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Specific phobia is defined as a notable and continuous fear of a certain object or a situation that particularly 
impairs daily life and functioning. It is also one of the most common psychological disorders. Exposure-based 
interventions are commonly used in the treatment of specific phobias. However, some limitations of the standard 
methods require the need for alternative approaches. In light of this, the use of virtual reality technology in 
psychotherapy has become increasingly widespread in recent years and is now integrated with exposure therapy. 
Virtual reality provides real-time interaction using the computer-generated three-dimensional environment via 
variety oftechnological tools. Applications of virtual reality in exposure therapy have proven to be an important 
intervention method, especially in the psychopathologies such as specific phobias. In this study, virtual reality 
exposure therapy for the treatment of specific phobias is systematically reviewed. Inclusion criteria were taken 
into account in the scanning performed in APA (PsycINFO), EBSCO, PubMed, Scopus, Web of Science, Science 
Direct, Ulakbim ve TRDizin databses following the PRISMA method. Following that, ten randomized controlled 
trials, which included adult participants meeting the diagnostic criteria for specific phobia, examined the efficacy 
of virtual reality and exposure therapy compared to the control group, and the ones with full text could be accessed, 
were included in this systematic review. The included studies were evaluated in terms of sample attributes, 
primary measurement tools, research design, characteristics of the intervention and its efficacy. In general, the 
findings indicate the efficacy of virtual reality exposure therapy in reducing specific phobia symptoms. Follow-up 
studies support the long-term maintenance of the results. 
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Ö
Z 

Özgül fobi, günlük yaşamı ve işlevselliği önemli derecede olumsuz etkileyen belirli nesne ya da duruma yönelik 
belirgin ve sürekli bir korku olarak tanımlanmaktadır. Aynı zamanda, en sık görülen psikolojik bozukluklar 
arasında olduğu bildirilmektedir. Özgül fobilerin tedavisinde maruz bırakma temelli müdahalelerin yaygın olarak 
kullanıldığı bilinmekle birlikte standart yöntemlerin bazı sınırlılıklarının bulunması farklı yaklaşımlara ihtiyaç 
duyulduğuna işaret etmektedir. Bu çerçevede, son yıllarda psikoterapi bağlamında sanal gerçeklik teknolojisinin 
kullanımı giderek yaygınlaşmış ve maruz bırakma terapisi ile bütünleştirilmiştir. Bilgisayar tarafından oluşturulan 
üç boyutlu ortamla çeşitli teknolojik araçlar aracılığıyla gerçek zamanlı etkileşim sağlayan sanal gerçekliğin, maruz 
bırakma terapisi ile kullanımının özellikle özgül fobiler gibi psikopatolojilerin tedavisinde önemli bir müdahale 
yöntemi haline geldiği görülmektedir. Bu çalışma kapsamında, özgül fobilerin tedavisinde sanal gerçeklik ile maruz 
bırakma müdahaleleri sistematik olarak gözden geçirilmiştir. PRISMA yöntemi izlenerek APA (PsycINFO), EBSCO, 
PubMed, Scopus, Web of Science, Science Direct, Ulakbim ve TRDizin veri tabanlarında yapılan taramada dahil 
etme ölçütleri kapsamında; özgül fobi tanı kriterlerini karşılayan yetişkin katılımcıların yer aldığı, sanal gerçeklik 
ile maruz bırakma terapisinin kontrol grubuna kıyasla etkinliğinin incelendiği ve tam metnine ulaşılabilen 10 
seçkisiz kontrollü çalışma bu sistematik derlemeye dahil edilmiştir. Dahil edilen makaleler örneklem özellikleri, 
temel ölçüm araçları, araştırma deseni, müdahalenin özellikleri ve etkisi açısından değerlendirilmiştir. Bulgular, 
sanal gerçeklik ile maruz bırakma terapisinin, özgül fobi belirtilerini azaltmadaki etkinliğine işaret etmektedir. 
Yapılan izlem çalışmaları tedavi sonuçlarının uzun vadede korunduğuna yönelik destek sağlamaktadır. 
Anahtar sözcükler: Fobi, korku, sanal gerçeklik, maruz bırakma terapisi, sistematik gözden geçirme 
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Introduction 

According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), specific phobia is an anxiety 
disorder defined by clinically significant and persistent fear or anxiety towards a specific object or situation that 
negatively affects people's functionality (American Psychiatric Association [APA] 2013). In DSM-5, the diagnosis 
of specific phobia is classified into five types according to the source of fear or anxiety: blood-injection-injury 
type (blood, dental, etc.), animal type (spider, dog, etc.), natural environment type (height, storm, etc.), 
situational type (flying, driving, etc.) and unspecified subtypes (drowning, vomiting, etc.) (APA 2013). However, 
it is accepted that the fear of specific objects or situations in individuals diagnosed with specific phobia is 
disproportionate in the sociocultural context compared to the real danger it may cause (Antony and Barlow 
1998, APA 2013). Epidemiologic studies report that specific phobias are the most common anxiety disorder 
diagnosis (Kessler et al. 2012). In a large-scale study conducted with a total of 124,902 adult participants from 
twenty-two countries, the lifetime prevalence of specific phobia was reported to be approximately 7.4% 
(Wardenaar et al. 2017). This rate is 9.8% in women and 4.9% in men. All specific phobia subtypes are more 
common in women (Sigström et al. 2011). The lifetime prevalence of specific phobia in Turkey is estimated to 
be 11% and the difference between genders is similar with international studies (Ertan 2008). 

