
INTRODUCTION

Many adult psychiatric disorders have their onset during 
childhood and adolescence. In the United States, the Nation-
al Institute of Mental Health Catchment Area Program dem-
onstrated that the peak hazard rate for several psychiatric 
disorders was in childhood or adolescence.1 The National Co-
morbidity Survey-Replication study also confirmed this find-
ing.2 Epidemiological findings show that a mean prevalence 
estimate of child and adolescent psychiatric disorder is 12% 
although estimates from international studies differ widely.3 
Psychiatric disorders during childhood and adolescence are 
often a great burden to the individual’s function and social 
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relationships in the family and with friends.4 Thus, early rec-
ognition of child and adolescent psychiatric disorders may 
provide an opportunity to reduce lifelong consequences and 
promote individual capacity.

Developmentally, children and adolescents show sex- and 
age-based developmental differences of psychopathology.5 
Epidemiological and clinical studies indicate sex and age dif-
ferences in the rate of psychiatric disorders among children 
and adolescents.3,5 Psychiatric disorders in children and ado-
lescents show different symptoms and severity according to 
their developmental stage. A number of biological, psycho-
logical, and social factors have been proposed to account for 
these differences.5 Understanding the sex and age differences 
in the rates of psychiatric disorders among children and ado-
lescents is an essential component in understanding develop-
ment of psychiatric disorders.6 Although these issues have been 
addressed by large epidemiological studies from a number of 
countries, no systematic study has been conducted in Korea. It 
is necessary to investigate the overall rates of major psychiatric 
disorders in Korean students and compare the results with 
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those of Western countries in the context of cultural influence.
The objectives of this study were to examine the following: 

1) the rate of the psychiatric disorders in psychiatrically high-
risk children and adolescents and 2) sex and age differences 
in the diagnosis of psychiatric disorders. We hypothesized that 
Korean students would show sex- and age-differences in oc-
currence of psychiatric disorder.

METHODS

This study is part of the Mental Health Screening Project 
(MHSP) in Busan, Korea. The MHSP is a cross-sectional and 
school-based screening survey whose aims are to screen men-
tal health problems among school students (grades 1st–9th) 
and provide clinical services for high-risk students. The study 
was designed with two stages: first, a screening stage using a 
self-report instrument; second, an individual psychiatric in-
terview stage using a structured diagnostic instrument. In-
formed consent to participate in this study was provided by 
participants/parents. Ethical approval for the study was ob-
tained from the Institutional Review Board of Dong-A Uni-
versity Hospital. The study was conducted between May 2011 
and February 2012. 

Measures

Screening instruments
In the initial screening stage, all participants were admin-

istered a self-report questionnaire. We used a Korean version 
of the Child Behavior Checklist (K-CBCL) for elementary 
school students (grades 1st–6th) and the Youth Self-Report 
(K-YSR) for middle school students (grades 7th–9th) as sc-
reening instruments in the first stage. Although they target dif-
ferent age groups, K-CBCL and K-YSR yield the same syn-
drome scores for the same emotional and behavioral problems. 
K-CBCL and K-YSR have been widely used and have shown 
high reliability and validity when used as screening tests for 
mental health problems of children and adolescents. Scores 
from K-CBCL/K-YSR are computed as T-scores. T score ≥60 
indicate subclinical significance and ≥65 indicate clinical sig-
nificance.7 In this study, students with a 60 T-score or above 
for their total problem score, which is the leading score of K-
CBCL/K-YSR, were selected for psychiatrically high-risk stu-
dents and thus candidates for the individual interview stage.

