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Abstract

Background: The application of immersive technologies, particularly virtual reality, has expanded rapidly across health care
domains, including mental health, rehabilitation, and education. These technol ogies enable the creation of controlled, interactive,
and ecologically valid environments that can support therapeutic interventions, skill development, and behavioral assessment.
Within forensic mental health services (FMHS) and prison settings, where individual s often present with complex psychological
needsin restrictive and highly regulated environments, immersive technol ogies offer potential advantages such as safe simulation
of real-world scenarios, enhanced engagement, and personalized intervention delivery. However, despite increasing interest, the
evidence base remains fragmented, and questions persist regarding effectiveness, ethical implications, and feasibility of
implementation in secure and resource-constrained contexts.

Objective: Interest in immersive technologies in FMHS and prison settings is growing, yet their role remains unclear. This
scoping review mapped current uses, highlighted opportunities, and identified key gaps and considerations for future
implementation.

Methods: A scoping review of English-language publications (2010-2025) was conducted using the Scopus, PubMed, and
CINAHL databases. Data extraction followed the Joanna Briggs Institute framework, and thematic analysis explored benefits,
drawbacks, and implementation barriers.

Results: Thirty sourceswereidentified. Primary research focused mainly on virtua reality for therapy, skill training, education,
and assessment. There was evidence suggesting benefits such as increased engagement, emotional regulation, skill acquisition,
autonomy, and improved clinician-patient dialogue. However, the studies were small, heterogeneous, and inconsistently reported,
with limited long-term follow-up. Implementation barriers included institutional, ethical, and technical constraints and limited
personalization and end user involvement. Co-design and participatory approaches surfaced as key enablers of acceptability,
relevance, and safe use.

Conclusions: The existing evidence base is preliminary and exploratory but indicates that immersive technologies may have
potential value in FMHS and prison contexts. Current findings should be interpreted cautiously because studies are small,
heterogeneous, and rarely include long-term follow-up. More robust evidence, careful implementation, and meaningful end user
input are needed to support safe, relevant, ethical, and effective use. The emphasis on coproduction and guidance for safe,
user-centered implementation isanovel contribution.
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KEYWORDS
immersive technologies; virtua reality; forensic mental health; prisons; scoping review; participatory implementation

https://mental.jmir.org/2026/1/e95581 JMIR Ment Health 2026 | vol. 13| €95581 | p. 1
(page number not for citation purposes)


mailto:ivana.nakarada-kordic@aut.ac.nz
http://dx.doi.org/10.2196/95581
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

Introduction

Digital tools are redefining how health care is delivered and
experienced [1]. Immersive technologies such as virtual reality
(VR) and augmented reality hold the potential to promote health
and well-being, but their adoption often depends more on
context and user factors than on technological limitations [2].
These technologies create simulated experiences that users
perceive as real through the provision of various sensory
information [3]. Despite their potential, evidence is limited on
how immersive technol ogies can be applied effectively in mental
health care and even less so within the care-control continuum
of forensic mental health services (FMHS) [4].

FMHS operate at theintersection of health care, criminal justice,
and legal ethics [5]. FMHS provide assessment and treatment
for people with mental illness who have a history of or are at
risk of violent offending [6], aiming to reduce symptoms and
reoffending, improve quality of life, and support reintegration
where possible [7]. These services balance care and control,
with compulsory treatment and restricted freedoms designed to
protect both patients and others [8]. Service users often
experience prolonged, intensive, and restrictive service
engagement, making them among the most disadvantaged
populations in mental health care.

FMHS are high-cost, high-risk, and low-volume settings yet
must achieve high-value rehabilitative outcomes. They are
criticized for inconsistent organization and variable
evidence-based practice [9] and face mounting pressures from
rising mental disorder prevalence [10], increasing demand for
interventions, and global shortages of mental health practitioners
[11]. These challenges highlight the need for innovative
approaches that strengthen the quality, consistency, and
accessibility of care.

Immersive technologies show promise for therapy and service
delivery [4,12]. In FMHS settings, where service users often
present with complex psychiatric needs and histories of
transgressive behavior, ethical considerations are paramount.
Barriers such aslimited familiarity with technology, resistance
to change, and apprehension about its use can hinder adoption
[13]. Careful, phased introduction is essential to ensure safety,
comfort, and therapeutic value [13,14], yet few protocols exist
to guide the use of immersive technologies in these contexts

[4].

