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INTRODUCTION

Attention Deficit Hyperactivity Disorder (ADHD) is a
common, impairing and persistent disorder characterized
by inattention, impulsivity, and overactivity (1). Children
diagnosed with ADHD continue to show ADHD
symptoms at different levels throughout adolescence and
adulthood in 40–80% of cases, leading to numerous

problems including poor academic performance, learning
disorders, low occupational status, poor social adjustment,
increased risk of substance abuse, increased risk for
accidents, conduct disorder, and anxiety and mood
disorders (2-5). In spite of high morbidity, a large majority
of children with ADHD, predominantly in the inattentive
subtype, remain undiagnosed or do not receive
appropriate specialist services (6-8). Epidemiological
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ÖZET:
Trabzon ili ilkö¤retim ça¤› çocuklar›nda dikkat
eksikli¤i hiperaktivite bozuklu¤u ve efllik eden
y›k›c› davran›fl bozukluklar› yayg›nl›¤› 

Amaç: Bu çal›flman›n amac› Trabzon ilinde ilkö¤retim ça¤›
çocuklar›nda Dikkat Eksikli¤i Hiperaktivite Bozuklu¤u’nun
(DEHB) ve ona efllik eden Y›k›c› Davran›fl Bozukluklar›’n›n
(YDB) yayg›nl›¤›n› incelemektir. 
Yöntem: Çal›flmada 6-12 yafl aral›¤›ndaki ilkokul ö¤rencile-
rinde (n=1126) DSM-IV tan› ölçütlerine göre DEHB ve YDB
tan›lar›n›n konulmas› amac› ile Turgay’›n Çocuk ve Ergen-
lerde Davran›m Bozukluklar› için DSM-IV’e Dayal› Tarama
Ölçe¤i kullan›lm›flt›r. 
Bulgular: DEHB yayg›nl›¤› %8.6 (n=97) ve alt tip da¤›l›mla-
r› dikkat eksikli¤i %1.6 (n=18), hiperaktif/ dürtüsel tip %6
(n=69) ve kombine %0.9 (n=10) olarak s›ralanm›flt›r. Erkek
k›z oran› DEHB’nin tüm alt tipleri için 3.5/1 olarak bulun-
mufltur. Örneklemde di¤er YDB yayg›nl›¤› %18.6
(n=209)’d›r. Karfl›t Gelme-Karfl› Olma Bozuklu¤u’nun
(KG-KOB) yayg›nl›¤› %14.1 (n=159) ve Davran›m Bozuklu-
¤u’nunki (DB) %4.4 (n=50) olarak belirlenmifltir. DEHB olan
olgularda KG-KOB’nin s›kl›¤› %57.5 (n=56)ve DB’nin s›kl›¤›
%20.6 (n=20)’d›r. 
Sonuç: Bu çal›flman›n sonuçlar› DEHB yayg›nl›¤›n›n, erkek
bask›nl›¤›n›n ve efllik eden YDB s›kl›¤›n›n kültürler aras›nda
anlaml› bir farkl›l›k göstermedi¤i görüflünü desteklemekte-
dir. Öte yandan hiperaktif/ dürtüsel alt tipin da¤›l›m› litera-
türde sunulan oranlardan farkl›l›k göstermektedir. Bu fark›n
Türk toplumunda çocu¤a yönelik yafla ba¤l› tutumlar, yak-
lafl›m örüntüleri ve beklentilerle iliflkili kültürel farklarla fle-
killlenebilece¤i de¤erlendirilmifltir. Bu noktan›n kültürel
farklara odaklanan ileri çal›flmalarla aç›klanmas› önerilmek-
tedir.

Anahtar sözcükler: Dikkat Eksikli¤i Hiperaktivite
Bozuklu¤u, epidemiyoloji, alttipler, ektan›, y›k›c› davran›m
bozukluklar›.
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ABSTRACT:
Prevalence of attention deficit hyperactivity
disorder and comorbid disruptive behavior
disorders among school age children in
Trabzon 

