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ABSTRACT

Mental illness is a growing global health problem affecting individuals and society. In Sweden,
the number of people suffering from mental health illnesses, such as anxiety and depression, is
increasing and is expected to be one of the largest public health challenges in 2030. As mental
iliness increases, the area also needs effective forms of treatment. This study aims to investigate
if Virtual Reality Exposure Therapy (VRET) works as a treatment method for adults suffering from
anxiety disorders and depression. A structured literature review based on 24 articles found in the
databases PubMed, MEDLINE, CINAHL and PsycInfo. Two reviewers independently reviewed and
collectively extracted data from the included articles. The articles have been analyzed by using
thematic analysis. The results suggest that Virtual reality exposure therapy can work as an effective
treatment method for adults with anxiety disorders. It also indicates that VRET may act as a
health-promoting intervention to reduce anxiety disorders, phobias, and depression symptoms.
Virtual reality exposure therapy can be an effective treatment method and health-promoting effort
against anxiety disorders in adults. An essential factor for the patients who accept VRET as a

treatment is the initial information therapists give.

Introduction

Mental illness is a growing problem today. According to
the Public Health Agency of Sweden (Public Health Agency
[FoHM], 2022), about 14 percent of the Swedish population
between the ages of 16 and 84 rated their mental well-being
as poor in the National Public Health Survey of 2020. The
concept of mental illness is broad and includes many dif-
ferent conditions of varying severity for those affected.
Milder mental illness can, for example, be worried or anx-
iety with a low impact on the sufferer, while severe mental
illness can, for example, involve schizophrenia with a sig-
nificant effect on the individual’s functional level (Jacobsen,
2019; Patel et al.,, 2018). The Swedish National Board of
Health and Welfare reported that mental illness had become
a public health problem during the Covid-19 pandemic
due to many individuals becoming more isolated from the
outside world (National Board of Health and Welfare, 2021a).

Virtual reality (VR)-based technology allows the user to
enter a three-dimensional, interactive environment where
psychotherapeutic treatment can be carried out. At the same
time, healthcare professionals can monitor and evaluate the
patient’s condition. For example, VR-based therapy as Virtual
reality exposure therapy (VRET) has become increasingly

common in health care, which can be used to reduce stress
reactions a patient may experience due to traumatic expe-
riences, relieve depression, anxiety, and feelings of loneliness,
and to improve general well-being (Soltani, 2019; Swedish
eHealth Agency, 2020). VRET can also help patients over-
come their phobias or treat Post Traumatic Stress Disorder
(PTSD) and depression (Emmelkamp & Meyerbroker, 2021;
Swedish Agency for Health Technology Assessment and
Assessment of Social Services [SBU], 2021). VR technology
allows the patient to experience what scares them, triggers
panic feelings or anxiety via a computer-generated
three-dimensional and interactive environment where the
intensity of the exposure can be controlled and where a
therapist can guide the patient through the treatment (Wood
et al., 2009).

As mental illness risks increase, effective treatment meth-
ods will also increase. Although VRET is a relatively new
method, there is today a demonstration of good results in
treating mental illnesses such as anxiety disorders. However,
this method is not used to the extent that it could be used,
which may be due to one or more circumstances often based
on a lack of knowledge about treatment methods and VR
technology itself (Boeldt et al., 2019; Linder et al., 2018).
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Virtual reality-based therapy

VRET is a modern form of exposure therapy that uses
digital technology to create a VR environment in which the
patient can implement a form of traditional exposure therapy
artificially. It becomes a way to experience something phys-
iologically and emotionally that creates stress in a completely
individualized and safe environment, where its intensity can
gradually increase during the treatment. This is often easier
for the patient to accept than to experience stressful
moments in real life (Boeldt et al., 2019; Emmelkamp &
Meyerbroker, 2021).

To recreate the VR experience, a headset with an inte-
grated monitor is used, or a room with screens where the
experiences that the person treated as traumatic is repro-
duced visually. It is also possible to produce experiences by
treating other sensory organs through smell, sound, and
vibrations to make the experience even more realistic (Wood
et al., 2009). During the exposure, a natural reaction is
created in the treated person where they want to escape
and avoid the stimuli of the stress reaction. Over time,
repeated exposure with increased intensity will reduce the
perceived stress reactions, as they become increasingly
manageable.

A disadvantage of exposure to VRET is that these expo-
sures can cause dizziness and headaches, usually called
cyber-sickness symptoms, which look like motion sickness
(Reger et al., 2019; Stetz et al,, 2011). In addition, however,
VRET software development is extensive, and VR units are
today easily accessible at a relatively low price, which means
that once a treatment program has been developed, the
treatment can be made available to many patients at a rel-
atively low cost (Buna et al., 2016; Emmelkamp et al., 2020).

Treatment of anxiety disorders and syndromes has been
shown to work well through VRET. In some cases, there are
benefits to using the method instead of, or in combination
with, conventional treatment methods. This applies, for exam-
ple, to social anxiety, which is often treated with
cognitive-behavioral therapy (CBT) by exposing the patient
to the stimuli that give rise to anxiety while eliminating the
natural defense mechanisms so that the patient learns that
the feared negative consequences are unlikely to occur. But
due to the nature of the disorder, it is difficult to find real-life
situations where this exposure can be carried out, and it is
also difficult to construct or stage these situations. In these
cases, the exposure in the VRET treatment functions as a
substitute for exposure in real life (Emmelkamp et al., 2020).

Theoretical acceptance of digital treatment
methods

Studies show openness to treatment technology gives better
results from the state of therapy used (Kothgassner et al.,
2019). For VRET to function as a treatment method for
adults diagnosed with some type of anxiety disorder, some
factors affect whether the treatment method will be accepted
by the person being treated. The Technology Acceptance
Model (TAM) examines generally the factors that influence
whether a computer system will be accepted by potential

users and the perceived usability (assessment of whether
the digital health system is used as intended) and
user-friendliness (perception of user-friendliness of VR soft-
ware/intervention by healthcare professionals and/or patient)
(Boeldt et al., 2019; European Commission, 2019). If a
patient is less digitally familiar, this can affect their attitude
toward digital tools and then possibly also toward digital
care interventions (FoHM, 2018). In this context, healthcare
professionals have an essential role in explaining and con-
vincing patients of the benefits and potential of the inter-
vention. The theory can function as an explanatory theory
to, for example, description of how the care staff’s experi-
ences are within VRET’s usability and user-friendliness.

