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ABSTRACT

The interaction between attention deficit hyperactivity disorder and anxiety
symptoms

Objective: Attention deficit hyperactivity disorder (ADHD) and anxiety disorders are commonly seen in the
field of child psychiatry. Childhood ADHD and anxiety disorders are comorbid with an estimated rate of 13%
to 50%. In this study, it was aimed to research anxiety symptoms and its relation with ADHD symptoms in
children with ADHD.

Method: Fifty children with ADHD and 49 healthy controls (aged 815 years) who do not have any psychiatric
diagnosis were included in study. We used socio-demographic information form, Conners' Teacher Rating
Scale (CTRS), Child Behavior Checklist for 4-18 years (CBCL), The Screen for Child Anxiety Related Emotional
Disorders (SCARED) both parent and child report for assessing these children. The diagnosis were made
with Kiddie Schedule for Affective Disorders and Schizophrenia Present and Lifetime Version (K-SADS-PL).
Results: The anxiety disorders comorbidity rate was 24% in ADHD group. The total scores of SCARED parent
and children reports were higher in ADHD group. SCARED children report scores were higher than SCARED
parent report scores in both groups.

Discussion: Our results agree with the previously reported common anxiety comorbidity with ADHD and
the association between attention deficit symptoms and anxiety symptoms. In our study, parents reported
fewer anxiety symptoms in their children than children’s self reports. Clinicians should evaluate anxiety
symptoms carefully in children with ADHD that could be unnoticed by their parents. The treatment should
be determined according to the comorbidities.
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OZET

Dikkat eksikligi hiperaktivite bozuklugu ile kaygi belirtileri iligkisi

Amag: Dikkat eksikligi hiperaktivite bozuklugu (DEHB) ve kaygi bozukluklar ¢ocuk psikiyatrisi alaninda siklikla

goérulen bozukluklardir. Cocukluk ¢aginda DEHB'Ye kaygi bozukluklannin eslik etme orani %13-50 arasinda

degismektedir. Bu calismada DEHB tanisi alan gocuklarda kaygi belirtilerinin arastirimasi, bu belirtilerin DEHB

belirtileri ile iligkisinin degerlendirimesi ve saglikll kontrollerle karsilastinimasi amaglandi.

Yontem: Calismaya DEHB tanisi almis 816 yas arasi 50 gocuk ve herhangi bir ruhsal bozukluk tanisi almayan 48

saglikh kontrol dahil edildi. Katiimcilarin degerlendiriimesinde sosyodemografik bilgi formu, Conners’

Ogretmen Derecelendirme Olcegi (CODO), Cocukluk Cagr Anksiyete Tarama Olcedi (CATO) (Ebeveyn ve Address reprint requests to / Yazisma adresi:
Cocuk Formu) ve 418 Yas Cocuk ve Genglerde Davranis Degerlendirme Olgegi (CDDO) kullanildi. Tanilar Okul Child and Adolescent Psychiatrist Sebla Gokce,

. - ) . . e " Erenkoy Training and Research Hospital
Cagr Cocuklar igin Duygulanim Bozukluklar ve Sizofreni Gorusme Cizelgesi- Simdi ve Yasam Boyu $Sekli Department of Child and Adolescent U

(GDSE-3Y) ile konuldu. Psychiatry, Sinan Ercan Cad. No: 29 Kazasker,
Bulgular: DEHB grubunun %24'Unde kaygi bozuklugu es tanisi saptandi. DEHB grubunda, GATO ebeveyn ve Erenkoy 34736 Kadikoy/Istanbul, Turkey

