yen JY, Lin HC, Liu SC, Huang CF and Yen CF (2009)
Suicide and its association with individual, family, peer, and school factors
in an adolescent population in southern Taiwan. Suicide and
Life-Threatening Behavior 39, 91-102.

Uher R, Payne JL, Pavlova B and Perlis RH (2014) Major depressive disorder
in DSM-5: implications for clinical practice and research of changes from
DSM-1V. Depression and Anxiety 31, 459-471.

van de Glind G, Konstenius M, Koeter MW], van Emmerik-van
Oortmerssen K, Carpentier P-J, Kaye S, Degenhardt L, Skutle A,
Franck J, Bu E-T, Moggi F, Dom G, Verspreet S, Demetrovics Z,
Kapitany-Fovény M, Fatséas M, Auriacombe M, Schillinger A,
Moller M, Johnson B, Faraone SV, Ramos-Quiroga JA, Casas M,
Allsop S, Carruthers S, Schoevers RA, Wallhed S, Barta C, Alleman P,
Levin FR and van den Brink W (2014) Variability in the prevalence of
adult ADHD in treatment seeking substance use disorder patients: results
from an international multi-center study exploring DSM-IV and DSM-5
criteria. Drug and Alcohol Dependence 134, 158-166.

Verhulst FC, van der Ende J, Ferdin RF and Kasius MC (1997) The preva-
lence of DSM-III-R diagnoses in a national sample of Dutch adolescents.
Archives of General Psychiatry 54, 329-336.

World Health Organization (1977) Paper No. 623. Geneva: World Health
Organization.

Yeh CB, Gau SSF, Kessler RC and Wu YY (2008) Psychometric properties of
the Chinese version of the adult ADHD self-report scale. International
Journal of Methods in Psychiatric Research 17, 45-54.

Zablotsky B, Black LI, Maenner MJ, Schieve LA and Blumberg SJ (2015)
Estimated prevalence of autism and other developmental disabilities follow-
ing questionnaire changes in the 2014 National Health Interview Survey.
Centers for Disease Control and Prevention.


https://doi.org/10.1017/S2045796018000793

	Prevalence of DSM-5 mental disorders in a nationally representative sample of children in Taiwan: methodology and main findings
	Introduction
	Method
	Sampling method
	Sample
	Measurements
	The Mandarin version of the K-SADS-E for DSM-5
	Statistical analysis


	Results
	Child--parent agreement on child's behavioural problems
	Non-response bias and IPCW-adjusted prevalence
	Lifetime and 6-month prevalence of mental disorders

	Discussion
	Prevalence of mental disorders
	ADHD and MDD
	ODD/CD
	Anxiety disorders
	ASD
	Suicide-related problems
	Sleep disorders
	Different prevalence rates from treated populations
	Limitation

	Conclusions
	References


