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Abstract

Background: Alcohol use disorder (AUD) is a major public health concern frequently
associated with anxiety and depressive disorders, highlighting the need for innovative
and personalised mental health interventions. Virtual reality (VR) has emerged as a digital
tool that may support cognitive behavioural therapy (CBT) by enabling immersive and
controlled exposure to relevant stimuli. Methods: This scoping review aimed to map how
VR is integrated into CBT-oriented interventions for adults with AUD, with a focus on
therapeutic mechanisms and their potential relevance for precision digital mental health.
The review followed Joanna Briggs Institute methodology and PRISMA-ScR guidelines.
Searches were conducted in PubMed, CINAHL, and Psychology and Behavioural Sciences
Collection for studies published in the last ten years in English, Portuguese, or Spanish. Two
independent reviewers performed screening and data extraction. Results: Eight studies
were included, encompassing approaches such as cue exposure, simulation of high-risk
environments, and covert sensitisation. The studies explored mechanisms including craving
induction and regulation, identification of individual triggers, emotional processing, and
enhancement of self-efficacy. The evidence base was characterised by small sample sizes,
heterogeneous designs, and limited longitudinal data. Conclusions: This review provides a
structured mapping of current applications of VR within CBT frameworks for AUD and
highlights key therapeutic mechanisms that may have transdiagnostic relevance. However,
the existing evidence remains preliminary, and findings should be interpreted with caution.
The results support the exploration of VR within emerging precision digital mental health
approaches, while underscoring the need for further rigorous and standardised research.

Keywords: virtual reality; cognitive behavioural therapy; alcohol use disorder; therapeutic
mechanisms; digital mental health
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1. Introduction
Alcohol use disorder (AUD) is a major global public health concern, contributing

significantly to morbidity, mortality, and social burden. Alcohol consumption is asso-
ciated with millions of deaths worldwide and remains one of the leading preventable
risk factors for disease and disability [1]. Beyond its physical consequences, AUD is fre-
quently associated with co-occurring mental health conditions, particularly anxiety and
depressive disorders, which may complicate treatment and negatively influence recovery
trajectories [2,3]. These overlapping clinical presentations highlight the need for therapeutic
approaches that address complex emotional, cognitive, and behavioural processes in an
integrated and personalised manner.

Cognitive behavioural therapy (CBT) is a well-established, evidence-based interven-
tion widely used in the treatment of substance use disorders, including AUD. It focuses
on identifying and modifying maladaptive cognitive patterns and behaviours, promoting
adaptive coping strategies, and preventing relapse [4–6]. Core components of CBT in this
context include recognising triggers, managing cravings, regulating emotions, and devel-
oping self-efficacy [4]. However, traditional CBT approaches may be limited in recreating
real-world high-risk situations in clinical settings, potentially constraining opportunities
for experiential learning and the generalisation of coping skills.

In recent years, the integration of digital technologies into mental health care has ex-
panded rapidly, offering new possibilities for enhancing therapeutic interventions. Among
these, virtual reality (VR) enables immersive, interactive, and controlled environments in
which individuals can be exposed to realistic and personalised scenarios [7–10]. Within
CBT frameworks, VR has been applied to simulate high-risk contexts, facilitate exposure-
based interventions, and support the rehearsal of coping strategies in a safe environment.
These features are particularly relevant in AUD, where contextual cues and environmental
triggers play a central role in craving and relapse processes [9].

The mechanisms targeted by VR-assisted interventions—such as cue reactivity, emo-
tional dysregulation, avoidance behaviours, and maladaptive cognitive patterns—are not
exclusive to alcohol use disorder (AUD) but are also central to anxiety and depressive dis-
orders. These shared processes are widely recognised within transdiagnostic frameworks,
which emphasise common underlying mechanisms across mental health conditions rather
than disorder-specific symptoms [2,3].

