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Virtual Reality in Treatment for Psychological Problems in First-Line
Health Care Professionals Fighting COVID-19 Pandemic

A Case Series
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Abstract: Virtual reality therapy (VRT) is a new psychotherapeutic approach
integrating virtual reality technology and psychotherapy. This case series aimed
to study effectiveness of VRT in treating psychological problems. We described
four cases of first-line health care professionals with emerging clinically signifi-
cant early psychological problems during the COVID-19 outbreak, and specifi-
cally received the VRT treatment. We compared the Patient Health Questionnaire
9 items (PHQ-9), Generalized Anxiety Disorder-7 (GAD-7), PHQ-15, and Athens In-
somnia Scale to evaluate psychological symptoms and sleep quality before and after
sessions. All four cases showed a reduction in scale comparison. General scores of
the PHQ-9 reduced 65%, GAD-7 reduced 52.17%, PHQ-15 decreased 38.17%,
and scores of the Athens Insomnia Scale reduced 67.44%. Meanwhile, a reduction
in depression, anxiety, psychosomatic, and sleeping symptoms was also found,
which decreased 76.92% in general. These results are highly significant statistically.
This case series demonstrated the effectiveness of VRT on psychological problems as
a promising approach to apply on various psychological distress and disorders.

Key Words: Virtual reality therapy (VRT), mindfulness, COVID-19, health care
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H ealth care professionals are practitioners of different highly spe-
cialized health care professions, including clinicians, nurses, and
others, also referred to as health care workers. Because of their profes-
sionalism, health care professionals rarely respond to the call from local
health care administration to address public health tasks, such as an in-
fectious epidemic. Tasks may last from weeks to months, and the cir-
cumstances may be different but usually stressful: being far from home,
abroad, long-time shift, wearing personal protective equipment (PPE)
for a long time, or restriction of movement—leading to additional vulner-
ability to psychological problems. This vulnerability has been suggested
again during the first COVID-19 outbreak in late 2019 in Wuhan, Hubei
Province, China. During that time, a large number of health care profes-
sionals went to support the first line, fighting the pandemic. Many reported
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psychological problems that emerged at work, such as anxiety, sleep
difficulty, depression, and psychosomatic symptoms.

“Psychological problem” is a broadly used term, which is defined
as a psychological complaint or symptom that is perceived as an interfer-
ence to the person, such as sleeping problems, depressive or anxiety
symptoms, psychosomatic symptoms, and adjustment difficulties. These
complaints may or may not construct the corresponding specific mental
disorder. Usually, psychological problems are identified by self-report
and appropriate self-rating scales (Grover et al., 2018) such as the Pa-
tient Health Questionnaire 9 items (PHQ-9) and Generalized Anxiety
Disorder-7 (GAD-7), although these are not initially designed for this
purpose. A Web-based multicentered survey by the Psychiatric Depart-
ment of Southern Medical University Nanfang Hospital included 1563
health care professionals, who worked during the COVID-19 pandemic. Re-
sults found that 50.7% of the participants had depression (PHQ-9, >5),
44.7% had anxiety (GAD-7, >5), 36.1% of them were experiencing sleep
disturbance (insomnia severity index, >8), and 73.4% were experiencing
stress-accompanied symptoms (impact of event scale-revised, >9). Needs
are real. However, there are no psychotherapeutic approaches for health
care professionals in such situations. It is essential to develop effective,
well-designed approaches to address where health care professionals
fight—at the “front line.”

The results from that survey, another survey (Du et al., 2020), and a
previous study during the parallel situation of the 2003 SARS outbreak
(Chong et al., 2004) discovered that health care professionals are vulnerable
to psychological symptoms during task and attributed various factors for
this vulnerability. From these results, we have noticed that these factors
are basically two types: a) stress and b) restriction. Stress can be expressed
differently, as reported: facing challenging situations including a newly
emerged high-risk virus, increased severe or mortality cases, high-
intensity off-site working conditions, fear of being infected, or fear of
infecting others. Restriction, which is also a specified stress, could be a real
restriction of places (environmental stressor), such as closed working envi-
ronment and quarantine, and could be perceived restrictions, such as work-
ing in a PPE, following a strict working procedure to prevent infection, and
collaborating with unfamiliar colleagues from other organizations. Address-
ing these two factors, two ever-existing evidence-based effective approaches
separately targeting stress or restriction should be considered: mindfulness-
based stress reduction (MBSR) and virtual reality therapy (VRT).

