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Abstract: This systematic review investigates the effectiveness of virtual reality as a tool
in the treatment of eating disorders, either alone or in combination with other therapies.
The limitations of traditional therapies, along with the high prevalence of eating disorders,
have driven research into the use of virtual reality techniques as a new approach to treat-
ment. The review includes studies published between November 2021 and February 2025,
focusing on virtual reality-based interventions for anorexia nervosa, bulimia nervosa, binge
eating disorder, and body image disturbances. A total of 228 articles were screened, with
eight meeting the inclusion criteria. The studies show that virtual reality interventions,
particularly when combined with other therapeutic techniques, can significantly improve
psychological and behavioral factors related to eating disorders. Virtual reality exposure
and inhibitory control training were the main interventions. The results indicate that virtual
reality exposure is effective in reducing body concerns, food anxiety, and attentional bias,
while inhibitory control training shows mixed results in binge eating disorder treatment.
Despite the promising findings, limitations such as small sample sizes and lack of follow-up
highlight the need for further research. Future studies should aim to include larger, more
diverse samples and explore the long-term effectiveness of the interventions.

Keywords: eating disorders; virtual reality; exposure therapy; inhibitory control training;
anorexia nervosa; bulimia nervosa; binge eating disorder

1. Introduction
In recent years, technological advancements have gained increasing relevance across

various fields, including psychology. These innovations have introduced new forms of
treatment and therapy, while also enhancing existing approaches [1]. Among these emerg-
ing technologies, virtual reality (VR) has been progressively integrated into psychological
practice. VR enables the creation of immersive environments with which individuals can
interact in a highly ecologically valid manner, while maintaining a high level of control [2].
VR not only has the potential to enhance therapeutic outcomes but also offers insights into
the nature of psychological disorders and the factors contributing to them, facilitating more
personalized and targeted treatment interventions.

Building on this potential, VR offers users immersive three-dimensional environments
that address limitations of traditional exposure therapies, such as difficulties in recreating
certain scenarios and reliance on patients’ imagination. VR enables controlled and repeat-
able exposure, allowing therapists to adjust difficulty levels to suit individual patients’
needs, which can enhance engagement and acceptance of treatment [2,3]. Immersion and
interaction are important factors that contribute to the sense of presence—the feeling of
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“being there” within the virtual environment—which is essential for the effectiveness of
VR interventions [4]. This heightened sense of presence allows patients to engage more
deeply with therapeutic exercises while remaining in a safe and supervised setting. In
the context of eating disorders (EDs), VR is emerging as a promising tool by providing
personalized and immersive experiences that can be tailored to address specific triggers
and symptoms, making the therapy more engaging and effective [5]. Additionally, VR can
augment accessibility by reducing costs and barriers to treatment, potentially reaching a
wider range of patients, as it does not always require the physical presence of both therapist
and patient [6].

Recent data indicate that between 5.5% and 17.9% of adolescent and young women
and between 0.6% and 2.4% of adolescent and young men in Western countries have expe-
rienced EDs [7]. These disorders pose a significant challenge for professionals due to their
complexity and multifactorial nature. Anorexia nervosa (AN), bulimia nervosa (BN), and
binge eating disorder (BED) are the main EDs [8]. EDs are associated with high mortality
rates, including suicide, and often co-occur with other health conditions and psychological
disorders [9,10]. Significantly, EDs often manifest during adolescence, a critical period
for growth and development, potentially leading to growth issues and impeding proper
development, resulting in long-term repercussions for the patient’s life [11,12]. Various
therapies are employed in the treatment of EDs, such as cognitive behavioral therapy
(CBT), exposure therapy, and family-based therapy, among others. CBT is one of the most
widely used treatments, being particularly effective for BN and BED, with effectiveness
rates ranging from 40% to 60% [13,14]. Relapse rates can be significant, often exceeding
30%. However, when combined with other interventions—like nutritional counseling
or pharmacotherapy—treatment outcomes improve, with remission rates increasing and
relapse rates decreasing [14,15]. Family-based therapy has shown significant effectiveness,
especially in adolescents with anorexia nervosa, by actively involving family members in
the treatment process to support recovery and address dysfunctional family dynamics [16].
Table 1 provides a description of the three most common EDs.

Table 1. Brief description of three most common EDs.

ED Description

Anorexia nervosa
It is characterized by an intense fear of gaining weight and a distorted body image.