This scoping review provides an overview of existing literature
where VR and other forms of immersive technology were used,
developed, or considered for use in the FMHS and prison
contexts. Although different in their primary framework (ie,
punishment vstreatment), we choseto add to our scopeliterature
related to the prison setting dueto itssimilarity to FMHS—both
being secure ingtitutions housing vulnerable and high-risk
populations, with overlapping goals of safety, treatment and
rehabilitation, and reintegration.

Existing reviews have focused on VR in health care broadly
[15], psychiatric assessment and treatment [16], or education
andtraining in prisons[17]. Other work has explored clinicians
perspectives on immersive technologies in mental health care
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in general [12] or eHealth tools for therapeutic purposes in
forensic contexts[18]. However, none have examined immersive
technologies beyond VR or addressed implementation
implicationsfor vulnerable usersin complex FMHS and prison
environments or uses extending beyond clinical assessment and
treatment in these contexts.

This review, therefore, addressed two questions:

1 What aspects has primary research involving immersive
technologiesin FMHS and prison settings sought to assess?

2. What are the benefits, barriers, opportunities, and
unintended consequences of implementing immersive
technologies in these settings?

Methods

Overview

A scoping review methodology was selected for this research
asit iswell suited to exploring emerging areas and identifying
gapsin existing knowledge [19]. The research questions (RQs)
reflect the Joanna Briggs I nstitute (JBI) aimsfor scoping reviews
[20]: first, to map the evidence available within a given field
(RQ 1) and, second, to examine the breadth of existing work to
reveal gaps in the research base (RQ 2). Although systematic
in its process, this approach uses descriptive and qualitative
synthesis to provide a rapid overview of key concepts, current
research approaches, and the types of evidence present in the
literature[21]. No review protocol was prospectively registered
because this was designed as an exploratory scoping review to
map an emerging and heterogeneous evidence base rather than
to test a narrowly specified intervention effect.

Sear ch Strategy and Data Sources

This review was based on English-language publications
published from January 2010 to November 2025 in the Scopus,
PubMed, and CINAHL databases using Boolean operators to
create our search strings. These were constructed using the
following keywords and their combinations: (“forensic mental
health” OR “forensic psych*” OR prison*) AND (*immersive
technolog*” OR “virtua reality” OR “extended redlity” OR
“augmented reality” or “mixed reality”) NOT adolescen* NOT
teen* NOT youth NOT highschool* NOT high school* NOT
“prisoner’s dilemma’).

In addition, thereferencelists of key articleswere searched. All
resultswereimported to Covidence (Veritas Health Innovation)
for screening, and duplicates were removed.

Eligibility Criteria

Eligibility criteria were developed in line with the review
guestions and the JBI approach to scoping reviews. Sources
were eligible if they focused on the use, development, or
consideration of immersive technologiesin adult forensic mental
health or prison settings. This included VR and related
technologies used for therapeutic, rehabilitative, educational,
training, or assessment purposes. Because initia searches
identified few primary studiesin forensic mental health settings,
the scope was expanded to include prison-based literature where
immersive technologies were used in related rehabilitation,
re-entry, or educational contexts. Consistent with the aims of a

JMIR Ment Health 2026 | vol. 13| €95581 | p. 2
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

scoping review, a broad range of source types was
included—primary studies, expert commentaries, and conference
proceedings—to ensure comprehensive coverage where
peer-reviewed empirical literature remains limited. Only
English-language articles published between 2010 and
November 2025 were included. Publications before 2010 were
excluded due to the rapid development of immersive
technologies. Study protocols were excluded in casesin which
a corresponding full study was available. Because this review
included both empirical and nonempirical sources, source type
was recorded during data extraction and considered during
synthesis. Empirical studies were used to map applications,
outcomes, acceptability, feas bility, implementati on experiences,
and reported ethical or practical concerns. Commentaries and
conceptual papers were used to supplement this evidence by
helping contextualize broader ethical, legal, and human rights
implications.

Study Selection

Titles and abstracts were initially screened by EMB and LC in
Covidence against the inclusion and exclusion criteria. After
exclusion at this stage, the remaining articleswere then assessed
in full text by EMB and LC. Where there was uncertainty or
disagreement at either stage, thiswas discussed with IN-K, SR,
and DK to reach consensus. Duplicate records were removed,
with peer-reviewed versions prioritized whererelevant. Interrater
reliability statistics were not calculated because the screening
process was designed as a consensus-based scoping review
process rather than as an agreement estimation exercise. To
support consistency, reviewers applied predefined eligibility
criteria, used Covidence to manage screening decisions, and
discussed uncertain or discrepant cases with the wider review
team until consensus was reached. The absence of formal
agreement statistics is acknowledged as a methodological
limitation as it limits the extent to which reviewer consistency
during study selection can be independently assessed.