MBSR is the one of the evidence-based psychotherapeutic ap-
proaches for various mental health challenges, particularly for stress. MBSR
was developed based on the technique of mindfulness and broadly used in
both clinical individuals and nonclinical populations (Simkin and Black,
2014). The first MBSR outpatient clinic was established in Massachusetts
University Hospital by US professor J. Kabat-Zinn, who designed and
proved the clinical procedure and the effectiveness of MBSR (Kabat-
Zinn, 1982). Research suggests that the effect of MBSR is signifi-
cant, even in short-term sessions (Goodman and Schorling, 2012).
With the advancement of research, MBSR is gradually used as adju-
vant treatment in many chronic conditions, including malignant tu-
mors, chronic pain, insomnia, stress, and depression. Recently, some
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articles suggested the effectiveness of MBSR in health care workers
during the COVID-19 pandemic (Janeway, 2020); however, it still
requires further research among first-line workers.

Virtual reality (VR) is a modern simulation technology based on com-
puter technology. It establishes a highly simulated experience in visual, au-
ditory, and tactile sensations to the real world via digital three-dimensional
(3D) environment modeling approaches. Through human-computer inter-
action, users can further interact with the digital simulation virtual environ-
ment and make cognitive and behavioral feedback similar to that in the
real world; thus, they are able to have the subjective experience of be-
ing in a real environment, avoiding stressful environment (e.g., a restric-
tion of place). VR technology has three major characteristics: it is imagina-
tive, immersive, and interactive. VR technology was used by the US military
in psychotherapy for veterans in the Iraq War as early as the 1990s
(Freeman et al., 2017). In recent years, with the rapid development of hard-
ware technology, VR is also increasingly applied to health care, education,
and other civil fields. Many researchers in different countries attempt to ap-
ply the VR technology to psychological experiments (Glennon et al.,
2018), psychometrics (Glennon et al., 2018), and clinical psychotherapies
(Maples-Keller et al., 2017), which results in VRT. This new therapy ap-
proach integrated VR and psychotherapy. Immersive and imaginative ad-
vantages make VRT express the specific psychotherapy content in the form
of virtual scenes. At present, published case reports of VRT involves acro-
phobia, claustrophobia, posttraumatic stress disorder (PTSD), autism,
social phobia, and other psychological disorders. Previous evidence
suggested that VR could decrease the thresholds for patients to achieve
self-calmness. With these advantages, it is recently believed that VR
technology is helpful for restriction, both the real restriction of place
and perceived restriction such as loss of sense of community (Riva
and Wiederhold, 2020). However, the application of VRT combined
with MBSR on first-line health care professionals is still unstudied.

To address the needs of first-line professionals and develop an
effective approach, we innovatively combined the advantage of VR
technology for restriction and the advantage of MBSR for stress, virtual
reality mindfulness—based stress reduction (VR-MBSR), and applied it
at the front line during the COVID-19 Wuhan outbreak. This article is a
case series that includes four individuals with significant psychological
symptoms identified by self-report and self-rating scales. The PHQ-9,
GAD-7, Patient Health Questionnaire-15 (PHQ-15), and Athens Insom-
nia Scale (AIS) were compared before and after sessions.

METHODS

Psychometric Scales

1) The PHQ-9 is suggested by Diagnostic and Statistical Manual of
Mental Disorders, 5th Edition (DSM-5) and is used as a measurement
of depression. The PHQ-9 contains nine items or questions to deter-
mine the following: level of interest in doing things, feeling down or
depressed, difficulty with sleeping, energy levels, eating habits, self-
perception, ability to concentrate, speed of functioning, and thoughts of
suicide. Responses range from “0” (not at all) to “3” (nearly every day).
The total sum of the scores suggests the levels of depression: 0 to 4, no
depression; 5 to 9, mild depression; 10 to 14, moderate depression; 15 to
19, moderately severe depression; and 20 to 27, severe depression (Liu
et al., 2020). Reliability was indicated by Cronbach’s alpha of about
.815. Score of 5 or higher indicates the presence of depression (Table 1).
2) The GAD-7 is also used as an instrument measuring anxiety,
which is also suggested by the DSM-5. GAD-7 is a self-report ques-
tionnaire that contains seven items: feeling nervous, anxious, or on
edge; not being able to stop or control worrying; worrying too much
about different things; trouble relaxing; being so restless that it is hard
to sit still; becoming easily annoyed or irritable; and feeling afraid as
if something awful might happen. Each item is rated from 0 (not at
all) to 3 (nearly every day). The total sum of the scores suggests the
levels of anxiety: 0 to 4, absence of anxiety; 5 to 9, mild anxiety;
10 to 14, moderate anxiety; and 15 to 21, severe anxiety. Reliability
was indicated by Cronbach's alpha of about .896. Score of 5 or higher
indicates the existence of anxiety.

