
INTRODUCTION

Attention-deficit/hyperactivity disorder (ADHD) is one of 
the most common psychiatric disorders of childhood and ad-
olescence and is characterized by symptoms of inattention, hy-
peractivity and impulsivity. Worldwide, it occurs in 5.3% of 
school-aged children.1

Inattention is an impairment of cognitive function, whereas 
hyperactivity and impulsivity are impairments of behavioral 
function, both of which accompany various other psychiatric 
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problems. Such psychiatric problems can create control prob-
lems within the family and throughout school life. Some of the 
effects of ADHD include poor academic performance, learn-
ing disorders, aggressive behavior, temper tantrums or social 
isolation, and alienation due to frequent peer conflict. As this 
disorder goes unrecognized and untreated, these problems be-
come internalized, and can therefore create emotional instabil-
ity, social withdrawal, and lack of self esteem.

Although it is currently recognized that ADHD is typically a 
lifelong affliction, one that does not resolve itself even after 
children enter puberty. In fact, for the majority of children di-
agnosed with ADHD, as many as 65%, the diagnosis persists 
into adolescence,2-4 however, hyperactivity, although still pres-
ent, becomes much less visible following childhood.3 In the 
adolescent years, individuals with ADHD may experience 
greater functional impairment owing to an increased demand 
on their executive function skills. In some circumstances, this 
increased demand may expose attentional deficits that were 
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not obvious in earlier childhood.5 Academic problems that 
might have been less noticeable or had been treated effectively 
during elementary school may become much more of a prob-
lem in adolescence.6 In addition, problems with peer relation-
ships become more obvious given that an individual’s social 
environment changes with the onset of adolescence and that 
peer interactions assume a new level of importance. A recent 
study supports these assertions, suggesting that adolescent pa-
tients with ADHD could show higher rates of school suspen-
sions and dropouts, teenage pregnancies, and sexually trans-
mitted diseases.7

While ADHD is characterized by cognitive and behavioral 
symptoms of inattention, hyperactivity, and impulsivity, other 
symptoms as part of comorbid disorders may exist. ADHD is 
rather than a single homogeneous clinical entity, but a heter-
ogenous group with potentially different etiologic and modify-
ing risk factors and different outcomes. Thus comorbidity is a 
key clinical feature observed in patients with ADHD through-
out the life cycle. 

Comorbidity of ADHD with other psychiatric disorders is 
shown across the entire age span; however, the pattern tends to 
change according to time of life. For example, comorbid con-
ditions found in children included oppositional defiant disor-
der (40%), conduct disorder (14%), anxiety disorder (31%), 
and mood disorder (4%),8 whereas adolescence may herald 
the onset of depression, anxiety, conduct problems, and sub-
stance abuse.9,10 A study involving 172 ADHD adults found 
high rates of alcohol abuse or dependence (35%), opposition-
al defiant disorder (30%), conduct disorder (17%), major de-
pressive disorder (18%), anxiety disorders (32%), drug abuse 
or dependence (14%) and dysthymia (32%).11 Also adolescents 
with ADHD are more likely than their non-affected peers to 
smoke tobacco and cannabis, although rates of alcohol use are 
not significantly elevated.12 Long-term follow-up studies of 
children diagnosed with ADHD also found that, in late ado-
lescence and early adulthood, there is increased risk for antiso-
cial personality disorder, substance use disorders, and depres-
sion.13 Biederman also found that comorbidity in adult ADHD 
patients is similar to that of children, except that antisocial 
personality replaces oppositional defiant disorder or conduct 
disorder as the main behavioral psychopathology and mood 
disorders increase in prevalence.14

Even though there has been clinical consensus that the psy-
chiatric comorbidities exhibited by ADHD children may per-
sist, there has been no clear study comparing psychiatric co-
morbidities between children and adolescents Therefore, we 
hypothesized that differences may exist in the clinical presen-
tation of ADHD of children and adolescents. To prove this hy-
pothesis, we compared psychiatric comorbid disorders and 
psychological outcomes in these two groups.

