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ABSTRACT
Background: The purpose of this scoping review was to synthesize literature on virtual reality (VR) applications used in as-
sessment and treatment in youth mental health care. We studied the validity of assessment tools, the effectiveness of (preventive) 
interventions and their feasibility.
Method: The search was conducted in PubMed, Web of Science, Embase and PsycInfo. Studies were included if VR was used 
in a population of minors to assess prevent or treat mental health–related symptoms in clinical populations or at-risk groups.
Results: A total of 43 studies were included. Thirteen studies investigated the validity of VR assessment tools whereby the 
majority focused on the assessment of attention-deficit hyperactivity disorder symptoms. These studies found that VR shows a 
performance advantage over traditional assessment tools by increasing sensitivity and specificity. Effectiveness was studied in 
30 studies including youth with autism spectrum disorder, anxiety, attention difficulty and behaviour problems. The working 
mechanisms of these VR interventions encompassed skills practice, exposure and relaxation. VR interventions show promising 
results for all working mechanisms, with most evidence for social skills and communication training for children with autism 
spectrum disorder. Importantly, none of these applications have been tested more than once. Nearly half of all included studies 
lacked feasibility measures, while the rest showed inconsistencies in their feasibility assessment.
Conclusions: VR applications for youth in mental health show promise. More standardized testing and replication studies with 
transparent VR feasibility assessments are needed to determine their effectiveness and utility in clinical practice.
Trial Registration: The protocol was preregistered at OSF (https://​doi.​org/​10.​17605/​​OSF.​IO/​YZV37​)

1   |   Introduction

Mental health services for children and adolescents keep evolv-
ing to improve their adequacy and effectiveness. Adaptations 
involving immersive Virtual Reality (VR) and VR headsets have 
recently become more popular as the costs for hardware and de-
velopment have decreased. In the past decades, numerous new 
diagnostic VR tools and VR interventions have been developed 
for child and adolescent mental health (Blanco et al. 2024). The 
question arises whether and to what extent these applications 

improve mental health services. Therefore, this review aims to 
synthesize literature on immersive VR applications for youth, 
including assessment tools, preventive and goal-directed inter-
ventions and their validity, effectiveness and feasibility.

When youth face severe challenges associated with mental 
health, the first step is often to undergo clinical assessment 
for a better understanding of the symptomatology. It is import-
ant that clinical assessment is reliable, valid and standardized 
(Kline 2015), as its outcomes are directional for deciding on 
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treatment strategies. Assessments traditionally consist of 
pen-and-paper tasks, (multi)informant and self-report and 
(cognitive) tasks administered in laboratory settings. These 
types of assessments can lead to inaccurate conclusions due 
to a variety of reasons. For example, some traditional diag-
nostic tools have low ecological validity (Schmuckler  2001) 
or rely on subjective (self-)reports (De Los Reyes et al. 2011). 
Undiagnosed, misdiagnosed and overdiagnosed youth do not 
receive appropriate treatment (Aggarwal and Angus  2015; 
Merten et  al.  2017; Sheldrick et  al.  2011), which can have 
negative consequences, such as deterioration of symptoms 
and unnecessarily long treatments (Webster et  al.  2016). To 
quantify behaviour and symptoms in a way that is ecologically 
valid, individuals should be assessed in specific and realistic 
situations. Technological innovations may offer a solution to 
this need.

In VR, it is possible to create environments that resemble 
real-life situations and to measure behaviour without biased 
(self-)reports. VR allows for complete control over visual and 
acoustic stimuli presented to a user, which makes environ-
ments highly adaptable to different age groups and varying 
needs, such as for example different levels of complexity. 
Additionally, it can combine recordings of behaviour such as 
movement, reaction time and eye-tracking, making for a more 
complete picture of behaviour. Such multimodal assessments 
are promising for capturing heterogeneous symptom presen-
tations (Wiebe et  al.  2023). VR assessment does not only ef-
fectively measure executive functioning (EF) but additionally 

reflects EF in everyday life more realistically than tradi-
tional tests and is therefore more ecologically valid (Lalonde 
et  al.  2013). In the context of psychology, the term ‘ecologi-
cal validity’ describes the degree to which observations in 
controlled situations can be generalized to real-life contexts 
(Kihlstrom 2021). VR technology has the potential to increase 
ecological validity by incorporating relevant real-life stimuli. 
For example, a specific VR tool, the virtual classroom, has 
been designed to assess cognitive functions associated with 
attention-deficit/hyperactivity disorder (ADHD) in a realistic 
and relatable environment. It has been found to discriminate 
reliably between a clinical and nonclinical population, and to 
additionally counter the underestimation of distractibility of 
traditional cognitive performance tests by using authentic dis-
traction stimuli such as a classroom noise or activity occurring 
outside of the window (Parsons et al. 2019; Rizzo et al. 2006). 
VR assessment may thereby have a higher specificity and sen-
sitivity than traditional assessments of ADHD-related symp-
toms. It is crucial to evaluate how VR assessments compare 
to validated traditional tests to conclude on their potential to 
improve clinical assessment (Bauer et al. 2012).