In this context, virtual reality (VR) offers a valuable means of operationalising these
mechanisms in controlled yet ecologically valid environments. By enabling immersive,
personalised exposure to emotionally salient, context-specific stimuli, VR may facilitate
modulation of cognitive, emotional, and behavioural responses. This capacity is particularly
relevant in the context of cognitive behavioural therapy (CBT), where experiential learning,
exposure, and behavioural rehearsal are central components of intervention [4–6].

These features align with emerging models of precision digital mental health, which
aim to tailor interventions to individual characteristics, behavioural patterns, and envi-
ronmental triggers [4]. Through the simulation of personalised high-risk situations and
adaptive therapeutic environments, VR may support more targeted and flexible interven-
tions across different mental health conditions.

However, despite this conceptual overlap, the current evidence base remains limited
to studies conducted in populations with alcohol use disorder. Therefore, the extent to
which these findings can be generalised to other psychiatric conditions, such as anxiety
and depression, remains uncertain and should be interpreted with caution. At present, the
available evidence is largely exploratory and should be considered primarily for feasibility
and hypothesis generation rather than for established clinical effectiveness.
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Previous systematic reviews have examined VR-based interventions in substance use
disorders, primarily focusing on effectiveness outcomes and exposure paradigms [11].
However, the existing literature is characterised by considerable heterogeneity in study
designs, intervention types, and targeted mechanisms, as well as small sample sizes and
limited longitudinal evidence. In this context, a scoping review is particularly appropriate
for mapping how VR is being integrated within cognitive-behavioural approaches, iden-
tifying key therapeutic mechanisms, and exploring the diversity of current applications,
rather than determining effectiveness.

2. Materials and Methods
2.1. Study Design

This scoping review was conducted in accordance with the Joanna Briggs Institute
(JBI) methodology and is reported following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) guidelines
(Table S1) [12,13]. A scoping review approach was selected due to the exploratory and
heterogeneous nature of the field, aiming to map the existing evidence, identify key con-
cepts and therapeutic mechanisms, and describe how virtual reality (VR) is integrated
within cognitive behavioural therapy (CBT)-oriented interventions, rather than to assess
effectiveness. The review protocol was registered on the Open Science Framework (OSF):
https://osf.io/dru5z/overview, https://doi.org/10.17605/OSF.IO/DRU5Z (accessed on
12 March 2026).

2.2. Eligibility Criteria

The inclusion criteria were defined according to the Population–Concept–Context
(PCC) framework recommended for scoping reviews [12]:

Population: Adults diagnosed with alcohol use disorder (AUD) or presenting prob-
lematic alcohol use; Concept: Interventions incorporating virtual reality within cognitive
behavioural therapy frameworks or targeting CBT-related mechanisms (e.g., exposure, cog-
nitive restructuring, coping strategies); Context: Clinical or experimental settings involving
therapeutic or intervention-based applications.

Studies published in English, Portuguese, or Spanish within the last ten years were
included. Interventions were considered CBT-oriented when they either explicitly incorpo-
rated CBT frameworks or targeted key CBT-related mechanisms (e.g., exposure, cognitive
restructuring, coping strategies), even if not delivered as full therapeutic protocols.

Exclusion criteria comprised: studies not involving VR-based interventions; studies
not related to CBT or its core components; studies not focused on alcohol use; purely tech-
nical or validation studies without a therapeutic component; and review articles. However,
reference lists of relevant reviews were screened to identify additional eligible studies.

2.3. Information Sources and Search Strategy

A systematic search was conducted in the following electronic databases: PubMed,
CINAHL Plus with Full Text, and Psychology and Behavioural Sciences Collection
(via EBSCO). These databases were selected due to their comprehensive coverage of
the biomedical, nursing, and behavioural sciences literature.

An initial exploratory search was performed to identify relevant keywords and index
terms. The final search strategy combined terms related to “virtual reality”, “cognitive
behavioural therapy”, and “alcohol use disorder”, using Boolean operators (AND/OR).
The search strategy was adapted to each database.

