
 
Cukurova Medical Journal Cukurova Med J 2020;45(4):1333-1339 
ÇUKUROVA ÜNİVERSİTESİ TIP FAKÜLTESİ DOI: 10.17826/cumj.715592 

 
 

Yazışma Adresi/Address for Correspondence: Dr. Fatih Dağdelen , Tekirdağ Public Hospital, Department of Child and 
Adolescent Psychiatry , Tekirdağ Turkey,  E-mail: dagdelen19@hotmail.com  
Geliş tarihi/Received: 07.04.20120 Kabul tarihi/Accepted: 05.08.2020  Çevrimiçi yayın/Published online: 30.12.2020 

 

ARAŞTIRMA / RESEARCH 

Comparison of theory of mind abilities in adolescents with attention 
deficit-hyperactivity disorders and obsessive compulsive disorder  

Dikkat eksikliği-hiperaktivite bozukluğu ve obsesif kompulsif bozukluğu olan 
ergenlerde zihin kuramı yeteneklerinin karşılaştırılması  

Fatih Dağdelen1  

1Tekirdağ Public Hospital Department of Child and Adolescent Psychiatry, Tekirdağ Turkey 

Cukurova Medical Journal 2020;45(4):1333-1339 
Abstract Öz 
Purpose: The aim of this study is to compare the theory 
of mind skills among children and adolescents diagnosed 
with attention deficit-hyperactivity disorder and obsessive 
compulsive disorder.  
Materials and Methods: Two groups of patients aged 
between 12-16 years who were diagnosed with obsessive 
compulsive disorder and attention deficit-hyperactivity 
disorder diagnostic criteria were included in the study. A 
detailed form was used for evaluating sociodemographic 
characteristics and the Wechsler Intelligence Scale (WISC-
R) for assessing cognitive functions of patients. In order to 
evaluate psychopathologies, Schedule For Affective 
Disorders and Schizophrenia For School-Age Children-
present and lifetime version was applied. Theory of mind 
skills were examined with false belief tests, reading the 
mind in the eyes task and hinting task.  
Results: Adolescents with attention deficit-hyperactivity 
disorder group showed poorer performance than 
adolescents with obsessive compulsive disorder in the first 
and second level theory of mind tests adolescents with 
attention deficit-hyperactivity disorder group had 
significantly lower scores of reading the mind in the eyes 
task than adolescents with obsessive compulsive disorder.  
Conlusion: Attention deficit-hyperactivity disorder and 
obsessive compulsive disorder had differences in theory of 
mind skills and that theory of mind skills should be 
reviewed with new methods in addition to the existing 
methods for diagnosis and treatment. 

Amaç: Çalışmanın amacı dikkat eksikliği-hiperaktivite 
bozukluğu ve obsesif kompulsif bozukluğu tanısı olan 
çocuk ve ergenlerde zihin kuramı yeteneklerini 
karşılaştırmaktır. 
Gereç ve Yöntem: Dikkat eksikliği-hiperaktivite 
bozukluğu ve obsesif kompulsif bozukluk tanısı alan 12-16 
yaş arası iki hasta grubu çalışmaya dahil edildi. 
Sosyodemografik özellikleri değerlendirmek için ayrıntılı 
bir form ve hastaların zeka seviyelerini değerlendirmek için 
Wechsler Zeka Ölçeği (WISC-R) kullanılmıştır. Okul Çağı 
Çocukları için Duygulanım Bozuklukları ve Şizofreni 
Görüşme Çizelgesi-Şimdi ve Yaşam Boyu Şekli-DSM-5 
psikopatolojileri değerlendirmek için kullanılmıştır. Zihin 
kuramı yetenekleri yanlış inanç testleri, Gözlerden zihin 
okuma testi ve İma testi ile değerlendirildi.  
Bulgular: Dikkat eksikliği-hiperaktivite bozukluğu olan 
ergenler, birinci ve ikinci seviye zihin kuramı testlerinde 
obsesif kompulsif bozukluğu olan ergenlere göre daha 
düşük performans göstermiştir. Dikkat eksikliği-
hiperaktivite bozukluğu olan ergenler gözlerden zihin 
okuma testlerinde obsesif kompulsif bozukluğu olan 
ergenlere göre anlamlı olarak daha düşük skorlar elde 
etmiştir.  
Sonuç: Dikkat eksikliği-hiperaktivite bozukluğu ve obsesif 
kompulsif bozukluğunun zihin kuramı becerileri üzerinde 
farklılıklara neden olduğu sonucuna varılmıştır ve zihin 
kuramı yeteneklerinin mevcut teşhis ve tedavi 
yöntemlerine ek olarak yeni yöntemlerle gözden 
geçirilmesi gerekmektedir. 