VR is not only a promising technology for clinical assessment 
but also poses a potential solution to overcome challenges for 
psychological interventions for youth. The effectiveness of psy-
chotherapies for anxiety, depression, ADHD and conduct prob-
lems in youth has generally stagnated or even decreased over the 
course of the past 50 years. Possible explanations refer to rigid 
treatment structure, changing means of communication and the 
rate at which the nature of youth dysfunction is shifting, which 
might be faster than treatments are evolving (Weisz et al. 2019). 
For example, interventions often involve in vivo exposure and 
skills practice, which can be difficult to implement due to rea-
sons such as time constraints and practical limitations in real-
life settings.

VR technology is highly adaptable in relatively little time, 
which makes it possible to flexibly tailor treatments to spe-
cific needs. VR interventions include both preventive appli-
cations (aimed to reduce the risk of developing severe mental 
health issues) and curative interventions for clinical popula-
tions. Besides the potential for increasing ecological validity, 
VR technology can increase accessibility of intervention situ-
ations. For example, social communication skills can be prac-
ticed in different social situations with different conversation 
partners without having to leave the therapist's office. Another 
advantage is the highly immersive nature of VR: It can be chal-
lenging to stay engaged with relaxation exercises or psychoed-
ucation due to external stimuli, which can be minimized by 
practicing relaxation or giving psychoeducation in immersive 
VR environments. Immersion can also lead to more authentic 
emotional engagement than roleplay when practicing skills. 
For example, not all children with high reactive aggression 
will be triggered sufficiently in traditional forms of psycho-
therapy. Evoking moderate levels of aggression in treatment 
is useful as children can then practice newly learned emotion 
regulation skills in a safe environment. With VR, the therapist 
can evoke these emotions by tailoring the behaviour of virtual 
characters in ways that are triggering reactive aggression in 
their clients (Alsem et al. 2021). Similarly, social skills for ad-
olescents with autism spectrum disorder (ASD) can be trained 

Summary

What Is Known?

•	 Numerous VR applications have been developed for 
youth in the past years, but their effectiveness and 
utility in clinical practice are unknown.

•	 Feasibility of VR applications is a requirement for im-
plementation in clinical practice.

What Is New?

•	 More than 40 studies have assessed the validity or 
effectiveness of VR applications in mental health for 
youth.

•	 Variations of the virtual classroom paradigm can im-
prove ADHD assessment.

•	 None of the VR applications have been tested more 
than once. Although some other applications could be 
considered conceptual replications, similarities have 
not yet been systematically demonstrated.

•	 The feasibility assessment of VR applications is either 
lacking or only sparsely described

What Is Relevant?

•	 There is an urgent need for more (replication) studies 
including transparent feasibility assessments. This 
will lead to more evidence-based VR applications, 
which in turn will increase the likelihood of their in-
tegration in clinical practice
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in safe and realistic environments, meaning that those skills 
can be practiced in an ecologically valid way without having 
to be exposed to stress-inducing real-life social environments 
(Chen et  al.  2024). However, even though VR applications 
such as these show promising results, it is still unclear how 
they compare to traditional interventions.

To evaluate the utility of a VR tool in clinical practice, the 
VR-specific feasibility of the application should be assessed. 
Feasibility is a broad concept that, in the context of VR mental 
health applications, generally refers to whether the applications 
can be used as intended in clinical practice. Although general 
feasibility and VR-specific feasibility share common aspects, 
they are conceptually distinct because immersive VR intro-
duces characteristics that are absent from conventional tech-
nologies. Beyond being usable and acceptable, VR applications 
should elicit the psychological experience necessary for the ap-
plication to be delivered as designed. Accordingly, it has been 
argued that VR mental health applications should be tolerable, 
usable, create a high sense of presence and perceived realism 
and be satisfactory for the user—in order to live up to their 
promise and be feasible for use in clinical practice (Krupljanin 
et  al.  2025; Mummah et  al.  2016; Vasser and Aru  2020). For 
example, clients will not engage with applications that are 
intolerable thus prompting negative physical symptoms. This 
will lead to dropouts and refusal to use the application again. 
Applications with a high sense of presence, describing feeling 
present in the virtual environment, are associated with higher 
engagement and the intensity of induced emotions, which is 
desirable in exposure therapy for instance (Brade et al. 2017; 
Jicol et  al.  2021). VR exposure applications with a low sense 
of presence can evoke less intense emotions and lower engage-
ment than expected. As for perceived realism, it is important 
that the users perceive the virtual environment is coherent and 
believable rather than as realistic as possible. Humanoid ava-
tars for example can even decrease the sense of presence if they 
are too realistic (Vinayagamoorthy et  al.  2004). Lastly, given 
that VR systems were initially not built for children, VR head-
set suppliers issued safety warnings about improper fitting of 
the headset potentially leading to adverse effects, strongly ad-
vising adult supervision and avoiding prolonged exposure. A 
recent review investigated risks of VR use among children and 
adolescents and found that health concerns mainly emerge in 
relation to unsupervised and extensive use of VR, such as VR 
games, but not in relation to therapeutic applications (Kaimara 
et  al.  2022). VR-specific feasibility assessments are therefore 
necessary to monitor potential adverse effects and, given that 
practical constraints can strongly affect clinical utility, to in-
form implementation in clinical practice.