To ensure comprehensiveness, citation tracking of included studies and relevant
reviews was performed (Table 1).
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Table 1. Database search strategy and corresponding results.

Database: CINAHL Complete (via EBSCO)
Filters: last 10 years, English, Portuguese, Spanish,
Results: 410
Search strategy (22 January de 2025)

Boolean string: (TI alcohol OR AB alcohol OR SU alcohol OR TI “alcohol use disorder” OR AB “alcohol use disorder”
OR SU “alcohol use disorder” OR TI alcoholism OR AB alcoholism OR SU alcoholism OR TI “alcohol drinking” OR
AB “alcohol drinking” OR SU “alcohol drinking” OR TI “substance-related disorders” OR AB “substance-related
disorders” OR SU “substance-related disorders”) AND (TI “cognitive behavioral therapy” OR AB “cognitive
behavioral therapy” OR SU “cognitive behavioral therapy” OR TI “virtual reality exposure therapy” OR AB “virtual
reality exposure therapy” OR SU “virtual reality exposure therapy” OR TI “virtual reality” OR AB “virtual reality” OR
SU “virtual reality” OR TI psychotherapy OR AB psychotherapy OR SU psychotherapy OR TI “behavior therapy” OR
AB “behavior therapy” OR SU “behavior therapy”)

Database: Psychology and Behavioral Sciences Collection
Filters: last 10 years, English, Portuguese, Spanish
Results: 138

Search strategy (22 January 2025)
Boolean string:: (TI alcohol OR AB alcohol OR SU alcohol OR TI “alcohol use disorder” OR AB “alcohol use disorder”
OR SU “alcohol use disorder” OR TI alcoholism OR AB alcoholism OR SU alcoholism OR TI “alcohol drinking” OR
AB “alcohol drinking” OR SU “alcohol drinking” OR TI “substance-related disorders” OR AB “substance-related
disorders” OR SU “substance-related disorders”) AND (TI “cognitive behavioral therapy” OR AB “cognitive
behavioral therapy” OR SU “cognitive behavioral therapy” OR TI “virtual reality exposure therapy” OR AB “virtual
reality exposure therapy” OR SU “virtual reality exposure therapy” OR TI “virtual reality” OR AB “virtual reality” OR
SU “virtual reality” OR TI psychotherapy OR AB psychotherapy OR SU psychotherapy OR TI “behavior therapy” OR
AB “behavior therapy” OR SU “behavior therapy”)

Database: PubMed
Filters: last 10 years, English, Portuguese, Spanish
Results: 36
Search strategy (22 January 2025)

Boolean string: (alcohol [Title/Abstract] OR “alcohol use disorder” [Title/Abstract] OR “alcohol use disorder” [MeSH
Terms] OR alcoholism [Title/Abstract] OR alcoholism [MeSH Terms] OR “alcohol drinking” [Title/Abstract] OR
“substance-related disorders” [Title/Abstract]) AND (“cognitive behavioral therapy” [Title/Abstract] OR “virtual
reality exposure therapy” [Title/Abstract] OR “virtual reality” [Title/Abstract] OR psychotherapy [Title/Abstract] OR
“behavior therapy” [Title/Abstract]) AND (“clinical setting” [Title/Abstract] OR “outpatient clinics” [Title/Abstract]
OR “inpatient care” [Title/Abstract] OR “health services” [Title/Abstract] OR “treatment outcome” [Title/Abstract])

2.4. Screening and Eligibility Assessment

All retrieved records were imported into the Rayyan® (Rayyan Systems Inc., Cam-
bridge, MA, USA) platform for screening and duplicate removal. Two independent review-
ers screened titles and abstracts against the predefined eligibility criteria.

Full-text screening was conducted for all potentially relevant studies. Disagreements
between reviewers were resolved through discussion or consultation with a third reviewer.

The study selection process is presented in a PRISMA-ScR flow diagram.

