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Introduction

Attention deficit/hyperactivity disorder 
(ADHD) is one of the most common neu-
ro-psychiatric disorders in childhood and 
adolescence. The Diagnostics and Statistical 
Handbook for Mental Disorders (DSM-V) 
defines three ADHD clinical phenotypes: at-
tention difficulties, hyperactivity/impulsivity 
and the combined subtype (1). 

The frequency of ADHD at school age 
varies between 5% and 12% (2-7). Boys are 
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Objective – The aim of this study was to examine the prevalence of 
attention deficit/hyperactivity disorder (ADHD) and to identify co-
morbid disorders according to subtype of ADHD.  Method – The 
study sample included 404 children aged from 6-12 years old. Parents 
completed The Child Behaviour Checklist/4-18 to detect internaliz-
ing and externalizing psychological difficulties in children. Assessment 
of ADHD was performed using the Attention-Deficit/Hyperactivity 
Disorder Test. Results – ADHD symptoms were found in 15% of 
girls and 12.1% of boys.  The differences in the frequency of differ-
ent subtype of ADHD in terms of the gender were obtained for the 
subtype of hyperactivity (Z=-2.075, p=0.038). Boys had more pro-
nounced symptoms of hyperactivity compared to girls. There was no 
statistically significant gender difference for the subtype of impulsivity 
(Z=-1.422, p=0.155) and inattention subtype (Z=-0.234, p=0.815). 
The results obtained showed a higher prevalence of internalized and 
externalized difficulties with the combined subtypes of ADHD com-
pared to other subtypes. Conclusion – ADHD is a complex condi-
tion, affecting a significant number of children and therefore it needs 
to be better identified. Children who seek medical or psychological 
help have at least one or more comorbid disorder and these problems 
also need to be appropriately identified and treated.

Key words: ADHD ■ Internalizing and externalizing psychological 
difficulties ■ Comorbidity ■ Gender.
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from 2 to 9 times more affected than girls 
(1). The differences in frequency vary due to 
factors such as the way ADHD is defined, 
the weaknesses of the precisely determining 
factors of ADHD and subjective differences 
in assessments between parents, teachers and 
professionals (8). Some research has dealt 
with examining the connection between gen-
der and DSM-IV subtypes of ADHD. It was 
established that attention problems are more 
common in girls (9-10), whilst in some other 
research this was not confirmed (11-12). 
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ADHD is linked to a wide spectrum of 
negative consequences for the person diag-
nosed with it, and with a high level of co-
morbidities (13-15). Comorbidities, which 
include oppositional defiant disorder (35%), 
conduct disorders (30-50%), anxiety disor-
ders (25%) and mood disorders (15-75%) 
have been found in children with diagnosed 
ADHD (2). A high level of comorbidities 
has also been established through epidemio-
logical research (16-20). In population re-
search undertaken on girl twins, to establish 
comorbidities of ADHD, a connection was 
established between attention problems and 
oppositional defiant disorder; a combined 
subtype of ADHD with oppositional defiant 
disorder, separation anxiety and depressive 
syndrome (21). In another population study, 
which included boy and girl twins aged from 
7 to 19 years, five significant clusters were 
established: no comorbidity; depression, 
oppositional defiant disorder and conduct 
disorder; oppositional defiant disorder; op-
positional defiant disorder, conduct disorder 
and depression (22). In children with high 
levels of ADHD symptoms, high levels of 
comorbidities were established with opposi-
tional defiant disorder and conduct disorder, 
and lower levels of comorbidities with mood 
disorders and anxiety (23).

In some research conducted so far (24) 
comorbidity of ADHD and internalized 
emotion disorder was established, whilst the 
results of other research indicate that comor-
bidity of ADHD and internalized emotion 
disorder do not necessarily indicate a severe 
form of ADHD (25). Some authors undertook 
research into whether the frequency of anxiety 
disorder was characteristic for certain subtypes 
of ADHD. An increased level of anxiety was 
established in children who did not have any 
expressed symptoms of hyperactivity, in rela-
tion to those who have expressed symptoms of 
hyperactivity (26). Lower levels of impulsivity 
were found in children who had ADHD with 

symptoms of anxiety, in relation to children 
without anxiety symptoms (27). 

Regarding the frequency of comorbidities 
of ADHD in relation to gender, in a meta-
analysis undertaken by Gaub and Carlson 
(28) it was established that, in comparison 
with boys, girls with ADHD had greater in-
tellectual deficits, a lower level of hyperactiv-
ity, a lower level of conduct disorder, and a 
higher level of mood disorder and anxiety 
disorder. Moreover, girls with ADHD in 
comparison with girls without ADHD had 
lower success in school, and more difficulties 
in social, school and family functioning (29). 
The same form of comorbidity and dysfunc-
tion was also found in boys with ADHD. 
The frequency of conduct disorders and op-
positional defiant disorder established in 
boys without ADHD was half that found in 
boys with ADHD (30). 

