JMIR XR AND SPATIAL COMPUTING (JMXR) Ferrer Costa et al

Original Paper

Immediate Impact of an 8-Week Virtual Reality Educational
Program on Burnout and Work Engagement Among Health Care
Professionals: Pre-Post Pilot Study

Jose Ferrer Costal, MD; NuriaMoran?, MD; Carlos GarciaMarti2, MD; Leomar Javier Colmenares Hernandez?, MD;
Florin Radu Ciorba Ciorba?, MD; Maria Jose Ciudad®**, MSc

Lnnovation and Projects Department, Badalona Serveis Assistencials, Badalona, Spain

2pri mary Care Service, Badalona Serveis Assistencials, Badalona, Spain

SCentre Sociosanitari El Carme, Badalona Serveis Assistencials, Badalona, Spain

4Department of Clinical Psychology and Psychobiology, Faculty of Psychology, Universitat de Barcelona, Barcelona, Spain

Corresponding Author:

Jose Ferrer Costa, MD

Innovation and Projects Department
Badalona Serveis Assistencials

Pl Pau Casals 1

Badalona, 08911

Spain

Phone: 34 937407482

Email: jferrerl0@gmail.com

Abstract

Background: Health care professionals globally face increasing levels of burnout characterized by emotional exhaustion,
depersonalization, and areduced sense of accomplishment, and it has been notably exacerbated during the COV1D-19 pandemic.
This condition not only impacts the well-being of health care workers but also affects patient care and contributes to significant
economic burden. Traditional approachesto mitigating burnout have included various psychosocia interventions, with mindfulness
being recognized for its effectiveness in enhancing mental health and stress management. The emergence of virtua reality (VR)
technology offers anovel immersive platform for delivering mindfulness and emotional management training.

Objective: This study aimed to evaluate the immediate impact of an 8-week VR educational program on burnout and work
engagement among health care professionals.

Methods: This nonrandomized pre-post intervention study enrolled 90 health care professionals, including nurses, physicians,
and allied health staff, from 3 different centers. Of these 90 professionals, 83 (92%) completed the program. The intervention
consisted of 8 weekly VR sessions of 10-13 minutes each, using Meta Quest 2 headsets. The sessions focused on mindfulness
and emotional management. The Maslach Burnout Inventory (MBI) and Utrecht Work Engagement Scale (UWES) were used
for assessments. Data analysisinvolved inferential statistical techniques for evaluating the impact on the scales, including paired
t tests for normally distributed variables and Wilcoxon signed rank tests for nonnormally distributed variables. The significance
of changes was indicated by P values <.05, with effect sizes measured using Cohen d for t tests and Cohen r for Wilcoxon tests
for quantifying the magnitude of the intervention’s effect.

Results: The statistical analysisrevealed significant improvementsin the MBI and UWES indices after theintervention (P<.05).
Specifically, the MBI showed reductions in emotional exhaustion (tg,=5.58; P<.001; Cohen d=0.61) and depersonalization
(t55=4.67; P<.001; Cohen d=0.51), and an increase in persona accomplishment (tg,=—3.62; P<.001; Cohen d=0.4). The UWES
revealed enhancementsin vigor (tg,=—3.77; P<.001; Cohen d=0.41), dedication (Z=—3.63; P<.001; Cohen r=0.41), and absorption
(Z=-3.52; P<.001; Cohen r=0.4).

Conclusions: The study provides initial data supporting the effectiveness of VR-based educationa programs for reducing
burnout and enhancing work engagement among health care professionals. While limitations, such as the absence of a control
group, are acknowledged, the significant improvementsin burnout and engagement indices coupled with high participant adherence
and minimal VR discomfort underline the potential of VR interventionsin health care settings. These encouraging findings pave
theway for more comprehensive studies, including randomized controlled trials, to further validate and expand upon these results.
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Introduction

Background

Burnout among health care workers is a growing concern that
affects professionals worldwide. Burnout is characterized by
emotional exhaustion, depersonalization, and adiminished sense
of personal accomplishment [1], and it extends beyond transient
workplace stress, potentially undermines patient care quality,
increasestherate of errors, creates anegative work climate, and
contributesto health care costs[1-3]. The prevalence of burnout
varies cons derably, with ascoping review during the COVID-19
pandemic reporting rates of 4.3% to 90.4% among hedlth care
workers, reflecting the significant mental burden and high levels
of stress and burnout experienced by frontline health care
workersduring this period [4]. Thisreview highlighted multiple
factors associated with increases or decreases in burnout,
including demographic characteristics, psychological conditions,
social factors, work organization, and direct COV1D-19-related
impacts, providing valuable insights for policy makers and
health care managers[4].

The COVID-19 pandemic has notably worsened this panorama,
causing unprecedented spikesin burnout rates. Datafrom Spain
[5] revealed an increase from 10% before the pandemic to a
staggering 50% during the pandemic, with a marked rise in
emotional exhaustion and depersonalization, and a decline in
personal accomplishment among primary care physicians.