Objective: The aim of this study is to determine the
prevalence of Attention Deficit Hyperactivity Disorder
(ADHD) and co-morbid Disruptive Behavior Disorders
(DBDs) in a sample of primary school children in Trabzon,
Turkey. 
Method: Primary school children aged 6–12 years
(n=1126) were assessed for the DSM-IV criteria of ADHD
and co-morbid DBDs using Turgay‘s DSM-IV based ADHD
and disruptive behavior disorders screening scale. 
Results: The prevalence of ADHD was 8.6% (n=97) and the
subtypes were predominantly inattentive 1.6% (n=18),
predominantly hyperactive/impulsive 6.1% (n=69) and
combined 0.9% (n=10) respectively. The male to female
ratio was 3.5/1 for ADHD (all subtypes). The prevalence of
other DBDs in the study sample was 18.6% (n=209). The
cases were distributed as Oppositional Defiant Disorder
(ODD) 14.1% (n=159) and Conduct Disorder (CD) 4.4%
(n=50) respectively. The frequency of ODD among ADHD
cases was 57.5% (n=56) and that of CD was 20.6% (n=20). 
Conclusions: It was supported that ADHD did not show
significant differences among cultures regarding its
prevalence, male predominance and high DBD
co-morbidity. On the other hand, the ADHD subtype
distribution differed from the literature in favor of the
predominantly hyperactive/impulsive subtype. This may
be related to cultural differences in attitudes toward child
and expectations and patterns related to age and situation
appropriate behaviors and should be further investigated
in Turkey.

Key words: Attention Deficit Hyperactivity Disorder,
epidemiology, subtypes, comorbidity, disruptive behavior
disorders.
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studies are important in determining the exact nature of
the disorder and the service utilization to treat cases with
ADHD and comorbid conditions.  Despite the large
volume of studies dedicated to ADHD, the prevalence of
ADHD and its subtypes differs among cultures (9-11). In
school aged children its prevalence has been reported in
the range of 0.2 to 27% (12-16). The subtypes of ADHD
also differ among studies from different geographical
locations (17). 

Although ADHD has been accepted as a cross cultural
diagnosis (18), the validity of an ADHD diagnosis and
cultural differences related to the symptomatology has
been questioned due to these huge differences among
different cultures (19). The variability in the prevalence of
ADHD in the literature has been found to reflect a
completely diverse methodology among studies.
Methodological characteristics significantly associated
with this variance can be listed as the inclusion of
impairment for the diagnosis, diagnostic criteria, the
source of information, age ranged assessed, and also the
geographical location of the studies (18,20). Among them,
cultural factors have been thought to be modulators of the
clinical manifestation of disruptive behavior disorders
(21,22). Thus, cross-cultural studies of ADHD and co-
morbid disruptive behavior disorders (DBDs) which
apply a similar research methodology in the different
cultures have become more important, in order to make
study findings comparable (23). There is still a need to
define a common diagnostic method in epidemiological
studies of ADHD (24,25,16,26). In this study we have
used both the teachers and parents as sources of
information and we adhered to the DSM-IV criteria (1)
excluding impairment to determine probable ADHD
cases. 

In Turkey, there is only one study which reported the
prevalence for ADHD and Oppositional Defiant Disorder
(ODD) (11). A recent study observed that there is a
variation by geographic region in the rates of attention
problems, as measured by youth self reports, teacher
report forms, and child behavior checklists in Turkey (27).
The multi-ethnic and multi-cultural characteristics of
Turkey make it a necessity to determine the prevalence of
ADHD, subtypes and co-morbid DBDs in the different
parts of Turkey. It is accepted that the planning and
utilization of diagnostic and treatment services for
children with ADHD and co-morbid DBDs can be

achieved with a clearer understanding of its prevalence,
comorbidities and cultural aspects. In this study we aimed
to determine the prevalence of probable ADHD and co-
morbid disruptive disorders in school age children in
Trabzon and to examine the subtype distribution of
ADHD. 

METHODS

Subjects 

Subjects were chosen using a multistage clustered and
stratified sampling from six of all schools (total 77
schools) in Trabzon, a province on the east part of the
Black Sea coast of Turkey. Schools were divided into
three different groups, according to socioeconomic status
(SES), as low, moderate, and high SES. The sample size
was calculated based on a 30% prevalence (P) of ADHD,
with a 3% uncertainty level (d), using the formula
n = Z2

1-α/2 P(1-P)/d2 (Z = 1.960, with 95% CI). The
sample size calculation was made using the formula for
the sample size estimation of a single proportion (28). The
pooled prevalence (5.29%) of ADHD was used as the P
value (20). We estimated that this would necessitate a
sample of at least 896 students. However, this was
increased by a further 30% because of possible reductions
in the number of subjects available, due to absence from
school or home, or a failure to give informed consent for
participation in the study.  Of these, 1126 parents and
teachers of students participated in the study. Approvals
were granted by the Trabzon Directorate of National
Education and the head of the individual schools.
Informed consent was taken from the parents after the
aims and objectives of the study had been thoroughly
explained to them.