The assessment of the psychological con-
dition of a child by its parents is very interest-
ing for both researchers and clinicians. With 
the help of the Child Behaviour Check List 
(CBCL) it is possible, with a very high degree 
of reliability, to identify children with a great-
er degree of risk of the development of some 
form of psychological disorder (31). Kroes 
et al. (32) attempted to establish the degree 
of connection between data obtained using 
the CBCL and the subsequent occurrence 
of a psychiatric diagnosis in children, based 
on the criteria defined in the DSM-IV. They 
concluded that the CBCL is a good quality 
instrument, which may be used to predict 
the occurrence of various types of problems 
in the behaviour of children and adolescents. 
Longitudinal studies relating to the stability 
of the assessment of parents demonstrate the 
high level of reliability of their assessments 
over a long period of time, for various types 
of psychological problems (33-34). It was 
also confirmed that gender or age does not af-
fect the stability of the assessment. The assess-
ment of parents has better predictive capacity 
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and stability than assessments by pre-school 
or school teachers, and therefore it is justified 
to use this instrument to assess comorbid dis-
orders in children with ADHD. In our coun-
try there is no organized, systematic moni-
toring of school children, which would reveal 
symptoms or psychological problems in the 
general population, and the same applies to 
the frequency of ADHD and internalizing or 
externalized psychological difficulties. 

The aim of this research was to estab-
lish the frequency of ADHD in elementary 
school children, and examine the type and 
frequency of comorbid psychological dis-
orders in children in whom symptoms of 
ADHD were diagnosed. 

Method

Subjects

Children aged from 6 to 13 years, who at-
tended the first and second public elemen-
tary schools in Široki Brijeg, were rated by 
their parents. A total of 850 questionnaires 
were distributed to parents during parents’ 
meetings. Of the total of 850 questionnaires 
distributed, 560 completed questionnaires 
were returned, 159 were incomplete, and 
131 were not returned. The data analysis 
comprised data for 209 girls and 195 boys, 
for whom the questionnaires had been com-
pleted adequately. 

Materials

The social demographic characteristics taken 
into consideration in the research were: gen-
der, age, and the class the child attended. For 
an assessment of the symptoms of problems 
with attention, hyperactivity and impulsivity, 
the Attention-Deficit/Hyperactivity Disor-
der Test (ADHDT) was used (35). ADHDT 
is a standardized test intended for assessment 
of the behaviour of persons with ADHD or 
persons with behavioural problems, and for 

diagnosing pupils with ADHD. The test 
is based on the Diagnostic and Statistical 
Manual of Mental Disorders (1) definition of 
ADHD, and consists of 36 items distributed 
into three subtests: the hyperactivity subtest 
(13 items), the impulsivity subtest (10 items) 
and the inattention subtest (13 items). The 
task of the participants is to determine for 
each of these behaviours the degree to which 
it is problematic in assessment of the individ-
ual (0 – no problem, 1 – mild problem, and 
2 – serious problem). The ADHDT is easy to 
complete so it can be used by various estima-
tors and examiners, such as teachers, parents 
or psychologists. In our research the assess-
ment of the child’s behaviour was undertaken 
by the parents. When categorizing partici-
pants with symptoms of ADHD, on the basis 
of the instructions in the test, the results were 
converted into standardized measures, and 
then a value was taken when the result was 
above the 65th percentile. Participants were 
divided into five subgroups: groups without 
symptoms of ADHD, combined subtype of 
ADHD, impulsivity subtype of ADHD, hy-
peractivity subtype of ADHD and inatten-
tion subtype of ADHD.

In our research, the alpha coefficients for 
each scale showed satisfactory reliability in a 
range of 0.856 to 0.910. The alpha coefficient 
established for the entire scale was 0.950. 
The Child Behaviour Check List (CBCL/4-
18) (31) is used to assess the internalized and 
externalized psychological problems of chil-
dren. It is one of the most frequently used in-
struments in child and adolescent psychiatry. 
It is used to assess the child’s development 
profile, and it detects emotional problems 
and behavioural problems in children and 
adolescents. The questionnaire consists of 
two basic parts: the Competencies and Adap-
tive Scales and Empirically Based-Syndrome 
and Total Problem Scales. In the first part the 
behaviour and adaptation capacities of the 
child are assessed. On this basis four separate 
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scales are created – activity, social capacity, 
school capacity and overall capacity. The sec-
ond part has 118 items relating to the child’s 
behaviour. In this research we used the sec-
ond part of the scale for assessment. 