This review provides an overview of youth VR mental health 
applications across prevention, assessment and intervention. It 
examines the target groups these applications were developed 
for, their intended goals, and their reported effectiveness or, in 
the case of assessment applications, their validity and reliability. 
In addition, it explores how VR feasibility was assessed across 
these applications and what these evaluations revealed. The goal 
is to draw a conclusion on the state of the art and contribute 
to a better understanding of the applicability and utility of VR 
technology in mental health for different child and adolescent 
target groups.

2   |   Method

This systematic review follows the guidelines of PRISMA-ScR 
(Tricco et al. 2018) and the protocol was preregistered at OSF 
(https://​doi.​org/​10.​17605/​​OSF.​IO/​YZV37​).

2.1   |   Eligibility Criteria

The initial eligibility criteria were adapted throughout the 
screening process. Records were included if they were pub-
lished in peer-reviewed journals available in English, reported 
novel findings (i.e., no reviews, meta-analyses, clinical guide-
lines or commentaries), if the average age of the target popu-
lation was 18 years or younger, if immersive 3D VR technology 
was used (i.e., head mounted displays, Google cardboard boxes, 
CAVE system, 360° videos) and if VR was used to contribute to 
assess, prevent or treat mental health-related symptoms in clin-
ical populations or at-risk groups. We also included studies with 
typically developing populations if the aim was to assess men-
tal health–related symptoms. Studies were only included if they 
had a controlled experimental design. If VR applications were 
aimed at prevention, the records were only included if the aim 
was to directly prevent severe mental health–related symptoms 
or to foster buffering skills such as emotion regulation or relax-
ation. Goal-directed VR applications were also included if they 
aimed to train other skills if those skills were deficient because 
of mental health–related reasons. We excluded studies assessing 
VR applications in hospital settings, because these were mainly 
focused on state anxiety for medical procedure and not on gen-
eral mental health.

2.2   |   Search Strategy

The search was conducted in four databases, PubMed, Web of 
Science, PsycInfo and Embase. All records up until the 29th of 
July 2024 (updated on 17th of February 2026) were included. 
The keyword terms were discussed with the research team and 
refined after screening the first 100 records of the initial search 
on PubMed. The keyword searches consisted of three groups of 
keywords, one for VR, one with population terms and one with 
purpose terms (e.g., assessment, prevention or intervention). See 
the Figure 1 for an overview of the search terms. For more de-
tailed information regarding the search queries used for each 
database, please contact the first author. The search results were 
uploaded to Rayyan (Ouzzani et al. 2016), where potential du-
plicates were automatically detected and manually removed by 
the first screener.

2.3   |   Study Selection and Data Extraction

The first 50 articles were screened by two independent research-
ers (the first and last author), whereby 98% interrater agreement 
on inclusion decisions was achieved. The remaining articles 
were screened by the first author. The screening resulted in 238 
records for full-text screening. Again, 10% of the records were 
screened by two independent screeners. The interrater agree-
ment was 100%. The final selection consisted of 13 assessment 
and 30 intervention studies. All but one included intervention 
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studies assessed the effectiveness of curative rather than pre-
ventive interventions. During two screening phases, numerous 
preventive intervention studies were excluded because the target 

group was not an at-risk group. See Figure 2 for the details of 
the study selection process. Two papers have been published on 
one intervention study, whereby each paper focused on different 

FIGURE 1    |    Overview search terms.

FIGURE 2    |    PRISMA flow diagram.

Records identified (n = 13,481) Records removed before screening:
Duplicate records (n = 6825)
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Records assessed for eligibility
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Records sought for retrieval
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Records not retrieved
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Medical context (n = 19)
Feasibility/pilot trial (n = 17) 
Wrong outcome (n = 26)
Wrong publication type (n = 14)
Foreign language (n = 6)
Other target population (n = 13)
Too little information (n = 4)
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outcomes of the same sample. We counted these as two separate 
papers in the study selection but not as separate research proj-
ects. For completeness, we included all 43 papers in Table 1 but 
only considered 42 studies for the description of the study char-
acteristics below, avoiding double data use.

An estimation of the informative value of the study results was 
made by categorizing the study designs. Out of these 42 reports, 
19 are randomized controlled trials (RCTs) and 14 reports used a 
within-subject design. Single-case experimental design (SCED) 
was applied in six studies, and two studies were non-RCTs. 
One validation study applied a cross-sectional design as they 
matched data assessed in VR with parent reports.

Data extraction consisted of study characteristics, effective-
ness and VR feasibility. If studies did not explicitly refer to 
variables as VR feasibility measures, but if they assessed 
aspects such as tolerability, usability, presence, realism or 
satisfaction rated by the user, they were classified as VR fea-
sibility measures. Outcome variables such as effectiveness or 
treatment completion were not considered VR feasibility as-
sessments. VR feasibility outcomes were only included if their 
assessment was described in the methods. The results of the 
data extraction are summarized in the narrative synthesis and 
Tables 1–3.