Individuals with anorexia often restrict their food intake severely, leading to significant
weight loss and malnutrition

Bulimia nervosa Involves cycles of binge eating followed by compensatory behaviors such as
self-induced vomiting, excessive exercise, or misuse of laxatives

Binge eating disorder
It is characterized by recurrent episodes of eating large quantities of food, often quickly

and to the point of discomfort. There are no regular compensatory behaviors to
counteract binge eating

Note: ED = eating disorder.

VR, either in combination with other therapies or as a standalone intervention, has
emerged as a promising tool to enhance the efficacy of ED treatments. The most recent
review in the field of ED and VR therapies was conducted by Ciążyńska and Maciaszek [6].
This review categorized various VR interventions used in the treatment of EDs. One cat-
egory involves VR-based body exposure therapy aimed at reducing body dissatisfaction
and related emotional responses, which has shown effectiveness in improving body image
disturbances [17,18]. In VR body exposure therapy, a generic avatar with a similar com-
plexion to the participant or an avatar with the exact silhouette of the participant is often
used. The participant can see this avatar in the third person, for example, through a mir-
ror [17,18]. Another category focuses on VR cue exposure therapy, which has demonstrated
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effectiveness in reducing binge eating and purging episodes among patients with BN and
BED, with sustained positive outcomes observed even at six-month follow-ups [19,20].
VR cue exposure therapy typically involves presenting patients with relevant foods and
environments, allowing the participant to manipulate the food [19,20]. Additionally, VR
interventions have been developed to support treatments like Acceptance and Commitment
Therapy, enhancing their effectiveness [21]. This therapy includes a VR environment where
both the therapist and the patient are present. The therapist guides the patient through
various tasks and games designed to improve the communication of thoughts and feelings
and to focus on the most important aspect of their lives [21]. VR has also been employed
in inhibitory control training (ICT) to reduce binge eating episodes, showing promising
results [22]. In ICT, a table with different colored plates containing vegetables or binge food
is used. The participant must follow the instructions to reach for and grasp the required
food or withhold a response [22]. Regarding the target population, VR-based therapies
may be particularly beneficial for adolescents and young adults, who are generally more fa-
miliar and comfortable with technology. They also have a lower probability of experiencing
virtual sickness and a greater likelihood of having used this technology before—usually
related to games—thus having a positive perception of this technology, which facilitates its
adaptation to treatments [23]. ED are rising in this population, and they are more prone to
use social media and be exposed to harmful ED-promoting content, such as weight loss
trends and extreme fitness or thinness [24]. Patients with severe levels of EDs who have not
responded to traditional treatments may also benefit from these techniques. In addition to
the advantages mentioned previously, a more specific example in severe cases of anorexia
nervosa is that VR can provide a controlled environment that allows patients to confront
fears related to food and body image without the risks associated with direct exposure [6].

While VR has shown significant promise in treating EDs, there is a pressing need for
further research to strengthen these findings. Conducting studies with larger participant
groups and longer follow-up periods will help verify the long-term effectiveness of VR-
based interventions and enhance the quality of the techniques used. Additionally, the
rapid advancements in VR technology highlight the necessity for up-to-date research. As
software and hardware continue to evolve, relying on older studies may lead to conclusions
based on outdated technology. Therefore, current and ongoing investigations are essential
to fully capitalize on the potential of VR in ED treatment and ensure that therapeutic
approaches remain relevant and effective. The review by Ciążyńska and Maciaszek [6]
provides a broad overview of the potential applications of VR treatment, as well as in
the assessment and evaluation of relevant EDs. However, although they describe various
approaches, they do not explore each one in depth or assess their actual effectiveness, either
as standalone interventions or in combination with other treatments. Additionally, they
include studies that lack empirical data to substantiate the efficacy of the treatment. The
present review aims to evaluate the available evidence from November 2021 up to February
2025 on virtual VR-based treatments as therapeutic tools for EDs. The goal is to analyze
the current state to discuss the potential of VR therapies as alternatives or complements
to usual treatments. Finally, future research directions will be proposed to overcome the
current limitations and explore new therapeutic applications.