For each of the items in the questionnaire 
there is a scale with three degrees for reply 
(0- not true or almost never, 1 – sometimes 
or partially true, 2 – completely true or this 
often relates to him/her). 

The Total Problem scale can be divided 
into 9 syndrome subscales: anxious/depressed, 
withdrawn/depressed, somatic complaints, 
social problems, thought problems, attention 
problems, rule-breaking behaviour (delin-
quent behaviour), and aggressive behaviour. 
The scales of wider problems indicate inter-
nalizing and externalizing behaviour. The di-
mension of internalized problems comprises 
the scales of anxiety/depression, withdrawal/
depression, and somatic complains. 

The dimension of externalized problems 
comprises the scales of maladjusted behaviour 
in various situations, which creates problems 
for others in the child’s environment, or has 
a negative effect on the child’s environment. 
This includes the scales of aggressive behav-
iour, and the scale of rule-breaking behaviour 
(delinquent behaviour). The assessments in 
our research were obtained from the child’s 
parents. In categorizing the participants with 
psychological difficulties, the value was taken 
whose result was above the 65th percentile. 

In our research the alpha coefficients of 
reliability established for individual subscales 
were in a range from 0.61 to 0.87, and indi-
cate the satisfactory reliability of the type of 
internal consistency. The alpha coefficient for 
the entire scale was 0.94.

The research procedure

The research was conducted in accordance 
with the ethical standards of psychological re-
search. It was conducted during April 2013. 
At parents’ meetings, organized for that pur-

pose in the schools where the research was 
undertaken, the basic aims of the research 
were explained in detail to the parents, and 
they were acquainted with the structure 
of the questionnaire and how it should be 
completed. They were guaranteed data con-
fidentiality. The questionnaires were placed 
in a self-adhesive envelope and distributed to 
the parents so they could complete them at 
home in privacy. When they had completed 
them, they were instructed to place them in 
the envelope, seal it and give it to the teacher. 
The conduct of the research was approved 
by the Ministry of Education and Sport of 
the County of Western Herzegovina and the 
head teachers of the First and Second El-
ementary Schools in Široki Brijeg. 

Statistical analysis

The results for all subscales of the ADHDT 
and the CBCL/4-18 were formed as a simple 
linear combination. In order to verify the 
normality of distribution of the results on 
these subscales, the Kolmogorov-Smirnov 
test was used. The distribution of all results 
deviated significantly from normal, so non-
parametric statistical methods were used. 
These methods are aimed at testing hypoth-
eses about the form, dispersion or median 
of a population from which research data 
originate. Therefore, for presentation of the 
mean values and dispersion measures of the 
tested variables, the median and dispersion 
of the lower (25%) and upper (75%) quar-
tiles were used. Differences in the prevalence 
of ADHD with regard to gender were tested 
with Mann-Whitney non-parametric test 
for two independent samples. Kruskal Wal-
lis non-parameter variance analysis was used 
(ANOVA) for testing the differences in co-
morbid disorders according to the subtype 
of ADHD. The statistical analyses were con-
ducted using the computer program StatSoft, 
Inc. (2004), STATISTICA (data analysis soft-
ware system), version 7. www.statsoft.com. 
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Results

According to the criteria described above, in 
the total sample of subjects, ADHD symp-
toms were found in 27.2% children (Table 
1). The analysis of the results in terms of the 
gender of the subjects showed that ADHD 
was found in 15% of girls and 12.1% of boys. 
However, if the results are analysed in terms 
of ADHD subtype, from the results given in 
Table 1 it is clear that the combined subtype 
of ADHD was found in 8.7% of girls and 
3.5% of boys. 

Statistically significant gender differences 
in the subscales of ADHD were obtained only 
for the subscale of hyperactivity (Z=-2.075, 
p=0.038). Boys had more pronounced symp-
toms of hyperactivity compared to girls. 
There was no statistically significant gender 
difference for the subscale of impulsivity  
(Z=1.422, p=0.155) and inattention (Z=-0.234, 
p=0.815).

The differences in the frequency of dif-
ferent subtypes of ADHD in terms of the 
gender of the participants were tested using 
the c² test. The differences obtained showed 
statistical significance (c2 test=11.758; df=3; 
p=0.019). The combined subtype of ADHD 
was more frequent in girls than in boys. On 
the other hand, the hyperactivity subtype was 
more frequent in boys. 

By analysis of the results on the assess-
ment scale, according to the criteria described 

above, for the whole sample, some form of 
psychological difficulty was found in 276 
subjects (68%), whilst in 128 subjects (32%) 
no psychological difficulties were found. 