According to the TAM theory, several factors or barriers
can effect the care recipient’s attitude to care interventions,
and subsequently, their intention and use of the care inter-
vention. The first factor to mention comprises the patient’s
fears and misconceptions of prolonged exposure therapy and
its consequences like cybersickness, which can increase the
refusal or drop out (Boeldt et al., 2019). Secondly, general
practical issues can influence the arrangement of exposure
therapy in different clinical settings, such as limited time
and the logistics for planning the therapy, therapists’ own
anxiety and distress related to using exposure-based inter-
ventions and lack of dissemination of exposure therapy
(Pittig et al.,, 2019). Thirdly, the concerns about
exposure-based therapy found among therapists can be dis-
tressing for both the therapist and patient, increasing the
risk of worsening the patient’s anxiety. A fourth factor is
that only a limited number of mental healthcare profession-
als are clinically and formally trained in this kind of therapy
and may have individual barriers to the use of it. Also,
mental health providers may be reluctant to the use the
latest evidence-based interventions due to individual negative
attitudes (Botella et al., 2015). Furthermore, confidentiality
risks for patients, accessibility and controllability of the
stimuli, privacy, and ethical concerns may also exist (Ma
et al., 2021; Maples-Keller et al., 2017).

Anxiety disorders

Anxiety is a natural reaction to something scaring us, where
the response can be crucial to the individual’s survival. The
brain sends signals to the body via the nervous system to
prepare for fight or flight. Consequently, the body sends
various stress hormones into the blood, creating several
bodily reactions such as increased heart and respiratory
rates (Sjostrom & Skirsiter, 2014).

Anxiety disorders are relatively common today; as many
as one in three women and one in five men are affected
at some point in their lives (Patel et al., 2018), including
several diseases and syndromes such as social anxiety,
generalized anxiety disorder (GAD), panic disorder, and
post-traumatic stress disorder (PTSD). Anxiety caused by
stress is usually temporary and transient, unlike anxiety
disorders, which can become chronic if left untreated.
Symptoms can vary depending on the diagnosis and the
victim’s characteristics, which might be decisive for the
treatment methods (Jacobsen, 2019; Patel et al., 2013).



Traditional treatment methods that have been empirically
proven to work are CBT and psychotherapy, where both
methods are adapted to the current type of disease. Patients
can also receive psychotropic medicine (Patel et al., 2013).

Relevance of the study
Mental illness is a growing global public health problem
affecting individuals and society (WHO, 2022). In Sweden,
the number of people with mental illness is increasing, and
the area will be one of the biggest public health challenges
in 2030 (FoHM, 2022). Approximately one in eight people
yearly suffer from a depressive illness, anxiety disorder, or
other diagnosable mental disorder. Nevertheless, about 71
percent lack access to effective treatment; at the same time
as, mental illness is not given sufficient attention by care-
givers (Jacobsen, 2019; Patel et al., 2013; WHO, 2022).
From an economic perspective, the total costs of mental
health problems are estimated at more than 4% of GDP
(more than €600 billion) across the 27 EU countries and
the United Kingdom annually (European Commission,
2018). At the same time, as mental illness is increasing,
the demands are growing that the treatments offered are
cost-effective and have a good effect on those treated.
Studies show that VRET can work as well as conven-
tional treatment methods in the treatment of anxiety dis-
orders such as PTSD (Kothgassner et al., 2016) and social
anxiety, which may be since VRET is similar to traditional
exposure treatments and is based on the same principle
(Emmelkamp et al., 2020). For practical reasons, the imple-
mentation of the exposure can also be more straightforward
via VRET compared with in vivo exposure because, for
example, social situations can be challenging to find or
recreate (Emmelkamp et al., 2020). Studies also show that
patient compliance has increased with VRET, which can
positively affect how the patient responds to the treatment
(Garcia-Palacios et al., 2007). This study aims to investigate
whether Virtual Reality Exposure therapy (VRET) can be
used as a treatment method for adults with anxiety disor-
ders and depression.

Materials and methods

Study design

This is a structured literature review of the published liter-
ature, which is defined as one method for performing a
structured comprehensive collection of literature which sys-
tematically extracts data and via a content or thematic anal-
ysis enables discovery of themes, patterns, trends or gaps.
The findings result in implications for future research
(Rocco et al., 2023). It was carried out from April 12, 2022,
to April 24, 2022, through the following databases: PubMed,
CINAHL, PsycInfo, and MEDLINE, using two research
questions;

o [RQ1]- Is VRET more effective in treating anxiety
disorders and depression than other treatment
methods?
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o [RQ2]- Based on the Technology Acceptance Model
(TAM), what factors influence patients’ perceptions
of VRET’s usability and user-friendliness?

Search strategy

A systematic literature search using the databases of PubMed,
CINAHL, PsycInfo, and MEDLINE was conducted from 12
April to 24 April 2022 to identify the most relevant articles
which meet the aim and study questions. Additionally, we
searched the references of the articles included in our review
to identify other pertinent articles that may have been
missed. Two independent reviewers (O.H. and J.L.) con-
ducted all the database searches, and any discrepancies were
resolved via discussions to obtain consensus, when disagree-
ment was present, the third supervising reviewer (S.S.) was
consulted.

We used the Boolean terms “AND” and “OR” to expand
and restrict the search spectrum of search conditions. The
search terms for each database were: Virtual reality exposure
therapy* AND Anxiety disorder; Virtual reality exposure
therapy* AND Depression; Virtual reality exposure therapy
AND social phobia; Virtual reality exposure therapy AND
social anxiety; (Mental health or mental illness or mental
disorder or psychiatric illness) AND (virtual reality exposure
therapy or VR or virtual reality therapy) AND (adults or
adult); virtual reality exposure therapy AND (mental health
or mental illness or mental disorder or psychiatric) AND
(adults or adult). The initial literature search yielded 783
prospective articles.