Behavioral theory to explain specific phobias focuses on conditioning processes. According to Mowrer's (1947) 
two-factor model, specific phobias are considered as a conditioned response that develops after a threatening 
experience and is maintained by avoidance behavior. According to this model, in the first stage, fear occurs 
through classical conditioning in which a previously neutral object/situation is paired with a feared 
object/situation. This conditioning can occur through modeling or verbal instruction in addition to a direct 
experience. The second stage involves operant conditioning, in which avoidance behavior is reinforced because 
it reduces anxiety and provides short-term relief, and thus the person's fears persist. As long as the feared 
stimulus is not encountered and the feared consequences do not materialize, people do not learn that the 
situation is not as scary as imagined (Eaton et al. 2018).  However, most people who have a directly threatening 
experience do not develop specific phobias. Risk factors such as genetic predisposition and cognitions with 
negative content are suggested to be effective in whether specific phobia will develop in the context of a 
conditioning experience (Kendler et al. 2002, Mineka and Sutton 2006).  

One of the recent approaches in the treatment of specific phobias is exposure-based interventions. These 
interventions, especially experiential exposure, are evidence-based practices whose effectiveness in the 
treatment of specific phobias is supported by research (Chambless et al. 1998, APA Presidential Task Force on 
Evidence-Based Practice 2006). In these interventions, a hierarchy of anxiety is typically created by the therapist 
and the client regarding the conditions that may lead to anxiety/fear. In line with this hierarchy, the client is 
exposed to these conditions until he/she reports a significant decrease in anxiety level. Thus, it is assumed that 
new associations related to the conditioned stimuli will be learned and thus the conditioned fear response will 
be extinguished (Vervliet et al. 2013). There is a general consensus that exposure-based interventions are 
preferred in the treatment of specific phobias (Nahtan and Gorman 2015).  However, individuals diagnosed with 
specific phobias generally do not tend to seek treatment and only 10% to 25% of these individuals receive 
treatment (Magee et al. 1996, Eaton et al. 2018). A possible explanation for this might be that, due to the nature 
of the diagnosis, individuals do not experience a problem as long as they do not encounter certain objects or 
situations. In addition, the fact that avoidance behaviors are effective by reducing the level of fear/anxiety in the 
short term is considered to be an important factor preventing treatment seeking (Eaton et al. 1991; Wardenaar 
et al. 2017, Eaton et al. 2018). On the other hand, approximately 17% to 27% of treatment-seekers reportedly 
refuse to receive experiential exposure therapy or discontinue treatment in the future (Garcia-Palacios et al. 
2001, 2007). Although experiential exposure is widely accepted in the treatment of specific phobias (Choy et al. 
2007, Barlow et al. 2015, Nathan and Gorman 2015), high rates of treatment dropout and low rates of treatment 
acceptance make this assumption controversial. In addition, there are some limitations in the application of 
experiential exposure therapy in specific phobias. For example, it may not always be possible to create and apply 
blood-injection or medical procedures that are the source of fear in the clinical environment in experiential 
exposure therapy that can be applied for blood-injection-injury type phobia (Jiang et al. 2020). Similarly, in 
animal-type phobias, there are possible limitations such as the transportation of the feared animal/insect species 
to the therapy environment and the difficulty in controlling these creatures by the clinician (Neudeck and Einsle 
2012). Therefore, there is a need for different approaches to eliminate these limitations in the implementation 
of exposure-based interventions. 

The use of virtual reality technology in psychotherapy applications is expected to be an alternative to standard 
methods in the context of the aforementioned limitations. Virtual reality application enables the person to 
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interact with this environment in real time with various technological tools in a three-dimensional environment 
created by a computer (Maples-Keller et al. 2017). This interaction is realized as a result of the integration of 
sensory inputs such as visual, auditory and tactile through tools such as visual displays, body tracking devices 
and motion sensors (Anderson et al. 2001). In this way, the person actively explores the virtual environment 
and experiences fear or anxiety in the closest way to reality (Powers and Emmelkamp 2008). Virtual reality is 
integrated with the cognitive-behavioral-based exposure technique in the field of psychotherapy. This 
intervention, called virtual reality exposure, aims to reduce the level of anxiety by repeatedly and systematically 
exposing people to the stimuli and/or situations they fear in a safe environment, as in the traditional exposure 
technique (Hoffman and Smits 2008). Unlike the traditional practice, in this intervention, people with a 
diagnosis of specific phobia are exposed to the virtual equivalent of that stimulus instead of the real stimulus 
that arouses fear and/or anxiety (Pull 2008). Thus, it is assumed that people will get used to the stimulus that 
causes fear and/or anxiety after the intervention (Rothbaum and Hodges 1999, Wiederhold and Wiederhold 
2004). In this framework, studies on exposure intervention with virtual reality were first conducted with 
individuals diagnosed with phobia. Although the application has been used for the first time in the treatment of 
people with flight phobia (North and North 1994, North et al. 1996), the first study evaluating the effectiveness 
of the therapy was performed by North and North (1996) with participants with agoraphobia. Recently, the place 
of the intervention in the treatment of specific phobias has been addressed more broadly, including blood-
injection-injury (Jiang et al. 2020), animal (Götestam 2002, Suso-Ribera et al. 2019), natural environment 
(Donker et al. 2019) and situational types (Kaussner et al. 2020, Trappey and Trappey 2020). 

The idea that virtual reality exposure therapy could be an alternative to standard methods has led to studies on 
the acceptability of this method by participants. Some findings reveal that more than 80% of people diagnosed 
with specific phobia may prefer virtual reality-based exposure compared to experiential exposure (Garcia-
Palacios et al. 2001, 2007). This preference seems to be made on the grounds that participants are afraid of 
encountering the real object/situation and that virtual reality provides a safer environment (Garcia-Palacios et 
al. 2007). However, virtual reality technology also provides convenience in terms of applying exposure in 
different conditions (Vansteenwegen et al. 2006) and is increasingly considered as a low-cost and accessible 
application (Donker et al. 2019). Considering these factors, integrating virtual reality technology with exposure 
therapy is predicted to be an effective treatment approach. 