Keywords: Adolescents, attention deficit and 
hyperactivity disorder, obsessive compulsive disorder, 
theory of mind 

Anahtar kelimeler: Ergenler, dikkat eksikliği ve 
hiperaktivite bozukluğu. obsesif kompulsif bozukluk, zihin 
kuramı 
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INTRODUCTION 
Social cognition is the ability to understand and 
explain the mental states such as belief, intention, 
emotion and imagination of the individuals 
themselves and others1. The sub-field of social 
cognition is Theory of Mind (ToM), which is defined 
as the mentalizing capacity to interpret, infer and 
explain mental states underlying the behavior of 
other people, containing the understanding of false 
beliefs, hints, purpose, humor, metaphor2. ToM 
abilities were first used to explain the symptoms in 
children with autism by Baron-Cohen3. ToM theory 
has different components. First-order false belief, 
Second-order false belief have been identified as 
components related to the cognitive system4. The 
ability to read the mind in the eyes suggests 
perceiving the mental situation that goes beyond 
emotions by affective system in the eye of a person, 
and this skill reflects one of the processes that 
determine the ToM1,5. Cognitive component of social 
cognition (SC) is essential for understanding others’ 
beliefs, and emotional component of SC is important 
for perceiving what other people are feeling6. In 
psychopathological terms, behavioral symptoms in 
children with autistic spectrum disorders have been 
the first area of research for an interest to examine 
impaired ToM3.  

During the last decade, various ToM studies have 
been conducted on groups diagnosed with the 
neurodevelopmental disorders especially attention 
deficit hyperactivity disorder (ADHD). Prior studies 
reported that children with ADHD have a reduced 
capacity for social reciprocity and understanding 
social clues and this social weakness looks like social 
interaction problems in Autism Spectrum Disorder 
(ASD). Many social cognition studies emphasised 
that children diagnosed with ADHD have been 
inappropriate social behavior problems in the 
deficiency of giving appropriate social responses and 
the perception of the behavior of others. The 
inappropriate social behavior of children diagnosed 
with ADHD could be etiologically related to ASD7.  

Following ToM studies were found to be related to 
other psychopathologies such as schizophrenia, 
depressive disorder, obsessive-compulsive disorder 
(OCD) and eating disorders8,9. In addition; the 
cognitive deficits observed in OCD may be related to 
ToM skills 10. Neurobiological studies of ToM skills 
have determined that neural connections between 
amygdala, anterior cingulate gyrus, superior temporal 
gyrus and prefrontal area called ‘‘frontostriatal 

system’’ are important11,12. Frontostriatal system is 
believed to also be dysfunctional in OCD and 
ADHD13,14. 

It is known that ToM skills in children and 
adolescents with ADHD are comparative evaluations 
to healthy control groups15. However, there is a lack 
of research comparing the common 
psychopathologies of childhood and adolescence to 
the extent to which they affect ToM skills. It is aimed 
to compare whether adolescents diagnosed with 
ADHD and OCD differ in terms of ToM skills. 

MATERIALS AND METHODS 

This cross-sectional case-control study was 
conducted at the Tekirdağ State Hospital 
Department of Child and Adolescent Psychiatry 
Department. Before initiating the study, participants’ 
parents provided written informed consent. Ethical 
committee approval of the study was obtained from 
the local ethics committee of Namık Kemal 
University Medical School on the date of 30.05.2019 
with the decision number 2019.60.04.07. 