3) The PHQ-15 is used to evaluate somatic symptoms of cases and is
a 15-item self-reported questionnaire evaluating different somatic
symptoms: stomach or bowel problems; back pain; pain in arms, legs,
or joints; menstrual disturbance; headaches; chest pain; feeling short-
ness of breath; dizziness; feeling spells; feeling of heart pounding or
racing; feeling tired or having low energy; trouble sleeping; pain or
problems during sexual intercourse; constipation; loose bowels or di-
arrhea; and, nausea, vomiting, or indigestion. The total sum of the
scores suggests the levels of somatic distress: 0 to 4, very mild so-
matic distress; 5 to 9, mild somatic symptoms; 10 to 14, moderate so-
matic distress; and 15 to 30, severe somatic problem. Score of 5 or
higher indicates the presence of somatic distress. Reliability was in-
dicated by Cronbach’s alpha of about .833.

TABLE 1. Self-Rating Scales Involved in the Study

No. Items, Score for Each Item,

Name (Abbr.) Targeted Symptoms

and Total Scoring Range

Scoring Criteria Reliability (Cronbach's a)

PHQ-9 Depression 9, 0-3, 0-27

GAD-7 Anxiety 7,0-3,0-21

PHQ-15 Somatic symptoms 15, 0-2, 0-30

AIS Sleep disturbance 8,0-3,0-24

0—4 absent; 815
5-9 mild;

10—-14 moderate;

15-19 moderately severe;

20-27 severe

0—4 absent; 896
5-9 mild;

10—14 moderate;

15-21 severe

0—4 absent or very mild; .833
5-9 mild;

10-14 moderate;

15-30 severe

<4 absent; .862
4-6 suspicious;

27 presence
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4) The AIS was introduced to evaluate sleep disturbance. It con-
tains eight items, which is rated from 0 to 3. The sum of the items
is the total score, positively reflecting the severity of sleep distur-
bance. A total score less than 4 could be seen as the absence of sleep
disturbance; 4 to 6, suspicious sleep disturbance; and 7 or higher,
presence of insomnia (Zhao et al., 2019). Reliability was indicated
by Cronbach’s alpha of about 0.862.

Participants

This study was completed at the front line of Wuhan 2020 when
health care professionals fought COVID-19. Inclusive criteria of partici-
pants were the following: a) first-line professionals directly work with pa-
tients with COVID-19 at the hospital; b) from different provinces outside
Wuhan and were sent by the health administration; ¢) with self-perceived
psychological symptoms, complaints or distress, and sought psychological
intervention actively; d) symptoms firstly emerged after they arrived in
‘Wauhan, soon or after a period of working at the front line; e) symptoms,
complaints, or distress are suggested by corresponding self-rating scales;
f) never diagnosed with mental disorders; g) never accepted any therapy in-
cluding MBSR or VRT; and h) with informed consent of the study.
Through the self-report and inclusion process, we found four health care
workers with psychological problems meeting the full criteria (Table 2).

Case A is a 31-year-old woman who is a surgical nurse. Case A
complained of experiencing work stress in Wuhan, with accompanying
difficulty in falling asleep and insomnia. Before the session, she had
scores of 4 for PHQ-9, 4 for GAD-7, 5 for PHQ-15, and 10 for AIS.

Case B is a 30-year-old woman who is an osteological specialist.
She complained of depressed mood and a period of bad quality of sleep
since she had arrived in Wuhan. Before the intervention, she had scores
of 14 for AIS, 7 for PHQ-9, 5 for GAD-7, and 11 for PHQ-15.

Case C is a 37-year-old woman who is an emergency department (ED)
nurse. She reported decreased sleep quality, easily wake up during sleep, and
fatigue since she arrived in Wuhan. Before the intervention, she had scores
of 5 for PHQ-9, 4 for GAD-7, 4 for GAD-7, 12 for PHQ-15, and 9 for AIS.