CATO gocuk formu toplam puan ortalamalarinin kontrol grubundan daha yiiksek oldugu belirlendi. Her iki Phone / Telefon: +90-530-666-5617
grupta, GATO ¢ocuk formu puanlan CATO ebeveyn formu puanlarina gére daha ylksek bulundu. E-mail address / Elektronik posta adresi
Tartisma: Bu calismanin sonuglan kaygi belirtilerinin DEHBYYe sikiikla eslik ettigini ve kaygi belirtilerinin dikkat seblagokce @yahoo.com

eksikligi belirtileri ile iliskili oldugunu dogrulamaktadir. Calismamizda, ebeveynler cocuklarnn &z bildirimine T e e e

kiyasla cocuklarinda daha az kayg belirtisi bildirmiglerdir. DEHB'i cocuk ve ergenlerde ebeveynleri tarafindan August 21, 2014 / 21 Agustos 2014

atlanabilen kaygi belirtileri klinisyenler tarafindan sorgulanmali ve es tani varligi tespit edilip tedavi yaklasimlari Date of acceptance / Kabul tarihi:

buna gore belirenmelidir. December 11, 2014 / 11 Aralik 2014
Anahtar kelimeler: DEHB, kayg, dikkat, cocuklar, es tani
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INTRODUCTION

ttention deficit hyperactivity disorder (ADHD) is
Aone of the most prevalent and studied disorder of
child and adolescent psychiatry. It is reported that the
prevalence of ADHD is 2-20% among school-age
children and comorbidity with ADHD is relatively high
(1-2). Following oppositional defiant disorder, the most
frequently seen comorbidity with ADHD is anxiety
disorder (3). Despite its highly prevalent comorbidity
with ADHD, factors associated with anxiety disorder
are less studied. Itis suggested in reference to the results
of clinical and epidemiological studies that, there is a
consistent and bi-directional relationship between
ADHD and anxiety disorders, these conditions mutually
increase the prevalence of the other when compared to
the prevalence in general population and display an
independent transition (4-7). Moreover, introvert
manifestations concomitant to anxiety symptoms is
leading to less referral of those children to the clinic,
when compared with other mental illnesses (8). It is
assumed that the anxiety symptoms comorbid with
ADHD might alter the prevalence of application to
clinics. As the comorbidity of — anxiety disorder with
ADHD affects the severity, long term progression,
mode of treatment and treatment response of the
disorder, understanding the interaction between two
disorders is important (9). In our study, we aimed to
investigate the anxiety symptoms reported by the child
with ADHD diagnosis or their parents; and the
interaction of the anxiety symptoms with ADHD.

METHOD

The study was carried out in Child and Adolescent
Psychiatry Department outpatient clinics in Marmara
University Hospital, one of the primary child mental
health centers on the Anatolian side of Istanbul. The
study was approved by the ethical committee of
Marmara University (09.2010.0039). Access information
of 236 children who received the diagnosis of ADHD in
reference to DSM-IV between January-March 2010 was
acquired in order to establish the study sample. Of
those 236 children, we failed to contact 64 cases

presumably because of incorrect phone number or lack
of response to our call. One hundred and seventy two
parents were contacted and 56 of them participated in
the study. Data of six children was excluded from the
statistical analysis due to low quality of rating
information. ADHD group was established by including
50 eligible child and adolescent who accepted to
participate. Children with mental retardation, autism
spectrum disorder, psychotic disorder or a chronic
medical illness were excluded.

Control group was established with the age and sex
matched offsprings (child and adolescent) of the staff
working in the hospital, who accepted to participate in
the study. Children and adolescents with mental
retardation, a chronic medical illness or mental disorder
diagnosed by a semi-structured interview, were

excluded.
Measures

Sociodemographic Information Form:
Sociodemographic data of the participating children
were collected by using the Sociodemographic
Information Form filled by an investigator. Age,
educational level and marital status of the parents were
included in the Sociodemographic Information Form.

Conners’ Teacher Rating Scale-Revised
(CTRS): CTRS was developed by Conners for teachers
to rate the in-class behaviors of the students (10). The
first version of the scale is consisting of 39 items; later
on a 28-item short version was developed (11). Efforts
to prepare Turkish short version are dated to 1995, 1997
and 2007. Turkish short version is suggested to screen
ADHD and disruptive behavior disorders (12-14). Short
version of CTRS was used to rate the severity of ADHD
symptoms in our study.

