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Abstract
Background: Virtual reality cue exposure (VRCE) places individuals with a substance use needs in controlled virtual spaces 
mirroring their “in vivo” use environments, safely exposing them to their most salient substance use cues and practice skills such 
as substance refusal and craving management. However, the effectiveness of VRCE is often influenced by the levels of presence 
and immersion that users experience within virtual environments. Methods: Twelve substance use treatment professionals and 
eleven peer support specialists tested and evaluated a new VR-based digital therapeutic, HelixVRTM as an adjunctive treatment 
for those misusing opioids and other addictive substances. Data were collected on participants’ experiences of presence and 
immersion while in the virtual space. Results: Overall, high levels of presence and immersion were reported. Independent t-tests 
investigated the difference in scale/subscale scores based on respondent demographics. Results indicate that significant differ-
ences were found between non-Hispanic White and Black, Indigenous and other People of Color (BIPOC) participants (particu-
larly Hispanic/Latino participants) with BIPOC participants rating their experiences within the virtual space more positively in 
regard to their overall levels of technology acceptance, spatial situation, self-location, and immersion/adaptation. Minimal dif-
ferences on outcome measures were found in relation to gender and age. Conclusions: Results lend preliminary support to the 
acceptability of this VR based tool based on users’ levels of presence and immersion, potentially filling a gap in current substance 
use intervention approaches. Considerations for the integration of this tool into routine substance use treatment will be offered.
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Introduction
Virtual reality (VR) technology has been increasingly utilized 
in various healthcare fields as a clinical intervention [1-4] 
and as a healthcare training tool [5-7]. The acceptability, 
feasibility, and usability of VR interventions for substance 
use treatment have been the subject of growing interest in 
recent years [8]. VR based interventions are currently being 
used to address anxiety disorders [9-11], post-traumatic 
stress disorder (PTSD) [12,13], and pain management 
[3,14-16]. Some authors suggest that by combining it 
with other modalities, the gains associated with VR-based 
interventions may increase and produce better results than 
in vivo intervention approaches that may be neither feasible 
nor safe [8,17].

Virtual reality has also emerged as a promising tool for 
the treatment of substance use disorders, offering a novel 

approach to therapy that is both immersive and interactive 
[18-21]. VR technology offers a unique and innovative 
approach to substance use treatment by providing immersive 
and interactive environments that can simulate real-world 
scenarios related to substance use [20,22]. This technology 
allows individuals to engage in virtual experiences that can 
help them develop coping skills, practice refusal strategies, 
and learn to manage cravings in a controlled and safe 
environment [19,23-25]. The first randomized trial assessing 
feasibility of VR-based coping skills training showed smoking 
rates and craving were lower in the VR group vs. the non-VR 
group. In addition, confidence and coping skills were also 
higher and number of cigarettes smoked at follow-up was 
significantly lower [26].

VR-based cue exposure therapy been used in multiple 
studies among people with alcohol use disorder (AUD) 
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[28]. Bordnick et al. [27] provided early evidence for the 
feasibility and efficacy of VR-based cue exposure, showing 
that alcohol-related virtual environments reliably induced 
craving in individuals with alcohol use disorder AUD. Overall 
results indicate that participants who participated in the 
VR-based intervention experienced a significant decrease 
in craving and cue-induced arousal. Another randomized 
controlled study explored the use of a VR-based intervention 
to prevent relapse for individuals with alcohol use disorder 
[29]. It demonstrated that participants who received the 
VR-based intervention showed a significant reduction in 
alcohol cravings and consumption compared to those who 
received standard relapse prevention training. Lebiecka 
and colleagues [22] also found that cue-exposure therapy 
could be used effectively to address AUD due to its ability 
to exposure clients to environmental and individual cues 
related to their substance use, supporting relapse prevention 
training.

VR-based craving research across diverse substances of 
misuse has consistently shown that VR is a reliable and 
effective tool for eliciting craving, while also offering 
meaningful opportunities to study and manage craving in 
treatment contexts. Prior studies support the use of VR for 
those with a diagnosis of alcohol use disorder [28,30-32], 
those with nicotine use disorder [26,28,33-35] or both [36]. 
This work highlights the potential of VR based exposure 
as an effective relapse prevention strategy for individuals 
struggling with substance misuse [37].

Additional studies also support the use of VR as an emerging 
intervention approach for those misusing cannabis [20,38], 
opioids [39-41], and stimulants [20,42-44]. VR-based craving 
research across alcohol, nicotine, cannabis, stimulants, and 
opioids demonstrates that VR is a reliable and effective 
method for eliciting craving responses in ecologically valid 
environments [27,28,33,34,38,41-43]. However, a number of 
these studies did not assess users’ presence and immersion 
while in the virtual space.

Presence and Immersion
Two key psychological constructs that influence the 
effectiveness of VR-based craving interventions are presence 
and immersion, both of which are key to optimal engagement 
with any VR based digital therapeutic. [36,45,46] While these 
terms are sometimes used interchangeably, they represent 
distinct but interrelated aspects of the VR experience. 
Presence refers to the subjective feeling of “being there” in 
a virtual environment [47], whereas immersion describes 
the technological aspects that enable a user to feel fully 
engaged with the virtual setting, such as sensory fidelity, 
interaction capabilities, and narrative depth [48]. Research 
indicates that higher presence in VR environments enhances 
emotional and cognitive engagement, which is particularly 
relevant in the context of substance use interventions [49].

Moreover, presence has been linked to greater acceptability 
and usability of VR interventions, as users who feel more 

immersed tend to report higher satisfaction and willingness 
to engage in repeated sessions [46,50]. This is critical for 
SUD treatment, where long-term adherence to multi-session 
interventions is frequently a challenge.

Immersion, as a technological enabler of presence, plays 
a key role in modulating treatment outcomes. Studies 
have found that greater sensory and interactive realism 
(e.g., high-quality visual and auditory stimuli, responsive 
environments) contribute to deeper emotional involvement 
within the virtual space [51,52]. In the context of VR-based 
SUD interventions, high levels of immersion can enhance 
the ecological validity of exposure therapy, making virtual 
scenarios more comparable to real-world substance-related 
cues and stressors [53]. This heightened realism not only 
facilitates better transfer of learning but also enables more 
personalized and engaging therapeutic experiences. Prior 
VR-based craving research consistently demonstrates that 
presence and immersion amplify cue reactivity, supporting 
VR as a valid method for both assessment and treatment 
[27,38,44,46,54].

Despite the benefits, the relationship between presence, 
immersion, and treatment efficacy is often complex. Over-
immersion may lead to negative side effects, such as 
cybersickness or emotional overstimulation, which can 
reduce user engagement and limit intervention effectiveness 
[50]. Similarly, a recent review by Weech et al., [82] found an 
inverse relationship has also been found between one’s levels 
of presence within the virtual environment and experiences of 
cybersickness, making adequate levels of presence essential 
to a positive overall user experience. Therefore, designing VR-
based SUD interventions requires a balanced approach that 
optimizes presence and immersion without overwhelming 
the user. Thus, it is also important to explore how individual 
differences (e.g., sociodemographic characteristics of the 
user, prior VR use, and overall acceptance of technology) 
may influence presence and immersion within the virtual 
space. By understanding and leveraging the mechanisms 
of presence and immersion, VR-based interventions can be 
better tailored to enhance engagement, reduce substance 
cravings, and potentially improve treatment effectiveness 
for individuals with substance use disorders [46].