Economically, burnout contributes to substantial costs in the
hedlth care system, with estimatesin the United Statesindicating
aUS$979 million annual burden related to turnover and reduced
clinical hours among primary care physicians alone [6,7]. To
deal with this issue, the World Health Organization has
underscored the importance of psychosocial interventions,
including mindfulness and cognitive behavioral strategies, to
enhance mental health and stress management in theworkplace

(8].

Contemporary research supports mindfulness as an effective
intervention against burnout [9,10]. This practice, originally
encapsulated by Kabat-Zinn's [11] conceptualization as an
intentional nonjudgmental focus on the present experience, is
gaining recognition as a cornerstone in the arsenal against
burnout among medical professionals[12]. Theimplementation
of mindfulness is corroborated by evidence indicating its
significant contribution to bolstering emotional resilience,
fostering effective communication, and reinforcing collaborative
dynamics in the often high-pressure clinical environment
[13-15].

Integration of Mindfulness Practicesin Health Care
Through Virtual Reality Technology

With the integration of technology into health care, virtua
reality (VR) offers a novel platform for mindfulness training.
By simulating controlled environments, VR can deepen
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mindfulness practices, potentialy surpassing traditional methods
inimproving mood, sleep quality, and cognitivefocus[16]. The
immersive experiencesof VR areknown to increase knowledge
retention and engagement, making educational interventions
more effective [17-22].

Theapplication of VR to mindfulnesstraining presentsaunique
opportunity for health care professionals to cultivate skills for
managing stressors inherent to their profession. Empirical
evidence suggests that VR-based mindfulness can yield
significant benefitsfor emotional regulation and stressreduction,
thusimproving the well-being of health care providers[23-26].

Study Objective and Hypothesis

The objective of this pilot study was to evaluate theimmediate
impact of an 8-week VR educational program on burnout and
work engagement among health care professionals. The study
measured changes in the levels of emotional exhaustion,
depersondlization, and personal accomplishment as characterized
by the Maslach Burnout Inventory (MBI), along with the
dimensions of vigor, dedication, and absorption as depicted by
the Utrecht Work Engagement Scale (UWES).

The study was guided by 2 hypotheses. The null hypothesis
(HO) proposed that the VR educational program would not result
in significant changes in burnout or work engagement levels,
and any variations could be attributed to random fluctuation
rather than the intervention’s effect. Conversely, the alternative
hypothesis (H1) suggested that the VR program would lead to
significant improvementsin these measures, reflecting adirect
positive impact of the intervention on the professional
well-being of participants.

While burnout is recognized as a multifaceted syndrome
influenced by a variety of factors, the project posited that a
targeted VR program focusing on mindfulness and emotional
management might enhance resilience among health care
professionals. This resilience, in turn, could modify their
perception and coping mechanisms, equipping them with
effective strategies to counteract work-related stress. The
insights gained from this study are expected to contribute to the
development of innovative and more personalized interventions
that are tailored to the needs of health care workers [25,26].

Methods

Study Design
In this prospective interventional pilot study, a nonrandomized
pre-post intervention design was used to explore the preliminary

effects of amindfulness-based VR educational programin health
care professionals.

Participants and Setting

This pilot study enrolled 90 hedth care professionals,
representing abroad range of speciatiesin the health care sector.
The demographic profile of the 83 participants who completed
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the program reveal ed an average age of 46.39 yearsand amean
professional tenure of 17.57 years. The cohort was
predominantly female, with only 7 male participants, reflecting
the sex distribution that is common in these centers. The detailed
breakdown of professional roles within the cohort is presented
in the Results section.

Selection and Enrollment

Recruitment

Recruitment for the study was conducted viaan open invitation
across 3 health care centers, and the study targeted a diverse
group of professionals, including nurses, physicians,
administrative staff, nursing assistants, occupational therapists,
socia workers, psychologists, pediatricians, dentists, and ward
assistants.

The first, second, and third centers have been identified in this
study as CAP-A, CAP-B, and CSSC, respectively. Informative
sessionswere held in each center during the recruitment of each
group owing to different time periods. During these sessions,
all professionals were able to ask questions about VR and the
program, and later decideif they wereinterested in participating.
If interested, they were required to send an email to our team
to be evaluated for inclusion.

The absence of a control group in this study was a strategic
choice, which was influenced by the exploratory nature of the
pilot study and resource limitations. This choice and its
implications are further discussed in the Limitations subsection.
The study’s pre-post design without acontrol group necessitated
a sample size that was feasible within the available resources
and anticipated participant availability.

Inclusion and Withdrawal Criteria

Health care professionals who were currently employed in the
study centers, older than 18 years, and able to commit to the
program’sfull duration were considered for inclusion. Informed
consent was required, along with acommitment to complete all
guestionnaires. Participants were excluded if they had
participated in a similar program or received specific training
in burnout prevention within the last 12 months, had along-term
absence from work or any situation that prevented regular
attendance during the study, or had vertigo, epilepsy, or
significant visual/auditory disabilitiesthat precluded the use of
VR glasses. Withdrawal from the study was considered when
participants had significant intolerance to VR equipment or
were absent for more than two sessions. To facilitate
participation and minimize dropout, participants were allowed
a 2-week grace period after the program to cover any missed
sessions.