Data Extraction Strategy

Data extraction was guided by the JBI Manual for Evidence
Synthesis[20]. A structured data extraction form was devel oped
in Microsoft Excel to record the main details of each included
source (Multimedia Appendix 1 [13,14,22-49]). Thisincluded
author and year, country, setting, type of immersive technol ogy,
degree of immersion, application or intervention, study purpose,
participant characteristics, study design, outcome measures,
and key findings. Where relevant and explicitly reported, notes
were also made on implementation issues, usability, barriers
and facilitators, end user involvement, personalization, and
ethical considerations. Data extraction was completed by EMB
and L C, and the spreadsheet was shared with thewider research
team for review and discussion. Given the breadth of thereview
and the heterogeneity of the included literature, formal quality
appraisal was not undertaken in keeping with the aims of a
scoping review.

Descriptive Synthesis

The primary research studies were summarized based on
descriptive features, including the technol ogy used, study focus,
measured outcomes, and key findings. This provided an
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overview of the types of tools, applications, approaches, and
outcomes currently studied in FMHS and prison settings.

Thematic Synthesis

To explore the reported benefits, barriers, drawbacks,
opportunities, and unintended consegquences associated with
immersive technologies in FMHS and prisons, a thematic
approach was used to synthesize the extracted findings from
the included sources. This was used alongside the descriptive
synthesisto identify common patternsacrosstheliterature. EMB
and L C first read and reread the extracted material, including
study findings, author interpretations, and observations related
toimplementation, and devel oped theinitial codes. These codes
werethen discussed with IN-K and SR and grouped into broader
themes. The themes were further reviewed and refined by the
wider review team to ensure that they reflected the range of
materia included in the review. The final themes were then
defined and used to produce a narrative account of the main
issues identified across the literature. Given the heterogeneity
of the included sources, this process was intended to identify
patternsin theliterature rather than provide adetailed qualitative
analysis of primary data.

Results

Overview of Primary Research

The search results are shown in Figure 1. Table 1 provides an
overview of the included sources, highlighting study design,
target users, and technology type and use. It is notable that over
two-thirds of the literature included were published within the
previous 4 years (2022-2025), highlighting the status of
immersive technology as an emerging and expanding field. A
detailed overview of the characteristics of the 30 primary studies
included is provided in Multimedia Appendix 1[13,14,22-49].

Findingsacrosstheincluded literature were mixed. Many studies
(22/30, 73.3%) reported positive outcomes, including reductions
inanxiety and stress and increased rel axation [22-25] ; reductions
in anger, aggression, and impulsivity [14,26-30]; and
improvements in well-being and empathy, as well as in skills
such as leave readiness, employment readiness, and social
cognition [26,31,32]. Increased engagement with training or
treatment was al so reported across several studies (8/30, 26.7%)
[14,27,31,33-37], and 20% (6/30) described high acceptability,
usability, or validity [13,29,38-41]. However, 13.3% (4/30) of
the studies reported no significant differences in primary
outcome measures, including aggression [42,43]; recidivism
[31]; and self-efficacy, anxiety, burnout, and empathy [38].

Theincluded studies varied considerably in design, participant
group, setting, technol ogy, and outcome measures, which limits
the extent to which the findings can be compared or interpreted
as evidence of effectiveness. Reporting was also inconsistent,
particularly in relation to the technologies used and the terms
used to describe them. In some cases, studies described
web-based training agents as “VR” despite these not involving
fully immersive environments [31,44]. The research frequently
relied on small samples, lacked comparative controls, and rarely
examined longer-term outcomes. Only 3.3% (1/30) of the studies
assessed longer-term effects, reporting short-term improvements
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in anger control, impulsivity, and hostility but no lasting
reduction in aggressive behavior [42]. The evidence base was
also concentrated geographically, with most studies conducted
in the Netherlands (10/30, 33.3%) and Scandinavia (8/30,
26.7%), and several focused on products developed by asingle
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provider, CleVR BV, particularly the VR aggression prevention
training (VRAPT) platform. This variability makes it difficult
to draw firm conclusions about effectiveness across settings
and applications.

Figurel. PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews) flow diagram.

