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ABSTRACT

Introduction: The differential features of childhood-onset obsessive compulsive disorder (OCD) compared to adult-onset OCD are being more of a focus of attention in recent years. 
The aim of this study was to determine the clinical and neuropsychological profiles of children and adolescents diagnosed with childhood-onset OCD and to investigate the association 
between the duration, severity, comorbidity, and family history of the disorder and clinical and neuropsychological functional impairments.

Methods: Thirty-five OCD patients (patient group) and 35 healthy control subjects (control group) between 8-15 years of age were included. To investigate the neuropsychological profiles, 
the Wisconsin Card Sorting Test (WCST), Stroop Test, and Continuous Performance Test (CPT) were applied. To assess the clinical and behavioral profiles, the Children’s Depression 
Inventory (CDI), Conner’s Parent Rating Scale (CPRS-48), and the Yale Brown Obsessive Compulsive Scale (YB-OCS) and Yale Global Tic Severity Rating Scale (YGTSRS) were given.

Results: Based on the performance in the WCST, Stroop Test, and SPT, the results of the study reveal that childhood-onset OCD patients have statistically significant worse performance 
compared to healthy controls in terms of executive functions, sustained attention, and motor inhibition tasks. Excluding the comorbid diagnoses, childhood-onset OCD patients did not 
show a difference in behavioral problems, but they had higher levels of anxiety compared to healthy controls.

Conclusion: The findings of this study reveal that independent of the duration, severity, comorbid problems, and anxiety levels, the disorder itself is associated with worse performance 
in executive functions, attention, and motor inhibition processes, and a positive family history of OCD is an important risk factor. Long-term follow-up studies with patients diagnosed 
with childhood-onset OCD would be a logical next step in order to determine the cause-effect relation between the disorder and cognitive impairments. (Archives of Neuropsychiatry 
2014; 51: 334-343)
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Introduction

Obsessive compulsive disorder is a disease that obsession 
and compulsions is frequently coexisted  clinically but the pres-
ence of either obsession or compulsion is sufficient for making 
the diagnosis. It is resuting in the disability of the disorder af-
fected individual (1). 

The data obtained from epidemiological studies have demon-
strated that OCD is not a rare condition in children and adoles-
cents in contrast to previously accepted general data. Studies 
have shown that the lifelong prevalence of OCD is 3.0% and the 

annual prevalence ranges between .5% and 2.1%. These rates 
are similar for children, adolescents, and adults (1,2,3). 

In the literature, OCD is named as childhood-onset OCD if it 
started before adolescence and as adult-onset OCD if it started 
in adolescence or later (4). Although the differentiation between 
these two groups is not clear, childhood-onset OCD is different 
from adult-onset OCD in terms of gender distribution, accompa-
nying psychiatric diseases, treatment response, distribution of 
obsessions and compulsions, and high-genetic transmission; it 
is still being discussed if it is a subgroup. It has been reported 
that genetic involvement ranges between 45% and 65% in child-



hood-onset OCD (5). Twin studies related with OCD have shown 
that comorbidity rates range between 70% and 80% in monozy-
gous twins and between 20% and 50% in dizygous twins (6). The 
rates of OCD and subclinical OCD were examined in the first-de-
gree relatives of individuals with a diagnosis of OCD, and sub-
clinical OCD was found to be observed in 19.8% of the first-de-
gree relatives of the individuals who had checking compulsions 
and in 8.7% of the first-degree relatives of the individuals who 
had washing compulsion (7). Based on these data, it is thought 
that genetic properties may be more important for some clinical 
subtypes of OCD, and genetic properties cause a predisposition 
to OCD rather than direct introduction to the disease. 

The data obtained from imaging studies and neuropsycho-
logical studies are considerably important in understanding the 
pathophysiology of OCD. Structural and functional brain imag-
ing studies comparing individuals with a diagnosis of OCD with 
healthy controls have demonstrated differences in the prefron-
tal cortex, basal ganglia, anterior cingulate cortex (ACC), and/or 
thalamus (8). Increased activity in the orbitofrontal cortex (OFC), 
ACC, and caudate nucleus in resting and symptom provocation 
states and decreased activity following treatment suggest that 
these regions are important in OCD symptoms (9). The medial re-
gion of OFC is particularly important with regard to reward and 
motivational evaluation and in learning the appropriate response 
to stimuli; it is directly related with the paralimbic, limbic, and 
diencephalic structures (insular cortex, amigdala, and hypo-
thalamus) that are responsible for the regulation of emotion. The 
lateral region is related with behavioral inhibition, response pre-
vention, and selection of one of the responses and is linked with 
the caudate nucleus (10). In addition, OFC is related with anteri-
or singulate cortex (ASC) that has a significant role in functions, 
including determining the appropriate behavioral pattern under 
unclear conditions, demonstrating the priority of strong response 
patterns, observing self-behavior, and detecting errors (11). The 
dorsolateral prefrontal cortex (DLPC) among the prefrontal cor-
tex regions that are responsible for executive functions is related 
particularly with attention, planning, and working memory (12,13).