Sequential Enrollment, Center Allocation, and Attrition

Enroliment and participation were conducted in sequential
phases to accommodate the limited number of VR headsets,
with only 2 headsets available for the entire study. The initial
enrollment occurred at the first center (CAP-A) in February
2022, with 29 participants included and then divided randomly
into 3 groups for logistic reasons. The groups completed the
program at different times throughout the year, with the final
group concluding in December 2022.
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Building on the lessons|earned from theinitial phase regarding
resource utilization and scheduling, the process was refined for
subsequent enrollments. In 2023, amore streamlined approach
was adopted at the next 2 centers, where all participants were
enrolled in a single group per center to simplify logistics.
Recruitment for the study was conducted simultaneoudly at both
centersin January and February 2023. At CSSC, 41 participants
wereincluded, with 36 participants successfully completing the
program between February and April 2023. At CAP-B, 20
participants were initially enrolled, with 14 participants
completing the program in April and a small additional group
of 4 participants completing the program in October 2023.

Instruments

The intervention was delivered through Meta Quest 2 VR
headsets (Meta Platforms, Inc), which were chosen for their
cable-free stand-alonefunctionality and high-quality audiovisua
output. The headsets feature hand tracking capabilitiesthat were
used in the program to enhanceimmersion by visualizing users
handsin VR and alowing simple selection of sessions via the
menu. The program was developed between April 2021 and
January 2022 following a methodical approach based on
bibli ographic review and guided by the expertise of author NM.
It integrated mindfulness and emotional management techniques,
which are well-established methods for reducing burnout and
enhancing work engagement, and are particularly beneficial in
health care settings [9-26]. The VR sessions were devel oped
by author JFC. VR technology wasintegrated with the author’s
clinical expertise in mindfulness to create a dynamic learning
environment. Unity (Unity Technologies) and Blender (Blender
Foundation) were used to construct 3D animationsthat visually
represent and illustrate mindfulness and emotion management
techniques. These animations serve as immersive educational
tools within VR environments, enhancing the learning
experience beyond traditional relaxation sessions. Moran Bueno,
who specializesin mindfulness at the University of Barcelona,
ensured that the content was scientifically accurate and
pedagogically effective. The development process involved
iterative feedback from health care professionas, aiming to
refine the program’s educational impact and comfort. The VR
environments were specifically crafted for passive educational
engagement, allowing participants to immerse in the program
without the need for active interaction or physical movement
and thus enhancing the learning experience in a safe and
user-friendly manner. The VR program alowed for a more
engaging and potentially more impactful learning experience
by placing participantsin various virtual environmentsthat can
enhance the absorption of the techniques taught.

The VR sessions immersed participants in various carefully
designed settings, such as a serene beach, calm lake, and
peaceful Zen garden. Ambient sounds corresponding to each
environment, like the soothing lapping of waves, were
incorporated to deepen the sensory experience. This auditory
enhancement, in tandem with visual elements, augmented the
overall educational and immersive quality for the users. The
integration of these sensory aspects aimed to create an optimal
learning environment for engaging with the mindfulness and
emotional management content (Figure 1).
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Figure 1. Some of the virtua reality environments of the educational program. Displayed images from the top middle in clockwise direction are
butterflies in a garden, a serene bay, a zen garden, a tropical beach, and a terrace with panoramic views of Barcelona. At the center is an image of a

supervised session in progress.

VR Considerations

Although VR isatechnological tool with minimal risk, the use
of VR headsets, especially for extended periods, can
occasionaly lead to side effects, such as cybersickness, eye
strain, emotional reactions, and physical danger, in some
individuals [20,27-30]. These potential effects were carefully
considered in the design of the intervention to minimize any
adverse outcomes. The potential side effects are as follows
[27,30]:

»  Cybersickness. Symptoms include nausea, balance issues,
disorientation, headache, eye strain, and general fatigue,
which tend to dissipate shortly after the discontinuation of
VR use.

+ Eye strain: Eye discomfort may occur with extended VR
use, although such instances are uncommon given the
brevity of typical exposure times in a controlled research
setting.

»  Intenseemotional reactions: The compelling realism of VR
and the emoation-related content can provoke emotional
responses, requiring monitoring.

»  Physical danger: While rare in a controlled environment,
there is a potential risk of physical injury due to loss of
spatial awarenesswhileimmersedin VR. Thisincludesthe
possibility of tripping, bumping into objects, or other
accidents, particularly if the physical spaceisnot adequately
prepared for VR activities.

Mitigation M easures

The project development incorporated strategic measures to
address human factors and ergonomic considerations, aiming
to minimize VR-induced side effects. These measures, which
aligned with current guidelines and best practices, were

https://xr.jmir.org/2024/1/e55678
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meticulously designed to ensure the safety and efficacy of the
VR intervention [27-30]. The design aspects are as follows:

»  Sessionduration: VR sessionsare capped at 10-13 minutes,
reducing the risk of cybersickness and visual fatigue [27].