Records identified
through searching

Duplicates removed

multiple databases
(N=234)

A\ J

Records screened

A J

(n=44)

Records excluded

after duplicates
removed (n=190)

A\ J

Full-text articles

A\ J

(n=124)

Full-text articles excluded
(n=36):

assessed for eligibility
(n=66)

A\ J

Studies included in
synthesis (n=30)

https://mental .jmir.org/2026/1/€95581

RenderX

A\ J

+ General mental health context,
not forensic or prisons (n=2T7)
« Commentaries (n=9)

JMIR Ment Health 2026 | vol. 13 | €95581 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

Nakarada-Kordic et al

Table 1. Characteristics of the included literature on immersive technology in forensic mental health services (FMHS) and prison settings (N=30).

Characteristics

Values

Publication trend
Study design, n/N (%)
Qualitative
Co-design
Quantitative
RCT?
Mixed methods
Primary research focus, n (%)
FMHS
Prison settings
Target end users
Intended use of immersive technology, n (%)
Therapeutic tool
Skill training and re-entry preparation
Clinical assessment
Technology evaluation
Degree of immersion, n (%)
NIVRP
SIVR®

IVR
Views on technology use only

Not enough details

>75% published in 2022-2025

13/30 (43.3)
3/13 (23.1)
8/30 (26.7)
5/8 (62.5)

9/30 (30)

17 (56.7)
13(43.3)
FMHS users, incarcerated individuals, and staff

14 (46.7)
10 (33.3)
3(10)
3(10)

1(33)
3(10)
22(73.3)

2(6.7)
2(6.7)

3RCT: randomized controlled trial.

BNIVR: nonimmersive virtual real ity. A desktop-based application where interaction occurs through typical 2D screens and standard input devices such
as akeyboard or mouse. Users maintain a strong awareness of the physical world, resulting in minimal immersion.

CSIVR: semi-immersivevirtual reality. A system using large projection screens and/or advanced interactive devices such as gaming controllers or haptic
devices. It provides partial immersion and a heightened sense of presence while still allowing for perception of the real surroundings.

dVR: immersive virtual reality. A fully enveloping virtual reality experience achieved through head-mounted displays and 3D input devices. Users
perceive and interact with the virtual environment asif it were their primary reality, producing the highest level of immersion.

Opportunitiesand Barriersto Implementation

Although the studies varied widely in scope, purpose, and
methodological rigor, this review identified 5 broad areas of
opportunity and 4 potential barriers related to how immersive
tools were (or could be) taken up, used, and perceived.

Opportunities

Thethemes highlighting opportunitiesfor immersive technology
in FMHS and prison contexts were devel oped with the intended
end users (FMHS service users and incarcerated individuals)
positioned at the center of our analysis.

Enhanced Immersion and Engagement

Immersive technologies were widely reported to improve
engagement and attention in both prison [27,33,34,37] and
FMHS settings [14,35]. Severa interventions adapted existing
therapeutic toolsinto VR, including the VR spiritual emotional
freedom technique for emotional regulation [25,33], VR calm
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rooms for relaxation [23,24], job interview training [44], and
therapeutic sessions (eg, ProReal therapy interventions) [37].
These tools used features such as visual and auditory realism
and detailed spatia environments to strengthen presence and
attentional focus[13,22]. Acrossthese adaptations, VR offered
advantages such as heightened focus, reduced environmental
distraction, and enhanced motivation through novelty and
gamelike elements. In some cases, VR also enabled access to
otherwise unavailable physical experiences (eg, calm rooms),
thereby expanding users opportunities for regulated,
constructive engagement. Participants across multiple studies
reported enjoying the experiences brought on by theimmersive
technology they engaged with [14,28,31,33,45]. Usersfrequently
emphasized the value of small environmental details (eg,
window shopping in simulated streets [13]) in creating
meaningful and believable experiences. Alshaer [33] highlighted
the potential for VR to immerse participants beyond the
controlled environments, such as visiting family or walking on
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a beach, offering a preparatory adaptation tool for individuals
transitioning back into society.

A subset of studies (2/30, 6.7%) drew on arts-based approaches
to createricher sensory and emotional engagement. Storytelling
and narrative techniques were used to support empathy and
expression [46], whereas the Deep VR program [28] combined
immersive art with gamified diaphragmatic breathing. In Deep
VR, users navigate a caming underwater world through
breath-controlled movement supported by subtle visual
biof eedback. Patients and staff viewed it as accessible, relaxing,
and potentially simple to implement, although some noted
limited long-term variety and occasionally subtle biofeedback
cues. Overall, these arts-infused approaches contributed to
enhancing immersion and engagement in otherwise highly
controlled environments.