Prior VR use and overall technology acceptance are thought 
to impact perceptions of VR and other technology enhanced 
behavioral health intervention approaches. The Technology 
Acceptance Model (TAM) [56,57] posits that users’ level 
of technology acceptance may influence their intention to 
use technology as a part of their jobs. Hu and colleagues 
[77] first applied this model to physicians’ acceptance of 
telemedicine technology in Hong Kong and found that the 
TAM model was able to “provide a reasonable depiction of 
physician’s intention to use telemedicine technology” (p. 
92). They further found that while perceived usefulness of 
the technology was associated with participants’ intention to 
use it, perceived ease of use was not significantly associated 
with use intentions. Based on this model, Holden and Karsh 
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[55] later reviewed 20 published quantitative studies and 
16 data sets from where clinicians including physicians, 
nurses, occupational therapists, pharmacists and medical 
technicians used health information technology (IT) as 
a part of patient care and found that, although there was 
substantial variability among studies, overall the TAM 
partially predicted participants use and/or acceptance of IT 
as a part of patient care.

More recent studies have focused on technology acceptance 
in relation to substance use treatment, rather than general 
medical care. For example, Skeva and colleagues [25] 
investigated the views of practitioners and researchers on 
the uses of virtual reality in substance use treatment. They 
found that overall participants had a positive view on the 
integration of VR as an adjunctive treatment for SUDs and 
that they felt it was appropriate for use with adults with 
SUDs, along with those who have experienced trauma or 
mental health concerns as long as potential risks associated 
with VR use were appropriately controlled. Moreover, due to 
the COVID-19 pandemic, researchers have called for greater 
integration of telehealth-based interventions into traditional 
outpatient substance use treatment [58] to improve access 
to care and decrease potential for return to use.

When taken together, these studies suggest that VR 
technology can be a valuable tool in supporting individuals 
with substance use disorders in managing cravings 
and reducing the risk of relapse [8,28]. The current 
literature supports the potential effectiveness of VR-based 
interventions as an adjunct to traditional methods of 
substance use treatment, and further research in this area 
has the potential to improve the overall quality of care for 
individuals living with substance use disorders [37].

A novel-VR based digital therapeutic, HelixVR, was developed 
by InnateVR LLC in 2020 to be used as an adjunctive 
treatment for those with opioid use disorder who are also 
using other addictive substances. This digital therapeutic is 
unique in that it does not focus exclusively on one substance 
and can be used in conjunction with any other therapeutic 
modality including cognitive-behavioral therapy (CBT) 
and medications for opioid use disorders (MOUDs). This 
tool offers a new form of treatment for those experiencing 
problems with stimulant abuse, such as issues with cocaine 
or methamphetamine, conditions for which there are 
currently no FDA approved medications [59]. Data on those 
misusing addictive substances indicates that polysubstance 
misuse is widespread and is often associated with premature 
treatment termination and increased mortality [60,61], 
indicating an ongoing need for intervention approaches that 
are not substance specific. Thus, our research team set out to 
answer the following research questions:

1. What levels of presence and immersion were reported by 
users of the digital therapeutic HelixVR?
2. Was there a relationship between users’ levels of 
technology acceptance and their experiences of presence 

and immersion while using HelixVR?
3. Are levels of presence and immersion reported for HelixVR 
consistent across all product testing groups based on the 
sociodemographic characteristics of product testers?

Description of the Digital Therapeutic
HelixVR is a novel digital therapeutic for adjunctive use for 
those in treatment for a variety of substance use disorders. 
The HelixVR software is designed for use with any VR enabled 
computer and is compatible with a variety of head mounted 
displays including the HTC Pro series and the Pico 3. Although 
an active internet connection was required to run the VR 
software at the time of product testing, the developers have 
made improvements based on feedback from this product 
testing to allow HelixVR to have full functionality without a 
high-speed internet connection.

The version of HelixVR employed for preliminary user testing 
featured 8 different virtual environments that are designed 
to simulate typical substance use environments such as a 
car, a basement of a house, a bedroom in an apartment, male 
and female public restrooms, an abandoned alleyway, an 
abandoned building, and under a bridge. Users choose from a 
variety of substance use cues (such as a syringe, pipe, baggie, 
lighter etc.) to be placed in the chosen virtual substance use 
environment, allowing for safe and ethical repeated exposure 
to their most salient substance use cues. Repeated exposure 
to substance cues in the absence of substance use is believed 
to be associated with decreases in substance craving 
through the process of habituation, thus weakening the 
paired association between presentation of substance use 
cues and substance use [28,62]. Photos of some of the virtual 
environments are included as supplemental materials.

Methods
Recruitment
Twenty-three adult participants (12 peer support providers 
and 11 master’s level substance use treatment providers) 
were recruited for this study. The first author leveraged her 
existing relationships with four (state masked for review) 
substance use treatment agencies (2 public, 2 private) to 
engage in product testing and an evaluation of the digital 
therapeutic. One private agency provided peer support 
services and supportive housing, the other provided 
residential treatment including Medications for Opioid Use 
Disorder (MOUDs), intensive outpatient treatment (IOP) and 
outpatient treatment. One public treatment agency provided 
peer support services, outpatient treatment and referral to 
MOUDs and/or residential care, while the other provided 
residential treatment, peer support services and outpatient 
follow up care.

The first author contacted the clinical leads at the various 
organizations by email to notify them of an opportunity 
to use a new VR based digital therapeutic which could 
be used as adjunctive treatment to usual care. As a part 
of this opportunity, participants would engage in on site 
“product testing” of the tool and offer feedback on the 
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feasibility, acceptability and usability of this tool along with 
experiences of cybersickness by completing standardized 
measures. Participants who completed the product testing 
could also opt to participate in follow-up focus groups that 
would gather more in-depth qualitative information about 
their product testing experience. Results of the usability and 
cybersickness assessment are presented in a separate article 
[39]. The clinical leads then recruited colleagues to engage 
in the product testing. The product testing session and 
completion of standardized measures took approximately 
90 minutes and participants were given a $25 Amazon e-gift 
card for their assistance.

Procedures
Human subjects’ approval for this project was received from 
the institutional review board (IRB) of (university name 
and protocol number masked for review). The first author 
or one of her research associates (RAs) conducted the 
product testing in Spring and Summer 2023 at each of the 
participating substance use treatment agencies. The member 
of the research team brought a HTC Vive Pro head mounted 
display and the VR compatible laptop with the HelixVR 
software loaded on to it to the provider agency so that the 
product testing could be conducted on site. Each user tested 
the software on their own and provided individual feedback 
via a survey which included demographic questions and 
standardized measures of technology acceptance, presence 
and immersion hosted on the secured Qualtrics data 
collection site. Participants could “opt out” of answering any 
of the questions included in the survey per IRB requirements.