A consistent model reflecting the neuropsychological char-
acteristics of childhood-onset OCD cannot be established be-
cause of the few number of studies conducted with children 
with a diagnosis of OCD as well as the fact that studies have 
been conducted with different age groups and the difference in 
cognitive characteristics have been measured by tests used in 
different studies. The results obtained are intensified on exec-
utive tasks (response inhibition, changing installation, decision 
making) (14,15), non-verbal memory, spatial working memory 
problems (16,17), and attention (sustained attention, shift in at-
tention) (18). Few studies conducted with adult samples indi-
cate that the problems of response inhibition as well as change 
in installation (14) and planning (19) may be neuropsychological 
endophenotype candidates for OCD.

In this study, it was aimed to determine the clinical and neu-
ropsychological characteristics of childhood-onset OCD to ex-

amine the effect of familial clustering and clinical variables on 
cognitive functions and to demonstrate the neuropsychological 
risk factors related with early-onset OCD. 

Methods

Sample
The study sample was composed of two groups including the 

study group that consisted of 35 patients aged between 8 and 15 
years diagnosed with OCD according to the DSM-IV-TR diagnostic 
criteria whose symptoms had begun at the age of 12 years and 
earlier and who had a score of 10 and above in CY-BOCS and the 
healthy control group that consisted of 35 individuals who had no 
familial history of psychiatric disease and showed similar socio-
demographic properties with the study group. In addition, in some 
statistical analyses, the OCD group was divided into two groups as 
individuals with and without a positive familial history according to 
the presence of first- and second-degree family members clinical-
ly meeting the diagnostic criteria of OCD and who have received 
treatment according to parental interviews. 

Clinical Assessment Tools
Sociodemographic Data Collection Tool: This form that was 

specifically prepared for this study by the investigators con-
tained information related with identity, address, phone number, 
education status, familial socioeconomical status, parent–sib-
ling status, and familial structure of the subjects. In addition, 
the age of disease onset, type and course of the disease, the 
time passed until presentation for treatment, the drugs used, 
and familial history of psychiatric disease were recorded for 
the patient group. 

The Schedule of Affective Disorder and Schizophrenia for 
School-Age Children-Present and Lifetime Version (K-SADS-PL): 
All participants were assessed by K-SADS-PL, and the diagnoses 
and additional diagnoses were determined. This schedule is a 
semi-structured interview form developed by Kaufman et al. (20) 
in 1997 to determine the psychopathologies of children and ado-
lescents in the past and present time according to the DSM-III-R 
and DSM-IV diagnostic criteria. The Turkish validity and reliability 
study for K-SADS-PL was performed by Gökler et al. (21). 

Children’s Yale–Brown Obsessive Compulsive Scale for 
Children (CY-BOCS): This scale, which was developed by Good-
man et al. in 1986, is a semi-structured questionnaire form 
based on clinical interview. The assessment is made according 
to the clinical judgement of the interviewer based on the infor-
mation given by the child and parents. As a result, the obsession 
severity score, compulsion severity score, and the total severity 
score composed of the sum of the two are obtained. The in-
ter-assessor reliability study of the scale in the Turkish sample 
was published by Yücelen et al. (22).
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Conners Parents Rating Scale (CPRS-48): This scale con-
sists of a total of 48 items. The factor “attention deficit” is 
screened by 5 items, the factor “hyperactivity” is screened 
by 4 items, the factor “oppositional defiance” is screened by 
5 items, and the factor “behavioral disorder” is screened by 11 
items. The internal consistency of the scale was calculated by 
the Cronbach alpha coefficient and was found to be between 
.67 and .92 for four subscales. The item-total correlation range 
value (r) was reported to be up to .35–.81. The Turkish adaptation 
of the scale was performed in 1998 by Dereboy et al. (23). 

Child Depression Inventory (CDI): This scale is a self-as-
sessment scale that can be applied to children aged between 6 
and 18 years. Each item includes three different options in this 
27-item scale. The child is asked to select the most appropriate 
option for the last 2 weeks. Each item is calculated according to 
the symptom severity and scored as 0, 1, and 2. The higher the 
score obtained, the higher the severity of depression. The high-
est score is 54 and the cut-off value is 19. The Turkish validity 
and reliability study of the scale was performed by Öy et al. (24). 

The Yale Global Tic Severity Scale (YGTSS): This scale is 
a schedule filled in by the clinician based on a semi-structured 
interview. Motor and vocal tics in the last 1 week are recorded 
based on the report of the child and parents. The adaptation of 
the scale to the Turkish sample and the reliability study were 
performed by Zaimoğlu et al. (25).