Supporting Autonomy and Agency

Several studies (8/30, 26.7%) highlighted the potential for
immersivetechnologies, particularly VR, to enhance autonomy
and agency in FMHS and prison settings. Ligthart et a [4] and
Burns et a [50] reported that VR interventions can support
“agential fluidity,” alowing users to make choices and act
independently within the virtual environment. Studies on the
Deep VR program [28] and VR cam rooms [23,24] showed
that interventions could be used on a self-directed basis with
minimal staff facilitation. There was a so evidence suggesting
that persondization such as adjusting visual featuresfor paranocia
enhances user’s sense of control and autonomy [28]. Immersion
itself was reported to provide realistic, meaningful experiences
that allow users to practice skills and engage therapeutically
without direct supervision [13,22]. Teng and Gordon [47]
demonstrated that co-design processes involving end usersin
consultation, workshops, and production rolesfurther supported
autonomy and reduced potential for harm. Other studies (3/30,
10%) highlighted secondary benefits such asimproved dial ogue
with therapists [36], safe exploration of aggressive behaviors
[42], and personal insight [43], suggesting that VR can promote
agency even beyond itsimmediate therapeutic aims.

Co-Design and End User | nvolvement

Several studies (3/30, 10%) highlighted co-design as an
important opportunity for developing credible, relevant, and
acceptable immersive interventions. Teng and Gordon [47]
demonstrated that interventions developed without end user
participation risk missing the nuances of lived experience,
prompting their shift toward a participatory approach. By
involving formerly and currently incarcerated women in
activities such as storyboarding and scripting VR scenarios, the
authorswere ableto create content that more accurately reflected
the challenges of re-entry and supported participant agency.
Every aspect of the VR intervention prototype was cocreated
with end users. Similarly, Hodge et a [40] showed that working
directly with FMHS service users to design a serious game
prototype improved ecological validity and engagement.
Participants shaped realistic high-risk scenarios and gameplay
pathways, and both service users and clinicians saw value in
using the gamefor discussing high-risk situations and supporting
discharge preparation. The need for participatory approaches
was further underscored by van Rijn et a [37] when evaluating
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the ProReal VR program—alaptop-based world-building virtual
environment that all ows usersto manipul ate scenes with avatars
to externalize thoughts and experiences. They revealed that,
although participants found the tool useful for externalizing and
communicating their thoughts, the introduction of another
imposed intervention in aclosed setting was met with hesitation.
One participant questioned “What are they trying to put on us
now?’ voicing distrust about the motives behind introducing
the tool. There were aso concerns that personal disclosures
might be shared with the prison or parole boards, highlighting
the need for greater user involvement and transparency when
implementing new interventions in closed, highly controlled
settings.

Valuable Unintended Outcomes

Several studies (4/30, 13.3%) reported that immersive
technologies often produced benefits beyond their intended
clinical outcomes. While quantitative evaluationsfound limited
or nonsignificant effects on primary measures such asaggression
and anxiety [38,42,43], qudlitative findings highlighted
meaningful ancillary benefits for both service users and
clinicians. For example, VR interventions were shown to
facilitate dialogue between patients and therapists in FMHS
settings, helping build trust where it was otherwise limited [36].
VR-assisted aggression training allowed therapists to safely
explore patients’ aggressive behavior without compromising
therapeutic relationships, with avatars absorbing directed
aggression and preventing lasting anger toward clinicians [42].
Even when V R-based games did not reduce anger morethanin
control conditions, both patients and practitioners identified
insights into behavioral triggers and personal reflection, such
as recognizing positive intentions in others [43].