Further, by analysis of the results, the ex-
pression of the psychological difficulties was 
established in terms of the specific ADHD 
subtype. The frequency of psychological 
difficulties with the combined subtype of 
ADHD is shown in Table 2. The highest per-
centage of girls with the combined subtype 
of ADHD had difficulties related to aggres-
sive behaviour, anxiety/depression, atten-
tion problems, social problems and thought 
problems. In boys, the largest percentage 
had problems with aggressive behaviour, at-
tention problems, rule-breaking behaviour, 
social problems, withdrawal/depression and 
anxiety/depression. 

In Table 2 the results are shown of the 
analysis of the comorbid disorders in chil-
dren in whom the hyperactivity subtype was 
found. From these results it is clear that the 
girls found to have this subtype have a higher 
frequency of comorbid disorders, such as ag-
gressive behaviour, attention problems and 
anxiety/depression, in comparison with girls 
with no symptoms. The comorbid disorders 
which are more frequent in boys in whom 
the hyperactivity subtype was established in 
comparison with boys without symptoms 
are: aggressive behaviour, anxiety/depression, 
attention problems and thought problems. 

Table1 Prevalence of Attention-deficit/hyperactivity disorder

Attention-deficit/hyperactivity disorder
Girls Boys Total

n (%) n (%) n (%)

Without symptoms 148 (36.7) 146 (36.1) 294 (72.8)

Hyperactivity 6 (1.4) 13 (3.2) 19 (4.7)

Impulsivity 14 (3.5) 13 (3.2) 27 (6.7)

Inattention 6 (1.4) 9 (2.2) 15 (3.7)

Hyperactivity, impulsivity, and inattention 35 (8.7) 14 (3.5) 49 (12.1)

Total 209 (51.7) 195 (48.2) 404 (100)

c2 test=11.758; df=3; p=0.019.
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Table 2 Prevalence of associated disorders in combined, hyperactive, impulsivity and inattention subtype 
of ADHD

Child Behaviour 
Check List

ADHD subtypes

Combined Hyperactivity Impulsivity Inattention 

Girls Boys Girls Boys Girls Boys Girls Boys

n M IQR n M IQR n M IQR n M IQR n M IQR n M IQR n M IQR n M IQR

Anxious/
Depressed

No 10 1 2 7 1 1 3 0 2 8 0 1 5 1 2 8 2 1 3 0 1 7 2 2

Yes 25 8 5 7 5 7 3 6 4 5 5 5 9 4 1 5 3 1 3 2 2 2 5 5

Withdrawn/
Depressed

No 16 1 1 6 0 1 4 0 1 10 0 1 9 0 1 12 1 1 2 0 0 3 1 1

Yes 19 2 2 8 5 4 2 3 2 3 4 3 5 2 0 1 2 2 4 4 2 6 3 2

Somatic 
complaints

No 11 0 0 5 0 0 3 0 0 8 0 0 4 0 0 5 0 0 3 0 0 2 0 0

Yes 24 1 2 9 1 1 3 1 4 5 3 1 10 2 2 8 1 1 3 2 3 7 1 3

Social problems
No 9 0 1 4 1 1 3 0 1 11 0 1 9 0 0 5 0 0 4 0 0 4 1 1

Yes 26 4 3 10 3 6 3 3 2 2 2 1 5 2 0 8 2 1 2 4 5 5 2 2

Thought 
problems

No 14 0 1 7 0 1 4 0 1 10 0 1 11 0 1 8 0 1 3 0 0 4 0 1

Yes 21 3 4 7 2 2 2 2 1 3 3 2 3 4 3 5 2 2 3 1 1 5 2 1

Attention 
problems

No 7 1 2 1 0 0 3 3 3 9 1 2 11 2 1 10 2 2 5 0 2 2 2 2

Yes 28 6 3 13 6 2 3 5 1 4 5 1 3 6 2 3 5 4 1 10 0 7 8 5

Rule-breaking 
behaviour

No 11 0 0 4 0 0 4 0 0 7 0 0 10 0 0 4 0 0 5 0 0 3 0 0

Yes 24 1 1 10 3 3 2 2 1 6 1 1 4 1 1 9 1 2 1 0 0 6 2 2

Aggressive 
behaviour

No 12 2 3 2 2 4 4 3 2 7 2 3 5 2 2 4 4 1 4 2 2 6 3 2

Yes 23 10 4 12 9 7 2 12 1 6 10 3 9 9 6 9 7 3 2 6 1 3 2 3

ADHD=Attention deficit/hyperactivity disorder; M=Median; IQR=Interquartile range.

