
© 2013 Yüce et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution – Non Commercial (unported, v3.0)  
License. The full terms of the License are available at http://creativecommons.org/licenses/by-nc/3.0/. Non-commercial uses of the work are permitted without any further 

permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on 
how to request permission may be found at: http://www.dovepress.com/permissions.php

Neuropsychiatric Disease and Treatment 2013:9 1791–1799

Neuropsychiatric Disease and Treatment Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
1791

O r i g i N a l  r e s e a r c h

open access to scientific and medical research

Open access Full Text article

http://dx.doi.org/10.2147/NDT.S54283

Psychiatric comorbidity distribution  
and diversities in children and adolescents  
with attention deficit/hyperactivity disorder:  
a study from Turkey

Murat Yüce1

süleyman salih Zoroglu2

Mehmet Fatih ceylan3

hasan Kandemir4

Koray Karabekiroglu5

1Department of child and adolescent 
Psychiatry, Faculty of Medicine, 
Ondokuz Mayıs University, Samsun, 
Turkey; 2Department of child and 
adolescent Psychiatry, Medical 
Faculty of Istanbul, Istanbul University, 
istanbul, Turkey; 3Department of child 
and adolescent Psychiatry, Dr sami 
Ulus Children’s Hospital, Ankara, 
Turkey; 4Department of child and 
adolescent Psychiatry, Faculty of 
Medicine, Harran University, Sanliurfa, 
Turkey; 5Department of child and 
adolescent Psychiatry, Faculty of 
Medicine, Ondokuz Mayıs University, 
samsun, Turkey

correspondence: Murat Yüce 
Department of child and adolescent 
Psychiatry, Faculty of Medicine,  
Ondokuz Mayıs University,  
samsun, Turkey 
Tel +90 505 823 0653 
Fax +90 362 457 6041 
email muryuce@yahoo.com

Objective: We aimed to determine distribution and diversities of psychiatric comorbidities in 

children and adolescents with attention deficit/hyperactivity disorder (ADHD) in terms of age 

groups, sex, and ADHD subtype.

Materials and methods: The sample included 6–18 year old children and adolescents from 

Turkey (N=108; 83 boys, 25 girls) diagnosed with ADHD. All comorbid diagnoses were deter-

mined based on the Kiddie Schedule for Affective Disorders and Schizophrenia for School-Age 

Children-Present and Lifetime Version assessment.

Results: 96.3% of the cases were found to have at least one psychiatric comorbid diagnosis. 

The most frequent psychiatric comorbid disorder was oppositional defiant disorder (69.4%) 

followed by anxiety disorders (49%) and elimination disorders (27.8%). Disruptive behavior 

disorders were more common in ADHD-combined type. Depression and anxiety disorders were 

more common in girls. Separation anxiety disorder and elimination disorder were more common 

in children, whereas depression, bipolar disorder, obsessive–compulsive disorder, and social 

phobia were more common in the adolescents.

Conclusion: According to our results, when a diagnostic tool was used to assess the presence 

of comorbid psychiatric disorders in children and adolescents diagnosed with ADHD, almost all 

cases had at least one comorbid diagnosis. Therefore, especially in the clinical sample, ADHD 

cases should not be solely interpreted with ADHD symptom domains, instead they should be 

investigated properly in terms of accompanying psychiatric disorders.

Keywords: attention def icit/hyperactivity disorder, psychiatric comorbidity, child, 

adolescent

Introduction
Attention deficit/hyperactivity disorder (ADHD) is one of the most frequent psychiatric 

disorders of childhood. ADHD, which is a multifactorial and clinically heterogeneous 

disease, leads to socioeconomic burden and undesirable academic and occupational 

results.1,2 Worldwide prevalence of ADHD has been reported to be 4%–7% in children.3 