Neuropsychological Tests
Wisconsin Card Sorting Test (WCST): This test was de-

veloped in 1948 by Berg. Heaton et al. (26) modified this test 
in 1981 and 1993 and prepared its manual. In this study, the 
computer version of the test was used, and the total reaction 
number (WCST1), total error number (WCST2), total correct 
number (WCST3), completed category number (WCST4), total 
perseverative reaction number (WCST5), total perseverative 
error number (WCST6), total non-perseverative error number 
(WCST7), perseverative error percentage (WCST8), the num-
ber of reactions used for completing the first category (WCS9), 
conceptual level reaction number (WCST10), conceptual level 
reaction percentage (WCST12), and learning (WCST13) scores 
were analyzed. 

The Stroop Color and Word test: This test was developed 
by Stroop in 1935 as an experimental task. The Stroop Test has 
various forms. In our study, the Stroop Test Basic Sciences 
Research Form (BSRF) was used. Standardization studies for 
the Stroop Test BSRF have been performed (27). Basically, it 
evaluates “intensification and sustainability of attention,” “re-
sistance against confounding stimuli,” and “ability to stop and 
suppress inappropriate stimuli and tendency to perform inap-
propriate reaction” depending on time and the task given. It 
was found that the most valid characteristic measured by the 

Stroop Test BSRF was a disturbing effect (the fifth part stated 
by the colors in the second card). In addition, the test has been 
reported to assess the reading speed (time for completing the 
first card) that reflects attention and identification of the color 
(time for completing the third and fourth cards). In our study, 
the Stroop-1 time score and Stroop-5 time score that evaluated 
attention were considered. 

The Continuous Performance Test (CPT): This test that mea-
sures the ability to sustain attention is based on the follow up 
of changes that occur randomly in the flow of stimulus. It is 
realized on the basis of letters that appear and disappear on 
computer screen. Here, the target stimulus should be respond-
ed and the non-target stimuli should be avoided. Missed targets 
are evaluated as an indication for attention deficit, and pressing 
inappropriately is evaluated as an indication for impulsivity (28). 
The CPT is evaluated using a computer.

Wechsler Intelligence Scale for Children - Revised form 
(WISC-R): This is an intelligence test developed by Wechsler for 
children aged between 6 and 16 years (29). Its validity and reli-
ability study for Turkish children were estimated (30). In the study, 
WISC was applied to the participants for psychometric assess-
ment by the same specialist psychologist; verbal intelligence co-
efficient (IC), performance IC, and total IC were evaluated. 

Procedure 
In all participants, the diagnoses and co-diagnoses were 

evaluated by K-SADS-PL. For psychometric assessment, WISC 
was applied to the participants by a specialist psychologist. The 
sociodemographic data of the participants was transferred to 
the sociodemographic data form by the interviewer together 
with the parents. The CDI was applied to the participants, and 
CPRS-48 was applied to the families. CY-BOCS and YGTSS were 
filled in by the interviewer in the light of the clinical assessment 
data. Following the clinical assessment, the WCST, Stroop Test 
BSRF, and CPT were applied to the participants by the interview-
er with an alternating order among consecutive subjects. 

Evaluation of the data 
In our study, the numerical variables were expressed as 

mean±standard error or median (minimum–maximum), and the 
categorical variables were expressed as figures and percentag-
es (%). Kolmogorov–Smirnov test was used for testing the nor-
mality distribution of the continuous variables; non-parametric 
tests were used in the analysis because our data did not show 
a normal distribution. Comparisons of the groups were per-
formed using Student’s t-test, Mann–Whitney U-test, and chi-
square test depending on the appropriateness of the statistical 
assumptions. Spearman’s correlation coefficient was used for 
correlation analyses of the variables that did not show normal 
distribution. The models predicted by the multiple regression 
model selection method were compared using the probability 



ratio statistics and a p value of <0.05 was considered to be sta-
tistically significant. In the analysis of the data, the Statistical 
Package for Social Sciences 13.0 (SPSS Inc., Chicago, IL, USA) 
program was used. 

The Ethical Principles of the Study
The necessary permission was obtained from the Medical 

faculty Ethics Committee, and the families and children who 
gave informed consent were included in the study. 

Results

Lateralization Properties 
In the lateralization evaluation of the participants, the rate of 

being right handed during writing was found to be 94.3%, and the 
rate of being left handed was found to be 5.7% in both OCD and 
control groups; there was no difference between the groups (p=1). 

Intelligence measurement
The mean total WISC-R score as well as the mean verbal and 

performance scores were determined separately for the groups, 
and the median values were compared. No difference was found 
between the OCD and control groups in terms of total WISC-R 
scores and subscores (z=.56 and p=.81 for verbal IQ; z=1.23 and 
p=.23 for performance IQ, and z=.89 and p=.5 for total IQ). The to-
tal WISC-R scores were re-evaluated for the OCD groups with 
and without a positive familial history. In the group with a positive 
familial history, the median total WISC-R score was found to be 
94.5 (min–max: 82–115), and the median value of the other group 
was found to be 96 (min–max: 86–109); there was no statistically 
significant difference between the groups (p=.463).