3   |   Results

3.1   |   Study Characteristics

In total, 43 studies were included. Most studies (79%) were pub-
lished between 2018 and 2026, with 12 studies published in 2025 
(28%). Thirteen studies investigated the validity of VR assess-
ment tools, 28 studies assessed the effectiveness of VR interven-
tions and one application was aimed at prevention. The studies 
were carried out in North America, Asia, Europe and Australia, 
whereby almost half of the studies were conducted in Asia (43%). 
The participants' age ranged from 3 to 17 years old and on aver-
age participants consisted of 35% girls, 65% boys and 0.02% trans-
gender youth. Thirty-one studies targeted clinical populations 
such as youth with ADHD, ASD, anorexia nervosa and anxiety/
phobias whereas seven studies described target groups with 
problem behaviour but did not assess whether clinical cutoffs 
were met. These target populations were therefore considered 
subclinical. Four studies included typically developing children 
or youth: Three studies validated assessment applications, and 
one evaluated the effects of an application promoting resilience 
in migrant adolescents. An overview of the characteristics and 
demographics of all studies is provided in Table 1.

3.2   |   Synthesis of Results

3.2.1   |   Assessment Studies

The assessment studies are shortly described in Table  2. Nine 
out of the 13 assessment studies used VR applications for assess-
ing ADHD-symptoms. Eight of these VR applications consisted 
of some sort of immersive virtual classroom with an integrated 
variation of golden standard Conners' Continuous Performance 

Test (CPT) (Conners 2000). This laptop-based paradigm is used to 
assess attention-related problems under varying controlled con-
ditions. The hypothesized added value of an immersive version 
thereof lies in the higher ecological validity: the distractors and 
cues in a Virtual Classroom paradigm resemble real-life situa-
tions, implying that the performance of such an assessment paints 
a more accurate picture of the child's behaviour. Six of these eight 
studies compared a standard attention assessment such as a CPT to 
CPT in a virtual classroom, aiming to evaluate differences in diag-
nostic validity. These studies showed that the VR-CPT was found 
to increase specificity and sensitivity compared to the non-VR as-
sessment, as it was found to discriminate slightly better between 
children with ADHD and controls (Adams et  al.  2009; Negut 
et al. 2017; Pollak et al. 2009; Rodríguez et al. 2018), and to discrim-
inate better between medicated and unmedicated children with 
ADHD compared to non-VR assessment (Díaz-Orueta et al. 2014; 
Pollak et al. 2010). The last study assessing attention-related prob-
lems in a virtual classroom aimed to assess the improvement after 
a cognitive training in VR environment as compared to traditional 
assessment. A within-subject design yielded comparable results 
between the two assessments. Given that the VR assessment is 
more ecologically valid, it may provide more incremental informa-
tion about how these effects transfer to real-life functioning than 
the traditional test (Coleman et al. 2019). One of the two remain-
ing virtual classroom studies applied a cross-sectional design to 
determine the convergent validity of the VR assessment against 
validated parent-reported ADHD assessment tools. The modest 
correlations found suggest that this objective assessment may be 
used additionally to subjective reports (Bai et al. 2025). The last 
virtual classroom study used this set up in combination with the 
Stroop paradigm (Stroop  1935) to assess EF: After finding high 
correlations between the VR-Stroop and the standardized Delis–
Kaplan Executive Function System, this study examined how the 
results of both assessments related to behavioural EF. The VR-
Stroop was found to reflect everyday behavioural EF more accu-
rately than the traditional assessment, implying higher ecological 
validity than a traditional form of assessment (Lalonde et al. 2013).

The remaining four studies had various aims and target groups. 
Two studies focused on assessing aggression, one more generally 
and one directed at siblings. While the study focusing on general 
aggression found only little convergence between the VR assess-
ment and self-report questionnaires (Westerveld et al. 2025), the 
study on sibling aggression found small to moderate associations 
for some types aggression and self-reports of aggression towards 
the sibling. These associations did not emerge in relation to parent- 
and sibling-reported aggression, suggesting that VR assessment 
may complement self-report methods (Van Berkel et al. 2025).

One study used interactive VR vignettes to measure social 
information processing and aggression in children with dis-
ruptive behaviour problems and thereby confirmed the added 
value of a virtual environment approximating reality: The re-
sponses to the interactive VR vignettes were found to explain 
aggressive behaviour observed by teachers more accurately 
than the responses to traditional audio-vignettes, suggesting 
a higher ecological validity. Given that the children reported 
VR to be more engaging, VR vignettes could have led to more 
authentic social information processing and aggressive re-
sponses than regular audio-vignettes (Verhoef et  al.  2022). 
Another study compared a VR assessment of body image 
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perception to paper-based version thereof in a sample of ado-
lescents with anorexia nervosa, whereby it was expected that 
the adolescents would find three-dimensional bodies more 
realistic than two-dimensional bodies. The results imply 
that these two assessments are comparable in assessing body 
image perception and that VR was therefore not perceived as 
more realistic (Fisher et al. 2020).

In conclusion, most assessment research on ADHD-related 
problems has focused on the Virtual Classroom paradigm. 
These studies could be considered conceptual replications if 
the similarity of the applications were confirmed through sys-
tematic evaluation. The virtual classroom assessments show a 
performance advantage over traditional attention assessment 
tools in diagnostic validity. Additionally, they may add further 
value by predicting real-life behaviour more accurately than tra-
ditional assessments. To date, there is too little evidence to draw 
a conclusion on the added value of the other VR applications as 
compared to traditional tools.