Diagnostic instrument
In the individual interview stage, we assessed psychiatric 

disorders using a Korean version of the Kiddie-Schedule for 
Affective Disorders and Schizophrenia-Present and Lifetime 
Version (K-SADS-PL-K). The K-SADS-PL-K has good reli-

ability and validity when diagnosing psychiatric disorders in 
children and adolescents.8 The disorders assessed in this study 
included three subtypes of attention-deficit hyperactivity dis-
order (ADHD) (inattentive type, hyperactive type, combined 
type), conduct disorder, three affective disorders (depression, 
dysthymic disorder, bipolar disorder), seven anxiety disorders 
[separation anxiety disorder (SAD), specific phobia, social 
phobia, agoraphobia, generalized anxiety disorder (GAD), ob-
sessive compulsive disorder (OCD), post-traumatic stress dis-
order (PTSD)], and psychotic disorder. The K-SADS-PL-K 
was administered by four professional psychiatrists, six psy-
chiatry residents, and six clinical psychologists who were bl-
inded to each participant’s scores on the K-CBCL/K-YSR. Af-
ter two training sessions and three case rehearsals, inter-rater 
agreement for psychiatric diagnosis was substantial (κ=0.75).

Demographic variables
The demographic variables evaluated were sex, age, eco-

nomic status, and family structure. All of demographic vari-
ables were collected by the self-reported method. 

Participants and procedure
The participants included students aged 6–16 from the 27 

elementary and the 45 middle schools in Busan, Korea. Stu-
dents from special education schools were not included in the 
present study. Informed consent was attained from 43,621 stu-
dents. In the initial screening stage, a total of 34,758 students 
fully completed the survey questionnaire. The overall response 
rate was 79.7% in the screening stage. Among them, a total of 
2,912 students (8.4%) were selected as high-risk students on 
the basis of cut-off scores (T-score ≥60) for a total behavior 
problem score of K-CBCL/K-YSR. Of these high-risk stu-
dents, 1,985 students (68.2%) participated in and completed 
individual diagnostic interviews and were left in the final anal-
ysis. Information was obtained from subjects and their pa-
rent(s) during the interview session. Students who did not 
participate in the diagnostic interview (n=927, 31.8%) were 
not significantly different with regard to age (t=1.65, p=0.10), 
sex (χ2=0.01, p=0.94), economic status (χ2=4.01, p=0.14), and 
total behavioral problem scores of K-CBCL/K-YSR (t=0.01, 
p=0.99) as compared to those who participated.

Statistical analysis
We analyzed data from 1,985 students who completed the 

diagnostic interview. Descriptive statistics were used to pres-
ent demographic variables and the frequency of psychiatric 
diagnosis. To ascertain the differences by sex and age, a series 
of analyses were conducted. We dichotomized age groups 
based on the level of development: children (6–12 years old) 
and adolescents (13–16 years old). Next, we performed mul-
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tivariate logistic regression analysis including demographic 
characteristics as independent variables and each psychiatric 
diagnosis as dependent variables. The first model, which in-
cluded sex and age groups separately as a sole independent 
variable, was used to calculate the unadjusted odds ratio (OR) 
for boys (vs. girls) and for adolescents (vs. children). In the se-
cond model, sex and age groups were mutually adjusted and 
the interaction term between sex and age groups was added. 
The final model was adjusted for other associated sociode-
mographic variables. All variables were entered simultaneous-
ly. The significance level was set at p<0.05. All analyses were 
conducted using the SPSS 12.0 (version 12.0, SPSS Inc., Chica-
go, IL, USA).

RESULTS

Demographic variables and overall psychiatric 
disorders of the study sample

Of the psychiatrically high-risk students (n=1,985), 50.5% 
were boys and 49.5% were girls. The mean age was 12.02 years 
(SD=2.3). Of these, 933 (47.0%) subjects were classified as 
children (aged 6–12) and 1,052 (53.0%) as adolescents (aged 
13–16). Most subjects lived in two-parent households (76.1%) 
and were of low to middle economic status (90.8%, Table 1). 

A total of 1,335 subjects (67.3%) had at least one psychiatric 
disorder. The most frequent psychiatric disorders were AD-
HD (36.7%), depression (28.4%), and anxiety disorder (17.7%), 
followed by conduct disorder (5.3%), dysthymia (4.6%), psy-
chotic disorder (2.4%), and bipolar disorder (0.8%, Table 2).

