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Abstract
BACKGROUND 
Restrictive practices (RPs) are defined by measures linked to physical and 
chemical restraints to reduce the movement or control behaviours during any 
emergency. Seclusion is an equal part of RPs intended to isolate and reduce the 
sensory stimulation to safeguard the patient and those within the vicinity. Using 
interventions by way of virtual reality (VR) could assist with reducing the need 
for RPs as it could help reduce anxiety or agitation by way of placing users into 
realistic and immersive environments. This could also aid staff to and change 
current RPs.

AIM 
To assess the feasibility and effectiveness of using a VR platform to provide 
reduction in RP training.

https://www.f6publishing.com
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METHODS 
A randomised controlled feasibility study, accompanied by evaluations at 1 month and 6 months, was conducted 
within inpatient psychiatric wards at Southern Health National Health Service Foundation Trust, United Kingdom. 
Virti VR scenarios were used on VR headsets to provide training on reducing RPs in 3 inpatient psychiatric wards. 
Outcome measures included general self-efficacy scale, generalised anxiety disorder assessment 7 (GAD-7), 
Burnout Assessment Tool 12, the Everyday Discrimination Scale, and the Compassionate Engagement and Action 
Scale.

RESULTS 
Findings revealed statistically significant differences between the VR and treatment as usual groups, in the 
Everyday Discrimination Scale items Q8 and Q9: P = 0.023 and P = 0.040 respectively, indicating higher levels of 
perceived discrimination in the VR group. There were no significant differences between groups in terms of 
general self-efficacy, generalised anxiety disorder assessment 9, and Burnout Assessment Tool 12 scores. A 
significant difference was observed within the VR group for compassionate engagement from others (P = 0.005) 
over time. Most respondents recorded System Usability Scale scores above 70, with an average score of 71.79. There 
was a significant reduction in rates of RPs in the VR group vs treatment as usual group with a fluctuating 
variability observed in the VR group likely due to external factors not captured in the study.

CONCLUSION 
Ongoing advancement of VR technology enables the possibility of creating scenarios and simulations tailored to 
healthcare environments that empower staff by providing more comprehensive and effective training for handling 
situations.

Key Words: Virtual reality; Restrictive practices; Inpatient wards; Restraint; Isolation; Rapid tranquilisation; Covert 
medication; Procedural restrictions; Health professions training
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Core Tip: This study explores the feasibility and effectiveness of a virtual reality (VR) platform for reducing restrictive 
practices in psychiatric care. Conducted at Southern Health National Health Service Foundation Trust, United Kingdom, the 
study used VR scenarios for training staff in three inpatient psychiatric wards. Various outcome measures like the general 
self-efficacy scale, generalised anxiety disorder assessment 7, and others were used. Results indicated high statistical 
significance for some variables, although some showed lower statistical power. The VR platform, evaluated using the 
System Usability Scale, was found to be highly usable. No significant differences in confidence levels were observed 
between the VR and treatment as usual groups, indicating the potential of VR as an effective tool for training in reducing 
restrictive practices.
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INTRODUCTION
Restrictive practice (RP) can be defined as “any intervention used in health and care settings that restricts a person from doing 
something they wish to do or coerces them into doing something they do not wish to do. In the UK, this includes, but is not limited to, 
immobilization techniques such as physical, mechanical, and chemical restraints (sedation), seclusion, continuous observation, and 
restricted leave arrangements”[1]. RPs are considered controversial and potentially dangerous as they can have detrimental 
physical and psychological effects both on patients and staff[2,3]. Previous research has shown adverse consequences 
such as skin abrasions due to force, high levels of anxiety or anger, feelings of powerlessness or deprivation, or even 
death in the worst-case scenarios[1,4-6]. Patients and families have also reported RPs as traumatising or re-traumatising 
when there is a history of previous trauma[2,4,7,8]. Staff on wards have described experiences of emotional discomfort, 
including feelings of fear, distress, shame, and worrying about patients’ rights or physical injuries. These factors can 
contribute to burnout or poor retention rates of staff[1,5,6]. The mental health charity MIND has raised concerns about the 
inexistence of national standards or accredited training for healthcare staff in the use of RPs[2].

The National Institute for Health and Care Excellence encourages the use of the least restrictive option available[9,10]. 
The National Institute for Health and Care Excellence guidance for short-term management of aggression and violence in 
mental health outlines that “health and social care provider organisations should train staff who work in services in which 

https://www.wjgnet.com/2220-3206/full/v14/i10/1521.htm
https://dx.doi.org/10.5498/wjp.v14.i10.1521


Phiri P et al. Tree: A VR feasibility study

WJP https://www.wjgnet.com 1523 October 19, 2024 Volume 14 Issue 10

restrictive interventions may be used in psychosocial methods to avoid or minimise restrictive interventions.”[9]. Research has 
shown that allowing staff to develop and practice new skills to manage and de-escalate difficult situations can have a 
significant impact on reducing the use of RPs[3,11]. Most RPs are considered acceptable as a last resort to prevent harm 
but remain a controversial topic among the general public[3,8,12]. Despite increased regulations nationally and 
worldwide, RPs are still widely used in the National Health Service (NHS). Recent reports published by NHS digital[13] 
show that RPs are still common, with more than 58000 incidents in Acute Mental Health and Learning Disability settings: 
Around 5000 per month.

Over the past decade, the NHS has strived to promote the use of least RPs in acute mental health services[12,14]. In 
2015, the Mental Health Act Code of Practice set predictions for mental health services to reduce restrictive interventions, 
with this continued shift to reduce the use of RPs clearly outlined in the recent NHS England’s long-term plan[14]. The 
Care Quality Commission in the United Kingdom independently identified 5 different trusts to be used as an example in 
programmes implemented to reduce RPs[15]. The report indicated similar approaches within the programs such as 
improved leadership, restraint reviews, organisational cultural changes, collaborative empowerment, training staff or 
patients[3,5,6,12,15]. However, research showing the effectiveness of those programs has been scarce, with more detailed 
studies needed to better understand the issues surrounding RPs.