3.2.2   |   Intervention Studies

The intervention studies included 29 curative and one preven-
tive application, which encompassed different three working 
mechanisms. Most applications were used for skills practice 
(n = 21), followed by exposure (n = 8). Lastly, one interven-
tion used relaxation as working mechanism. The interven-
tions are shortly described in Table 3, organized by working 
mechanism.

3.2.2.1   |   Skills Practice.  Nine studies used VR to train defi-
cits in skills related to ASD (e.g., communication or emotion rec-
ognition), whereby the effectiveness was determined with either 
(N)RCT or SCED. They all used different simulated real-life 
training scenarios where participants could practice positive 
reinforcement. The training program length varied from 6 to 
17 weeks, and all programs resulted in improved skills. Three 
RCTs found that the VR interventions were significantly better 
in training the ASD-related skills, both compared to waitlist 
control (Ip et al. 2024; Ip et al. 2018) as well as conventional ther-
apy (Zhao et al. 2022). One non-RCT comparing a gamified VR 
training to standard school activities in enhancing ASD-related 
skills found that both groups improved on a comparable level 
(Julrode et al. 2025). One RCT compared VR training in addition 
to pharmacological treatment to only pharmacological treatment 
and found the VR group to be superior in improving behaviour 
and social skills at follow-up (Kouhbanani et  al.  2021). Com-
bining a regular behavioural intervention combined with VR 
training was also found to be superior to behavioural interven-
tion only (Li et al. 2025). Three small-scale SCED studies found 
that the VR training was effective in improving social com-
munication, social cognition and emotion recognition (Cheng 
et al. 2015; Hu et al. 2024; Vahabzadeh et al. 2018).

Five studies targeted children and adolescents with ADHD or 
attention difficulty and behaviour problems. Two RCTs com-
pared applications aimed at improving social skills and emotion 
regulation in children with ADHD to a waitlist control group 
(Martin-Moratinos et al. 2025) or treatment as usual and wait-
list control (Wong et  al.  2024). Both VR trainings resulted in 

significantly larger improvements in the targeted behaviours 
as compared to the control groups. Three applications were 
aimed at cognitive training for youth with attention difficulty 
and behaviour problems (Bioulac et al. 2020; Cho et al. 2002; Oh 
et al. 2022). These trainings were based on skills measured in 
traditional ADHD assessments such as the CPT (Conners 2000) 
or the advanced test of attention (ATA, Fujioka et  al.  2016). 
Two of them were RCTs with active and passive control groups, 
whereby active control groups entailed conventional training or 
pharmacological therapy. The RCT comparing VR training to 
a conventional cognitive training found that both interventions 
were effective compared to the passive control group, but that 
the VR group improved the most (Cho et  al.  2002). The other 
RCT found that the VR cognitive training decreased distracti-
bility to a similar extent as the pharmacological treatment when 
measured with VR- and CPT. This near-transfer effect of the VR 
training is plausible considering that the VR cognitive training 
is based on traditional ADHD assessments. However, the VR 
cognitive training was less effective in improving behavioural 
ADHD symptoms than the pharmacological treatment, imply-
ing that far-transfer of the VR training did not occur (Bioulac 
et al. 2020). The training effects of the third VR cognitive train-
ing were assessed in a non-RCT in both an ADHD group and a 
healthy control group (Oh et al. 2022). They found that the VR 
training increased the cognitive relief of ADHD-related symp-
toms for the ADHD group, but not for the healthy controls.

Seven more studies used VR for skills practice for other target 
groups, one of which was preventive in nature. Of the six cura-
tive studies, one RCT assessed the effectiveness of a VR training 
program aimed at reducing aggressive behaviour by comparing 
the VR training to the analogue variant of the same training and 
regular psychotherapy. The results highlight the overall superi-
ority of VR training compared the analogue training and regular 
psychotherapy in reducing aggressive behaviour, whereby the 
superiority was stronger in comparison to regular psychother-
apy (Alsem et al. 2023). An SCED study focused on evaluating a 
VR training aimed at improving mentalisation skills to address 
cognitive distortions and motivation for behaviour change in 
forensic youth. Indications for positive changes were found for 
cognitive distortions and emotion regulation, whereby the per-
ceived added value was highlighted in user interviews (Klein 
Schaarsberg et  al.  2025). Another SCED study combined VR 
with biofeedback including a breathing belt to practice regulat-
ing physiological symptoms of anxiety and disruptive classroom 
behaviour by playing a serious game using breathing tech-
niques. A positive effect was found for state-level anxiety and 
a mixed effect for disruptive classroom behaviour implying the 
potential of this short intervention in classroom settings for anx-
iety (Bossenbroek et al. 2020). The fourth study targeted youth 
with mild to moderate depression and assessed the effectiveness 
of a cognitive training system based on virtual reality. This RCT 
compared the experimental group to waitlist control and found 
significantly enhanced cognitive abilities and a reduction in de-
pressive symptoms favouring the VR condition (Lyu et al. 2024). 
Lastly, two articles reported on different outcomes of the same 
RCT comparing a VR training for emotion recognition aimed at 
youth with conduct disorder to an active control group receiv-
ing one evidence-based emotion recognition training session. 
One study found that self-reported callous-unemotional traits 
significantly decreased for the VR group but not according to 