Differences of psychiatric disorders by sex
Compared to girls, boys were more likely to have ADHD 

(OR=2.14,95% CI: 1.77–2.59, p<0.001). Among ADHD sub-
types, rate of ADHD combined type was significantly higher 
in boys (OR=2.47, 95% CI: 1.97–3.1, p<0.001). Rates of AD-
HD inattentive type and hyperactive type were similar for both 
sexes. 

Boys were protective against depression (OR=0.64, 95% 
CI: 0.52–0.78, p<0.001), indicating higher rates among girls 
than boys. Although overall affective disorder OR was lower 
in boys (OR=0.63, 95% CI: 0.52–0.76, p<0.001), the OR of dy-
sthymia and bipolar disorder were similar for both sexes. Boys 
and girls had similar rates of conduct disorder, anxiety disor-
der, and psychosis (Table 3, Figure 1).

Differences of psychiatric disorders by age
Compared to children, adolescents had a significantly lower 

OR of ADHD (OR=0.67, 95% CI: 0.55–0.80, p<0.001), indi-

Table 1. Demographic characteristics of the study subject (N= 
1985)

Demographic characteristics N %
Sex

Boys 1003 50.5
Girls 982 49.5

Age (year) 12.02 (mean) 2.3 (SD)
Age group

Children (6–12 years) 933 47.0
Adolescent (13–16 years) 1052 53.0

Family structure
Live with both parents 1511 76.1
Live with one parent 357 18.0
Live with grandparents only 75 3.8
Live apart from parents 42 2.1

Economic status
High 182 9.2
Middle 819 41.2
Low 984 49.6

Table 2. Diagnostic characteristics of the study subjects

Psychiatric disorders N %* %†

ADHD
Overall 728 36.7 25.0
Inattentive 209 10.5 7.2
Hyperactive 67 3.4 2.3
Combined 452 22.8 15.5

Conduct disorder
Overall 106 5.3 3.6

Affective disorder
Overall 642 32.3 22.0
Depression 563 28.4 19.3
Dysthymia 91 4.6 3.1
Bipolar disorder 16 0.8 0.5

Anxiety disorder
Overall 352 17.7 12.1
SAD 34 1.7 1.2
Specific phobia 90 4.5 3.1
Social phobia 45 2.3 1.5
Agoraphobia 17 0.9 0.6
GAD 141 7.1 4.8
OCD 15 0.8 0.5
PTSD 65 3.3 2.2

Psychotic disorder 47 2.4 1.6
Any disorder 1335 67.3 45.8
*percentages of interview participants (N=1985), †percentages of 
total screened sample (N=2912). ADHD: attention deficit hyper-
activity disorder, SAD: separation anxiety disorder, GAD: general-
ized anxiety disorder, OCD: obsessive compulsive disorder, PTSD: 
posttraumatic stress disorder
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cating higher rate among children than adolescents. Among 
ADHD subtypes, OR of ADHD hyperactive type (OR=0.57, 
95% CI: 0.35–0.95, p=0.03) and combined type (OR=0.58, 95% 
CI: 0.47–0.72, p<0.001) were lower in adolescents than chil-
dren. Rates of ADHD inattentive type were similar for both 
age groups. Adolescents had a significantly higher OR of con-
duct disorder than children (OR=4.13, 95% CI: 2.51–6.78, 

p<0.001).
Adolescents were more likely to have an overall affective 

disorder (OR=2.09, 95% CI: 1.72–2.55, p<0.001), depression 
(OR=1.68, 95% CI: 1.37–2.06, p<0.001), and dysthymia (OR= 
3.66, 95% CI: 2.16–6.21, p<0.001). The rate of bipolar disorder 
did not show any age difference.