Measures
Sociodemographic Characteristics of Participants
Participant sociodemographic characteristics that were 
collected for this study included gender, race/ethnicity, 
age, if they were a Masters level treatment provider or peer 
support specialist, how long they had been working as a 
treatment provider or peer support specialist, if they were 
in recovery and what (if any) technology based tools they 
used in their work with clients with substance use disorders.

Presence Questionnaire 3.0 (PQ3)
The Revised Presence Questionnaire [63] was used to 
assess participants’ subjective experience of being in the 
simulated substance use environments. 29 items assessing 
four domains of presence (involvement, sensory fidelity, 
adaptation/immersion and interface quality) are evaluated 
on a 7-point Likert-type scale ranging from 1 = Low to 7 = 
High. Items are summed to get a total score, with higher 
scores indicating higher levels of presence within the virtual 
environment. Cronbach’s alpha for the PQ 3.0 in this sample 
was .80 indicating adequate reliability.

The Measurement, Effects and Conditions Spatial Presence 
Questionnaire (MEC-SPQ - Short Version)
The thirty-two-question version was used for this study 
due to the length and participant burden associated with 
the sixty four item version of this measure. The measure 
captures eight domains of immersion and presence within 

the virtual space including attention allocation, spatial 
situation model, spatial presence: self-location, spatial 
presence: possible actions, higher cognitive involvement, 
suspension of disbelief, domain specific interest, and visual 
spatial imagery [64]. Responses on each item range from 
1 = I do not agree at all to 5 = I totally agree. Items were 
reverse scored on the suspension of disbelief subscale as 
recommended by the authors. The mean scores of each 
question on each subscale are summed and divided by four 
to determine the subscale score. Higher scores are indicative 
of higher levels of immersion and presence. This version of 
this scale evidenced strong to adequate reliability for each 
of the subscales in this sample (ranging from alpha = .92 
to alpha = .77) other than the higher cognitive involvement 
subscale (alpha = . 66) which demonstrated less than 
adequate performance.

The Technology Acceptance Measure for Preservice 
Teachers (TAMPST)
The modified Technology Acceptance Measure for Preservice 
Teachers (TAMPST) measures participants perceived levels 
of acceptance of technology. The measure was originally 
used to measure teacher’s levels of acceptance of technology 
in general. The measure was adapted for this pilot study to 
focus on the experiences of using virtual reality as a part 
of routine care, in this case, substance use treatment. The 
adapted sixteen item measure (see Appendix) maps on 
five domains of acceptance including perceived usefulness, 
perceived ease of use, subjective norm, facilitating conditions 
and attitudes toward the use of virtual reality.

Participants are asked their levels of agreement with 
statements focusing on various aspects of using VR, ranging 
from 1 = Strongly Disagree and 5 = Strongly Agree. Item scores 
are summed to calculate the subscale scores with higher 
scores indicative of higher levels of technology acceptance. 
A cut score of 48 is recommended by the authors to indicate 
high levels of technology acceptance. The coefficient alpha 
for the adapted measure used in this study was .92 indicating 
high levels of reliability. 

Data Analysis
All analysis was conducted in IBM SPSS version 29. Counts 
and percentages were calculated for all categorical variables. 
The mean and standard deviation were calculated for all 
continuous variables. Pearson correlations were conducted 
to determine if there was any association between users’ 
levels of technological acceptance and their experiences 
of presence and immersion. Some demographic data was 
missing, as participants could opt out of answering any 
survey items, and for those analyses, listwise deletion was 
used. Missingness on continuous variables were addressed 
using mean imputation, however missing data was less than 
3% for any non-demographic variable. Several independent 
sample t-tests were then conducted to determine if there 
were significant differences on the outcome measures based 
on dichotomized participants demographic variables such as 
gender, race/ethnicity and professional role.
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Results
Sociodemographic characteristics of participants and their 

mean scores on the technology acceptance, presence and 
immersion measures are summarized in Table 1.
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Table 1 

Sociodemographic Characteristics of Participants (N = 23) 

______________________________________________________________________________ 

Categorical Variables         n   %  
______________________________________________________________________________ 
    
Gender 
 Male         15 65.2      
 Female         8 34.8 
Race/Ethnicity 
 Black/African American      1 05.2   
 White/Caucasian non-Hispanic     14 73.6     
 Hispanic/Latine       2 10.5  

Asian/Pacific Islander       2 10.5   
Missing        4 _- 

Type of Service Provider 
 Professional         12    52.2     
 Peer                   11  47.8    
Used Any Technology Working with Patients 
 No         15 65.2 
 Yes         2 8.7 
 Missing        6 26.1 
Currently Provides Services Via Telehealth  
 No         12 70.5 
 Yes          5 29.5 
 Missing        6  -  
Has Use Phone Apps in Clinical Practice 
 No         9 52.9 
 Yes         8 47.1 
 Missing        6 
Has Used VR in Clinical Practice 
 No         15 88.2 
 Yes         2 11.8 
 Missing        6  -  
_____________________________________________________________________________ 
 
Continuous Variables      n  M     SD Range 
______________________________________________________________________________ 

Age (years)       19 44.21  11.62  23 - 68  
______________________________________________________________________________ 

Note: * = responses were not mutually exclusive, participants could endorse multiple substances 
of addiction.  

The average age of participants was 44.21 years of age (SD = 
11.62), ranging from 23-68 years of age. The majority of par-
ticipants were male (65.2%, n = 15) , and 73.6 % ( n = 14), 
identified as non-Hispanic White. Eleven (47.8%) of partic-

ipants were peer support specialists, while twelve (52.2 %) 
of participants were Masters level substance use treatment 
providers. The majority of the sample ( n = 10, 66.7%) were 
ages 40 and older. A large number of participants (n = 15, 
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65.2%) reported that they had not used technology at all as 
part of their work with clients experiencing substance use 
disorders, with 29.5% (n = 5) of participants reported us-
ing telehealth to provide behavioral health services, while 
47.1% (n = 8) reported using cell phone apps and 11.7% 
(n = 2) reported using VR for behavioral health treatment 

at some point in their careers. Use of technology categories 
were not mutually exclusive.