- Static interaction: Design of the VR experience for seated
participants (minimal requirement for movement) reduces
therisks of nausea and physical activity in VR [28,29].

- Hand tracking: Incorporation of hand tracking technology
allows participants to maintain a sense of agency and
immersion in the VR environment without necessitating
complex interactions [28,29].

»  Optimization of the VR content: VR content is carefully
designed to avoid overly intense stimuli and to support user
comfort. Adjustments to lighting, motion, and frame rates
are considered to prevent disorientation and discomfort
[27,30].

- Stressrelief features: Elements, such as biophilic designs,
soft colors, and calming music within the VR environment,
are incorporated to create a restorative virtual space for
users[27].

« Monitoring and support: Continuous observation during
VR exposure and immediate follow-up after VR exposure
permits the research team to identify and mitigate any
adverse effects. Participants are advised on headset
adjustment and encouraged to take breaks as needed [27,29].

»  User training: Prior to theinitiation of the VR educational
program, participants need to undergo a training session
focused on VR utilization. This session includesinstructions
on the proper adjustment of the VR headset, acclimatization
to immersive experiences, navigation of the VR interface,
and response to potential side effects. The aim is to foster
participant independence in managing the VR system and
to ensure comfort during use [29].
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This approach not only aids in minimizing potential
motion-induced discomfort but also ensures a consistent and
comfortable experience for all participants. During the course
of the research, no VR-related side effects were observed. The
only concern reported by a small subset of participants (n=7)
was discomfort attributed to the weight of the headset. In most
instances, this was alleviated, at least partialy, by readjusting
the headset. Regular check-inswere conducted after the sessions
to monitor any adverse effects, and guidance was provided to
participants on taking breaks or adjusting the headset position
as needed, which further contributed to the positive reception
and comfort of the intervention.

Procedure

The program lasted for 8 weeks. A calendar was created, and
each participant was assigned a specific day and time every
week for their 13-minute VR session. Each session was designed
with a clear structure, consisting of 3 phases. preparation, VR
experience, and cleanup. In order to ensure asecure and efficient
implementation of the program, the sessions were conducted
under the supervision of one of the researchers. During the
preparation phase, participants were welcomed and assisted
with the VR headset adjustment. The role of the researcher
included monitoring the implementation for consistency,
managing any technical issues, and ensuring that the VR
equipment was used safely and effectively.

A key advantage of this VR programisthat it constitutesafully
self-contained system. The VR content was directly uploaded
to the headsets, thereby eliminating dependency on internet
connectivity, an essential feature for accommodating health
care professionals operating in environments where internet
access may be limited or nonexistent.

Content Overview

Over the sessions, participants engaged with content from the
following primary aress:

« Mindfulness training: In these sessions, exercises are
focused on breath and body scanning, aiming to ground
participants in the present moment. By maintaining an
attitude of acceptance and nonjudgment, these sessionsaim
to teach how to foster mental tranquility.

- Emotional regulation: In these sessions, participants are
introduced to techniques designed to address and manage
intense emotions. Instead of suppressing or avoiding
discomforting feelings, participants are encouraged to
approach them with openness and curiosity, potentially
deriving insights and understanding from their observations.

«  Sdf-compassion: This area underscores the importance of
treating oneself with kindness, especially during challenging
times. Recognizing and minimizing the influence of one's
inner critic is crucial. Participants are taught to treat
themselves with the same warmth and understanding they
would extend to a close friend or loved one, promoting a
balanced self-view.

Variables

The study evaluated the intervention's impact using
demographic and psychometric assessments. Demographic data
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collected included age, sex, professional category, and tenure,
to understand sample characteristics and control for confounding
factors. Psychometric evaluation was performed with 2
established tools: MBI and UWES. These 2 scales were
administered on paper before the commencement of the first
session and after the conclusion of the last session. Both scales
score their 3 subdimensions on a Likert scale from O (never) to
6 (daily).

The MBI is an established instrument for assessing burnout in
health care settings, and it uses 3 subscales, namely, emotional
exhaustion, depersonalization, and persona accomplishment,
to capture burnout dimensions. Its high reliability has been
confirmed with Cronbach o coefficients ranging from 0.71 to
0.90 in the Spanish health care context, validating its use for
this study [31-36].

The subscales are interpreted as follows [36]:

- Emotional exhaustion: A score of 227 indicatesahigh level
of burnout, 19-26 indicates a moderate level of burnout,
and <19 indicates alow level of burnout.

« Depersonalization: A score of >10 indicates a high degree
of depersonalization, 6-9 indicates a moderate degree of
depersonalization, and <6 indicates a low degree of
depersonalization.

«  Personal accomplishment: A score of 0-30 suggests alow
degree of personal accomplishment, 34-39 suggests a
moderate degree of personal accomplishment, and >40
suggests a high degree of personal accomplishment.