The main aim of this study was to determine the effectiveness of virtual reality exposure therapy in adults with 
specific phobia compared to control groups. In the literature, there are systematic reviews that address different 
types of anxiety-based disorders together, covering case report studies, and including various research designs 
such as multiple levels of baseline (Botella et al. 2017, Oing and Prescott, 2018, Wechsler et al. 2019, Freitas et 
al. 2021, Krzystanek et al. 2021, Albakri et al. 2022). Unlike other systematic review studies, this study aimed to 
examine only interventions focusing on the treatment of specific phobias. However, the highest level of evidence 
for the effectiveness of the intervention in psychotherapy research comes from the systematic review of 
randomized controlled trials (Chambless and Hollon 1998, Spring 2007). Therefore, the current systematic 
review was limited to randomized controlled trials comparing the effectiveness of virtual reality exposure 
therapy with control groups in specific phobias. When the current literature is examined, it is noteworthy that 
virtual reality exposure is frequently applied in the treatment of anxiety-related disorders. Considering its recent 
increasing use, especially in specific phobias (Geraets et al. 2021, Krzystanek et al. 2021), evaluating the 
effectiveness of the studies on the subject is deemed to be important. The research question of this study was 
determined within the framework of PICO (S) criteria (P: population/participants), (I: 
interventions/interventions), (C: comparators/comparison groups), (O: outcomes/results) and (S: study 
designs) (Richardson et al. 1995). Accordingly, the question "What is the effect on specific phobia symptoms in 
randomized controlled trials examining the effect of exposure therapy with virtual reality compared to the 
control group for adults who meet the diagnostic criteria for specific phobia or who are above the cut-off score 
on scales related to the diagnosis?" was addressed. 

Method 

This study was conducted in accordance with PRISMA (Preferred Reporting Items for Systematic Reviews and 
MetaAnalyses) criteria (Moher et al. 2015). Accordingly, APA (PsycINFO), EBSCO, PubMed, Scopus, Web of 
Science, Science Direct, Ulakbim and TRDizin databases were searched in Turkish and English languages without 
using any date range restrictions. Keywords were selected according to Medical Subject Headings (MeSH). The 
keywords "virtual reality AND phobia", "virtual reality AND fear", "virtual reality exposure therapy AND phobia", 
"virtual reality exposure therapy AND phobia", "virtual reality exposure therapy AND fear" were used in the 
search. As a result of the search performed between August 2022 and September 2022, a total of 833 studies 
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were reached, including APA (PsychINFO) (n=98), EBSCO (n=57), PubMed (n=148), Scopus (n=170), Web of 
Science (n=158), Science Direct (n=193), Ulakbim (n=7) and TRDizin (n=2). When repeated studies were 
excluded, the title and abstract sections of the remaining 424 studies were independently evaluated by both 
authors within the scope of the inclusion criteria and a joint decision was reached. The studies included in the 
review were determined in accordance with PICO (S) criteria. In this context, randomized controlled trials 
involving adults who met the diagnostic criteria for specific phobia or who were above the cut-off score on scales 
related to the diagnosis; in which virtual reality exposure therapy was applied; in which a control group 
comparison was made; and in which the effect on specific phobia symptoms was examined were included in this 
review. Based on inclusion criteria, 349 studies did not meet these criteria. Consequently, 75 studies with full 
text were analyzed according to the inclusion and exclusion criteria. Among these studies, a total of 65 studies 
were excluded, which included participants who did not meet the criteria for specific phobia (n=6), did not apply 
exposure therapy with virtual reality (n=15), did not compare the effectiveness of exposure therapy with virtual 
reality with the control group (n=23), and were not conducted in a randomized controlled design (n=21). Overall, 
10 research articles were included in the current study.  The PRISMA flow diagram is depicted in Figure 1. 

 
Figurel 1. PRISMA flow chart 

Results 

The articles included in the current systematic review were evaluated in terms of sample characteristics, basic 
measurement tools, research design, intervention characteristics and effects. General information about the 
included studies is presented in Table 1. 
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Table 1. General characteristics of the studies reviewed 
Study Aim Sample Interven-

tion Group 
Control 
Group 

Sessions ( 
Number, Dura-
tion, Time Pe-
riod) 

Major  
Measurement 
Tools 

Measure-
ment  
Times 

Effect of 
 Intervention 

Donker  et 
al. (2019) 

Reducing 
symptoms 
of height 
phobia (AQ) 

N=193 
Mean 
age.=41.33 
F: 66.84% 

Cognitive 
behavior 
therapy-
based virtual 
reality 
exposure 
(N=96) 

Waiting 
list control 
group 
(N=97) 

6 sessions 
5-40 minutes 
3 weeks  

AQ -Pre-
intervention 
-Post-
intervention 
-3-month 
follow-up 

Those who 
received 
exposure therapy 
with virtual 
reality had 
significantly 
greater 
reductions in 
height phobia 
symptoms than 
the waitlist 
control group. 
Treatment gains 
were maintained 
at follow-up 
measurement. 

Garcia- 
Palacios  et 
al. (2002) 

Reducing 
symptoms 
of spider 
phobia 
(DSM-IV) 

N=23 
Mean 
age.=29.25 
F: 90.9% 

Virtual 
reality 
exposure 
(N=12) 

Waiting 
list control 
group 
(N=11) 

3-10 sessions 
60 minutes 
2-3 weeks  

ADIS-IV, FSQ, 
BAT, Clinician's 
assessment of 
phobia severity 

-Pre-
intervention 
-Post-
intervention 

The spider 
phobia 
symptoms of 
those who 
received virtual 
reality exposure 
therapy 
decreased 
significantly 
more than those 
of the waitlist 
control group. 