Scores on Standard Measures
Table 2 shows the full scale and subscale scores on the stan-
dardized measures.
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Table 2 

Scale and Subscale Scores for Measures of Technology Acceptance, Presence and Immersion 

______________________________________________________________________________ 

Variable      n  M     SD      Range Max 
______________________________________________________________________________ 
Technology Acceptance Total   23       68.74 7.95    56-78  80 

 Perceived usefulness     18.00 2.20    13-20 20 

 Perceived ease of use     12.47 2.21     8-15  20 

 Subjective norms     8.61 1.47     6-10  10  

 Facilitating conditions    11.96 1.69     9-15  15 

 Attitudes toward computer use   17.70 2.69   13-20  25 

  

Spatial Presence and Immersion Total  23 124.87 10.60    102-146 160  

 Attention allocation     19.30 1.60    16-20 20 

 Spatial situation model    18.17 1.83    15-20 20 

 Spatial presence self location    16.36 3.04    8-20  20 

 Spatial presence possible actions   15.04 3.41    8-20  20 

 Higher cognitive involvement    17.39 2.35   12-20  20 

 Suspension of disbelief    7.39 2.87    4-12  20 

 Domain specific interest    16.08 2.83    8-20  20 

 Visual spatial imagery     15.09 2.70    9-20  20 

 

Presence Total      23 115.57 20.80     78-146 203 

 Involvement      46.47 10.80     30-64 84 

 Sensory fidelity     22.15 4.34     15-33 41 

 Immersion/adaptation     29.95 5.78     18-39 56 

 Interface quality     12.99 12.99     5-19  21 

  

 
Note: Max= maximum possible score on measure or subscale. 
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Overall, participants reported high levels of technology 
acceptance, as participants’ mean scale scores (ranging from 
56-79) exceeded the cut score of 48. As shown in Table 2, 
Participants scored highest (as a percentage of possible total 
scores) on the perceived usefulness scale and lowest on the 
perceived ease of use scale.

Participants also indicated high levels of presence (as 
measured by the presence scale) and immersion ( as 
measured by the MEC-SPQ) within the virtual environments. 
Overall immersion scores were high (all above 75% of the 
total possible score for all subscales, except the suspension 
of disbelief subscale), with scores being reported on all of 
the other subscales ranging from 15.04 to 19.30 (SD ranging 
from 1.60 to 3.41). The suspension of disbelief subscale was 
notably lower than all of the other subscale scores (M = 7.39, 
SD = 2.87) indicating the VR tool performed the least well 
on this subscale with high levels of variability within the 

response set.

There was decidedly more variability in participants’ 
experiences of presence while in the virtual environment 
with mean total scale scores ranging between 78 and 146. 
Subscale scores were all slightly above the midpoint score 
for each scale, with scores on the interface quality subscale 
being reported as highest and those on the sensory fidelity 
subscale being reported as lowest.

Association Between Technology Acceptance, Presence 
and Immersion
Pearson correlations were used to determine if there was 
any significant relationship among technology acceptance, 
presence and immersion scores. Results indicate that 
although there were very small correlations among study 
measures, none of these correlations were statistically 
significant.
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Table 3 

Correlation Among Study Measures 

Variable  1  2  3  M  SD   

TAMPST  -      68.74  7.97 

PQ3   .13  -    115.57  20.80 

MEC-SPQ           -.07  .21  -  124.87  10.60 

______________________________________________________________________________
_______________ 

Note. N = 23. Correlations are Pearson’s r. No comparisons were significant at p < .05. Means 
and standard deviations were calculated for full scale scores.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Between Group Comparisons
Independent t-tests were used to assess if there were any 
differences in users’ presence or immersion scores based 
on their sociodemographic characteristics or based on if 
they had used technology and specifically virtual reality as a 
part of patient care. Table 4 shows the significant results of 

independent t-tests of dichotomized variables to determine 
if scores on each of these measures was consistent 
across product testers based on their sociodemographic 
characteristics. Effect sizes (strength of this association) 
for these differences as measured by Hedge’s g were large 
ranging from .74 to 1.76.
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Table 4 

Significant Between Group Comparisons on Standardized Measures 

______________________________________________________________________________ 

Scale/subscale    n M SD t df p g   
______________________________________________________________________________ 
TAMPST 

Technology Acceptance Total  

 Hispanic/Latino  2 72.50 2.12 -2.49 18 .024 .75  

 Not Hispanic/Latino  17 66.47 7.86 

    

Perceived ease of use 

BIPOC   5 13.60 1.14 -2.13 18 .025 .77 

 NH-White   14 11.86 2.38  

 

Attitudes toward technology use 

Hispanic/Latino  2 19.00 0.00 -3.12 18 .003 .74 

 Not Hispanic/Latino  17 17.00 2.65 

     

MEC-SPQ (32 item) 

Spatial situation model 

Hispanic/Latino  2 20.00 0.00 -1.60 17 <.001 1.19 

 Not Hispanic/Latino  17 17.77 1.92 

 

Spatial presence self location  

Hispanic/Latino  2 20.00 0.00 -2.36 17 0.015 1.76 

 Not Hispanic/Latino  17 16.06 2.30 

    

Higher cognitive involvement  

 Ages 40 or older  13 16.31 2.32 2.02 17 .021 1.04 

 Under age 40   6 18.67 1.75 
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Peer support   11 16.00 2.24 -3.26 21 .002 1.31  

 Professional    12 18.67 1.67 

PQ3      

Involvement 

 Under age 40   6 37.74 6.10 -2.31 17 .017 1.09 

 40 and older   13 49.24 11.32  

Sensory fidelity 

 Male    8 25.53 4.13 -3.39 21 .001 1.43 

 Female    15 20.35 3.11 

Immersion/adaptation      

BIPOC   5 35.21 2.86 -2.83 17 .006 1.41 

 NH-White   14 28.13 5.25 

Note: Only significant results were reported.  
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Findings indicate that for the TAMPST, higher levels of 
overall technology acceptance and positive attitudes 
towards technology use were reported by Hispanic/Latino 
participants, while BIPOC participants reported significantly 
higher levels of perceived ease of use that their White non-
Hispanic peers. Significant differences based on respondent 
demographics were also found on subscales of the PQ3. 
Participants over the age of 40 reported higher levels of 
involvement, while male participants reported higher 
levels of sensory fidelity relative to female participants. 
BIPOC participants reported higher levels of immersion/
adaptation relative to White non-Hispanic participants. 
Finally, for the MEC-SPQ, Hispanic/Latino participants 
reported significantly higher levels of spatial situation and 
self-location within the virtual space, while those over the 
age of 40 and professional treatment providers reported 
lower levels of cognitive involvement relative to younger 
participants and those who were peer support professionals.

Discussion
In regard to the first research question, results of this pilot 
user testing lend preliminary support for HelixVR users 
evidencing overall high levels of presence and immersion 
while within the virtual environments. However, users’ 
overall scores on the PQ3 tended to be lower than those 
for the MEC-SPQ (based on percentage of maximum total 
score) indicating that there are still some opportunities to 
further improve user’s general sense of presence while using 
HelixVR. Similarly, based on low scores on the suspension of 
disbelief subscale of the MEC-SPQ, there also appears to be 
opportunities for improvement in terms of the tool being able 
to engage users to the point that they feel that the simulated 
environments are real, creating a more engaging and 
compelling experience within the virtual space. Additional 
product development focused on improving this aspect of 
the user experience is currently underway.

