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Abstract
Objective: To explore the effects of a virtual reality hypnosis (VRH) intervention on insomnia among first-line medical staff responding to COVID-19.

Methods: A questionnaire was conducted via a WeChat working group containing 150 first-line medical staff. All group members who felt that their sleep quality had
declined received VRH intervention once or twice a week. The Athens Insomnia Scale (AIS) was used to evaluate the effects after 2 weeks of intervention.

Results: Thirty-six participants completed the VRH intervention and returned the questionnaire. Of these, 27 had AIS scores > 6 (objective insomnia), and nine had
AIS scores ranging from 1 to 5 (subjective insomnia). At baseline, the total AIS score, the “nocturnal sleep problems” score and the “daytime dysfunction” score were
8.50 [P50],6.00 [P50] and 2.00 [P50] respectively. After VRH intervention, all three scores were significantly reduced (6.00 [P50] vs 8.50 [P50], P < 0.05; 5.00 [P50]

vs 6.00 [P50], P < 0.05; 1.00 [P50] vs 2.00 [P50], P < 0.01; respectively).

Conclusion: The results revealed that a VRH intervention improved sleep quality among first-line medical staff responding to COVID-19.

Introduction

The COVID-19 epidemic is a public health emergency of
international concern, owing to its rapid spread, severe harm and
complexity of pathogenesis. Wuhan was the first city to be severely
affected in the COVID-19 epidemic, and tens of thousands of medical
staff provided emergency assistance in the city. Among our team of 150
first-line medical staff from Zhejiang Province, more than a quarter
reported a decline in sleep quality [1]. Previous studies have reported
that poor sleep impairs occupational function [2] and increases the risk
of medical accidents [3,4]. Therefore, it is urgent to improve the sleep
quality of front-line medical staff fighting the epidemic.

Hypnosis is considered to be useful for managing sleep disorders
[5,6]. However, hypnosis has several limitations, including the time
required by clinicians to induce hypnosis, and the cognitive effort
required by patients [7]. Virtual reality (VR) is a computer-generated
simulation of a three-dimensional environment, providing a realistic
and immersive environment tailored to an individual’s needs. VR
therapies have been reported to be beneficial for some mental disorders
[8], including anxiety disorder, depressive disorder, and post-traumatic
stress disorder. VR hypnosis (VRH), the combination of VR and
hypnosis, involves the application of VR technology to guide the patient
through the same steps that would typically be used for inducing
hypnosis via an interpersonal process. In VRH, VR replaces many
of the stimuli that patients sometimes struggle to imagine via verbal
cueing from the therapist [7]. Several previous studies [9-11] reported
positive effects of VRH on pain, fatigue, and anxiety.

In the face of the COVID-19 epidemic, medical staff and
members of the public in China experienced severe psychological
stress, including emotional symptoms, sleep disturbance and fatigue,
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particularly in Wuhan [12]. A preliminary survey of our team revealed
that approximately 25% of team members had poor sleep [1], and some
members experienced coexisting emotional symptoms [13]. Team
members reported that spiritual relaxation and physical relaxation were
their most desired psychological needs [1]. Based on the results of our
survey and the advantages of VRH, VRH technology was used as an
intervention for treating sleep disorders among our frontline health
workers.

Methods
Participants

All participants met the following criteria: coming from 105
hospitals in Zhejiang Province, working on the clinical frontline at
Tianyou Hospital (affiliated with the Wuhan University of Science
and Technology), and self-isolating after finishing work in the same
apartment hotel located 500 meters from Tianyou Hospital. The study
was approved by the ethics committee of Tongde Hospital in Zhejiang
Province. All participants provided informed consent.

Investigation method

Based on Questionnaire Star technology platform, a questionnaire
was designed and distributed to 150 medical staff using the WeChat
app. Participants anonymously submitted completed questionnaires
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online. Participation was completely voluntary and participants
received no payment for taking part in the study. The first scale was
issued on February 22, 2020, and the second was March 12, 2020. The
Athens Insomnia Scale (AIS) [14] was used to assess the severity of sleep
disorders. The AIS is an inventory comprising eight items. The first five
items assess nocturnal sleep problems (e.g., difficulty in sleep initiation,
awakening during the night, early morning awakening), and the
remaining three items assess daytime dysfunction caused by insomnia
(e.g., overall functioning, sleepiness during the day). Responses were
reported on a four-point scale ranging from 0 (no problem at all) to
3 (very serious problem). A total score of > 6 on the eight AIS items
indicates objective insomnia. The Patient Health Questionnaire-9
(PHQ-9) [15] depression self-assessment scale was used to assess
depression symptoms. The PHQ-9 is a nine-item self-assessment scale
rated on a four-point Likert scale; higher scores indicate more severe
depression. A total score < 5 indicates no depression and a score > 5
indicates depression.