2. Materials and Methods
2.1. Eligibility Criteria

Studies were included in the present review if they met all of the following criteria.
They were published between November 2021—the cutoff date for articles included in
the review by Ciążyńska and Maciaszek [6]—and February 2025, and they incorporated
VR-based interventions in the treatment of EDs. The participant samples consisted of
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individuals diagnosed with EDs according to DSM-5 criteria, such as AN, BN, BED, or
individuals exhibiting significant body image disturbances associated with EDs. Addition-
ally, the studies provided results on the effectiveness of VR-based interventions, including
changes in eating behaviors, body perceptions, and other psychologically relevant out-
comes. Studies were excluded from the review if they were not written in English or
Spanish; if they focused on technologies other than VR, such as augmented reality, the
“metaverse”, or virtual therapies without VR elements; if they were reviews, meta-analyses,
opinion letters, or conference papers; if they were not focused on treatment interventions
(e.g., assessment studies) or were unrelated to EDs; if they were not conducted with human
participants; or if they did not include empirical data on the effects of VR interventions.

2.2. Search Strategies and Data Extraction

To identify relevant studies, we conducted a comprehensive search of the databases
PsycNet, Web of Science, PubMed, Scopus, and EBSCOhost. Given EDs have a multi-
disciplinary focus—encompassing general medicine, psychology, and psychiatry—it is
necessary to use relevant multidisciplinary databases to cover this field comprehensively.
The databases used in this systematic review are considered principal sources for a prop-
erly systematic search, covering a wide range of articles and years and offering a refine
search system [25]. One author performed the search using the following terms: (“vir-
tual reality” AND (“treatment” OR therap*” OR “program” OR “interv*”) AND (“eating
disorder” OR “body image”) NOT (“review” OR “meta-analysis”). The literature search
was conducted on 9 July 2024 and updated on 17 February 2025 and 7 March 2025. We
adhered to the PRISMA guidelines (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses; [26]) to systematically identify and analyze the available scientific
literature. Data extraction was carried out using a standardized table that included the first
author and year of publication, a description of the sample, details of the study design and
intervention, questionnaires used, behavioral and physiological measures collected, and
the main results with their effect size. Detailed data on the study variables can be found in
the Supplementary Table S1.

2.3. Quality Analyses of the Studies

To evaluate the risk of bias in the included studies, two authors independently used
the latest version of the Cochrane Collaboration’s Risk-of-Bias tool (RoB 2.0; [27]). In the
cases where the two authors reached different conclusions regarding the overall level of
risk or domain level of an article, they reviewed the point, discussed the pros and cons,
and reached a joint final conclusion. RoB 2.0 assesses five specific domains and provides an
overall risk rating at three levels: low, some concerns, or high. A study is deemed to have
a low risk of bias if it scores low across all five domains, while it is rated as having some
concerns if at least one domain raises concerns. A high risk of bias is assigned when there is
a high risk in at least one domain or multiple concerns that significantly reduce confidence
in the results. RoB 2.0 provides questions for each section that, when answered, offer insight
into the level of concern. The domains evaluated include bias from the randomization
process, deviations from intended interventions, missing outcome data, measurement of
outcomes, and selection of reported results.

3. Results
3.1. Articles Description

The search and screening process is summarized in Figure 1. Initially, 228 articles
were identified across five databases: 44 in Scopus, 23 in PsycNet, 60 in Web of Science,
29 in PubMed, and 72 in EBSCOhost. After eliminating duplicates and irrelevant records,
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73 articles remained. The selection process involved reviewing titles, abstracts, and full
texts. Following the title and abstract screening, 21 articles were retained. A thorough
full-text review led to the exclusion of 13 more articles: four did not use VR, two lacked
empirical data, three were conference papers, and four were unrelated to ED treatment.
The final sample comprised eight articles.

Appl. Sci. 2025, 15, x FOR PEER REVIEW  5  of  16 
 

3. Results 

3.1. Articles Description 

The search and screening process  is summarized  in Figure 1.  Initially, 228 articles 

were identified across five databases: 44 in Scopus, 23 in PsycNet, 60 in Web of Science, 

29 in PubMed, and 72 in EBSCOhost. After eliminating duplicates and irrelevant records, 

73 articles remained. The selection process involved reviewing titles, abstracts, and full 

texts. Following the title and abstract screening, 21 articles were retained. A thorough full-

text review led to the exclusion of 13 more articles: four did not use VR, two lacked em-

pirical data, three were conference papers, and four were unrelated to ED treatment. The 

final sample comprised eight articles. 

 

Figure 1. PRISMA flowchart overview of the article selection process. Note: n = number, VR = virtual 

reality. 

All the  included articles focus on the treatment of ED using VR, with participants 

either diagnosed with EDs or healthy individuals selected based on personal characteris-

tics that pose a risk for the onset or maintenance of EDs. 

Figure 1. PRISMA flowchart overview of the article selection process. Note: n = number, VR = virtual
reality.