The development of technology has allowed for new methods of training to be implemented on global scale with 
knowledge sharing opportunities[16,17]. WMerging healthcare technologies provide opportunities to simulate virtual 
environments to better learn and offer an improved understanding of visual stimuli to improve the sensory experiences
[17]. One such technology is virtual reality (VR) which can be used as an immersive and engaging teaching tool used for 
education and training to optimise healthcare outcomes for patients[18]. VR facilitates scenario - based learning to train 
staff to better manage difficult circumstances such as an encounter with an aggressive or unpredictable patient with 
complex psychiatric comorbidities. Similar approaches have historically been used within acute clinical areas such as 
surgery and radiology where healthcare professionals can repeatedly practice and receive feedback on the appropriate 
response in high pressure situations and reducing the overall risk to the patients and staff[19,20]. VR training has been 
researched in a variety of healthcare environments since it is a cost-effective and safe method for the practice of heavily-
procedure methods, such as the ones used in surgery[17,21]. VR training has been proven to improve the understanding 
of procedures such as hip replacements[20], laparoscopy[19], screening protocols[17] and elective procedures[21]. By 
allowing students to practice their training and skills through VR, research has shown promising results in reducing the 
training curve[20], improved clinical skills[19] and a reduction on human error in surgery allowed by repeated training
[22]. It has been claimed that it can change the future of assessment and treatment of numerous disorders in the mental 
health area[23]. Additionally, VR removes the stress of face-to-face teaching and time constraints in busy hospital 
environments[21]. In the context of psychiatry, VR tools support healthcare professionals learn from their own ap-
proaches in a more controlled setting aiding with developing optimal practice guidelines. Hence, VR has the potential to 
be an adaptable and realistic tool to improve quality of care offered. In its current form, there are limitations when using 
VR. VR has the possibility to be expensive as it may require a variety of regular updates limiting its use within publicly 
funded healthcare organisations such as the NHS and those within low-middle-income countries[16]. Since it is an 
emerging technology that necessitates ongoing improvements, it is challenging to develop substantial and high-quality 
evidence[22].

Virti is a digital platform that was created for an immersive learning experience in healthcare simulation and training
[24]. The intended purpose of the technology is to facilitate clinical staff training for the practice of clinical and corporate 
skills. Virti, simulations could generate best practice methods to reduce RPs. User experience data previously gathered on 
the Virti platform, demonstrates user preference and increased engagement when using the platform over alternatives 
such as video, audio and online[25]. We designed the tree study to assess the effect of VR training on reducing RPs in 
acute psychiatric wards.

MATERIALS AND METHODS
Aims and objectives
The primary aim of this feasibility study was to assess the efficacy of using VR scenarios to provide training on reducing 
RPs within inpatient psychiatric wards. Additionally, the study aimed to assess participant-parameters, in relation to 
reducing the use of RP based on context-specific confidence, anxiety, compassion and burnout between the intervention 
and control group. The study also aimed to evaluate the use of the Virti system to deliver reduction in RP training, 
determining user acceptability, preference, and adherence to the simulations.

In relation to specific measures, the study aimed to assess whether: (1) Participants in the VR group will report higher 
levels of confidence and compassion than the control group in delivering non-RPs following the training intervention; (2) 
Participants in the VR group will report lower levels of anxiety, discrimination, and burnout than the control group in 
delivering non-RPs following the training intervention; and (3) Participants in the VR group will show significant 
decreases in the use of RPs following the training intervention in comparison to the control group.

Research design
An exploratory, randomised controlled, 2-arm, feasibility trial was designed. The primary site for this study was Southern 
Health NHS Foundation Trust (SHFT). SHFT has 11 inpatient psychiatric wards, of which 4 are specialist forensic units 
for both adults and adolescents. Thus, the real-world setting makes this feasibility study more adaptable to mental 
healthcare settings within the United Kingdom. The following wards took part in the study: (1) Ward 1 - Adolescent Low 
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Secure Unit; (2) Ward 2 - Adolescent Medium Secure Unit; (3) Ward 3 - CAMHS inpatient; (4) Ward 4 - Adult Acute; (5) 
Ward 5 - Adult Acute; (6) Ward 6 - Adult Psychiatric Intensive Care Unit (PICU); (7) Ward 7 - Adult Psychiatric Intensive 
Care Unit ; (8) Ward 8 - Adult Low Secure Unit; (9) Ward 9 – Adult Medium Secure Unit; (10) Ward 10 - Old Persons 
Mental Health (OPMH); and (11) Ward 11 - Old Persons Mental Health. Three wards were randomly allocated the VR 
training in the intervention arm, with three comparator wards also randomly selected from the pool of remaining 
inpatient wards. Once allocated, the ward/site managers were approached to discuss the study and implementation of 
VR training in addition to the mandatory training on reducing RPs for staff working on these wards. Study activities were 
completed within the participating wards.

Recruitment and selection
Group allocation was clustered at ward level, not at individual level. Study participants were allocated to two parallel 
study groups. Participation was voluntary. The inclusion criteria for participants were: ≥ 18 years. There was no upper 
age limit, SHFT employee including: (1) NHS professionals; (2) Clinical staff working in acute inpatient psychiatric 
wards; (3) Mandatory training on RPs as part of the job role; (4) Willing and able to use VR devices; (5) Ability to give 
informed consent; and (6) Ability to speak and read English fluently. The exclusion criteria included: (1) SHFT staff not 
required to complete RPs training; (2) Previous experience on the Virti VR platform; (3) Not willing or unable to give 
informed consent; (4) Previous experience of cybersickness; and (5) History of epileptic episode (diagnosed or suspected).

Randomisation and blinding
Participants at each randomised ward were invited to take part in the VR study by the SHFT research team. Each eligible 
staff received an email with a Qualtrics Core XM link to the study. Participants in the intervention arm who completed 
the consent form were given a login code to access the VR training and use the VR headsets. All participants who 
consented to the study completed baseline assessments and end of study measures at week four, follow-up measures 
were conducted at six months.

Intervention
The intervention arm (group A) had completed the Trust’s current standard training on reducing RP and then received 
additional training using the Virti VR system.

Group A: Virti VR training intervention arm
Participants underwent training in patient de-escalation and appropriate use of RPs using VR technology. They were 
equipped with VR headsets and accessed the training via Virti’s mobile application. All necessary equipment for the VR 
training was provided to the participants as part of the study. The VR training comprised four simulations, developed 
collaboratively by the SHFT Reducing Restrictive Practices training team supported by Virti. Each simulation was 
designed to last approximately five minutes. Participants received a training guide detailing how to independently 
complete the course. They were allowed to revisit the training as needed during this period, providing a flexible learning 
opportunity. Participants were required to complete a minimum of two training sessions for each simulation. The VR 
simulations incorporated various scenarios, offering perspectives of staff, an observer, and a patient. Four simulations 
were proposed, and these are described in Table 1.

Group B: Standard training treatment as usual arm
The treatment as usual (TAU) arm only received the Trust’s current standard face-to-face and/eLearning training as 
required by their current job role. The standard training is aimed at clinical staff working within mental health and 
learning disabilities inpatient services. The training covers the essential aspects of the relevant law and the Trust’s 
standard operating procedures, physical health risks associated with RPs, demonstration of safe and effective application 
of physical restraints and health monitoring following the intervention.

Outcome measures
Self-efficacy (General self-efficacy scale): The general self-efficacy (GSE) was originally developed in Germany and has 
been adapted to 28 languages[26]. Numerous studies have demonstrated the GSE to have high reliability, stability, and 
construct validity[27,28]. The scale includes only one global dimension measured through 10 items. Participants respond 
to items such as “Thanks to my resourcefulness, I can handle unforeseen situations” using a 4-point Likert scale ranging 
from ‘not at all true’ through to ‘exactly true’.