Databases were searched for article titles and abstracts;
these were then screened, and the full text articles read. A
shared Dropbox™ was created to bring together all relevant
records. Search results were exported into a detailed table
shared with Google Docs, where the reviewers could iden-
tify duplicates to ensure that both were abstracting the
same information, followed by in-person discussions to
ensure that the most appropriate variables were identified,
and any disagreements could be resolved through ongo-
ing debate.

Selection criteria

Studies of any design that used VRET to promote or treat
anxiety disorders and depression were included in the review
if; (i) were published in a peer-reviewed journal; (ii) were
written in English and carried out any time between 2010
and 2022; (iii) were original articles published in a scientific
journal and presented empirical data; (iv) articles included
adults participants (aged: 19+ years) diagnosed with any
type of anxiety disorders and depression.

Articles were excluded when they were; (i) published in
other languages other than English; (ii) were published in
languages other than English before 2010; (iii) all types of
reviews which did not present original data were excluded;
(iv) journal papers that lack ethical considerations were
excluded; (v) dissertations, conference proceedings, and
other grey literature or unpublished search were excluded.
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Figure 1: displays a flow chart of the study search and
selection process. The articles’ selection process was con-
ducted in two stages by two independent reviewers; (a)
reading the titles and abstracts by both reviewers individ-
ually, (b) reading the full-text articles, and the selection
performed collectively by both reviewers in agreement. The
primary search resulted in 783 records that were properly
identified. To finalize the list of eligible articles, 517 papers
were screened and excluded according to our pre-defined
exclusion criteria after excluding duplicates to reach 179.
Of the list of 179 articles, an additional 140 were excluded,
resulting in 39 articles that were selected for full-text review.
A final 24 articles were deemed suitable for a full review.

Data extraction

A Microsoft Word file shared on Google Docs was created
for data extraction. Data was extracted from each article
and presented in a summarized table with a brief description
of each article (Table 1). The data was appraised using the
Critical Appraisal Skills Programme (CASP) checklist
(CASP, 2018).

All the included publications were analyzed and catego-
rized into different themes using the thematic analysis

according to Braun & Clarke (2006) model. The analysis of
the research articles was done in six steps to identify and
analyze the most relevant themes (Figure 2).

Quality assessment

Quality ratings of the 24 studies included were carried out
by the two reviewers (O.H. and J.L.), using the quality
assessment tool CASP for quantitative studies, which is a
tool to check the quality, reliability, and credibility of
included articles (CASP, 2018). Ulrichsweb™ was used to
check whether these included articles have been peer-reviewed
by the experts. Both authors assessed the articles for meth-
odological quality and ethical consideration, in a consulta-
tion with the third author (S.S.).

Ethical considerations

In a literature study based on secondary data, the ethical
aspects are not directly affected because no sensitive data
such as personal data were collected. However, the articles
in this review were included if they were ethically approved;
this means that included studies must have applied ethical

PubMed (n=298)
PsycInfo (n=396)
CINAHL (n=19)
MEDLINE (n= 69)

IDENTIFICATION

Record identified through database searching
(n=1782)

Additional records
, | identified through
Y| other sources (n=1)

Records excluded

SCREENING

abstract screen

Records after duplicates removed :> from title and

(n= 696)

U

(n=517)

ELIGIBILITY

Records screened by title and
abstract
(n=179)

!

Records excluded
from title and
abstract screen
(n=140)

INCLUDED

Full text articles assessed for
eligibility

(n=39)

U

Studies included in qualitative
synthesis
(n=24)

Figure 1. Study flowchart of search results identifying eligible studies.

Full text articles
excluded because not
meet the inclusions
criteria (n=15)
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Figure 2. Thematization of the included articles.

considerations as prescribed in the Declaration of Helsinki
and have been approved by an ethics review board.

Results

VRET as a health-promoting initiative against social
anxiety

VRET is designed to put patients with social anxiety in
social anxiety-provoking situations. Patients with social anx-
iety often have difficulty in speaking in front of a group of
people, for example, to which they are exposed through
virtual conversations with several individuals who act neg-
atively (Morina et al., 2015). Kishimoto and Ding (2019)
have studied the heart rate of patients who talk to virtual
individuals who act negatively while the patient speaks in
front of a virtual group of people. The patient’s heart rate
was examined in a group with social anxiety and in a group
that was not led by any social anxiety. The study showed
that the group suffering from social anxiety reported higher
levels of subjective anxiety than those not suffering from
social anxiety. The differences between the groups were
more significantly measured with a mild negative response
than an intensive negative response. This means that people
suffering from social anxiety tend to have a higher heart
rate even with gentle social contact than people without
social anxiety. The higher heart rate in these cases may
indicate a higher perceived stress level in the patient.
According to Morina et al. (2015) and Zainal et al. (2021),
there are marked differences regarding perceived social anx-
iety between groups treated with VRET compared with those
waiting for treatment too. In these studies, VRET is thus
shown to reduce social anxiety symptoms.

Morina et al. (2015) describe that VR technology that
contains social interactions can be used for therapeutic pur-
poses, which is also mentioned by Anderson et al. (2013)
and Price et al. (2011). When treating social anxiety with
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VRET, the treatment results were decreased anxiety symp-
toms, lasting at follow-up after 6 and 12 months. This shows
that VRET has a sustained effect even after the end of
treatment (Anderson et al., 2013; Price et al., 2011; Zainal
et al., 2021). Price et al. (2011) also highlight that patients’
commitment and presence can make treatment with VRET
work better. With the proper knowledge, patients can get
involved in the treatment. For example, professionals can
explain to the patient what will be possible and what the
expected result would be. This could make VRET act as a
health-promoting measure and treatment method for social
anxiety, and that can be used in healthcare to reduce symp-
toms of social anxiety (Zhang et al., 2020).