The UWES is a questionnaire that measures work engagement
through 3 aspects: vigor, dedication, and absorption, which are
defined by high energy, a sense of significance, and deep
involvement in work, respectively. Scores on the UWES are
calculated as mean values across the items for each dimension.
Based on these mean scores, engagement level s are categorized
into 5 distinct groups: very low, low, medium, high, and very
high. This categorization alows for a nuanced understanding
of work engagement among participants. The UWES shows
robust psychometric properties for Spanish medical
professionals, with a Cronbach a total reliability score of 0.93
and strong subscale consistencies. It has been proven to be
effectivefor correlating work engagement with health outcomes
and job stress, making it a pertinent choice for assessing the
positive occupational states in the study [37-40].

Ethical Consider ations

This study was conducted in compliance with the principles
outlined in the Declaration of Helsinki (1964) for research
involving human subjects, as evaluated and approved by the
Badalona Serveis Assistencials' Research Committee and the
Jordi Gol i Gurina Foundation Ethics Committee (approval
number: 21/280-P). The committees conducted an ethical review
of the project, which included consideration of participant
confidentiality, informed consent, and potential risks to
participants.
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Statistical Analysis

Data Anonymization and Blinding

To protect participant confidentiality while ensuring data
integrity, each data set was pseudoanonymized with an identifier
code. This measure allowed for an individual response to be
tracked without revealing personal information. The principal
investigator wasthe soleindividual with accessto the decryption
key, thus reinforcing the partial blinding of research staff and
minimizing potential biases. Statistical analysiswas performed
with DATAtab (DATAtab eU.) and SPSS Version 27 (IBM
Corp).

Normality Tests

The Shapiro-Wilk test was used to determine the distribution
of each variable, a necessary step to guide the selection of
appropriate statistical tests for the subsequent analyses.

Inferential Statistical Analysis and Hypothesis Testing

Following the descriptive summary of the data, inferential
statistical analyseswere conducted to test the study’s hypothesis
that the VR educational program would lead to significant
changes in burnout and work engagement scores. The paired t
test was applied to normally distributed variables to determine
if the mean differencesin scores before and after the intervention
were statistically significant. For data that did not meet the
criteriafor normal distribution, the Wilcoxon signed-rank test
was used to assess median score differences. All tests set the
significance threshold at P<.05.

Table 1. Demographic profile of the study participants.

Ferrer Costaet d

Results

Demogr aphics

Attrition resulted in a final sample of 83 participants who
completed the intervention (5 dropouts from CSSC and 2 from
CAP-B; CAP-A retained al its participants). The study achieved
a high participation rate of 92% (83/90). Attrition was due to
personal circumstances not related to the VR system.
Specifically, 1 participant was on maternity leave, 3 were on
sick leave, and 3 cited time constraints as the reason for
withdrawal. Notably, there were no dropouts attributed to
discomfort or adverse reactions to the VR technol ogy.

The demographic characteristics of the participants are
summarized in Table 1. Thefinal sample consisted of 83 health
care professionals with an average age of 46.39 (range 27-63)
years. The cohort included 30 nurses, 15 physicians, and
individual s with various other roles such as administrative staff
and nursing assistants. Female participants represented the
majority of the sample, with 76 female participants compared
to 7 male participants. The mean tenure was 17.57 years, with
individual tenuresranging from 1 to 42 years, reflecting awide
range of professional experience among the participants. These
demographic data offer acomprehensive overview of the study
sample, highlighting the diversity in age, professional role, and
experience within the health care setting.

Professional category Participants,n  Age (years), Age (years), Sex (fe- Tenure (years),  Tenure (years),
mean range male/male), n mean range
Nurses 30 44.93 29-56 2713 18.90 2-34
Physicians 15 50.80 39-63 12/3 15.33 2-32
Administrative staff 13 48.92 35-59 12/1 16.69 1-36
Nursing assistants 7 45.43 27-58 710 17.43 1-29
Occupational therapists 7 46.43 41-57 7/0 24.86 18-42
Social workers 3 41.33 40-43 3/0 7.33 1-16
Psychologists 3 39.33 28-47 3/0 17.67 15-21
Pediatricians 2 36.00 33-39 2/0 7.25 3511
Dentists 2 45.00 41-49 2/0 19.00 13-25
Ward assistants 1 57.00 57 10 21.00 21
Overadl 83 46.39 27-63 76/7 17.57 1-42

Descriptive Statistics

Upon establishing the distribution characteristics of the data
set, descriptive statistics summarized the data for the 83

https://xr.jmir.org/2024/1/e55678

participants who completed the VR educational program. The
analysis provided an initial overview of the results (Table 2).
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Table 2. Descriptive statistics of the Maslach Burnout Inventory and Utrecht Work Engagement Scale items among the 83 study participants.

