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ABSTRAK

Penggunaan teknologi berasaskan komputer termaju menjadi keperluan untuk 
menangani kerumitan masalah manusia yang semakin meningkat dan meningkatkan 
komunikasi yang berkesan. Pandemik COVID-19 baru-baru ini bukan sahaja 
menyebabkan banyak morbiditi dan kematian, tetapi juga meningkatkan masalah 
kesihatan mental di seluruh dunia. Disebabkan oleh peningkatan faedah realiti 
maya (VR) dalam menangani keadaan perubatan, VR dipercayai boleh digunakan 
sebagai alat diagnostik untuk menilai pelbagai masalah  perubatan dan gangguan 
psikiatri. Sehingga kini, terdapat kekurangan bukti tentang keupayaan VR sebagai 
alat diagnostik untuk menilai gangguan obsesif kompulsif (OCD). Dalam kajian 
ini, kami telah menjalankan semakan sistematik untuk menyiasat penggunaan 
VR sebagai alat diagnostik untuk OCD dan menilai faedah dan kelemahannya 
berbanding dengan alat bantuan komputer. Carian komprehensif pangkalan data 
elektronik termasuk PubMed dan Google Scholar telah dilakukan untuk menemui 
bukti semakan rakan sebaya dalam menilai tugas simulasi berasaskan komputer 
dalam mengesan gejala OCD. Dua belas kdaripada 9325 kertas yang disaring telah 
disemak. Lima artikel melaporkan berkenaan alat berkomputer dan tujuh artikel 
menerangkan alat VR. Berbanding dengan tugas berasaskan komputer, kehadiran  
VR sebagai alat penilaian menunjukkan keputusan yang  menjanjikan kerana 
persekitaran maya yang tertentu dan resolusi tinggi yang mampu mencetuskan 
gejala kebimbangan. Walaupun terdapat banyak kelemahan, penilaian masih 
boleh digunakan dalam bentuk berkomputer untuk mengesan dan menjana 
pelbagai diagnosis psikiatri di kalangan populasi umum. Walaupun tugasan 
penilaian berkomputer dan VR menunjukkan hasil yang menjanjikan, penemuan 
itu tidak sekata disebabkan oleh perbezaan reka bentuk kajian, penggunaan 
tugas kandungan kebolehubahan yang luas, saiz sampel yang kecil, beberapa isu 



16

Med & Health Dec 2022;17(2): 15-35 Baharim N.S. et al. 

metodologi dengan tugasan berkomputer serta kekurangan kumpulan kawalan 
yang sesuai. Kesimpulannya, pilihan untuk menggunakan pengkomputeran atau 
VR untuk penilaian OCD adalah bergantung kepada matlamat, kandungan, 
peralatan teknikal dan bajet. Kajian yang lebih mendalam tentang isu-isu ini adalah 
diperlukan.

Kata kunci: komputer, naratif, OCD, penilaian, reality maya

ABSTRACT 

The use of advance computer-based technology is becoming necessary to address 
the growing complexity of human problems and enhance effective communication. 
The recent pandemic COVID-19 not only induces many morbidities and mortalities 
but also intensifies mental health problem worldwide. Due to the increasing 
benefits of virtual reality (VR) in addressing medical condition, it is believed that 
VR can be used as a diagnostic tool to assess numerous medical conditions and 
psychiatric disorders. To date, there is still scarce evidence of VR as a diagnostic tool 
to assess obsessive compulsive disorder (OCD). In this study, we had conducted 
a systematic review to investigate the use of VR as a diagnostic tool for OCD 
and assess its benefits and weaknesses in comparison to computer-assisted tools. 
Comprehensive searches of electronic databases including PubMed and Google 
Scholar were undertaken to discover peer review evidence of computer-based 
simulation tasks in detecting OCD symptoms. Twelve out of 9325 papers were 
screened and reviewed. Five articles reported on computerised tools and seven 
articles described VR tools. In comparison to computer-based tasks, VR is a 
promising assessment tool due to specific virtual environments and high resolutions 
which are able to induce anxiety symptoms. Despite numerous shortcomings, 
assessment can be utilised in computerised form to detect and generate a variety 
of psychiatry diagnoses among the general population. Although computerised 
assessment task and VR show promising results, the finding are uneven due to 
study design differences, wide variability content task use, small sample size, 
several methodological issue with the computerised tasks and lack of appropriate 
control groups. In conclusion, the choice to use computerisation or VR for OCD 
assessment will depend on aim, content, technical equipment and budget. More 
in-depth studies of these issues are required.

Keywords: computer, OCD, virtual reality, narrative, review

that affects millions of people worldwide 
(Banerjee 2020). This disorder affects 
not only the individual’s social life 
and occupational functioning, but 

INTRODUCTION

Obsessive compulsive disorder (OCD) 
is a chronic neuropsychiatric disorder 
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also increases burden of care (Steketee 
1997; Subramaniam et al. 2013). The 
OCD has also been associated with 
psychiatric comorbidities (Sharma et 
al. 2021). Tactful identification can help 
in designing an effective intervention 
to manage this disorder, especially 
during the COVID-19 pandemic. In a 
Canadian online survey during early 
COVID-19, 60.3% of respondents 
reported developing OCD symptoms 
were often in stress situations, and 
53.8% exhibited compulsions to wash 
their hands (Abba-Aji et al. 2020).  
COVID-19’s effects on OCD not only 
caused an increase in contamination 
worries and stress, but also worsened 
OCD symptom dimensions, such as 
an increase in compulsive washing 
(Khosravani et al. 2021; Liu et al. 2021). 
Additionally, the pandemic affected 
treatments in hospitals and other 
medical facilities. Appointments were 
often postponed for months, lowering 
the efficiency of communication 
between patients and clinicians and 
increasing patients' vulnerability to 
stress, posing a hindrance to their 
treatment and support to families (Liu et 
al. 2021). There is increasing demands 
and queries for the use of suitable 
technology that is able to improve in 
detecting other OCD symptoms during 
COVID-19 period and enhance the 
continuity of the existing management 
care during the pandemic.
 One powerful invention of 
technology is computer-based tools 
that are now distributed in the form of 
desktop and mobile or smartphones. 
Both types require a motherboard 
and power supply as well as random 
access memory (RAM), hard disk 

drive, video card, optical drives and 
input (touch pad, webcam) (Riedel et 
al. 2001). Compared to smartphones 
or tablets, computers have more 
RAM and larger data storage, which 
increases the speed and allows more 
advanced software to be installed 
(Kuehr & Williams 2007; Riedel et 
al. 2001). Computer functionality has 
been expanded with a wide range 
of devices (head-mounted displays, 
audio and haptic device), enabling a 
computer-generated environment or 
virtual reality (VR) that is powerful for 
users to immerse in and interact with 
virtual windows that look, feel and 
sound realistically as actual scenario 
(Bamodu & Ye 2013). The complexity 
of computer invention, especially VR 
(Guze 2015), nowadays has widely 
used by medical experts due to 
strength of computer environment that 
mimic the real surroundings as large 
part of psychological intervention 
for psychiatric disorders which the 
clinician can personalise to individual 
needs (Park et al. 2019). Nonetheless, 
there is little information on the role of 
VR as a diagnostic tool.
 Obsessive compulsive disorder 
is a long-term condition marked 
by persistent obsessions and 
compulsions. Type of obsessions 
included contamination, hoarding, 
symmetry, organising, sexual and 
religious obsessions. In order to reduce 
the obsession, an individual tends to 
perform compulsion  such as counting, 
checking and other similar activities 
(Hasler et al. 2005).  For traditional 
assessment or screening method, 
OCD can be diagnosed using clinician 
diagnostic questionnaire or self-report 
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questionnaire, which has strong 
psychometric properties (Goodman et 
al. 1989; Sheehan et al. 1998; Storch 
et al. 2010). Some questionnaires 
had been built in computerised form 
since 1990s and it was supported the 
suitability of computer in assessing 
OCD (Baer et al. 1993; Herman & 
Koran 1998; Marks et al. 1998; Roca-
Bennasar et al. 1991; Rosenfeld et al. 
1992). Roca-Bennasar et al. (1991) 
published first Kraepelin application, 
a measure for OCD symptoms using a 
computer. The application included 50 
natural language based questions and 
155 reasoning principles. However, 
it was not widely accepted by the 
users, as admitted by the authors, due 
to its difficulty to understand besides 
lacking publications to replicate 
the findings (Roca-Bennasar et al. 
1991). The Yale-Brown Obsessive-
Compulsive Scale (YBOCs) is a gold 
standard paper pencil questionnaire, 
when computerised, it produced good 
results compared to that of using the 
clinician version (Rosenfeld et al. 
1992). User rated the computerised 
version of YBOCs as friendly and easy 
to use, and subsequently was used in 
palmtop computers (Herman & Koran 
1998). Another computer program 
known as BT STEPS (computerised 
program), which combined the 
OCD computerised assessment 
and treatment, showed an 84% 
completion rate of assessment (Marks 
et al. 1998). All these findings not only 
provided evidence that computerised 
assessment had good psychometric 
properties similar to paper and pencil 
questionnaires; but also caused 
subjects to be less anxious as a result 