Covid-19 has caused social anxiety, fear of pandemics,
and isolation in many individuals; with the help of VRET,
the cognitive components can be improved, and the negative
cognitions can be reduced by improving memory (Zhang
et al., 2020). According to Zhang et al. (2020), VRET can
function by modifying the patient’s memory (cognitively),
which after treatment allows patients to remember in more
detail what happens during a pandemic, and also reduces
the level of fear. Zhang et al. (2020) point out that this could
provide the patient with reducing anxiety on exposure to
news such as the pandemic or the spread of Covid-19. The
advantage of VR-based exposure therapy is that it allows the
patient to experience their fear in a controlled way.

Zainal et al. (2021) investigated self-guided VRET without
using other therapies such as CBT to isolate the effects of
VRET treatment. The study showed that the self-guided
VRET treatment caused a reduction in social anxiety symp-
toms in contrast to the participants in the control group,
who were on the waiting list (WL). Based on the
self-reporting of those participants, the reduction of symp-
toms through the VRET treatment lasted at 3- and 6-months
follow-up.

Treatment of social anxiety and agoraphobia

Social anxiety and agoraphobia are treated the same way
with VRET according to the current symptoms, which are
usually panic attacks based on phobias. Several studies have
treated patients with VRET for panic attacks due to social
anxiety and agoraphobia (Levy et al., 2016; Malbos et al,,
2013; Pitti et al., 2015). Experiences of social anxiety and
panic attacks in agoraphobia decreased after treatment with
VRET. The treatments effect on reduced symptoms lasted
at follow-up, 6 months after the end of treatment (Gebara
et al., 2016). In VRET treatment for phobias, patients are
exposed to what gives rise to feelings of panic through
exposure, while a therapist guides the patient through ther-
apy sessions. In the VRET treatment of agoraphobia, patients
are exposed to virtual exposure in the form of being placed
in a virtual town square with an increasing population (Levy
et al., 2016; Malbos et al., 2013; Pitti et al., 2015). According
to Levy et al. (2016), this form of treatment is both
cost-effective and time-efficient in comparison with in vivo
exposure, because the sessions take place on-site, without
the patient having to be exposed to their actual phobia,
which reduces the risk of a panic attack and thus failed
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treatment session. Pitti et al. (2015) and Malbos et al. (2013)
describe that VRET has a decreasing effect on symptoms
of agoraphobia. Exposing patients to a virtual environment
makes it easier to handle the amount of exposure given
during treatment, for example, the number of people in the
square, which cannot be controlled during in vivo exposure;
this makes VRET an effective treatment method for phobias
as both Malbos et al. (2013) and Pitti et al. (2015) mentioned.

Among other things, Levy et al. (2016) investigated the
treatment of phobias. They described that VRET has func-
tioned as a valuable and effective treatment method for both
social anxiety and specific phobias such as acrophobia (fear
of heights). Moreover, the patients treated with VRET expe-
rienced less anxiety during the treatment; besides, these
effects last even after the treatment’s end.

Depression and stress

Hartanto et al. (2014) examined stress levels through heart
rate during virtual social exposure for patients with social
anxiety. They concluded that virtual social exposure could
control and improve social stress and anxiety. Social con-
versations and verbal communication integrated into the
virtual environment can be necessary for the treated person’s
stress management and response to negative stressors.

Kampmann et al. (2016) conducted a study to compare
the treatment of social anxiety through traditional physical
exposure therapy (called in vivo exposure therapy- iVET),
VRET, and a comparison group that was listed on a WL
and did not receive any treatment. The therapy through
VRET was to put patients in different social situations where
they would speak in front of other people. The results
showed that both exposure therapies reduced the patients’
perceived stress level, which could affect the patient’s general
anxiety symptoms, and even be sustained at the follow-up.

A study conducted by Geraets et al. (2019) investigated
the feasibility and effect of VR exposure on patients diag-
nosed with severe social anxiety, who were exposed to dif-
ferent social environments, and allowed to move in these
virtual environments under the therapist’s guidance. The
study showed that the participants experienced improve-
ments in their social anxiety and overall quality of life after
treatment with VR-based CBT (VR-CBT); the results were
consistent at follow-up, and patients indicated that their
depressive symptoms decreased after treatment. Zainal et al.
(2021) studied patients diagnosed with severe social anxiety.
They were divided into two groups: one group treated with
virtual reality exposure (VRE, in the form of job interviews)
to reduce depressive symptoms and social anxiety and a
comparison group listed on a WL. The results showed that
the VRET treatment helped reduce the depressive symptoms
among participants, which lasted 3 and 6months at the
follow-up.

Peskin et al. (2019) investigated the relationship between
PTSD and depressive symptoms in people who developed
PTSD following the World Trade Center attack on September
11, 2001. Participants were divided into two groups: one
was treated with VRE and D-cycloserine (VRE-DCS), and

the other one was treated with VRE-placebo. The results
showed an association between PTSD and depressive symp-
toms. During and after treatment, both depressive and PTSD
symptoms decreased in both groups. However, the VRE-DCS
therapy was slightly more effective than the VRE- placebo
therapy. McLay et al. (2014) studied changes in self-reported
symptoms of combat-related PTSD, depression, and anxiety
before and after treatment with VR graded exposure therapy
(VR-GET) and the neuropsychological function. The study
showed a significant reduction in PTSD symptoms during
treatment with VRE and significant improvements in neu-
ropsychological function. However, these improvements did
not correlate with reduced depressive symptoms.

Treatment of PTSD with VRET

People who have participated in combat are often at high
risk of developing PTSD, and because of the trauma they
may be exposed to, they are also often in need of effective
treatment (Beidel et al,, 2019; McLay et al., 2017; Reger
et al.,, 2016). Several studies have examined the treatment
of PTSD with VRET, and the results show that the symp-
toms of PTSD decreased after completed treatment (McLay
et al., 2017; Reger et al,, 2016). In the study conducted by
Reger et al. (2016) the results were followed up 3 and
6 months after the end of treatment with consistent positive
results for the patients in both follow-ups.