Clinical properties of the OCD group
In the OCD group, the mean age of disease onset was found 

to be 9.51±1.77, and 40% of the patients stated that they were 
confronted with a psychosocial stress at 1 month before the 
symptoms started. A total of 48.6% of the patients presented for 
treatment at the request of their families, 45.7% presented at 
their own wish and at the request of their families, and 5.7% 
presented with referral of their teachers. 

Obsession and compulsion were present together in 85.7% 
of the patients, whereas compulsion without an accompaniment 
of obsession was present in 14.3% of the patients. When the 
symptom distribution of the OCD group was examined, the most 
common obsessions included contamination obsession (45.7%), 
aggression obsession (25.7%), sexual obsession (11.4%), reli-
gious obsession (11.4%), magical thoughts/superstitious belief 
obsession (5.7%), whereas the most common compulsions in-
cluded washing/cleaning compulsion (45.7%), checking com-
pulsion (34.3%), sorting/arrangement compulsion (28.6%), other 
compulsions (17.1%), repetitive ritual behavior (8.6%), and ex-
cessive magical thoughts/superstitious behaviors (8.6%). 

When the OCD group was evaluated in terms of comorbid 
psychiatric diseases, it was observed that 71.4% of the pa-
tients had an additional diagnosis of psychiatric disease, and 
the most common comorbidities included tic disorder, attention 
deficit hyperactivity disorder (ADHD), pervasive anxiety disor-
der (PAD), specific phobia (SP), oppositional defiant disorder 
(ODD), social anxiety disorder (SAD), depressive disorder (DD), 
and enuresis. 

WCST Scores
A statistically significant difference was found between the 

groups in the scores, excluding the total correct, the number of 
reaction for completing the first category, failure to sustain the 
installation, and learning subdimension scores when the WCST 
subdimension scores were assessed by the Mann–Whitney 
U-test. The intra-group comparison of the WCST subdimension 
scores is presented in Table 1. 

Stroop Test Scores 
When the comparison groups were analyzed in terms of 

Stroop-1 and Stroop-5 completion time scores, it was found that 
the OCD group completed Stroop-5 in a significantly longer time 
than the control group (Table 1).

Continuous Performance Test scores 
CPT missing and erroneous pressing numbers showed signifi-

cant difference between the groups. The OCD group scored signifi-
cantly higher in both score types than the control group (Table 1). 

Presence of Familial History and Neuropsychological 
Properties in OCD
After the patient group was grouped in terms of the presence 

of a positive familial history of OCD in first- and second-degree 
relatives, the neuropsychological test results were re-evaluat-
ed. The group with a positive familial history showed poorer 
performance in terms of the WCST total perseverative reaction 
number (p=.049*), total perseverative error number (p=.017*), 
CPT lack of pressing at the appropriate time (p=.02*), and CPT 
pressing at the inappropriate time (p<.001*) scores, whereas no 
difference was found between the groups in terms of Stroop-1 
and Stroop-5 completion times (p=.405, p=.134).

Because the mean age of the OCD group with a positive famil-
ial history of OCD was significantly younger than the OCD group 
with a negative familial history of OCD, the effect of age on the 
neuropsychological properties that were found to be different 
between the two groups was checked using the Spearman’s 
correlation coefficient. Although the CPT pressing at the inappro-
priate time [p=0.00, rho=(−.519)] and the CPT lack of pressing at 
the appropriate time [p=.037, rho=(−.355)] scores showed nega-
tive correlation with age, the total WCST perseverative reaction 
number [p=.135, rho=(−.257)] and total perseverative error num-
ber [p=.063, rho=(−.317)] were not found to be correlated with age. 
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Multiple Regression Analysis 
In our study, a negative correlation was found between age 

and “pressing at the inappropriate time” as well as “lack of press-
ing at the appropriate time” scores in CPT, which is one of the psy-
chometric tests used. Because the mean age in the OCD group 
with a positive familial history was younger than the mean age in 
the OCD group with a negative familial history and a statistically 

significant difference was found between the two groups in terms 
of the subscores that showed a negative correlation with age, mul-
tiple regression analysis was performed to check the effect of the 
variables on the test results. Two models were formed using the 
factors that may be effective for CPT pressing at the inappropri-
ate time and CPT lack of pressing at the appropriate time (familial 
history, age, ADHD, and tic disorder comorbidity). Statistically sig-
nificant results were obtained for both multiple regression models. 
It was observed that the presence of a positive familial history of 
OCD was the only factor that significantly affected the CPT press-
ing at the inappropriate time and CPT lack of pressing at the appro-
priate time scores (Tables 2,3). 