Screen for Child Anxiety Related Disorders
(SCARED - parents and child form): Parents and
child form is existing for Screen for Child Anxiety
Related Disorders (SCARED), which was developed by
Birmaher et al. (15,16) and validated for Turkish by
Cakmakci (17). Scores of 25 and above are considered
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as warning level for this 41-item anxiety disorder rating
scale. There are also somatic/panic, generalized anxiety,
separation anxiety, social anxiety and school fear
subscales inside SCARED. Parents and child form of
this rating scale was used to assess the anxiety levels of
participating children.

The Child Behavior Checklist (ages 4-18)
(CBC): Achenbach and Edenbrock (18) developed The
Child Behavior Checklist (ages 4-18) (CBC) to assess
the fields of skills and problematic behaviors of the
children and adolescents between ages of 4-18 years, in
reference to the information collected from parents.
Erol and Kilic (19) translated the form 1991 of CBC and
the Turkish translations were reviewed to ensure the
continuity of use of form 1985 in our country. Test/
Retest confidence of the rating scale was calculated as
0.70 and 0.84, respectively. Internal consistency values
were found as 0.39 and 0.86, respectively (21). In our
study, total problem scale score, attention-hyperactivity
sub-scale score and anxiety sub-scale score were used
to assess the severity of emotional and behavioral
problems of the children.

Schedule for Affective Disorders and
Schizophrenia for School-age Children-present
and Lifetime version (K-SADS-PL): Kauffman etal.
(22) developed Schedule for Affective Disorders and
Schizophrenia for School-age Children-present and
Lifetime version (K-SADS-PL), a semi-structured
interview procedure, and the validation of the Turkish
version of K-SADS-PL was studied by Gokler et al. (23).
K-SADS-PL is a semi-structured interview form
implemented in conformance to DSM-IV, which is
used to detect both the present and the lifetime
psychopathologies of children and adolescents between
the ages of 6-18 years. K-SADS-PL is able to rate mood
disorders, anxiety disorders, externalizing disorders,
disruptive behavior disorders, substance misuse, eating
disorders and tick disorders. The least possible number
of parents to provide information about the child
participated in the study. This rating scale was used to
detect the past and present mental disorders of the
participating children.

Gokce S, Ayaz AB, Rodopman-Arman A, Kayan E

Statistical Analysis

The statistical analyses of the collected data was
carried out by using Statistical Program for Social
Sciences-SPSS for Windows version 17.0, a software
designed tomake statisticsin social sciences. Assessment
of counting data was made with Chi-square test. In
comparative analysis of continuous data, independent t
test was used in case the parametric test hypotheses are
met or Mann-Whitney U test was use if parametric test
hypotheses are not met. The Wilcoxon Matched-Pairs
Signed-Ranks Test was utilized to compare the rating
scores inside the group, if normal distribution is lacking.
Pearson correlation test was used to find the power and
direction of interrelation between data. Results were
evaluated within the confidence limits of 95% and at a

significance level of p<0.05.
RESULTS

Ninety-eight children (50 ADHD and 48 healthy
controls) participated in our study. ADHD and control
groups were age matched (11.04+2.19 and 10.27+2.04,
respectively with t=1.947, p=0.054). Male ratio in
ADHD and control groups were 68% and 58%,
respectively (X’=0.985, p=0.321).

ADHD and control groups were also matched in
terms of mean age of parents and distribution of
marital status. The educational level of both mothers
and fathers in ADHD group was statistically
significantly lower than that of those in the control
group (p=0.020, p<0.001) (Table 1).

Distribution of ADHD sub-types was as follows:
76% mixed, 20% primarily attention deficit and 2%
primarily hyperactivity/impulsivity. In 34% of ADHD
group (n=17), there was at least one comorbidity.
Distribution of the comorbidities in ADHD group was
as follows: 24% with oppositional defiant disorder,
18% with enuresis, 4% with conduct disorder, 8% with
generalized anxiety disorder, 8% with tic disorder, 4%
with encopresis, 4% with specific phobias, 2% with
dysthymic disorder, 2% with obsessive-compulsive
disorder and 2% with social phobia. Psychiatric
assessment revealed that 8% of ADHD cases were
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Table 1: Demographic characteristics of parents