Beidel et al. (2019) investigated differences in PTSD
symptoms during treatment with VRET and VRET together
with TMT (trauma management treatment). The participants
underwent group therapy to manage the experiences they
had been traumatized by. The results showed that both
groups significantly reduced existing PTSD symptoms, which
were permanent at follow-up, after 3 and 6months. The
group that received TMT treatment also showed a significant
reduction in social isolation and this was not found among
the patients in the group that only received VRET.

A study by Norr et al. (2018) showed that patients who
were predicted to have a more significant reduction in PTSD
symptoms with VRE were probably younger, did not take
antidepressant medication, and had more significant PTSD
hyperarousal symptoms. Those patients had a higher risk
of suicide. The study’s results suggested that treatment
matching based on patient profiles performed meaningfully
can improve treatment effectiveness for combat-related
PTSD. Norr et al. (2018) also express that future research
may build on these results to understand how improvement
can occur in treatment matching for PTSD.

Treatment of PTSD with VRET and medication

Rothbaum et al. (2014) described that PTSD symptoms
improved significantly from before to after treatment with
a six-session VRET therapy and were maintained at both
3-, 6-, and 12-months follow-up for all groups studied.
Several combinations have been made in treating PTSD
together with different types of medication (D-cycloserine,
alprazolam, dexamethasone or other benzodiazepines), which



Rothbaum et al. (2014) described as being effective for
treating PTSD symptoms compared to VRET treatment
alone. Norrholm et al. (2016) and Difede et al. (2014)
explain in their studies that VRET combined with
D-cycloserine had the best effect on reducing the symptoms
of PTSD. VRET and VRET combined with Alprazolam also
significantly reduced symptoms compared with the placebo
group. Difede et al. (2014) also describe those patients in
the VRET drug group showed earlier and more significant
improvement in PTSD symptoms compared to the VRET
placebo group. This may indicate that the combination of
VRET and medication can work as an effective treatment
method for PTSD. However, the combination of VRET and
dexamethasone showed that patients experienced increased
PTSD symptoms during treatment (Maples-Keller et al,,
2019); even when combined with VRET and benzodiazepine,
Rothbaum et al. (2014) state that treatment may diminish
recovery from anxiety in secondary analyses and that
D-cycloserine for PTSD patients may reduce cortisol and
startle reactivity compared with alprazolam and placebo
treatment.

VRET, in comparison with other treatment methods

In several studies, VRET has been compared with another
form of treatment and often also against a control group
with patients who have been placed on a WL and do not
receive any treatment for PTSD. Reger et al. (2016) studied
the effectiveness of VRET and PE (prolonged exposure)
among active soldiers in the United States diagnosed with
PTSD. The patients were randomly divided into the VRET,
PE, and WL groups. The patients who were part of VRET
or PE received 10 sessions of each treatment. Reger et al.
(2016) describe that the symptoms of PTSD decrease with
both VRET and PE treatment compared with the group of
patients on a WL. Most patients in the groups VRET and
PE showed a reduction in PTSD symptoms compared to
the patients on the WL; these results were consistent for
both groups at control after 3 and 6 months. When com-
paring these two groups that received treatment, the reduc-
tion in PTSD was slightly more significant for the PE group.
McLay et al. (2017) mentioned that PTSD symptoms
improved through treatment with VRET and CET (control
exposure therapy) but on the other hand, did not show any
statistically significant differences between the groups.

Kampmann et al. (2016), in their study, compared VRET
with iVET for the treatment of social anxiety compared to
a group on a WL; the results showed that iVET was better
than VRET in terms of reduction of social anxiety symp-
toms, and the consequences for both treatments were con-
sistent at follow-up after treatment. The patients in the
group treated with iVET also reported a reduction in fear
of negative evaluation, depression, and improved quality of
life compared with the WL.

A study by Bouchard et al. (2018) compared treatments
of patients with a social anxiety disorder (SAD). They were
randomly divided into three groups, VRET, in vivo, and a
WL control group. All patients received individual CBT
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treatment consisting of 14 sessions per week. The results
were assessed through a questionnaire (primary) and a
behavioral avoidance test (secondary). The results showed
that symptoms of social anxiety decreased more for the
patients who received VRET than in vivo compared with
the WL for both primary and secondary outcome measures.
These results were consistent even at follow-up after 6
months. The study also states that VR is significantly more
practical for therapists than in vivo exposure.

The result of Anderson et al. (2013); Price et al. (2011),
and Zhang et al. (2020) showed that treatment with VRET
has a health-promoting and preventive effect in comparison
with iVET for the treatment of social anxiety and effects
lasting at follow-up after 6 and 12 months. The studies also
showed that symptoms of social and general anxiety symp-
toms were reduced through treatment with VRET.

Discussion

VRET as a health-promoting measure against social
anxiety

According to Anderson et al. (2013), Price et al. (2011),
and Zainal et al. (2021), VRET is an effective treatment
for reducing social anxiety symptoms, which could therefore
be applied in health care as a health-promoting initiative
for patients suffering from social anxiety. To provide
answers as to whether VRET as a treatment method for
anxiety disorders is a health-promoting initiative in Sweden
or other countries, interventions should be tried in health-
care in a more extensive test group and then implemented
as a new treatment method. According to Price et al.
(2011), the result of VRET as a treatment method can be
improved through the patient’s involvement. However, this
requires that patients are aware of the treatment method
and are open to digital treatment. According to Boeldt
et al. (2019), healthcare professionals have an essential role
in demonstrating the benefits and potential of the new
initiative to improve mental health. With the theoretical
model TAM (Technology Acceptance Model), healthcare
professionals can predict what they need to describe and
explain to patients why to accept VRET as a treatment
method and evaluate its usefulness and user-friendliness.
According to the TAM theory, it is the patient’s under-
standing of VRET that constitutes a central factor that
affects the care recipient’s attitude and commitment to, for
example, health-promoting care interventions, which in turn
affects the outcome of the intention and use of the care
intervention (Boeldt et al., 2019; Price et al., 2011). Factors
that could affect the perception of VRET are the prepara-
tions, as Zainal et al. (2021) describe in their study; during
the first meeting, the patient receives information about
what they can expect to see visually and experience emo-
tionally. In addition, the patient receives a comprehensive
description of what each session will contain and what
increase in stressors will occur in overall treatment sessions.