Anxiety (Generalised anxiety disorder assessment 7): The generalised anxiety disorder assessment 7 (GAD-7) is a 7-item 
scale which screens for anxiety and assesses the severity. Each item is scored on a scale of 0, 1, 2, and 3 to the response 
categories of ‘not at all’, ‘several days’, ‘more than half the days’, and ‘nearly every day’, respectively, and adding 
together the scores for the seven questions. Scores of 5, 10, and 15 are taken as the cut-off points for mild, moderate and 
severe anxiety, respectively. When used as a screening tool, further evaluation is recommended when the score is 10 or 
greater[29].

Health care professional burnout (Burnout Assessment Tool 12): The Burnout Assessment Tool (BAT)-12 is a concise 
self-reported questionnaire comprising 12 items across four domains: Exhaustion, mental distance, cognitive impairment, 
and emotional impairment. Each statement is scored on a scale ranging from 1 (never) to 5 (always)[30].
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Table 1 Brief summaries of virtual reality simulations used in the study

Simulation Scenario Scene purpose Scene written description

1 A patient with a weapon approaching a 
ward staff on the corridor/room - 
“Chelsea Cosh”/Millwall Brick

To demonstrate de-escalation of situation 
without the need to use restrictive practices

Staff member encounters patient with a weapon in 
day room

Conversation between colleagues about an 
escalated patient who is angry that another patient 
has taken their cigarettes and isn’t giving them 
any back 

2 A patient confronting, shouting and 
screaming at a ward staff

To introduce learner to a spontaneous 
situation that may occur on a ward

They are distressed that their needs are not being 
seen to and the ward staff are gesturing that they 
will be with them soon

3 Experience of being a patient under 
observation - filmed from a patient’s 
perspective

To give user/learner the experience of being 
under supervision or observation

Filmed from perspective of patient (1st person). 
Clinical worker talking to camera explaining that 
they are being placed under observation

4 Conflict over restricted area. Dealing 
with conflict over access to a locked 
fridge/restricted area

For learners to understand/empathise with 
frustrations around patients trying to do 
day to day tasks

Set in ward communal area/kitchen. Patient enters 
and is attempting to make a cup of tea

Discrimination (Everyday Discrimination Scale): The Everyday Discrimination (EDS) is used as a measure of subjective 
experiences of daily discrimination against the minority population. This measure includes nine elements that evaluate an 
individual’s daily experiences, each followed by a supplementary question probing the perceived reason behind the 
experienced discrimination[31].

Compassion (Compassionate Engagement and Action Scale): The Compassionate Engagement and Action (CEA) Scales 
comprises three scales which measure self-compassion. Compassion for others, compassion from others, and compassion 
for self, each scored separately. For each scale, two subscales: Engagement and actions can be calculated. The 
questionnaire has two aspects of compassion, the first is the ability to be motivated to engage with things/feelings that 
are difficult as opposed to trying to avoid or supress them. The second aspect of compassion is the ability to focus on 
what is helpful. Participants are asked to rate each statement according to how frequently it occurs on a scale of 1 to 10 (1 
being never; 10 being always)[32].

Analysis plan
The baseline questionnaire included sections on demographics and psychosocial factors, drawing from validated psycho-
logical scales and ordinal data. Initially, a stepwise approach was employed for data pre-processing, which involved 
removing repeated samples. Subsequently, we calculated scores for several key measures: Anxiety (GAD-7), GSE, 
healthcare professional burnout (BAT-12), and the CEA scale for experimenters across all periods. Notably, the BAT-12 
score encompasses 12 items across four domains - exhaustion, mental distance, cognitive impairment, and emotional 
impairment. It also includes additional items measuring the length of working and considerations for seeking other job 
opportunities, which were analysed on a case-by-case basis. Moreover, the System Usability Scale (SUS) was computed to 
provide a global view of subjective usability assessments. The evaluation of discrimination was conducted based on 
quantifiable data.

Initially, hypothesis tests were conducted to assess differences between groups, with an examination of baseline data 
for psychological indicators. This was followed by comparative analyses of the two subject groups. Subsequent 
hypothesis testing on the one-month and six-month follow-up data measured the VR intervention’s impact. Post-hoc 
power analysis was then utilised to verify the validity of these hypothesis testing results and to guide sample size power 
calculation for subsequent trials. Additionally, the SUS score from the one-month data was analysed separately to assess 
the system’s acceptance.

In our hypothesis testing, we treated numerical and ordinal variables distinctly. For numerical variables, we initially 
applied the Shapiro-Wilk test to assess for normality. This was followed by the Levene test to evaluate homoscedasticity 
between the two data groups, determining the appropriate version of the two-sample t-test to use. In cases where 
normality was not satisfied, we employed the Wilcoxon rank sum test to compare the medians of the two groups. For 
ordinal variables, the Wilcoxon rank sum test was the method of choice.

Hypothesis tests and power analysis
We had two groups of data {y1j}j = 1n1 in the VR group, and {y2j}j = 1n2, in the standard training group, where y1j and 
y2j were values of our indicator of interest, and n1 and n2 were sample sizes.

In the two-sample t-test assuming homoscedasticity, the null hypothesis was H0:Μ1 = μ2, where μi represented the 
mean of the indicator (e.g., GAD7 score, GSE score, etc.) for group i, and the alternative hypothesis was H1:Μ1 ≠ μ2, were 
y1 and y2 represented the means of the data for both groups. The sample variances S12 and S22 were calculated as S12 = 
1n1 - 1j = 1n1(y1j - y1)2 and S22 = 1n2 - 1j = 1n2(y2j - y2)2, respectively. The test statistic below was derived from these 
values:
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Under the null hypothesis H0, the test statistic followed a Student’s-t distribution with n1 + n2-2 degrees of freedom, 
denoted as T. From the given data, we calculated the observed t-value, represented as tobs. The P value was then 
determined by P = 2Pr(T ≥ |tobs|). If P < 0.05, we rejected H0, indicating sufficient evidence to conclude a significant 
difference between the means of the two groups at a 0.05 confidence level. If P ≥ 0.05, we would not have strong evidence 
to support this conclusion.

For the Wilcoxon rank sum test, the null hypothesis H0:M1 = m2 where mi denotes the median of group i. The 
alternative hypothesis was H1:M1 ≠ m2, with Ri the rank of the ith observation in the combined sample, where 1 ≤ I ≤ n1 + 
n2. We defined Ii as 1 if the ith observation came from group 1, and 0 if it came from group 2. The test statistic was then 
defined as:

Given that both n1 and n2 were greater than 10, the distribution of the Wilcoxon rank sum test statistic W was approx-
imated using the standard normal distribution.