Variable Mean Median SD Minimum Maximum
Emotional exhaustion

Preintervention 22.67 21 10.88 2 51

Postintervention 17.07 17 9.00 0 42
Deper sonalization

Preintervention 10.04 10 5.07 0 24

Postintervention 7.37 7 4.34 0 20
Per sonal accomplishment

Preintervention 29.72 30 8.64 1 47

Postintervention 33.08 34 6.70 17 46
Vigor

Preintervention 22.90 23 5.91 8 35

Postintervention 24.41 24 5.65 8 36
Dedication

Preintervention 18.72 19 6.43 6 30

Postintervention 20.36 22 5.88 8 30
Absorption

Preintervention 19.86 21 6.58 6 32

Postintervention 21.71 23 6.39 6 35

Efficacy of the VR Educational Program

Descriptive Analysis

An analysis of MBI and UWES scores after the VR program
reflects a potential impact on participants professional
well-being. Multimedia Appendix 1 presents data indicating a
dual effect. There was a reduction in burnout as evidenced by
lower emotional exhaustion and depersonaization scores,
alongside increased feelings of personal accomplishment.
Simultaneously, elevated vigor, dedication, and absorption
scores indicated augmented work engagement following the
VR intervention.

Following the descriptive analysis, Table 3 provides a detailed
breakdown of the distribution of burnout levels among
participants both before and after the intervention. The table
categorizes participants into low, moderate, and high levels of
burnout for each of the following 3 MBI subscales: emotional
exhaustion, depersonalization, and persona accomplishment.
It presents these categoriesin both percentage and actual number
of participants, offering a clear perspective on the shift in
burnout levels after the intervention among the 83 health care
professionalsinvolved in the study.

Table 3. Distribution of burnout levels among the 83 study participants before and after the intervention.

Variable High burnout, n (%)

Moderate burnout, n (%) Low burnout, n (%)

Emotional exhaustion

Preintervention 27 (33)

Postintervention 10 (12)
Deper sonalization

Preintervention 45 (54)

Postintervention 21 (25)
Per sonal accomplishment

Preintervention 44 (53)

Postintervention 29 (35)

24.(29) 32(39)
20 (24) 53 (64)
21 (25) 17 (21)
34 (41) 28 (34)
26 (31) 13 (16)
40 (48) 14.(17)
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Statistical Comparisons and Significance

Shapiro-Wilk tests were used to determine the normality of all
variables. Emotional exhaustion, depersonalization, personal
accomplishment, and vigor, which followed a normal
distribution, were analyzed using t tests. The nonnormally
distributed variables dedication and absorption were analyzed
using the Wilcoxon test. Additionaly, effect sizes were
calculated using Cohen d for normally distributed data and
Cohen r for nonnormally distributed data to quantify the
magnitude of observed changes.

Ferrer Costaet d

Correlation and Effect Size Assessments

Correlation assessments were integral to the analysis in order
to evaluate relationships between preintervention and
postintervention scores. The Pearson correlation was applied
to normally distributed data, and the Spearman correlation was
used for nonnormally distributed data, with findings reported
in Tables 4 and 5. The Cohen d and r have been provided to
reflect the effect sizes and assess the strength of differences,
with statistically significant changes (P<.05) in all variables.

Table4. Summary of preintervention and postintervention analysis results for normally distributed variables.

Variable Preintervention  Postintervention  t test Effect size, Pearson r Pearson P
result, mean (SD) result, mean (SD) Cohend
t (df) P value (2-
tailed)
Emotional exhaustion 22.67 (10.88) 17.07 (9.00) 5.58 (82) <.001 0.61 0.59 <.001
Depersonalization 10.04 (5.07) 7.37 (4.34) 4,67 (82) <.001 0.51 0.40 <.001
Personal accomplishment  29.72 (8.64) 33.08 (6.70) -3.62 (82) <.001 0.40 0.41 <.001
Vigor 22.65 (5.98) 24.66 (5.50) -3.77 (82) <.001 041 0.64 <.001
Table5. Summary of preintervention and postintervention analysis results for nonnormally distributed variables.

Variable Preintervention  Postintervention  Wilcoxon test Effectsize, Spearmanr  Spearman P

result, median result, median Cohenr

(IQR) (IQR)

w z P value (2-
tailed)

Dedication 19(12) 22 (8) 580 -3.63 <.001 041 0.73 <.001
Absorption 20 (10) 23(9.5) 785.5 -3.52 <.001 0.40 0.67 <.001

Epidemiologic Factors

Spearman correlation analysis was employed to explore
rel ationshi ps between age, tenure, and the main study variables,
and it revedled no significant correlations. Similarly, point
biserial correlation analysisindicated no significant correlations
between sex and the study variables both before and after the
intervention.

The influence of professional categories on questionnaire
outcomes was assessed using n? values (Table 6). The n? values
ranged from 0.01 to 0.24 and indicated the proportion of
variance in each measure that can be attributed to the
professional category. Higher n? values, such as those for

https://xr.jmir.org/2024/1/e55678

preintervention depersonalization, suggested amore significant
variance related to the professional category, while other
measures exhibited a lower degree of variance due to
professional categorization, reflecting arange of impacts across
different professional categories.

The ANOVA andysis provided deeper insights into the
intervention’simpact, examining changesinthe MBI and UWES
scores. This analysis encompassed overall changes and
variations across different professional categories. Detailed
statistical outcomes, including sums of squares, mean squares,
F values, and P values, are presented in Table 7, highlighting
the statistical significance of the observed changes.
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Table 6. Maslach Burnout Inventory and Utrecht Work Engagement Scale data across different professional categories.