ADHD Comorbidity and Neuropsychology Test Results 
In the OCD group, ADHD comorbidity was present in nine 

individuals (25.7%). With the objective of excluding the effect 
of ADHD on the neuropsychological tests, the data that were 
found to be statistically significant were re-evaluated after 
these patients were excluded from the analysis. Exclusion of 
the subjects with ADHD did not affect the results. The results 
are summarized in Table 4. 

Tic Disorder Comorbidity and Neuropsychological
Test Results 
In the OCD group, 10 individuals (28.6%) had a tic disorder co-

morbidity. With the objective of excluding the potential effect of tic 
disorder on neuropsychological tests, the data that were found to 
be statistically significant were re-evaluated after these patients 
were excluded from the analysis. The significance continued af-
ter these subjects were excluded from the analysis, except for 
Stroop-5 completion time. The results are presented in Table 5. 

Disease Severity, Total Disease Time, and 
Neuropsychological Test Results 
Spearman’s correlation coefficient was used to evaluate 

if there was a correlation between the total score of CY-BOCS 
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Table 1. Comparison of WCST, Stroop, and CPT subdimen-
sion scores of the comparison groups

 OCD group Control
 Median Median
 (min–max) (min–max) z p

 OCD group Control
 Median Median
 (min–max) (min–max) z p

Total reaction number  128 95 4.0 <.001*
 (80–128) (72–128)

Total correct number 76 73 .1 .92
 (51–90) (60–100)

Total error number 47 25 4.73 <.001*
 (13–77) (10–56)

Total perseverative  28 14 4.64 <.001* 
reaction number (6–55) (6–37)

Total non-perseverative  20 12 4.26 <.001* 
reaction number (7–38) (4–45)

Total perseverative error  24 12 4.25 <.001* 
number (3–45) (6–33)

Completed category number 4 6 4.31 <.001*
 (1–6) (3–6)

Perseverative error percentage  18.7 11.7 4.44 <.001*
 (6.8–35.1) (7–25.7)

First category completion  12 12 1.178 .239 
reaction number (10–55) (10–41)

Conceptual level reaction  53.1 72.4 4.42 <.001* 
percentage (17.1–81.2) (17.7–84.7)

Failure to sustain installation 2 1 .71 .474
 (4-4) (0–11)

Learning score −1.5 −0.6 1.15 .248
 (−179–10.3) (−14.9–5.7)

Stroop-1 completion time 10.24 9.71 1.903 .057
 (7.3–15.2) (6.8–14.3)

Stroop-5 completion time 30.72 27.16 2.719 .007*
 (17.9–55.9) (19–37.9)

CPT lack of pressing at the  3 1 3.259 .001* 
appropriate time (0–16) (0–7)

CPT pressing at the  9 3 3.954 <.001* 
inappropriate time (1–33) (0–13)

WCST: Wisconsin card sorting test; CPT: continuous performance test

Table 2. Multiple regression analysis results performed 
among the factors that could be effective on the CPT press-
ing at the inappropriate time scores 

 Parameter Standard  
Variable  (B) error Beta t p

Coefficient 43.543 7.327  5.943 .000

Familial history of  −10.651 3.188 −.525 −3.341 .002*
OCD 

Age −1.342 2.896 −.065 −.463 .647

ADHD −3.852 3.204 −.166 −1.202 .239

Tic disorder −6.053 3.233 −.270 −1.872 .072

F(6,28)=6.942 r3=.598
CPT: Continuous performance test; OCD: Obsessive compulsive disorder; ADHD: 
Attention deficit hyperactivity disorder



that is used to determine the disease severity and the neuro-
psychological test results that were found to be statistically 
significant. A statistically significant negative correlation was 
found between the disease severity and the WCST completed 

category number [p=.34, rho=(−.358)]. No significant correlation 
was found between the disease time and neuropsychological 
test results. 

Discussion 

This study is a cross-sectional study that compared children 
and adolescents who were diagnosed with childhood-onset 
OCD with children and adolescents who had no clinical psy-
chopathology in terms of sociodemographic, clinical, and neu-
ropsychological properties; this study examined the potential 
effect of the presence of a positive familial history of OCD on 
the clinical and neuropsychological properties and investigated 
the relation between disruption in neuropsychological functions 
and clinical findings of the patients. 