Gujjar et al. 
(2019) 

Reducing 
symptoms 
of dental 
phobia 
(MDAS) 

N=30 
Mean 
age.=24.15 
F: 60% 

Virtual 
reality 
exposure 
(N=15) 

Placebo 
control 
group 
(N=15) 

1 session 
40 minutes 
1 time 

VAS-A, MDAS, 
DFS 

-Pre-
intervention 
Post-
intervention 
-3 and 6-
month 
follow-up 
measuremen
t 

Dental phobia 
symptoms of 
those who 
received virtual 
reality exposure 
therapy 
decreased 
significantly 
more than the 
placebo control 
group. 
Treatment gains 
were maintained 
at follow-up 
measurements. 

Jiang et al. 
(2020) 

Reducing 
symptoms 
of blood-
injury-
injection 
phobia 
(DSM-5) 

N=43 
Mean 
age.=23.44 
F: 81.4% 

Virtual 
reality 
exposure 
(N=21) 

Waiting 
list control 
group 
(N=22) 

1 session 
90 minutes 
1 time 

ADIS-5, MFS -Pre-
intervention 
-Post-
intervention 
-3-month 
follow-up 
measuremen
t 

Those who 
received virtual 
reality exposure 
therapy had 
significantly 
greater 
reductions in 
symptoms of fear 
of injection, 
injury and 
fainting than the 
waitlist control 
group. 
Treatment gains 
were maintained 
in the follow-up 
measurement. 

Michaliszyn 
et al.. 
(2010) 

Reducing 
symptoms 

N=32 
Mean age.= 
29.1 

Virtual 
reality 

Waiting 
list control 

8 sessions 
90 minutes 
8 weeks  

SCID-I, FSQ, 
SBQ, BAT 

Pre-
intervention 

The spider 
phobia 
symptoms of 
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of spider 
phobia 
(DSM-IV) 

F: 96.88% exposure 
(N=16) 

group 
(N=11) 
Experienti
al exposure 
standardiz
ed 
treatment 
control 
group 
(N=16) 

Post-
intervention 
-3 month 
follow-up 
measuremen
t 

those who 
received virtual 
reality and 
experiential 
exposure therapy 
significantly 
decreased 
compared to the 
waiting list 
control group. 
Experiential 
exposure was 
more effective on 
the improvement 
in negative 
beliefs about 
spiders. 
Treatment gains 
were maintained 
at follow-up 
measurement. 

Miloff et al. 
(2019) 

Reducing 
symptoms 
of spider 
phobia 
(DSM-5) 

N=100 
Y Mean 
age.=34.05 
F: 83% 

Virtual 
reality 
exposure 
(N=50) 

Experienti
al exposure 
standardiz
ed 
treatment 
control 
group 
(N=50) 

1 session 
180 minutes 
1 time 

BAT Pre-
intervention 
Post-
intervention 
-3 and 12-
month 
follow-up 
measuremen
t 

Virtual reality 
and experiential 
exposure therapy 
significantly 
reduced spider 
avoidance 
behavior at the 
post-
intervention and 
3-month 
measurements. 
Participants in 
the virtual reality 
group reported 
significantly less 
improvement. 
The difference 
between the 
groups decreased 
at the 12-month 
follow-up 
measurement. 

Minns et 
al. 
(2019) 

Reducing 
symptoms 
of spider 
phobia 
 (FSQ) 

N=77 
Mean 
age.=19.27 
F: 87.01% 

Virtual 
reality 
exposure 
(N=38) 

Placebo 
control 
group 
(N=39) 

1 session 
180 minutes 
1 time  

FSQ, BAT Pre-
intervention 
Post-
intervention 
 

Those who 
received 
exposure therapy 
with virtual 
reality had 
significantly 
more reduction 
in spider phobia 
symptoms than 
the placebo 
control group. 

Rothbaum 
et al. 
(2000) 

Reducing 
symptoms 
of flight 
phobia 
(DSM-IV) 

N=45 
Mean age 
=40.55 
F: 71% 

Virtual 
reality 
exposure 
(N=15) 

Waiting 
list control 
group 
(N=15) 
Experienti
al exposure 
standardiz
ed 
treatment 
control 
group 
(N=15) 

8 sessions 
90 minutes 
6 weeks  

SCID-I, QAF, 
FFI 

Pre-
intervention 
Post-
intervention 
-6 month 
follow-up 
measuremen
t 

Flight phobia 
symptoms of 
those who 
received virtual 
reality and 
experiential 
exposure therapy 
decreased 
significantly 
more than the 
waitlist control 
group. There was 
no difference 
between the 
groups. 
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Treatment 
benefits were 
maintained in 
the follow-up 
measurement. 

Rothbaum 
et al. 
(2006) 

Reducing 
symptoms 
of flight 
phobia 
(DSM-IV) 

N=75 
Mean age 
=40.09 
F: 80% 

Virtual 
reality 
exposure 
(N=25) 

Waiting 
list control 
group 
(N=25) 
Experienti
al exposure 
standardiz
ed 
treatment 
control 
group 
(N=25) 

8 sessions 
90 minutes 
6 weeks  

SCID-I, QAF, 
FFI 

-Pre-
intervention 
Post-
intervention 
-6 and 12-
month 
follow-up 
measuremen
t 

The flight phobia 
symptoms of 
those who 
received virtual 
reality and 
experiential 
exposure therapy 
decreased 
significantly 
more than those 
of the waiting list 
control group. 
There is no 
difference 
between the 
groups. 
Treatment 
benefits were 
maintained in 
follow-up 
measurements. 