The frequency of the comorbid disorders 
in girls and boys with and without symp-
toms of impulsivity are shown in Table 2. 
Girls with the subtype impulsivity more fre-
quently have clinically significant symptoms 
of aggressive behaviour, attention problems, 
thought problems, and anxiety/depression in 
comparison with girls without symptoms of 
impulsivity. In contrast to the girls, boys with 
symptoms of impulsivity more often have 
clinically significant aggressive behaviour, at-
tention problems and anxiety/depression. 

Attention problems, aggressive behaviour, 
social problems and withdrawal/depression 
are the most frequent associated psychologi-
cal problems in children with the identified 
inattentive subtype. In boys the most fre-
quent comorbid disorders, in relation to boys 
without attention problems, are anxiety/de-

pression, withdrawal/depression and atten-
tion problems (Table 2). 

Statistically significant differences were 
found in the comorbid disorders for all forms 
of ADHD subtype (Table 3). Children with 
the combined subtype have statistically signif-
icantly more problems with anxiety/depres-
sion, withdrawal/depression, somatic com-
plaints, social problems, thought problems, 
attention problems, rule breaking behaviour 
and aggressive behaviour than children with-
out symptoms of ADHD. Also, children 
with the combined subtype have statistically 
significantly more social problems and atten-
tion problems that children in whom the hy-
peractivity subtype was found, and children 
with the impulsivity subtype (Table 3). Anxi-
ety/depression, aggressive behaviour, social 
problems, somatic complaints and thought 
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problems were found statistically significant-
ly more often in children with the impulsiv-
ity subtype than in children without ADHD 
symptoms. Children in whom the inattentive 
subtype was found have statistically signifi-
cantly more symptoms of withdrawal/depres-
sion, somatic complaints and thought prob-
lems than children without symptoms. 

The analysis of the results obtained for 
girls with the combined subtype of ADHD 
showed statistically significantly more symp-
toms of anxiety/depression, symptoms of 
withdrawal/depression, somatic complaints, 
social problems, thought problems, atten-
tion problems, rule-breaking behaviours and 

aggressive behaviour than in girls without 
symptoms of ADHD. Moreover, girls with 
the combined subtype also have a statistically 
significantly higher level of problems with at-
tention than girls with the inattentive sub-
type (Table 4). A clinically significant, higher 
level of symptoms of anxiety/depression, so-
matic complaints and aggressive behaviour 
was found in girls with the impulsivity sub-
type in comparison with girls without symp-
toms of ADHD. 

The analysis of the results obtained for 
boys shows that statistically significant differ-
ences were found for anxiety/depression, with-
drawal/depression, social problems, thought 

Table 3 Prevalence of associated disorders according to the subtype of ADHD for whole sample

Child Behaviour 
Check List

ADHD subtypes

K-W c2 Post Hoc
(Tukey test)NS H I IA CT

M IQR M IQR M IQR M IQR M IQR

Anxious/Depressed 1 2 2 5 3 2 1 2 4 7 76.272*
I>NS p<0.001

CT>NS p<0.001

Withdrawn/Depressed 0 1 1 2 1 1 3 4 2 3 74.192*
IA>NS p<0.001

CT>NS p<0.001

Somatic complaints 0 0 0 2 1 2 1 2 1 2 43.842*

I>NS p=0.004

IA>NS p=0.031

CT>NS p<0.001

Social problems 0 1 1 1 1 2 1 2 3 4 84.007*

I>NS p=0.032

CT>NS p<0.001

CT>H p=0.012

CT>I p=0.032

Thought problems 0 1 1 2 1 2 1 2 1 3 46.685* CT>NS p<0.001

Attention problems 2 3 3 4 3 1 5 7 5 3 83.652*

I>NS p=0.032

IA>NS p=0.012

CT>NS p<0.001

CT>H p=0.006

CT>I p=0.036

Rule-breaking 
behaviour 0 0 0 1 0 1 0 2 1 2 50.369* CT>NS p<0.001

Aggressive behaviour 3 2 5 9 6 5 5 5 7 7 66.645*
I>NS p<0.001

CT>NS p<0.001

ADHD=Attention deficit/hyperactivity disorder; NS=no symptoms; H=hyperactivity; I=impulsivity;  IA=inattention; CT=combined 
subtype; M=Median; IQR=Interquartile range;  *p<0.001.
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Table 4 Prevalence of associated disorders according to the subtype of ADHD for girls and boys

