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ABSTRACT
Background Presence of obsessive- compulsive 
symptoms (OCS) affects performance on tests of some 
cognitive functions, such as the trail making test (TMT), 
and may affect the level of disability in schizophrenia (SZ).
Aims The aim of the present study was to compare 
performance on TMT and disability on WHO Disability 
Assessment Schedule (WHODAS) in persons with SZ with 
and without OCS in a cross- sectional study.
Methods Persons with SZ (n=200) fulfilling DSM- V 
(Diagnostic and Statistical Manual) diagnostic criteria 
were assessed on Yale Brown Obsessive Compulsive Scale 
(YBOCS) and divided into two groups based on presence 
or absence of OCS. TMT and WHODAS V.2.0 were applied. 
The two groups as a whole, as well as a subsample 
matched on age, gender and age of onset were compared.
Results Out of 200 persons with SZ, 37 (18.5%) reported 
OCS. The OCS group took a significantly longer mean 
time to complete TMT- A (Z=−3.02, p=0.003) as well as 
TMT- B (Z=-3.551, p<0.001). Significant correlations were 
found between TMT- A and total YBOCS Scores (r=0.351, 
p=0.033), as well as TMT- A and YBOCS compulsion scores 
(r=0.404, p=0.013) but not with TMT- B Scores. The OCS 
group reported greater disability in all domains separately 
as well as on average WHODAS Scores (Z=−5.969, 
p<0.001). Significant correlations were found between 
YBOCS obsession scores and YBOCS total scores with 
average WHODAS Scores (r=0.614, p<0.001 and r=0.406, 
p=0.013, respectively). We obtained essentially similar 
results with the matched subsample as well as with the 
entire group.
Conclusion Persons with SZ and comorbid OCS had 
significantly poorer performance on TMTs and greater 
disability in comparison to persons with SZ alone. 
Magnitude of disability correlated with severity of OCS.

INTRODUCTION
Schizophrenia (SZ) is associated with signif-
icant generalised disability1 and marked 
impairment in memory, attention and exec-
utive or frontal lobe functions. Executive 
impairment affects planning and initiation 

of tasks, selection of correct actions, suppres-
sion of responses that are not appropriate to 
the situation and monitoring actions already 
undertaken.2 Impaired everyday functioning 
in people with SZ spans the major functional 
domains of independence in residence, 
productive activities and social functioning.3

Similarly, obsessive- compulsive disorder 
(OCD) is one of the most disabling medical 
conditions worldwide with a lifetime prev-
alence of 2.5% in the general population.4 
A weighted prevalence rate of 3.1% was 
reported in a meta- analysis that included 
prevalence studies from India.5 The disorder 
results in impairment in functioning and 
poor quality of life with disability in several 
areas, particularly marital, occupational, 
emotional and social functioning.6 7 The 
primary neuropsychological deficit in OCD is 
executive dysfunction, in the form of perse-
verative and repetitive behaviour, difficulty 
in set- shifting and response inhibition.3 8 
Contrarily, another set of studies suggested 
no difference on set- shifting between persons 
with OCD and healthy controls.9 10 Patients 
with OCD performed worse than healthy 
controls on trail making tests (TMTs) A and 
B in one study,11 while another reported no 
significant difference.12

Persons with comorbid SZ and OCS showed 
delayed non- verbal memory and cognitive 
shifting abilities and performed worse in the 
areas of visuospatial skills than those with SZ 
alone.13 It was hypothesised that the effect of 
OCS in SZ may depend on the stage of illness, 
with OCS conferring greater impairment in 
the chronic phase but possibly a protective 
effect early in the course of SZ.14

Persons with SZ with comorbid OCS showed 
more deficits in tasks measuring visuospatial 
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perception and visual memory, cognitive shifting abilities, 
immediate verbal learning and had higher perseveration 
with increasing effect sizes over time. Persistent associa-
tions between the severity of comorbid OCS and impaired 
performance in these cognitive domains was reported.15 
On tests of executive functioning and memory tasks, there 
was a gradual increase in cognitive dysfunction from OCD 
to OCD with poor insight, SZ with OCD and SZ alone.16

The level of quality of life of SZ patients with comor-
bidity of OCS was lower but no correlation was found 
between OCS and neurocognition and quality of life.17 
Poorer clinical course with lower level of function espe-
cially for self- care and social competency was reported, 
but in only 10 patients with SZ with comorbid OCD.18 
Others reported that ‘schizo- obsessive’ patients had 
significantly more impairment in social behaviour,19 as 
opposed to a higher level of functioning in patients of SZ 
with comorbid OCD.20

Thus, presence of OCS may modify cognitive func-
tioning and degree of disability in SZ in different ways. 
This study was undertaken to assess and compare perfor-
mance on TMT and disability on the WHO Disability 
Assessment Scale (WHODAS) V.2.0, in SZ subjects with/
without OCS.