ADHD is most frequent among school-age children and its frequency decreases in 

further ages.4,5 Furthermore, most of the recent studies assume that ADHD is a life-

long disorder.3,6–10

ADHD is more common in boys as compared to girls. The boy to girl ratio varies 

from 3:1 to 10:1 depending on the study design; for instance, being a community or 

a clinical sample.1
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Other psychiatric disorders and social problems are likely 

to accompany a substantial proportion of children admitted 

to a clinic with a diagnosis of ADHD, and this enhances the 

severity of the clinical picture.11 The presence of psychiat-

ric comorbidities complicates the diagnosis and treatment 

procedures, and interferes with the prognostic assumptions 

of ADHD. Therefore, evaluation and proper diagnosis of 

comorbid psychiatric disorders are of great importance.12 

Psychiatric disorders that accompany ADHD vary widely 

among different countries and cultures.13,14 There are a lim-

ited number of studies that have been performed in Turkey 

on this issue. A clinical-based study conducted in Turkey 

evaluated children with ADHD using The Kiddie Schedule 

for Affective Disorders and Schizophrenia for School-Age 

Children-Present and Lifetime Version (K-SADS-PL) and 

found that 73.7% of the children had at least one comorbid 

psychiatric disorder.15

There are numerous population- and clinical-based stud-

ies reporting that more than half of ADHD cases have at least 

one psychiatric comorbidity and that this rate increases with 

age.16–18 A study conducted in Switzerland reported one comor-

bidity in 87% of ADHD cases and more than one comorbidity 

in 67%.18 A study from Iran detected at least one psychiatric 

comorbidity in 73% of child and adolescent cases of ADHD.19 

It has also been reported that the clinical group (cases assessed 

in psychiatric outpatient clinics) has more comorbid psychiat-

ric disorders compared to the general population.20

Oppositional defiant disorder is characterized by a 

pattern of hostile, negativistic, defiant, and disobedient 

attitudes and behaviors, especially toward authority figures, 

that is associated with less social and academic function-

ing.21 Oppositional defiant disorder has been reported to 

be one of the most frequent comorbidities in ADHD with 

a rate reported between 20% and 80%.18,19,22–24 Conduct 

disorder is also one of the comorbidities of ADHD.25,26 

Wilson and Marcotte divided ADHD cases aged between 

14 and 18 years into two groups as having conduct disor-

der or not and compared them in terms of school success, 

self-perception, behavior problems, alcohol and substance 

abuse, and adaptive behaviors.27 They reported that cases 

with conduct disorder displayed significantly lower school 

success, higher externalizing behaviors and emotional 

difficulties, and lower adaptive behaviors as compared to 

cases without conduct disorder.27 The rate of depression 

and anxiety disorder concomitant with ADHD has been 

reported to be 20%–40%.28 Concurrence of ADHD and 

bipolar disorder or confusing them with each other is an 

unclear issue. It has also been reported that some of the 

children receiving ADHD treatment meet the diagnostic 

criteria of anxiety disorders.29 Family studies have reported 

that ADHD is widespread among children, adolescents, 

and adults with bipolar disorder.25,30,31 Tics are sudden, 

repetitive movements, gestures, or phonic productions that 

typically mimic some aspect of normal behavior.32 The rate 

of tic disorder comorbidity has been reported to be between 

4% and 18% in patients with ADHD.29,33 The disorders 

of elimination – enuresis and encopresis – represent an 

inability to achieve or maintain control of bodily func-

tions.34 Nocturnal enuresis is the intermittent involuntary 

loss of urine at night, in the absence of physical disease, 

at an age when a child could reasonably be expected to be 

dry (chronological age is at least 5 years).34–36 It is known 

that primary nocturnal enuresis is common in patients 

with ADHD.37 Although the association between these two 

conditions has not been clearly defined, they have been con-

sidered to share a common genetic mechanism.38 It has been 

reported that the frequency of primary nocturnal enuresis 

in patients with ADHD is 21%–32% and it is 1.8–6 times 

higher as compared to the general population.37,38

In addition, the rate of comorbid diagnoses may vary 

according to the subtypes of ADHD, age groups, and sex. 