Per sonalization Supports Engagement and Safety

Personalization was identified as a consistent gap and key
recommendation across studies. Authors emphasized that VR
tools should be adaptable to individuals backgrounds, risk
factors, and treatment needs, with even small customizable
featuresviewed asclinically meaningful [27,48]. Personaization
was seen as important both to enhance engagement and to
promote safety for users. Multiple studies (6/30, 20%) reported
that allowing usersand cliniciansto customize VR environments
improved relevance, usability, and therapeutic impact [28,48].
For example, the DEEP VR program enabled participants to
select different guided relaxation methods, fostering autonomy
and independence whilelearning new coping mechanisms|[28].
Participantsin this study described relief, relaxation, and asense
of control over their experience. Personalization was also linked
to enhanced perceptions of safety by allowing users moments
of control in settings where decisions are often made for them
while also fostering clinician confidence in the appropriateness
and adaptability of VR interventionsfor different patient profiles
[48]. Similarly, Ilioudi et al [23,24] suggested that VR calm
rooms be adapted with more personalized content, such as socia
or animal-based environments, to better meet user needs. Trahan
et al [51] argued that co-ownership of VR programs allows for
more adaptabl e and flexible applications and iterative adjustment
based on the user asissues arise without the constraintstypically
associated with commercialy owned software.

JMIR Ment Health 2026 | vol. 13| €95581 | p. 6
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

Barriers

Four themes associated with barriers to the implementation of
immersive technologies in FMHS and prison settings were
identified. These were structural and institutional factors, ethical
and human rights concerns, limited end user involvement, and
technical and personalization limitations.

Structural and Institutional Constraints

Multiple structural and institutional challenges limit the
implementation of immersivetechnologiesin FMHS and prison
settings. Access to participants and research sites is often
restricted, making it difficult to conduct studies with sufficient
sample sizes or rigorous quantitative designs [42,47]. In
addition, institutional priorities and rules can conflict with
research and the introduction of new tools, creating tensions
between best research practice and existing strict rulesand socia
controls [47]. Kouijzer et a [13] noted that successful VR
implementationin clinical settingsreliesnot just on technology
access but also on organizational support and structured staff
training. Health care providers in their study emphasized the
importance of introductory materials, peer learning, and
hands-on practice to build confidence [13]. Staff training using
VR has been shown to significantly reduce restrictive practices
compared to usual treatment [38]. Providing dedicated time,
guidance, and management endorsement is therefore critical,
particularly given limited evidence on safety and efficacy for
certain  populations, making careful, staff-focused
implementation a necessary first step.

Ethical and Human Rights Concerns

Ethical and human rights considerations were identified as a
significant theme acrossthe reviewed literature, withimmersive
technologies often described as operating in an ethical “grey
area’ in FMHS and prison settings[4]. Ethical scholars caution
that immersive technologies should not be seen as “moral
prostheses’ that automatically improve behavior or judgment
[4]. Rather, they are “experience machines’ that can influence
behavior in intended and unintended ways[52]. In contextswith
vulnerable users and power imbalances, such tools should be
introduced carefully, with strong protection, clear evidence, and
strict limits to avoid coercion or misuse [53]. Greenbaum [54]
further highlights the human rights risks of VR in prisons,
including pervasive monitoring, collection of sensitive biometric
and behavioral data, potential manipulation of memories, and
exposureto psychologically distressing or punitive experiences.
Concerns about consent, confidentiality, coercion, dependency,
and the risk that immersive tools could reinforce institutional
control or negatively affect mental states all underline the
delicate ethical balance required when introducing immersive
toolsinto these settings [50,54-56]. Acrossthe literature, these
tensions point to the need for cautious, well-governed
implementation and greater empirical evidence to ensure that
immersive technologies uphold rather than compromise the
rights and well-being of those in forensic and custodial
environments.

Limited or Late End User I nvolvement

A further barrier identified was the limited involvement of end
usersin intervention design. Severa studies (4/30, 13.3%) did
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not engage participants at the earliest stages of design, instead
seeking feedback on preexisting VR applications or interventions
[4,47]. Not all service users had a positive attitude toward
technology in the studies we identified. When consulted,
participants often reported fatigue or frustration from repeated
involvement in research projects, indicating that end user
perspectives were frequently treated as an afterthought [37,47].
Compensation for participation was rarely provided, with only
3.3% (1/30) of the studies reporting the use of small vouchers
redeemable within the facility [36]. Late end user involvement
limits the extent to which service users can shape the
assumptions, scenarios, interaction features, and safeguards
embedded in immersive interventions. This may produce tools
that insufficiently reflect users' lived experiences, institutional
constraints, trauma histories, privacy concerns, or support needs,
thereby reducing their perceived relevance, acceptability, safety,
and practical usefulness.

