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Abstract

Background COVID-19 can lead to increased psychological symptoms such as post-traumatic stress
disorder (PTSD), depression, and anxiety, especially for patients with COVID-19. Studies suggest that
mindfulness-based intervention is an effective, easily delivered and non-aggressive online therapy for
patients with mental disorders. This study aims to explore the efficacy and possible mechanism of a
Mindful Living With Challenge (MLWC) intervention designed for Chinese COVID-19 survivors in
alleviating their psychological problems caused by both the disease and the pandemic.

Methods This study is a protocol for a randomized controlled trial. More than 1600 eligible participants
will be assigned 1:1 to an online MLWC intervention group or a waitlist control group. All participants will
be asked to complete online questionnaires at baseline, post-program, and 3-month follow-up. The
primary outcome is mental health status which includes PTSD and other psychological symptoms (i.e.
depression, anxiety). The secondary outcomes are related physical symptoms including fatigue and
sleeplessness assessed by verified scales such as the Fatigue Scale-14, Pittsburgh Sleep Quality Index. In
addition, Five Facets Mindfulness Questionnaire, the Nonattachment Scale, the Stillness Scale, the
Resilience Style Questionnaire and the Social Support Scale will be used to assess the mindfulness,
stillness, nonattachment level, resilience and perceived social support before and after the intervention,
which may be the possible mediators and moderators of the link between the MLWC intervention and
target outcomes. Data will be analyzed based on an intention-to-treat approach, and SPSS software will
be used to perform statistical analysis.

Discussion This study will provide scientific evidence on the efficacy and possible mechanism of the
MLWC intervention in improving the quality of life and psychological status among COVID-19 survivors in
China. Findings from this study will contribute to a growing research field that assesses the effectiveness
of mobile-based and theoretically guided interventions for improving the psychological status of the
COVID-19 survivors. Moreover, findings from this study will also contribute to the prevention and
management of the psychological complications patients face during such public health emergencies.

Trial registration Chinese Clinical Trial Registry (ChiCTR), ChiCTR2000037524; Registered on August 29,
2020, http://www.chictr.org.cn/showproj.aspx?proj=60034.

Article Summary
Strengths and limitations of this study

e With more than 1600 COVID-19 survivors included, this is the largest trial ever performed to test the
effect of the mindfulness-based intervention on psychological well-being and quality of life

e The current study will use RCT, double-blind, evidence-based meditation design, and a longer period
of intervention and follow-up, which may ensure more solid conclusions
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e With verified standard scales, the measurement quality of the target outcome variables can be
ensured

e The hierarchical multiple regression analyses will be used to determine how mindfulness training
affects the outcome variables and to evaluate mindfulness, stillness, nonattachment, resilience and
perceived social support as the possible mediators and moderators of the link between the tailored
Mindful Living With Challenge (MLWC) intervention and target outcomes

 Itis difficult to avoid contamination between the intervention group and the control group if
participants who know each other will be assigned to different groups

1 Background

Coronavirus disease (COVID-19), the infection caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), was first reported on December 31,2019. On March 11, 2020, the World Health
Organization (WHO) declared the COVID-19 as a pandemic due to its rapid global spreading. Globally,
there have been 53,766,728 COVID-19 cases and 1,308,975 deaths (2.43% of total cases), particularly
among vulnerable populations such as patients with chronic diseases and the elderly.[1, 2] As of

24:00 pm on Nov 15, China alone has resulted in 92,452 cases and 4,749 deaths due to COVID-19.[3] It
can be seen that the mortality rate of COVID-19 has been declining recently, which means that more and
more patients have been released from the hospital after being cured. Therefore, the focus has now been
shifted to taking measures to rehabilitate COVID-19 survivors, including the restoration of their physical
functions and psychological development.