MATERIALS AND METHOD
Study design
Persons with SZ with or without a caregiver, aged 18–60 
years, of both gender, receiving treatment from the 
outpatient department of psychiatry, of a tertiary care- 
free public hospital between November 2016 and March 
2018 were requested for participation by their psychia-
trists. With no history of substance use except for nicotine 
use and absence of any other disorder interfering with 
diagnosis were included in the study. A formal written 
informed consent was obtained and diagnosis was estab-
lished using DSM-5 criteria (figure 1).

The Yale Brown Obsessive Compulsive Scale (YBOCS) 
was applied on all the subjects to assess for OCS, followed 
by TMT A and B; the WHO Disability Assessment Schedule 
V.2.0 (WHODAS 2.0) was applied to assess the level of 
disability in all the subjects. The primary assessor (AS) was 
trained extensively on the scales to be used in the study 
by psychiatrists experienced in their use. All assessments 
were also reviewed in meetings with a board- certified 
psychiatrist who was well versed with these procedures.

Assessment instruments
Yale Brown Obsessive Compulsive Scale
YBOCS is widely used in research and clinical prac-
tice to assess the severity of OCD as well as to monitor 
improvement during treatment.21 It is a semistructured 
scale consisting of 10 core items measuring time, inter-
ference, distress, resistance and control of obsessions 
(items 1–5) and 5 identical items measuring compul-
sions (items 6–10). The items are rated from 0 (no symp-
toms) to 4 (severe symptoms). There are six additional 

investigational items (insight, avoidance, indecisiveness, 
pathological responsibility, pathological slowness and 
pathological doubting), which are not included in the 
total score. For the purpose of this study, we evaluated 
YBOCS items for the past 1 week.

Trail making test
The test is done in two parts: trail making, part A (TMT- A) 
involves drawing a line connecting consecutive numbers 
from 1 to 25. Part B (TMT- B) involves connecting alter-
nating numbers and letters in sequence. The time to 
complete each ‘trail’ is recorded. The test administrator 
points out errors as they occur, and error correction 
influences the time to complete a trail.22 TMT- A assesses 
information processing, attention, visual scanning and 
eye- hand coordination.11 TMT- B consists of circles, some 
of which contain numbers and others, letters. The alter-
nation between serial sequences of letters and numbers 
is said to require executive control, specifically, flexibility 
of thinking and greater use of working memory.23 TMT- B 
involves set switching tasks and it is a clearer index of 
executive function.24

WHO Disability Assessment Schedule V.2.0
The WHODAS contains 36 items on functioning and 
disability with a recall period of 30 days covering seven 
domains: (1) Understanding and communication (6 
items); (2) Getting around (5 items); (3) Self- care 
(4 items); (4) Getting along with others (5 items); (5) 
Life activities; household (4 items); (6) Life activities: 
school/work (4 items), and (7) participation in society 
(8 items). Response options range from 1 (no difficulty) 

Figure 1 Flow chart of the study design. OCS, obsessive- 
compulsive symptoms; SZ, schizophrenia; TMT, trail making 
test; WHODAS 2.0, WHO Disability Assessment Schedule 
V.2.0; YBOCS, Yale Brown Obsessive Compulsive Scale.
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to 5 (extreme difficulty/cannot do).25 The DSM-5 
Disability Study Group recommended WHODAS 2.0 as 
the best current measure of disability for routine clinical 
use and recommended its inclusion in DSM-5. Assess-
ment of disability by WHODAS is not based on diag-
nostic considerations. It can be used for any medical or 
psychiatric illness and does not depend on the aetiology 
of the impairment.26 27 It is a standardised cross- cultural 
instrument with robust psychometric properties.26–28 
Thirty- six- item versions of WHODAS 2.0 are available as 
self- administered, proxy administered and interviewer 
administered.25 The 36- item version was used in the 
present study. Disability was assessed for the past 1 month.