Case D is a 29-year-old woman who is a surgical nurse. She re-
ported decreased sleep quality, easily wake up during sleep, and fatigue
since she arrived in Wuhan. Before the intervention, she had scores of 6
for PHQ-9, 11 for GAD-7, 11 for PHQ-15, and 10 for AIS.

This survey was approved by the ethics panel of the Medical As-
sociation Changzheng Hospital (no. 2020SL010). All participants in this
study provided informed consent to participate.

Virtual Reality Therapy

The VRT device used in this study was developed by the au-
thor’s hospital, Department of Psychology, and Shanghai Zan Tong
Med-tech Limited Co Ltd. The hardware used a China-made integrated
VR machine with a binocular resolution of 2.5 K. Software was developed

FIGURE 1. VRT session for a first-line health care worker.

on 3D Unity, which contained a total 12 different virtual scenarios, includ-
ing grassland, seabed, beach, forest, etc. Single or multiple MBSR ses-
sions were delivered through these scenarios, combing instruction words
played through the headset integrated with the device (Fig. 1).

Intervention

All participants gave written informed consent. After the process
of gathering information, obtaining informed consent, and scale evalua-
tions, VRT was applied to these four participants, who have shown psy-
chological problems. The participants had a heavy workload and more
temporary changes in work content, which made them less likely to re-
ceive a complete 8 weeks of mindfulness stress reduction. The setting
of therapy was designed to receive 30 minutes of VRT psychological in-
tervention at a specific location, every day for a week, in total seven times
(Fig. 2).

TABLE 2. Information of Participants

Case Information Case A Case B Case C Case D
Sex Female Female Female Female
Age 31 37 29
Marital status Partnership Partnership Partnership Partnership
Working years 10 16 8
Profession Surgical nurse Osteologist ED nurse Surgical nurse
Main complaint Feeling of stress, sleep difficulty =~ Depressive mood, poor sleep quality ~ Poor sleep quality, fatigue ~ Poor sleep quality, fatigue
PHQ-9 4 5 6
PHQ-15 5 12 11
GAD-7 4 4 11

AIS 10 9 10

756 | www.jonmd.com

© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.


http://www.jonmd.com

The Journal of Nervous and Mental Disease e Volume 210, Number 10, October 2022

VRT for Psychological Problems

FIGURE 2. Study procedure.

In the total seven sessions, all participants followed according to
the therapy setting of the sequential steps of the MBSR. Participants
voluntarily chose VR scenarios, which were taken in the sitting or sleeping
position. After each training session, the equipment was sterilized with
alcohol and set aside for the next session. Scale ratings of AIS, PHQ-9,
GAD-7, and PHQ-15 were performed again after the final session and
after the end of the last session to evaluate the effect of the VRT. In addition,
after the seven sessions, we invited all the participants to give an open-
question comment about how they experienced and see the effect of the VRT.

RESULTS

Demographical characteristics are listed in Table 3. All individuals
were female (n =4, 100%). The age of the participants ranged from 29 to
37 years; mean (SD) is 31.75 (3.59) years. All of them were married or in
a long-term stable partnership (n = 4, 100%). Working years as health
care professionals were from 2 to 16 years; mean (SD) is 9 (5.77) years.

All four participants had significant psychological problems be-
fore the intervention. Case A had both psychosomatic and sleeping dis-
turbance, which reflected by scores of 5 for PHQ-15 and 10 for AIS. Case
B showed significance in symptoms of depression (7 for PHQ-9), anxiety
(5 for GAD-7), somatic (11 for PHQ-15), and sleep difficulty (14 for
AIS). Case C had depression (5 for PHQ-9), somatic (12 for PHQ-12),
and sleeping problems (9 for AIS). Case D experienced depression (6 for
PHQ-9), anxiety (11 for GAD-7), somatic (11 for PHQ-11), and sleeping
problems (10 for AIS) (Table 3).

Interview Education and
Scale o
» and » Training of »
Assessments . .
Evaluation VRT device

Scale Self-

' Assessments .