Individuals in this sample scored high on their overall levels 
of technology acceptance, all scoring higher than the cut 
score of 48 out of a possible 80. This was not surprising 
given that participants could self-select to participate in user 
testing, and it is reasonable to think that individuals who 
would indicate an interest in participating in these activities 
may already be “bought in” to using technology as a part of 

their work with clients with substance use disorders.
In regard to the second research questions, no relationship was 
found between participants levels of technology acceptance, 
presence and immersion, indicating that levels of technology 
acceptance was not predictive of scores on presence and 
immersion measures. This finding was unexpected as it 
is inconsistent with results found by Holkden and Karsch 
[55] by who found that individuals who were more positive 
towards the use of technology in practice tended to report 
higher levels perceived ease of use, perceived usefulness 
and perceived behavioral control. Although this finding 
potentially may have been impacted by small sample size, it is 
encouraging, given that the larger population of community-
based treatment providers may express more variability in 
terms of technology acceptance [25] than the respondents in 
this sample. This lends support to the potential use of VR in 
substance use treatment regardless of individual provider’s 
baseline levels of technology acceptance.

Finally, regarding the final research question, results 
revealed some key differences on PQ3 and the MEC-SPQ 
scores based on participant demographics. Effect sizes 
associated with these differences were large. The greatest 
number of differences were found between Hispanic/Latino 
participants and those not identifying as Hispanic/Latino. 
Hispanic/Latino participants reported higher levels of 
overall technology acceptance and more positive attitudes 
towards technology acceptance relative to their non-Hispanic 
colleagues. These participants also reported higher levels of 
spatial presence in terms of self-location, or one’s perception 
of their body position within the virtual environment relative 
to the objects within the environment. Since the vast majority 
of currently published VR studies include small numbers of 
Hispanic/Latino/e participants [65] additional research 
including larger number of participants from this ethnic/
cultural background are warranted to determine if these 
trends are consistent across various VR based applications.

In terms of gender, the only significant differences that 
were found in regard to full scale scores or subscale scores 
on key outcome measures were for the sensory fidelity 
dimension of the PQ3. Male users perceived greater levels 
of realistic sensory experiences (sights, sounds, etc.) relative 
to female users. This finding is consistent with prior work 
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of Felnhofer and colleagues [76] and Melo and colleagues 
[78] indicating that men tend to experience a greater degree 
of presence within the virtual space and higher degrees 
of presence related realism relative to women within the 
virtual environments. Although the number of women who 
report engine in online gaming or using game consoles such 
as Microsoft’s X Box and Sony PlayStation continues to rise 
[66], men are still engaging in these online platforms at 
higher rates than women [67,68] and may focus on different 
aspects of the virtual experience, which may in part explain 
these results due to higher levels of exposure to virtual 
spaces as a part of game play.

Small differences on presence and immersion measures 
were reported between peer support specialists and 
masters level substance use treatment professionals, with 
peer support specialists reporting lower levels of cognitive 
involvement on the MEC-SPQ indicating that they may have 
experienced lower levels of attention, focus and overall 
cognitive functioning within the virtual space. This may be 
related to differences in prior VR use, as only master’s level 
substance use treatment professionals (rather than peer 
support specialists) reported prior VR use with clients, 
potentially orienting them to what to normally expect in 
terms of navigating the multiple aspects of the virtual space.
When comparing non-Hispanic White and BIPOC 
participants, two significant differences were found, with 
BIPOC participants reporting higher levels of presence 
in regard to immersion/adaptation within the virtual 
environments and also reporting higher levels of ease of 
use. These two findings may be connected as high levels of 
perceived usability are thought to positively impact one’s 
sense of presence and immersion within the virtual space 
[46,50]. This finding was consistent with those of a recent 
meta-analysis indicating that Black/African American 
participants tended to report higher levels of presence while 
using VR relative to their White non-Hispanic peers [69].

Finally, users over the age of 40 reported lower levels of 
cognitive involvement (attention, focus and overall cognitive 
functioning) within the virtual space relative to users under 
the age of 40. Conversely, older users also reported higher 
levels of overall involvement within the virtual environments, 
meaning that they reported feeling more engaged with and 
connected to the virtual world. These contrasting findings 
are interesting, as they indicate that overall, older users felt 
more engaged with the virtual environments, yet they still 
reported lower levels of attention and focus while in the 
virtual environments. This may be due, in part, to the normal 
cognitive decline associated with the aging process [70] or 
potentially due to greater levels of overall fatigue while in 
the immersive virtual space [71].

Limitations
The majority of the users were male and identified as non-
Hispanic White, limiting the potential generalizability of 
these findings. However, it was encouraging that there were 
minimal differences on key outcome measures in regard to 

gender or provider type, indicating similar performance of 
the tools across various subsamples of participants. Small 
sample size did not support the use of multivariate data 
analysis techniques. Additionally, some participants did not 
report some demographic data, necessitating that between 
group comparisons could only be performed for participants 
who reported data for each planned comparison. It is possible 
that those who opted to not report some demographic data 
(age, ethnicity) may have evaluated their experiences with 
this tool differently than those who reported these data. 
Subsequent studies with larger samples including equally 
diverse participants pool are warranted to further determine 
if these results may extend to the overall population of 
potential end users. Finally, this study tested the tool with 
only with providers and individuals in sustained recovery. 
If feasible, it is recommended that future evaluation studies 
should also include participants who are currently active in 
their addiction.

Conclusion
Digital health tools are increasingly being explored to 
support the treatment of substance use disorders, yet many 
emerging technologies are developed without sufficient 
input from people with lived or professional experience in 
recovery-oriented care. This study examined the usability 
and perceived relevance of a virtual reality–based digital 
therapeutic designed to support individuals with opioid use 
disorder and other substance use concerns. The research 
team solicited feedback from both licensed professionals and 
peer support specialists, a workforce uniquely positioned at 
the intersection of lived experience and service delivery.

Using structured usability testing and qualitative feedback, 
the research team assessed how easily the system could be 
used, how realistic and meaningful the virtual environments 
felt, and whether the intervention aligned with recovery-
oriented values. Overall, participants reported that the 
technology was easy to navigate and that the virtual scenarios 
reflected real-world substance-related cues in a way that 
felt both engaging and clinically relevant. Importantly, 
peer specialists emphasized the potential for this type of 
tool to complement—not replace—human support within 
treatment and recovery settings.

Our findings suggest that virtual reality–based interventions 
may offer a promising, scalable addition to existing substance 
use treatment approaches when they are designed with 
end users in mind. These results lend support for the 
HelixVR tool demonstrating adequate levels of presence 
and immersion within the virtual space, and minimal 
differences were found regarding the use of this tool based 
on participant demographics. This work highlights the 
importance of incorporating not only professional but 
also peer perspectives early in digital health innovation to 
enhance acceptability, ethical use, and real-world impact.