2.5. Data Extraction

Data were extracted using a structured form developed for this review. Extracted vari-
ables included: author(s), year of publication, country, study design, sample characteristics,
type of VR intervention, CBT components or targeted mechanisms, and reported outcomes.

The data extraction process was performed independently by two reviewers to ensure
accuracy and consistency.
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2.6. Data Synthesis

A descriptive and narrative synthesis was conducted to map the characteristics
of the included studies. The analysis focused on identifying patterns in intervention
types, therapeutic mechanisms (e.g., craving, emotional regulation, self-efficacy), and
methodological approaches.

Due to the heterogeneity of study designs and outcomes, no quantitative synthesis
or meta-analysis was conducted. Consistent with scoping review methodology, the aim
was to describe and categorise the available evidence rather than to assess effectiveness or
compare interventions.

3. Results
3.1. Results of the Study Selection Process

The database search identified records across PubMed, CINAHL, and Psychology and
Behavioural Sciences Collection. After duplicates were removed, titles and abstracts were
screened against predefined eligibility criteria. A total of 409 records were excluded for not
meeting the inclusion criteria, including studies not addressing virtual reality (VR)-based
interventions, not involving adults with alcohol use disorder (AUD), or not incorporating
cognitive behavioural therapy (CBT) or related mechanisms. Full-text assessments were
conducted for the remaining studies. Citation tracking identified seven additional records,
four of which were excluded following a full-text review. A final sample of eight studies
was included in this scoping review [14–20] (Figure 1).

Figure 1. PRISMA-ScR flow diagram illustrating the study selection process.

3.2. Characteristics of Included Studies

The eight included studies [14–20] were conducted across different geographical con-
texts and clinical or experimental settings, reflecting the emerging and heterogeneous
nature of VR-based interventions in AUD. Sample sizes were generally small and varied
across studies, including both individuals formally diagnosed with AUD and participants
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with problematic alcohol use. Notably, several studies included non-clinical populations
(e.g., heavy or social drinkers), whereas others focused on individuals with diagnosed
AUD [14–17]. Differences in clinical status may influence the observed mechanisms, partic-
ularly regarding cue reactivity and craving responses, potentially limiting direct compara-
bility across studies.

The VR interventions identified included various approaches. Some studies used
cue exposure paradigms with alcohol-related stimuli, while others simulated high-risk
settings like bars or social gatherings to mimic real-world contexts. Other methods involved
covert sensitisation techniques aimed at creating aversive responses to alcohol cues, as
well as combined interventions that integrated exposure with cognitive or behavioural
training components. The interventions also varied in duration, level of immersion, and
the degree to which CBT principles were incorporated, ranging from structured CBT-
supported protocols to more exploratory VR applications (Table 2). An updated search
was performed in January 2026 using the same databases and strategy. Although recent
publications, including reviews and ongoing clinical trials, were identified, no additional
studies satisfied the predefined inclusion criteria.

Table 2. Summary of the results.

Author (Year,
Country) Study Objective Study

Design
Sample

(N) Population VR Intervention
CBT

Components/
Mechanisms

Key Findings

Ghiţă et al. (2019,
Spain) [14].

To validate the
ALCO-VR system in
eliciting craving and

anxiety

Experimental
study 27

AUD and social
drinkers (mixed

sample)

Exposure to
virtual

alcohol-related
environments

Cue reactivity
and trigger

identification

VR environments
successfully induced
craving and anxiety

responses

Choi & Lee (2015,
South Korea)

[15].

To evaluate the effect
of virtual covert
sensitisation on
alcohol craving

Randomised
controlled

trial
40

Social and light
drinkers

(non-clinical)

Virtual exposure
with covert

sensitisation vs.
control

Craving
induction and

aversive
conditioning

Significant reduction in
craving, particularly

among heavy drinkers

Hernández-
Serrano et al.

(2021, Spain) [16].