7 VRT sessions

everyday in a week Report

All participants completed a total of seven sessions. After the
VRT sessions, scores in symptoms of depression, anxiety, somatic,
and sleeping decreased. We found 10 out of 13 scales (76.92%) reduce
to an underdelimitation level. For case A, the scores for PHQ-15 and AIS
decreased to an underdelimitation level. For case B, PHQ-9, GAD-7, and
AIS dropped to an underdelimitation level. PHQ-9, PHQ-15, and AIS
of case C reduced under delimitation as well as. PHQ-9 and AIS for
case D fell to a degree down below the delimitation. Total scores for
PHQ-9 of four participants decreased 63.64% on average; for GAD-7, de-
creased 52.17% on average; for PHQ-15, decreased 38.46% on average;
and for AIS, decreased 67.44% on average. The report of the partici-
pants was “significantly effective.” See detailed score comparison and
participant reports in Table 3 and Figure 3.

DISCUSSION

The MBSR-VRT showed effectiveness in all four individuals, im-
proving symptoms of depression, anxiety, somatic, and sleeping difficulty
with a total remission rate of 76.92%. It reduced PHQ-9 overall scores
by 63.64%, 52.17% for GAD-7, 38.46% for PHQ-15, and 67.44% for
AIS. In addition, in the comments after the sessions, all individuals
spontaneously talked about how they see the effectiveness of the
MBSR-VRT, using words such as “relax” (all four cases), “immersive”
(cases A and C), and “scenario” (cases B and D). These comments gen-
erally suggested the effectiveness of the VRT sessions, also providing
the suggestion of our previous assumption of stress and restriction.

TABLE 3. Scale Ratings Before and After VRT

Self-Report and Comment

Case Scales Before After Reduction Rate (%)
A PHQ-9 4 1 75.00
GAD-7 3 3 0.00
PHQ-15 5% 4 20.00
AIS 10° 6 40.00
B PHQ-9 7 2 7143
GAD-7 5 1 80.00
PHQ-15 1? 10° 9.09
AIS 14* 3 78.57
C PHQ-9 5 1 80.00
GAD-7 4 1 75.00
PHQ-15 12* 3 75.00
AIS 9* 3 66.67
D PHQ-9 6* 4 3333
GAD-7 1? 6* 4545
PHQ-15 11?2 7 36.36
AlS 10* 2 80.00
Total PHQ-9 22 8 63.64
GAD-7 23 11 52.17
PHQ-15 39 24 38.46
AIS 43 14 67.44

“The VR scene gives a sense of peace of mind, and if you are immersed in it,
you won't be able to think about other people or things. It gives me a
relaxing effect. This week, I've especially enjoyed these short 30-minute
sessions at a time. Now I do sleep better than before.”

“In the first session of VRT, scenarios, and instruction words brought me into
a gradually relaxing state of mind and helped me find the ideal sense when
falling asleep. My sleep quality is much improved over the course of a
week compared to the earlier part of the week.”

“The full 360°C HD scenes of VRT and instruction words are immersive and
completely relaxing. It made my body got calm. I was so relaxed that I fell
asleep during the sessions several times! The VRT taught me how to have a
sense of relaxation after work and improved the quality of sleeping!”

“Putting myself briefly in a VR scenario was relaxing and comfortable. My
sleep state and anxiety symptoms are now significantly better, and I have
learned how to relax. When feeling anxious, I first allow myself to take
three deep breaths, then recall and image scenarios taught by VRT. This
process made my body seems to go into that same state it was in during my
previous training. Slowly begin to shift your attention to your breathing
and the sensations in your body, and gradually one can relax.”

#Above cutoff score.
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FIGURE 3. Scale ratings before and after VRT.

Results are consistent with most of the previous studies. First, VR
combined with mindfulness-based approaches is effective, improving sleep
quality (Lee and Kang, 2020), anxiety (Navarro-Haro et al., 2019) and per-
ceived stress (Modrego-Alarcon et al., 2021). Second, although not solid,
the study does suggest that VR improved mindfulness skill learning and ad-
herence because no participants dropped or reported any difficulty in the ses-
sions, which is consistent with previous studies (Modrego-Alarcon et al.,
2021; Chandrasiri et al., 2020), but this must be further supported by random-
ized control trials with a control group simply using MBSR. Until now, there
are only few studies on MBSR via VR for depression and somatic problems.