All the included articles focus on the treatment of ED using VR, with participants
either diagnosed with EDs or healthy individuals selected based on personal characteristics
that pose a risk for the onset or maintenance of EDs.

One of the articles included two separate studies [28]. Therefore, the following analysis
is based on the nine studies rather than the eight articles included in the review. Among
the studies, four involved multiple sessions, while five were single-session interventions.
Table 2 presents a detailed summary of the articles included in this review.
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Table 2. Characteristics and main finding of the included studies.

Author Sample Method Measures Main Findings

Ascione et al. [29] 23 AN, Mean age (SD): 15.30 (1.29),
100% Female

All participants underwent a single
session of ABMT intervention in VR. BD, CFT, NF

Significant post-intervention reductions in BD
and time spent fixating on weight-related areas

(CFT).

Behrens et al. [28]

Study 1: 20 high weight/shape
concern, Mean age (SD): 26.36 (6.54),

100% Female
Study 2: 20 AN, Mean age (SD): 30.1

(11.9), 100% Female

Study 1: Single session of
psychoeducation and VR avatar exposure

with 30% weight gain.
Study 2: Five sessions: one educational

and four VR avatar exposure with
average body shape.

Study 1: BD, FGW, HRV
Study 2: Arousal, BD, FGW,

HRV, Salivary cortisol

Study 1: No significant changes in pre- and
post-VR exposure.

Study 2: Significant reduction in FGW post-VR
but no session-to-session differences.

Manasse et al. [30]
VR-ICT: 8 BED, Non-VR-ICT: 7 BED,
VR-sham *: 11 BED, Non-VR-sham
*: 9 BED, 91.4% Female, 8.6% Male

Participants were randomly assigned to a
6-week training course with 3-month

follow-up.
FC, UA, IAT, Last latency

Significant decrease in FC over time in all
groups, but no significant differences in
behavioral outcomes between groups.

Max et al. [31] 31 BED, Mean age (SD): 36.26
(13.37), 77.42% Female, 22.58% Male

Participants underwent a 2-week
VR-based ICT with tDCS applied to the

right dorsolateral prefrontal cortex.

ED symptoms, FC,
Impulsivity, TFEQ, RT

No modulatory effect of tDCS observed.
Significant reduction in ED psychopathology

and BED episodes post-training.

Meschberger-Annweiler
et al. [32]

58 Healthy, Mean age (SD): 24.83
(6.64), 100% Female

Participants completed four blocks of
VR-based ABMT in one session. Pre-AB
CFT and NF measures used to categorize

participants into W-AB and NW-AB
groups.

UA, CFT, NF

Both the NW-AB and W-AB groups required
two blocks of ABMT to reduce their bias in CFT,
achieving a more balanced focus. The NW-AB
group also needed two blocks to decrease their
NF bias, while the W-AB group required three

blocks to reduce NF bias, followed by an
increase in NF during the fourth block.

Miquel-Nabau et al. [33]

NW-AB: 13 Healthy, Mean age (SD):
22.5 (1.72)

No-AB: 28 Healthy, Mean age (SD):
23 (1.77)

W-AB: 13 Healthy, Mean age (SD):
23.27 (2.22)

100% Female

All participants underwent a single
session of ABMT in VR, split into groups

based on pre-AB measures.
BD, FGW, PASTAS, CFT, NF

W-AB and NW-AB groups significantly
reduced attentional biases, moving toward

more balanced CFT and NF measures
post-ABMT.

Natali et al. [34]

Baseline *: 50 AN, Social support: 46
AN, Positive mood: 49 AN, Mean

age (SD): 21.75 (6.68), 96.43%
Female, 1.43% Males, 2.14% Other

gender

Participants were randomly assigned to
one of three VR conditions (baseline,

social support, positive mood).

Anxiety, DASS-21, ED,
Food-related anxiety, Hunger,

Perceived social support,
Positive mood, NF, N touches

The positive mood group showed less
food-related anxiety during VR and post-VR

compared to the baseline group, which
exhibited more food-related anxiety

post-exposure.
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Table 2. Cont.

Author Sample Method Measures Main Findings

Sansoni et al. [35]

TAU *: 12 BN, Mean age (SD): 28.83
(6.48)

VR-CBT: 12 BN, Mean age (SD):
29.25 (7.75)

100% Female

Participants were randomized to either
TAU (5-week multimodal intervention

with CBT) or VR-CBT (five CBT sessions
and 10 VR sessions). Psychological

measures followed up at 1 month and
BMI at 3, 6, 9, and 12 months.