of answering the assessment, besides 
usable among all populations and 
educational backgrounds (Sederer 
2002). Computerised assessment can 
standardise administration and scoring 
systems, and provide feedback in 
the form of reports that may ease the 
clinician’s job (Cantillon et al. 2004). 
Common criticisms include that the 
test is concluded into a score and has 
little generalisability to real problem, 
and lacks of clinical judgement as well 
as high costs, slowing the development 
and growth of computerised forms in 
assessing OCD symptoms (Dawes et al. 
1989; Yates & Taub 2003). Self-reports 
or online surveys were found to be 
insufficient in detecting mental illness 
symptoms and objective professional 
testings. Diagnostic tools are crucial to 
make a conclusive diagnosis (Agyapong 
et al. 2016). Therefore, an effective 
testing medium is needed especially 
during pandemic restraints  that able 
to increase efficiency and instrument 
validity and test content resulting in 
better mental health assessment in 
the OCD community (Sunderland et 
al. 2017; Yates & Taub 2003; Bloch et 
al. 2021). Moreover a valid assessment 
should be conducted in ethical 
protocol without jeopardising anyone’s 
health as the OCD symptoms may 
have been worsen due to COVID-19 
pandemic (Stifel et al. 2020).
 Virtual reality has been suggested 
as an useful tool to overcome this 
problem, since a virtual environment 
has more ecological validity and may 
be utilised to establish a standardised 
and controlled environment in 
which symptoms can be elicited and 
monitored concurrently, as compared 
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to computerised assessment (Van 
Bennekom et al. 2021). Behavioral 
assessments are particularly valuable 
in measuring human behavior because 
they include both direct observation 
and a measure of performance which 
can be incorporated and tested with 
VR (Roh et al. 2013). Computerised 
tasks, with or without environmental 
situations, can help with the diagnostic 
process by collecting all relevant data 
in a systematic manner and prioritise 
a clinician’s time by forming an 
educated initial diagnosis to the first 
contact with the patient (Handal et al. 
2018).  In comparison to other method 
assessment, precise and consistent 
presentation of test stimuli can be built 
in VR as well as sensitivity of the test 
can be adjusted according to OCD 
symptoms and pandemic surroundings 
(Parsons & Phillips 2016). Furthermore, 
virtual evaluations can be incorporated 
into adaptable assessment batteries 
tailored to each participant within the 
context of the presenting question. 
Through virtual environments, the 
clinician has more control over 
dynamic perceptual stimuli and the 
test’s sensitivity while simultaneously 
collecting data based on the client’s 
performance in everyday activities 
(Parsons & Phillips 2016).
 Other research has documented 
the use of VR to assess and assist the 
treatment of medical condition (Dascal 
et al. 2017) as well as psychiatric 
disorders such as schizophrenia (Keefe 
et al. 2016), social anxiety and others 
(Dechant et al. 2017; Sorkin et al. 2006). 
As limited information was found on 
the use of VR in screening or assessing 
OCD patients. The present study 

attempted to provide a review of the 
role of VR in assessing OCD symptoms 
in comparison to computer assisted 
screening tools. Our research questions 
included; (i) whether VR was more 
useful for psychological screening in 
patients with OCD and less side effects 
than computerised assessment; (ii) it 
was critical to consider the potential 
negative effects (e.g., dizziness, 
sickness, and displacement) in order 
to ensure that wearable technologies 
(e.g., HMDs) were acceptable for all 
age groups and diverse disabilities 
(Meyerbröker & Morina 2021; Parsons 
& Phillips 2016) and; (iii) practicality 
aspect before adopting this method 
of assessment. Few studies stated no 
psychological side effect following 
VR or computerised assessment 
(Keefe et al. 2016; Maples-Keller et 
al. 2017; Welch et al. 2019). Other 
researcher believe there is still  a risk of  
unanticipated negative consequences  
following exposure  with virtual 
environment (Bisso et al. 2020). It is 
stated that if the stimulus intensity is 
increased too much, it can exacerbate 
and may exhibit more negative 
behaviors rather than alleviate a deficit 
among the people with psychiatric 
problems (Bisso et al. 2020). This 
review helped clinicians to develop an 
innovative technology assessment for 
OCD tailored to personal individual 
and unique cultural aspects and help 
in designing an effective intervention. 
There is a larger number of undetected 
or untreated individuals with mental 
illness worldwide which could have 
been increased during the pandemic 
(Stahnke 2021; Pfefferbaum & North 
2020). This should be addressed with 
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appropriate screening technology 
tools. 

MATERIALS AND METHODS

Article searches were performed 
using electronic databases, including 
PubMed and Google Scholar. PRISMA 
principles were used to guide the 
search technique (Page et al. 2021). 
The search was conducted using 
PubMed to include articles that were 
published between January 31, 2012, 
and up to January 2022. Keywords 
were entered as follows; (computer) 
OR (computerised) AND (assessment) 
OR (evaluation) AND (virtual reality) 
AND (OCD) OR (obsessive compulsive 
disorder). Full-text original research 
articles that were published, accepted 
for publication, or available online in 
English meet the qualifying criteria 
(i.e. not case reports, case studies, 
letters to the editor, or review articles, 
including narrative, systematic reviews, 
and meta-analysis). These review 
articles were not included in the data 
extraction process, but were utilised 
as references in the search. Patients 
with other neurodevelopmental, 
psychiatric, or neurological diseases 
(such as autism, bipolar disorder, 
and traumatic brain damage) without 
mentioning OCD were also excluded 
from studies. Randomised control trials 
and VR intervention studies were also 
excluded from studies. This search 
was carried out by two independent 
researchers where they removed papers 
that did not meet the predetermined 
eligibility criteria during the research 
selection procedure. This procedure 
was followed in order, starting with the 

title, then the abstract and lastly the 
whole content. Moreover, the included 
publications’ references were retrieved 
from Google Scholar and evaluated for 
new eligible research to ensure that 
no relevant studies were left out. Any 
discrepancies in the review outcomes 
were settled through consensus by the 
third researcher. Both computerised 
and VR as assessment tools from 
narrative research might have some 
differences in terms of different 
methodology during assessment, 
and slight differences in terms of 
the contents of the assessment and 
measures used.

RESULTS

Out of a total of 9325 studies, 9150 
studies were removed based on title. 
A total of 175 studies were screened 
based on the abstract. Subsequently, 
160 studies were excluded due to 
review, due to having no indication of 
computerised assessment tool, VR or 
using only paper and pencil self-reports. 
A total of 15 studies were evaluated 
and screened for full text eligibility and 
three studies were eliminated due to 
describing VR as intervention. Finally, 
12 selected articles with 5 reported 
articles on computerised tool and 7 
articles from VR tool were included 
(Figure 1). 

Computerised Assessment 

Based on Table 1, five studies had 
provided evidence on the potential 
of assessing OCD symptoms via 
computer (Handal et al. 2018; Roh et 
al. 2013; Simon et al. 2012; Sunderland 
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et al. 2017). Three studies focused on 
OCD symptoms using either validated 
behavioral assessment task or with 
pictures as well as films or videos. The 
other two used a new online survey 
via a computerised task that was able 
to generate score for multiple domain 
of psychiatric disorder on healthy 
population. All assessments were 
validated and found to be correlated 
with various self-report questionnaires. 
None of the studies considered 
adverse effects following exposure to 
the computerised assessment task
 In term domain, two studies focused 
on the commonest OCD themes, 
specifically checking (Roh et al. 
2013) and symmetry, while the seven 
general OCD themes were stated in 

one study (Simon et al. 2012). Roh 
and team (2013) employed the only 
computer-simulated environment 
with concept of draw, redraw object 
animation where they provoked OCD 
with subtype of symmetry among 
healthy subjects. They found that a 
computer-simulated environment was 
validated and correlated with ordering 
symptoms assessed by obsessive 
compulsive inventory-revised (OCI-R). 
Simon and team (2012) utilised pictures 
and films consisting of OCD triggers 
and presented in computerised form to 
provoke OCD symptoms. They found 
that by higher anxiety that associated 
with symptom greater in OCD patient 
than in healthy people. Furthermore, 
patient performance on OCD picture 