For instance, it has been reported that conduct disorder and 

oppositional defiant disorder appear in early childhood in 

ADHD, whereas depression and anxiety symptoms appear 

at older ages.11 In another study, Lahey et al found the fre-

quency of anxiety disorder to be higher in children with the 

ADHD-inattentive subtype as compared to the children with 

the ADHD-combined subtype.39

In the present study, we aimed to determine frequency 

of psychiatric comorbidities in children and adolescents 

diagnosed with ADHD and to assess the association between 

age groups, sex, and ADHD subtype and the distribution of 

comorbid psychiatric disorders.

Materials and methods
Participants and process
The present study included children aged between 6 and 

18 years, who were admitted to the pediatric psychiatry 

outpatient clinic of our hospital within a 4-month period 

and were diagnosed with ADHD according to the Diagnostic 

and Statistical Manual of Mental Disorders, Fourth Edition 

(DSM-IV) criteria. All subjects in this study were treatment-

naive. The assessment was done in the first psychiatric 

admission. The K-SADS-PL was used to assess comorbid 

psychiatric disorders. Mental retardation was an exclusion 

criterion in our study.
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scales
The K-SADS-PL is a semi-structured interview scale, 

which is widely used and enables evaluation in 20 different 

diagnostic domains. Kaufman et al reported K-SADS-PL as 

a valid and reliable diagnostic tool.40 Gökler et al adapted 

K-SADS-PL into Turkish in 2004.41 This scale was applied 

to all cases and their parents by the physician trained with 

“Structured Interview Techniques” in the K-SADS-PL.

statistical analysis
Statistical analyses were performed using the Statistical 

Package for the Social Sciences (IBM Corporation, Armonk, 

NY, USA) version 10.0. Descriptive statistics were expressed 

as mean, standard deviation, and percentage. Proportional 

comparisons were carried out using Pearson’s chi-square, 

Yates’ chi-square, and Fisher’s exact tests. For Fisher’s 

exact tests, as a chi-square value could not be calculated, 

only P-values are presented. Margin of error (alpha value) 

was considered 95%; thus, P-values,0.05 were considered 

to be statistically significant.

Results
The mean age of all participants (n=108; 83 boys, 25 girls) 

was 10.26±3.3 (range: 6–18) years. Of the children, 64.8% 

(n=70) were in the 6–11 years age group and 35.2% (n=38) 

were in 12–18 years age group. Of the children, 86.1% were 

diagnosed with ADHD-combined type (ADHD-C) and 13.9% 

were diagnosed with ADHD-predominantly inattentive type 

(ADHD-PI). None of the children were diagnosed with 

ADHD-predominantly hyperactive-impulsive type (ADHD-

HI). Age and sex distributions with respect to the diagnostic 

subtypes are summarized in Table 1. While the distribution 

of ADHD subtypes did not differ according to age, ADHD-PI 

type was found to be more common in the girls.

With regard to comorbidities, 104 children (96.3%) 

had a mental disorder other than ADHD. Of these children, 

36 (33.3%) had one, 45 (41.7%) had two, eleven (10.2%) 

had three, four (3.7%) had four, six (5.6%) had five, and 

two (1.9%) had six psychiatric comorbidities. The most 

frequently observed comorbidity was oppositional defi-

ant disorder with a rate of 69.4%. The rates of psychiatric 

comorbidities are presented in Figure 1.

Psychiatric comorbidities according to ADHD subtypes 

are demonstrated in Table 2. Disruptive behavior disorders 

were more frequent in children diagnosed with ADHD-C 

type, whereas anxiety disorders were more frequent in chil-

dren diagnosed with ADHD-PI type.

In general, anxiety disorder was found to be more common 

in the girls. It was found that depressive disorders were more 

frequent in the girls as compared to the boys (Table 3).

Based on the assumption that the frequency of comorbidi-

ties might be different in children (,12 years) and adoles-

cents ($12 years), it was investigated with respect to age. 

Mood disorder was found in 1.4% of the children and 31.6% 

of the adolescents. Both depression and bipolar disorder were 

more frequent in the adolescents as compared to the children. 