Evidence suggests that this disease has psychological consequences on healthcare workers, students
and other population, especially for COVID-19 patients.[4—11] Immediately after the outbreak, a
considerable proportion of patients with COVID-19 reported post-traumatic stress disorder (PTSD) (more
than 33.0%), depression (60.2%), and anxiety (55.3%) symptoms in Shanghai, China.[8] In addition, a
survey conducted in March showed that 45.9% of patients had symptoms of depression, 38.8% had
anxiety and 54.1% had insomnia in Wuhan, China.[9] COVID-19 survivors in other countries have similar
psychological status.[10, 11] In Ecuador, one of the most affected countries by the COVID-19 pandemic in
Latin America, of the 759 confirmed or suspected COVID-19 patients, 20.3% showed moderate to severe
depressive symptoms, while 22.5% showed moderate to severe anxiety.[10] In addition, after one month
of hospitalization for 402 COVID-19 survivors in Milan, the reported PTSD was 28%, depression was 31%,
anxiety was 42%, and insomnia was 40%.[11] Over time, while the mental symptoms and quality of life of
COVID-19 survivors will improve, they are still significantly worse when compared to the rest of the
population who didn't suffer from COVID-19. Therefore, the psychological impacts of COVID-19 should
not be overlooked and should be examined from the long-term public health perspectives.

In view of the current epidemic prevention and control requirements, Internet-based interventions can
provide an alternative to face-to-face therapy in enhancing mental health and quality of life for patients
with COVID-19. Increasing evidence has shown the efficacy of Internet-based interventions in the

treatment of mental health, especially mindfulness-based interventions.[12-14] Mindfulness-based
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intervention (MBI) is an approach that focuses on the cultivation of conscious awareness, and orientation
towards the present moment with curiosity and openness.[15] It emphasizes the transience of all
sensations, thoughts and feelings. During systematic training, mindfulness is cultivated through
exercises such as mindfulness breathing, sitting meditation, body scan, and stretching exercises.[16] In
addition to practicing within the intervention period, participants will be encouraged to practice
mindfulness activities daily.

In mainland China, WeChat App and its small programs have dominated the browsing time of mobile
phone users.[17] Given the emerging need for psychological rehabilitation among COVID-19 survivors
recently, this randomized controlled trial will be conducted in this population to examine the effectiveness
and feasibility of a 6-week Mindful Living With Challenge (MLWC) intervention focusing on mental health
and quality of life via WeChat. We hypothesized that the training could enhance the physical and mental
health at post-program and 3-month follow-up.

2 Methods/design
2.1 Study design

This is a prospective, randomized, parallel-group, double-blind, blank controlled trial involving an online 6-
week MLWC intervention with a 3-month follow-up. More than 1600 COVID-19 survivors over 18 years old
will be randomized to: (1) intervention group: this group will receive a baseline questionnaire followed by
a 6-week web-based MLWC intervention, and two questionnaire surveys at post-program and 3 months
after the intervention, or (2) waitlist control group: participants in this group will receive three
questionnaire surveys conducted simultaneously with the intervention group, and start the same
intervention after a 3-month waitlist period (Fig. 1). This study protocol is reported in accordance with
SPIRIT reporting guidelines and results will be reported in line with the Consolidated Standards of
Reporting Trials (CONSORT) statement and the CONSORT statement for non-pharmacological
interventions.[18-20]

2.2 Study objectives

» The primary study objective is to assess the efficacy of the MLWC intervention on PTSD, depression,
and anxiety among COVID-19 survivors.

» The secondary study objective is to investigate the effects of the MLWC intervention on fatigue and
sleep quality among COVID-19 survivors.

» The exploratory objective is to determine how mindfulness training affects mental state and quality of
life among COVID-19 survivors and to evaluate mindfulness, stillness, nonattachment, resilience and
perceived social support as the possible mediators and moderators of the link between the MLWC
intervention and target outcomes.

2.3 Settings
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The study will be carried out at the Wuhan Jinyintan Hospital, Hubei province, China. All researchers and
support staff in this project will be trained based on the same protocol and are required to have an
educational background in medicine or public health. Digital informed consent will be obtained from all
subjects to ensure their voluntary participation. This study is planned to be performed in December 2020
and will last for about 4 months.