The sample size (n=200) was calculated for the original 
study (Singh et al.).29 Out of a total of 200 participants, 
37 included persons with SZ with OCS and 163 was non- 
OCS. The OCS sample was matched with the non- OCS 
sample on gender, age and age of onset of SZ in a ratio of 
1:2. Thus, a non- OCS sample of 73 subjects was selected. 
The power was calculated using means of the two samples 
namely OCS (n=37) and non- OCS (n=73). Power was 
calculated separately for trail A (effect size of 0.7) and 
trail B (effect size of 0.8). It was calculated as 94% and 
96.5%, respectively.

Data analysis
At the end of the data collection, two groups were 
formed, one with SZ only (n=163) and the other, SZ with 
comorbid OCS (n=37). Out of 200 subjects, 18.5% (n=37) 
reported OCS. First, we compared the entire non- OCS 

group (n=163) with the OCS (n=37) group. In the second 
step, we compared the non- OCS subsample (n=73 of the 
original 163 subjects after matching for age, sex and age 
of onset of SZ) with the OCS group (n=37).29

Using SPSS V.21 (IBM Corp, released 2012), data were 
checked for normality and analysed.30 Continuous vari-
ables were calculated as mean (SD) and categorical vari-
ables as absolute numbers and percentages. Normally 
distributed continuous variables were compared using 
the unpaired t- test. Mann- Whitney U test was used for 
non- normally distributed variables. Categorical variables 
were analysed using either the χ2 test or Fisher’s exact 
test. Spearman’s correlation was calculated among various 
parameters. For all statistical tests, a value of p<0.05 was 
taken to indicate a statistically significant difference.

RESULTS
During the course of the study, 220 persons with SZ, who 
visited for treatment, were requested for participation 
after due referral by the psychiatrist. The majority were 
accompanied by a caregiver, usually a relative residing 
with the participant, who also contributed actively to 
assessment interviews. Out of these, 20 were excluded 
due to refusal to give consent and presence of comorbid-
ities. A total of 200 persons with SZ was available for final 
analysis. After YBOCS administration, three groups were 
formed; group 1: SZ without OCS/OCD (n=163), group 
2: SZ with OCS (n=14, YBOCS Score <16) and group 3: SZ 
with OCD (n=23, YBOCS Score ≥16). As groups 2 and 3 
were very small as compared with group 1, we combined 
these two (n=37) as defined by Devi.31 We matched group 
1 with group 2 samples for age, gender and age of onset 
of SZ. There were 73 matched cases that were included in 
the non- OCS group.

Results of demographic details, age of onset and total 
duration of illness (TDI) are presented for the entire 
sample (n=200) between the OCS group (n=37) and the 
non- OCS group (n=163). Results showing the compar-
ison of performance on TMT and disability are presented 
for the OCS group (n=37) and the matched subsample 
(n=73). We obtained essentially similar results with the 
matched subsample as with the entire group.

There were 112 men (56.0%) and 88 women (44.0%) 
with mean age of 35.05 (10.19) years . Majority were 
married (n=106, 53.0%) and residing in an urban area 
(n=185, 92.5%). Most (n=121, 60.5%) were unemployed. 
Mean age of onset of SZ was 25.57 (8.782) years. Mean 
total TDI was 9.22 (7.303) years.

Table 1 Comparison between schizophrenia with and without OCS on TMT- A and TMT- B in matched subsample by Man 
Whitney U test

Time (in seconds) OCS group (n=37) Non- OCS group (n=73) Z value P value

TMT- A 129.57 (95.52) 77.18 (44.63) −3.02 0.003
TMT- B 350.05 (197.74) 214.63 (136.22) -3.551 <0.001

TMT= trail making test

Table 2 Correlation between YBOCS scores and TMT 
scores (n=37)

Time (seconds)

To
(Total 
obsession 
score)

Tc
(Total 
compulsion 
score)

To + Tc
(Total 
YBOCS
Score)

TMT- A

  Spearman’s 
correlation, r

0.142 0.404 0.351

  P value 0.400 0.013 0.033

TMT- B

  Spearman’s 
correlation, r

0.253 0.148 −0.006

  P value 0.13 0.384 0.971

Bold value of 0.404 and 0.351 denotes statistically significant at 
p<0.05.
YBOCS, Yale Brown Obsessive Compulsive Scale.
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The mean age of all participants (n=200) was compared 
using Student’s t- test. The mean age of the OCS group 
was 36.22 (10.26) years and that of the non- OCS group 
was 34.79 (10.18) years. There were 90 (55.2%) and 22 
(59.5%) men in the non- OCS group and the OCS group, 
respectively. The non- OCS group had 73 (44.8%) women 
and the OCS group had 15 (40.5%) women. There was no 
significant difference in mean age, gender, marital status 
and residence between the two groups using the χ2 test.