During the Covid-19 pandemic, large sections of the
world’s population have been forced to isolate themselves
and avoid physical contact with other people. Isolation has
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impacted individuals’ mental health (Public Health Agency,
2020). Zhang et al. (2020) describe VRET can function as
a treatment to help patients who fear pandemics in general
and become infected. The study included three
participants.

According to Zainal et al. (2021) study on self-guided
VRET, there was an advantage for VRET in reducing anxiety
symptoms compared with the patients in the group placed
on a WL, and these results lasted after the end of treatment.
This self-guided exposure therapy method could relieve
therapists’ work as self-guided exposure is more time-efficient
and does not require a therapist present compared to both
in vivo and CBT. A self-guided exposure therapy session
could also be conducted at home with the help of VR and
written or recorded instructions from a therapist (Bentz
et al., 2021).

Social anxiety and agoraphobia

The studies that treated social anxiety and phobias with
VRET have significantly reduced anxiety symptoms and fear.
All the included studies that treated phobias showed statis-
tically significant improvements in panic symptoms when
the patient was treated with VRET. These also point out
that phobias are the primary area of use for VRET treat-
ment, which is better in comparison with, for example,
depression (Levy et al., 2016; Malbos et al., 2013; Pitti
et al., 2015).

The results in this theme show that VRET is
well-functioning as a treatment method for agoraphobia and
other phobias. However, this is not surprising given that
these diseases are traditionally treated with exposure therapy
(Pitti et al., 2015). Stimuli for fear and panic in phobias are
often quite apparent, e.g., crowds in agoraphobia or being
at high places in acrophobia. Phobias make it possible to
recreate a stimulus in a virtual environment and thus also
likely to carry out a virtual exposure treatment with the
patient. Therefore, it is perhaps not surprising that phobias
are the most explored area using VRET as a treatment
method (Pitti et al., 2015). The same logic also includes
exposure therapy for social anxiety; in several studies, dif-
ferent social situations are recreated, creating stress reactions
in the treatment. Upon exposure, many patients showed the
same responses as they had shown in an actual social sit-
uation (Kishimoto & Ding, 2019; Zainal et al., 2021), which
showed that VR technology has succeeded in recreating the
anxiety-triggering factor (corresponding stimuli) in a real-
istic way.

From the perspective of TAM, the theoretical basis for
this review, healthcare professionals and therapists have an
essential role in informing the patient about what will hap-
pen during the treatment session and what exposure will
take place. This information can be an influencing factor
with a positive impact on the patient’s perception of the
treatment method, as patients with social anxiety often tend
to avoid the stimuli that give rise to fear and anxiety. It is
reasonable to assume that part of the avoidant behavior is
also based on uncertainty resulting from the patient feeling

that they cannot control the situation. If the patient becomes
aware of what they will be faced with and that they could
handle the problem through the therapist and interrupt the
session, the number of canceled or interrupted sessions may
be reduced. In the long run, this can lead to perfect treat-
ments, and patients would have better mental health (Boeldt
et al., 2019).

Depression and stress

The results of some of the included articles showed that
VRET is a treatment that can work to reduce stress in
treated patients (Hartanto et al., 2014; Kampmann et al,
2016). It should be noted that stress is measured in different
ways in the current articles and that stress has not always
been what was primarily investigated. In Hartanto et al.
(2014), stress was one of the primary study areas with social
anxiety; and was measured as increased heart rate during
exposure therapy. Kampmann et al. (2016) did not investi-
gate stress as a variable but instead examined the impact
of VRET, in vivo and WL control group on symptoms of
social anxiety. Stress was measured in this study as the
patient’s subjective experience of stress level. Since stress
was measured in different ways, where one is an objective
measurement of the heart rate and the other is a personal
estimate of the self-perceived stress level, it can be chal-
lenging to compare these results and draw general conclu-
sions from the impact.

In some of the articles included in this study, the results
showed that virtual reality exposure (VRE) could help reduce
depressive symptoms in the patients treated (Geraets et al.,
2019; Peskin et al., 2019; Zainal et al., 2021). Of the studies,
only one had depression as one of the primary study areas,
and the conditions for VRE treatment have also been dif-
ferent in the different studies. Zainal et al. (2021) did not
examine depression, but how VRE could affect symptoms
of social anxiety. Reduced depressive symptoms were a sec-
ondary effect measured by a self-assessment model. In the
study conducted by Peskin et al. (2019), depression was a
primary area of investigation as the purpose was to inves-
tigate whether there was a relationship between PTSD and
depressive symptoms during VRET treatment. In connection
with the VRET treatment, a study group received psycho-
tropic medicine and a group placebo, and both groups were
then compared with a group on a WL. Also, in this study,
depression was measured through a self-assessment model.
Geraets et al. (2019) did not have depression as a primary
research area, and his study aimed to compare treatment
results with VRE, in vivo, and the WL for symptoms of
social anxiety. In this study, depression was a secondary
study area measured by self-assessment without any inter-
pretive model. When comparing the results, it is essential
to point out that the measures of depression are subjective
assessments of one’s mental state and that, where applicable,
different models have been used for this. When comparing
the results of Peskin et al. (2019) with other studies, it is
also important to point out that psychotropic medicine was
used in the VRET treatment for one of the groups examined



(VRE-DCS). This group showed a more significant reduction
in depressive symptoms than the placebo group, indicating
that psychotropic medicine strengthens VRET treatment.