Pupils aged 6–12 years (n = 1126) formed the study
group. All students in the study were given Turgay's
DSM-IV based ADHD and disruptive behavior disorders
screening scale consisting of DSM-IV criteria for DBDs
that was to be completed by their parents and teachers (29,
30). This scale scans 18 symptoms of ADHD, eight
symptoms of ODD and 15 symptoms of conduct disorder
and each symptom was rated for severity on a four point
likert scale according to its frequency (0 = never, 1 =
occasionally, 2 = often, and 3 = very often). When the
symptom count is needed, symptoms that occur ‘‘often’’
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or ‘‘very often’’ are considered as present, and those that
occur ‘‘never’’ or ‘‘occasionally’’ are considered absent. 

During the process of diagnosis, the DSM-IV criteria
were applied concerning the required number of
symptoms. Accordingly, it was considered as a probable
case of ODD and Conduct Disorder (CD) if a child
attained a score of 2 or 3 on at least three items of CD and
at least four items of ODD by the parent or teacher,
respectively.  A score of 2 or 3 on at least six of the
hyperactivity-impulsivity items was the criterion for the
hyperactive-impulsive subtype. Similarly, a score of 2 or
3 on at least six of the inattention items were the criteria
for the inattentive subtype. The combined subtype was
classified by combining at least six of both the
hyperactivity-impulsivity and inattention items. 

The DSM-IV requires impairment in at least two
settings (home, school, or job) to meet the criteria for the
disorder. We could not include the impairment criterion of
the DSM-IV due to difficulties in defining clinical
impairment with the scales available in Turkey. So we do
not use the term “ADHD caseness”, instead we use
“probable ADHD”. Although being symptomatic cannot
be taken as being impaired; we gathered information from
multiple informants to evaluate children better in different
settings. We used the “combined” algorithms to optimally
generate the diagnoses by using information from both
parent and teacher. As a general rule Boolean logic (i.e.,
“ands” or “ors”) has been applied in these “combined”
algorithms (31). Each has its advantages and
disadvantages. The "or" rule prevents under-reporting by
one informant. On the other hand, it may also be criticized
as being over-inclusive. When it is applied in
epidemiological studies, it seems possible to interpret the
results using the “or rule” as the upper bound prevalence
of the disorder. The Diagnostic Interview Schedule for
Children (DISC) Version IV uses the “or rule” with a
combination of different sources of information and it is
commonly used in epidemiologic studies as a respondent-
based highly structured interview for lay interviewers
(31). ADHD has a unity in itself different from other
psychopathologies. An important challenge in the
diagnosis of ADHD is that agreement between parents and
teachers regarding the categorical diagnoses of ADHD
and its subtypes is found to be relatively poor (32,33,11).
However obtaining information from at least two settings
is necessary in order to make a decision. As a result we

used the “and rule” in combining parent and teacher
reports in the diagnosis of ADHD, and the “or rule” for the
ODD and CD diagnoses. This is because it is expected to
obtain non-overlapping information from multiple
informants in case of DBDs and it is indicated that
informants should not be taken as adequate substitutes for
other informants of certain behaviors in a given setting
(32).

Statistical analysis

The SPSS for Windows Version 11 (SPSS Inc.,
Chicago, IL) was used for the statistical analysis. The
results were calculated as frequencies (%), means and
standard deviations. Pearson’s Chi Square was used in
calculating differences between groups. All tests were 2-
tailed, and the level of significance was set at P < 0.05. 

RESULTS

In total, 1500 students were invited to participate the
study and data coming from 1126 (75.1%) of them who
properly completed all the procedures was analyzed. The
gender distribution of the students participating in the
study was 54.3% (n=611) male and 45.7% (n=515)
female. The age range of the whole group was between 6
and 12 years, and the mean age was 9.0 ±1.3 years for
males and 9.0±1.2 years for females. The majority of the
students were at 10 years of age, only 6 students (0.5%)
were 12 years old. 

The prevalence of ADHD was 8.6% (n=97) among
1126 school-age children. The subtypes were distributed
as predominantly inattentive 1.6% (n=18), predominantly
hyperactive/ impulsive 6.1% (n=69) and combined 0.9%
(n=10). 