In our study, three neuropsychological tests were used 
to evaluate attention and executive functions. These include 
WCST, Stroop Test, and CPT. There are different points of views 
in terms of the properties measured by WCST. These properties 
include “abstract reasoning,” “concept formation,” “concep-
tual reasoning,” “determining property,” “working memory,” 
“executive functions,” and “attention.” According to factor 
analysis studies, WCST subscores are collected under the 
following three factors: the first factor is qualified as perse-
veration tendency, the second factor is qualified as conceptu-
alization/reasoning, and the third factor has been reported to 
explain a small portion of variance; no significant correlations 
are present between the scores in question (31). An increased 
perseverative reaction number in WCST has been associated 
with the inability to suppress incorrect response, and this leads 
to the persistence of maintaining the old installation (32). In the 
study of Andres et al. in which 29 patients with a diagnosis of 
OCD between the ages of 7 and 18 years with no comorbidi-
ty were matched with 22 healthy controls, it was shown that 
the patients showed significant disruption before treatment in 
some parameters of WCST (completed category number, error 
score, perseverations) (15). In the study by Shin et al. that was 
conducted with 17 OCD, 25 ADHD, and 21 tic disorder patients 
as well as 23 healthy controls aged between 6 and 16 years, 
the OCD and ADHD groups showed poorer performance in the 
“completed category number” and “total error number” scores 
than the control group, whereas the mean perseverative error 
scores of the OCD group were found to be higher than those 
of the depression group and the healthy control group (33). In 
addition, there are studies that used WCST in children and ad-
olescents with a diagnosis of OCD and found no difference be-
tween the patient and control groups (18,34). However, almost 
none of the sample groups of these studies stated the period of 
onset of OCD (childhood or adulthood onset). Our results were 
found to be compatible with the studies that presented data in 
the direction that patients showed poorer performance in the 
subscores, which showed perseveration tendency. Considering 

339Baykal et al.
Childhood OCD, Neuropsychology, Early Onset

Table 4. Comparison of the neuropsychological test results of 
the control group and OCD group without ADHD comorbidity

 OCD without  Control
 n=26 n=35
 Median Median 
 (min–max) (min–max) z p

Total reaction number  128 95 3.68 <.001*
 (80–128) (72–128) 
Total error number 47 25 4.44 <.001*
 (13–82)  (10–56) 
Total perseverative 30.5 14 4.48 <.001*
reaction number (6–60) (6–37) 
Total non-perseverative  22 12 4.25 <.001*
reaction number (7–38) (4–45) 
Total perseverative 25 12 3.96 <.001*
error number (3–53) (6–33) 
Completed category number 4 6 4.28 <.001*
 (1–6) (3–6) 
Perseverative error percentage 20.7 11.7 4.28 <.001*
 (7.5–41.4) (7–25.7) 
Conceptual level reaction 51.1 72.4 4.22 <.001*
percentage (17.1–81.2) (17.7–84.7) 
Stroop-5 completion time 30.9 27.1 2.22 .027*
 (19.2–52.5) (19–37.9) 
CPT lack of pressing at the 3.5 1 3.17 .001*
appropriate time (0–22) (0–7) 
CPT pressing at the  7.5 3 3.19 .001*
inappropriate time (1–33) (0–13) 

CPT: Continuous performance test; OCD: Obsessive compulsive disorder; ADHD: 
Attention deficit hyperactivity disorder

Table 3. Multiple regression analysis results performed 
among the factors that could be effective on the CPT lack 
of pressing at the appropriate time scores 

 Parameter Standard  
Variable  (B) error Beta t p

Coefficient 6.464 5.545  1.166 .253

Familial history -4.692 1.993 -.482 -2.355 .026*

of OCD 

Age -0.587 .416 -.260 -1.410 .169

ADHD 3.761 1.840 -.338 2.044 .50

Tic disorder 2.961 1.983 -.275 1.493 .146

F(5,29)=2.454 r3=.297
CPT: Continuous performance test; OCD: Obsessive compulsive disorder; ADHD: 
Attention deficit hyperactivity disorder



that our participants were only individuals who had a diagnosis 
of childhood-onset OCD, it can be stated that these results that 
were obtained in a more specific group are important in terms 
of showing the negative effects of the disease on the central 
nervous system that has not completed its development and on 
the executive functions in the early period. Some studies con-
ducted with adult patients have reported that a marked disrup-
tion occurs in the total error (35), perseverative error (36), and 
completed category (37) numbers, whereas the results of some 
other studies do not support these results (38,39). Based on the 
literature information that childhood-onset OCD continued at a 
rate of 40% in the adulthood (40), evaluation of childhood-on-
set OCD subjects separately using neuropsychological tests for 
groups in whom the disease continues and does not continue 
clinically by further studies may provide important information 
to explain if the disorder leads to permanent deficits in the de-
velopmental process. On the other hand, the fact that a differ-
ence between the two groups was found only in terms of con-

ceptual reaction percentage among the subscores that showed 
conceptualization/reasoning, and that no difference was found 
in terms of the other areas collected under this factor suggest-
ed that this result may not be significant. When the literature 
was examined, data suggesting that individuals with a diagnosis 
of OCD showed failure in the sustainability of installation were 
found (33), but no such finding was obtained in our study.