VRH intervention program

The VRH device (provided by Hangzhou Xinjing Technology Co.,
Ltd, Zhejiang Province, China.) comprising two parts: an iPad serving as
the control terminal, and two VR headsets with head-mounted displays
(HMDs). The VR program had three scenarios: a moonlit scene in a
lotus pond with corresponding gentle voice speaking (“...Now I want
you to pay attention to one of the lotus flowers in front of you. You must
pay attention to it... Good... You're tired, every muscle in your body...
Longing for sleep...”); hazy scenes of the sea and a moonlit night with
corresponding gentle voice speaking (“...Close your eyes so gently that
you will listen to what I say with ease and concentration, every word...
This gentle flow, gradually transmitted to your lower back, and the
breath... So comfortable to sleep, deep, comfortable sleep, in sleep, your
body and mind can also feel you absorb the energy of the universe...”);
scenes of sea and sky merged into one with a corresponding gentle
voice speaking (“Now, please open your eyes and see the sea, beach and
sky in front of you... Seeing this wonderful scene, feeling far away from
the secular world, your heart gradually becomes peaceful and quiet...
Now, you're relaxed from head to toe, and you feel very comfortable,
very light pine...”).

Table 1. General demographic characteristics of participants

In the hotel in which the team members were residing, a separate
set of rooms was set up as the VRH intervention room, which was
quiet, ventilated and met infection control standards. The scene was
chosen according to participants’ preferences, and the intervention was
conducted twice a week in accordance with the participants’ schedules.
Two participants could undergo the intervention at the same time. The
participant lay on a comfortable sofa, covered themselves with clean
sheets, put on the HMD, viewed an attractive three-dimensional scene,
listened to a voice speaking slow psychological induction language, and
gradually relaxed.

Statistical methods

Data were exported from the Questionnaire Star platform and
saved in Excel. SPSS 19.0 was used to establish a database for analysis.
The measurement data were in accordance with a skewed distribution
and were expressed as median (quartile [P50 (P25, P75)]. The Wilcoxon
test was used to examine differences of AIS and PHQ-9 before and
after VRH intervention. P < 0.05 was considered to indicate statistical
significance.

Results

General demographic characteristics of participants

The first evaluation was conducted on February 22, 2020, and
the VRH intervention treatment was started. The second evaluation
was conducted on March 12. Thirty-six participants completed the
scale evaluation before and after VRH. There were eight males and 28
females, aged mainly between 31 and 40 years. Almost all participants
had undergraduate education or below. At baseline, the AIS score was
8.50 [P50] and the PHQ-9 score was 5.00 [P50] (Tables 1 and 2).

Differences in AIS and PHQ-9 scores before and after VRH
intervention

After VRH intervention, the AIS total score and sub item scores
decreased significantly (6.00 [P50] vs 8.50 [P50], P < 0.05; 5.00 [P50]
vs 6.00 [P50], P < 0.05; 1.00 [P50] vs 2.00 [P50], P < 0.01; respectively).
The PHQ-9 score also decreased significantly compared with that
before intervention (2.50 [P50] vs 5.00 [P50], P < 0.01)

Item Total (n=150) Poor sleep (n=36)
Gender
Male 8(14.0%)
Female 28(30.1%)
20-30 9(30.0%)
31-40 23(25.6%)
>4(0 4(13.3%)
Marriage
Unmarried 7(18.4%)
Married 29(25.9%)
Education
Undergraduate or below 35(26.9%)
Master’s degree or above 1(5.0%)
Occupation
Doctor 6(15.0%)
Nurse 29(29.9%)
Managerial and technical staff 1(7.7%)

Primary
Intermediate
Senior
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13(32.5%)
21(26.3%)
2(6.6%)

Volume 7: 2-4



Zhongwei G (2020) Virtual reality hypnosis improves sleep quality of first-line medical staff responding to COVID-19