Child Behaviour 
Check List Sex

ADHD subtypes

K-W c2 Post Hoc
(Tukey test)NS H I IA CT

M IQR M IQR M IQR M IQR M IQR

Anxious/
Depressed

Girls 1 1 3 6 4 3 1 2 5 7 52.780*
I>NS p=0.003

CT>NS p<0.001

Boys 1 2 2 4 2 1 2 1 2 4 22.694* CT>NS p=0.004

Withdrawn/
Depressed

Girls 0 1 1 2 1 2 3 5 2 2 44.137* CT>NS p<0.001

Boys 0 1 1 1 1 1 3 2 2 6 30.407*
IA>NS p=0.003

CT>NS p=0.007

Somatic 
complaints

Girls 0 0 0 1 1 1 0 2 1 2 30.881*
I>NS p=0.009

CT>NS p<0.001

Boys 0 1 0 2 1 1 1 1 0 2 15.072** ns

Social problems

Girls 0 1 1 3 1 2 0 2 3 4 49.256* CT>NS p<0.001

Boys 0 1 1 1 2 2 2 1 2 3 36.508*
IA>NS p=0.044

CT>NS p<0.001

Thought 
problems

Girls 0 1 1 2 1 1 0 1 2 3 32.336* CT>NS p<0.001

Boys 0 1 1 1 1 2 2 1 1 2 17.668*** ns

Attention 
problems

Girls 2 2 3 2 3 1 1 3 5 3 57.231*
CT>NS p<0.001

CT>IA p=0.003

Boys 2 3 2 3 3 1 6 3 6 2 37.549*

IA>NS p=0.001

CT>NS p<0.001

CT>H p=0.014

Rule-breaking 
behaviour

Girls 0 0 0 2 0 1 0 0 1 2 40.737* CT>NS p<0.001

Boys 0 1 0 1 1 2 1 2 1 4 24.249* CT>NS p=0.016

Aggressive 
behaviour

Girls 3 2 4 9 6 5 3 4 7 7 38.359*
I>NS p=0.002

CT>NS p<0.001

Boys 3 3 5 8 7 4 5 4 7 6 29.708*
I>NS p=0.009

CT>NS p<0.001

ADHD=Attention deficit/hyperactivity disorder; NS=no symptoms; H=hyperactivity; I=impulsivity; IA=inattention; CT=combined 
subtype; M=Median; IQR=Interquartile range; *p=0.001; **p=0.490; ***p=0.511.

problems, attention problems, rule-breaking 
behaviours and aggressive behaviour in terms 
of the subtype of ADHD. Boys with a com-
bined subtype have a statistically significantly 
higher level of problems with anxiety/depres-
sion, withdrawal/depression, social prob-
lems, attention problems, rule-breaking be-
haviour and aggressive behaviour than chil-
dren without symptoms of ADHD (Table 
4). Boys with a combined subtype also have 

statistically significantly more problems with 
attention than boys with the hyperactivity 
subtype. Boys with the inattentive subtype 
have a significantly higher level of withdraw-
al/depression, somatic complaints and atten-
tion problems. The level of aggressive behav-
iour is statistically significantly higher in boys 
who have been found to have the impulsivity 
subtype, in comparison with boys without 
symptoms of ADHD. 
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Discussion

Over the past few decades, researchers around 
the world have been trying to establish the 
frequency of ADHD. Several of the studies 
reviewed in this field have established a high-
ly variable frequency of this disorder, which 
range from 1% right up to 20% in school 
children (3, 36). According to some other re-
search (4-7, 37-38), the frequency of ADHD 
ranges from 3-12% in school age children, 
whilst at the same time other authors men-
tion that only 3-4% of children demonstrate 
the full picture of the disorder (39-40). In 
our research it was established that 12% of 
the tested children met the criteria for the 
combined subtype of ADHD. The results ob-
tained are in line with the results of research 
by Brown et al. (2), who state that in the gen-
eral population of children aged from 6 to 12 
years, the frequency of this disorder is from 
4% to 12%. However, comparing our results 
with the results of some other researchers 
(39-40), we noticed that there are significant 
differences in the frequencies established. Ac-
cording to Planczyk et al. (5), the differences 
in the established frequency of ADHD in the 
research undertaken are the result of meth-
odological differences, such as the diagnostic 
criteria for ADHD, and the differences in as-
sessment amongst the parents, teachers and 
professionals. Polanczyik et al. (5) believe 
that these methodological differences in the 
research explain more of the variations in fre-
quency than the geographical location where 
the research was conducted. Moreover, Huss 
et al. (41) state that research conducted on 
a large number of subjects (n>1000) and re-
search conducted on a representative sample 
of subjects have a slightly lower level of fre-
quency, which ranges from 5% to 6.8% in 
comparison with non-representative research 
(like ours, which was conducted on a conve-
nience sample of 404 subjects), which shows 
greater heterogeneity and tends to report 
higher levels of frequency. 