These findings have important implications for clinical 
practice in the field of substance use treatment. There 
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are many clinical scenarios in which the use of in-vivo or 
imaginal exposure may been used to expose those using 
addictive substances to their most salient substance use cues 
and build relapse prevention skills. However, the research 
regarding the use of imaginal exposure versus VR exposure 
for other common conditions such as depression or PTSD 
indicates that imaginal exposures have limitations in regard 
to realism and intensity [84-86] which may also apply to the 
use of VR for the treatment of substance use disorders.

Moreover, VR serves to fill a “gap” in treatment where 
in vivo exposures may be theoretically helpful, but are 
neither feasible nor safe. Thus, integration of virtual reality 
based interventions in into both residential and structured 
outpatient substance use treatment could serve to move the 
field forward by providing a vehicle through which clients 
can build substance refusal and relapse prevention skills 
while truly feeling like they are in “real world” situations that 
trigger substance craving [72]. As many clients return to use 
following within the first 90 days of residential treatment 
[73-75], this tool may serve to better support their transition 
back into the community, and support them through the 
integration of tailored, client specific approaches to care.

Although preliminary, these findings are important because 
they suggest that the HelixVR tool performs similarly across 
various groups of potential end users, indicating this tool 
that may be acceptable for use with multiple provider 
populations comprised of diverse individuals. Moreover, the 
authors found acceptable levels of usability and low levels of 
cybersickness to be associated with this tool [39], indicating 
its potential for integration into routine substance use care. 
As the cost of VR technology continues to decrease, and 
more and more individuals are becoming comfortable using 
technology-based tools in the workplace, such as cell phone 
apps and artificial intelligence (AI), there appears to be great 
potential for the use of VR as a part of usual care to support 
ongoing substance use recovery.

References
1.	 Dellazizzo L, Potvin S, Luigi M, Dumais A. Evidence on 

virtual reality-based therapies for psychiatric disorders: 
meta-review of meta-analyses. J Med Intern Res. 2020; 
22: :20889.

2.	 Ma T, Sharifi H, Chattopadhyay DV. Virtual humans 
in health-related interventions: A metaanalysis. In 
Extended Abstracts of the 2019 CHI Conference on 
Human Factors in Computing Systems. 1-6.

3.	 Smith V, Warty RR, Sursas JA, Payne O, Nair A, et al. The 
effectiveness of virtual reality in managing acute pain 
and anxiety for medical inpatients: systematic review. J 
Med Intern Res. 2020; 22: 17980.

4.	 Zeka F, Clemmensen L, Valmaggia L, Veling W, Hjorthoj 
C, et al. The Effectiveness of immersive virtual reality‐
based treatment for mental disorders: A systematic 
review with meta‐analysis. Acta Psychiatr Scand. 2025; 
151: 210-230.

5.	 Micki Washburn, Danielle E Parrish, Patrick S Bordnick. 

Virtual patient simulations for brief assessment of 
mental health disorders in integrated care settings. Soc 
Work Men Health. 2020; 18: 121-148.

6.	 Kyaw BM, Saxena N, Posadzki P, Vseteckova J, Nikolaou 
CK, et al. Virtual reality for health professions education: 
systematic review and meta-analysis by the digital 
health education collaboration. J Med Intern Res. 2019; 
21: 12959.

7.	 Sung H, Kim M, Park J, Shin N, Han Y. Effectiveness of 
virtual reality in healthcare education: Systematic review 
and meta-analysis. Sustainability. 2024; 16: 8520.

8.	 Tsamitros N, Sebold M, Gutwinski S, Beck A. Virtual 
reality-based treatment approaches in the field of 
Substance Use Disorders. Current Addiction Reports. 
2021; 8: 399-407.

9.	 Cieslik B, Mazurek J, Rutkowski S, Kiper P, Turolla A, et 
al. Virtual reality in psychiatric disorders: A systematic 
review of reviews. Complement Ther Med. 2020; 52: 
102480.

10.	 Schroder D, Wrona KJ, Muller F, Heinemann S, Fischer 
F, et al. Impact of virtual reality applications in the 
treatment of anxiety disorders: A systematic review and 
meta-analysis of randomized-controlled trials. J Behav 
Ther Exp Psychiatry. 2023; 81: 101893.

11.	 Zeng W, Xu J, Yu J, Chu X. Effectiveness of virtual 
reality therapy in the treatment of anxiety disorders 
in adolescents and adults: a systematic review and 
meta-analysis of randomized controlled trials. Front 
Psychiatry. 2025; 16: 1553290.

12.	 Deng W, Hu D, Xu S, Liu X, Zhao J, et al. The efficacy of 
virtual reality exposure therapy for PTSD symptoms: 
A systematic review and meta-analysis. J Affect Disord. 
2019; 257: 698-709.

13.	 Kothgassner OD, Goreis A, Kafka JX, Van Eickels RL, 
Plener PL, et al. Virtual reality exposure therapy for 
posttraumatic stress disorder (PTSD): a meta-analysis. 
Eur J Psychotraumatol. 2019; 10: 1654782.

14.	 Chan E, Foster S, Sambell R, Leong P. Clinical efficacy of 
virtual reality for acute procedural pain management: a 
systematic review and meta-analysis. PloS one. 2018;13: 
0200987.

15.	 Concalves. 2012. Reference details not provided in the 
manuscript file.

16.	 Mallari B, Spaeth EK, Goh H, Boyd BS. Virtual reality 
as an analgesic for acute and chronic pain in adults: a 
systematic review and meta-analysis. J Pain Res. 2019; 
12: 2053-2085.

17.	 Gega L. The virtues of virtual reality in exposure therapy. 
Br J Psychiatry. 2017; 210: 245-246.

18.	 Authors 2020b. Reference details not provided in the 
manuscript file.

19.	 Mazza M, Kammler-Sucker K, Lemenager T, Kiefer F, 
Lenz B. Virtual reality: A powerful technology to provide 
novel insight into treatment mechanisms of addiction. 
Transl Psychiatry. 2021; 11.

20.	 Segawa T, Baudry T, Bourla A, Jean-Victor Blanc, Charles-
Siegfried Peretti, et al. Virtual reality (VR) in assessment 
and treatment of addictive disorders: A systematic 



Int J Psy Res & Rev, 2026 Volume 1 | Issue 2| 12

review. Front Neurosci. 2020; 13: 1409.
21.	 Taubin D, Berger A, Greenwald D, Greenwald H, Burke C, 

et al. A systematic review of virtual reality therapies for 
substance use disorders: Impact on secondary treatment 
outcomes.  Am J Addict. 2023; 32: 13-23.

22.	 Lebiecka Z, Skoneczny T, Tyburski E, Samochowiec J, 
Kucharska-Mazur J. Is virtual reality cue exposure a 
promising adjunctive treatment for alcohol use disorder? 
J Clin Med. 2021; 10: 2972.

23.	 Bordnick PS, Traylor AC, Carter BL, Graap KM. A 
feasibility study of virtual reality-based coping skills 
training for nicotine dependence. Res Soc Work Pract. 
2012; 22: 293-300.