Stress is a complicated physiological and psychological process
that a person responds to and interacts with stimulations or the environ-
ment. Stress is an important component during the onset of other vari-
ous mental disorders (Corcoran et al., 2003). Although these symptoms
of stress are characteristic and specified (e.g., trauma event reexperi-
ence, avoiding behavior to reminders), most of the stress is manifested
as nonspecific symptoms, such as depression, anxiety, and psychoso-
matic and sleep disturbances, and vary in a wide range of individuals.
These nonspecific symptoms may meet the DSM-5 criteria of “adjustment
disorder,” (pp 286) or may be notable but only can be considered as “nor-
mative stress reaction” (pp 289), “psychological problems,” or “nonspecific
stress-accompanied disorder” (pp 290). However, whether these symptoms
meet the criteria, symptoms can still interfere with a person’s life, with a
possibility of exacerbation to a more severe disorder (e.g., a mood disorder,
an anxiety disorder). Nonspecific symptoms give a clue to the person and
us, allowing us to track them early using self-rating scales and self-
reporting and provide interventions for them.
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MBSR is an effective mindfulness-based approach with strong clin-
ical evidence (Rush and Sharma, 2017). It is designed for mitigating sub-
threshold (i.e., not PTSD and acute stress disorder) stress-accompanied dis-
tress. Studies suggested that traditional MBSR is effective in depression,
anxiety, sleeping disturbance, somatic symptoms, adjustment disorders,
and even acute stress disorder and PTSD (Dutton et al., 2013). However,
MBSR is not always successful. One of the barriers to successful MBSR
is doing it in a stressful environment, such as a restrictive workplace. An-
other difficulty is the stressor management part of MBSR: it requires
achieving awareness of stressors and managing them using skills; however,
not every stressor can be managed or accepted quickly. If there is awareness
of a stressor but it is unable to be managed, it may increase the discomfort
(Baer et al., 2019). These disadvantages may be ignored in articles be-
cause studies usually do not count those who dropped from a mindful-
ness program. Therefore, these difficulties interfere with the MBSR
practice in the front line, especially for individuals who never used it.

The combination with the immersive effect of VRT could be the
solution. Previous studies suggested that immersive VR environments
do change the response to the environmental stressor physiologically
(Martens et al., 2019) and help people manage environmental stress
(Soyka et al., 2016). A recent conference study reported that MBSR sessions
via VR can improve the effectiveness in patients with chronic pain (Tong
et al., 2015). This study suggested that VRT has many strengths compared
with the traditional approach first, especially the immersion effect of VRT,
which quickly separates the participant's perception from the stressful exter-
nal environment (e.g., a restricted place) or stressor, assisting participants in
immersing themselves in the benign therapeutic circumstance. Another

© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.
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advantage is that VRT less requires the condition of the therapeutic situation
(space, place, and setting), which is strictly required in the traditional MBSR.
The third is that the VRT provides a space of imagination, by different virtual
circumstances and scenarios, which satisfies the individualized needs of ev-
ery participant. These advantages ensure the quality and effectiveness of the
MBSR under various special or severe environments (e.g., the front line).

Although the PHQ-15 scores in cases B and D, and GAD-7 in
case D, showed less significant decreasing, but still changed a lot com-
pared to other scale scores. The result does not suggest the insufficiency
of the effectiveness of the VRT for a particular symptom domain or
some individuals. There are three reasons: a) the stress varies and man-
ifests differently; b) it is also a possibility that effectiveness will be
shown later or requires long-term sessions more than a single week;
and c) the small size of this study hardly leads to a conclusion for a spe-
cific symptom domain, either positive or negative.

At present, most of the research on VRT relate to PTSD in wars
(Mclay et al., 2011). However, there are few studies about the VRT interven-
tion in PTSD related to natural disasters and public emergencies (such as the
outbreak of a pandemic). In the existing VRT research, combined therapy
with exposure techniques is mostly investigated (McLay et al., 2011), rather
than others. There are no studies reported before on VRT combined with
MBSR approaches. This report series suggests the effectiveness of mobile
VRT as an innovational and convenient therapeutic approach, which has
great potential in the assistance of mental health professionals with limited
manpower to implement digital and large-scale stress psychological inter-
vention for more personnel. It will play a role in promoting the means and
ability of disaster psychological assistance in China in the future.

The main limitations, first, are the small number of participants and
the number of therapy sessions, which hardly lead to a solid conclusion based
on statistical significance. Another limitation is there are no control groups
(either the typical VRT group or the traditional MBSR group). Next, we
did not follow up for a sufficient period, because of the retreat from the front
line of us and participants. In addition, although we have mentioned the role
of restriction of place and stressors, it is still not theoretically deep and which
parts of the MBSR and VRT really worked. Further research will be started
focusing on VR-MBSR in frontline health care professionals, with a larger
size and blinded randomized trial with control groups.
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