Figure 1: The PRISMA - compliant search process for studies included in the current 
systematic review 
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and film correlated with performance 
in the self-report questionnaire (Simon 
et al. 2012). Similar with Simon 
study, Bernstein et al. (2017) applied 
computer vision tool to monitor OCD 
behavior and validate the outcomes 
with standard clinical measures 
among OCD youth (Bernstein et al. 
2017). Using video recordings, the 
results of time spent on object ordering 
and longer duration time of washing 
positively correlated with CY-BOCS 
ordering/ repeating dimension scores 
(Bernstein et al. 2017). In contrast to 
other studies focused on detecting 
obsession, where OCD stimuli was 
used to induced anxiety, Bernstein and 
team implemented video recording 
to capture compulsion behavior 
as target assessment rather than 
provoking anxiety. Three studies 
did not specific any software and 
hardware requirement needed for the 
study, making questionable replication 
(Bernstein et al. 2017).
 Sunderland and teams (2017) 
designed and validated a new 
computerised adaptive test (CAT) 
using to assess generalised anxiety, 
depression, OCD, panic disorder and 
social anxiety disorder. Based on 
computer stimulation of 3,175 healthy 
respondents, an adaptive algorithm 
was created with an average 44 items 
in comparison with the full 133-item 
bank to generate general internalising 
and specific disorder scores. This CAT 
scores also showed convergent and 
divergent validity when compared 
to previously validate short severity 
ratings, and they can be used to 
distinguish cases of DSM-5 illness 
(Sunderland et al. 2017). In contrast to 

Sunderland study, Handal et al. (2018) 
utilised software namely as CliniCom™ 
Psychiatric Assessment Software, an 
Online Mental Health Assessment 
Tool that screened various type mental 
disorder at one time for an individual. 
This demonstrated that online 
assessment tools such as CliniCom™ 
Psychiatric Assessment Software 
produced plausible opportunity to 
assess specific psychiatric conditions 
(Handal et al. 2018). Based on their 
objective, both of these studies used a 
computer to screen and created profile 
psychiatry disorders in the community, 
which suggested that there was a need 
in developing a software that able to 
screen OCD symptoms.
 In term assessment using VR (Table 
2), three studies from Korea, two 
studies from the Netherlands and 
one study in Canada supported that 
VR assessment had good ecological 
validity findings (Inozu et al. 2021; Kim 
et al. 2008; Kim et al. 2010; Kim et al. 
2012; McCabe-Bennett et al. 2020; van 
Bennekom et al. 2021; van Bennekom 
et al. 2017). Target assessment involved 
contamination obsession, checking 
behavior and hoarding behavior. Only 
two studies utilised big resolution 
and IBM compatibility as well as 
computer accessories such as speakers 
and head mounted displays to assess 
OCD checking and hoarding behavior 
(Kim et al. 2010; McCabe-Bennett 
et al. 2020). Kim and team utilised 
IBM compatible hardware as well as 
computer accessories such as speakers 
and head mounted displays, but they 
did not specifically state the resolutions 
used in the study for comparison 
purposes (Inozu et al. 2021; Kim et al. 



25

Virtual Reality for OCD Med & Health Dec 2022;17(2): 15-35

D
es

cr
ip

ti
on

St
ud

ie
s

K
im

 e
t 
al

. 
20

08
K

im
 e

t 
al

. 
20

10
K

im
 e

t 
al

. 
20

12
va

n 
B

en
ne

ko
m

 e
t 
al

. 
20

17
 M

cC
ab

e-
B

en
ne

tt
 e

t 
al

. 
20

20
 I
no

zu
 e

t 
al

. 
20

21
V

an
 B

en
ne

ko
m

 
et

 a
l.
 2

02
1

A
im

 o
f s

tu
dy

A
 p

re
lim

in
ar

y 
te

st
 o

f a
 

vi
rt

ua
l r

ea
lit

y 
(V

R
) a

nx
ie

ty
-

pr
ov

ok
in

g 
to

ol
 u

si
ng

 
a 

sa
m

pl
e 

of
 

pa
rt

ic
ip

an
ts

 
w

ith
 

ob
se

ss
iv

e-
co

m
pu

ls
iv

e 
di

so
rd

er
 

(O
C

D
)

D
et

er
m

in
e 

V
R 

as
 a

 to
ol

 
fo

r e
va

lu
at

in
g 

co
m

pu
ls

iv
e 

ch
ec

ki
ng

 
be

ha
vi

or
 in

 
O

C
D

 p
at

ie
nt

s 
an

d 
re

la
tin

g 
ta

sk
 

pe
rf

or
m

an
ce

 
to

 s
el

f-
re

po
rt

ed
 

an
d 

cl
in

ic
ia

n-
ra

te
d 

O
C

D
 

sy
m

pt
om

s

To
 s

ee
 if

 a
 n

ew
 

co
m

pu
te

r-
ba

se
d 

be
ha

vi
or

al
 

ev
al

ua
tio

n 
co

ul
d 

te
ll 

th
e 

di
ffe

re
nc

e 
be

tw
ee

n 
ch

ec
ki

ng
 

be
ha

vi
or

 a
nd

 
no

n-
ch

ec
ki

ng
 

be
ha

vi
or

 in
 

ad
ul

ts
 w

ith
 O

C
D

.

To
 d

et
er

m
in

e 
w

he
th

er
 

vi
de

o 
V

R 
ga

m
e 

to
 p

ro
vo

ke
 

an
d 

as
se

ss
 o

bs
es

si
ve

-
co

m
pu

ls
iv

e 
di

so
rd

er
 

(O
C

D
) s

ym
pt

om
s 

in
 a

 
st

an
da

rd
iz

ed

To
 in

ve
st

ig
at

e 
gr

ou
p 

di
ffe

re
nc

es
 in

 p
er

ce
pt

ua
l 

an
d 

ph
ys

io
lo

gi
ca

l 
re

sp
on

se
s 

to
 v

ir
tu

al
 

re
al

ity
 c

lu
tte

re
d 

su
rr

ou
nd

in
gs

, c
lu

tte
r 

pr
ef

er
en

ce
s,

 a
nd

 
cl

au
st

ro
ph

ob
ic

 c
on

ce
rn

s

To
 te

st
 if

 o
ur

 
vi

rt
ua

l r
ea

lit
y 

vi
de

o 
ga

m
e 

is
 c

ap
ab

le
 o

f 
el

ic
iti

ng
 a

nd
 

m
ea

su
rin

g 
O

C
D

 
sy

m
pt

om
s 

in
 

pa
tie

nt
s 

w
he

n 
co

m
pa

re
d 

to
 h

ea
lth

y 
co

nt
ro

ls

To
 te

st
 if

 o
ur

 
vi

rt
ua

l r
ea

lit
y 

vi
de

o 
ga

m
e 

is
 c

ap
ab

le
 o

f 
el

ic
iti

ng
 a

nd
 

m
ea

su
rin

g 
O

C
D

 
sy

m
pt

om
s 

in
 

pa
tie

nt
s 

w
he

n 
co

m
pa

re
d 

to
 h

ea
lth

y 
co

nt
ro

ls
.

Su
bj

ec
t 

(p
at

ie
nt

/
co

nt
ro

l)

33
 O

C
D

 
pa

tie
nt

 a
nd

 
30

 h
ea

lth
y 

co
nt

ro
l g

ro
up

30
 a

du
lt 

O
C

D
 

an
d 

27
 h

ea
lth

y 
su

bj
ec

ts

22
 O

C
D

 p
at

ie
nt

s 
w

ith
 c

om
pu

ls
iv

e 
ch

ec
ki

ng
 

be
ha

vi
or

s 
(O

C
D

 
ch

ec
ke

rs
), 

17
 

O
C

D
 c

on
tro

ls
 

w
ith

ou
t c

he
ck

in
g 

be
ha

vi
or

 (O
C

D
 

co
nt

ro
ls

), 
an

d 
31

 
he

al
th

y 
co

nt
ro

ls
 

(H
C

s

8 
su

bj
ec

t O
C

D
 a

nd
 8

 
su

bj
ec

t h
ea

lth
y 

ad
ul

ts
 

36
 h

oa
rd

er
 a

nd
 4

0 
w

ith
ou

t h
oa

rd
er

 
sy

m
pt

om
s

26
 O

C
D

 
pa

tie
nt

s 
an

d 
26

 h
ea

lth
y 

co
nt

ro
ls

26
 O

C
D

 
pa

tie
nt

s 
an

d 
26

 
he

al
th

y 
co

nt
ro

ls

D
om

ai
n

C
he

ck
in

g
V

R-
ba

se
d 

be
ha

vi
or

al
 ta

sk
, 

sp
ec

ifi
ca

lly
 fo

r 
co

m
pu

ls
iv

e 
ch

ec
ki

ng
 

be
ha

vi
or

cC
ec

ki
ng

O
C

D
 s

ym
pt

om
 

di
m

en
si

on
s,

 in
cl

ud
in

g 
co

nt
am

in
at

io
n/

 c
le

an
in

g,
 

do
ub

t/c
he

ck
in

g,
 a

nd
 

sy
m

m
et

ry
/o

rd
er

in
g

H
oa

rd
in

g 
be

ha
vi

or
C

on
ta

m
in

at
io

n
C

on
ta

m
in

at
io

n 

Ta
bl

e 
2:

 V
ir

tu
al

 re
al

ity
 a

ss
es

sm
en

t



26

Med & Health Dec 2022;17(2): 15-35 Baharim N.S. et al. 