BD, ED symptoms, FGW, BMI

VR-CBT group showed greater reduction in
weight preoccupation, FGW, binge eating, and
purging, with more stable BMI post-treatment

compared to TAU group.

Note: * = control group, AB = attentional bias, ABMT = attentional bias modification training, AN = anorexia nervosa, BD = body dissatisfaction, BED = binge eating disorder, BMI = body
mass index, BN = bulimia nervosa, CBT = cognitive behavioral therapy, CFT = complete fixation time, DASS-21 = Depression and Anxiety Stress Scale, ECT = experimental cognitive
therapy, ED = eating disorder, FC = food craving, FGW = fear of gaining weight, HRV = heart rate variability, IAT = implicit association task, ICT = inhibitory control training, M = mean,
n.a. = not assessed/not available, N = number, NF = number of fixation, NW = non-weight, PASTAS = physical appearance state and trait anxiety, RT = reaction time, SD = standard
deviation, UA = usability acceptance, TAU = treatment as usual, tDCS = transcranial direct current stimulation, TFEQ = Three-Factor Eating Questionnaire, VR = virtual reality,
W = weight.
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Only two studies included follow-up periods, ranging from 1 to 12 months after the
final intervention. Regarding the types of interventions, two main groups were identified:
VR exposure and ICT. In the VR exposure group, five studies involved exposing the
participants to virtual bodies, while two exposed the participants to relevant environments
and stimuli. All these studies combined exposure with additional techniques. The second
group consisted of two studies that used ICT. Figure 2 presents a graphical overview of the
distribution of the studies and some of their key characteristics.
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3.2. Quality Analyses

When assessing the quality of the studies using RoB 2.0, two studies were categorized
as low risk, while seven were classified as having some concerns. Table 3 presents a detailed
breakdown of the risk factors for each study, as outlined by RoB 2.0.

Table 3. Risk of bias of the different studies included in the review.

Author D1 D2 D3 D4 D5 General Risk
of Bias

Ascione et al. [29] Some concerns Low Low Low Low Some concerns
Behrens et al. [28] Study 1 Some concerns Low Low Low Low Some concerns
Behrens et al. [28] Study 2 Some concerns Low Low Low Low Some concerns

Manasse et al. [30] Low Low Low Low Low Low risk
Max et al. [31] Some concerns Low Low Low Some concerns Some concerns

Meschberger-Annweiler et al. [32] Some concerns Low Low Low Low Some concerns
Miquel-Nabau et al. [33] Some concerns Low Low Low Low Some concerns

Natali et al. [34] Low Low Low Low Low Low risk
Sansoni et al. [35] Some concerns Low Low Low Low Some concerns

Note: D1 = bias due to the randomization process, D2 = bias due to deviations from the intended interven-
tion, D3 = bias due to missing outcome data, D4 = bias in outcome measures, D5 = bias in the selection of
reported outcome.

The majority of the studies present some concerns in the randomization pro-
cess [28,29,31–33,35]. The absence of a control group is the most common issue [28,29,31],
followed by the absence of random allocation of participants due to the nature of the group-
ing variables [32,33]. Additionally, one study does not provide information on whether
the groups had differences at baseline [35]. The study conducted by Manasse et al. [30]
has some concerns in the selection of reported outcome, as the analyses chosen were not
appropriate given the very low sample size of each group.
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3.3. VR Exposure Intervention

Seven studies used VR exposure interventions combined with various techniques.
In general, there is heterogeneity between the studies; the sample sizes vary between
20 to 145. Some studies used only one group, while others divided the sample into
different comparison groups. Participants included those with AN, BN, and healthy
individuals with attentional bias or ED-related concerns. There is also heterogeneity in
the variables measured; the majority measured food or body concerns, and half measured
behavioral variables related to attentional bias. Even when the same variable was measured,
different questionnaires were used. For detailed measurements used in each study, consult
Tables 2 and S1.