According to Farranone et al. (3) there 
is general agreement that the frequency of 
ADHD is statistically significantly higher in 
boys than in girls, especially in cases of re-
search on children. However, our research es-
tablished that 8.7% of girls and 3.5% of boys 
met the criteria for a combined subtype of 
ADHD. These results are in contrast to most 
research conducted so far (1, 42). An expla-
nation for these results may be found in the 
report by Cantwell (40). According to him, 
the reason for the differences in frequencies 
regarding gender partially lies in the fact that 
girls primarily have attention disorder and 
cognitive problems, and more rarely symp-
tomatology of aggressive and impulsive be-
haviour, which usually prompts the parents 
of boys to take them for testing earlier, and 
in this way boys take part in clinical test-
ing more often. Moreover, there is general 
agreement that girls with ADHD have less 
hyperactivity than boys (43). However, it is 
still necessary to investigate whether hyper-
activity is manifest in the same way in boys 
and girls. For example, clinical observations 
suggest that hyperactivity in girls may be 
manifest through hyper-verbalization and 
emotional excitability, which is much harder 
to measure and quantify than motoric hyper-
activity, and is not a characteristic that is as-
sessed in research, which may therefore affect 
the results of the research conducted. Ram-
tekkerisur (44) also believes that ADHD in 
girls is often left undiagnosed. Farraone et al. 
(3) point to the fact that most of the research 
they included in their review of research was 
undertaken only on boys, or that boys com-
prised the majority in the test sample, which 
may naturally have a strong influence on the 
results of frequency of ADHD in terms of 
gender, since according to these data, girls are 
clearly included more rarely and to a lesser 
extent in research into this problem, if they 
are included in research at all. 

The results of the research undertaken 
confirm the results of much clinical and epi-
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demiological research conducted so far, in 
which a high level of comorbidity has been 
documented between ADHD and various 
forms of comorbid disorders (14-15, 18, 20, 
45-48). According to the results of our re-
search, in 2/3 of the children in our sample 
it was established that, alongside clinically 
significantly expressed symptoms of atten-
tion problems and hyperactivity/impulsivity, 
there was also some form of comorbid disor-
der. The high level of comorbid disorders is 
in line with the results of research by Jensen 
et al. (48) who also found that 2/3 children 
with ADHD in their research had one of the 
comorbid disorders. Similar results were also 
found in the research by Takeda et al. (49). In 
contrast to the results of our research, and the 
research mentioned above, in some other re-
search lower levels of comorbid disorders were 
found (2, 17, 19-20, 50). The differences in 
the frequency of comorbid disorders may be 
explained by the methodological differences 
in the research undertaken, or the sample on 
which the research was undertaken. 

Examination of the results of research 
(21-24) dealing with analysing the forms of 
comorbid disorders regarding the subtype 
of ADHD shows that there are variations 
in comorbidities in terms of the subtype of 
ADHD. 

According to the results of our research, 
children with the combined subtype of 
ADHD had statistically significantly more 
internalizing and externalizing psychological 
problems than children without symptoms 
of ADHD. Also, children with the combined 
subtype of ADHD also had statistically sig-
nificantly more social problems and atten-
tion problems than children with symptoms 
of hyperactivity and children with problems 
with impulsivity, which is in line with the re-
sults of some other research undertaken so far 
(11-12, 42, 51-52). 

A reason for the high level of frequency 
of attention problems, as an associated dis-

order of ADHD, may be found in the writ-
ings of a large number of authors (53-57), 
who believe that behaviour disorders, as an 
associated condition linked with ADHD 
have a hereditary component, that is, they 
share the same genetic basis for the develop-
ment of these disorders. Bi-variant genetic 
analyses show that the genetic contribu-
tion to behaviour problems is explained by 
the same genes that cause behaviour related 
to ADHD. The comorbidity between these 
two categories is mostly explained by these 
shared genetic factors, as well as by similar 
environmental factors, which contribute to 
the phenotype overlap (58). The stance on 
the environmental component shared by 
ADHD and behaviour disorders is based on 
epidemiological and clinical research, which 
consistently indicates that various forms of 
behaviour problems are strongly connected 
with an unfavourable social and family envi-
ronment (59). When talking about external-
ized psychological problems and ADHD, it 
is certainly important to consider the results 
of the research by Kadesjö et al. (60), which 
was undertaken on children with sub-clinical 
levels of ADHD. In their research, behav-
iour problems as an associated disorder with 
ADHD fell to a level which does not differ 
statistically significantly from the children in 
the general population. The results obtained 
indicate the possibility that behaviour disor-
ders may be an indicator or marker of the se-
verity of symptoms of ADHD (51, 60). 