To assess predictors of
change in craving
during VR-CET

Longitudinal
comparative

study
42 Individuals with

AUD

VR cue exposure
therapy +

treatment as
usual vs.

treatment as
usual

Craving
regulation and

exposure

Greater reduction in
craving in the VR group
compared to standard

treatment

Ryu et al. (2017,
South Korea)

[17].

To evaluate
neurocognitive and

behavioural effects of
VR-CBT

Quantitative
study with

EEG
11 Individuals with

AUD

VR-CBT
intervention

(anger control
focus)

Impulse control
and emotional

regulation

No significant
differences observed;

results limited by small
sample size

Simon et al.
(2020, Brazil)

[18].

To compare craving
responses following

VR exposure

Cross-
sectional

study
39

Occasional and
heavy drinkers
(non-clinical)

Exposure to
virtual

alcohol-related
cues

Craving and
sense of presence

Higher craving in heavy
drinkers; sense of

presence influenced
responses

Son et al. (2015,
South Korea)

[19].

To assess neural
effects of VR therapy

in alcohol dependence

Neuroimaging
study

(PET/CT)
12

Individuals with
alcohol

dependence
(AUD)

VR therapy with
aversive

conditioning

Craving
modulation

Brain metabolic changes
consistent with reduced

craving

Zhang et al.
(2023, China)

[20].

To evaluate the effects
of virtual

reality-based cue
exposure therapy on

craving and
physiological
responses in

alcohol-dependent
patients.

RCT 44 Individuals with
AUD

VR-based cue
exposure therapy
combined with
conventional

treatment

Cue exposure,
craving

regulation,
physiological

reactivity

VR cue exposure
therapy reduced

psychological craving
and some physiological

responses associated
with alcohol-related

cues, suggesting
potential therapeutic

benefits in alcohol
dependence treatment.

Thaysen-
Petersen et al.

(2024, Denmark)
[21].

To assess feasibility of
VR-CBT in AUD

Randomised
feasibility

study

Not
specified

Individuals with
AUD

VR-supported
CBT with
high-risk
scenario

simulation

Trigger
identification and

exposure

VR enhanced
identification of triggers;

feasibility supported

3.3. Study Design Classification

The methodological designs of the included studies varied considerably. A small
number of studies adopted randomised controlled trial designs to compare VR-assisted
interventions with standard treatment or control conditions [19]. Several studies were
classified as feasibility or pilot studies, primarily aimed at assessing the acceptability, us-
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ability, and practical implementation of VR in clinical settings [20]. Other studies employed
observational or experimental designs to investigate cue reactivity, behavioural responses,
or neurocognitive processes associated with alcohol-related stimuli [14,15]. Overall, the
body of evidence is predominantly exploratory, with relatively few studies designed to
evaluate intervention outcomes under controlled conditions.

3.4. Targeted Therapeutic Mechanisms

Across the included studies, VR-based interventions primarily targeted mechanisms
central to AUD, particularly cue reactivity and craving induction [14–16].

In addition, several studies explored emotional processing and behavioural re-
sponses within simulated environments, enabling participants to identify individual
triggers and rehearse coping strategies. Some interventions also aimed to enhance self-
efficacy and support elements of cognitive restructuring through repeated exposure and
behavioural adaptation.

These processes are widely recognised as key contributors to relapse. In this context,
a distinction can be made between mechanisms related to the elicitation of responses
(e.g., craving induction, cue reactivity) and those related to their modulation (e.g., craving
regulation, emotional processing and coping strategies).

3.5. Patterns of VR Use Within CBT Frameworks

The analysis revealed different patterns in how VR was integrated into CBT-oriented
approaches. In some studies, VR was used as an adjunct to traditional CBT, particularly
to enhance exposure-based components and support the identification of triggers. In
other cases, VR functioned as a standalone tool primarily focused on inducing craving
and observing behavioural responses. Additionally, some interventions combined VR
with cognitive or behavioural training tasks, reflecting a hybrid approach. The degree of
integration between VR and CBT varied across studies, indicating a lack of standardisation
in their current application within therapeutic frameworks.