Four of these studies, Study 2 [28] and [29,34,35], focused on populations with AN and
BN, all involving women except the study by Natali et al. [34], which had a mixed sample
with a female majority. These studies consistently showed that VR exposure significantly
reduced body-related concerns and food anxiety—[28] Study 2 and [34,35], stabilized
body mass index (BMI; [35]), and reduced weight-related attentional bias [29]. Ascione
et al. [29] used a single session of VR body exposure within attentional bias modification
training (ABMT)—attentional bias is defined as the propensity to provide more attention to
a stimulus or information, usually disorder-relevant information, than other information.
Attentional bias toward body areas associated with weight gain is a maintaining factor in
ED and may also contribute to the development of ED in healthy women [36,37]. Ascione
et al. found reductions in both attentional bias toward weight-related areas and body
dissatisfaction, but without a control group. Behrens et al. (Study 2, [28]) used multiple VR
body exposure sessions with educational sessions, also without a control group, reporting
significant reductions in fear of gaining weight (FGW) per session but no cumulative
session-to-session differences. Natali et al. [34] employed a single session of VR exposure
to a kitchen environment, comparing three conditions: baseline, social support (another
avatar), and positive mood (a pet). The positive mood group demonstrated less food-related
anxiety than the baseline, which served as a control group. Sansoni et al. [35] compared
VR-CBT to a control group, finding significant reductions in binge eating, purging episodes,
body-related concerns, FGW, and a more stable BMI in the VR-CBT group.

The remaining three studies involved healthy women, either based on their baseline
attentional bias toward body areas [32,33] or high concern about weight and shape (Study
1, [28]). Both Meschberger-Annweiler et al. [32] and Miquel-Nabau et al. [33] used single-
session VR body exposure within an ABMT, showing that VR-ABMT effectively reduced
attentional biases. Comparison groups were based on initial attentional bias. Behrens et al.
(Study 1, [28]) used a single session of VR body exposure combined with psychoeducation
but found no significant improvements, marking it as the only study without intervention-
related changes. The researchers suggested that the absence of significant changes in this
study was due to the brief 15 min exposure being less effective than longer exposure.
However, there are other differences between Behrens et al.’s Study 1 and 2 not mentioned
by the authors. In Study 1, the educational session occurred immediately before exposure
and focused on refraining from avoidance behaviors. In Study 2, the session was held
on a different day and provided information on maladaptive cycles of fear of weight
gain and avoidance behaviors, helping the participants understand how exposure could
improve their well-being. The time between the first session and the first exposure allowed
participants to reflect on the information they had been given for longer, draw their own
conclusions, and seek out more information if they wished.
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3.4. VR-ICT Intervention

Two studies employed VR-ICT interventions [30,31], both targeting mixed-gender pop-
ulations with BED. Due the few studies included, the heterogeneity between them is minor.
Both use similar techniques and samples, although they use different behavioral measures,
and Max et al. are more exhaustive with questionnaires. For a detailed measurement used
in each study, consult Tables 2 and S1. Manasse et al. [30] conducted multiple-session
training involving four groups: two VR groups (VR-ICT and VR-sham) and two non-VR
groups (non-VR-ICT and non-VR-sham). The results indicated a significant reduction in
loss of control across all groups. Similarly, Max et al. [31] used a multi-session intervention
and reported a significant decrease in general ED psychopathology and the frequency of
BED episodes.

4. Discussion
This systematic review aimed to evaluate the effectiveness of VR as a treatment tool

for ED, whether used alone or in combination with other therapies. It sought to update the
information provided by the review of Ciążyńska and Maciaszek [6] by analyzing articles
published since that review. The prior review concluded that VR-based therapies success-
fully elicit realistic responses to virtual environments. These interventions can be integrated
with various treatments and show potential in reducing harmful ED-related characteristics
while enhancing protective factors for patients. VR exposure interventions effectively help
to reduce attentional bias toward specific body areas, body-related concerns, and food
anxiety and help to stabilize BMI. VR-ICT interventions help to reduce loss of control, ED
psychopathology, and the frequency of BED episodes. These variables have been shown to
contribute to the cause and maintenance of eating disorders. Therefore, their reduction or
control contributes to a better prognosis for patients and their recovery [29–31,34,35].

The studies included in this review highlight the effectiveness of VR in ED treatment,
with most demonstrating positive outcomes and improvements in the participants. The
use of VR in therapy has proven to be a valuable tool that warrants serious consideration.
However, further research is needed to strengthen the evidence base for VR interventions.
The following sections will discuss the advantages and limitations of the studies reviewed.

4.1. Effectiveness of VR Exposure Intervention

Five of the seven studies that used VR exposure demonstrated that combining VR
with other therapies or techniques improves psychological and behavioral factors related
to ED [29,32–35]. The remaining two studies [28] showed limited results with VR exposure
interventions. Overall, these findings suggest that VR exposure is an effective technique in
the treatment of AN and BN, as well as in modifying risk factors for the development of
these EDs.