METHODS

Subjects
A total of 232 subjects were included in this study. Subjects 

recruited for the study were children and adolescents who had 
been referred to outpatient and inpatient clinics at Samsung 
Medical Center from March 2004 to January 2009. The sub-
jects were divided into two age groups: the child group (aged 
under 12 years) and the adolescent group (aged 12 years and 
above). In fact, there are various criteria to define the onset of 
adolescence. Our criteria was taken from the reference that 
early adolescence is defined from 12 to 14 years of age and ad-
olescence is classified in three stages, the early, the middle and 
the late.15 All subjects, who were between 5 and 17 years old, 
were diagnosed with ADHD based on Diagnostic and Statisti-
cal Manual of Mental Disorders (DSM) IV diagnostic criteria 
by a psychiatrist experienced with children and adolescent. 
Kiddie-Schedule for Affective Disorders and Schizophrenia-
Present and Lifetime Korean Version (K-SADS-PL-K)16 was 
performed on all subjects, and for those who were not diag-
nosed as ADHD were excluded. Three subtypes of ADHD 
and ADHD Not Otherwise Specified (NOS) had been classi-
fied according to the DSM-IV criteria using the K-SADS-PL-
K. A surveyed point was the same in all subjects, at the first di-
agnoses. Exclusion criteria included mental retardation, per-
vasive developmental disorder, psychosis, or significant medical 
or neurologic illnesses. This study was conducted with the ap-
proval of the Institutional Review Board at the Samsung Medi-
cal Center. 

Comorbidity
The K-SADS-PL-K16 is a comprehensive measure of a vari-

ety of pathological conditions from both the past and the pres-
ent, and is useful as a diagnostic interviewing tool for diagnos-
ing major psychiatric disorders in child and adolescent psy-
chiatry. This measure was performed for all subjects as well as 
their parents in an effort to evaluate psychiatric disorders co-
morbid with ADHD. All tests were performed by highly 
trained and supervised psychiatrists.

 
Psychological outcomes

We evaluated the intelligence quotient (IQ) of subjects un-
der 16 years old using the Korean Educational Development 
Institute-Wechsler Intelligence Scale for Children-III and sub-
jects over 16 years old using the Korean-Wechsler Adult Intel-
ligence Scale. In order to examine clinical characteristics, the 
Korean Version of the Child Behavior Checklist (K-CBCL), 
which is known to have good validity and reliability,17 was 
used. In fact, the CBCL is one of the most well-studied, empir-
ically derived, checklists available for examining childhood 
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psychopathology.18 The parents of all patients completed the 
parents’ version of the K-CBCL.17

Statistical analysis
Statistical Analysis System version 9.0 was used for all statis-

tical analysis. Subject characteristics of patients were evaluated 
using: 1) Chi-Square test or Fisher’s Exact test for categorical 
variables (sex, ADHD subtypes), 2) two-sample t-test or Mann 
Whitney test for continuous variables (age, IQ). To compare 
the comorbidity between children and adolescents, chi-square 
test was conducted and if normality is not satisfied Fisher’s ex-
act test was used. Each of ADHD subtype groups were then 
divided into children and adolescents and then compared psy-
chiatric comorbidity by Fisher’s Exact test. To compare psy-
chological outcomes, K-CBCL of children and adolescents 
were compared. Since there was difference in intelligence quo-
tient between children and adolescents, it has been controlled 
for comparing K-CBCL. The variables that satisfied normality 
have taken analysis of covariance and if they failed satisfying 
normality, Partial Spearman Correlation analysis was con-

ducted. On the other hand, for comparing K-CBCL between 
ADHD subtypes, variables that satisfied normality have tak-
en analysis of variance and if didn’t satisfy normality, Kruskal 
Wallis test was conducted. Each of ADHD subtype groups 
were then divided into children and adolescents and then 
compared K-CBCL by Mann Whitney test. A Bonferroni 
correction was used in a post-hoc analysis. Probability values 
<0.05 were considered significant. 

RESULTS

Subject characteristics
Of the total, 152 (65%) patients were children and 80 (34%) 

were adolescents. There were 203 (87.5%) males. No signifi-
cant gender differences existed between two groups (p=0.09, 
χ2=2.79, df=1). However, total IQ scores were higher in the 
child group than the adolescent group (p=0.02). The most nu-
merous among subjects was the combined type, which charac-
terized 110 patients (47.4%). The least numerous was the pre-
dominantly hyperactive-impulsive type (the hyperactive-

Table 1. Subject characteristics

Children (N=152) Adolescents (N=80) p
Age, year (mean±SD) 008.25 (±1.75) 13.14 (±1.27) <0.01
Total IQ (mean±SD) 102.79 (±15.89) 97.03 (±13.79) 0.02