D
es

cr
ip

ti
on

St
ud

ie
s

K
im

 e
t 
al

. 
20

08
K

im
 e

t 
al

. 
20

10
K

im
 e

t 
al

. 
20

12
va

n 
B

en
ne

ko
m

 e
t 
al

. 
20

17
 M

cC
ab

e-
B

en
ne

tt
 e

t 
al

. 
20

20
 I
no

zu
 e

t 
al

. 
20

21
V

an
 B

en
ne

ko
m

 
et

 a
l.
 2

02
1

Se
ss

io
n

Th
er

e 
w

er
e 

th
re

e 
ph

as
es

 
to

 th
e 

vi
rt

ua
l 

en
vi

ro
nm

en
t: 

tra
in

in
g,

 
di

ve
rs

io
n,

 a
nd

 
th

e 
fin

al
 p

ha
se

. 
Pa

rt
ic

ip
an

ts
 w

er
e 

fre
e 

to
 c

he
ck

 (a
 

fre
qu

en
t O

C
D

 
ha

bi
t) 

af
te

r t
he

 
tra

in
in

g 
an

d 
di

st
ra

ct
io

n 
pe

rio
ds

, j
us

t a
s 

th
ey

 w
ou

ld
 in

 th
e 

re
al

 w
or

ld
.

Th
re

e 
co

ns
ec

ut
iv

e 
ph

as
es

 o
f t

he
 

ta
sk

: (
1)

 tr
ai

ni
ng

, 
(2

) d
is

tra
ct

io
n 

an
d 

(3
) m

ai
n 

te
st

Th
re

e 
co

ns
ec

ut
iv

e 
ph

as
es

 o
f t

he
 

ta
sk

: t
ra

in
in

g,
 

di
st

ra
ct

io
n,

 a
nd

 
m

ai
n 

ph
as

e

Ev
er

y 
ro

om
 o

n 
th

e 
fir

st
 

le
ve

l o
f t

hi
s 

re
si

de
nc

e 
m

us
t b

e 
th

or
ou

gh
ly

 
ex

am
in

ed
 b

y 
th

e 
pa

rt
ic

ip
an

t. 
Th

e 
sa

m
e 

O
C

D
 it

em
s 

w
er

e 
sh

ow
n 

to
 e

ac
h 

pa
rt

ic
ip

an
t 

in
 a

 p
re

de
te

rm
in

ed
 

or
de

r. 
Fr

om
 th

e 
tim

e 
th

e 
pa

rt
ic

ip
an

t e
nt

er
ed

 
th

e 
re

si
de

nc
e,

 th
e 

w
al

k-
th

ro
ug

h 
to

ok
 o

n 
av

er
ag

e 
25

 m
in

ut
es

. 
Th

e 
pa

rt
ic

ip
an

t w
as

 
co

nf
ro

nt
ed

 w
ith

 1
5 

O
C

D
-r

el
at

ed
 it

em
s 

du
rin

g 
th

e 
w

al
k-

th
ro

ug
h.

 
Th

e 
in

di
vi

du
al

 w
as

 th
en

 
as

ke
d 

to
 s

co
re

 th
ei

r 
em

ot
io

na
l r

es
po

ns
es

, 
su

ch
 a

s 
an

xi
et

y,
 te

ns
io

n,
 

un
ce

rt
ai

nt
y,

 a
nd

 th
e 

de
si

re
 to

 p
er

fo
rm

 a
 

co
m

pu
ls

io
n 

(u
rg

e 
to

 
co

nt
ro

l

A
fte

r s
pe

nd
in

g 
m

or
e 

or
 le

ss
 5

 m
in

ut
es

 
ac

cl
im

at
in

g 
to

 th
e 

V
R

 
an

d 
ob

se
rv

in
g 

a 
vi

rt
ua

l 
ro

om
 th

at
 w

as
 id

en
tic

al
 

to
 th

os
e 

ut
ili

ze
d 

in
 th

e 
fu

tu
re

 te
st

in
g 

ph
as

e,
 a

 
ba

se
lin

e 
SU

D
S 

ra
tin

g 
w

as
 a

cq
ui

re
d.

 T
he

n,
 

in
 2

0-
se

co
nd

 in
te

rv
al

s,
 

th
ey

 e
xp

er
ie

nc
ed

 e
ac

h 
of

 th
e 

ni
ne

 V
R 

ro
om

s 
m

en
tio

ne
d 

ab
ov

e 
an

d 
su

pp
lie

d 
cu

rr
en

t 
SU

D
S 

ra
tin

gs
. T

he
y 

w
er

e 
th

en
 g

iv
en

 th
e 

ch
oi

ce
 o

f r
ev

ie
w

in
g 

th
e 

se
qu

en
ce

 o
f V

R
 

cr
ow

de
d 

ro
om

s 
an

d 
se

le
ct

in
g 

th
ei

r f
av

or
ite

. 
Th

e 
fo

llo
w

in
g 

ta
sk

s 
w

er
e 

th
en

 c
om

pl
et

ed
 b

y 
th

e 
pa

rt
ic

ip
an

ts
.

Th
e 

V
R 

ga
m

e 
in

cl
ud

es
 th

e 
O

C
D

 s
ub

ty
pe

s 
co

nt
am

in
at

io
n 

fe
ar

 a
nd

 
cl

ea
ni

ng
 

co
m

pu
ls

io
ns

, 
do

ub
t a

nd
 

ch
ec

ki
ng

 
co

m
pu

ls
io

ns
 

an
d 

sy
m

m
et

ry
 

ob
se

ss
io

ns
 

an
d 

or
de

rin
g 

co
m

pu
ls

io
ns

.

Th
e 

V
R 

ga
m

e 
in

cl
ud

es
 th

e 
O

C
D

 s
ub

ty
pe

s 
co

nt
am

in
at

io
n 

fe
ar

 a
nd

 
cl

ea
ni

ng
 

co
m

pu
ls

io
ns

, 
do

ub
t a

nd
 

ch
ec

ki
ng

 
co

m
pu

ls
io

ns
 

an
d 

sy
m

m
et

ry
 

ob
se

ss
io

ns
 

an
d 

or
de

rin
g 

co
m

pu
ls

io
ns

.

So
ft

w
ar

e 
A

va
ila

bi
lit

y/
 

sy
st

em
s

En
vi

ro
nm

en
ts

 
re

se
m

bl
ed

 th
e 

av
er

ag
e 

Ko
re

an
 

ho
m

e 
an

d 
w

er
e 

de
si

gn
ed

 
to

 in
du

ce
 th

e 
ch

ec
ki

ng
 im

pu
ls

e

3D
-M

A
X

 
(D

is
cr

ee
t, 

A
ut

od
es

k,
 

M
on

tre
al

, 
C

an
ad

a)
, w

er
e 

co
nv

er
te

d 
to

 
A

6 
G

am
eS

tu
di

o 
En

gi
ne

 (C
on

ite
c,

 
G

er
m

an
y)

C
om

pu
te

r-
ba

se
d 

as
se

ss
m

en
t 

of
 c

he
ck

in
g 

be
ha

vi
or

 v
ir

tu
al

 
en

vi
ro

nm
en

t 
sp

ec
ifi

ca
lly

 
or

di
na

ry
 h

om
e 

en
vi

ro
nm

en
t

G
am

e 
ba

se
d 

vi
de

o 
im

ag
es

 w
he

re
 th

e 
pa

rt
ic

ip
an

t w
al

ks
 th

ro
ug

h 
a 

ho
us

e 
w

ith
 O

C
D

-
re

la
te

d 
ite

m
s

D
el

l A
lie

nw
ar

e 
X

51
 

ru
nn

in
g 

W
in

do
w

s 
10

, 
w

ith
 a

n 
In

te
l C

or
e 

i5
-

64
00

 (3
.3

 G
H

z 
sp

ee
d)

 
an

d 
16

G
B 

D
D

R4
 R

A
M

.

4 
vi

rt
ua

l 
en

vi
ro

nm
en

ta
l 

he
ad

-m
ou

nt
ed

 
di

sp
la

y 
an

d 
ha

nd
he

ld
 

tra
ck

in
g 

co
nt

ro
lle

rs
.