Wiederhold  
et al. 
(2002) 

Reducing 
symptoms 
of flight 
phobia 
(DSM-IV) 

N=30 
Mean age= 
39.8 
F: 60% 

Virtual 
reality 
exposure 
with 
physiological 
feedback 
(N=10) 
Virtual 
reality 
exposure 
without 
physiological 
feedback 
(N=10) 

Systematic 
desensitiza
tion 
including 
imaginal 
exposure 
standard 
treatment 
control 
group  
(N=10) 

8 sessions 
30 minutes 
8 weeks  

Physiological 
measurements, 
FFI, QAF, SSR, 
STAI 

-Pre-
intervention 
Post-
intervention 
-3-month 
follow-up 
measuremen
t 

Those who 
received virtual 
reality exposure 
and systematic 
desensitization 
therapy had 
significantly 
fewer symptoms 
of flight phobia. 
There is no 
difference 
between the 
groups. In the 3-
month follow-up 
measurement, 
the proportion of 
participants who 
boarded the 
airplane was 
100% in the 
intervention 
with 
physiological 
feedback and 
80% in the 
intervention 
without 
physiological 
feedback, while it 
was 10% in the 
standard 
treatment 
control group. 

ADIS-5: Anxiety and Related Disorders Interview Schedule for DSM-5 (DSM-5 Structured Interview for Anxiety and Related Disorders), AQ: Acrophobia Questionnaire, 
BAT: Behavioral Avoidance Task, DFS: Dental Fear Survey, FSQ: Fear of Spiders Questionnaire, FFI: The Fear of Flying Inventory, MDAS: Modified Dental Anxiety 
Scale, MFS: Medical Fear Survey, QAF: The Questionnaire on Attitudes Toward Flying*, SBQ: Spider Beliefs Questionnaire, SCID-I: The Structured Clinical Interview 
for DSM-IV, SSR: Self-Survey of Stress Responses, STAI: State-Trait Anxiety Inventory, VAS-A: Visual Analogue Scale For Anxiety.. 

Sample  

The sample sizes in the studies included in the review ranged from 23 (Garcia-Palacios et al. 2002) to 193 
(Donker et al. 2019). In all studies, the samples consisted of adult participants between the ages of 18 and 65. 
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The number of female participants was higher in all studies. The lowest rate of female participants was 60% 
(Wiederhold et al. 2000, Gujjar et al. 2019) and the highest was 96.98% (Michaliszyn et al. 2010); the lowest rate 
of male participants was 3.02% (Michaliszyn et al. 2010) and the highest was 40% (Wiederhold et al. 2002, 
Gujjjar et al. 2019). 

In all studies reviewed, the participants met the diagnostic criteria for specific phobia according to DSM-IV or 
DSM-5 or demonstrated symptoms of specific phobia by being above the cut-off score in the measurement tools 
related to the diagnosis. Spider phobia was addressed in four of the studies (40%). In all of these studies, 
inclusion criteria included the inability of participants to physically interact with a live spider in a behavioral 
avoidance task. In addition, participants had to meet the criteria for spider-type specific phobia according to 
DSM-IV (Garcia-Palacios et al. 2002, Michaliszyn et al. 2010) and DSM-5 (Miloff et al. 2019) and/or the Fear of 
Spiders Questionnaire. In all three studies on flight phobia (30%), participants had to meet the diagnostic 
criteria for specific phobia according to DSM-IV. Similarly, in a study aiming to intervene in blood-injection-
injury phobia (10%), participants who met the relevant diagnostic criteria according to DSM-5 were included in 
the study. Finally, participants who met the criteria according to the Modified Dental Anxiety Scale in a study 
(10%) addressing dental phobia and the Acrophobia Questionnaire in a study (10%) aiming to intervene in 
height phobia were included in this study within the scope of the inclusion criteria. 

Research Designs 

In all studies within the scope of the subject, participants were randomly assigned to intervention and control 
groups. In all intervention groups, exposure therapy with virtual reality was applied individually. Unlike the 
others, in one study (10%) (Donker et al. 2019), the intervention was carried out in the participant's own 
environment with a cognitive behavioral therapy-based smartphone application installed on the participants' 
personal phones and simple virtual reality goggles suitable for home use, while in another study (10%) 
(Wiederhold et al. 2002), there were two prerequisites with and without physiological feedback. 

Practices for the control groups also varied among the studies. In three studies (30%) (Garcia-Palacios et al. 
2002, Donker et al. 2019, Jiang et al. 2020), a waiting list control group was formed by taking measurements 
before and after the intervention, similar to the intervention group, without applying any intervention to the 
participants throughout the process. In one of the two studies with a placebo control group, participants were 
given an information brochure about the diagnosis (Gujjar et al. 2019), while in the other, only psychoeducation 
was applied (Minns et al. 2019). In two studies (20%), the standard treatment control group included 
experiential exposure (Miloff et al. 2019) and systematic desensitization (Wiederhold et al. 2002) interventions 
including imaginal exposure. Finally, three studies (30%) included a standard treatment control group 
(Rothbaum et al. 2000, Rothbaum et al. 2006, Michaliszyn et al. 2010) in which both waiting list and experiential 
exposure were applied. 

Eight studies reviewed included a follow-up measurement after the intervention. In four of these, a follow-up 
measurement was taken once three months after the intervention ended (Wiederhold et al. 2002, Michaliszyn 
et al. 2010, Donker et al. 2019, Jiang et al. 2020 ). In one study, follow-up measurements were taken three and 
six months after the intervention (Gujjar et al. 2019), and in another study three and 12 months after the 
intervention (Miloff et al. 2019). Finally, two studies reported that follow-up measurements were taken 6 and 
12 months after the end of the intervention (Rothbaum et al. 2000, Rothbaum et al. 2006). 