3.6. Heterogeneity of Interventions and Outcomes

Substantial heterogeneity was observed across the included studies [14–20]. Dif-
ferences were identified in the types of VR technology used, levels of immersion, and
characteristics of the simulated environments. Intervention protocols varied in duration,
frequency, and structure, and the extent to which CBT components were incorporated was
inconsistent. Furthermore, outcome measures differed considerably, including self-reported
craving, behavioural responses, and neurocognitive indicators. This variability limits direct
comparison between studies but highlights the diversity of approaches currently being
explored in this field. It remains unclear whether the observed effects are primarily at-
tributable to exposure mechanisms, novelty effects, increased engagement, or broader
behavioural activation processes [15,18,21].

3.7. Summary of Main Findings

The included studies [14–20] indicate that VR is being used as a flexible tool to sup-
port CBT-related processes in AUD, particularly for exposure, emotional processing, and
behavioural adaptation. However, the current evidence base is characterised by small
sample sizes, a predominance of exploratory and feasibility designs, limited longitudinal
follow-up, and a lack of standardised intervention protocols.

4. Discussion
This scoping review aimed to map how virtual reality (VR) is being integrated within

cognitive behavioural therapy (CBT)-oriented interventions for alcohol use disorder (AUD),

https://doi.org/10.3390/psychiatryint7030129
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with a particular focus on therapeutic mechanisms and their potential relevance for preci-
sion digital mental health. The findings indicate that VR is being used in diverse ways to
operationalise core CBT processes, particularly by simulating controlled environments that
enable the elicitation and modulation of craving, the identification of individual triggers,
and the rehearsal of coping strategies. VR may reduce the gap between clinical expo-
sure and real-world drinking contexts by reproducing socially and emotionally salient
environments that are difficult to recreate in conventional psychotherapy settings [14,16,18].

The included studies indicate that VR-based interventions primarily target mecha-
nisms central to AUD, such as cue reactivity and craving regulation, which are widely
recognised as key components of relapse processes [14–16]. The findings suggest that VR
interventions may operate through two partially distinct therapeutic pathways: mecha-
nisms related to craving elicitation and cue activation, and mechanisms associated with
craving modulation, emotional regulation, and coping rehearsal [15–19]. At the same
time, these mechanisms are not exclusive to AUD and are also involved in anxiety and
depressive disorders, especially concerning emotional reactivity, avoidance behaviours,
and maladaptive cognitive patterns. The immersive characteristics of VR may enhance
attentional engagement and contextual salience, potentially facilitating stronger activation
of maladaptive emotional and behavioural responses during therapeutic exposure [14,18].
This overlap highlights the potential transdiagnostic relevance of VR-assisted CBT ap-
proaches and aligns with emerging views in precision mental health, which emphasise
tailoring interventions to individual traits and contextual factors [4]. While these findings
suggest potential transdiagnostic relevance, it is important to emphasise that the included
studies focused exclusively on AUD populations. Therefore, implications for anxiety and
depression remain conceptual and should be interpreted as hypothesis-generating rather
than empirically established.

Importantly, differences between clinical and non-clinical populations should be
considered when interpreting these findings. Mechanisms such as cue reactivity and
craving may manifest differently in individuals with established AUD compared to non-
dependent drinkers, which may limit direct clinical extrapolation.

A key contribution of this review is the identification of distinct patterns of VR inte-
gration within CBT frameworks. VR was used as an adjunct to traditional therapy, as a
standalone exposure tool, or as part of hybrid interventions combining behavioural and
cognitive components. This variability reflects the field’s current developmental stage, in
which intervention protocols are not yet standardised and various approaches are being
explored. The ability of VR to simulate personalised, context-specific environments is
especially relevant to precision digital mental health, as it allows for the adaptation of
therapeutic content to individual triggers and experiences. VR environments may also
enable dynamic adaptation of therapeutic stimuli according to individual behavioural
responses, emotional activation, and contextual triggers, aligning with emerging models of
precision psychiatry and personalised digital therapeutics [4,20,21].