In several studies that show that VRET reduces depres-
sion, depression has not been the primary area of investi-
gation nor the primary goal of treatment. In these studies,
it can be assumed that the reduced depressive symptoms
come from a reduction of another disease or symptoms.
Unlike the treatment of social or specific phobias where
stimuli are often explicit, it can be challenging to point out
the root of depression directly; for this reason, it can also
be assumed that it is challenging to create a general VRET
treatment to treat depression.

Different treatments for PTSD with VRET

PTSD is one of the more investigated disorders during treat-
ment with VRET, and several studies included in this
reviews show that symptoms of PTSD decrease during treat-
ment with VRET (Beidel et al., 2019; McLay et al., 2017;
Reger et al.,, 2016). The results show that the reduction of
PTSD symptoms was also permanent at follow-up. In some
studies, VRET’s effectiveness was compared with other treat-
ments; PE (Reger et al., 2016) and CET -control exposure
therapy (McLay et al,, 2017). In these cases, the differences
were minor regarding reduced symptoms of PTSD, which
means that none of the treatments can be emphasized
before. However, the study conducted by Beidel et al. (2019)
shows that a supplement with additional treatment in the
form of group therapy to manage trauma (TMT) can help
patients with other mental barriers. Besides, social isolation
decreased among the patients who received TMT and VRET
but not those who received VRET alone. Social isolation
can cause depression and worsen mental illness, making it
desirable to work with this additional treatment to reduce
social isolation (National Board of Health and Welfare, 2021b).
Several studies that examined combat-related PTSD
showed relatively large dropouts from the VRET groups
(Beidel et al., 2019; McLay et al., 2017; Reger et al., 2016).
The reason for the defections was not stated in the discus-
sion, and it is, therefore, difficult to know whether the
defections could be linked to the examined military group,
to the treatment VRET or a combination of these in the
form of reexperiencing the traumatic experiences. From a
TAM perspective, it would be essential to investigate what
causes these dropouts to be able to analyze further whether
this is an influencing factor related to user-friendliness or
usability. As mentioned above, these patients that begin
treatment may reeexperience too much of their combat-related
trauma. Perhaps this specific patient group needs a more
adapted variant of VRET treatment (Boeldt et al., 2019).
Combination therapies with VRET and medications such
as D-cycloserine, alprazolam, or other types of benzodiaz-
epines, and dexamethasone have, in most cases, reduced
PTSD symptoms. Norrholm et al. (2016) and Difede et al.
(2014) described VRET in combination with D-cycloserine
or alprazolam reduced PTSD symptoms, and this reduction
is permanent at follow-up after 3 and 6 months. However,
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the results of Rothbaum et al. (2014) showed that combining
VRET and benzodiazepine resulted in complicated recovery
from anxiety disorders and PTSD. Also, Maples-Keller et al.
(2019) described those patients experienced symptoms of
PTSD to a greater extent during the combination treatment
with the medication dexamethasone for therapeutic
indications.

Several of the included studies indicate that psychotropic
medications can have enhanced effects of an exposure treat-
ment such as VRE or VRET. Practice in Sweden suggests
that most patients who seek care via primary care for
depressive or anxiety symptoms are only treated with some
form of antidepressant medication. Only 20 percent of them
are referred to specialized psychiatry, where they can receive
another type of treatment such as CBT or group therapy
(National Board of Health and Welfare, 2021b).

VRET, in comparison with other alternative treatments

In several studies, a VRET treatment has been compared
with another therapy and often with a control group (WL)
that has not received any treatment. The results are difficult
to generalize as the different treatment methods in several
cases have been applied to various anxiety disorders or
symptoms.

Anderson et al. (2013) and Carl et al. (2019) have in
vivo and VRET shown a reduction in symptoms of anxiety
disorders such as social anxiety and PTSD, but VRET has
been a more acceptable, preferable, and effective alternative
in comparison to in vivo. These may be the treatment meth-
ods that work most effectively as a health-promoting mea-
sure for adults suffering from anxiety disorders, even if the
patient’s disease picture significantly impacts the treatment
results. Kampmann et al. (2016) have compared the treat-
ment VRET and in vivo to reduce symptoms of social anx-
iety; both groups showed significant reductions in symptoms
from pre- to post- assessment, but post- and follow-up
assessments in vivo therapy resulted in a more substantial
decrease in symptoms of social anxiety and improvements
that were not achieved with VRET. In vivo exposure also
reduced the fear of other people’s negative thoughts about
themselves, improved their ability to speak in front of others,
and improved general anxiety, depression, and improved
quality of life compared to those in WL. Bouchard et al.
(2018) have compared the treatment methods VRET and in
vivo but have also compared these with CBT, aiming to
reduce social anxiety disorders. The results showed that
VRET could be beneficial as a treatment method over the
standard CBT method; unlike other studies, VRET could
be even more beneficial compared to in vivo, as it could
be more cost-effective and applicable than in vivo exposure.

Several comparisons between VRET and other treatment
methods were found in some of the studies to reduce the
symptoms of PTSD. Reger et al. (2016) compared VRET and
PE, McLay et al. (2017) compared VRET and CET-control
exposure therapy, and Beidel et al. (2019) compared VRET
with VRET together with TMT. In these studies, there were
no significant differences in the outcome between the different
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forms of treatment, with the exception that TMT seemed to
reduce the social isolation of the patients in this group.
Based on the results of several included studies, there
appears to be no significant difference in the treatment from
VRET compared with other types of treatment. In addition,
some studies have come to opposite results even though
they have reached the same types of treatment applied to
the same disease (Bouchard et al., 2018; Kampmann et al,,
2016). For this reason, it is not possible to generalize the
comparisons between different methods regarding whether
someone works better. This is also supported by a study by
the SBU, which shows comparisons between VRET and
other psychotherapeutic treatments showing that social anx-
iety is equivalent after treatment. On the other hand, other
psychotherapeutic treatments had less effect in the long term
than VRET, where the result was persistent (SBU, 2021).