Basic Measurement Tools Used 

The effectiveness of exposure therapy with virtual reality has been evaluated with various measurement tools. 
The Fear of Spiders Questionnaire and the Behavioral Avoidance Task were used as the main measurement tools 
in all studies dealing with spider phobia. While phobia of flying was assessed with The Questionnaire on 
Attitudes Toward Flying and The Fear of Flying Inventory, in a different study (Wiederhold et al., 2002), Self-
Survey of Stress Responses and State-Trait Anxiety Inventory were used to measure anxiety symptoms. In 
addition to these self-report instruments, Wiederhold et al. (2002) utilized a computer-based biofeedback 
system to assess physiological symptoms such as body resistance, peripheral body temperature, heart rate and 
respiratory rate. Anxiety level towards dental situations was assessed with the Visual Analogue Scale for Anxiety, 
Dental Fear Survey and Modified Dental Anxiety Scale (Gujjar et al. 2019). The Acrophobia Questionnaire was 
used to assess phobia of heights (Donker et al. 2019). Finally, Jiang et al. (2020) evaluated the symptoms of the 
participants with the Medical Fear Survey in medical situations including injection/bloodletting, 
examination/symptoms, sharp objects, blood and injury. 
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Characteristics of Interventions 

In four studies addressing spider phobia, virtual reality exposure was applied through a headset that allowed 
participants to explore the virtual environment by tracking their head movements. In these studies, in which 
the spider image in the virtual environment got closer and closer to the participants (Garcia-Palacios et al. 2002, 
Michaliszyn et al. 2010, Minns et al. 2019) and increased in realism (Miloff et al. 2019), the anxiety stages 
consisted of at least three and at most eight stages. In two of the studies, the intervention was completed in one 
session (Miloff et al. 2019, Minns et al. 2019). In another study, a total of eight sessions were conducted, with 
each anxiety stage in a separate session (Michaliszyn et al. 2010). In the study conducted by Garcia-Palacios et 
al. (2002), the number of sessions varied between three and 10. The session durations in the studies ranged from 
approximately 30 minutes to 180 minutes. When the studies are analyzed in terms of practitioner 
characteristics, two clinical psychologists were reported in one study (Garcia-Palacios et al. 2002) and five 
doctoral students in the psychology department in another study (Michaliszyn et al. 2010). While one study 
(Minns et al. 2019) did not provide information about the number and characteristics of the practitioners, Miloff 
et al. (2019) stated that the therapists were present only for technical problems, and that a virtual therapist and 
a spider expert carried out the intervention. 

In two of the studies involving intervention for flight phobia (Rothbaum et al. 2000, Rothbaum et al. 2006), a 
seat belt and a seat with a speaker placed under it were used to create a realistic flight experience. The aim was 
to provide sound and vibration during the flight at the appropriate time through the speaker. In a second study 
(Wiederhold et al. 2002), a seat with a speaker was used to increase the realism of the flight experience. In these 
studies, the virtual reality environment was created with a device that can monitor the head movements of the 
participants and transfer their viewing angles to the virtual environment. In two studies (Rothbaum et al. 2000, 
Rothbaum et al. 2006), there were six stages in which the airplane moved from standby to take-off and the 
weather conditions gradually deteriorated. As part of the intervention, breathing exercise, cognitive 
restructuring and thought stopping for ruminative thoughts were applied followed by four sessions of exposure 
technique. In the study of Wiederhold et al. (2002), after the breathing exercise and fear hierarchy were created, 
exposure was completed in six sessions. In these studies, session durations varied between 30 minutes and 90 
minutes. 

Donker et al. (2019) developed a smartphone application for the treatment of height phobia, in which 
participants can manage the process completely by themselves and experience the virtual environment with a 
360° perspective with virtual reality glasses. In this application, six phases, each lasting between five and 40 
minutes, were completed in three weeks. The application was narrated by a virtual therapist. 

Gujjar et al. (2019), in their intervention for dental phobia, created a virtual environment with a virtual reality 
simulator and a head-mounted screen that allows participants to explore the virtual environment when they 
change their viewing angle. To increase realism, cotton wool soaked in clove oil was placed around the dentist's 
chair to create a standard odor related to the environment. In the virtual environment, the stages of a dentist 
approaching the participant, seeing the syringe and dental drill, and then hearing the sound of the drill were 
presented in a single session. The session duration was approximately 40 minutes. 

In a study on Blood-Injection-Injury phobia (Jiang et al. 2020), a virtual reality intervention; an interactive 360° 
virtual reality environment including a smartphone, virtual reality glasses and different medical conditions was 
created with a software program. In the single-session intervention lasting 90 minutes in total, first, various 
medical procedures were hierarchically ranked by the participants in terms of anxiety level. Then, the 
intervention was initiated with the least anxiety-inducing procedure. The intervention was implemented by 
clinical psychologists. 

Effectiveness of Interventions 

The results of studies on the treatment of spider phobia indicated that virtual reality intervention was more 
effective than the waitlist (Garcia-Palacios et al. 2002) and placebo control group (Minns et al. 2019) in reducing 
spider fear level and avoidance behaviors. Miloff et al. (2019) reported that both virtual reality and experiential 
exposure were effective in reducing spider avoidance behaviors. Participants in the virtual reality exposure group 
experienced significantly less improvement; however, the difference between the groups decreased at the 12-
month follow-up measurement. Finally, Michaliszyn et al. (2010) revealed that virtual reality exposure and 
experiential exposure significantly reduced fear of spiders and avoidance behavior compared to the waitlist 
control group; however, experiential exposure was more effective on the improvement in negative beliefs about 
spiders. The effects were maintained at the three-month follow-up measurement. 
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When the results of the intervention for flight phobia were reviewed, both the virtual reality and experiential 
exposure treatment groups were more effective in reducing flight phobia symptoms compared to the waiting list 
control group; however, there was no significant difference between the two intervention groups (Rothbaum et 
al. 2000, Rothbaum et al. 2006). While the gains were maintained at six (Rothbaum et al. 2000, Rothbaum et al. 
2006) and 12 months (Rothbaum et al. 2006) follow-up measurements, the rate of boarding an airplane was 
higher in the virtual reality group (79% - 81%) compared to the standard treatment group (69% - 70%). In 
Wiederhold et al.'s (2002) study, both the virtual reality exposure group (two conditions with and without 
physiological feedback) and the systematic desensitization group significantly decreased their fear and anxiety 
levels about flying. However, no significant difference was found between the interventions. At the three-month 
follow-up measurement, all participants (100%) in the condition including the virtual reality exposure 
intervention and physiological feedback, 80% of those in the condition without physiological feedback, and 10% 
of those in the standard treatment group reported being able to board an airplane. 