Under the null hypothesis H0, the test statistic W was normalised as follows:

Using the data, we calculated the observed value of test statistic, denoted as zobs. The P value was then determined by 
P = 2Pr(Z ≥ |zobs|), where Z followed as standard normal distribution, N(0,1). If P < 0.05, we rejected the null hypothesis 
H0, implying sufficient evidence to conclude a significant difference between the medians of the two groups at the 0.05 
significance level. If P ≥ 0.05, there was insufficient evidence to reject H0. In addition to calculating P values, a post-hoc 
power analysis was conducted to evaluate the reliability of our conclusions and to guide future studies. This will 
hopefully guide the power calculations for subsequent studies.

RESULTS
Demographic information for participants
Figure 1 presents the flow of participants into the trial. Demographic data was gathered for all patients and is represented 
in Table 2. Total of 56 participants took part in the study, allocated to either VR group (n = 34) or TAU group (n = 22).

Comparison between two groups for baseline data
As illustrated in Table 3, the P values for most attributes exceed 0.05, with the test powers being large for the majority of 
these variables. Exceptions include the BAT12 score, compassionate engagement to others’ score, compassionate to 
others’ total score, compassionate engagement from others’ score, and compassionate from others’ total score, all 
analysed using two-sample t-tests. This may be attributed to the inherent characteristics of the t-test. To increase 
statistical power, it will be necessary to enlarge the sample size in future iterations of the experiment. Overall, the current 
analysis suggests that there is no significant difference between the groups based on the P values. However, for BAT 12 
item ‘Thinking back from this moment, over the past 24 hours, how many hours have you worked in your job?’, EDS item 
7, and EDS item 9, the P values are below 0.05, suggesting potential significant differences between the two groups in 
these measurements. Nonetheless, given that these differences pertain to only a few aspects in BAT12, it can be inferred 
that there are essentially no significant differences between the two groups overall. This observation is consistent with the 
outcomes commonly expected in randomised controlled trials.

We evaluated various psychosocial indicators and rates of RP. Hypothesis testing was not applied to the 6-month data 
due to the small sample sizes, with only 8 samples in the VR group and 5 in the control group. This limited data set could 
lead to high bias, rendering the testing results unreliable. Therefore, the 6-month data were solely analysed through 
frequency analysis and are presented in the Supplementary material.

User acceptability, preference, and adherence to the program
For the evaluation, we utilised the SUS questionnaire. Participants in the VR group completed this questionnaire after one 
month. Initially, the responses to all questions on the SUS questionnaire are depicted in Figure 2. These responses are 
ordered as per Likert scale from 0 being strongly disagree to 5 being strongly agree. To assess the use of Virti VR 
technology in the reduction in RP training program and to determine user acceptability, preference, and adherence, we 
computed the SUS scores. Pie charts were also created to visualise the completion rate of the training program (Figure 3). 
The histogram displaying the SUS scores is illustrated in Figure 4. The majority of respondents reported SUS scores above 
70, with an average score of 71.79. According to Bangor et al’s findings, this positions the VR platform as more usable than 
approximately 62% of other products[33].

GAD7 comparative analysis
The GAD7 score was calculated to evaluate the confidence levels between the two groups, and hypothesis tests were 
applied to the data. Power analysis was conducted to validate the P value findings. We compared the data after one 
month for both the VR group and the control group, as well as the baseline and one-month data for each group. The 

https://f6publishing.blob.core.windows.net/35dbbc35-00e7-4bb7-bc02-d175bd0f44f8/93808-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/35dbbc35-00e7-4bb7-bc02-d175bd0f44f8/93808-supplementary-material.pdf
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Table 2 Demographic characteristics of the sample

Characteristic VR (n = 34) TAU (n = 22)

Age (year), mean (SD) 40.8 (13.2) 40.7 (11.9)

Sex, n (%)

    Male 9 (26.5) 10 (45.5)

    Female 25 (73.5) 12 (54.5)

Ethnicity, n (%)

    White 23 (67.6) 11 (50)

    Other white background 2 (5.9) 1 (4.5)

    White and Asian 1 (2.9) 1 (4.5)

    Indian 1 (2.9) 0 (0)

    Pakistani 0 (0) 1 (4.5)

    Other Asian background 1 (2.9) 0 (0)

    African 4 (11.8) 8 (36.4)

    Other Black background 1 (2.9) 0 (0)

    Other 1 (2.9) 0 (0)

Education level, n (%)

    No formal qualifications 1 (2.9) 0 (0)

    GCSE or equivalent 9 (26.5) 4 (18.2)

    A-level or equivalent 7 (20.5) 4 (18.2)

    Undergraduate 15 (44.1) 9 (40.9)

    Postgraduate or above 2 (5.9) 5 (22.7)

Disorder, n (%)

    Anxiety 1 (2.9) 2 (9.1)

    Depression 8 (23.5) 4 (18.2)

    Post-traumatic stress disorder 1 (2.9) 0 (0)

    None 21 (61.8) 13 (59.1)

    Other 3 (8.8) 3 (13.6)

Role, n (%)

    Mental health nurse 9 (26.5) 9 (40.9)

    Healthcare support worker 22 (64.7) 12 (54.5)

    Occupational therapist 0 (0) 1 (4.5)

    Other 3 (8.8) 0 (0)

Work time in NHS, n (%)

    > 8 months 0 (0) 1 (4.5)

    8 months to 1 years 3 (8.8) 1 (4.5)

    1-5 years 19 (55.9) 6 (27.3)

    6-10 years 2 (5.9) 2 (9.1)

    < 10 years 10 (29.4) 12 (54.5)

Experience in inpatient psychiatric wards, n (%)

    > 1 year 3 (8.8) 2 (9.1)

    1-2 years 5 (14.7) 2 (9.1)

    3-4 years 7 (20.6) 1 (4.5)
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    4-5 years 7 (20.6) 3 (13.6)

    ≤ 5 or more year 12 (35.3) 14 (63.6)

Experience in restrictive training, n (%) n = 21

    None 2 (5.9) 1 (4.5)

    > 1 year 3 (8.8) 6 (27.3)

    1-2 years 6 (17.6) 1 (4.5)

    3-4 years 4 (11.8) 0 (0)

    4-5 years 6 (17.6) 3 (13.6)

    ≤ 5 or more years 13 (38.2) 10 (45.5)

VR: Virtual reality; TAU: Treatment as usual; GCSE: General Certificate of Secondary Education; NHS: National Health Service.