The male to female ratio was 3.5/1 for ADHD. The
total number of males was 78 (12.8%) and the number of
females was 19 (3.7%) and the gender difference was not
statistically significant in the predominantly inattentive
subtype of ADHD (2.0% male, 1.2% female; p=0.409). Of
the 69 predominantly hyperactive/impulsive subtype of
ADHD, 57 (9.3%) were male and 12 (2.3%) were female
(p<0.001). When the gender distribution was assessed for
the combined subtype of ADHD it was found that the
number of males (n=9, 1.5%) were higher than females
(n=1, 0.2%) and the differing rates were statistically
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significant (p=0.025). In the male to female ratio, it was
observed that the combined subtype of ADHD had the
highest gender difference in favor of boys. The
male/female ratio was 7.5/1, 4.0/1, 1.7/1 for the
combined, hyperactive impulsive and inattentive subtypes
respectively.

The prevalence of other DBDs in the study sample
was 18.6% (n=209). The cases were distributed as ODD
14.1% (n=159) and CD 4.4% (n=50). The frequency of
ODD among ADHD cases was 57.5% (n=56) and that of
CD was 20.6% (n=20). The distributions of ODD and CD
were not differed within all subtypes of ADHD (Table 1
and 2, respectively). 

DISCUSSION

The aim of this study was to determine the prevalence
of ADHD and co-morbid DBDs and to examine the
subtype distribution of ADHD in Trabzon, Turkey. The
results showed an ADHD prevalence rate of 8.6% among
children aged 6 to 12 year-olds.  When we reviewed
studies which used a method similar to ours, that had the
features of using DSM-IV based scales, obtaining
information from parent and teacher, and including a
primary school age group (any age between 6 and 12
years old or grade 1-5) as the research population, we
found nine studies. Among them seven studies used the
“and rule” and two studies used the “or rule” in combining

parent and teacher reports. Studies which used the “and
rule” reported ADHD prevalence from North Carolina –
USA, Brazil - South America, Crete – Greece, the Island
of Majorca – Spain, Australia, Italy as follow; 16.0%,
13.0%, 6.5%, 4.6%, 2.4%, and 1.4% (24, 34, 25, 35, 36,
37).  The ADHD prevalence as reported in the studies that
used the “or rule” from Nigeria – West Africa and
Maracaibo – Venezuela are as follows: 8.7% and 7.2%
(38, 39). Although our result is higher than the worldwide
pooled prevalence (5.29%) of ADHD (20), it is consistent
with the rates of several of the studies above. Wolraich et
al. (40) imposed the requirement of the impairment
criterion, which has been found to significantly alter the
prevalence of ADHD (all types) from 16.1% to 6.8%
when included in the study. Our result of a higher
prevalence of ADHD could be explained by our exclusion
of the impairment criterion which in a meta analytic study
has also been found to be associated with higher
prevalence rates of ADHD (20). When we looked the
study from Turkey, our result is comparable to their result
8.1% (11), where the main differences in methodology are
the age distribution of the research population, the
combination of parent and teacher reports and the location
of the studied population. Erşan et al. studied a higher age
group from the eastern part of the Central Anatolian
region of Turkey (11). When age increases, it has been
shown that the prevalence of ADHD decreases; the
prevalence ranged in school aged children from 2.4 to

Table 1: The distribution of ODD diagnosis within ADHD subtypes.

ODD positive ODD negative Statistics
(n=56) (n=41)

n % n %

Predominatly hyperactive/impulsive (n=69) 39 56.5 30 43.5 >0.05

Predominatly inattentive (n=18) 9 50.0 9 50.0

Combined (n=10) 8 80.0 2 20.0

Table 2: The distribution of CD diagnosis within ADHD subtypes. 

CD CD negative Statistics
(n=20) (n=77)

n % n %

Predominatly hyperactive/impulsive (n=69) 14 20.3 55 79.7 >0.05

Predominatly inattentive (n=18) 3 16.7 15 83.3

Combined (n=10) 3 30.0 7 70.0
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16.1% and in the adolescents it ranged from 2.2 to 9.9%
(41,20,16). When we consider the age and “or rule”
factors together, they may balance each other and result in
a similar prevalance rate for Turkey. 