Separation anxiety was significantly more common in the 

children; on the other hand, obsessive–compulsive disorder 

and social phobia were more common in the adolescents. 

Elimination disorder was found to be more frequent in the 

children as compared to the adolescents (Table 4).

Discussion
In this study, the rates of psychiatric comorbidities in chil-

dren and adolescents with ADHD were investigated. It has 

been reported that ADHD is three to ten times higher in 

males depending on whether the study is population-based 

or clinical-based.1 In the present clinical-based study, the 

male:female ratio was 3.3:1.0.

In a recent meta-analysis by Willcut, studies on ADHD 

diagnosed according to DSM-IV were reviewed and it 

was revealed that ADHD-PI type was the most frequently 

observed type in the population; however, ADHD-C type was 

probably referred to the clinical services more frequently.42 

In the present clinical-based study, ADHD-C type (86.1%) 

was the most common type and 13.9% of the cases were 

diagnosed with ADHD-PI type; however, none of the cases 

were diagnosed with ADHD-HI type. Similarly, Byun et al 

conducted a study using K-SADS-PL and detected ADHD-C 

type in 66.7%, ADHD-PI type in 21%, ADHD-HI type in 

1%, and ADHD not otherwise specified in 11.4% of the 

patients.43 Differently, Ghanizadeh reported ADHD-C type 

in 42.7%, ADHD-PI type in 26.3%, and ADHD-HI type in 

31% of 171 children with ADHD.19 Another clinical-based 

Table 1 characteristics of cases according to the diagnosis

ADHD-C  
type  
n (%)

ADHD-PI  
type  
n (%)

SD χ2 P

sex
 Boys 77 (92.8) 6 (7.2) 1 11.001 0.001
 girls 16 (64.0) 9 (36.0)
age groups, year
 6–11 (child) 63 (90.0) 7 (10.0) 1 1.676 0.195
 12–18 (adolescent) 30 (78.9) 8 (21.1)

Abbreviations: ADHD-C, attention deficit/hyperactivity disorder-combined 
subtype; ADHD-PI, attention deficit/hyperactivity disorder-predominantly inattentive 
subtype; sD, standard deviation.
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Figure 1 Distribution of psychiatric comorbidities in children with attention deficit/hyperactivity disorder.

Table 2 Psychiatric comorbidities in cases with attention deficit/hyperactivity disorder according to diagnostic subtypes

ADHD-C  
type (n=93)  
n (%)

ADHD-PI  
type (n=15)  
n (%)

SD χ2 P

Disruptive behavior disorder 77 (82.8) 4 (26.7) 1 18.811 0.000
 Oppositional defiant disorder 71 (76.3) 4 (26.7) 1 12.777 0.000
 conduct disorder 6 (6.5) 0 (0.0) – 0.593
Mood disorder 10 (10.8) 3 (20.0) – 0.386
 Depressive disorder 7 (7.5) 3 (20.0) 0.122
 Bipolar disorder 3 (3.2) 0 (0.0) 1.000
anxiety disorder 42 (45.2) 11 (73.0) 1 4.104 0.043
 separation anxiety disorder 18 (19.4) 3 (20.0) 1.000
 social phobia 11 (11.8) 9 (60.0) 0.000
 generalized anxiety disorder 31 (33.3) 5 (33.3) 1 0.000 1.000
 Obsessive–compulsive disorder 4 (4.3) 2 (13.3) 0.194
 Panic disorder 6 (6.5) 3 (20) 0.109
 Post-traumatic stress disorder 2 (2.2) 0 (0.0) 1.000
Tic disorder 15 (16.1) 1 (6.7) 0.462
 chronic vocal tic disorder 0 (0.0) 0 (0.0) Na
 chronic motor tic disorder 4 (4.3) 0 (0.0) 1.000
 Tourette’s disorder 11 (11.8) 1 (6.7) 1.000
elimination disorder 26 (28.0) 4 (26.7) 1.000
 enuresis 21 (22.6) 2 (13.3) 0.518
 encopresis 0 (0.0) 1 (6.7) 0.140
 enuresis and encopresis 5 (5.4) 1 (6.7) 1.000