V
R 

vi
de

o 
ga

m
e 

si
m

ul
at

io
n 

to
 

pr
ov

ok
e 

an
xi

et
y 

w
he

n 
us

er
 w

al
k 

th
ro

ug
h 

th
e 

ho
us

e



27

Virtual Reality for OCD Med & Health Dec 2022;17(2): 15-35

D
es

cr
ip

ti
on

St
ud

ie
s

K
im

 e
t 
al

. 
20

08
K

im
 e

t 
al

. 
20

10
K

im
 e

t 
al

. 
20

12
va

n 
B

en
ne

ko
m

 e
t 

al
. 
20

17
 M

cC
ab

e-
B

en
ne

tt
 e

t 
al

. 
20

20
 I
no

zu
 e

t 
al

. 
20

21
V

an
 B

en
ne

ko
m

 
et

 a
l.
 2

02
1

H
ar

dw
ar

e 
Re

qu
ire

m
en

ts
A

n 
IB

M
-

co
m

pa
tib

le
 

co
m

pu
te

r a
nd

 a
n 

SV
G

A
 c

ol
or

 h
ea

d-
m

ou
nt

ed
 d

is
pl

ay
 

w
ith

 a
 3

-d
eg

re
es

-
of

-f
re

ed
om

 
tra

ck
er

 w
er

e 
us

ed
 fo

r t
es

tin
g 

an
d 

a 
sp

ea
ke

r f
or

 
au

di
to

ry
 fe

ed
ba

ck

A
n 

IB
M

-c
om

pa
tib

le
 

co
m

pu
te

r; 
an

 S
V

G
A

 
co

lo
r; 

H
M

D
 w

ith
 

3-
df

 tr
ac

ke
r s

ta
nd

ar
d 

jo
ys

tic
k 

(M
ic

ro
so

ft,
 

Re
dm

on
d,

 W
A

) a
nd

 
tra

ck
er

  (
In

te
rs

en
se

, 
B

ed
fo

rd
, M

A
); 

sp
ea

ke
r

IB
M

-c
om

pa
tib

le
 

co
m

pu
te

r a
nd

 a
n 

SV
G

A
 c

ol
or

; H
ea

d 
M

ou
nt

ed
 D

is
pl

ay
 

(H
M

D
). 

Pa
rt

ic
ip

an
ts

 
re

ce
iv

ed
 a

ud
ito

ry
 

fe
ed

ba
ck

 fr
om

 a
 

co
m

pu
te

r-
co

nn
ec

te
d 

sp
ea

ke
r.

Ru
n 

on
 a

 
co

m
pu

te
r s

cr
ee

n,
 

sp
ec

ifi
ca

tio
ns

 
in

cl
ud

e 
a 

Pe
nt

iu
m

 
4 

pr
oc

es
so

r a
nd

 
an

 In
te

l g
ra

ph
ic

s 
dr

iv
er

. L
en

ov
o 

G
50

5s
 la

pt
op

;  
a 

m
ou

se
 a

nd
 a

 s
te

re
o 

he
ad

ph
on

e

O
cu

lu
s 

Ri
ft 

co
ns

um
er

-
re

le
as

e 
ve

rs
io

n 
he

ad
-m

ou
nt

ed
 d

is
pl

ay
 

(H
M

D
), 

m
od

el
 n

um
be

r 
30

1-
00

20
0-

03
; N

vi
di

a 
G

eF
or

ce
 G

TX
 9

70
 w

ith
 

4G
B 

G
D

D
R

5 
R

A
M

-
Th

e 
V

R 
ga

m
e 

pr
ov

ok
es

 m
or

e 
O

C
D

 s
ym

pt
om

s 
in

 p
at

ie
nt

s 
co

m
pa

re
d 

to
 h

ea
lth

y 
co

nt
ro

ls
; T

he
 

se
ve

rit
y 

of
 V

R
 

ga
m

e 
pr

ov
ok

ed
 

sy
m

pt
om

s 
co

rr
el

at
es

 w
ith

 
se

ve
rit

y 
of

 O
C

D
 

sy
m

pt
om

s.

Re
so

lu
tio

n
-

H
ig

h 
re

so
lu

tio
n 

gr
ap

hi
cs

, d
yn

am
ic

 
lig

ht
, a

nd
 

3-
di

m
en

si
on

al

-
-

1,
08

0 
· 1

,2
00

 b
ui

lt-
in

 re
so

lu
tio

n,
 9

0 
H

z 
re

fre
sh

 ra
te

, a
nd

 s
ix

 
de

gr
ee

s 
of

 fr
ee

do
m

-
-

Fi
el

d 
of

 V
ie

w
1st

 p
er

so
n 

pe
rs

pe
ct

iv
e 

vi
ew

1st
 p

er
so

n 
pe

rs
pe

ct
iv

e 
vi

ew
1st

 p
er

so
n 

pe
rs

pe
ct

iv
e 

vi
ew

1st
 p

er
so

n 
pe

rs
pe

ct
iv

e 
vi

ew

U
se

r 
In

te
ra

ct
io

n 
w

ith
 V

R

A
 jo

ys
tic

k 
an

d 
tra

ck
er

 to
 

m
ov

e 
th

ro
ug

h 
th

e 
vi

rt
ua

l 
en

vi
ro

nm
en

t

H
ig

h 
(u

si
ng

 a
 

jo
ys

tic
k)

H
ig

h 
(h

ea
d 

tra
ck

er
 &

 
jo

ys
tic

k)
-

Se
rie

s 
of

 3
60

 
ph

ot
og

ra
ph

ed
 

en
vi

ro
nm

en
ts

 o
f t

he
 

sa
m

e 
liv

in
g 

ro
om

 th
at

 
be

ca
m

e 
pr

og
re

ss
iv

el
y 

m
or

e 
cl

ut
te

re
d 

ov
er

 
ni

ne
 im

ag
es

, m
im

ic
ki

ng
 

th
e 

C
IR

-
-

Ps
yc

ho
m

et
ric

 
pr

op
er

tie
s

C
on

st
ru

ct
 v

al
id

ity
 

te
st

ed
- c

or
re

la
tio

n 
w

ith
 Y

bo
cs

 s
ca

le
; 

G
oo

d 
ec

ol
og

ic
al

 
as

se
ss

m
en

t

Te
st

–r
et

es
t r

el
ia

bi
lit

y 
of

 re
sp

on
se

 
no

t m
en

tio
ne

d;
 

G
oo

d 
ec

ol
og

ic
al

 
as

se
ss

m
en

t

Si
de

 e
ffe

ct
--

-
N

o 
si

de
 e

ffe
ct



28

Med & Health Dec 2022;17(2): 15-35 Baharim N.S. et al. 

2009; Van Bennekom et al. 2021; van 
Bennekom et al. 2017). All assessments 
utilised specific software designed by 
the researcher of study as well as an 
interactive method provided using 
joystick and head tracker which 
able to make participants highly 
connected and immersed in the virtual 
environment. Only one study (van 
Bennekom et al. 2017) assessed the 
side effects of this VR as assessment 
tool, which was difficult since all the 
studies utilised different procedures. 
In addition to this, a majority of study 
showed good ecological assessment; 
however, whether there was a 
practice effect associated with patient 
performance was not explored. 
 The assessment for checking 
behavior begin after practice with 
the task, and participants were free 
to check (a frequent OCD habit) after 
the training and distraction periods, 
just as they would in the real world. 
This VR behavioral assessment was 
able to induce anxiety among OCD 
patients, as well as differentiate 
between OCD checker with OCD 
patient and healthy control. Using 
their real-world office contexts, fewer 
OCD participants (n = 11) reported 
obsessive checking desires, whereas 
more OCD checker (n = 22) reported 
compulsive checking urges in their 
real-world home environments. This 
supported personalised and ecological 
assessment for OCD. They also found 
that positive correlations between task 
performance and both self-reported 
and clinician-rated measures revealed 
construct validity with the higher 
checking behavior, longer gazing time 
and longer path taken during task D
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completion, with the users able to 
achieve navigation through two virtual 
environments using joystick and head-
mounted display.
 In 2021, van Bennekom et al. 
(2021) tested a novel game virtual 
environment in a pilot study to achieve 
high immersion. Throughout the 
experiment, they found that VR elicited 
an emotional response as Subjective 
Units of Distress Scale (SUDS) which 
was rated higher in OCD patients 
compared to healthy people. Their 
earlier study also shows no side effects 
following VR assessment.
 A study from Turkey in which 
the researcher adapted a western 
scenario to assess contamination 
OCD found VR assessment induced 
higher contamination fears in high 
contamination OCD than low 
contamination OCD (Inozu et al. 2021). 
It was not only VR able to develop 
good ecological validity, it was also 
able to differentiate performance 
between high and low contamination 
OCD among OCD patients (Inozu et 
al. 2021).