Professona catego- Emotional exhaus- Depersonalization, Persona accomplish-  Vigor, mean (SD)  Dedication, mean ~ Absorption, mean

ry tion, mean (SD) mean (SD) ment, mean (SD) (SD) (SD)
Pre®  Post”  Pre Post Pre Post Pre Post Pre Post Pre Post
Nurses 20.37 18.77 9.97 8.00 30.03 33.73 21.90 23.37 18.57 20.23 19.40 21.37
(878) (822 (443) (410) (826) (7.23) (6.83) (584) (678 (566) (7.37) (6.35)
Physicians 26.13 19.93 10.13 7.80 29.40 31.53 21.60 24.60 18.33 21.60 20.80 24.07

(1270) (9.90) (466) (472) (559  (7.62) (533) (526) (620) (553) (6.11)  (4.38)

Administrative 2200 1577 1315 800 2723 3123 2400 2708 1638 1869 1977 2231
Staff (797)  (936) (393) (481) (863 (595 (493) (496) (646) (6.13) (6.31) (7.09)

Nursing assistants 2243 1600 1100 771 2529 3200 2329 2614 2043 2143 1900 2214
(1050) (1249) (490) (454) (1428) (870) (642) (615 (7.28) (6:85) (7.79)  (7.65)

Occupationd thera- 17.86 1057 914 457 3343 3543 2500 2457 2043 2129 1900 1957
pists (1242) (408) (7.36) (223) (675  (264) (6.08) (472) (7.74) (475 (6.93) (7.59)

Psychologists 3633 1433 300 333 2767 3567 2233 2667 2167 2200 2133 2333
(416) (6.03) (361 (L53) (1021) (5.03) (289) (153) (252) (1L00) (9.81) (6.35)

Socid workers 1533 1167 267 433 3567 3333 1967 2300 1867 2033 2033 2233
(808) (681) (252 (451) (1270) (814) (7.57) (557) (10.21) (8.08) (814) (6.43)

Pediatricians 4350 2700 1350 1150 2900 3300 2350 1700 1600 1250 1800  17.00
(1061) (566) (212) (7.78) (5.66)  (424) (6.36) (4.24) (566) (495 (566) (2.83)

Ward assistants 2650 1250 1050 550 3800 3800 2500 2800 2300 2150 1850  21.00
(2051) (6.36) (6.36) (354) (1131)  (4.24) (9.90) (424) (7.07) (495 (7.79)  (7.07)

Dentists 1600 700 500 800 3600 3400 2600 3100 1900 2700 1700 2100
NAY (NA)  (NA)  (NIA)  (NIA)  (NIA)  (NIA)  (NIA)  (NIA)  (N/A)  (NJA)  (N/A)

r|d 0.47 0.39 0.49 0.35 0.32 0.24 0.23 0.37 0.23 031 0.12 0.24

r]Zd 0.22 0.15 0.24 0.13 0.1 0.06 0.05 0.14 0.05 0.09 0.01 0.06

8Pre: preintervention.

bpost: postintervention.

°N/A: not applicable.

dn and n? values indicate the variance due to professional categorization.
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Table 7. ANOVA resultsfor preintervention and postintervention measures and professional categories.
Variable Sum of squares Degrees of free- Mean squares F P vaue
dom (df)
Emotional exhaustion
Preintervention/postintervention 1302.56 1 1302.56 37.07 <.001
Professional category 2294.19 9 254.91 175 .09
AxB 861.83 9 95.76 273 .008
Deper sonalization
Preintervention/postintervention 294.22 1 294.22 21.89 <.001
Professional category 567.48 9 63.05 233 .02
AxB 126.04 9 14.00 1.04 42
Per sonal accomplishment
Preintervention/postintervention 468.92 1 468.92 12.37 .001
Professional category 656.22 9 7291 0.86 57
AxB 168.51 9 18.72 0.49 .87
Vigor
Preintervention/postintervention 168.01 1 168.01 14.59 <.001
Professional category 360.04 9 40.00 0.72 .69
AxB 131.10 9 14.57 127 27
Dedication
Preintervention/postintervention 128.41 1 128.41 13.11 .001
Professional category 358.90 9 39.88 0.58 .81
AxB 84.81 9 9.42 0.96 48
Absorption
Preintervention/postintervention 208.41 1 208.41 12.78 .001
Professional category 194.98 9 21.66 0.29 .98
AxB 34.49 9 3.83 0.24 .99
Discussion depersonalization scores highlightsthe VR program’s consistent

Principal Findings

In this pilot study, we implemented an 8-week VR educational
program focused on mindfulness and emotional management
for health care professionals. The results suggest that the
program can positively affect burnout symptoms and work
engagement in this group. This inference is drawn from the
significant reductions observed in burnout symptoms and
enhancementsin work engagement metrics after theintervention
(Tables 2-5 and Multimedia Appendix 1). Complementing the
observed reductions in burnout symptoms, the VR educational
program also appears to have positively influenced work
engagement (Tables 4 and 5). These shifts are especialy
prominent in the dimensions of dedication and absorption,
highlighting the VR program'’s potential in enhancing aspects
of work engagement that relate to a sense of significance and
deep involvement in work.