The data from the study on height phobia (Donker et al. 2019) suggested that Cognitive-Behavioral Therapy-
based virtual reality exposure provided a significantly greater reduction in height phobia symptoms compared 
to the waitlist control group from the post-intervention measurement to the three-month follow-up 
measurement. In the intervention for dental anxiety and avoidance behaviors, virtual reality exposure was 
significantly more effective than the placebo control group. Treatment benefits were maintained at three- and 
six-month follow-up measurements (Gujjar et al. 2022). In blood-injection-injury phobia, virtual reality exposure 
was significantly more effective in reducing the fear of injection, injury and fainting compared to the waiting list 
control group. There was no significant difference between the groups at the level of fear of sharp objects, 
hospitals, injury or blood (Jiang et al. 2020). Treatment benefits were maintained at the three-month follow-up 
measurement. 

Discussion 

Technological developments in recent years have enabled the development of new methods in psychotherapy 
practices. One of the prominent applications in this sense is exposure therapy based on virtual reality 
technology, which is used in the treatment of various psychological problems. Exposure therapy with virtual 
reality is increasingly used especially in the treatment of specific phobias. This study conducted a systematic 
literature review on virtual reality-based exposure therapy for the treatment of individuals with different types 
of specific phobias. Based on the review, 10 studies that were determined to meet the inclusion criteria were 
examined in terms of sample characteristics, study designs, assessment tools, characteristics of intervention 
approaches and the effects of interventions. 

The sample size of the studies differed between the studies. However, only one study (Garcia-Palacios et al. 2002) 
had less than 30 participants. In general, the inclusion of larger sample groups in the studies allows for more 
meaningful inferences in terms of the generalizability of the effect of the interventions applied (Page and Coxon 
2016). The rate of female participants was higher in all the studies evaluated. Considering the results of 
prevalence studies (Ertan 2008, Sigström et al. 2011; Wardenaar et al. 2017), which reveal that the prevalence 
of specific phobias is higher in women (Dickinson et al. 2012), this finding is plausible. However, more balanced 
studies are warranted in terms of gender distribution, as the proportion of male participants was generally below 
10% in the studies examined. 

Four of the studies (40%) consisted of participants diagnosed with spider phobia and three (30%) with flight 
phobia. The remaining three studies (30%) included participants diagnosed with height phobia, blood-injection 
phobia and dental phobia, each diagnostic group in separate studies. Therefore, virtual reality exposure therapy 
appears to be a flexible intervention approach that can be applied to different types of problems. Since the 
studies were applied to different types of specific phobias, the measurement tools used to include the 
participants in the study and to evaluate the effect of the intervention also differed. In all studies, both self-
report measures and clinician assessments were used. Wiederhold et al. (2002) included physiological 
measurements (skin resistance, heart rate, etc.) in addition to self-report measures and clinician assessments. 
Therefore, physiological measurements are crucial in the holistic evaluation of the effectiveness of the 
intervention. While measurements were performed before and after the intervention in all studies, only two 
studies (Garcia-Palacios et al. 2002, Minns et al. 2019) did not include follow-up measurements. In all the 
remaining studies, follow-up measurements were taken for a minimum of 3 and a maximum of 12 months. In 
long-term follow-up studies, the validity of the results may be negatively affected due to the possibility of 
participant loss (Kristman et al. 2004, von Allmen et al. 2015). On the other hand, follow-up measurements in 
randomized controlled trials are important in terms of both detecting the long-term effect of the intervention 
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and evaluating possible outcomes that are difficult to observe immediately after the intervention (Llewellyn-
Bennett et al. 2016). In this sense, longer follow-up measurements are required to reveal the effects of these 
interventions. 

Virtual reality-based interventions in all the studies reviewed were carried out through various software to create 
a virtual reality environment, virtual reality goggles, headsets and screens. The aim was to provide the 
participants with stimuli for different senses, including visual, tactile, olfactory and auditory, to experience 
fear/anxiety in the closest way to reality. The addition of different sensory inputs in virtual reality exposure 
therapy has been found to increase the participant's level of experiencing the virtual environment realistically 
and the duration of remembering the objects in the environment (Dinh et al. 1999). While visual and auditory 
stimuli were provided in all studies included in this review, some studies also used olfactory (Gujjar et al. 2019) 
and tactile (Garcia-Palacios et al. 2002, Gujjar et al. 2019) stimuli to increase the effect of the intervention. 
However, these studies do not include an assessment of whether sensory stimuli enhance the effect of the 
intervention. Therefore, it is crucial to determine the specific effect of different types of sensory stimuli in future 
studies. In addition, in the included studies, participants were exposed to the feared object or situation either in 
a self-directed manner or under the guidance of an expert. In two studies (Donker et al. 2019, Miloff et al. 2019), 
participants completed the procedure themselves without the need for an expert during the therapy. This shows 
that virtual reality-based exposure intervention has become easier and more accessible. Particularly for 
individuals who have privacy concerns about receiving face-to-face therapy, virtual reality-based exposure 
intervention is likely to be an alternative for accessing treatment. 