 10990879, 2026, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cpp.70325, W

iley O
nline L

ibrary on [14/09/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



24 of 29 Clinical Psychology & Psychotherapy, 2026

caregiver reports (Thomson, Perera, et  al.  2025), whereas the 
other reported on VR group showing less social stress over time 
compared to the control group (Thomson et al. 2026). Lastly, one 
RCT evaluated the effects of a preventive application aimed at 
strengthening resilience in Chinese migrant adolescents with 
a VR serious game compared to watching scenic VR clips and 
found that only the psychological resilience of the VR group im-
proved (Lu et al. 2025).

Summarizing, especially intervention applications focusing on 
social and communication skills practice for youth with ASD 
hold promise considering that all studies found significant im-
provements across varying applications and ages. The other VR 
applications also show promise, but more research (especially 
replication studies) is needed to confirm their added value to ex-
isting interventions.

3.2.2.2   |   Exposure.  The eight VR applications using 
exposure as their working mechanism were all targeting 
anxiety-related symptoms varying in their degree of severity, 
ranging from less pervasive symptoms to anxiety disorders. 
One study tested the effectiveness of a VR application aimed 
at reducing performance anxiety with a within-subject design, 
instructing adolescents to engage with both virtual as well as 
verbal exposure. The VR application decreased worrying to 
a comparable degree as the verbal exposure did (Whiteside 
et  al.  2020). Five studies used VR exposure to treat specific 
phobias such as acrophobia (Azimisefat et al. 2022), arachno-
phobia (St-Jacques et al. 2010), dog phobia (Farrell et al. 2021), 
social anxiety disorder (Wei et al. 2026) or specific phobias in 
combination with ASD (Maskey et  al.  2019). Three of these 
were RCTs, two of which found that VR exposure has a sim-
ilar effect to EMDR (Azimisefat et  al.  2022), is superior to 
waitlist control (Azimisefat et al. 2022) and in vivo exposure 
(St-Jacques et al. 2010). The last RCT compared a VR serious 
game including physical challenges and social exposure to 
physical exercises only and found that the VR serious game 
was superior in reducing anxiety, depression and perceived 
stress symptoms (Wei et  al.  2026). An SCED study showed 
that VR exposure can continue to have an effect over a longer 
period (Farrell et al. 2021). In addition, an RCT on VR expo-
sure for children with both ASD and a specific phobia showed 
similar effectiveness results: The phobic behaviours could 
successfully be improved, and the effects were maintained 
over a longer period (Maskey et al. 2019).

One within-subject design study compared VR exposure to imag-
inative exposure in children with anxiety disorders, whereby 
both experimental groups received both forms of exposure in a 
randomized order. Afterwards, they were instructed to practice 
with either VR or imaginative exposure in between sessions. 
Both interventions led to reduced anxiety (Biggs et  al.  2025). 
One application focused on reducing public speaking anxiety. 
A RCT design was used to compare VR exposure, online psy-
choeducation and a waitlist control group, whereby both exper-
imental groups reduced anxiety levels compared to the waitlist 
group, with VR yielding a larger effect (Kahlon et  al.  2023). 
Summarizing, these results indicate that VR exposure could be 
a viable alternative to traditional treatments such as in vivo ex-
posure and EMDR, whereby more research (especially replica-
tion studies) is needed to confirm these findings.

3.2.2.3   |   Relaxation.  One RCT compared the effective-
ness of VR biofeedback training to standard two-dimensional 
biofeedback training to practice relaxation. The results indicate 
that both treatment modalities were similarly efficacious in 
reducing chronic stress (Felnhofer et al. 2025).

3.2.3   |   Feasibility

Table 2 (assessment studies) and Table 3 (intervention studies) 
provide an overview of whether VR-specific feasibility was as-
sessed, which measures were included in the studies and what 
the findings were. Out of the 13 assessment studies, six studies 
(46%) reported VR-specific feasibility measures and two of these 
studies additionally referred to a preceding pilot study which 
included VR-specific feasibility measures (Lalonde et al. 2013; 
Verhoef et al. 2022). The type of measures as well as the meth-
ods of the assessment varied across these studies ranging from 
validated questionnaires to assess tolerability or presence to self-
developed questions to assess presence and enjoyment. None of 
the studies explicitly reported that participants dropped out be-
cause of negative physical symptoms, which can be seen as an 
indirect measure of tolerability. For one study, two participants 
were excluded due to noncompliance with task directions (11%), 
although it is unclear whether this was related to the VR-specific 
feasibility (Coleman et al. 2019). The results of the tolerability 
assessments and the low drop-out rates suggest that the VR ap-
plications were tolerable. Studies assessing presence and enjoy-
ment concluded that the participants felt present and that they 
enjoyed VR a lot.