Table 3 Baseline comparison

Characteristic VR (n = 34) TAU (n = 21) P value Effective size Power
Total GAD7 score, mean (SD) 2.88 (4.13) 4.32 (5.71) 0.663 0.0597 0.9998

Total GSE score, mean (SD) 32.71 (4.36) 31.14 (3.73) 0.295 0.142 0.9939

EDS measure

    Item 1 4.29 (1.27) 3.71 (1.52) 0.166 0.194 0.9685

    Item 2 4.50 (1.13) 3.90 (1.37) 0.93 0.205 0.9575

    Item 3 5.53 (0.71) 5.43 (1.03) 0.986 0.0028 1

    Item 4 4.79 (1.07) 5.14 (1.11) 0.209 0.179 0.9796

    Item 5 5.35 (0.88) 4.71 (1.74) 0.363 0.136 0.9951

    Item 6 5.62 (0.70) 5.71 (0.56) 0.722 0.0616 0.9998

    Item 7 4.88 (0.98) 4.29 (0.90) 0.035a 0.296 0.7211

    Item 8 5.06 (1.37) 4.29 (1.79) 0.096 0.239 0.9028

    Item 9 5.09 (1.22) 3.71 (1.79) 0.005b 0.395 0.258

Total BAT12 score 27.24 (6.99) 25.67 (7.00) 0.423 0.2211 0.1225

Compassionate

    To others 78.03 (11.65) 82.86 (8.36) 0.109 0.4458 0.3511

    From others 68.56 (18.65) 67.62 (24.65) 0.874 0.0435 0.0527

Compassion engagement

    To others 42.97 (8.65) 46.67 (6.97) 0.101 0.4564 0.3651

    From others 37.94 (11.92) 39.14 (14.79) 0.742 0.0907 0.0619

Compassionate action

    To others 35.06 (5.07) 36.19 (4.34) 0.377 0.121 0.9972

    From others 30.62 (7.82) 28.48 (10.30) 0.55 0.0808 0.9995

aP < 0.05.
bP < 0.01.
VR: Virtual reality; TAU: Treatment as usual; GAD7: Generalised anxiety disorder assessment 7; GSE: General self-efficacy; EDS: Everyday Discrimination 
Scale; BAT12: Burnout Assessment Tool 12.



Phiri P et al. Tree: A VR feasibility study

WJP https://www.wjgnet.com 1529 October 19, 2024 Volume 14 Issue 10

Figure 1 Study consort flow diagram.

Figure 2 Frequency analysis of the System Usability Scale questionnaire.

GAD7 scores across different time points in the study found no statistically significant differences when comparing the 
VR group and the TAU group. Specifically, the VR group at one-month follow-up (n = 23) had a mean (SD) = 3.39 (3.60), 
compared to TAU (n = 17), mean (SD) = 5.24 (5.56); the P value of 0.702 indicates a lack of significant difference at this 
time point. When assessing the VR group across baseline and one-month data [n = 23 with mean (SD) = 3.39 (3.60) vs n = 
34 with mean (SD) = 2.88 (4.13); P = 0.341], suggests that changes over time within the VR group were also not significant. 
A similar pattern was observed in the TAU group, with no significant change in GAD7 scores between baseline and one-
month follow-up [n = 17 with mean (SD) = 5.24 (5.56) vs n = 22 with mean (SD) = 4.32 (5.17); P = 0.64]. The power analysis 
yielded high values (greater than 0.95) for all comparisons, suggesting that the sample size was adequate to detect 
differences if present. The effect sizes were small across all comparisons, implying minimal clinical differences between 
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Figure 3 The distribution of the experimenter’s completion.

Figure 4 The distribution of the System Usability Scale score. SUS: System Usability Scale.

groups and across time points (Table 4).

GSE comparison of levels
Table 4 shows that the comparison of GSE scores between the VR group and the TAU group indicated no statistically 
significant differences at any measured time point. For the one-month data, the VR (n = 23) exhibited mean (SD) = 31.78 
(4.31), while the TAU (n = 17) had a mean (SD) = 32.82 (4.75); P = 0.367. This suggests that the VR intervention did not 
significantly affect self-reported anxiety levels compared to the TAU group. The effect size was small (0.143), and the 
statistical power of the test was high (0.9717), indicating a sufficient sample size for detecting a real difference if one 
existed. Further comparison within the VR group between baseline and one-month follow-up data mean (SD) = 31.78 
(4.31) vs mean (SD) = 32.71 (4.36); P = 0.531, reinforcing the finding of no significant change over time. The effect size for 
this comparison was very small (0.0833), and the power was near perfect (0.9996).

Similarly, comparing the TAU group’s baseline and one-month follow-up data (n = 17; mean (SD) = 32.82 (4.75) vs n = 
21; mean (SD) = 31.14 (4.73); P = 0.147. Here, the effect size was modest (0.237), but the power was somewhat lower 
(0.7974), which could suggest a reduced ability to detect differences. Overall, the VR intervention did not significantly 
impact the self-efficacy levels as measured by the GSE, compared to the TAU group. Additionally, within-group changes 
over time were not statistically significant for both groups. These conclusions are drawn from the context of sufficient 
statistical power, indicating the sample size albeit small was adequate.

Comparison of levels of discrimination
The EDS was employed to measure levels of discrimination. Hypothesis tests were conducted for each question, followed 
by a power analysis. A comparative analysis of the day-30 data was then carried out between the VR group and the TAU 
group (Table 5). In examining the levels of perceived discrimination using the EDS, our analysis revealed that, generally, 
there were no statistically significant differences between the VR and TAU groups across most elements measured. 
Notably, at the one-month follow-up, the VR group (n = 23) and the TAU group (n = 17) showed no significant di-
fferences in scores for questions Q1 through to Q7, with P values ranging from 0.286 to 0.753, suggesting similar levels of 
perceived daily discrimination in both groups. The effect sizes for these questions were generally small, with most below 
0.2, indicating a minor practical significance of the findings.

However, for item Q8 (You are called names or insulted), the VR group reported mean (SD) = 5.17 (1.11), while in the 
TAU group, mean (SD) = 4.06 (1.60); P = 0.023. This suggests that there is a statistically significant difference between the 
VR and TAU groups for this item, with the VR group reporting higher levels of perceived discrimination. The effect size 
is 0.375, a moderate effect size, and the power of the test is 0.2722, which is relatively low. This low power means there is 
a higher chance that the difference could be due to random variability rather than a true effect of the intervention.



Phiri P et al. Tree: A VR feasibility study

WJP https://www.wjgnet.com 1531 October 19, 2024 Volume 14 Issue 10

Table 4 Levels of confidence and anxiety

Outcome measures Sample groups Baseline One-month P value Effectiveness size Power

VR (n = 23), mean (SD) 2.88 (4.13) 3.39 (3.60) 0.341 0.128 0.9577

TAU (n = 17), mean (SD) 4.32 (51.7) 5.24 (5.56) 0.64 0.0768 0.9951

GAD

VR vs TAU1 - - 0.702 0.0613 0.9974

VR (n = 23), mean (SD) 32.17 (4.13) 31.78 (4.31) 0.531 0.0833 0.9996

TAU (n = 17), mean (SD) 31.14 (3.73) 32.83 (4.75) 0.147 0.237 0.7974

GSE

VR vs TAU1 - - 0.367 0.143 0.9717

1Virtual reality vs treatment as usual comparison at one-month.
VR: Virtual reality; TAU: Treatment as usual; GAD: Generalised anxiety disorder assessment; GSE: General self-efficacy.