The Stroop Test evaluates “intensification and sustainability 
of attention,” “resistance to confounding stimuli,” “ability to stop 
and suppress inappropriate stimuli and tendency to perform in-
appropriate reactions” depending on the time and the task given. 
It has been stated that the most valid property measured by the 
Stroop Test BSRF is the disrupting effect (the fifth part where the 
colors in the second card are stated). It has been reported that 
disruption in the sustainability of installation under disrupting ef-
fect is particularly related with damage to the OFC. It has also 
been reported that the test evaluates the reading speed (the time 
to complete the first card) and identification of the colors (the 
time to complete the third and fourth cards) that reflect attention 
(41). In our study, the Stroop-1 and Stroop-5 completion times 
were evaluated, and the patient group showed a significant dif-
ference compared with the control group in terms of Stroop-5 
completion time. When the literature was examined, publica-
tions that considered disruption in the control mechanisms of 
impulse and thought as the basic disruption of cognitive behav-
ioral model in terms of OCD pathophysiology and the Stroop Test 
were proposed to be used in the evaluation of cognitive inhibi-
tion processes in this context (42). In one study that investigat-
ed the neurocognitive properties before and after treatment in 
children and adolescents with a diagnosis of OCD, automatic re-
sponse inhibition in the Stroop Test was found to be poorer in the 
individuals with a diagnosis of OCD; no difference was reported 
to be found between the groups after treatment (15). In a study 
performed by Beers et al. in which 21 OCD subjects (mean age: 
12.3) and 21 healthy controls (mean age: 12.2) were compared, it 
was reported that the OCD group showed poorer performance 
in terms of reading words and stating colors in the Stroop Test 
(34). Chamberlain et al. compared the disease-free first-degree 
relatives of the individuals with a diagnosis of OCD with heathy 
controls and reported that response inhibition may be an en-
dophenotype for OCD (14). In addition to this data, there are also 
publications that have reported that there is no disruption in the 
cognitive inhibition processes in children and adolescents with 
a diagnosis of OCD (43,44). 

CPT basically measures the ability to “sustain attention” 
and is based on the ability to trace the changes that randomly 
occur in the flow of stimulus. Missed targets are evaluated as 
attention deficit, and erroneous alarms (pressing at inappropri-
ate times) are evaluated as indications of impulsivity (28). In our 
study, statistically significant differences were found in terms 
of the missing and erroneous pressing subscores in the patient 
group compared with the healthy controls. In the study by Shin 
et al., which was conducted with 106 children and adolescents 
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Table 5. Comparison of the neuropsychological test results 
of the control group and OCD group without tic disorder co-
morbidity

 OCD without   
 Tic disorder Control
 n=25 n=35 
 Median Median 
 (min-max) (min-max) z p

Total reaction number  128 95 3.22 .001*
 (80–128) (72–128) 

Total error number 47 25 3.84 <.001*
 (13–82) (10–56) 

Total perseverative reaction 28 14 3.73 <.001*
number (6–60) (6–37) 

Total non-perseverative  21 12 3.81 <.001*
reaction number (7–38) (4–45) 

Total perseverative  24 12 3.22 <.001*
error number (3–53) (6–33) 

Completed category number 4 6 3.41 .001*
 (1–6) (3–6) 

Perseverative error percentage 18.7 11.7 3.57 <.001*
 (6.8–41.4) (7–25.7) 

Conceptual level reaction 53.1 72.4 3.55 <.001*
percentage (17.1–81.2) (17.7–84.7) 

Stroop-5 completion time 30.2 27.1 1.77 .076
 (17–55) (19–37.9) 

CPT lack of pressing at the 2 1 2.40 .016*
appropriate time (0–22) (0–7) 

CPT pressing at the  5 3 2.78 .005*
inappropriate time (1–29) (0–13) 

CPT: Continuous performance test; OCD: Obsessive compulsive disorder
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aged between 6 and 16 years, the CPT results of the OCD group 
were not found to be different compared with those of the 
healthy controls (33). In contrast to these results, Wooley et al. 
compared 10 adolescents with a diagnosis of OCD who were in 
partial remission and nine healthy controls during three differ-
ent tasks that required inhibitory control using functional mag-
netic resonance imaging (fMRI); the activity was found to be 
decreased in the right OFC, thalamus, and basal ganglia during 
the task of “stop” and in the mesial frontal region in the state 
of “insufficient inhibition” in the OCD group. Changing the task 
and suppression of disruptive effect were found to be related 
with sustaining the activity in the frontal, temporoparietal, and 
cerebellar regions. It has been reported that disruption occurs 
in the frontostriatothalamic brain regions required for motor in-
hibition in OCD, and disruption in the temporoparietal and fron-
tocerebellar attention pathways included mostly the cognitive 
processes of inhibition (45). Our results were compatible with 
the data suggesting that disruption occurs during motor inhibi-
tion processes in individuals with a diagnosis of OCD. 