Technical and Personalization Limitations

Several studies (9/30, 30%) highlighted the lack of
personalization or customization in VR interventions, reducing
their relevancetoindividual patient needs[12,28,41,49]. Inone
study, whilethe VR environment was perceived asrealistic and
engaging and the VRAPT was perceived as effective by some
incarcerated individual s, others believed that the VR experience
lacked realism and did not work for them [45]. Both health care
providers and service users expressed a wish for enhanced
realism and reduced physical discomfort whileimmersedin VR
[13]. Cybersicknesswasreported asaconcernin onestudy [14]
but considered minimal in another [26]. Environmental details
invirtual spaceswere sometimesinsufficient to createrealistic,
lifelike experiences, which may reduce therapeutic impact [13].
Furthermore, the use of commercially available or rigid VR
platforms limited adaptability, constraining the ability of
cliniciansto tailor experiencesfor different clinical presentations
or treatment plans [51]. These technical constraints highlight
theimportance of flexible, adaptable, and user-informed design
in immersive technology applications.

Discussion

Principal Findings

This scoping review identified 30 primary studies examining
the use of immersive technologiesin FMHS and prison settings.
The field remains highly exploratory, characterized by
considerable variation in aims, methods, and reported outcomes.

Most interventions (24/30, 80%) relied on VR, with few tailored
to specific clinical or prison populations with limited guidance
for selecting appropriate technologies, content, or outcome
measures. The evidence base remains too fragmented to draw
firm conclusionsregarding clinical benefit, safety, or feasibility,
particularly over the long term.

The evidence base identified in this review was highly
heterogeneousin terms of setting, participant group, technology
type, study design, and outcome measures. Studies included
work in both forensic mental health and prison settings; used a
range of immersive technologies with different levels of
immersion; and examined varied purposes, including treatment,
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skill training, assessment, and attitudes toward technology use.
Thisbreadth isuseful for mapping an emerging area, but it also
limits the strength of the conclusions that can be drawn. The
themes identified in this review highlight patterns across the
literature rather than evidence of consistent effectiveness, and
findings should beinterpreted with the variation in sourcetypes
and evidential weight in mind.

The evidence base was also concentrated in a relatively small
number of geographical settings, with much of the literature
coming from Dutch and Scandinavian contexts. In addition,
several studies (10/30, 33.3%) drew on applications devel oped
by a single provider, CleVR BV, which further narrows the
range of technologies and intervention models represented in
the literature. This concentration limits the generalizability of
thefindings and makesit difficult to know how well the reported
benefits, barriers, and implementation issues would transfer to
other jurisdictions, services, or digital platforms.

In relation to RQ 1, the reviewed literature focused mainly on
therapeutic uses of immersive technologies, particularly in
relation to aggression, anxiety, stress, relaxation, and emotion
regulation, alongside a smaller body of work on skill training
in areas such as leave readiness, employment, literacy,
vocational learning, and social cognition. A more limited
number of studies (3/30, 10%) examined assessment uses, and
only 3.3% (1/30) of the studies focused on staff training.
FMHS-based studiestended to focuson clinical and therapeutic
outcomes, whereas prison-based studies more frequently
examined educational, vocational, and re-entry applications,
reflecting the differing frameworks of treatment and
rehabilitation, respectively. This suggests that the current
research landscapeisweighted toward individual-level treatment
and skill-based applications, with less attention paid to
implementation in routine care, staff devel opment, service-level
outcomes, and longer-term follow-up.

Degspitethis, immersive technologies are being trialed for awide
range of purposes, including therapeutic interventions, skill
training, educational activities, and ways to connect service
users and incarcerated individuals with environments beyond
their immediate settings. Interest from both service users and
staff was evident, particularly where tools were codevel oped
with end users. However, environmental restrictions, limited
access to equipment, and ingtitutional barriers frequently
constrained participation and prevented rigorous evaluation.
The dominance of a single provider (CleVR BV) and
concentration of research in one geographical region contributed
to a narrow methodological base, limiting insights into how
different design features, interaction styles, or levels of
immersion influence engagement or outcomes. These patterns
also underscore the need for increased clarity in terminology
and improved digital literacy among clinicians, researchers, and
decision-makers.

Thetheme of valuable unintended outcomes al so speaks directly
to RQ 2 and was one of the more interesting findings of the
review. Across several studies (4/30, 13.3%), immersive
technologies appeared to offer benefits that were not always
captured by the main outcome measures used, including
improved engagement and greater self-awareness, empathy,
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insight, and willingness to take part in treatment or training.
This suggests that the value of immersive technologies in
forensic mental health and prison settings may not lie only in
symptom reduction or measurable behavior change but also in
their potential to support reflection, involvement, and readiness
to engage. At the same time, these findings were often reported
as secondary or qualitative observations rather than as primary
outcomes and should therefore be interpreted with caution.
Further research is needed to examine whether these effects can
be measured more consistently and whether they lead to
meaningful change over time.