Three studies [29,32,33] utilized ABMT with both women diagnosed with AN and
healthy women with prior attentional biases. These studies used a similar task: an avatar
was created for each participant replicating their body shape, and geometric figures were
superimposed on various body areas to encourage balanced attention. The studies con-
cluded that ABMT effectively reduces attentional bias and body dissatisfaction. While
the VR task had good participant acceptance, excessively long sessions were reported as
boring and tiring, risked being counterproductive, and potentially contributed to dropouts
in future sessions.

Natali et al. [34] investigated whether VR exposure to a kitchen full of food in three
different conditions could reduce food-related anxiety in patients with AN. Social support
provided by an avatar was effective in reducing anxiety, although the avatar’s appearance
was sometimes perceived as aversive. Nonetheless, the general impression of the VR
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environment was that it was realistic and provided a sense of safety greater than that
experienced at home. This “safer” feeling has been previously linked to greater patient
commitment to VR therapy [38], lowering the chances of dropouts. Although the inclusion
in this study of participants from different gender identities is encouraging, it remains
insufficient to explore potential differences or gaps.

Sansoni et al. [35] was the only study to include women with BN, confirming that
VR-CBT was more effective than treatment as usual (TAU) in reducing preoccupation with
weight and FGW, as well as in reducing binge eating and purging episodes in the post
test and 1-month follow-up. Furthermore, BMI remained more stable over the 12-month
follow-up in the VR-CBT group compared to the TAU group. However, the relatively small
sample size limits the generalizability of these findings.

Finally, Behrens et al. [28] presented two studies on VR exposure: one involving
healthy women with high concerns about weight and shape and the other involving
women with AN. In the first study, healthy participants received a brief psychoeducational
session and were then exposed for 15 min to an avatar with a 30% weight gain. This study
did not find significant differences in pre- and post-exposure measures. In the second
study, women with AN received an initial educational session followed by four exposure
sessions to a VR avatar with an average body shape. The four sessions involved 30 min of
exposure. This study effectively reduced FGW between pre- and post-exposure, but there
were no significant differences between sessions, indicating that the improvements were
not maintained across sessions. The difference in the educational session and the absence
of a comparison group exposed to a different VR technique or no exposure at all makes it
difficult to determine whether the limited results were due to the need for longer exposures
or more sessions, or if pure VR exposure combined with some type of educational sessions
has limited effectiveness on the studied variables.

4.2. Effectiveness of VR-ICT Intervention

The two studies that used VR-ICT interventions present mixed results, preventing a
definitive conclusion about the effectiveness of VR-ICT in treating BED. On the one hand,
ICT appeared to reduce some harmful BED behaviors and led to certain psychological
improvements. However, it did not improve ICT performance [31]. The authors identified
this lack of performance improvement between sessions as a potential risk factor for long-
term relapse in BED. On the other hand, Manasse et al. [30] found that all groups, regardless
of the intervention type, reduced their loss of control. They argued that engaging in
recurrent training, whether ICT or a sham intervention, acted as a reminder of participants’
eating goals, prompting greater efforts to reduce BED behaviors. If this argument holds,
the results found by Max et al. [31] could be attributed to the task reminding participants
of their personal goals rather than the use of ICT or VR.

To clarify the actual effectiveness of ICT in VR, the strengths of both studies should
be combined: ensuring a sufficient sample size to produce meaningful results and using
groups that combine or exclude both ICT and VR. Furthermore, VR-ICT seems to have high
acceptability among patients [30], which makes it a viable alternative for introducing ICT
without requiring participants to visit a laboratory. Current research suggests that while
there are promising outcomes, VR-ICT alone may not be sufficient for treating BED.

4.3. Limitations

A common limitation in most of the studies is the lack of follow-up to verify whether
the improvements are maintained over time or if more sessions are needed to consolidate
learning. EDs have a significant impact on both the physical and mental health of patients



Appl. Sci. 2025, 15, 3334 12 of 15

and can even lead to death [9]. Ensuring the long-term maintenance of the benefits observed
in studies could help reduce these negative effects and decrease the likelihood of relapse.

Another limitation is the lack of standardized software or protocols for the application
of VR techniques. Each study uses its own software and protocol, making it difficult to
compare them and to determine whether the results achieved are influenced by specific
characteristics of the tools used, the capability of the software to induce a sense of presence,
or if the use of certain devices interferes with the correct application of VR techniques.
It would be advisable for researchers to consider offering their software for commercial
use with appropriate validity measures and standardized protocols to promote more
replicable research.