Table 2. Differences in AIS and PHQ-9 scores before and after VRH intervention

Item Before VRH (n=36) After VRH (n=36) z P
AIS
Total 8.50(5.25~11.00) 6.00(4.00~8.00) -2.441 0.015
nocturnal sleep problems 6.00(5.00~9.00) 5.00(3.25~6.75) -2.075 0.038
daytime dysfunction 2.00(1.00~3.00) 1.00(0.00~2.00) -2.748 0.006
PHQ-9 5.00(2.25~7.00) 2.50(0.25~6.00) 2.544 0.011
Discussion stress symptoms at the same time, such as relieving fatigue by relaxing

To the best of our knowledge, this is the first report of VRH
technology being used in a psychological stress intervention among
first-line medical staff responding to COVID-19. Our results revealed
that VRH technology quickly improved sleep quality among medical
staff. Several possible reasons for these findings are discussed below.

First, although what participants see and hear in VR scenarios
is distinct from the real environment, it still constitutes a relatively
realistic perception. Therefore, participants were able to enter directly
into the virtual scene without having to imagine themselves in it and
felt free and accepted implied reality. Hypnosis can be used to directly
communicate with the subconscious mind, and to subconsciously
input new instructions. VR imagery may enable greater engagement
compared with traditional hypnosis methods [16] and participants in
one study expressed a high degree of satisfaction with the relaxation
they experienced in the VR intervention [17].

Second, VRH can reduce negative emotional symptoms.
Previous studies reported that VR exposure treatment effectively
reduced participants’ fear of storms [18], and that VR decreased
anxiety levels among deployed military medics [19]. Additionally,
using electroencephalography, Tarrant et al [20] reported that VR
intervention reduced broadband Beta activity in the anterior cingulate
cortex, consistent with a physiological reduction of anxiety, further
supporting the therapeutic potential of VR for anxiety management
and stress reduction programs. Previous studies also demonstrated
that hypnosis intervention can reduce depressive symptoms during
pregnancy [21] and postpartum [22]. Depression and anxiety are
associated with various sleep-related issues [23]. The improvement
of mood may be an important factor in improving sleep quality, and
depression improved after VRH in the current study.

Third, both overwork and wearing tight protective clothing can
lead to chronic fatigue and exhaustion, which are reported to be related
to sleep disturbance [24]. Gao et al. [25] employed VR to investigate
physiological responses, psychological responses, and individual
preferences for different urban environments. The results revealed that
participants experienced the greatest physiological stress restoration
when asked to close their eyes for relaxation, and presentation of
participants’ preferred scene VR provided both objective and subjective
relaxation. Anderson et al. [26] reported that VR can provide relaxation
for people living in isolated confined environments, particularly when
matched to personal preferences. Therefore, it may be necessary for
participants to choose their own preferred scenarios to relax and
improve their sleep.

Importantly, appropriate VRH technology should be selected for
providing psychological stress intervention for front-line medical
staff during the COVID-19 epidemic. This technology could play
an important role in emergency response teams. First, the VRH
intervention substantially reduces the required contact time between
psychological professionals and team members, thus reducing the risk
of spreading disease. Second, this technique can benefit a variety of
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and improving negative emotions besides sleep quality, and these
symptoms are impossible for an unassisted psychologist to treat at
the same time. Third, participants may prefer to relax as a “healthy”
person through VRH rather than undergoing psychotherapy as a
psychologically “unhealthy” person; thus, VRH may provide a bridge
of respect between participants with stress symptoms and medical staff.

The current study involved several limitations that should be
considered. First, there was no comparison with other interventions. In
our 150-member team, there was only one psychological professional.
Thus, it is unrealistic to implement other methods at the same time.
Moreover, we were unable to compare our sample with other teams
because there is no unified command or design [27]. Second, several
members of the team had direct communication with psychological
professional through the mobile WeChat app, potentially having a
positive effect on their cognitive stress responses.

Conclusion

Overall, in sudden epidemic situations, medical staff are always at
the forefront, which inevitably leads to stress reactions. Thus, finding
quick and effective intervention methods is critical. VRH can improve
the sleep quality of medical staff, reduce negative emotions and relieve
fatigue. Technology-assisted therapies provide a means of psychological
intervention for treating stress under special circumstances.
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