Enrollment criteria included: (a) age 12-16 years; (b) 
meet criteria ADHD and OCD according to DSM-5; 
(c) WISC-R score above 70; (d) physical and cognitive 
ability to participate in study procedures; and (e) 
absence of significant physical conditions or 
developmental delay impairing motility or cognition 
(e.g., paresis or palsy, intellectual disability). 
Participants with a history of substance/drug 
dependence, any neurological or additional medical 
disease, a history of perinatal complications, and a 
history of physical head trauma were not included in 
the study. This study included 30 patients with 
ADHD and 30 patients with OCD. 33 participants 
diagnosed with ADHD were interviewed but 2 
patients did not agree to join and 1 patient did not fill 
the forms. 33 participants diagnosed with OCD were 
interviewed but 1 patient did not agree to join and 2 
patients did not fill the forms. All participants 
examined by same child and adolescent psychiatrist 

Measures 
Sociodemographic form 

This form was developed by the researchers to 
determine the sociodemographic characteristics of 
the patients included in the study. The form for 
children included data about age, sex, 
neuromotordevelopment stages, literacy learning 
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time, academic achievement, medical history, and the 
form for their first/second-degree relatives included 
data about the education level, living place of the 
parents, and psychiatric/medical genealogical 
information. 

Affective Disorders and Schizophrenia Interview 
Schedule for School Age Children - Now and 
Lifelong Form (K-SADS-PL-DSM-5) 

(K-SADS-PL-DSM-5) is a semi-structured interview 
form to identify current and lifelong 
psychopathology in children and adolescents. The 
validity and reliability study of the scale was 
conducted for Turkish sample16. 

Wechsler Intelligence Scale for Children-Revised 
form (WISC-R) 

This scale measures the intelligence levels of children 
between the ages of 6 and 16 years. It was adapted 
for the Turkish culture by Savasir and Sahin17. 

First Level False Belief Tests  

In these tests, the subject should understand that a 
change in the state of an object knows that a character 
in the story knows, but the other person does not 
know it, and foresees the action of the other person 
based on this separation18. One of the first level false 
belief tests, Sally-Anne test and Smarties test  were 
used in the study. Sally-Anne test was developed in 
1983 by Wimmer and Perner19, Baron-Cohen et al. 
has been modified by20. Smarties test was developed 
by Hogrefe, Wimmer and Perner21. Both tests were 
translated into Turkish and reliability studies were 
conducted by Girli and Tekin22. 

Second Level False Belief Tests  

In these tests require the subject to predict the person 
in the story by considering the knowledge of another 
character about a third person18. Chocolate bar task 
and Ice-cream truck task were used in the study. 
Chocolate test was developed by Flobbe et al.23. The 
Ice-Cream Van test was developed by Perner and 
Wimmer in 198524. Both tests were translated into 
Turkish was conducted by Girli and Tekin22. 

Reading The Mind in the Eyes Task-Child 
Version  

It is one of the advanced mind theory tests and was 
developed by Baron-Cohen et al.25. The eyes test 
requires inferences about a person's mental state by 
just looking at people's eye photographs. In addition, 
it includes functions such as face detection and 

emotion recognition 26. In this study, the Turkish 
version of the mind reading test by Alev Girli was 
used27. 

Hinting Task  

It is an advanced mind theory test developed by 
Corcoran et al. It examines the ability to predict the 
true intent behind indirect verbal expressions. There 
are 10 short paragraphs describing communication 
between two people and ending with one implying 
one to another. The participant is asked what the 
person actually wants to say. If the participant does 
not answer correctly to the first implication question, 
the question with a more explicit implication is 
passed. If the correct answer is given for the first 
implication, 2 points will be given; if the correct 
answer to the implied question is given correctly, 1 
point is given; and if both implied questions are not 
answered correctly, 0 points are given. A total of 20 
points can be obtained28. 

Statistical analysis 
Data were analyzed using SPSS 25.0 software. The 
findings were given as number, percentage, mean, 
standard deviation (SD), median and interquartile 
range (IQR). The suitability of numerical variables to 
normal distribution was examined by Shapiro - Wilk 
test. The homogeneity of variances was examined by 
Levene test. While age, total IQ scores the ADHD 
and OCD groups were compared with one-way 
ANOVA test; Gender, mother and father education 
were compared using chi-square test. Comparison of 
test scores between groups was performed using. 
Pearson correlation analysis was used for correlation 
analysis between numerical data. All hypotheses were 
bidirectional and statistical significance level was 
considered as p <0.05. 