The most substantial difference was observed in item Q9 (You are threatened or harassed) at the one-month follow-up 
for the VR group, with a mean score mean (SD) = 5.13 (1.14) and the TAU group mean (SD) = 4.18 (1.51); P = 0.040, a 
statistically significant difference between the two groups, with the VR group again reporting higher levels of perceived 
discrimination. The effect size is 0.339, indicating a moderate effect size. However, the power for this test is 0.4144, which 
is also considered low, suggesting caution in interpreting this result as definitive evidence of a real difference between 
groups due to the potential risk of type II error.

Within the VR group’s baseline and one-month follow-up comparisons, as well as the TAU group’s comparisons, no 
significant differences were found for most items, with P values well above the 0.05 threshold. The effect sizes remained 
small, and the power of these tests was generally high, exceeding 0.95, indicating a robust ability to detect significant 
effects if they were present.

In summary, while the study found minimal evidence of significant differences in perceived discrimination between 
the VR and TAU groups, two items (Q8 and Q9) in the one-month follow-up data suggest areas where the VR 
intervention might influence reported discrimination experiences. These preliminary findings highlight the need for 
further research with larger sample sizes and more refined power to fully understand the potential impact of VR 
interventions on perceptions of discrimination.

Burnout
In an analysis of burnout levels using the BAT-12 scale (Table 6), the study found no statistically significant differences in 
overall burnout scores or individual item scores between the VR group and the TAU group. Specifically, the VR group at 
one-month follow-up (n = 23) reported a mean (SD) overall BAT-12 score of 29.13 (7.25), while the TAU group (n = 16) 
reported a mean (SD) score of 26.94 (7.64); P = 0.369 indicating no significant difference between the groups.

When examining individual items of the BAT-12, P values ranged from 0.253 to 0.797 for the VR group and from 0.075 
to 0.794 for the TAU group, all above the conventional threshold of 0.05 for statistical significance. This indicates a 
consistent lack of significant difference in perceptions of exhaustion, mental distance, cognitive impairment, and 
emotional impairment as measured by the BAT-12 between the VR and TAU groups. Additionally, within the VR group (
n = 23 at one month, compared to n = 34 at baseline) and the TAU group (n = 16 at one month, compared to n = 21, 
baseline), the changes in burnout scores over time did not reveal any statistically significant differences, with P values 
well above 0.05.

The effect sizes across all comparisons were generally small, with few exceptions where moderate effect sizes were 
observed (e.g., Q24 in the TAU group comparison). Nevertheless, these did not translate into statistically significant 
differences. The statistical power for most comparisons was high, suggesting that the sample sizes were adequate to 
detect significant differences if they were present. Overall, the findings suggest that the intervention with VR did not 
have a statistically significant impact on burnout levels compared to the TAU group. The absence of significant 
differences in burnout levels, as well as the individual elements of the BAT-12, may indicate that both interventions had a 
comparable influence on the participants’ burnout symptoms.

Compassion
To assess compassion levels, we calculated the compassionate engagement, action, and total scales from two parts of the 
questionnaire. These two parts respectively measured the level of compassion towards others and the level of compassion 
received from others. From the data, it is apparent that there were no statistically significant differences between the VR 
and TAU groups in terms of compassionate engagement to others, compassionate action to others, and their total scores. 
The P values for these comparisons are above the conventional threshold of 0.05, indicating a lack of significant 
difference. This is supported by the effect sizes, which are mostly small, suggesting any observed differences are minimal 
in practical terms (Table 7).

Notably, there was one significant result within the VR group for compassionate engagement from others (P = 0.039), 
indicating a significant difference between the two time points for this component. However, the effect size is moderate 
(0.6839), and the power for this test is relatively low (0.5344), suggesting that while a significant difference was observed, 
the reliability of this result may be questionable due to potential type II error risks.
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Table 5 Levels of discrimination - Everyday Discrimination Scale

Outcome measures Sample groups Baseline One-month P value Effectiveness size Power

VR (n = 23), mean (SD) 4.29 (1.27) 4.13 (1.29) 0.62 0.0677 0.9998

TAU (n = 17), mean (SD) 3.71 (1.52) 4.12 (1.54) 0.454 0.125 0.9784

Item 1

VR vs TAU1 - - 0.924 0.0155 0.9995

VR (n = 23), mean (SD) 32.17 (4.13) 31.78 (4.31) 0.531 0.0833 0.9996

TAU (n = 17), mean (SD) 31.14 (3.73) 32.83 (4.75) 0.147 0.237 0.7974

Item 2

VR vs TAU1 - - 0.367 0.143 0.9717

VR (n = 23), mean (SD) 5.53 (0.71) 5.08 (10.4) 0.152 0.213 0.9575

TAU (n = 17), mean (SD) 5.43 (10.3) 5.47 (0.80) 0.918 0.0198 0.9992

Item 3

VR vs TAU1 - - 0.286 0.187 0.9236

VR (n = 23), mean (SD) 4.79 (1.07) 4.78 (1.24) 0.909 0.0157 1

TAU (n = 17), mean (SD) 5.14 (1.03) 5.06 (1.03) 0.725 0.0619 0.9964

Item 4

VR vs TAU1 - - 0.547 0.1 0.9912

VR (n = 23), mean (SD) 5.35 (0.88) 5.09 (1.08) 0.375 0.129 0.9974

TAU (n = 17), mean (SD) 4.71 (1.74) 5.06 (1.43) 0.628 0.0864 0.9925

Item 5

VR vs TAU1 - - 0.692 0.0678 0.9967

VR (n = 23), mean (SD) 5.62 (0.70) 5.30 (0.97) 0.216 0.192 0.9768

TAU (n = 17), mean (SD) 5.71 (0.56) 5.59 (0.71) 0.714 0.0773 0.9943

Item 6

VR vs TAU1 - - 0.359 0.166 0.9513

VR (n = 23), mean (SD) 4.88 (0.98) 4.43 (1.34) 0.251 0.157 0.9927

TAU (n = 17), mean (SD) 4.29 (0.90) 4.35 (0.86) 0.86 0.0306 0.9988

Item 7

VR vs TAU1 - - 0.753 0.0517 0.9981

VR (n = 23), mean (SD) 5.06 (1.37) 5.17 (1.11) 0.981 0.0036 1

TAU (n = 17), mean (SD) 4.29 (1.79) 4.06 (1.60) 0.567 0.095 0.9904

Item 8

VR vs TAU1 - - 0.023 0.375 0.2722

VR (n = 23), mean (SD) 5.09 (1.22) 5.13 (1.14) 0.987 0.0024 1

TAU (n = 17), mean (SD) 3.71 (1.79) 4.18 (1.51) 0.445 0.126 0.9778

Item 9

VR vs TAU1 - - 0.04 0.339 0.4144

1Virtual reality vs treatment as usual comparison at one-month.
VR: Virtual reality; TAU: Treatment as usual.