Verbal IQ 104.45 (±14.81) 98.94 (±12.88) 0.02
Performance IQ 099.96 (±16.93) 95.60 (±15.81) 0.20

Sex 0.09
Male (%) 00137 (90.1%) 066 (82.5%)
Female (%) 0015 (9.8%) 014 (17.5%)

ADHD subtypes 0.52
Combined (%) 00076 (50.0%) 034 (42.5%)
Inattentive (%) 00039 (25.7%) 028 (35.0%)
Hyperactive/Impulsive (%) 0004 (2.6%) 02 (2.5%)
Not otherwise specified (%) 00033 (21.7%) 016 (20.0%)

Chi-Square test/Fisher’s Exact test with Bonferroni correction, t-test/Mann Whitney test with Bonferroni correction. SD: standard deviation, 
IQ: intelligent quotient

Table 2. Comorbidity difference between children & adolescents

Children (N=152)
N (%)

Adolescents (N=80)
N (%)

p value χ2

Conduct disorders      0 07 (8.8) <0.00
ODD 42 (27.6) 25 (31.3) 1.00 0.33
Mood disorders 12 (7.9) 22 (27.5) <0.00 16.10
Anxiety disorders 30 (19.7) 16 (20.0) 1.00 0.00
Tic disorders 13 (8.5) 07 (8.8) 1.00 0.00
Elimination disorders 11 (7.2) 03 (3.8) 0.78
Comorbidity found 73 (48.0) 56 (70.0) <0.01 10.25
Chi-Square test/Fisher’s Exact test with Bonferroni correction. ODD: oppositional defiant disorder
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impulsive type) for which there were only 6 (2.6%). The pre-
dominantly inattentive type (the inattentive type) and NOS 
characterized 67 (28.9%) and 49 (21.1%) patients, respectively. 
And there were no statistical significance between ADHD 
subtypes (p=0.52). Detailed information is provided in Table 1.

Patterns of comorbidity 
Comorbidity differences by age are shown in Table 2. In the 

child group, 73 (48.0%) patients had at least one comorbid dis-
order as compared to 56 (70.0%) patients in the adolescent 
group. The rate of comorbidity in the adolescent group was 
significantly higher than that for the children (p<0.01, χ2= 
10.25, df=1). Specifically, the rates of conduct disorder and 
mood disorder in the adolescent group were significant high-
er than those in the child group (p<0.01). 

Table 3 represents a comparison of comorbidities in chil-
dren and adolescents for each of the ADHD subtypes. The ad-
olescent combined type exhibited more conduct disorders 
than the matched child group (p=0.01). Additionally, the ado-
lescent inattentive type demonstrated more mood disorders 
than the matched child group (p=0.05). 

Psychological outcomes
Total IQ scores were higher in the child group than the ado-

lescent group. All subsequent results were adjusted for total IQ 
scores. 

School subscale and total competence subscale scores in the 
child group were significantly higher than those in the adoles-
cent group (school subscale scores, child group=46.47, adoles-
cent group=43.90, p=0.009; /total competence subscale scores, 

Table 3. Comparison of comorbidity between children and adolescents in ADHD subtypes and ADHD NOS

Combined type Inattentive type NOS
Child. N Adol. N p Child. N Adol. N p Child. N Adol. N P

Conduct disorder 0 6 0.01 0 0 0 0 1 1.00
ODD 32 16 1.00 6 5 1.00 4 3 1.00
Mood disorder 6 7 0.84 2 9 0.05 4 5 1.00
Anxiety disorder 17 5 1.00 9 5 1.00 3 5 1.00
Tic disorder 5 2 1.00 3 3 1.00 4 2 1.00
Elimination disorder 6 0 1.00 2 1 1.00 2 1 1.00
Fisher’s exact test with Bonferroni correction. ODD: oppositional defiant disorder, Child: children, Adol: adolescents, NOS: not otherwise 
specified

Table 4. Comparison of K-CBCL between Children and Adolescents in ADHD Subtypes and ADHD NOS

Combined Inattentive NOS
C A p C A p C A p

Social subscales
Social 39.4 37.6 1.00 40.3 38.4 1.00 40.7 36.2 0.37
School 42.5 44.6 1.00 49.3 43.1 0.01 50.0 42.4 0.01
Total competence 36.8 37.7 0.89 42.3 36.5 0.43 42.0 35.8 0.06