When the OCD group was compared in itself according to 
the presence of familial history in terms of neuropsychological 
test results, no difference was found in the Stroop Test results; 
however, the group with a positive familial history was found 
to show poorer performance in terms of WCST total persever-
ative reaction number, total perseverative error number, CPT 
lack of pressing at the appropriate time, and CTP pressing at 
the inappropriate time scores. Menzies et al. compared 31 in-
dividuals diagnosed with OCD and 31 disease-free first-degree 
relatives with healthy controls and reported that OCD patients 
and their relatives showed delayed reaction during the “stop” 
task in terms of response inhibition compared with healthy con-
trols. Disruption in behavioral inhibition found in patients and 
relatives was found to be significantly related with decreased 
gray matter volume in the orbitofrontal and right inferior frontal 
regions, and it was found to be related with increased gray mat-
ter volume in the singulate, parietal, and striatal regions. These 
MRI findings were interpreted as possible anatomic regions of 
the endophenotypic property proposed to be related with inhibi-
tion tasks for OCD (46). In another study, 35 patients of OCD pro-
band and their 35 disease-free relatives were compared with 
31 healthy controls who were not in the OCD proband and their 
31 relatives in terms of neuropsychological properties using the 
Tower of Hanoi, Iowa gambling test, and WCST. Although indi-
viduals with a diagnosis of OCD showed inadequacy in the ar-
eas of deciding, planning, and cognitive flexibility, their relatives 
who were in the OCD proband showed poorer performance in 
each of the three tests than the ones in the healthy control pro-
band. These findings were interpreted by the investigators such 
that disruption in executive functions may be endophenotype 
for OCD, and the problems of deciding and planning were clus-
tered in the families who were in the OCD proband and indicat-
ed to the hereditary component of OCD (47). The results of our 
study suggested that individuals with a diagnosis of OCD and a 

positive familial history may have an attitude of previously per-
sisting behavior with a higher rate, and that their abilities of sus-
taining attention and motor inhibition may be lower. Based on 
the information that has been reported in previous studies that 
genetic loading leads to neuropsychological disruption even in 
individuals who have not been affected by the disease, it can be 
stated that the presence of a positive familial history in individ-
uals with a diagnosis of OCD results in cognitive disruption with 
a higher rate. 

Conclusively, OCD is thought to be a disease that develops 
because of functional pathology in the corticostriatothalamocor-
tical pathway, and this is the most commonly accepted point of 
view at the present time. In particular, orbitofrontal-limbic-bas-
al ganglion dysfunction has been emphasized; however, it has 
been reported that failure in the task of shifting attention found 
in OCD patients is related with the dorsolateral and ventrolateral 
prefrontal cortex, and that cognitive problems observed in OCD 
cannot be explained solely with disruption in orbitofrontal-lim-
bic-basal ganglion cycle (48). In addition, it has been reported 
that the OFC, ASC, and DLPC regions play an important role in 
deciding, and the abilities of reward evaluation, detection of er-
rors, and planning behavior are hindered as a result of dysfunc-
tion in these pathways during OCD; thus, the abnormal behavior 
response becomes frequent with increased activity in the basal 
ganglion (49). It is thought that WCST that is among the neuro-
psychological tests in our battery is a frontal lobe test, which is 
particularly sensitive to the DLPC region (201). The Stroop Test 
has been associated with OFC that is responsible for sustaining 
installation under a disruptive effect, ASC, right DLPC, and right 
lateral prefrontal cortex (41). CPT has been emphasized to be 
related with the mesial frontal cortex with predominance in the 
left side (50). When the data of WCST, Stroop Test, and CPT that 
were used in our study were completely examined, it was con-
cluded that disruption occurred in the tasks of executive func-
tions, sustained attention, and motor inhibition in patients with a 
diagnosis of OCD; these patients showed compatibility with the 
neuroanatomical model defined for OCD. 

Study Limitations 
The primary limitations include the lack of establishment of 

subgroups according to symptom profiles because of relatively 
insufficient number of patients and the lack of assessment of 
the relation of different obsession–compulsion symptom clus-
ters with neuropsychological test results and clinical properties. 
In further studies, it can be examined if this disorder that has a 
heterogeneous clinical nature includes specific groups affect-
ing the neuropsychological deficits determined with a higher 
number of participants. Other important limitations include the 
fact that the clinical diagnosis was made considering DSM-IV 
criteria when evaluating the parents of the patients and the lack 
of use of structured or semi-structured interview form as well 
as by obtaining information regarding second-degree relatives 
indirectly by the way of interrogation in the history. In our study, 



some of the co-diagnoses could not be excluded because of 
known high comorbidity rates for childhood-onset OCD. With 
the objective of eliminating this important limitation, some vari-
ables that may affect the neuropsychological tests were statisti-
cally controlled. It was thought that the presence of use of stim-
ulant or non-stimulant drugs that increased attention in 29.9% of 
our population and the application of neuropsychological tests 
under treatment may have prevented the emergence of some 
neuropsychological properties. In addition, three neuropsy-
chological tests were used to examine attention and executive 
functions. Supporting these results with larger neuropsycho-
logical test batteries in further studies and examination of the 
areas including memory, working memory, and social cognition 
may demonstrate different properties for OCD. 
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