The findings also highlight substantial heterogeneity across studies, including differ-
ences in intervention design, VR technology, levels of immersion, and outcome measures.
The substantial variability in immersion levels, interaction modalities, exposure proto-
cols, and therapeutic integration limits the comparability of findings and complicates the
identification of active therapeutic components [14–21]. In addition, most studies were
characterised by small sample sizes and exploratory designs, with a predominance of
feasibility and pilot studies. Only a limited number of studies employed randomised
controlled designs, and longitudinal follow-up data were scarce. These characteristics limit
the ability to draw conclusions about the effectiveness of VR-assisted interventions and
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reinforce the appropriateness of a scoping review to map existing evidence rather than
evaluate outcomes [12].

Importantly, the present review differs from previous systematic reviews in the
field [11,22], which have primarily focused on evaluating the effectiveness of VR-based
interventions for substance use disorders. In contrast, this study adopts a scoping ap-
proach to map therapeutic mechanisms and patterns of integration within CBT-oriented
frameworks, providing a complementary perspective to outcome-focused reviews. By
focusing on mechanisms such as craving, emotional processing, and self-efficacy, this re-
view contributes to a more detailed understanding of how VR may support therapeutic
processes beyond outcome-based evaluations. Importantly, the current literature remains
more informative regarding therapeutic mechanisms, feasibility, and experiential processes
than regarding established clinical effectiveness [20,21].

The findings of this review suggest that VR may represent a promising tool for enhanc-
ing the delivery of CBT-oriented interventions, particularly by enabling personalised and
ecologically valid exposure scenarios. This may have broader relevance for other mental
health conditions, such as anxiety and depression, where similar underlying mechanisms
are involved. The sense of presence generated by immersive VR environments may play
a particularly important role in emotional activation and ecological validity, potentially
influencing both therapeutic engagement and cue reactivity [14,18].

From clinical and research perspectives, integrating VR into CBT has several potential
implications. The use of immersive environments may enhance ecological validity by
allowing patients to engage with realistic scenarios that are difficult to reproduce in tradi-
tional therapeutic settings. Furthermore, the capacity to personalise these environments
may facilitate the development of tailored interventions, consistent with precision mental
health approaches. However, the lack of standardised protocols and the variability in
implementation highlight the need for further research to establish best practices and to
evaluate the feasibility of integrating VR into routine clinical care. It should be noted
that not all included studies implemented full CBT protocols; several focused primarily
on isolated mechanisms such as cue exposure or craving induction. Therefore, the term
“CBT-oriented” should be interpreted as reflecting partial or mechanism-level integration
rather than comprehensive therapeutic interventions.

Nevertheless, the current evidence remains preliminary, and further research is re-
quired to establish the effectiveness, standardisation, and scalability of these approaches.

This review has several limitations that should be considered. First, the search was
limited to selected databases and to studies published in English, Portuguese, and Spanish,
which may have restricted the breadth of the evidence base. While the selected databases
provide substantial coverage of the biomedical and behavioural sciences literature, the
diversity of indexing sources in this field may pose challenges to achieving fully compre-
hensive retrieval.

Second, no formal methodological quality appraisal was conducted, consistent with
the objectives of a scoping review, which limits the ability to assess the strength and
robustness of the evidence. Third, the included studies exhibited considerable heterogeneity
in terms of design, population characteristics, and intervention approaches, which restricts
direct comparability across findings. In addition, some studies involved non-clinical
populations (e.g., heavy or social drinkers), which may limit the generalisability of results
to individuals with diagnosed alcohol use disorder.