As part of the inclusion criteria, exposure therapy with virtual reality was applied in all intervention groups, 
while the effectiveness of the intervention was evaluated with different types of control groups. This is of 
significance in terms of interpreting the results of the intervention. In the five studies in which no active 
intervention was applied to the control group, participants in the intervention group had significantly greater 
reductions in height phobia, fear of spiders and spider avoidance, dental anxiety and avoidance of dental 
situations, injection, injury and fainting symptoms compared to the control group. Although virtual reality 
exposure was generally effective in reducing specific phobia symptoms compared to control groups without 
active treatment, the absence of not only the intervention but also a therapeutic context in research with such 
control groups leads to difficulties in interpreting the findings (Karlsson and Bergmark 2015). The therapeutic 
context includes elements based on the relationship between the therapist and the client (e.g. therapeutic 
alliance, empathy, etc.), which are reported to have a significant contribution to treatment outcomes (Norcross 
and Wampold 2011). Therefore, in studies using waiting list and placebo control groups, it may be difficult to 
determine the specific effect of both the intervention and the relationship-based elements between therapist 
and client on treatment outcomes (Wampold 2001, Elkins 2012). On the other hand, in studies where the control 
group received standardized treatment, both research groups included these elements that could potentially 
affect the therapeutic relationship. Therefore, it is becoming clearer whether the results obtained as a result of 
the intervention depend on the intervention techniques applied (Karlsson and Bergmark 2015). 

Five studies comparing the effectiveness of virtual reality exposure intervention with standard treatment 
control groups, such as experiential exposure and systematic desensitization, pointed to the effectiveness of 
both interventions in reducing symptoms of fear of spiders, spider avoidance and flight phobia. The findings 
suggest that the effectiveness of virtual reality exposure in specific phobias is similar to that of standard 
treatments. In this sense, the fact that virtual reality-based exposure was found to be comparable to experiential 
exposure may reflect that the participants experienced the virtual reality environment realistically. This is 
supported by the finding that realistic visual and auditory stimuli in virtual reality exposure are associated with 
more favorable therapy outcomes (Price et al. 2011). The fact that the virtual environment allows for more 
focused and controlled exposure may be an essential factor in the reduction of symptoms. On the other hand, in 
one study (Miloff et al. 2019), standard treatment was reported to be more effective than virtual reality-based 
intervention; however, this difference decreased in the follow-up measurement. In this respect, the 
improvements observed in the follow-up measurements of the participants in the virtual reality-based 
intervention group are noteworthy. For example, in studies on flight phobia (Rothbaum et al. 2000, Wiederhold 
et al. 2002, Rothbaum et al. 2006), participants in the intervention group had a higher rate of boarding an 
airplane in the long term. The ease of virtual reality-based intervention in terms of diversity in creating exposure 
contexts for researchers may be related to the increase in the positive effects of the interventions in the long 
term. Studies examining this relationship indicate that exposure in more than one context with virtual reality 
may reduce the relapse rate by increasing generalization (Vansteenwegen et al. 2006, Shiban et al. 2013, 
Dunsmoor et al. 2014). As a conclusion, exposure in more than one context is recommended to maintain the 
gains achieved in treatment and thus reduce the likelihood of relapse. 
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The reviewed research findings suggest that virtual reality exposure therapy is effective in reducing specific 
phobia symptoms. Studies have demonstrated that virtual reality-based interventions for specific phobias have 
some advantages over standard face-to-face interventions. One prominent advantage is that the virtual reality 
environment allows for a higher level of control compared to real-life conditions. For example, in imaginal 
exposure, the kind of imagery the participant creates is unknown. However, the decrease in the ability to form 
imagery due to aging makes it difficult to apply these interventions in elderly people (Grenier et al. 2015). 
Especially in animal-type specific phobias, the ability to appropriately control the movements of stimuli provides 
convenience for both participants and therapists (Suso-Ribera et al. 2019). Another advantage of the virtual 
reality-based application is its economical use of time and space. For example, while organizing experiential 
exposure in an office environment can be quite challenging, conditions may not always be favorable for out-of-
office exposure (Boeldt et al. 2019). In addition, in an exposure intervention for flight phobia, therapists 
reported both temporal and financial difficulties such as buying plane tickets, going to the airport, flying for a 
certain period of time (Rothbaum et al. 2000). In some cases, these advantages are assumed to gain even more 
importance as repeated exposure to fear/anxiety situations is necessary. 

The literature review shows that studies done up to 20 years ago (Garcia-Palacios et al. 2002) reported that it 
was costly to create a virtual reality environment. Today, software and hardware for creating virtual reality are 
more cost-effective; in addition, the quantity and quality of virtual reality content is gradually increasing (Boeldt 
et al. 2019). In this sense, exposure therapy with virtual reality, whose effectiveness in specific phobias is 
supported, is expected to become more widespread. Virtual reality-based applications can be considered 
advantageous in terms of making the treatment more accessible, especially for individuals whose access to 
therapy is limited for various reasons. 

This systematic review study has some limitations. These limitations include the fact that only English language 
studies were found and that studies on individuals in childhood and adolescence were not included. In addition, 
the fact that only 10 studies with randomized controlled design were found is an indication that more studies 
are needed. On the other hand, although the high level of control in the conditions of the studies in this design 
enables attributing the treatment results to the intervention rather than other factors, it constitutes a limitation 
in terms of the generalizability of the findings to the real world (Depp and Lebowitz 2007). For this reason, 
future studies that include reviews of studies with different designs are anticipated to contribute to the 
literature. 

Conclusion 

The studies included in this systematic review indicate the effectiveness of virtual reality exposure therapy in 
different types of specific phobia symptoms (spider phobia, blood-injection phobia, flight phobia, dental phobia). 
In other words, virtual reality exposure therapy is comparable to standard therapy methods and more effective 
than control conditions without treatment. Considering the advantages such as creating a safe, controllable and 
reproducible environment, expanding the use of virtual reality application in the field of psychotherapy may be 
beneficial. Finally, it is noteworthy that there is no randomized controlled design study in Turkey and there is a 
need for further research on this subject. 
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