ADHD (n=50) Control (n=48)
MeanxSD MeanxSD t p
Age of mother (years) 37.04+5.76 38.29+5.41 -1.10 0.27
Age of father (years) 41.84+5.84 43.08+5.08 -1.12 0.26
n % n % x P
Education of mother
Primary school 30 60.0 14 29.2 9.41 0.02
High school or more 20 40.0 34 70.8
Education of father
Primary school 25 50.0 8 16.7 12.18 <0.001
High school or more 25 50.0 40 83.3
Unity of parents
Live together 47 94.0 48 100.0 297 0.24
Separate/Divorced 3 6.0 0 0.0

ADHD: Attention Deficit Hyperactivity Disorder, X’ Chi square test

Table 2: Comparison of CTRS, The Child Behavior Checklist (ages 4-18) (CBC) and Screen for Child Anxiety

Related Disorders (SCARED) scores between groups
ADHD group

Control Group

Median (min-max) Median (min-max) z p
Conners' Teacher Rating
Scale-Revised (CTRS)
Attention deficit 11 (1-23) 2.5 (0-18) -6.82 <0.001
Hyperactivity/Impulsivity 10 (0-18) 3.5 (0-11) -5.50 <0.001
Total 33 (6-60) 7.5 (0-35) -7.16 <0.001
SCARED Parents 15.50 (1-59) 7.50 (0-31) -4.58 <0.001
SCARED Children 23.05 (4-70) 15.00 (0-40) -3.68 <0.001
CBC Mean=SD Mean=SD t p
Introversion 62.26+9.84 47.70+8.59 7.74 <0.001
Extroversion 63.04+11.25 42.35+8.48 10.20 <0.001
Anxiety symptoms 63.22+8.98 53.04+5.16 6.88 <0.001
Attention problems 71.65+10.06 51.83+3.76 12.14 <0.001
Total 66.51£9.40 43.89+8.61 12.33 <0.001

CBC: The Child Behavior Checklist (ages 4-18), SCARED - parents and child form: Screen for Child Anxiety Related Disorders, ADHD: Attention Deficit Hyperactivity Disorder

suffering from specific learning disability.

The distribution of past diagnoses of both the
ADHD and control groups was as follows: 14%
enuresis, 10% depressive disorder, 6% separation
anxiety disorder, 6% tic disorder, 4% encopresis and
2% post-traumatic stress disorder in ADHD group;
8.3% enuresis, 4.2% tic disorder, and 2.1% separation
anxiety disorder in control group.

In ADHD group, consolidated (past and present)
ratio of anxiety disorders was 24% (present 16%).

CTRS total and sub-scale scores in ADHD were all
statistically significantly higher than those of the control
group (Table 2). SCARED for parents and child total

score for child in ADHD group, which was statistically
significantly higher than the score of the control group,
revealed the high level of anxiety symptoms (Table 2).

Mean scores of SCARED for both the parents and
the child were moderately directly proportional and
correlated in ADHD group (p=0.023, r=0.322). Mean
score of SCARED for child was statistically
significantly higher in ADHD group than in the
control group (z=-2.936, p=0.003, z=-3.587, p<0.001
in ADHD and control groups, respectively).

The scores of Child Behavior Checklist (ages 4-18)
(CBC), which is used to assess the behavioral problems,
for introversion, extroversion, attention and anxiety
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Table 3: Distribution of Conners' Teacher Rating Scale-Revised (CTRS), The Child Behavior Checklist (ages 4-18)
(CBC) and Screen for Child Anxiety Related Disorders (SCARED) scores and The Child Behavior Checklist
(ages 4-18) (CBC) scores of ADHD group between sexes

Female Male

Median (min-max) Median (min-max) z p
CTRS
Attention deficit 11 (5-15) 13 (1-23) -0.60 0.54
Hyperactivity/Impulsivity 9 (0-18) 11 (3-18) -0.89 0.37
Total 29 (10-48) 37 (6-60) -1.29 0.19
SCARED parents 18.00 (1-59) 15.00 (3-45) -0.16 0.86
SCARED children 24.00 (4-70) 23.00 (4-52) -0.66 0.50
CBC MeanzSD Mean+SD t p
Introversion 62.12+9.52 62.33+10.14 -0.69 0.94
Extroversion 57.37+9.05 65.78+11.29 -2.59 0.01
Anxiety symptoms 61.43+7.92 64.09+9.45 -0.96 0.33
Attention problems 66.68+8.17 72.57+10.44 0.26 0.05
Total 63.56+7.24 67.93+10.08 -1.54 0.12