RESULTS 

OCD and ADHD groups consisted of 30 individuals. 
46.7% (n = 14) of the patients were female and 53.3% 
(n = 16) were male, and the patients were between 
the ages of 12-16. No significant difference was 
found between WISC-R performance (t = 0.773; p = 
0.442), verbal (t = 1.757; p = 0.084) and total (t = 
0.685; p = 0.496) scores of OCD and ADHD groups 
(Table 1). 

All children in OCD and ADHD group (100%, n = 
60) were successful in the Smarties test (p=1,000). 
The rate of those who were successful in the Sally-
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Anne test (93.3%, n = 28) in OCD group was higher 
than ADHD group (73.3%, n = 22). (χ2=4,320; 
p=0,038). While OCD group and ADHD group were 
evaluated for false belief tests, 1st level false belief 
tests and 2nd level false belief tests were evaluated by 
classification. For the first level tests, the failure rate 

of OCD group (6.7%; n = 2) was lower than the 
failure rate of ADHD group (26.7%; n = 8) 
(χ2=4,320; p=0,038). For the second level tests, the 
failure rate of OCD group (13.3%, n = 4) was lower 
than the failure rate of ADHD group (33.3%, n = 10). 
(χ2=6,966; p=0,018). 

Table 1. Sociodemographic characteristics of OCD and ADHD group 
  OCD ADHD Test 

statistics 
p 

Age (mean ± sd)  13.73±1.48 13.37±1.32 X2=4.036 0,303 
Gender:%;(n)      
 Female %53.3 (16) %53.3 (16) X2=5.753 >0,99 

Male %46.7 (14) %46.7 (14) 
Maternal Education      
 

Elementary 10 10 0.07 0,999 
High School 10 10 
Univercity 10 10 

Paternal Education Elementary 10 9 0.07 0,999 
High School 11 11 
Univercity 9 10 

Wisc-r performance: mean±sd 94.60±12.244 100.17±12.298 z=1.757 0.084 
Wisc-r verbal: mean±sd 95.43±13.801 92.97±10.708 z=0.773 0.442 
Wisc-r  total: mean ±sd 94.57±10.298 96.40 ± 10.444 z=0.685 0.496 

ADD: attention deficit hyperactivity disorder, OCD: obsessive-compulsive disorder, WISC-R: Wechsler Intelligence Scale 

 

In OCD group, the percentage of those who were 
successful in the Chocolate Bar test (93.3%, n = 28) 
was higher than ADHD group (73.3%, n = 22) 
(χ2=4,320; p=0,038). The percentage of those who 
were successful in the Ice-Cream Truck test (93.3%, 
n = 28) was higher in the group of patients with OCD 
than those of ADHD group (63.3%, n = 19) 
(χ2=6,273; p=0,012) (Table 2). The mean score of the 

Eye-Mind Reading Test-Child Version (20.8 ± 2.1) in 
OCD group was higher than the mean score of 
ADHD group (16.6 ± 1.4); and this was statistically 
significant  (t=6,102; p<0,001). The mean score of 
Hinting Task (17.8 ± 1.6) in the OCD group was 
higher than the mean score of ADHD group (14.1 ± 
1.1), and this was statistically significant (Z=6,255; 
p<0,001) (table 3). 

Table 2. Distribution of general correct numbers of first and second level tests according to groups. 
  ADHD OCD   
  n % n % χ2 p 
Sally-anne test True 28 93.3 22 73.3 4.320 0.038 
Smarties test True 30 100.0 30 100.0   
General evaluation of Level 
1 false belief tests 

True 28 93.3 22 73.3 4.320 0.038 

Chocolate test True 28 93.3 22 73.3 4.320 0.038 
Ice-cream Truck Test True 28 93.3 19 63.3 7.954 0.005 
General evaluation of Level 
2 false belief tests 

True 26 86.7 17 56.7 6.966 0.018 

ADHD: attention deficit hyperactivity disorder, OCD: obsessive-compulsive disorder 
 
 

Table 3. The distribution of the average scores of Reading the Mind in the Eyes Task and Hinting Task. 
mean±sd OCD ADHD Test statistics p 
Reading The Mind in the Eyes Task:  20.8±2.1 16.6±1.4 z=6.102 P<0.001 
Hinting Task 17.8±1.6 14.1±1.1 Z=6.255 p<0.001 

ADHD: attention deficit hyperactivity disorder, OCD: obsessive-compulsive disorder 
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DISCUSSION 

It is known that there are studies evaluating ToM 
skills of adolescents and children with ADHD 
compared to their healthy peers; however, the 
number of studies evaluating ToM abilities of ADHD 
adolescents with different psychopathological patient 
groups is extremely low in the literature. This study 
aims to contribute to the gap in the literature by 
comparing ToM skills in adolescents with ADHD 
and OCD. The most powerful aspect of the study is 
that it is the first study comparing the ToM effects of 
ADHD and OCD, which are common 
psychopathologies among adolescents and children. 