DISCUSSION

In comparison to computer-assisted 
screening tools, the current paper 
examined the role of VR in assessing 
OCD symptoms. Based on the review, 
both computer-based assessment 
tasks and computer generate 
stimulation were able to assess OCD 
symptoms. Virtual reality is suggested 
as a more promising tool to be used 
to assess anxiety associated with 
OCD symptoms as compared to 
computer-based tasks due to the tasks 

resembling real-life situations. Using 
the behavior assessment paradigm, 
virtual environments can be designed 
and tailored to specific symptoms such 
checking, contamination and hoarding, 
personalised to individual needs and 
customised to certain cultural and 
religious aspects. Virtual reality not 
only gives the user the ability to interact 
with stimuli using joysticks and high-
resolution features with appropriate 
sound presented in speakers; it enables 
the individual to be immersed and 
presence in the surrounding similar 
with real life situation (Nazemi & 
Gromala 2012). It had been found that 
the size and quality of the display had a 
substantial impact on task completion 
time, with the greatest results coming 
from a large, high-resolution monitor 
(Bowman & McMahan 2007). Virtual 
reality offers an exact measurement 
of performance on a controlled and 
virtual environment by quantifying 
patterns of behavior task that can be 
repeated compared to computer-based 
task (Kim et al. 2010). Instead of using 
the same behavior assessments for all 
OCD patients, VR-based behavioral 
assessment allows individuals to create 
personalised virtual worlds (Kim et 
al. 2010). A recent study of accessing 
OCD using video games showed that 
VR game was capable of provoking 
more anxiety and virtual compulsions 
in patients with OCD compared 
to healthy controls and monitored 
patients' responses to intervention (van 
Bennekom et al. 2017). Incorporating 
real situations or surroundings; using 
8GB RAM for headset monitor higher 
total pixel count, and usually at higher 
refresh rates; body or head tracking the 
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viewers’ eye points’ dynamic optical 
location; and physically precise stereo 
perspective viewing matrices support 
the benefits in using VR more than a 
computer screen alone (Deering 1992).
 It is interesting to note that healthy 
participants were used to test 
suitability of computer-based tasks to 
generate profile psychiatric symptoms 
rather than tested  by psychiatry 
who questioned the psychometric 
properties of the questionnaire 
(Handal et al. 2018; Sunderland et 
al. 2017). Reliability and validity 
(psychometric properties) are crucial 
elements that determine the suitability 
of a questionnaire or assessment to be 
used to diagnose a disorder. Ecological 
validity refers to the ability of a study’s 
findings to be used in naturalistic 
contexts, such as therapeutic practice 
in everyday life (Andrade 2018). 
This validity has two types, namely 
veridicality and verisimilitude (Parsons 
2015). Veridicality is defined as the 
ability of a patient’s performance on 
a construct-driven test to anticipate 
some aspect of the patient’s day-to-
day functioning, as indicated in some 
of studies which was reviewed in this 
study. The requirements of a measure 
and the testing conditions should be 
similar to those found in a patient’s daily 
activities; this is known as verisimilitude 
(Parsons 2015). A majority of studies 
that have been reviewed described as 
valid indicate a correlation between 
behavioral performance with OCD 
questionnaires, as well as similar with 
patients’ real-life situations (Kim et al. 
2008; Kim et al. 2010; van Bennekom 
et al. 2017) supporting both ecological, 
convergent and discriminant validity 

(Parsons 2015). Only one study adapted 
a western virtual scenario to assess 
contamination and finding showed 
similar ecological validity (Inozu et al. 
2021). A meta-analysis study which 
compared between VR assessment 
(Virtual Reality Classroom Continuous 
Performance Test) with traditional 
continuous performance tests (CPT) 
among Attention Deficit Hyperactive 
Disorder (ADHD) patient, it is showed 
that, virtual classroom CPTs appear to 
be successful in distinguishing persons 
with ADHD than a traditional CPT 
test approach (Parsons et al. 2019). 
Furthermore, the testing conditions 
which are similar to those encountered 
in the real world (verisimilitude) 
indicated Virtual Reality Assessment 
had good ecological validity (Franzen 
& Wilhelm 1996; Parsons et al. 2019).  
In another study, although Virtual 
Apartment Stroop tasks had good 
construct validation, it failed to show 
divergent validity with no correlation 
with California Verbal learning test 
(Parsons & Barnett 2018). Furthermore 
when compared to computerised 
Stroop tasks, Virtual  Apartment 
Stroop had  similar traditional test 
modalities and better reaction time 
accuracy that was able to differentiate 
between prepotent response inhibition 
and distractor inhibition resistance 
among college students (Parsons & 
Barnett 2018). Construct validity was 
commonly used to assess the validity 
of computer-based questionnaire (Huff 
& Sireci 2001). Opposite to ecological 
validity, construct validity determines 
the new scale’s relationship to other 
variables and measures of the same 
construct through correlation result 
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the new scale with other measures 
(Loewenthal & Lewis 2018). Rabin et 
al. (2007) stressed that some OCD 
measures are still based on antiquated 
technology (e.g., paper and pencil 
tests; static stimuli) that have yet to 
be verified in terms of real-world 
performance (Rabin et al. 2007). 
According to Parson (2015), several 
studies have sought to verify the 
validity of these settings by comparing 
them to well-established paper and 
pencil as well as computer automated 
platforms and the results showed that 
they must be used with caution. The 
degree to which virtual environments 
offer less expensive method and 
modalities that are free of technology 
and simulator sickness issues must be 
carefully examined by researchers if 
VR is to be used as a diagnostic tool 
(Parsons 2015).
 In addition to this, although VR is 
thought to be a better tool to assess 
OCD behavior and performance due 
to the immersed environment, the 
results of virtual studies are difficult to 
compare due to variability of method 
used, cultural elements and OCD 
subthemes. A majority of samples 
are small, bringing into question the 
generalisability of the findings. Little 
information regarding to the side effect 
of VR in assessing OCD symptoms. 
Only one study included the side 
effects on VR where they found that no 
side effects despite OCD patients also 
showed higher scores on the intensity 
of emotional responses compared to 
baseline (van Bennekom et al. 2017). 
In addition, no available information of 
VR to assess OCD in religious, sexual 
or homicidal symptoms which are 

common in Asia country and hard to 
detect. Furthermore, suitability of the 
immersive, semi-immersive or fully-
immersive simulations in detecting 
OCD symptoms are needed in future 
study. As stated by one researcher, 
computational psychometrics 
encompasses all psychological 
measurements with advanced methods 
and tools, including computer-
based tests, VR, psychophysiological 
recordings, computerised behavioral 
analysis, social network analysis, 
simulation-based methods and other 
modeling science are crucial during 
the COVID-19 (Cipresso & Riva 
2015). There is a need to understand 
underlying levels and processes 
that allow usage of developing 
technologies (Cipresso & Riva 2015). 
Based on the review, there was a wide 
variety of softwares were utilised with 
no standard equipment procedure had 
been developed, posing difficulties 
for replication as well as bringing 
questionable generalisability to other 
cultures and religions. 
 Although computers have been 
used in many health managements, 
the efficacy of computers as a tool for 
detecting and managing illness is still 
limited. Possible explanation for this, a 
lot of financial is needed as wide range 
of multiple disciplines and expertises 
are needed, as well heterogeneity and 
course of the illness and large sample 
size is needed to support the efficacy 
of computer stimulation-based task for 
health management. More reliable, 
cost effective and acceptable in terms 
of size and appearance will produce an 
effective VR testing. It is also crucial to 
determine the tolerability of VR among 
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OCD patients which had not been 
studied in major study in this review. 
It is documented that exposure to VR 
via head  mounted display induces 
headaches, nausea and other side 
effects (Caserman et al. 2021). This 
side effects may influence the validity 
of VR as assessment tool.
 There are few important limitations 
to this study. First, the review only used 
the source i.e. Pubmed and Google 
Scholar to generate and retrieve studies, 
which may indicate a lack of rigor and 
thoroughness. There may be concerns 
about the quality and reliability of 
these types of evaluations since we 
did not use other sources, such as 
Psycinfo which is a trusted index of 
psychological science sources due to 
financial issue. Another limitation is 
that the review did not include gender 
and age factors towards the effects 
of type of VR. Lastly, because of the 
various analytical procedures used by 
each investigation, reliable quantitative 
analysis were unattainable. 
 Further research should be 
conducted to see whether VR 
can incorporate other behavioral 
assessment paradigms such as self-
monitoring, psychophysiology, 
and self-report in assessing OCD 
symptoms. This information will be 
crucial in helping clinicians to design 
effective intervention or augment 
traditional psychotherapy techniques, 
such as cognitive behavior therapy, to 
treat all OCD subtypes.