Of the 29 intervention studies, 16 studies (55%) reported VR-
specific feasibility measures and four of these additionally re-
ferred to a separate pilot trial including VR-specific feasibility 
outcomes (Alsem et  al.  2023; Felnhofer et  al.  2025; Thomson, 
Perera, et al. 2025; Vahabzadeh et al. 2018). Similarly to the as-
sessment studies, VR-specific feasibility assessments and meth-
ods varied a lot. Tolerability was assessed the most frequently 
with either validated questionnaires or systematically asking 
participants how they felt. These studies reported that the ma-
jority of participants did not experience any or only minimal 
physical symptoms. Only a few studies found a small number of 
participants with mild adverse reactions to VR (Biggs et al. 2025; 
Ip et al. 2024; Keshav et al. 2017; St-Jacques et al. 2010; Whiteside 
et  al.  2020). Other VR-specific feasibility measures included 
presence or immersion, enjoyment or satisfaction and perceived 
realism. However, these were operationalized heterogeneously 
across studies, most commonly using self-developed question-
naires or visual analogue scales or user interviews, limiting di-
rect comparison between studies. The dropouts mentioned in 
the intervention studies were mainly due to personal reasons 
such as time constraints, illness and lost contact. None of the 
studies reported that participants dropped out because of nega-
tive physical symptoms. Therefore, it seems that the respective 
VR-specific feasibility requirements were met.

All of the studies describing some sort of VR feasibility assess-
ment concluded explicitly that the application in question was 
feasible for further usage or implicitly by suggesting further 
usage of the application even if no VR feasibility measures were 
included. In conclusion, VR feasibility assessments ranged from 

 10990879, 2026, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cpp.70325, W

iley O
nline L

ibrary on [14/09/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



25 of 29Clinical Psychology & Psychotherapy, 2026

absent to comprehensive, but the results were generally sparsely 
described.

4   |   Discussion

This study aimed to shed more light on the current state of avail-
able VR applications used for mental health assessment and 
treatment in youth. Thereby, we focused on types of applica-
tions, target groups and intended goals, as well as the reported 
effectiveness, or in the case of assessment applications, their va-
lidity and reliability. This review also explored how VR-specific 
feasibility was evaluated across applications and what the re-
sults were. We included a total of 43 articles, consisting of 13 
assessment studies and 29 intervention studies. Eighteen stud-
ies were conducted in Asia (43%), which might mirror the in-
creasing investment in clinical research including cutting-edge 
technology in Asia (Grand View Research 2023). The evidence 
points to VR's potential to improve assessment and treatment 
of a variety of mental health problems in youth. Most VR as-
sessment studies investigated the VR classroom paradigm, with 
compelling evidence showing a performance advantage over 
traditional assessment methods for assessing ADHD-related 
symptoms. Regarding VR intervention applications, VR appli-
cations focusing on social and communication skills practice for 
youth with ASD were supported by the most evidence; however, 
no strong conclusions can be drawn due to the applied study de-
signs. There are a few studies indicating that VR interventions 
with different aims for other target groups have the potential to 
become be viable alternatives to regular treatments as they were 
comparable in effectiveness. Finally, VR-specific feasibility was 
tested inconsistently and with little transparency, and the effec-
tiveness of most of the applications has not been replicated.

The main finding regarding VR assessment applications is that 
many variations of a promising paradigm, the virtual class-
room for assessing ADHD-related symptoms, have been de-
veloped and tested based on the original application by Rizzo 
et al. (2006). This paradigm has demonstrated higher specificity 
and overall sensitivity compared to traditional laptop-based as-
sessments and may help reduce misdiagnosis and underdiagno-
sis of ADHD. Its advantage lies in ecological validity: the virtual 
environment simulates real-life classroom distractions, making 
it more naturalistic and potentially more effective in capturing 
ADHD-related behaviours. Despite these promising results and 
over a decade of research since the first publication in 2009, it is 
unclear why the virtual classroom is not an established assess-
ment tool in both research and clinical practice yet. One possible 
reason is that, although several studies use the same paradigm, 
they still involve different applications. This lack of uniformity 
likely contributes to the paradigm's limited recognition as an 
evidence-based tool. In conclusion, the virtual classroom par-
adigm holds clear potential for improving ADHD assessment, 
but its inconsistent implementation across studies remains a key 
barrier to clinical adoption.

One of our main findings regarding VR intervention applica-
tions is that VR intervention applications targeting social and 
communication skills for ASD led to significant improvements. 
However, since most of the evidence stems from small-scale 
SCED studies or RCTs with passive control groups, it is not 

possible to draw strong conclusions on VR social and communi-
cation skills practice's superiority compared to regular training. 
To conclude superiority, these effectiveness trials should also 
compare VR groups to active control groups. Ideally, the control 
condition would be an analogue version of the VR-training to 
isolate the added value of VR (Mohr et al. 2009). In conclusion, 
while early results are promising, stronger evidence from well-
controlled trials is needed to determine whether VR offers clear 
advantages over conventional social skills training.