Abbreviations: ADHD-C, attention deficit/hyperactivity disorder-combined subtype; ADHD-PI, attention deficit/hyperactivity disorder-predominantly inattentive subtype; 
Na, not applicable, sample size too small to calculate P-value; sD, standard deviation.

study conducted in Turkey reported that the frequency of 

ADHD-C type was 60.9%, ADHD-PI type was 36.1%, and 

ADHD-HI type was 3%.15

In population-based samples, in patients with ADHD 

diagnosed according to DSM-IV, the male:female ratio was 

reported to be 2.7:1.0 for ADHD-C type, 5.2:1.0 for ADHD-

HI type, and 1.8:1.0 for ADHD-PI type.42 In the present study, 

when investigating the frequency of ADHD subtypes according 

to sex, ADHD-C type was the most frequently encountered 

subtype both in boys and girls (92.8% and 64%, respectively). 
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Table 3 Psychiatric comorbidities in cases with attention deficit/hyperactivity disorder according to sex

Girls (n=25)  
n (%)

Boys (n=83)  
n (%)

SD χ2 P

Disruptive behavior disorder 16 (64.0) 65 (78.3) 1 1.41 0.236
 Oppositional defiant disorder 15 (60.0) 60 (72.3) 1 0.85 0.357
 conduct disorder 1 (4.0) 5 (6.0) 1.000
Mood disorder 5 (20.0) 8 (9.6) 0.174
 Depressive disorder 5 (20.0) 5 (6.0) 0.049
 Bipolar disorder 0 3 (3.6) 1.000
anxiety disorder 17 (68.0) 36 (43.4) 1 4.662 0.031
 separation anxiety disorder 6 (24.0) 15 (18.1) 1 0.136 0.713
 social phobia 7 (28.0) 13 (15.7) 0.238
 generalized anxiety disorder 12 (48.0) 24 (28.9) 1 2.349 0.125
 Obsessive–compulsive disorder 0 6 (7.2) 0.333
 Panic disorder 3 (12.0) 6 (7.2) 0.429
 Post-traumatic stress disorder 1 (4) 1 (1.2) 0.411
Tic disorder 0 (0.0) 16 (19.3) 0.002
 chronic vocal tic disorder 0 (0.0) 0 (0.0) Na
 chronic motor tic disorder 0 (0.0) 4 (4.8) 0.571
 Tourette’s disorder 0 (0.0) 12 (14.5) 0.064
elimination disorder 6 (24.0) 24 (28.9) 1 0.051 0.821
 enuresis 4 (16.0) 19 (22.9) 1 0.211 0.646
 encopresis 1 (4.0) 0 (0.0) 0.231
 enuresis and encopresis 1 (4.0) 5 (6.0) 1.000

Abbreviations: Na, not applicable, sample size too small to calculate P-value; sD, standard deviation.

Table 4 Psychiatric comorbidities in cases with attention deficit/hyperactivity disorder according to the age group

Child (n=70)  
n (%)

Adolescent (n=38)  
n (%)