Limitations

Several limitations should be considered when interpreting the
findings of this review. First, no review protocol was
prospectively registered. Although thisreflected the exploratory
purpose of the scoping review and the need to map an emerging
and heterogeneous evidence base, the absence of a registered
protocol limits transparency regarding any methodological
decisions made during the review process.

Second, interrater reliability statistics were not calculated for
study selection. Screening decisions were managed through
predefined eligibility criteria, Covidence, and consensus
discussion among the review team. However, the absence of
formal agreement statistics limits the extent to which reviewer
consistency can be independently assessed.

Third, thisreview waslimited to English-language publications
indexed in Scopus, PubMed, and CINAHL supplemented by
reference list searching. Relevant studies published in other
languages, indexed in other databases, or available only through
unpublished or local institutional reports may therefore have
been missed.

Finaly, the evidence base was geographicaly and
technologically concentrated. Many studies (17/30, 56.7%) were
conducted in Dutch and Scandinavian contexts, whose forensic
mental health, prison, rehabilitation, procurement, and
governance structures may not be directly transferable to other
jurisdictions. In addition, several studies (10/30, 33.3%)
examined technol ogies devel oped by or associated with asmall
number of providers, particularly CleVR BV and
VRAPT-related applications. This narrows the range of
platforms, design approaches, interaction styles, and
implementation model s represented in the literature. Although
conflicts of interest were not formally assessed, this
concentration highlightstheimportance of transparent reporting
of technology ownership, developer involvement, funding
relationships, and researcher independence in future research.

Contribution totheLiterature

While aligned with previous reviews, our work extends the
literaturein several important ways. First, it specifically focused
on high-security, legally complex environments where the
congtraints and ethical considerations differ markedly from
those of wider health care, general mental health, or educational
contexts. Second, unlike previous reviews that centered
primarily on VR, our synthesisincorporated a broader range of
immersive technologies and a more diverse set of use cases.
Third, by examining the intersection of mental health, prison
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environments, and emerging technology, we highlighted
additional structural barriers, including strict environmental
controls, institutional policies, and safety protocols, that shape
implementation in ways not fully addressed by earlier work.

Finally, and most importantly, our findings emphasize the need
for coproduction with service users and staff; greater
technological diversity; and clearer guidelinesfor tool selection,
implementation, and evaluation. Immersive technologies for
staff training remain relatively untapped yet hold strong potential
for future exploration. Addressing these gaps will be essential
to introduce these tools ethically and safely while supporting
rehabilitation, autonomy, and well-being in FMHS and prison
contexts.

Our findings closely align with the conclusions of prior literature
reviews across related domains. Consistent with the work by
Kip et al [18], we found that immersive interventions must be
integrated into existing FMHS pathways rather than added as
isolated components. Seamlessintegration, ongoing eval uation,
and structured implementation support remain critical needs.
Similar to the review by Cushnan et a [12], our findings
reinforce that, although immersive technologies hold potential
across a broad spectrum of psychological and cognitive
challenges, their adoption is hindered by the gap between
technological innovation and clinical readiness. Clinicians
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perceptions, familiarity, and confidence with these tool s continue
to shape uptake.

The potential identified in prison settings mirrorsthe conclusions
by Pireset a [17], where VR was recognized as promising yet
still inits early developmental stage, offering opportunities for
rehabilitation, safe skill practice, and enhancing risk assessment
and reintegration efforts. Our findings also echo the observations
by Sygel and Wallinius [16]: the predominance of small-scale,
nonrandomized studies; limited personalization of simulations,
broad methodological variability; and the near absence of
long-term follow-up. Asin their review, we found no evidence
of major adverse effects but al so insufficient evidence to support
wide-scae implementation of any specific immersive
intervention at present.

Conclusions

Thisreview highlights opportunitiesfor immersive technol ogies
in FMHS and prison settings, but the evidence remains too
limited for wide-scale adoption. New toolsrisk being introduced
as“ quick fixes’ without careful consideration of implementation
or unintended consequences. Strengthening the evidence base,
planning implementation carefully, and involving end users
throughout will be essential to ensure ethical, safe, and beneficial
use. The development of formal implementation protocols and
minimum safety standards represents aclear priority for future
empirical and clinical work.
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