24.	 Yu-Bin Shin, Jae-Jin Kim, Min-Kyeong Kim, Sunghyon 
Kyeong, Young Hoon Jung, et al. Development of an 
effective virtual environment in eliciting craving in 
adolescents and young adults with internet gaming 
disorder. PLOS ONE. 2018; 13.

25.	 Skeva R, Gregg L, Jay C, Pettifer S. Views of practitioners 
and researchers on the use of virtual reality in treatments 
for substance use disorders. Front Psychol. 2021; 12.

26.	 Bordnick. 2014. Reference details not provided in the 
manuscript file.

27.	 Bordnick PS, Traylor A, Copp HL, Graap KM, Carter B, et 
al. Assessing reactivity to virtual reality alcohol based 
cues. Addict Behav. 2008; 33: 743-756.

28.	 Zhang J, Chen M, Yan J, Wang C, Deng H, et al. Effects of 
virtual reality-based cue exposure therapy on craving 
and physiological responses in alcohol-dependent 
patients-a randomised controlled trial. BMC Psychiatry. 
2023; 23.

29.	 Mellentin AI, Nielsen AS, Ascone L, Wirtz J, Samochowiec 
J, et al. A randomized controlled trial of a virtual reality 
based, approach-avoidance training program for Alcohol 
Use Disorder: A Study Protocol. BMC Psychiatry. 2020; 
20.

30.	 Ghita A, Gutierrez-Maldonado J. Applications of virtual 
reality in individuals with alcohol misuse: A systematic 
review. Addict Behav. 2018; 81:1-11.

31.	 Negre F, Lemercier-Dugarin M, Kahn-Lewin C, Gomet R, 
Zerdazi EHM, et al. Virtual reality efficiency as exposure 
therapy for alcohol use: A systematic literature review. 
Drug Alcohol Depend. 2023; 253: 111027.

32.	 Durl J, Dietrich T, Pang B, Potter LE, Carter L. Utilizing 
virtual reality in alcohol studies: A systematic review. 
Health Education Journal. 2018; 77; 212-225.

33.	 Carter BL, Bordnick P, Traylor AC, Day SX, Paris M. 
Location and longing: the nicotine craving experience 
in virtual reality. Drug Alcohol Depend. 2008; 95: 73-80.

34.	 Culbertson CS, Shulenberger S, De La Garza R, Newton 
TF, Brody AL. Virtual reality cue exposure therapy for the 
treatment of tobacco dependence. J Cyber Ther Rehabil. 
2012; 5; 57-64.

35.	 Malbos E, Borwell B, Einig-Iscain M, Korchia T, Cantalupi 
R, et al. Virtual reality cue exposure therapy for tobacco 
relapse prevention: a comparative study with standard 
intervention. Psychol Med. 2023; 53: 5070-5080.

36.	 Trahan MH, Maynard BR, Smith KS, Farina ASJ, Khoo YM. 

Virtual reality exposure therapy on alcohol and nicotine: 
A systematic review. Res Soc Work Pract. 2019; 29: 876- 
891.

37.	 Holley R, Moldow E, Chaudhary S, Gaumond G, Hacker 
RL, et al. A qualitative study of virtual reality and 
mindfulness for substance use disorders. Journal of 
Technology in Behavioral Science. 2022; 8: 36-46.

38.	 Bordnick PS, Copp HL, Traylor A, Graap KM, Carter 
BL, et al. Reactivity to cannabis cues in virtual reality 
environments. J Psychoactive Drugs. 2009; 41; 105- 112.

39.	 Micki Washburn, Paul Ziemba, Joshua Awua, LaTisha 
Thomas, Jacob Ziemba, et al. Assessing usability and 
acceptability of a VR digital therapeutic for treatment of 
substance use disorder. Journal of Social Work Practice 
in the Addictions. 2026.

40.	 Garett R, Young SD. Potential use of virtual reality 
technologies for opioid use disorder treatment. Comput 
Telecommun Engin. 2024; 2; 2375.

41.	 Greenwald HJ, Berger A, Wilson RL, Greenwald DJ, 
Lannon E, et al. A pilot study of virtual reality for 
inpatients with opioid use disorder. Am J Addict. 2024; 
33; 423-429.

42.	 Lehoux T, Porche CN, Capobianco A, Gervilla M, Lecuyer 
F, et al. Towards virtual reality exposure therapy for 
cocaine use disorder: A feasibility study of inducing 
cocaine craving through virtual reality. Addict Behav 
Rep. 2024; 19: 100549.

43.	 Saladin ME, Brady KT, Graap K, Rothbaum BO. A 
preliminary report on the use of virtual reality 
technology to elicit craving and cue reactivity in cocaine 
dependent individuals. Addict Behav. 2006; 31; 1881-
1894.

44.	 Wang YG, Liu MH, Shen ZH. A virtual reality 
counterconditioning procedure to reduce 
methamphetamine cue-induced craving. J Psych Res. 
2019; 116: 88-94.

45.	 Pericot-Valverde I, Secades-Villa R, Gutierrez-Maldonado 
J. The use of virtual reality in the production of cue-
specific craving for cigarettes: a meta-analysis. Nicotine 
Tob Res. 2016; 18: 538-546.

46.	 Hone-Blanchet A, Wensing T, Fecteau S. The use of virtual 
reality in craving assessment and cue-exposure therapy 
in substance use disorders. Front Human Neurosci. 
2014; 8: 844- 844.

47.	 Slater M, Wilbur S. A framework for immersive virtual 
environments (FIVE). PRESENCE: Teleoperators & 
Virtual Environments. 1997; 6; 603.

48.	 Cummings JJ, Bailenson JN. How immersive is enough? A 
meta-analysis of the effect of immersive technology on 
user presence. Media Psychol. 2016; 19: 272-309.

49.	 Lombard M, Ditton TB, and Weinstein L. Measuring 
presence: the temple presence inventory, in Proceedings 
of the 12th Annual International Workshop on Presence, 
Temple University.  1-15.

50.	 De Leo G, Diggs LA, Radici E, Mastaglio TW. Measuring 
sense of presence and user characteristics to predict 
effective training in an online simulated virtual 
environment. Simul Healthc. 2014; 9; 1-6.



Int J Psy Res & Rev, 2026 Volume 1 | Issue 2| 13

51.	 Witmer BG, Singer MJ. Measuring presence in virtual 
environments: A presence questionnaire. Presence. 
1998; 7; 225-240.

52.	 Gorini A, Capideville CS, De Leo G, Mantovani F, Riva 
G. The role of immersion and narrative in mediated 
presence: The virtual hospital experience. Cyberpsychol 
Behav Soc Netw. 2011; 14: 99.

53.	 Garcia-Rodriguez O, Pericot-Valverde I, Gutierrez-
Maldonado J, Ferrer-Garcia M, SecadesVilla R. Validation 
of smoking-related virtual environments for cue 
exposure therapy. Addict Behav. 2012; 37: 703-708.