SD χ2 P

Disruptive behavior disorder 51 (72.9) 30 (78.9) 1 0.22 0.642
 Oppositional defiant disorder 48 (68.6) 27 (71.1) 1 0.07 0.789
 conduct disorder 3 (4.3) 3 (7.9) 0.663
Mood disorder 1 (1.4) 12 (31.6) 0.000
 Depressive disorder 1 (1.4) 9 (23.7) 0.000
 Bipolar disorder 0 (0.0) 3 (7.9) 0.041
anxiety disorder 30 (42.9) 23 (60.5) 1 2.41 0.121
 separation anxiety disorder 18 (25.7) 3 (7.9) 1 3.92 0.048
 social phobia 7 (10.0) 13 (34.2) 1 8.03 0.005
 generalized anxiety disorder 26 (37.1) 10 (26.3) 1 0.86 0.354
 Obsessive–compulsive disorder 1 (1.4) 5 (13.2) 0.002
 Panic disorder 4 (5.7) 5 (13.2) 0.253
 Post-traumatic stress disorder 2 (2.9) 0 (0.0) 0.540
Tic disorder 9 (12.9) 7 (18.4) 1 0.247 0.622
 chronic vocal tic disorder 0 (0.0) 0 (0.0) Na
 chronic motor tic disorder 3 (4.3) 1 (2.6) 1.000
 Tourette’s disorder 6 (8.6) 6 (15.8) 0.338
elimination disorder 26 (37.1) 4 (10.5) 1 7.42 0.006
 enuresis 19 (27.1) 4 (10.5) 1 3.13 0.077
 encopresis 1 (1.4) 0 (0.0) 1.000
 enuresis and encopresis 6 (8.6) 0 (0.0) 0.088

Abbreviations: Na, not applicable, sample size too small to calculate P-value; sD, standard deviation.

ADHD-PI type was significantly more common in the girls 

than the boys (36% versus 7.2%, P,0.001). Gaub and 

 Carlson investigated differences between sexes and reported 

a lower level of attention in girls and more frequent aggres-

sive behaviors in boys.44 Ghanizadeh found no difference 

between boys and girls in terms of the prevalences of ADHD 

 subtypes.19 Rates may change depending on whether the study 

is population-based or clinical-based.

In our study, 104 (96.3%) of 108 patients had at least 

one psychiatric comorbidity. This ratio was similarly high in 
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the results of previous studies conducted using K-SADS-PL 

(70%–80%); however, in our study the comorbidity rate was 

unusually higher than those of the studies conducted using 

different scales.15,17,43,45–47 The high percentage of the pres-

ence of comorbid disorders can be associated with the study 

method. In other words, it can be assumed that various psy-

chiatric disorders can be evaluated with K-SADS-PL in more 

detail. It has been also reported that the clinical group has 

more comorbidities as compared to the general  population.20 

This may result from the fact that patients having more severe 

symptoms or more functional disorders are admitted to hos-

pitals more frequently. The present study group included the 

patients admitted to the outpatient polyclinic of a university 

hospital. Another clinical-based study conducted in Turkey 

evaluated children with ADHD using K-SADS-PL and 

found that 73.7% had at least one psychiatric comorbidity.15 

 Biederman et al reported two or more comorbidities in 20% 

of ADHD cases admitted to the clinic.28 In the present study, 

of the ADHD cases, 33.37% had one, 41.7% had two, 10.2% 

had three, 3.7% had four, 5.6% had five, and 1.9% had six 

psychiatric comorbidities.

Psychiatric comorbidity may worsen the clinical pic-

ture in children and adolescents diagnosed with ADHD. 

A recently published study reports that psychiatric comorbid-

ity increases social impairment among children with ADHD, 

but did not worsen academic functioning.48 Likewise, certain 

comorbidities like oppositional defiant disorder may be par-

ticularly problematic for peer functioning, whereas mood/

anxiety symptoms may be less impairing.49

Withdrawn was reported to be the most common cause 

of social problems in ADHD-PI type, whereas it was social 

exclusion in ADHD-C type.50 In the present study, opposi-

tional defiant disorder was significantly more common in 

ADHD-C type, whereas anxiety disorders were encountered 

more frequently in ADHD-PI type. However, another study 

reported that the frequency of comorbidity showed no dif-

ference between ADHD subtypes.19

In this study, oppositional defiant disorder was observed 

to be the most frequent comorbidity in ADHD with a rate 

of 69.4%. The comorbidity of oppositional defiant disorder 

in ADHD has been found to be a risk factor for accompani-

ment of other disorders, predominantly anxiety symptoms.23 

Important family, social, and school-related problems are 

observed in ADHD cases accompanied by oppositional defi-

ant disorder. These children are more punished and exposed 

to negative stimulus. The reverse situation is also considered; 