Clinical subscales
Withdrawn 58.8 56.5 0.67 59.5 55.9 0.26 59.3 55.4 0.26
Somatization 51.3 55.5 0.22 53.2 55.9 0.98 52.4 52.0 1.00
Anxious/Depressed 57.4 57.7 1.00 57.0 56.2 1.00 57.9 57.1 1.00
Social problems 62.9 63.0 1.00 61.1 59.4 1.00 58.6 64.8 0.23
Thought problems 55.9 58.2 0.98 53.9 56.6 0.59 57.0 54.0 0.35
Attention problems 63.3 64.6 1.00 59.6 61.8 0.47 59.4 62.1 1.00
Delinquency 55.4 58.5 0.58 53.9 55.0 1.00 53.0 56.0 0.55
Aggression 61.8 63.4 1.00 55.6 55.9 1.00 58.3 55.6 1.00
Internalizing problems 57.8 58.1 1.00 57.6 56.2 1.00 58.0 56.1 0.92
Externalizing problems 61.0 62.9 1.00 55.7 56.0 1.00 57.7 56.2 1.00
Total behavior problems 60.8 62.0 1.00 57.9 58.4 1.00 58.8 57.7 1.00

Values are given in mean, Mann Whitney test with bonferroni correction. K-CBCL: Korean-Child Behavior Checklist, C: children, A: adoles-
cents, NOS: not otherwise specified
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child group=39.74, adolescent group=37.15, p=0.037, respec-
tively). 

When we compared K-CBCL subscales scores between each 
ADHD subtypes, there were significant differences with re-
spect to aggressive behavior (p<0.01) and externalizing prob-
lems (p<0.01) depending on the ADHD subtypes. 

There was no difference found in the K-CBCL scores am-
ong the ADHD subtypes in the child group. On the other 
hand, the adolescent combined type had significantly more 
aggressive behavior than the adolescent inattentive type (the 
combined type=63.4, the inattentive type=55.9, p=0.03). 

Table 4 shows a comparison of K-CBCL between children 
and adolescents in each of the ADHD subtypes. In terms of 
the inattentive type and NOS, school subscale scores for chil-
dren were significantly higher than those for adolescents (p< 
0.01). With respect to total competence subscale, children of 
the NOS demonstrated a trend toward higher scores than the 
NOS adolescents, although there was no statistical significan-
ce. In other types, there were no differences between children 
and adolescents groups. 

DISCUSSION

In our study, the rate of comorbidity in the adolescent group 
was significantly higher than that in the child group. In the ad-
olescents group, 56 of 80 subjects (70%) had at least one co-
morbid disorder; however, in the child group, the value was 73 
of 152 (48%). It is well known that more than 50% of patients 
with ADHD have comorbid psychiatric comorbid disor-
ders,19,20 and there is even a study which suggested that 79% of 
children had at least one comorbid disorder.21 However, given 
that adolescents and children have not been compared to each 
other with respect to psychiatric comorbidity, the present stu-
dy may be of significance. Based on our results, it could be su-
ggested that individuals with ADHD may experience greater 
functional impairment in adolescence than in childhood. Pro-
bably it occurs due to demands for independence, the com-
plexity of social functioning and academic performance that 
increase in adolescents. Therefore when treating adolescents 
with ADHD, more careful assessment and treatment targeting 
a range of comorbidities are needed.

The adolescent group exhibited a significantly higher ratio 
of comorbid mood disorders than the child group, especially 
with respect to the inattentive-type. This corresponds to the 
findings from previous studies reporting that in a sample of 9- 
to 16-year-old subjects, who met the criteria for attention-defi-
cit disorder with or without hyperactivity, 48% had comorbid 
depression/dysthymic disorder, 36% had comorbid opposi-
tional defiant disorder/conduct disorder, and 36% had comor-
bid anxiety disorder.22 These incidence rates are comparable to 

the Multisite Multimodal Treatment Study of Children with 
ADHD (MTA) data for younger children, regarding the co-
morbidity of anxiety and oppositional defiant disorder with 
ADHD but reflect a 12-fold increase in the reported incidence 
of depressive/dysthymic symptoms, with an incidence that is 
much closer to that found for depressive comorbidity in sam-
ples of adults with ADHD.23 In another 4-year follow-up study, 
lifetime rates of comorbid depression in children with ADHD 
also increased from 29% at baseline to 45%, at an average age 
of 15 years.24