CBC: The Child Behavior Checklist (ages 4-18), SCARED - parents and child form: Screen for Child Anxiety Related Disorders, ADHD: Attention Deficit Hyperactivity Disorder

Table 4: Correlation between anxiety symptoms and attention deficit and hyperactivity disorder symptoms in

ADHD group
CTRS CTRS attention CTRS CBC CBC CBC CBC attention
total deficit hyperactivity total introversion extroversion problems
SCARED children 0.349™ 0.209*** 0.151* 0.349* 0.166* 0.097* 0.150*
SCARED parent 0.310" 0.401%+* 0.042* 0.322%* 0.440"+ 0.046* 0.308*
CBC anxiety symptoms 0.312* 0.322* 0.081* 0.808***+* 0.895*+++*a 0.714%w 0.708*++*

*p>0.05, **p<0.05, **p=0.01, ***p<0.01, ****p<0.001. CTRS: Conners' Teacher Rating Scale-Revised, CBC: The Child Behavior Checklist (ages 4-18),
SCARED - parents and child form: Screen for Child Anxiety Related Disorders, ADHD: Attention Deficit Hyperactivity Disorder, p* pearson correlation coefficient (1),

others are spearman correlation coefficient

level sub-scales were statistically significantly higher
than those of the control group (p<0.001) (Table 2).
CBC scores for extroversion were higher in males in
both groups (Table 3).

In ADHD group, attention deficit subscale mean
scores of CTRS were directly proportional and correlated
with SCARED mean score for parents (p<0.05, r=0.401)
and mean score of CRC anxiety symptoms subscale
(p<0.05, r=0.322) moderately. The mean score of CBC
anxiety symptoms subscale and the mean score of CBC
attention problems subscale were highy in direct
proportion and correlation (p<0.001, r=0.703) (Table 4).

DISCUSSION

ADHD is known to co-exist usually with more than
one psychiatric disorders and the comorbid mental

illness increases the severity of the clinical manifestation
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of ADHD and the prevalence of applications to
healthcare settings as well as the number of initiated
treatments (5,24-27). Despite the high prevalence of
ADHD comorbidity with anxiety disorders, the
number of studies in this field is surprisingly few
(3,5,7). It has been demonstrated that the comorbidity
of ADHD with anxiety disorders reduced the treatment
response; adverse effects of the medications used to
treat every other disorder might worsen the
manifestations of the co-existing disorder and impair
the functionality (9,28-30). Consequently, rating of
anxiety symptoms in our sample with ADHD diagnosis
was made based on the reporting of parents and self-
reporting of the children. In our study, we recorded
that anxiety symptoms were seen more common in
children with ADHD diagnosis with no significant
difference between genders and attention deficit were

associated with anxiety symptoms.
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While there exist differences between general
population samples and clinical samples, comorbidity
ratio of anxiety disorders with ADHD varies between
13-50% (31,32). In our sample, comorbidity ratio of
ADHD with anxiety disorders was 16% with respect to
presentdiagnosis while it was 24 %, when past diagnosis
is added on. Variance between results of different
studies could be due to the utilization of different rating
scales and rating different age groups. Additionally,
studies carried out in this field have been mentioning
about some differences in the methodologies used to
define ADHD and anxiety disorders (33). Existence of
dimensional approaches along with the clinical
approach grounded on DSM-IV and evaluation of
anxiety disorders as constellations might lead to some
differences (34).