2.4 Sample size

A priori power analysis has been conducted on G*power software. The trial between the MLWC
intervention group and the control group will be testing superiority in promoting mental health status at a
superiority margin of 10%. Thus, with a 1:1 allocation to each group and allowing for a 40% attrition rate,
at least 1600 participants will be recruited (power = 0.9, a = 0.05, two-tail).

2.5 Recruitment

Participants will be recruited through advertisements posted in hospitals and publicity by doctors in
outpatient clinics or patient contact groups. Interested participants will be informed about the benefits
and possible risks of participation in the study, including failure to achieve the expected intervention
effects. Completion of electronic informed consent will be required before screening the eligibility of
participating in the study.

Once the informed consent is obtained, a psychiatrist will complete the eligibility checklists and record
the candidates who fail to meet the inclusion criteria. Furthermore, a senior nurse will record the mobile
phone number of participants to facilitate follow-up services. All of the above personal information will
be kept confidential on an encrypted laptop and used for research purposes only. Table 1 shows schedule
of enrolment, interventions and assessments.
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Schedule of enrolment, interventions, and assessments

Table 1

TIME POINT

ENROLMENT:

Eligibility screen
Informed consent
Allocation
INTERVENTIONS:

The Mindful Living With
Challenge intervention
group

Waitlist control group
ASSESSMENTS:

Primary outcome
measures

Impact of Events Scale-
Revised

Patient Health
Questionnaire

Generalized Anxiety
Disorder Questionnaire

Peace of Mind Scale

Secondary outcome
measures

Fatigue Scale-14

Pittsburgh Sleep Quality
Index

The possible mediators
and moderators

STUDY PERIOD
Enrolment Allocation
0 to
X
X

X
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Post-allocation

4

baseline

1o

Intervention

period

13

Post-

assessment

Close-
out

ty

Follow-up

assessment




STUDY PERIOD

Five Facets Mindfulness X X X
Questionnaire

The Nonattachment Scale X X X
The Stillness Scale X X X
The Resilience Style X X X

Questionnaire

The Social Support Scale X X X

2.6 Eligibility criteria
2.6.1 Inclusion criteria

Participants must first agree to electronic informed consent in order to participate in the study as required
by the ethics committee. The participants have to meet the following criteria:

1) Over 18 and under 65 years old
2) Have a history of COVID-19 infection
3) Proficiency in Chinese

4) Be able to independently cooperate with doctors to complete various scale assessments and
corresponding tests

5) Have a mobile communication equipment such as a mobile phone, and a WeChat account.
6) Mobile equipment can access the Internet at any time

7) Have not received medications for PTSD, depression, anxiety, fatigue, or sleep disorders within 1 month
prior to enrollment in the study.

2.6.2 Exclusion criteria

Those who meet any of the below criteria will be excluded:

1) With serious mental illness or suicidal tendencies

2) Suffering from serious heart, brain, lung, kidney, liver, and other medical diseases or tumors

3) Having difficulty cooperating with the questionnaire survey and intervention
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2.7 Randomization and blinding

Participants who meet the eligibility criteria will be randomly assigned (in a 1:1 ratio) to the online MLWC
intervention group or waitlist control group. They are supposed to provide informed consent by clicking
the ‘l agree to join in the research’ button on the electronic details page of the study. After that, a QR code
will pop up on the page. By scanning this code, participants will be randomly assigned to the intervention
or control group (in a 1:1 ratio) by computer-generated numbers. The trial will blind all people who might
influence the outcome assessments, including the participants, data analysts, and outcome assessors.
Before the trial, the principal investigator of the project will organize training on the randomization
procedure and ensure that each employee is clearly aware of their responsibilities.