oppositional defiant disorder more frequently accompa-

nies ADHD in cases having negative family functions.51 

Harada et al reported higher frequency of school refusal 

and friendship problems when ADHD was accompanied by 

oppositional defiant disorder.52

It has been reported that the presence of conduct disorders 

in ADHD is associated with more serious symptoms and that 

the risk for antisocial personality disorder and substance 

abuse and addiction is increased in these cases.53 In the 

present study, the rate of conduct disorder was found to be 

low at 5.6%. Ghanizadeh reported this rate to be 9.9%.19 It 

has been reported that conduct disorder is more frequently 

accompanied in those with oppositional defiant disorder 

symptoms.54 The presence of conduct disorder in ADHD is 

the most important indicator for the severity of the clinical 

picture and the rate of hospitalization is greater in this group.26 

In the present study, the frequency of conduct disorder was 

4% in the girls and 6% in the boys; however, the difference 

was not significant (Fisher’s exact test P=1.000).

We found that depression and anxiety disorder accom-

panied ADHD in 9.3% and 49.0% of the cases, respectively. 

With regard to sex, both comorbidities were more common 

in girls. It has been reported that conduct disorder and oppo-

sitional defiant disorder appear in early childhood in ADHD, 

whereas depression and anxiety symptoms appear at older 

ages.11 In the present study, with regard to the age groups, the 

rate of depression was significantly higher in the adolescents 

as compared to the children (23.7% versus 1.4%, Fisher’s 

exact test: P,0.001). Anxiety disorder was present in 60.5% 

of the adolescents and in 42.9% of the children; however, the 

difference was not significant (χ2=2.41, standard deviation 

=1, P=0.121). With respect to the subtypes of ADHD, the 

frequency of anxiety disorder was higher in ADHD-PI type 

as compared to ADHD-C type (73% versus 45.2%, P=0.043). 

Lahey et al found the frequency of anxiety disorder to be 

higher in children with attention disorder without hyperactiv-

ity as compared to the children with ADHD.39 The results of 

the present study are in accordance with their findings.

Symptoms such as sleep disorders, concentration 

diff iculty, and irritability observed in depression and 

symptoms such as sustained anxiety and failure of con-

centration observed in anxiety disorders may be confused 

with ADHD and may sometimes be misdiagnosed.55–57 

Where the depression or anxiety symptoms accompany 

ADHD, both domains of psychopathology makes the diag-

nostic procedure complicated and ADHD symptoms may 

be more severe.58,59 It is debatable how treatment should 

be planned when these disorders accompany ADHD. In 

general, the predominant disorder is to be treated as a 

priority.58 Some psychiatric symptoms observed in family 
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members may inform opinions about additional diagnoses 

to the cases.60

While it has been reported that ADHD and mood disorders 

are observed together in 20%–30% of cases, it remains con-

troversial whether mood disorders develop secondary to long-

term ADHD symptoms or if they appear independent from 

ADHD symptoms.55 Recent family, genetic, and long-term 

follow-up studies have demonstrated that ADHD and major 

depressive disorder share common familial risk and appear 

independent from each other.55,61 Compared to high rates (over 

30%) in Western countries, the rate of comorbid mood disor-

der was found to be lower in cases with ADHD in the present 

study (12%).3,12,47 This finding could be associated with the 

assumptions that parents in our clinical sample may attend 

to their children’s extraversive symptoms (eg, inattention, 

hyperactivity, aggression, and impulsive behavior) rather than 

their emotional distress. Thus, parents might have reported 

emotional symptoms of their children to a lesser extent. The 

children being reluctant to express negative emotions could 

also be another reason. In brief, low frequency of mood dis-

orders may be a consequence of cultural differences.