The reduction in score variability after the intervention, as
shown in Tables 4 and 5, implies a standardized effectiveness
of the VR program in mitigating burnout symptoms. This
uniform decrease in scores like emotional exhaustion and

https://xr.jmir.org/2024/1/e55678
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impact across participants. The effect sizes, as analyzed from
Tables 4 and 5, reveal a more significant impact of the VR
intervention in reducing negative burnout aspects, particularly
emotional exhaustion and depersonalization, than in enhancing
positive work attributes.

Differential Impact Across Professional Categories

The VR program’s effects varied among health care roles, as
seen in the n2 values in Table 6. High variability in emotional
exhaustion and depersonalization suggests that roles like
psychologists and pediatricians might be more vulnerable to
certain burnout aspects. Conversely, measures like vigor and
absorption showed more uniform responses across roles. The
ANOVA analysis revealed significant variation for emotional
exhaustion across categories, emphasi zing the need for tailored
interventions in health care (Table 7). However, the findings
should be approached cautiously dueto the limited sample size
in some categories, needing further research for conclusive
results.
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Comparison With Prior Work

The improvement in positive occupational states is a key
outcome, given the critical role of engagement in the overall
well-being and job performance of health care professionals
[41]. The successful application of VR in mindfulness and
emotional management training is consistent with existing
literature [12,13], underscoring its potential as a vita
psychosocial interventiontool in health care settings. Thisaligns
with the findings of Lee and Cha[42], indicating the need for
refined VR strategies to balance reducing burnout and boosting
work engagement in health care.

Strengths and Implications

This pilot study has significant strengths and yields insights
with practical implicationsfor addressing burnout in health care
professionals. Thelow dropout rate reinforces user engagement
and the potential of VR as a sustainable educational tool, as
observed in other research efforts [14-16,43]. The adherence
rate of 92% (83/90) along with minimal reports of discomfort
from VR use demonstrates its viability in a clinical setting.
These factors are encouraging, especially considering the need
for ergonomic consideration highlighted by the ease of resolving
discomfort with simple adjustments.

The study’s VR intervention was designed with afocus on user
comfort, drawing from the mitigation strategies outlined in the
VR Considerations subsection of the Methods section. This
careful design likely contributed to the positive reception and
ease of use reported by participants, underscoring the potential
of VR in supporting World Health Organization—endorsed
strategies for stress management in clinical environments[8].

Limitations

The promising results obtained in this pilot study must be
viewed within the context of some methodological constraints.
First, the lack of a control group in the study design precludes
a definitive conclusion regarding the causality of observed
changes, suggesting that further studieswith control groupsare
necessary to corroborate the VR program’s effectiveness.
Second, the reliance on convenience sampling poses arisk for
selection bias, and future studies may benefit from randomized
sampling to ensure broader applicability of the results. Third,
the study’'s participant demographic, with a significant
underrepresentation of male participants, reflects the female
majority typical in heath care settings, particularly in our
primary care centers where approximately 79.6% of our health
care workers are female according to data provided by our
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Human Resources department in November 2023. This gender
imbalance limits the generalizability of our findings across all
genders. Future research should aim to include amore balanced
gender distribution when possible, exploring if VR educational
programs have differential effects on various demographic
groups. Fourth, the sample size, which is appropriate for a
preliminary exploration into VR-based interventions, is
nonetheless insufficient for establishing definitive efficacy,
underscoring the need for larger more representative studies.
Resource-related phased implementation may have introduced
variability in delivery, which was mitigated in later stages but
could have affected initial participant experience. Future studies
should increase the sample sizeto provide morerobust evidence
of efficacy. It is also recommended to standardize the
implementation process acrossal phasesto minimize variability
and improve the reliability of the results.

Conclusions

This pilot study provides initial indications that an 8-week
V R-based educational program may positively influence burnout
and work engagement among health care professionals. Our
findings suggest areduction in burnout symptoms, as measured
by the MBI, and an increase in work engagement, as indicated
by the UWES. Whilethedatahint at VR's promisefor reducing
burnout symptoms and fostering work engagement, the results
should be viewed as preliminary. The interpretive value of the
findings is limited by the sample size and the absence of a
control group, despite the application of rigorous statistical
analyses to assess the intervention’s impact.

To enhance future assessments and maintain equitable access
to potential benefits, subsequent research could adopt a
crossover study design. Such a design would involve
randomizing participants into initial control and intervention
groups, with a subsequent exchange of roles following a
predetermined washout period. This methodological approach
would alow for a comprehensive evaluation of the VR
program’simpact by ensuring that each participant acts astheir
own control, thereby reinforcing the strength of the evidence
gathered while ensuring access to the intervention.

This study contributes to the literature on the use of VR
technology in education and health care, highlighting the
potential of digital health interventions in disease prevention
and health promotion, and emphasizing the importance of
prioritizing the well-being of health care professionalsasamain
requirement for the survival of the health care system.
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