Adolescents had a higher rate of overall anxiety disorder 
(OR=1.72, 95% CI: 1.36–2.19, p<0.001). More specifically, ad-
olescents were more likely to have a specific phobia (OR=1.79, 
95% CI: 1.14–2.79, p=0.01), social phobia (OR=2.13, 95% 
CI: 1.12–4.04, p=0.02), GAD (OR=1.76, 95% CI: 1.23–2.53, 
p=0.002), and PTSD (OR=2.26, 95% CI: 1.30–3.93, p=0.004). 
However, the OR of SAD (OR=0.35, 95% CI: 0.17–0.74, p= 
0.006) was significantly lower in adolescents than children, 
indicating higher rates among children than adolescents. Ado-
lescents also had a higher rate of psychotic disorder (OR= 
3.73, 95% CI: 1.79–7.78, p<0.001) than children (Table 4, Fig-
ure 2).

DISCUSSION

To our knowledge, this is the largest study involving face-
to-face interviews with subjects and parents ever conducted 

Table 3. Sex-based difference of psychiatric disorders

Girls (N=982) Boys (N=1003)
OR*† 95% CI p

N (%) N (%)
ADHD Overall 271 (27.6) 457 (45.6) 2.14 1.77–2.59 <0.001

Inattentive 102 (10.4) 107 (10.7) 1.06 1.06–0.79 -
Hyperactive 26 (2.6) 41 (4.1) 1.41 0.84–2.37 -
Combined 143 (14.6) 309 (30.8) 2.47 1.97–3.1 <0.001

Conduct disorder 52 (5.3) 54 (5.4) 1.73 0.96–3.14 -
Affective disorder Overall 374 (38.1) 268 (26.7) 0.63 0.52–0.76 <0.001

Depression 327 (33.3) 236 (23.5) 0.64 0.52–0.78 <0.001
Dysthymia 52 (5.3) 39 (3.9) 0.87 0.51–1.47 -
Bipolar disorder 12 (1.2) 4 (0.4) 0.35 0.11–1.10 -

Anxiety disorder Overall 179 (18.2) 173 (17.2) 0.97 0.76–1.0 -
SAD 19 (1.9) 15 (1.5) 0.81 0.39–1.71 -
Specific phobia 39 (4.0) 51 (5.1) 1.34 0.86–2.11 -
Social phobia 16 (0.8) 29 (2.9) 1.64 0.85–3.16 -
Agoraphobia 9 (0.9) 8 (0.8) 0.9 0.29–2.76 -
GAD 76 (7.7) 65 (6.5) 0.85 0.59–1.22 -
OCD 5 (0.5) 10 (1.0) 1.94 0.65–5.83 -
PTSD 38 (3.9) 27 (32.8) 0.81 0.46–1.41 -

Psychotic disorder 28 (2.9) 19 (1.9) 0.82 0.39–1.72 -
Any disorder 627 (63.8) 708 (70.6) 1.41 1.16–1.70 <0.001
*reference group=girls, †adjusted for sex, age, interaction term of sex and age, family structure, and economic status. ADHD: attention deficit 
hyperactivity disorder, SAD: separation anxiety disorder, GAD: generalized anxiety disorder, OCD: obsessive compulsive disorder, PTSD: 
posttraumatic stress disorder
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in this field in Korea. A total of 1,985 subjects were evaluated 
with structured diagnostic interviews. This method may im-
prove the diagnostic validity of the present results.

The present study revealed significant differences across 
sex and age among specific psychiatric disorders in children 
and adolescents. The rate of ADHD is higher in boys than 
girls, which is consistent with previous studies.9,10 This sex dif-

ference might be affected by a difference within the ADHD 
combined type which is the most prevalent subtype of ADHD. 
In contrast to findings by Western researchers,11 the hyperac-
tive/impulsive type of ADHD did not show a sex difference in 
our results. We postulate that cultural variation in the inter-
pretation of children’s hyperactivity may be at play here. In 
our clinical practice, we have noted that Korean parents see 
hyperactivity in girls as problematic and the same in boys as 
normal or even healthy. Informants’ ratings of symptoms 
could be influenced by cultural attitude to hyperactivity. There 
is this possibility that girls with hyperactivity were more like-
ly to be referred than boys with hyperactivity in the screening 
and interview stages. As a result, referral bias may have offset 
any sex difference in the rate of the hyperactive/impulsive 
type. Based on age, the adolescent group shows a lower rate 
of overall ADHD than the child group. Specifically, the rate 
of ADHD hyperactive/impulsive type shows a decline in ad-
olescence, but the rate of ADHD inattentive type does not. 
This age dependent change of ADHD symptoms has been re-
ported in other previous studies.12,13