According to our results, the most common anxiety 

disorder was generalized anxiety disorder followed in 

descending order by separation anxiety disorder, social 

phobia, panic disorder, obsessive–compulsive disorder, 

and post-traumatic stress disorder. With respect to the age 

group, the frequency of separation anxiety disorder was 

higher in the children than that in the adolescents (25.7% 

versus 7.9%, P=0.025). However, the frequencies of social 

phobia and obsessive–compulsive disorder were higher in 

the adolescents than in the children (34.2% versus 10.0%, 

P=0.002 for social phobia; 13.2% versus 1.4%, P=0.011 for 

obsessive–compulsive disorder). Ghanizadeh found the rates 

of separation anxiety disorder and obsessive–compulsive 

disorder to be 19.8% and 7.6%, respectively, and reported 

no difference between sexes.19 Geller et al reported that 

obsessive–compulsive disorder frequently accompanied 

ADHD, and in the case of concurrence of both conditions, 

academic and social skills were affected more, and became 

more resistant to therapy.62

In this study, in terms of the subtypes of ADHD, the 

frequency of social phobia was higher in ADHD-PI type; it 

was present in 60% of the cases diagnosed with ADHD-PI 

type and in 11.8% of the cases diagnosed with ADHD-C type 

(P,0.001). Of the patients with anxiety disorder, 47.2% had 

one, 30.2% had two, 20.7% had three, and 1.9% had four 

anxiety disorders. The rate of anxiety disorder was similar as 

compared to that found in previous studies. Since more than 

52% of the patients with ADHD have more than two anxiety 

disorders, the clinician should carefully examine the anxiety 

symptoms of patients with ADHD.

On the other hand, ADHD was accompanied by bipolar 

disorder in three cases. All three cases were male adoles-

cents and diagnosed with ADHD-C type. Biederman et al 

compared 140 children and adolescents with ADHD to 120 

healthy children and adolescent controls aged between 6 and 

17 years during a 4-year follow-up study.63 They reported 

the rate of bipolar disorder to be 22% in children and 28% 

in adolescents with ADHD.63 In the study by Faraone et al 

investigating ADHD in childhood-onset mania, 68 manic 

children and 42 manic adolescents were compared with 

peers with other mental disorders and with healthy controls.64 

They found the rate of ADHD to be 93% in manic children, 

88% in adolescents with childhood-onset mania, and 59% in 

adolescents with adolescent-onset mania.64 They suggested 

that ADHD and bipolar disorder comorbidity did not result 

from overlapping symptoms.64

In our sample, 14.8% of the cases had tic disorder. With 

regard to sex, all of the patients diagnosed with tic disorder 

were male. Evidence concerning the influence of an accom-

panying tic disorder on the course of ADHD is not as certain 

the evidence for the accompaniment of conduct disorders; 

however, it has been reported that the majority of cases 

with tic disorder accompanying ADHD develop obsessive–

compulsive symptoms in the adolescent period.33

In addition, ADHD was accompanied by elimination dis-

orders in 27.8% of the cases. It was more frequent in children 

than in adolescents (37.1% versus 10.5%, P=0.003).

In conclusion, the present study found a high rate of 

comorbidity (96.3%) in cases with ADHD. The most com-

mon comorbidities were determined to be oppositional defi-

ant disorder and anxiety disorders. Elimination disorders, tic 

disorders, and mood disorders also accompanied ADHD. 

Depressive disorders and anxiety disorders were more 

frequent in girls than in boys. Disruptive behavior disorder 

and oppositional defiant disorder were more common in 

ADHD-C type, whereas anxiety disorders and social phobia 

were more common in ADHD-PI type. Mood disorders, 

depression, social phobia, and obsessive–compulsive disor-

der accompanying ADHD were observed more frequently 

in the adolescents and separation anxiety disorders and 

elimination disorder accompanying ADHD were observed 

more frequently in the children.

Limited sample size, and not evaluating other variables 

including socioeconomic status and good parental care in 

shared families are some limitations of the present study.
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According to our results, when a diagnostic tool was used 

to assess the presence of comorbid psychiatric disorders in 

children and adolescents diagnosed with ADHD, almost 

all cases had at least one comorbid diagnosis. Therefore, 

especially in the clinical sample, ADHD cases should not 

be solely interpreted with ADHD symptom domains, instead 

they should be investigated properly in terms of accompany-

ing psychiatric disorders.
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