CONCLUSION

In conclusion, this review has shown 
that VR act as an instrument for 

assessing anxiety in patients with 
OCD, constitutes a tool to induce 
anxiety in this clinical population and 
therefore, supports its usefulness as 
a technique of exposure. Moreover, 
VR permits the repeated delivery of 
the same scenarios while allowing 
the anxiety to attenuate, and can be 
graded with different difficulty and 
customised for each specific patient. 
In addition, it offers a wide variety 
of advantages, such as easy access 
to stimuli and greater control over 
them. Currently, there is very little 
evidence and research to support the 
usefulness of VR as an assessment for 
all OCD symptoms and themes, since 
the reviewed research utilised small 
number of participants. Therefore, a 
greater number of studies with variety 
of OCD themes and larger samples are 
needed to validate and generalise the 
effectiveness of this assessment tool 
in a larger population. In addition, it 
is necessary to carry out investigation 
with young people, since there is 
still no study among this population 
group. More advanced technology can 
enhance VR connectivity and a higher 
degree of immersion can be achieved 
by implementing higher resolution 
hardware tools and for all age groups. 
People nowadays is depending on 
smartphones or the internet, the 
usability of VR can be utilised to suit 
current lifestyles. From our point 
of view, the VR approach is more 
applicable compared to computerised 
or imaginative experience, despite the 
little evidence on the usefulness of VR 
as an OCD assessment tool. 



33

Virtual Reality for OCD Med & Health Dec 2022;17(2): 15-35

REFERENCES
Abba-Aji, A., Li, D., Hrabok, M., Shalaby, R., 

Gusnowski, A., Vuong, W., Agyapong, V.I.O. 
2020. COVID-19 pandemic and mental 
health: prevalence and correlates of new-onset 
obsessive-compulsive symptoms in a Canadian 
province. Int J Environ Res Public Health 17(19):  
6986. 

Agyapong, V.I., Mrklas, K., Juhás, M., Omeje, J., 
Ohinmaa, A., Dursun, S.M., Greenshaw, 
A.J. 2016. Cross-sectional survey evaluating 
Text4Mood: mobile health program to reduce 
psychological treatment gap in mental 
healthcare in Alberta through daily supportive 
text messages. BMC Psychiatry 16(1): 378. 

Andrade, C. 2018. Internal, external, and ecological 
validity in research design, conduct, and 
evaluation. Indian J Psychol Med 40(5): 498-9. 

Baer, L., Brown-Beasley, M.W., Sorce, J., Henriques, 
A.I. 1993. Computer-assisted telephone 
administration of a structured interview for 
obsessive-compulsive disorder. Am J Psychiatry 
150(11): 1737-8.

Bamodu, O., Ye, X.M. 2013. Virtual reality and virtual 
reality system components. In Proceedings of 
the 2nd International Conference On Systems 
Engineering and Modeling: 21-22 April 2013;  
China: Atlantis Press.

Banerjee, D. 2020. The other side of COVID-19: 
Impact on obsessive compulsive disorder (OCD) 
and hoarding. Psychiatry Res 288: 112966. 

Bernstein, G.A., Hadjiyanni, T., Cullen, K.R., 
Robinson, J.W., Harris, E.C., Young, A.D., 
Papanikolopoulos, N. 2017. Use of computer 
vision tools to identify behavioral markers of 
pediatric obsessive-compulsive disorder: a pilot 
study. J Child Adolesc Psychopharmacol 27(2): 
140-7. 

Bisso, E., Signorelli, M.S., Milazzo, M., Maglia, 
M., Polosa, R., Aguglia, E., Caponnetto, P. 
2020. Immersive virtual reality applications in 
schizophrenia spectrum therapy: a systematic 
review. Int J Environ Res Public Health 17(17): 
6111.

Bloch, A., Maril, S., Kavé, G. 2021. How, when, 
and for whom: decisions regarding remote 
neuropsychological assessment during the 
2020 COVID-19 pandemic. Isr J Health Policy 
Res 10(1): 31. 

Bowman, D.A., McMahan, R.P. 2007. Virtual reality: 
how much immersion is enough? Computer 
40(7): 36-43. 

Cantillon, P., Irish, B., Sales, D. 2004. Using 
computers for assessment in medicine. BMJ 
329(7466): 606-9. 

Caserman, P., Garcia-Agundez, A., Gámez Zerban, 
A., Göbel, S. 2021. Cybersickness in current-
generation virtual reality head-mounted 

displays: systematic review and outlook. Virtual 
Real 25(4): 1153-70. 

Cipresso, P., Riva, G. 2015. Virtual Reality for 
Artificial Intelligence: human-centered 
simulation for social science. In Annual Review 
of Cybertherapy and Telemedicine 2015: Virtual 
Reality in Healthcare: Medical Simulation and 
Experiential Interface. Volume 13. Edited by 
Wiederhold BK, Riva G, Wiederhold MD. San 
Diego, CA: Interactive Media Institute;177-81. 

Dascal, J., Reid, M., IsHak, W. W., Spiegel, B., 
Recacho, J., Rosen, B., Danovitch, I. 2017. 
Virtual reality and medical inpatients: a 
systematic review of randomized, controlled 
trials. Innov Clin Neurosci 14(1-2): 14.

Dawes, R.M., Faust, D., Meehl, P.E. 1989. Clinical 
versus actuarial judgment. Science 243(4899): 
1668-74. 

Dechant, M., Trimpl, S., Wolff, C., Mühlberger, A., 
Shiban, Y. 2017. Potential of virtual reality as a 
diagnostic tool for social anxiety: a pilot study. 
Comput Hum Behav 76: 128-34. 

Deering, M. 1992. High resolution virtual reality. In 
Proceedings of the 19th Annual Conference on 
Computer Graphics and Interactive Techniques: 
July 1992; Edited by Thomas JJ. New York: 
Association for Computing Machinery; 195

Franzen, M.D., Wilhelm, K.L. 1996. From 
conceptual foundations of ecological validity in 
neuropsychological assessment. In Ecological 
Validity of Neuropsychological Testing. Edited 
by Sbordone RJ, Long CJ. Washington DC: St 
Lucie Pres; 112. 

Goodman, W.K., Price, L.H., Rasmussen, S.A., 
Mazure, C., Fleischmann, R.L., Hill, C.L., 
Heninger, G.R. Charney, D.S. 1989. The 
Yale-Brown obsessive compulsive scale: I. 
Development, use, and reliability. Arch Gen 
Psychiatry 46(11): 1006-11.

Guze, P.A. 2015. Using technology to meet the 
challenges of medical education. Trans Am Clin 
Climatol Assoc 126: 260-70. 

Handal, N., LePage, J., Dayley, P., Baldwin, B., Roeser, 
A., Kay, J., Tice, K. 2018. Validation, reliability, 
and specificity of CliniCom™ Psychiatric 
Assessment Software. Psychiatry Res 265: 334-
40. 

Hasler, G., LaSalle-Ricci, V.H., Ronquillo, J.G., 
Crawley, S.A., Cochran, L.W., Kazuba, D.,  
Murphy, D.L. 2005. Obsessive–compulsive 
disorder symptom dimensions show specific 
relationships to psychiatric comorbidity. 
Psychiatry Res 135(2): 121-32. 

Herman, S., Koran, L.M. 1998. In vivo measurement 
of obsessive-compulsive disorder symptoms 
using palmtop computers. Comput Hum Behav 
14(3): 449-62. 

Huff, K.L., Sireci, S.G. 2001. Validity issues in 
computer-based testing. Educ Meas 20(3): 16-



34

Med & Health Dec 2022;17(2): 15-35 Baharim N.S. et al. 

25. 
Inozu, M., Çelikcan, U., Trak, E., Üzümcü, E.,  

Nergiz, H. 2021. Assessment of virtual reality 
as an anxiety and disgust provoking tool: The 
use of VR exposure in individuals with high 
contamination fear. Cyberpsychol 15(1): Article 
7. 

Keefe, R.S.E., Davis, V.G., Atkins, A.S., Vaughan, 
A., Patterson, T., Narasimhan, M., Harvey, P. 
D. 2016. Validation of a Computerized test of 
Functional Capacity. Schizophr Res 175(1-3): 
90-6. 

Khosravani, V., Aardema, F., Samimi Ardestani, S. 
M., Sharifi Bastan, F. 2021. The impact of the 
coronavirus pandemic on specific symptom 
dimensions and severity in OCD: A comparison 
before and during COVID-19 in the context of 
stress responses. J Obs Compuls Relat Disord 
29: 100626. 

Kim, K., Kim, C.H., Cha, K.R., Park, J., Han, K., 
Kim, Y.K., Kim, S.I. 2008. Anxiety provocation 
and measurement using virtual reality in 
patients with obsessive-compulsive disorder. 
Cyberpsychol Behav 11(6): 637-41. 

Kim, K., Kim, C.H., Kim, S.Y., Roh, D., Kim, S.I. 
2009. Virtual reality for obsessive-compulsive 
disorder: past and the future. Psychiatry Investig 
6(3): 115-21. 

Kim, K., Kim, S.I., Cha, K.R., Park, J., Rosenthal, 
M.Z., Kim, J.J., Kim, C.H. 2010. Development 
of a computer-based behavioral assessment 
of checking behavior in obsessive-compulsive 
disorder. Compr Psychiatry 51(1): 86-93. 