Apart from various forms of behaviour dis-
orders and social problems, according to the 
results of our research, children with the com-
bined subtype of ADHD have a statistically 
significantly high frequency of internalized psy-
chological problems and somatic complaints 
than children without symptoms of ADHD. 
These results are in line with the results of other 
research conducted so far (42, 49). 

Researchers who examined the frequency 
of internalized psychological problems, as 
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comorbid disorders, examined the differ-
ences between ADHD subtypes, but mainly 
without including the hyperactivity subtype. 
However, by a review of the available results 
of research we found several studies which 
included the hyperactivity subtype in re-
search, and according to the results of that 
research a higher level of anxiety was found 
in children with symptoms of hyperactivity, 
in comparison with children without symp-
toms of hyperactivity (26). Power et al. (61), 
using dimensional analysis, also established 
that internalized difficulties are more con-
nected with hyperactivity than with atten-
tion problems. However, the results of this 
research were not confirmed by our research. 
A possible explanation of the differences in 
the results of our research and the research 
by other authors, relating to the hyperactivity 
subtype, may be found in the characteristics 
of the test sample (the age of the subjects) 
and the research instruments (self-assessment 
compared with assessment by parents and 
teachers). Internalized psychological prob-
lems as comorbid disorders, according to our 
results, were also found in children identified 
with the impulsivity subtype and the inatten-
tive subtype, which is in line with the results 
of research conducted so far (28, 52). 

Angold (62) believes that internalizing 
psychological problems usually occurs in 
young people with ADHD as an associated 
disorder several years after the beginning of 
ADHD disorder. Depression may be a reac-
tion to unpredictable environmental stressors, 
such as rejection by peers, mocking by peers, 
or the opinion that school is a negative or un-
pleasant place. It is presumed that the anxi-
ety linked with ADHD is the product of the 
inability to function in everyday life, due to 
the social and cognitive limitations related to 
ADHD, rather than being a matter of a typi-
cal behaviour characteristic of phobias or fears. 

By analysis of the results aimed at estab-
lishing the type of comorbid disorders, in 

terms of gender and subtype of ADHD, it 
was established that girls with the combined 
type of ADHD had a wider range of comor-
bid disorders than boys with this subtype of 
ADHD. The results obtained differ from the 
results of the research by Newcorn et al. (27), 
who established that girls with ADHD have 
a smaller range of comorbid disorders than 
boys. However, in contrast to our research, in 
their research the subjects were children aged 
from 7 to 9 years, whilst in our research chil-
dren aged from 6 to 13 years took part. If we 
consider the results of the research by Angold 
(62), who states that internalized psychologi-
cal difficulties in young people with ADHD 
usually occur as an associated disorder several 
years after the onset of ADHD disorder, this 
may be the reason why the number of comor-
bid disorders in our research in girls is higher 
than in their research, particularly if we know 
that internalized psychological disorders are 
more frequent in girls than in boys anyway. 

Limitations and recommendations for 
future research

In the end, it is necessary to refer to the 
methodological limitations of our study. 
This study was conducted on a convenience 
sample of a population in the territory of one 
municipality. For that reason, eventual gener-
alization of the results on the rest territory is 
not possible. Also, the obtained results could 
be affected by the fact that the authors of the 
study did not have details of the parents for 
33% of the children.

Further, the results of our research are 
based on the results of assessment by parents, 
which may affect the results established re-
garding establishing the subtypes of ADHD, 
but also in establishing the comorbid dis-
orders (63, 64). Although using a scale for 
assessment in research has many advantages 
(psychometric characteristics), in future re-
search it would be good to use other research 
approaches, such as observation, and inter-
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views with parents, teachers and children. 
Gathering data from different sources would 
enable researchers and clinicians to create a 
more complete picture of the child’s develop-
ment. In this way more reliable identification 
would be obtained of ADHD subtypes and 
also comorbid disorders. 

Also, it would be good to conduct longi-
tudinal research, to make it possible to moni-
tor the intensity of ADHD symptoms, but 
also the period in which different forms of 
comorbid disorders appear. Finally, the ques-
tion arises how far the results of our research 
may be compared and/or applied to children 
who have been diagnosed ADHD by profes-
sionals, since in some of the research con-
ducted so far, different frequencies have been 
found of comorbid disorders in boys and 
girls, in relation to whether the research was 
conducted on a clinical sample or the general 
population (28). 

Conclusion

In the end we can conclude that the fre-
quency of ADHD symptoms in our sample 
is in line with most research conducted so far. 
Also, the results of the research conducted 
confirm the results of many pieces of clinical 
and epidemiological research conducted to 
date, in which a high level of comorbid disor-
ders was documented in children established 
to have symptoms of ADHD. The results 
obtained indicate the importance of differen-
tiating ADHD without comorbid disorders 
and ADHD with comorbid disorders. 
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