Secondly, we found that some VR applications are as effective 
as regular treatment in clinical populations, while showing 
advantages in terms of clinical utility. For example, VR expo-
sure targeting anxiety-related symptoms performed similarly to 
evidence-based treatments such as imaginative or in vivo expo-
sure, or EMDR. One advantage of VR exposure is that it does not 
depend on the participant's imaginative abilities or focus, nor 
on the availability of specific stimuli such as animals or other 
phobia-related triggers. As a result, VR exposure could have sig-
nificant clinical implications in terms of accessibility and poten-
tially cost-effectiveness, as it allows phobias to be targeted more 
directly. While more evidence is needed for VR exposure, the 
comparable effectiveness of this treatment modality to standard 
delivery suggests they may be superior options for addressing 
anxiety-related symptoms.

Importantly, out of the 29 studies assessing the effectiveness 
of VR interventions, none of the applications was tested more 
than once. One plausible explanation could be that funding 
agencies often prioritize novel ideas compared to reproducibility 
research. Another reason could be that some applications are 
considered similar enough to be comparable. This assumption 
has not been systematically evaluated yet. To avoid the contin-
ual development of new effective applications, more resources 
should be invested in multiple testing cycles of VR mental health 
applications and the systematic evaluation of similar appli-
cations. Practical implications and applicability should not be 
based on one-time studies to avoid overconfidence in results.

To better understand the applicability of VR in mental health, 
we investigated whether and how VR feasibility was evaluated 
across applications and what the outcomes were. The impor-
tance of assessing VR feasibility aspects such as tolerability, 
presence and perceived realism has become more evident in 
recent years (Birckhead et  al.  2019; Krupljanin et  al.  2025). 
Despite an increase in VR studies and the growing understand-
ing of how VR feasibility aspects can influence clinical utility 
and therefore effectiveness outcomes, transparency in VR fea-
sibility assessments is still lacking. Approximately half of the 
assessment and intervention studies did not report any VR fea-
sibility measures. The inconsistency with which VR feasibility 
was assessed across all the included studies implies the underes-
timation of the importance of determining VR feasibility for the 
potential effectiveness of a VR application. Currently, there is no 
golden standard of VR feasibility assessment; however, several 
guidelines have been proposed (see, e.g., Mummah et al. 2016; 
Vasser and Aru 2020). Therefore, in studies on the validity and 
effectiveness of VR applications, it should be made clear which 
VR feasibility aspects are included and why. Effectiveness find-
ings of new applications can and should only be interpreted in 
the context of VR-specific feasibility, allowing strengths and 
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weaknesses of applications to be identified, areas for improve-
ment to be highlighted, and ultimately, more clinically useful 
applications to be developed.

Several strengths and limitations of this scoping review should 
be acknowledged. First, to our knowledge, this is the first scop-
ing review synthesizing information about VR mental health 
applications for children and adolescents across different tar-
get groups regarding the validity of assessment applications, 
the effectiveness of intervention applications and VR-specific 
feasibility. Categorizing the intervention applications by work-
ing mechanism rather than target group provides a better un-
derstanding of which therapeutic elements have been used for 
which aims in mental health applications for children and ado-
lescents. On the other hand, no formal quality appraisal of the 
included studies was conducted, which limits the ability to draw 
firm conclusions about effectiveness and VR-specific feasibility. 
More broadly, as scoping reviews are primarily descriptive and 
exploratory, their findings offer limited grounds for causal or 
practice-oriented conclusions.

To conclude, there are indications that VR applications in 
both assessment and intervention have the potential to im-
prove today's mental health services, especially in assessing 
ADHD symptoms. This review shows that most research on 
the other applications is still in an early development phase, 
with varying amounts of evidence per application, working 
mechanism and target group. Although some of the applica-
tions seem to be similar enough to be considered compara-
ble, their comparability should be systematically evaluated 
before the effectiveness trials can be viewed as replications. 
VR-specific feasibility assessments were very heterogeneous 
ranging from absent to measuring several outcomes and 
were overall sparsely described. Future primary VR mental 
health research should focus on transparently reporting on 
VR-specific feasibility assessments and rigidly evaluating 
effectiveness. Evaluation of VR-specific feasibility and ef-
fectiveness should go beyond quantitative assessment as re-
search shows that clinical utility can remain limited despite 
promising results (Kouijzer et  al.  2023). While a qualitative 
approach can provide a more comprehensive picture of clini-
cal utility, children's and adolescents' perspective on VR appli-
cations have rarely been investigated. Studies that did include 
their perspectives based their conclusions on surveys and/or a 
few open questions rather than in-depth interviews (see, e.g., 
Magar et  al.  2025). We recommend further qualitative stud-
ies to provide a comprehensive picture on VR-specific feasi-
bility and effectiveness. Primary studies should also examine 
age-related effects, as differences in age reflect substantial 
variation in developmental level. Future research should in-
vestigate more explicitly how both the potential benefits and 
the feasibility of VR may differ across age groups and across 
underlying mechanisms of change. VR research in the mental 
health field takes time because of developing and pilot testing 
applications whereas the technology itself is developing at a 
faster pace. Given the scarce resources and incentive structure 
in academia, fostering collaboration may improve the method-
ology and increase the number of replication studies. This, in 
turn, would lead to more systematically and thoroughly tested 
applications and increase the likelihood of their integration in 
clinical practice.
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