Another limitation in various studies is the small sample size. Obtaining large samples
in ED research is challenging, especially when focusing on a specific ED or attempting
to include a significant number of men to increase sample diversity and, consequently,
the generalizability of results. Strict eligibility criteria and participant dropouts often
reduce the number of eligible participants, as seen in multiple studies in this review [30,34].
However, it is necessary to make efforts to increase sample sizes in experiments to ensure
robust conclusions.

Linked to this limitation, some studies include both men and women in their samples
but do not explore gender differences, likely due to the low number of men. This is
important because, although EDs are more prevalent in women [7], men also suffer from
them. Many studies focus on women for this reason, and because it is easier to obtain
significant samples of women. However, other studies indicate that ICT is more effective in
men than in women [39]. Future research with sufficient samples of both men and women is
needed to explore possible gender differences in VR interventions. The absence of a control
group not enrolled in VR interventions is another gap in many of the studies analyzed.
While the studies demonstrate effectiveness compared to pre-intervention measurements,
they do not provide evidence regarding whether VR interventions are more effective than
non-VR interventions. Further research is also needed on the use of VR for treating BN, as
the results are scarce.

It is also important to consider the limitations of the present systematic review. The
criterion of including only research written in English and Spanish limited the range of
the search. Articles that could potentially be included in this review but are not written
in these languages may have been excluded. Additionally, the effectiveness of these
interventions can be influenced by session and sample length, participant engagement,
and the heterogeneity of techniques and measures used. These differences make general
conclusions more difficult to apply and sometimes they focus on particular cases.

5. Conclusions
The studies analyzed in this review suggest that VR has potential as a tool for treating

ED. Most studies reported improvements in various ED-related aspects among participants,
and some showed that VR-based interventions were more effective than non-VR treatments.
Overall, VR was well accepted by participants, who did not perceive it as difficult to use.
VR could potentially increase patient engagement by reducing dropouts due to boredom or
fatigue and eliminating barriers such as distance or the need for participants and facilitators
to be in the same location. Additionally, VR is often perceived as a safer environment
than real-life settings, which may encourage patients to engage more readily in exposure
therapy. Furthermore, the capability of VR to be personalized for each person could benefit
patients by allowing them to work with personally significant stimuli and information. The
option of using eye-tracking in a 3D realistic environment provides direct information to the
therapist about variables that affect EDs but are not easily detectable by other techniques.
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Moreover, VR interventions can potentially reduce healthcare costs by decreasing the
need for in-person visits and enabling remote therapy. This eliminates the need to move
around to practice in different meaningful environments, such as a public swimming pool,
a kitchen, or a fitting room, or have a wide range of stimuli for the practice, –such as a great
amount of pizza, candies, or people observing. VR interventions also have the potential
to reduce dropout rates, reducing the need for repeated treatments and lowering overall
healthcare costs.

However, several challenges remain. The lack of large sample sizes, the absence of
control groups in some studies, and the limited follow-up assessments make it difficult to
determine whether the benefits are maintained over time and whether VR is truly more
effective than other interventions. The current panorama allows us to easily be in contact
with any part of the world, and searching for entities or groups of researchers willing to
collaborate by providing more participants is an option that currently exists and is relatively
easy to carry out. A control group with a sham VR intervention and a control group with
the classic usual treatment would help discern whether the results are similar to those
of usual treatment or whether they have a greater effect than a neutral situation in VR.
Future research should focus on larger sample sizes, include control groups, and conduct
long-term follow-ups to verify the effectiveness of VR-based interventions. Moreover, it is
essential to develop more personalized VR treatments that address the specific needs of
each patient and cover a broader range of therapeutic aspects.

Finally, some ethical considerations must be taken into account when using VR in
therapy. VR platforms often collect sensitive personal information and health data, so it
is important to have software that ensures privacy and does not collect patient data for
activities other than the therapy itself. Ensuring robust encryption protocols, secure storage
systems, and strict access controls is essential to protect patient privacy. VR has a certain
initial cost that can still be considered high. Access to VR technology may be limited for
certain populations due to socioeconomic factors or disabilities, potentially exacerbating
health inequalities. Efforts should be made to make VR solutions accessible and inclusive.
The immersive nature of VR can lead to intense emotional and psychological experiences.
While this can be beneficial for therapy, it also poses risks, such as increased anxiety or
distress. Careful monitoring and providing appropriate support and debriefing are crucial.
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