The subtypes of ADHD also differed among studies in
relation to the methodological differences (17). The
frequency of ADHD subtypes found in this study
displayed a different distribution when compared to the
studies which provide the methodological similarity
mentioned before. Studies that used the “and rule” from
North Carolina – USA, Brazil - South America, Crete –
Greece, Island of Majorca – Spain, Australia, Italy
reported the most common subtypes as follows; combined
subtype, combined subtype, no report of subtype
distribution, combined subtype, predominantly inattentive
subtype, no report of subtype distribution
(24,34,25,35,36,37, respectively).  The ADHD prevalence
as reported in the studies that used the “or rule” from
Nigeria – West Africa and Maracaibo – Venezuela are as
follows; predominantly inattentive subtype and combined
subtype (38,39, respectively). While the combined and
inattentive subtypes were found as the prevalent subtypes,
hyperactive impulsive subtype was found to be the least
frequent in the most of epidemiological studies (17).
Different from ADHD literature, the
hyperactive/impulsivity subtype of ADHD was found to
be the most common subtype in our study similarly to the
study of Erşan et al. from Turkey (11). It is obvious that
there are many variables affecting the subtype
distribution; however differences in expectations and
patterns related to age and situation appropriate behaviors
could be an explanation for those high rates of the
hyperactive impulsive subtype of ADHD in Turkey. 

The need for the identification of consistent
neuropsychological and genetic correlates for the
subtypes of ADHD continues in the literature. In the
literature it was suggested that the subtypes may differ
from each other in many aspects (42,43). For example, no
significant cognitive deficits were observed in the
hyperactive/impulsivity subtype of ADHD and they have
been found to have more social and behavioral problems
(44,45,46). Woo and Rey (46) proposed that the
hyperactive/ impulsivity subtype might be more closely
related to the oppositional-conduct disorder construct than
to the inattentive-hyperactive one. To interpret the results
from Turkey regarding the subtype distribution, further

population based studies should be designed.
When we looked for other DBDs, the prevalence of

ODD and CD and comorbidity rates with ADHD were
consistent with the literature, and the ODD and CD
comorbidity was significantly associated with the
diagnosis of ADHD (all types). In literature, it is known
that ODD was observed co-morbid to ADHD in the range
of 40 to 70% and CD was determined in a range of 30 to
50% (47,5).  

Although data from the clinical population indicates a
6:1 to 9:1 ratio of males to females, the ratios drop to 3:1
to 4:1 in epidemiology studies  (3,26). A consistent
finding in the ADHD literature is the greater number of
males than females (3.1/1), which has been replicated in
our study also, with the male/female ratio of 6/1, 4.2/1,
2/1 for combined, hyperactive impulsive and inattentive
subtypes respectively. Consistent with the ADHD
literature, the predominantly inattentive subtype of
ADHD did not show male predominance. However, all
other subtypes were more prevalent in boys than girls
(41).

Our results should be evaluated carefully due to some
limitations; these include the absence of impairment
criterion of the DSM-IV, not using multiple diagnostic
tools and criteria to exclude children with severe
developmental disabilities, or attending special classes.
Another limitation is not evaluating probable cases using
structured diagnostic procedures. Our evaluation was only
based on high levels of symptoms with duration of least
six months. These limitations also lead to insufficiency of
multivariate analysis to further evaluate clinical
variations. Our results cannot be interpreted as a clinical
diagnosis, and also cannot be generalized to the whole
Turkey because it was obtained from only the Black Sea
region of the country, and Turkey’s being a multiethnic
and multi-cultured country.  On the other hand, there is a
handful of studies researching epidemiology of attention
problems (27) and the distribution of symptoms and
prevalence of ADHD and ODD (11) in Turkey. Also,
despite a high number of studies regarding ADHD and its
subtype distribution and comorbidities, epidemiologic
studies among different ethnicities and cultures are not
sufficient enough and epidemiologic studies are crucial in
the understanding the mentioned clinical entities. So our
study could be motivating for further studies. 

In conclusion, our results showed concordance with
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the literature and support the idea that ADHD does not
show significant differences among cultures regarding its
prevalence, male predominance, and high DBD
comorbidity. In contrast to the literature, we observed a
high prevalence of the ADHD predominantly hyperactive/

impulsive subtype in Turkey. This could be related to
cultural factors related to parental discipline and the
parent child relationship, and should be investigated
further to improve the understanding, etiology, and the
natural history of the ADHD and its subtypes. 
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