An additional consideration relates to the heterogeneity of study populations. Several
included studies involved participants without a formal AUD diagnosis, such as heavy
or social drinkers. While these studies contribute to understanding cue reactivity and
behavioural responses, their findings may not be directly transferable to clinical populations
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with established dependence and treatment needs. This distinction should be considered
when interpreting the applicability of results to therapeutic contexts.

Finally, the relatively small number of included studies reflects the early stage of
research in this area. Furthermore, the distinction between full CBT interventions and
studies targeting isolated CBT-related mechanisms should be considered when interpreting
the findings, as several included studies primarily focused on cue exposure or craving
induction rather than comprehensive psychotherapeutic protocols [14,15,18]. Additionally,
some redundancy in the Boolean search strategy may have reduced search efficiency. While
this approach was intended to maximise sensitivity, the variability of terminology within
the field of digital mental health presents inherent challenges for comprehensive retrieval.

Despite these limitations, this review provides a structured mapping of current VR
applications within CBT frameworks for AUD and highlights key therapeutic mechanisms
with potential transdiagnostic relevance. These findings support the role of VR as a
promising, yet still emerging, tool within precision digital mental health, particularly in
addressing processes shared by AUD, anxiety, and depression.

Future research should focus on developing standardised intervention protocols,
implementing well-designed randomised controlled trials, and including longitudinal
follow-up to assess the sustainability of therapeutic effects. Additionally, further studies are
needed to explore the applicability of VR-assisted CBT approaches in populations with anx-
iety and depressive disorders, in order to better understand their transdiagnostic potential.

From an implementation perspective, several practical considerations must be ad-
dressed before VR-assisted CBT can be integrated into routine clinical care. These include
the cost and accessibility of VR technology, the need for specialised therapist training, and is-
sues related to patient acceptability and engagement. Additionally, potential adverse effects,
such as cybersickness, may limit usability for some individuals. Ethical and data privacy
concerns also arise, particularly regarding the collection of behavioural and physiological
data in immersive environments. Addressing these factors will be essential to translating
experimental and feasibility findings into scalable, sustainable clinical applications.

5. Future Directions
Future research should focus on the development of standardised protocols for VR-

assisted CBT interventions in alcohol use disorder. In particular, there is a need for well-
designed randomised controlled trials with larger sample sizes and longitudinal follow-up
to assess the durability of therapeutic effects.

Additionally, further work is required to clarify the roles of specific therapeutic mech-
anisms, including distinguishing between processes related to cue reactivity and those
involved in emotional regulation and behavioural adaptation. The integration of physio-
logical and behavioural data within VR environments may also support more precise and
personalised interventions. Future developments may integrate physiological monitoring,
eye-tracking, biosensors, and artificial-intelligence-driven adaptive VR environments to
support more responsive and personalised therapeutic interventions.

Finally, future studies should explore the applicability of VR-assisted CBT approaches
in other mental health conditions, such as anxiety and depression, in order to better
understand their transdiagnostic potential and relevance within precision digital mental
health frameworks.

6. Conclusions
This scoping review provides a structured overview of how virtual reality (VR) is

currently being integrated into cognitive behavioural therapy (CBT)-oriented interventions
for alcohol use disorder (AUD). The findings highlight the use of VR to target key thera-
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peutic mechanisms, including craving, emotional processing, and self-efficacy; however,
the evidence base remains limited and heterogeneous.

Although these mechanisms have potential transdiagnostic relevance for conditions
such as anxiety and depression, current findings should be interpreted cautiously. The
existing literature is largely exploratory, with small sample sizes, variable intervention
designs, and limited longitudinal data.

Future research should prioritise the development of standardised protocols, rigorous
controlled studies, and the evaluation of long-term outcomes. At present, VR-assisted CBT
should be understood as an emerging and promising area of investigation rather than an
established clinical approach. Current evidence supports its conceptual and therapeutic
potential, particularly in relation to exposure-based and transdiagnostic mechanisms,
although substantial methodological and clinical validation remains necessary.
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