The Mann- Whitney U test was applied to compare TDI 
and age of onset. The mean TDI of the non- OCS group 
was 8.71 (6.83) years and that of the OCS group was 11.46 
(8.87) years. The mean age of onset of SZ in the non- OCS 
group was 25.88 (8.78) years, while that in the OCS group 
was 24.2 (8.78) years. No significant differences were 
present between the two groups on TDI and age of onset.

Mean time taken to complete TMT- A was 92.82 (68.325) 
seconds and TMT- B was 251.5 (164.283) seconds in the 
sample as a whole (n=200). Mann- Whitney U test was 
used to compare the time taken to complete TMT- A and 
TMT- B between the OCS group (n=37) and the matched 
non- OCS subsample (n=73). The OCS group took signifi-
cantly more time for TMT- A (Z=−3.02, p=0.003) and 
TMT- B (Z=−3.551, p=<0.001) (table 1). This suggests that 
persons with SZ with comorbid OCS performed more 
poorly on TMT than persons with SZ alone.

Among persons with SZ and OCS, correlation was 
calculated separately for compulsion and obsession 
scores on YBOCS and the time taken to complete TMT- A 
and TMT- B. There was significant positive correlation 
between YBOCS compulsion score (Tc) and TMT- A 
(r=0.404, p=0.013) as well as significant positive correla-
tion between total YBOCS scores (To + Tc) and TMT- A 
(r=0.351, p=0.033). This suggests that the more severity 
of OCS, the more impairment on TMT- A. However, there 

was no significant correlation between YBOCS scores and 
TMT- B (table 2).

For each participant, total disability score was calcu-
lated by summing individual domain scores. Average 
scores for each domain (D1 average, D2 average…) 
were calculated by dividing the total domain scores 
(D1 total, D2 total…) by number of items answered in 
each domain. Average score for WHODAS total score 
was calculated by dividing the total score (D total) by 
number of items answered in the entire scale. The mean 
WHODAS total score was 69.46 (20.33) and the mean 
WHODAS total average scores was 2.07 (0.597) in the 
entire sample (n=200). In the matched subsample, total 
average WHODAS Scores were compared between the 
two groups using Mann Whitney U test. The OCS group 
scored significantly higher on total average WHODAS 
Score (Z=−5.969, p≤0.001) as well as on each domain 
separately (table 3).

We considered average scores (domain as well as total) 
for calculations, taking into account missing items in some 
of the domains (table 4). Correlations were performed 
among YBOCS obsession scores (To), YBOCS compulsion 
scores (Tc) and total YBOCS scores (To + Tc) with average 
WHODAS scores (domain and total). There was signif-
icant correlation between YBOCS total scores (To + Tc) 
and average of domains D1, D4, D5 (1), D5 (2). There 
was also significant positive correlation between YBOCS 
total scores and WHODAS total average score (r=0.406, 
p=0.013). YBOCS obsession scores (To) significantly 
positively correlated with each of the average WHODAS 
domain scores and with WHODAS total average score 
(r=0.614, p≤0.001). However, significant correlation was 
not found between YBOCS compulsion scores and any of 
the WHODAS scores.

Table 3 Comparison between schizophrenia with and without OCS on WHODAS in a matched subsample

WHODAS Scores
OCS group
(n=37)

Non- OCS group
(n=73) Z value P value

D1- Average score of
Domain 1 of WHODAS

3.02 (0.85) 2.21 (0.73) −4.663 <0.001

D2- Average score of
Domain 2 of WHODAS

1.45 (0.83) 1.12 (0.22) −4.638 <0.001

D3- Average score of
Domain 3 of WHODAS

1.43 (0.45) 1.15 (0.23) −3.98 <0.001

D4- Average score of
Domain 4 of WHODAS

3.25 (0.77) 2.11 (0.85) −5.846 <0.001

D5(1)- Average score of
Domain 5 (1) of WHODAS

3.14 (1.13) 2.1 (0.88) −4.485 <0.001

D5(2)- Average score of
Domain 5 (2) of WHODAS

3.73 (0.79) 2.1 (0.86) −4.219 <0.001

D6- Average score of
Domain 6 of WHODAS

3.11 (0.86) 1.92 (0.74) −5.885 <0.001

D total Average score 2.69 (0.59) 1.85 (0.51) −5.969 <0.001

D1=Cognition, D2=Mobility, D3=Self care, D4=Getting along with people, D5 (1)=Household activities, D5 (2)=Work or school activities, 
D6=Participation.
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DISCUSSION
Main findings
The mean age of onset of subjects in our study was 25.57 
years, comparable to earlier studies.19 31–33 The mean total 
duration of SZ was 9.22 years, similar to a previous study.34 
There were no significant differences in age, gender, 
marital status or residence between the OCS and non- 
OCS groups, again comparable to past studies.17 34 35