ToM tests were applied to all adolescents. The results 
of our study can be summarized as follows: (1) In the 
first and second level false belief tests, the patients 
with ADHD had significantly lower scores than the 
patients with OCD. When all of the false belief tests 
were evaluated, ADHD group showed significantly 
lower performance in basic ToM skills compared to 
OCD group. (2) In the mind reading and implication 
tests from the eyes where advanced ToM skills were 
evaluated, ADHD group showed significantly lower 
performance than OCD group. 

Consistent with our results, the previous ToM studies 
report that the first level false belief test performance 
deteriorates in children with ADHD compared to 
healty control29,30,31. Todays findings showed that 
second level false belief test performance in ADHD 
group is significantly worse than OCD group. There 
are also studies consistent with the study showing 
that children with ADHD and high-functional autism 
spectrum disorder (HFASD) perform poorly in ToM 
tests, especially in the second-level false belief field, 
compared to healty control32. In a study conducted 
with ADHD, ASD, ADHD + HFASD and healthy 
control group, ToM performance was lower in the 
groups with ADHD symptoms33. Previous TOM 
studies with children diagnosed with ADHD have 
shown different results from the study34,35. Miranda 
et al. previously evaluated ToM and executive 
functions on ADHD, HFASD and healthy control 
groups. ADHD, HFASD groups showed low ToM 
performance than healthy control groups 36. Present 
results are similar to the findings of previous studies, 
where ADHD group performed poorly. Different 
studies determined that attention 
deficit/hyperactivity disorder, oppositional defiant 
disorder and depression and anxiety rates were higher 
in children diagnosed with ADHD than in children 

with typical development children37,38. 

In prior studies, attention has been reported to have 
a significant effect on the performance of reading the 
mind in eyes and facial recognition39. In this study, it 
was found that adolescents diagnosed with ADHD 
had poorer mind reading performance compared to 
adolescents with OCD. Sinzig et al.33 examined 
ADHD, HFOSB, ADHD + HFOSB, and the 
control group for mind reading and facial recognition 
test results. Consistent with the study, it was reported 
that ADHD group showed significantly lower 
performance and the presence of ADHD symptoms 
reduced the ability to reading mind from the eyes in 
ADHD and HFOSB groups. 

The study has some methodological limitations. First 
of all, we used an inappropriate sampling method for 
participants due to limited time and resources. As a 
relatively small sample is studied, ToM studies need 
to be repeated with larger ADHD and OCD groups. 
Subtypes of ADHD and should be evaluated in terms 
of ToM skills. The majority of patients with ADHD 
and OCD were receiving medical treatment and the 
life-time tic comorbidity of patients was not be 
controlled. It is an important deficiency that the 
healty control group is not included in the study. The 
other limitation of the study was the lack of 
assessment of effective functions with ToM tests. 
Furthermore, the cross-sectional study does not 
provide information about the progression of 
ADHD and OCD, treatment resistance or changes in 
symptomatology and the development of ToM 
impairment. These restrictions may affect the 
generalizability of results. 

Consistent with previous studies, our study 
demonstrated strong evidence that ADHD affects 
negatively ToM skills. ADHD groups performed 
poorly compared to OCD group in basic and 
advanced ToM tests. Despite mentioned limitations, 
It is known that SC and ToM in children and 
adolescents with ADHD are comparative evaluations 
to healthy control groups but comparative studies 
with OCD have not been found. The fact that our 
sample was kept in a narrow range, such as 12-16 
years, only adolescents, adds value to our study. The 
future studies are needed which healthy control 
group is also included in the comparisons and 
whether ToM deficiencies will improve with 
ADHD's standard treatment. Effective interventions 
for ToM deficiency may assist ADHD treatment in 
adolescents. 
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