54.	 Bordnick PS, Yoon JH, Kaganoff E, Carter B. Virtual reality 
cue reactivity assessment. Res Soc Work Pract. 2013; 23; 
419-425.

55.	 Holden RJ, Karsh BT. The technology acceptance model: 
its past and its future in health care. J Biomed Inform. 
2010; 43; 159-172.

56.	 Davis FD. A technology acceptance model for empirically 
testing new end-user information systems: Theory and 
results (Doctoral dissertation, Massachusetts Institute 
of Technology).

57.	 Davis FD. Perceived usefulness, perceived ease of use, 
and user acceptance of information technology. MIS 
Quarterly. 1989; 319: 340.

58.	 Lin L, Fernandez AC, Bonar EE. Telehealth for substance-
using populations in the age of coronavirus disease 
2019: recommendations to enhance adoption. JAMA 
Psychiatry. 2020; 77; 1209-1210.

59.	 https://www.fda.gov/drugs/information-drug-class/
prescription-stimulantmedications

60.	 https://stacks.cdc.gov/view/cdc/112340
61.	 Nicanord EJ, Lee WM, Konopnicki SA, Campbell K. Trends 

in drug and polysubstancerelated deaths in the state of 
Texas: County comparisons. Cureus. 2025; 17; 79175.

62.	 Tomoyuki Segawa, Thomas Baudry, Alexis Bourla, Jean-
Victor Blanc, Charles-Siegfried Peretti, et al. Virtual 
Reality (VR) in Assessment and Treatment of Addictive 
Disorders: A Systematic Review. Front Neurosci. 2020; 
13: 1409.

63.	 Whitmer et al. 2005. Reference details not provided in 
the manuscript file.

64.	 https://www.researchgate.net/profile/FelizGouveia/
publication/318531435_MEC_spatial_presence_
questionnaire_MECSPQ_English_and_German_version_
Short_documentation_and_instructions_for_application

65.	 Marika Dy, Kristan Olazo, Courtney R Lyles, Sarah Lisker, 
Jessica Weinberg, et al. Usability and acceptability of 
virtual reality for chronic pain management among 
racially and ethnically diverse patients: mixed methods 
study. J Med Internet Res. 2023; 25: e40044.

66.	 https://www.avadirect.com/blog/the-rise-of-women-
in-pcgaming/

67.	 Lopez-Fernandez O, Williams AJ, Griffiths MD, Kuss 
DJ. Female gaming, gaming addiction, and the role of 
women within gaming culture: A narrative literature 
review. Front Psychiatry. 2019; 10: 454.

68.	 h t t p s : / / w w w . r e s e a r c h g a t e . n e t / p r o f i l e /
HannaKrasnova/publication/277597582_Gender_

Differences_in_Online_Gaming_A_Literature_Revie 
w/links/55950b5608ae5d8f392f9909/Gender-
Differences-in-Online-Gaming-A-LiteratureReview.pdf

69.	 Martingano AJ, Herer J, Kontra C. Demographic 
differences in presence across seven studies. Virtual 
Real. 2023.

70.	 Tan NC, Lim JE, Allen Jr JC, Wong WT, Quah JHM, et al. 
Agerelated performance in using a fully immersive and 
automated virtual reality system to assess cognitive 
function. Front Psychol. 2022; 13: 847590.

71.	 Plechata A, Sahula V, Fayette D, Fajnerova I. Age-related 
differences with immersive and non-immersive virtual 
reality in memory assessment. Front Psychol. 2019; 10: 
1330.

72.	 Anderson PL, Rothbaum BO, Hodges L. Virtual reality: 
Using the virtual world to improve quality of life in the 
real world. Bullet Mennin Clin. 2001; 65: 78-91.

73.	 Andersson HWW, enaas MN. Relapse after inpatient 
substance use treatment: A prospective cohort study 
among users of illicit substances. Addict Behav. 2019; 
90: 222-228.

74.	 Johannessen DAN, ordfjaern TG. Substance use disorder 
patients’ expectations on transition from treatment to 
post-discharge period. Nordic Stud Alcohol Drugs. 2020; 
37: 208- 226.

75.	 Nordfjærn T. Relapse patterns among patients with 
substance use disorders. J Substa Use. 2011; 16; 313-
329.

76.	 h t t p s : / / w w w . r e s e a r c h g a t e . n e t / p u b l i c a -
tion/233379617_Is_Virtual_Reality_made_for_Men_
only_ Exploring_Gender_Differences_in_the_Sense_of_
Presence

77.	 Hu PJ, Chau PY, Sheng ORL, Tam KY. Examining the tech-
nology acceptance model using physician acceptance of 
telemedicine technology. J Manage Infor Syst. 1999; 16: 
91-112.

78.	 Melo M, Goncalves G, Narciso D, Bessa M. Presence 
and cybersickness in immersive content: Effects of 
content type, exposure time and gender. Computers and 
Graphics. 2018; 71: 159-165.

79.	 Reger GM, Koenen-Woods P, Zetocha K, Smolenski DJ, 
Holloway KM, ET AL. Randomized controlled trial of 
prolonged exposure using imaginal exposure vs. virtual 
reality exposure in active duty soldiers with deployment-
related posttraumatic stress disorder (PTSD).J Consul 
Clin Psychol. 2016; 84: 946.

80.	 https://doi.org/10.3389/fnins.2019.01409\
81.	 Teo T. The development, validation, and analysis of 

measurement invariance of the technology acceptance 
measure for preservice teachers (TAMPST). Edu Psychol 
Measure. 2010; 70; 990-1006.

82.	 Weech S, Kenny S, Barnett-Cowan M. Presence and 
cybersickness in virtual reality are negatively related: a 
review. Front Psychol. 2019; 10: 158.

83.	 Witmer BG, Jerome CJ, Singer MJ. The factor structure 
of the presence questionnaire. Presence (Camb). 2005; 
14; 298-312.

84.	 Difede J, Rothbaum BO, Rizzo AA, Wyka K, Spielman L, et 



Int J Psy Res & Rev, 2026 Volume 1 | Issue 2| 14

Copyright:
©2026 Micki Washburn, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 
International license.

al. Enhancing exposure therapy for posttraumatic stress 
disorder (PTSD): a randomized clinical trial of virtual 
reality and imaginal exposure with a cognitive enhancer. 
Trans Psych. 2022; 12: 299.

85.	 Jarnecke AM, Allan NP, Badour CL, Flanagan JC, Killeen 
TK, et al. Substance use disorders and PTSD: Examining 
substance use, PTSD symptoms, and dropout following 
imaginal exposure. Addict behav. 2019; 90: 35-9.

86.	 Reger GM, Koenen-Woods P, Zetocha K, Smolenski DJ, 
Holloway KM, et al. Randomized controlled trial of 
prolonged exposure using imaginal exposure vs. virtual 
reality exposure in active duty soldiers with deployment-
related posttraumatic stress disorder (PTSD). J consul 
clin psychol. 2016; 84: 946.