OCS group took significantly longer time than the non- 
OCS group to complete both TMT- A and TMT- B. The 
OCS group had significantly poorer processing speed 
and poorer executive function, comparable to some 
earlier studies,13 18 36 but not others.17 37 Lee et al.,35 in a 
small sample (n=27), reported better executive function 
in their OCD group.35 Our study did not find significant 
correlation between YBOCS scores and TMT- B (which 

measures executive function); though significant posi-
tive correlation between TMT- A with YBOCS compulsion 
scores and total scores was found, previous studies have 
reported contradictory findings.15

Our Schizophrenia OCS (SZ- OCS) group showed 
greater disability in all domains of WHODAS 2.0. Total 
YBOCS obsession scores significantly correlated with total 
average WHODAS disability score as well as with each 
domain individually. Total YBOCS scores also correlated 
significantly with all WHODAS domains and average 
scores except domains of getting around (mobility), self- 
care and participation.

Disability in social and occupational areas has been 
earlier reported in both OCD and SZ38 39 with greater 
disability in those with both conditions, along with signifi-
cantly poorer quality of life.17 However, some studies 

Table 4 Correlations between YBOCS Scores and WHODAS Scores (n=37)

WHODAS scores
To
(Total obsession score)

Tc
(Total compulsion score)

To + Tc
(Total YBOCS score)

D1- Average score of
Domain 1 of WHODAS

Spearman’s correlation, r 0.469 0.215 0.358

P value 0.003 0.202 0.029

D2- Average score of
Domain 2 of WHODAS

Spearman’s correlation, r 0.333 0.109 0.229

P value 0.044 0.522 0.173

D3- Average score of
Domain 3 of WHODAS

Spearman’s correlation, r 0.370 0.085 0.230

P value 0.024 0.616 0.171

D4- Average score of
Domain 4 of WHODAS

Spearman’s correlation, r 0.484 0.313 0.437

P value 0.002 0.060 0.007

D5(1)- Average score of
Domain 5 (1) of WHODAS

Spearman’s correlation, r 0.544 0.177 0.363

P value 0.001 0.296 0.027

D5(2)- Average score of
Domain 5 (2) of WHODAS

Spearman’s correlation, r 0.838 0.406 0.652

P value 0.001 0.190 0.021

D6- Average score of
Domain 6 of WHODAS

Spearman’s correlation, r 0.549 0.068 0.293

P value <0.001 0.691 0.078

D- total Average score

Spearman’s correlation, r 0.614 0.189 0.406

P value <0.001 0.263 0.013

Bold values are statistically significant at p<0.05 level.
*D1 = Cognition, D2 = Mobility, D3 = Self- care, D4 = Getting along with people, D5(1) = Householdactivities, D5(2) = Work or school 
activities, D6 = Participation
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demonstrated better functioning, perhaps because of 
fewer negative symptoms.20 Devi31 suggested that better 
environmental quality of life (QOL) may be due to the 
greater number of subjects with urban residence in their 
OCS/OCD group.31

Hence, our study results emphasize the importance of 
comorbid OC symptoms in schizophrenia.40 Pharmaco-
therapy should be combined with cognitive- behavioural 
therapy to treat OCS in SZ once the patient is cooperative 
to participate in the therapy.41

Limitations and strengths
However, we had a larger male, urban and unemployed 
sample with no restriction as to the stage or duration 
of illness. This might have led to a confounding effect 
due to the chronicity and severity of illness on our assess-
ments. There was no restriction as to the treatment status, 
type of medications used, their duration, dose etc., which 
could have influenced our results. Treatment emergent 
OCS were not excluded in our study. The strengths of our 
study are a larger sample size and analysing a matched 
subsample.

Implications
Patients with SZ should be screened for the presence of 
OCS. Residents should be trained to identify and differ-
entiate OCS from the psychotic symptoms in SZ. Our 
study showed poorer performance on TMT and greater 
disability on WHODAS in subjects of SZ with comorbid 
OCS. Timely recognition and treatment of these symp-
toms may lead to better cognitive outcomes and less 
dysfunction in these patients. It is recommended that 
future studies take into account the influence of untreated 
SZ as well as treatment with antipsychotics on emergence 
and severity of OCS.
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