The rate of conduct disorder did not show any sex difference 
in the present study. It has been generally accepted that boys 
usually exhibit a higher rate of conduct disorder. However, 

Table 4. Age-based difference of psychiatric disorders

Children (N=933) Adolescents (N=1052)
OR*† 95% CI p

N (%) N (%)
ADHD Overall 396 (42.4) 332 (31.6) 0.67 0.55–0.80 <0.001

Inattentive 89 (9.5) 120 (11.4) 1.23 0.92–1.64 -
Hyperactive 41 (4.4) 26 (2.5) 0.57 0.35–0.95 0.03
Combined 266 (28.5) 186 (17.7) 0.58 0.47–0.72 <0.001

Conduct disorder 20 (2.1) 86 (8.2) 4.13 2.51–6.78 <0.001
Affective disorder Overall 220 (23.6) 422 (40.1) 2.09 1.72–2.55 <0.001

Depression 209 (22.4) 354 (33.7) 1.68 1.37–2.06 <0.001
Dysthymia 18 (1.9) 73 (6.9) 3.66 2.16–6.21 <0.001
Bipolar disorder 4 (0.4) 12 (1.1) 2.43 0.78–7.59 -

Anxiety disorder Overall 127 (13.6) 225 (21.4) 1.72 1.36–2.19 <0.001
SAD 24 (2.9) 10 (1.0) 0.35 0.17–0.74 0.006
Specific phobia 31 (3.3) 59 (5.6) 1.79 1.14–2.79 0.01
Social phobia 14(2.9) 31 (9.0) 2.13 1.12–4.04 0.02
Agoraphobia 4 (0.4) 13 (1.2) 2.89 0.94–8.94 -
GAD 48 (5.1) 93 (8.8) 1.76 1.23–2.53 0.002
OCD 6 (0.6) 9 (0.9) 1.43 0.50–4.05 -
PTSD 18 (1.9) 47 (4.5) 2.26 1.30–3.93 0.004

Psychotic disorder 9 (1.0) 38 (3.6) 3.73 1.79–7.78 <0.001
Any disorder 599 (64.2) 736 (70.0) 1.33 1.10–1.61 0.003
*reference group=children, †adjusted for sex, age, interaction term of sex and age, family structure, and economic status. ADHD: attention 
deficit hyperactivity disorder, SAD: separation anxiety disorder, GAD: generalized anxiety disorder, OCD: obsessive compulsive disorder, 
PTSD: posttraumatic stress disorder
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some studies have been reported in which boys do not always 
have a higher risk for conduct disorder than girls.14-16 These 
studies raise questions about the sex difference of conduct dis-
order. Our findings would thus need corroboration by fur-
ther epidemiological and clinical studies.

In our study, depressive disorder shows female and adoles-
cent predominance. It has been well-known that depression 
has an upsurge with the onset of puberty.17 Biological and psy-
chosocial factors may interact to produce an increased rate 
of depression in adolescent girls.18 Female hormonal changes 
at puberty can be thought of as a risk factor for depression.19 
Girls are more likely to experience negative events in the fami-
ly than boys, and these adversities are in turn associated with 
elevated depression.20 From our preliminary analysis, students 
who live with one parent (OR=1.53, p<0.05) or who live with 
grandparents only (OR=1.87, p<0.05) are more likely to have 
depression. Although this result cannot fully explain the as-
sociation between family adversity and depression, our re-
sults infer that family adversity is associated with the onset of 
depression. 