Based on previous and our current results, it is possible that 
depression has not been properly evaluated in children. Beca-
use the reliability of reports from parents and children is low-
er due to the lack of attention paid by parents to internal symp-
toms and the great attention paid to external symptoms .25-27 
In this way, parents tend to pay more attention to hyperactiv-
ity and impulsive behavior than to emotional difficulties in 
their children. Additionally, children cannot express their 
emotions as easily as adolescents, who seem to express feelings 
of their own emotional discomfort relatively easy. Also, in our 
study, parents did not report the patients’ internalizing prob-
lems in K-CBCL. Another explanation could be that the rate 
of onset of major depression increases with age unlike ADHD, 
which has the age of onset of less than 7 years old, and main-
tains a consistent presence over time.28 A final explanation could 
be that adolescents with ADHD complain a lot about their de-
pressive mood due to various cumulated negative feedback and 
functional impairments.

In our study, adolescents of the inattentive type exhibited 
more comorbid mood disorders. With respect to children of 
the inattentive type, they have been described by teachers as 
exhibiting less disruptive behavior but higher degrees of social 
impairment, unhappiness, and anxiety or depression, as com-
pared to children of the combined type.29 Children of the inat-
tentive types have also been found to be more likely to have 
concurrent internalizing disorders than those of the combined 
types.30 In this regard, children and adolescents seem to have a 
higher number of mood disorders of the inattentive type than 
the combined type.

The adolescent group also exhibited a significantly higher 
ratio of comorbid conduct disorder than the child group. It’s 
been assumed this difference has been resulted due to the fact 
that none had comorbid conduct disorder in child group, 
which could imply the age difference between children and 
adolescents has influenced the diagnosis.

Oppositional defiant disorder was the most common co-
morbid disorder in both children and adolescence. This find-
ing is in agreement with other recent reports.21,31 Studies have 
shown that 54-84% of children and adolescents with ADHD 
may meet the criteria for oppositional defiant disorder.32 In the 
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present study, the combined type of ADHD children exhibited 
a significantly higher ratio of comorbid Oppositional Defiant 
Disorder than did the other types. This is the same finding as 
other recent reports.33 This is also consistent with the results 
from the K-CBCL, which found that the combined type ado-
lescents had significantly more aggressive behavior. 

The second most common comorbid disorder was mood 
disorder (27.5%) in adolescents and anxiety disorder (19.7%) 
in the child group. Anxiety disorders were the third most 
common comorbid disorders in adolescents (20.0%). About 
one-quarter to one-third of children with ADHD will meet 
the criteria for an anxiety disorder, compared with 5-15% of 
the general population.22,34 Additionally, the MTA study found 
that 34% of children with ADHD met the criteria of an anxiety 
disorder.35 Even though our results for anxiety disorder have 
shown lower rates than other studies, the differences between 
children and adolescents was rather insignificant. This may be 
because anxiety disorders are sustained for both children and 
adolescents.

The adolescent group tended to be behind in school sub-
scale and total competence subscale of K-CBCL as compared 
to the child group. In particular, the inattentive types of ado-
lescents performed significantly lower in school subscale than 
the inattentive types of children. This could be interpreted as 
the inattentive types in adolescents only being concerned with 
attention problems whereas the combined types exhibited var-
ious complex problems. Therefore, it may be stated that the in-
attentive type in adolescents is more distinctive with respect to 
impairment of academic performance. In addition, the ADHD 
NOS demonstrated significantly lower school subscale in ado-
lescents versus children. The ADHD NOS has been obscure 
but is known to be less severe. Regardless, we must consider 
that there is some clinical dysfunction in the NOS of adoles-
cent ADHD.

Despite its finding, this study has some limitations. First, 
this study is not a longitudinal follow-up, but rather cross-sec-
tional in nature. If the study would have been followed-up 
long enough to see children progress into adolescence, more 
accurate observations with respect to comorbidity and clinical 
characteristics could have been reported. Therefore, a longitu-
dinal study would be beneficial in further study. Second, the 
results of this comparison are derived primarily from research 
on males due to the greater preponderance of males in this 
study. This may prove to be a confounding factor. Ultimately, 
comparisons of females and males should have been done, 
and may prove beneficial in further study. Third, since this stu-
dy was carried out in only one university hospital, located in 
a metropolitan area, it is possible that the ADHD patient who 
visited our hospital had higher incidences of psychopatholo-
gy than an ADHD group from the general population. There-

fore, we should consider that these results may not reflect the 
general Korean population of children and adolescents. 
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