Kim, K., Roh, D., Kim, C.H., Cha, K.R., Rosenthal, 
M.Z., Kim, S.I. 2012. Comparison of checking 
behavior in adults with or without checking 
symptom of obsessive-compulsive disorder 
using a novel computer-based measure. 
Comput Methods Programs Biomed 108(1): 
434-41. 

Kuehr, R., Williams, E.A. 2007. Computers and the 
environment: understanding and managing their 
impacts. GX Dordrecht: Springer Dordrecht.

Liu, W., Zhang, H., He, Y. 2021. Variation in 
obsessive-compulsive disorder symptoms and 
treatments: a side effect of COVID-19. Int J Env 
Res Public Health 18(14): 7420. 

Loewenthal, K., Lewis, C.A. 2018. An introduction 
to psychological tests and scales. London: 
Psychology Press.

Maples-Keller, J.L., Bunnell, B.E., Kim, S.J., 
Rothbaum, B.O. 2017. The Use of Virtual 
Reality Technology in the Treatment of Anxiety 
and Other Psychiatric Disorders. Harvard Rev 
Psychiatry 25(3): 103-13. 

Marks, I.M., Baer, L., Greist, J.H., Park, J.M., 
Bachofen, M., Nakagawa, A., Mantle, J.M. 
1998. Home self-assessment of obsessive-
compulsive disorder. Use of a manual and a 

computer-conducted telephone interview: two 
UK-US studies. Br J Psychiatry 172: 406-12. 

McCabe-Bennett, H., Lachman, R., Girard, T.A.,  
Antony, M.M. 2020. A virtual reality study of 
the relationships between hoarding, clutter, and 
Claustrophobia. Cyberpsychol Behav Soc Netw 
23(2): 83-9. 

Meyerbröker, K., Morina, N. 2021. The use of virtual 
reality in assessment and treatment of anxiety 
and related disorders. Clin Psychol Psychother 
28(3): 466-76. 

Nazemi, M., Gromala, D. 2012. Proceedings of the 
7th Audio Mostly Conference: A Conference on 
Interaction with Sound: September 2012;  New 
York: Assocation for Computing Machinery

Page, M.J., McKenzie, J.E., Bossuyt, P.M., Boutron, 
I., Hoffmann, T.C., Mulrow, C.D., Brennan, S.E. 
2021. The PRISMA 2020 statement: an updated 
guideline for reporting systematic reviews. Int J 
Surg 88: 105906. 

Park, M.J., Kim, D.J., Lee, U., Na, E.J., Jeon, H.J. 2019. 
A literature overview of virtual reality (VR) 
in treatment of psychiatric disorders: recent 
advances and limitations. Front Psychiatry 10: 
505. 

Parsons, T.D. 2015. Virtual reality for enhanced 
ecological validity and experimental control in 
the clinical, affective and social neurosciences. 
Front Hum Neurosci 9: 660. 

Parsons, T.D., Barnett, M.D. 2018. Virtual apartment 
stroop task: Comparison with computerized 
and traditional stroop tasks. J Neurosci Methods 
309: 35-40. 

Parsons, T.D., Duffield, T., Asbee, J. 2019. A 
comparison of virtual reality classroom 
continuous performance tests to traditional 
continuous performance tests in delineating 
ADHD: a meta-analysis. Neuropsychol Rev 
29(3) 338-56. 

Parsons, T.D., Phillips, A.S. 2016. Virtual reality for 
psychological assessment in clinical practice. 
Pract Innov 1(3): 197. 

Pfefferbaum, B., North, C.S. 2020. Mental Health 
and the COVID-19 Pandemic. N Engl J Med 
383(6): 510-2. 

Rabin, L.A., Burton, L.A., Barr, W.B. 2007. Utilization 
rates of ecologically oriented instruments among 
clinical neuropsychologists. Clin Neuropsychol 
21(5): 727-43. 

Riedel, E., Faloutsos, C., Gibson, G.A., Nagle, 
D. 2001. Active disks for large-scale data 
processing. Computer 34(6): 68-74. 

Roca-Bennasar, M., Garcia-Mas, A., Llaneras, N., Blat, 
J., Roca, P. 1991. Kraepelin: An expert system 
for the diagnosis of obsessive-compulsive 
disorders. Eur Psychiatry 6(4): 171-5. 

Roh, D., Kim, K., Chang, J.G., Kim, S.I., Kim, C.H. 
2013. Development and validation of a 
computer-based measure of symmetry and 



35

Virtual Reality for OCD Med & Health Dec 2022;17(2): 15-35

arranging behavior in obsessive-compulsive 
disorder: A preliminary study. Compr Psychiatry 
54(7): 885-92. 

Rosenfeld, R., Dar, R., Anderson, D., Kobak, K.A.,  
Greist, J.H. 1992. A computer-administered 
version of the Yale-Brown Obsessive-
Compulsive Scale. Psychol Assess 4(3): 329. 

Sederer, L.I. 2002. Outcome measurement in 
psychiatry: A critical review. Washington: 
American Psychiatric Publishing, Inc..

Sharma, E., Sharma, L.P., Balachander, S., Lin, B., 
Manohar, H., Khanna, P., Stewart, S.E. 2021. 
Comorbidities in obsessive-compulsive 
disorder across the lifespan: a systematic review 
and meta-analysis. Front Psychiatry 12: 703701. 

Sheehan, D.V., Lecrubier, Y., Sheehan, K.H., Amorim, 
P., Janavs, J., Weiller, E., Hergueta, T., Baker, 
R., Dunbar, G.C. 1998. The Mini-International 
Neuropsychiatric Interview (MINI): the 
development and validation of a structured 
diagnostic psychiatric interview for DSM-IV and 
ICD-10. J Clin Psychiatry 59(suppl 20): 22-33.

Simon, D., Kischkel, E., Spielberg, R., Kathmann, 
N. 2012. A pilot study on the validity of using 
pictures and videos for individualized symptom 
provocation in obsessive-compulsive disorder. 
Psychiatry Res 198(1): 81-8. 

Sorkin, A., Weinshall, D., Modai, I., Peled, A. 2006. 
Improving the accuracy of the diagnosis of 
schizophrenia by means of virtual reality. Am J 
Psychiatry 163(3): 512-20. 

Stahnke, B. 2021. A systematic review of misdiagnosis 
in those with obsessive-compulsive disorder. J 
Affect Disord Reports 6: 100231. 

Steketee, G. 1997. Disability and family burden in 
obsessive compulsive disorder. Can J Psychiatry 
42(9): 919-28. 

Stifel, S.W.F., Feinberg, D.K., Zhang, Y., Chan, 
M., Wagle, R. 2020. Assessment during the 
COVID-19 pandemic: Ethical, legal, and safety 
considerations moving forward. School Psych 
Rev 49(4): 438-52. 

Storch, E.A., Rasmussen, S.A., Price, L.H., Larson, 
M.J., Murphy, T.K., Goodman, W.K. 2010. 
Development and psychometric evaluation of 
the Yale–Brown Obsessive-Compulsive Scale-
Second Edition. Psychol Assess 22(2): 223-32.

Subramaniam, M., Soh, P., Vaingankar, J.A., Picco, L., 
Chong, S.A. 2013. Quality of life in obsessive-
compulsive disorder: impact of the disorder and 
of treatment. CNS Drugs 27(5): 367-83. 

Sunderland, M., Batterham, P., Carragher, N., Calear, 
A., Slade, T. 2017. Developing and validating 
a computerized adaptive test to measure 
broad and specific factors of internalizing in a 
community sample. Assessment 26(6): 1030-
45. 

Van Bennekom, M.J., De Koning, P.P., Gevonden, 
M.J., Kasanmoentalib, M.S., Denys, D. 2021. A 

virtual reality game to assess OCD symptoms. 
Front Psychiatry 11: 1640. 

van Bennekom, M.J., Kasanmoentalib, M.S., de 
Koning, P.P., Denys, D. 2017. A virtual reality 
game to assess obsessive-compulsive disorder. 
Cyberpsychol Behav Soc Netw 20(11): 718-22. 

Welch, E.S., Weigand, A., Hooker, J.E., Philip, N.S., 
Tyrka, A.R., Press, D.Z., Carpenter, L.L. 2019. 
Feasibility of computerized cognitive-behavioral 
therapy combined with bifrontal transcranial 
direct current stimulation for treatment of major 
depression. Neuromodulation: Technology at 
the Neural Interface 22(8): 898-903. 

Yates, B.T., Taub, J. 2003. Assessing the costs, 
benefits, cost-effectiveness, and cost-benefit of 
psychological assessment: we should, we can, 
and here’s how. Psychol Assess 15(4): 478-95.

Received: 18 Apr 2022
Accepted: 23 Jun 2022