Cost efficiency and implementation

When implementing a new treatment method in healthcare,
it is important to consider its effectiveness and
cost-effectiveness. Traditional therapies for anxiety-related
disorders, as e.g., CBT have been proven to be effective.
However, there have also been long-term problems with
these therapies that primarily revolve around the costs and
risks associated with the components that make up the
therapeutic process (Oing & Prescott, 2018). It has also been
mentioned by Pitti et al. (2015) that the cost-effectiveness
and efficiency of the treatment method are of great impor-
tance for implementation. To treat certain types of specific
phobias, such as agoraphobia, sessions may need to be held
in public, which risks the patient’s confidentiality and the
emergence of uncontrollable circumstances, but also involves
additional expenses for travel to a particular destination for
the patient and therapist (Oing & Prescott, 2018).

Oing & Prescott (2018) also describe that the versatility
of VR means that different environments can be generated
simultaneously, giving the therapist control over other vari-
ables that would otherwise be impossible to control in a
natural setting. The results from studies have generally been
positive despite the limitations of older variants of VR sys-
tems. It is then necessary to review these studies to identify
how modern VR systems can be improved to treat anxiety
symptoms, including phobias, depression, and PTSD (Pitti
et al.,, 2015). The studies have shown the excellent and
growing effectiveness of VRET as a treatment method for
anxiety disorders. Nevertheless, it is also clear that VR tech-
nology needs to be improved to provide a sufficient holistic
and interactive experience that can blur the boundaries
between the real and virtual worlds (Bouchard et al., 2018;
McLay et al,, 2017; Oing & Prescott, 2018).

Methods discussion

The aim was to capture all those articles relevant to the
research questions to provide a holistic view of existing
research on this subject; however, this review has several
strengths and limitations.

The included articles are taken from PubMed, CINAHL,
PsycInfo, and MEDLINE databases, which may reduce the
risk of relevant articles being overlooked or missed (Forsberg
& Wengstrom, 2016). To reduce the incidence of selection
bias, the keywords were first tested in each database to see
the number of search results and whether they provided
relevant literature. And to narrow and expand the search,
we used search tools Boolean operators, truncation, and
medical subject headings (MESH) to reduce the risk of
missing relevant articles. The records varied between the
databases, but according to selected keywords, the number
of records was manageable and resulted to only studies of
a quantitative method. This type of study can provide an
answer the aim of the review which involved totally 1350
participants who were studied based on symptoms of some
form of anxiety disorder, stress, or depression.

One requirement for articles to be included was that the
reports were peer-reviewed via Ulrichsweb™. Quality review
of the included articles has been done using the CASP
checklist for randomized controlled trials and clinical trials
to ensure good quality, and this can be seen as a strength
of the study. The analytical method used in this study was
thematic analysis. Thematic analysis is used to identify, ana-
lyze, and report categories within the collected data and has
been carefully described (Braun & Clarke, 2006).

One strength of the study was that most of the studies
included were randomized controlled trials, which are often
studies of high validity and reliability, focusing on the effect
of different treatments between different randomized groups.
Included studies were from 8 other countries, the USA,
Canada, China, Brazil, the Netherlands, Australia, France,
and Spain, which are from five different continents, lan-
guages, norms, and perspectives; this shows that these stud-
ies are performed similarly worldwide. This may mean that
the content of the studies is considered relevant, which
may make the results of our research more valid and
reliable.

A weakness of our method is that a structured literature
review is not considered generalizable as only a few articles
in the specific area are studied. There is a risk that literature
is not included because one’s interest in the field, and only
literature that supports the hypothesis is included; therefore,
the study may have a systematic error (Bryman, 2011;
Forsberg & Wengstrom, 2016; SBU, 2017). Besides, some of
the articles had only a few participants, which means that
the results of these studies are not generalizable; this can be
seen as a limitation to our study. Although the systematic
discussion has been conducted alongside the work process
to ensure similar perceptions by the reviewers, there is no
guarantee that the reviewer’s perceptions have not influenced
the results.

Conclusion

This study aims to investigate whether Virtual Reality
Exposure Therapy (VRET) can be used as a treatment
method for adults with anxiety disorders and depression.
The current purpose resulted in the two issues that inves-
tigated whether VRET was as effective as a treatment



method in treating anxiety disorders and depression com-
pared with other treatment methods. And to examine, based
on the TAM, which factors can influence patients’ percep-
tions of VRET’s usability and user-friendliness.

The study results indicate that VRET has positively
affected the symptoms of anxiety disorders such as PTSD,
social anxiety, and agoraphobia. There is also evidence that
VRET acts as a treatment for depression, although in these
cases, it is not clear whether VRET had a direct or indirect
effect through the treatment of another disease. These find-
ings suggest that VRET can be used as a health-promoting
and as a treatment method initiative for a selected target
group. When comparing VRET with other forms of treat-
ment such as in vivo and PE, the results are varied. But
reached in vivo, this treatment gave several times better
treatment results than VRET.

On the other hand, in vivo treatment requires the patient
and therapist to go to different places and thus create ses-
sions; in reality, this creates uncertainty and triggers avoidant
behavior in the patient. In this respect, VRET is advanta-
geous because the treatment takes place with the therapist,
who can control the environment that induces symptoms.
Another strength of VRET is that the study results show
that the treatment can work without a therapist, which
means that the therapy in the long run could function as
self-care for certain diseases and phobias. An additional
conclusion from the results is that VRET can work better
in combination with other forms of treatment, such as
trauma management and psychotropic medicine.

In the results of this study, a component has emerged
that can be an influencing factor in the TAM to influence
patients’ perceptions of VRET’s usability and
user-friendliness. This can be summarized in the informa-
tion that therapists and healthcare professionals provide to
the patient regarding what they can expect from the treat-
ment both visually and what the patient will experience
emotionally. This initial information has the potential to
both provide security before treatment and a belief that
the form of therapy works.

Further research should also include people over 65, as
this age group is growing and suffering from mental illness
to a greater extent. To help this group, further research is
needed on whether VRET is an effective treatment method
for improving the mental state of the elderly.
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