The rate of bipolar disorder is too small to draw a conclu-
sion in this study. Some diagnostic considerations are ad-
dressed in our result. First, for a diagnosis of bipolar disorder, 
it is necessary to meet the manic episode criteria in DSM-IV. 
However, in previous community studies, the occurrence of 
a depressive episode is usually the first manifestation of bipo-
lar disorder.21 Thus, students with depression in our study can 
develop a bipolar disorder in their future. Second, given the 
overlap between symptoms of mania and ADHD, some chil-
dren with bipolar symptoms are misdiagnosed as ADHD. 
Further longitudinal study will clarify this diagnostic ambi-
guity.

The present study shows no remarkable sex differences in 
rates of anxiety disorders. This result is consistent with previ-
ous clinical sample studies which reported equal sex rates of 
anxiety disorders in boys and girls.22,23 The sample of our study 
is a clinically high-risk group, which is similar to a clinical 
sample. However, general population studies report female 
predominance in anxiety disorders.24-26 It is postulated that sex 
differences in the prevalence of anxiety disorders differ be-
tween general population samples and the clinical sample. 
Another possible explanation of this result would be that un-
derdiagnosed boys with anxiety disorder may have been pi-
cked up in our study. Because anxiety is part of normal de-
velopment, it may be difficult for a layperson to distinguish-
ing normal and pathological anxiety. Diagnostic interviews 
conducted by mental health professionals in our study could 
strengthen the ability to detect underdiagnosed children with 
anxiety disorder. Based on age, the results of the present study 
correspond with previous studies which reported that overall 

anxiety disorders were diagnosed more often in adolescents 
than children with the exception of SAD.27,28 This result reaf-
firms the previous finding that SAD is a predominantly child-
hood condition.29

The present study requires interpretation within the context 
of several limitations. First, findings of the present study are 
limited by sample selection. In our results, the rates of psychi-
atric diagnosis cannot represent prevalence, because the sam-
ple was neither randomly selected nor population-based. Ne-
arly half of our sample responded that they have low economic 
status. Because low economic status is an important risk fac-
tor for psychiatric disorders, it may have influenced the pres-
ent results. Moreover, the present study included psychiatri-
cally high-risk subjects, which results in the high percentages 
of psychiatric diagnosis. In our study, students from special 
education schools were not included in study population. 
Students from special education schools have more severe 
developmental disabilities, such as severe mental retardation 
and autism with severe behavioral problems. Our results thus 
do not reflect psychopathology among those students. Refer-
ral bias should also be considered when interpreting our 
findings. However, our findings provide valuable information 
about rates of psychiatric diagnosis in mental health screen-
ing studies and clinical settings. Second, we were unable to 
include high school students (grades 10th–12th) in the sam-
ple. This means that late adolescence data on mental disorders 
are not available in the present study. Third, information was 
obtained from students and parent(s). We could not obtain 
data from teachers who could have provided information on 
behavioral and emotional impairment in the school context. 
Fourth, we could not include all the DSM-IV diagnosis. We 
would have preferred to focus on the most frequent and func-
tionally impairing psychiatric diagnosis among children and 
adolescents. Fifth, screening criteria used in this study need 
further validation. Although K-CBCL and K-YSR have been 
shown to have good reliability and validity in several studies 
which investigated specific psychopathology (e.g., ADHD,30 
depression,31 anxiety,32 etc.), their validity for epidemiological 
studies has yet to be established.

In summary, this study demonstrates sex and age differenc-
es of psychiatric diagnosis among children and adolescents. 
Findings of our study would provide basic data that would 
be useful for studying causal mechanisms of psychopatholo-
gy. The present study calls for future population-based stud-
ies on sex- and age-related differences of psychiatric preva-
lence. Our study also adds to the information on public mental 
health intervention. First, this study supports the necessity of 
school-based mental health screening to better focus on early 
intervention. Second, we suggest prioritizing the allocation of 
mental health service resources by identifying the most prev-
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alent psychiatric disorders in general (e.g., ADHD, depression) 
and by sex and age.
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