When examining the within-group comparisons for the VR and TAU groups separately, again no significant 
differences were found for most components, with all P values well above 0.05, reinforcing the lack of significant change 
over time. The Wilcoxon P values and power for these comparisons, where reported, generally support these findings, 
with most power values indicating a high probability of detecting a true effect if one existed.

In summary, the results indicates that the VR intervention did not significantly influence levels of compassion towards 
or from others, compared to TAU. However, the significant change in compassionate engagement from others within the 
VR group suggests a potential area of impact, which may warrant further investigation with a larger sample size and 
more robust power to confirm these preliminary findings.

RP use
Figure 5 illustrates the comparative rates of RPs between the VR intervention group and the TAU group over the study 
period. The VR intervention group’s RP rates at baseline were higher in comparison to TAU group. These reduced within 
the 30-day period, the VR group experienced more fluctuation in RP rates likely due to other ward dynamics including 
staff turnover, not influenced by VR intervention. Notably, the RP rates in the VR group ended on a downward trend. 
Conversely, the TAU group exhibited consistent RP rates with a steady decline over the same period, possibly indicating 
the effectiveness of existing standard practices or a different aspect of the ward’s dynamics not influenced by the VR 
intervention. The data suggest a potential for VR interventions to contribute to the reduction of RPs in a clinical setting, 
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Table 6 Levels of burnout - Burnout Assessment Tool 12 Scale

Outcome measures Sample groups Baseline One-month P value Effectiveness size Power

VR (n = 23), mean (SD) 27.24 (6.99) 29.13 (7.25) 0.625 0.2634 0.1601

TAU (n = 17), mean (SD) 25.67 (7.00) 26.94 (7.64) 0.602 0.1708 0.0792

Total BAT12 score

VR vs TAU1 - - 0.369 0.2899 0.1397

VR (n = 23), mean (SD) 3.41 (1.79) 2.78 (1.54) 0.157 0.195 0.9746

TAU (n = 17), mean (SD) 2.19 (1.54) 3.19 (1.76) 0.075 0.307 0.5218

Item 1

VR vs TAU1 - - 0.408 0.136 0.9721

VR (n = 23), mean (SD) 3.91 (1.11) 3.52 (1.31) 0.302 0.145 0.9953

TAU (n = 17), mean (SD) 3.67 (1.32) 3.81 (1.28) 0.794 0.0453 0.9973

Item 2

VR vs TAU1 - - 0.432 0.132 0.9748

VR (n = 23), mean (SD) 1.18 (0.39) 1.22 (0.42) 0.795 0.0504 0.9999

TAU (n = 17), mean (SD) 1.10 (0.30) 1.00 (0) 0.624 0.206 0.8663

Item 3

VR vs TAU1 - - 0.253 0.316 0.4992

VR (n = 23), mean (SD) 1.85 (0.93) 1.74 (0.62) 0.916 0.0151 1

TAU (n = 17), mean (SD) 2.29 (0.90) 2.00 (0.73) 0.391 0.151 0.9538

Item 4

VR vs TAU1 - - 0.304 0.183 0.9212

VR (n = 23), mean (SD) 2.03 (1.06) 2.04 (0.88) 0.801 0.0351 1

TAU (n = 17), mean (SD) 1.81 (1.17) 1.94 (1.18) 0.646 0.0824 0.9918

Item 5

VR vs TAU1 - - 0.458 0.126 0.9783

VR (n = 23), mean (SD) 2.06 (0.95) 2.09 (1.12) 0.961 0.0069 1

TAU (n = 17), mean (SD) 1.81 (1.08) 2.06 (1.29) 0.581 0.098 0.9873

Item 6

VR vs TAU1 - - 0.797 0.0433 0.9981

1Virtual reality vs treatment as usual comparison at one-month.
VR: Virtual reality; TAU: Treatment as usual; BAT: Burnout Assessment Tool.

Figure 5 Rates of restrictive practice. RP: Restrictive practice.
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Table 7 Levels of compassion - the Compassionate Engagement and Action Scales

Outcome measures Sample groups Baseline One-month P value Effectiveness size Power
Total compassionate score

VR (n = 23), mean (SD) 78.03 (11.65) 76.26 (9.64) 0.548 0.1611 0.0902

TAU (n = 17), mean (SD) 82.86 (8.36) 80.69 (6.81) 0.424 0.2624 0.1201

To others

VR vs TAU1 - - 0.122 0.5041 0.326

VR (n = 23), mean (SD) 68.56 (18.65) 62.36 (15.30) 0.205 0.3464 0.2375

TAU (n = 17), mean (SD) 67.62 (24.65) 73.13 (22.81) 0.492 0.2256 0.1014

From others

VR vs TAU1 - - 0.051 0.5605 0.3824

Compassionate engagement

VR (n = 23), mean (SD) 42.97 (8.65) 42.21 (6.89) 0.728 0.093 0.0632

TAU (n = 17), mean (SD) 46.67 (6.07) 44.13 (4.21) 0.177 0.4472 0.2586

To others

VR vs TAU1 - - 0.331 0.3141 0.1557

VR (n = 23), mean (SD) 37.94 (11.92) 34.65 (9.32) 0.270 0.2965 0.1904

TAU (n = 17), mean (SD) 39.14 (14.79) 42.38 (13.21) 0.495 0.2237 0.1005

From others

VR vs TAU1 - - 0.039a 0.6839 0.5344

VR (n = 23), mean (SD) 35.06 (5.07) 34.04 (5.05) 0.375 0.1180 0.9984

TAU (n = 17), mean (SD) 36.19 (4.34) 36.56 (4.94) 0.679 0.0694 0.9944

To others

VR vs TAU1 - - 0.058 0.307 0.5373

VR (n = 23), mean (SD) 30.62 (7.82) 27.64 (7.31) 0.138 0.199  
0.9629

TAU (n = 17), mean (SD) 28.48 (10.30) 30.75 (10.36) 0.540 0.101 0.9863

From others

VR vs TAU1 - - 0.156 0.232 0.8066

aP < 0.05.
1Virtual reality vs treatment as usual comparison at one-month.
VR: Virtual reality; TAU: Treatment as usual.

but also highlight the need for a more in-depth understanding of how such interventions can be optimised for consistency 
and efficacy in real-world applications.