Many of anxiety disorders are known to be more
prevalent among female children (35). However, there
are different opinions about the sex-effect on the
comorbidity of anxiety disorders with ADHD. In a
meta-analysis, Gaub and Carlson (30), determines that
hyperactivity and externalizing behaviors have rarely
been seen whereas mood and anxiety disorders have
been more prevalent in the female children with ADHD
diagnosis, sampled from general population. In a recent
study, no difference was found in the prevalence of
comorbid psychiatric disorders between male and
female children with ADHD diagnosis (37). Similarly,
Faraone et al. (38) suggested that gender plays a role in
the psychiatric disorders co-existing with ADHD as
well as their parental transition. In our study, where we
detected no difference between genders in terms of
anxiety symptoms, lesser prevalence of extroversion
traits was observed in female children. Although our
data sources and the research methods were different
than previously conducted studies, our results are
supporting the lack of gender-effect on the anxiety
disorders accompanying ADHD.

Parents of the children in the ADHD group described
their kids as more anxious, less attentive, more
hyperactive and behaviorally more problematic, when
compared with the control group. Children in the
ADHD group described themselves as more anxious
than those in the control group. Teachers of our sample

on the other hand, reported that attention deficit as well
as the hyperactivity/impulsivity symptoms was
relatively more prevalent in the ADHD group. The
higher frequency of comorbidity in ADHD and
demonstration of problematic behaviors in more than
one environment such as home, school and social
vicinity are able to explain the relatively higher scores of
ADHD group in the reports of parents, children and
teachers (35). However, the interrelation of the
psychiatric symptoms comorbid with ADHD has
scarcely been studied. In previous studies comparing
Screen for Child Anxiety Related Disorders (SCARED)
scores of the children and the parents, a moderately
directly proportional relationship was displayed
between the reports of the parents and their children,
consistent with our findings. As coherent to the
previously published studies, children in both groups
self-rated themselves more anxious than they were
rated by their parents (31,39,40). Although anxiety
complaints create a subjective coercion in children, they
are less likely to display a manifesting behavior that is
remarkable and describable by the parents; thus, anxiety
disorders in children might be under-diagnosed (8).
There are studies demonstrating differences between
ADHD sub-types as a matter of clinical features and
comorbidity rates (41-43). Itis suggested that the mixed
sub-type (hyperactivity/impulsivity co-existing with
attention deficit) is more prevalent in male children,
oppositional defiant disorder and hyperactivity disorder
have higher prevalence of comorbidity with this sub-
type and even so, learning disorders have been een
more in attention deficit sub-type (41,44). Studies with
a clinical sample were demonstrating a higher frequency
of comorbidity of anxiety disorder and depression with
attention deficit sub-type while studies with a general
population sample were detecting a more prevalent
comorbidity of anxiety and depression in mixed sub-
type (43). Studies carried out in clinical samples in
Turkey show a higher comorbidity of somatic/panic
and generalized anxiety symptoms with the mixed sub-
type (45). The use of clinical interviews in some studies
and self-rating scales in some others may explain the
discrepancy of results. In our study, we failed to
compare the ADHD sub-types in terms of anxiety
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symptoms due to low sample size but we detected the
association of anxiety symptoms and attention deficit,
in agreement with the literature (46). However, none of
the rating scales used showed an association between
hyperactivity/impulsivity and anxiety symptoms. It is
indicated that anxiety and attention deficit are the
symptoms that are often overlooked by the parents and
the threshold of symptom severity to seek for medical
help is relatively high (8,47). Attention deficit and
anxiety symptoms were concluded to be germane in
our sample as the anxiety symptoms appear to be
intense among the attention deficit sub-types, who
apply to our clinics. In the course of study design in this
field, recruitment of a larger sample and examination of
general population samples would be helpful for a
better assessment of the comorbidity rates between
ADHD sub-types.

The results of our study should be evaluated within
the frame of the strengths and limitations of the study.
The leading constraint of our study is the low sample
size, which led to inability to evaluate the comorbidity
between ADHD sub-types. Another limitation of our
study is the lack of examination of some demographic
parameters such as income and habitat. In some
publications, income level of ADHD cases is stated to
be lower than that of the control group (3). Because we
recruited our control subjects from the parents, who
work as a healthcare provider, there was an inherent
difference in the socioeconomic levels between two
groups; this discrepancy depleted the power of our
study. Differentiation of demographic characteristics
between groups was evaluated in some studies about
ADHD sub-types (44). The relevance between the
educational and socioeconomic levels of parents makes
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