DISCUSSION
VR, as an immersive and engaging intervention, has been recognised for its potential to facilitate learning without 
compromising patient or staff safety[19-22]. In clinical settings, particularly among orthopaedic teams, VR training has 
been favourably received. It’s noted that VR may become a standardised practice due to its ability to mimic real-time 
procedures, coupled with the convenience and accessibility it offers compared to traditional training methods[34]. Our 
feasibility study aimed to evaluate the usability, impact of VR intervention on self-efficacy, anxiety, burnout, and 
compassion within psychiatric inpatient clinical settings. The findings indicated higher levels of perceived discrimination 
reported by the VR group when compared to the TAU, the low power for these tests means these results should be 
interpreted with caution. More robust studies with larger sample sizes might be necessary to confirm these findings.

There were no significant differences between the VR and TAU groups in terms of GSE scores, suggesting that the VR 
intervention did not influence self-efficacy in this sample in a clinically meaningful way. Anxiety levels, as measured by 
the GAD7 scale, also did not differ significantly between groups. This may be due to the brief intervention period or the 
nature of the VR simulation content, which may not have been sufficiently tailored to address specific anxiety-inducing 
stimuli. Moreover, given the high prevalence and multifaceted nature of anxiety in ward milieu, the absence of change 
could reflect the resilience of existing anxiety levels to short-term interventions. Similarly, burnout levels assessed by the 
BAT12 scale were not significantly different between the VR and TAU groups. This finding could also suggest that the VR 
intervention, while innovative, may not address all the contributing factors to burnout, such as workplace culture, job 
demands, and individual coping strategies.

The compassion scores, comprising both self-compassion and compassion for and from others, provided a nuanced 
view. While no significant differences were found between the VR and TAU groups, a significant difference was observed 
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within the VR group for compassionate engagement from others over time. This isolated finding suggests a potential for 
VR to influence perceptions of receiving compassion, albeit this result should be interpreted with caution due to the low 
power of the test. The implication that VR could be a medium through which individuals perceive enhanced compassion 
from others is an intriguing possibility that warrants further exploration.

Another noteworthy significant finding was the reduction in RPs in the VR group during the intervention study 
period, laying the groundwork for a more extensive study with a larger sample size. The observed variability in the VR 
group could be due to multiple factors, including the novelty of the VR training, varying degrees of staff engagement, 
staff turnover, or external influences not captured in the study. While the eventual decrease in RP rates for the VR group 
is encouraging, the observed fluctuations warrant a closer examination of the implementation process and the in-
tervention’s integration into routine practice.

It appears that, in comparison to conventional training, VR training is more acceptable to staff. This preference may 
stem from the immersive and engaging nature of VR, making the training more relatable and practical. Overall, VR 
training seems to yield better outcomes and experiences for staff, even when compared to standard training scenarios. If 
VR training proves highly effective and applicable in reducing RPs, it could be integrated into regular training schedules, 
revolutionising traditional training approaches. Furthermore, accessibility of the training at a time convenient to the staff, 
mean time taken travelling to training centres for face-to-face training are reduced and there is ability for regular 
refreshers and keeping up to date.

Limitations
The absence of widespread significant findings might be attributed to several factors, including the relatively short 
duration of the VR intervention, the small sample size, single centre, or the ceiling effects within the chosen psychosocial 
measures. High power in most tests indicates that the sample size was sufficient to detect differences if they were present, 
suggesting that any real differences made by the VR intervention were likely small and of limited practical significance. 
To validate these findings further, a clinical trial using multiple sites would be required. However, the results indicate the 
Virti system could be a valuable tool for hospital settings. Previous research that implemented VR training as part of 
healthcare education found VR as an efficient way to improve knowledge but also increased satisfaction with the training
[22]. Research has shown that VR training leads to modest improvements in knowledge acquisition and significant 
enhancements in skill development when compared to standard training methods[23]. However, it’s important to note 
that these improvements in knowledge and skills gained through VR training may not directly translate into enhanced 
clinical competencies[23]. Another limitation is that many studies on VR program implementation have been context-
specific and not integrated into standard practices, making them niche to particular environments and situations. Despite 
these challenges, the usability of the Virti VR training system has been evaluated as better than 62% of similar products, 
which underscores its relevance and potential applicability in training for reducing RPs[35]. The recruitment numbers for 
our study were low, and we observed a low rate of training completion. This could contribute to the lack of significant 
findings observed. As larger sample sizes typically provide greater statistical strength and are more effective in 
determining causal relationships[36], the outcomes of this study might be considered less significant due to this 
limitation. Such challenges are often attributed to the high-pressure and understaffing issues prevalent in ward 
environments. Consequently, staff members are frequently overwhelmed with their routine duties, leaving them with 
little capacity to participate in research studies.

Increasing the interactivity of VR simulators and expanding the range of use-case scenarios would be highly beneficial, 
particularly if they allow staff to be more actively involved in decision-making processes during the training. Such an 
approach would foster a more proactive and engaging learning experience. Many VR simulations currently offer users 
the ability to control and manipulate scenarios, enhancing their educational impact. However, while our study utilised a 
360-degree immersive environment, it lacked opportunities for participants to actively engage with the programme. 
Incorporating interactive elements would significantly enhance the training effectiveness by allowing users to practice 
decision-making in a simulated, yet realistic, setting.

Implications for future research
VR training is increasingly being adopted across various healthcare disciplines. There is significant potential for its 
widespread integration as a standard component of training practices to support staff. This integration would be 
especially beneficial for new staff members who have limited exposure to clinical environments. By providing realistic 
simulations and interactive learning experiences, VR training could play a crucial role in preventing serious incidents on 
wards and enhancing overall patient care.

Given the scarcity of research in this specific area, a systematic replication of our study could prove invaluable in 
testing the validity of our proposed aims and hypotheses. Systematic replications are generally more informative than 
literal or operational replications. They offer the advantage of uncovering new aspects and insights, as well as reassessing 
the primary objectives across varied subjects, measures, and other conditions without directly replicating the original 
study[37]. In future replications, prioritising a larger sample size will be crucial to ensure robust and generalisable results. 
Such an approach will not only validate the original proposal but also provide a more comprehensive understanding of 
any differences or consistencies across various subjects and measures.

CONCLUSION
To date, there has been no research exploring the effectiveness and feasibility of VR training in reducing RPs on inpatient 
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psychiatric wards. This study contributes to the growing body of literature assessing the efficacy of VR interventions in 
clinical settings. The results suggest that while VR is a promising tool for educational and therapeutic interventions, its 
impact on self-efficacy, anxiety, burnout, and compassion within a short-term application may be limited. Our study 
highlights the challenges associated with implementing such a programme, even though staff have rated its usability 
highly. With the advancement of VR technology, it’s possible to create diverse scenarios and simulations tailored to 
various healthcare environments. This progress can empower staff with better training and preparation for handling a 
wide array of situations. Future research should focus on longitudinal studies with larger sample sizes and more diverse 
populations to fully ascertain the potential benefits of VR in reducing RPs and enhancing psychological well-being among 
clinical practitioners.
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