2.8 Intervention
2.8.1 The Mindful Living With Challenge (MLWC) intervention

Participants in the intervention group are required to follow the developed WeChat small program by
scanning the code, and then receive the online MLWC intervention. The MLWC intervention will be
developed by two psychiatrists, and one of them has been certified in the Training of Mindfulness
Facilitation program at the UCLA Mindful Awareness Research Center. The MLWC intervention adopts
some elements from mindfulness-based stress reduction and Mindful Awareness Practices. The MLWC
intervention includes mindfulness meditation and mindful stretching as core components. A similar
intervention has been successfully used on attention monitoring and acceptance in pregnant women in
China.[14] Through a series of mindfulness training courses, participants are hypothesized to increase
their ability to regulate their emotions and learn to observe the physical pain and psychological
frustration caused by COVID-19 infection with equanimity. The purpose of the study is to help
participants improve their skills in coping with psychological symptoms, improve their quality of life
during recovery, and prepare to return to a normal life.

The MLWC intervention will involve Internet-based mindfulness training conducted in 6 weekly sessions
of 2 sessions a week and 0.5 hour per session, which focus on the four important parts of MBI: attention
control, self-awareness, acceptance and discernment, and relating to difficult thoughts/emotions. Two
new sessions of online lessons will be updated weekly in six weeks. The study participants are expected
to spend an average of 1 hour per week viewing each lesson, which consisted of a theoretical instrument,
some meditation practices, and homework in the form of audio and video. Participants will be required to
perform formal/informal mindfulness practice at home for 5 minutes daily initially, advancing to 20
minutes daily at the end of the intervention period, and to record or report their difficulties and progress
during the practice. See Table 2 for the context of the MLWC intervention.
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Table 2

The Content of Mindful Living With Challenge (MLWC) intervention

Session

Theoretical instrument

Explanation of the 5 facets of mindfulness
(i.e. describing, acting with awareness, non-
judging, and non-reacting), and of the
importance of the mindfulness practices
which is a means to attention control, how can
we incorporate mindfulness into daily life,
previous application and scientific findings of
mindfulness based interventions.

Explanation of the brain’s mode of action and
being, thoughts/emotions/body feeling.

Instructing participants to talk to their bodies,
relieve the pain and pressure in the healing
process. Recognize the pain and try to
persuade themselves to accept it, and realize
self-awareness in the process.

Introduce the scientific understanding of sleep,
sleep hygiene education, and seven attitudes
of practicing mindfulness.
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Meditation
practice

Mindful
eating
practice,

mindful
breathing
meditation

Mindful
body scan
practice,
three-
minute
breathing
space
practice

Sitting
meditation
(mountain
meditation
and
mindful
sleep
meditation)

Homework

Participants will be
asked to conduct daily
life mindfulness
practices and mindful
breathing meditation for
5-10 minutes daily for 7
days a week.

Participants will also be
asked to record and
provide feedback on any
difficulties and their
experience during the
training.

Participants will be
asked to conduct
mindful body scan
practice, three-minute
breathing space practice,
and filling in
pleasant/unpleasant
experiences calendar for
10-15 minutes daily for
7 days a week
respectively.

Participants will also be
asked to record and
provide feedback on any
difficulties and their
experience during the
training.

Participants will be
asked to conduct sitting
meditation and
mindfulness clock for 15
minutes daily for 7 days
a week respectively.

Participants will also be
asked to record and
provide feedback on any
difficulties and their
experience during the
training.




Session  Theoretical instrument

4 Introduce mindful living with thoughts, using
the ‘STOP’ and ‘RAIN’ principle to dealing with
a storm of thoughts and emotions

5 Introduce mindful movement for relaxing body
and mind. Explanation of identification of
avoidance response, allowing and letting it go

6 Introduce tired funnel and how to balance our

daily life, mindful living with a challenge, and
how to live a mindful life, live in the present.

Meditation
practice

Mindful
walking
meditation,

sitting
meditation
(lake
meditation)

Mindful

yoga
practice

Sounding
meditation;
loving and
kindness
meditation

Homework

Participants will be
asked to conduct
mindfulness listening
practice, mindfulness
movement, and STOP/
RAIN practice for 15-20
minutes daily for 7 days
a week respectively.

Participants will also be
asked to record and
provide feedback on any
difficulties and their
experience during the
training.

Participants will be
asked to conduct sitting
meditation for 15
minutes daily for 7 days
a week and practice
mindful yoga three times
a day as appropriate.

Participants will also be
asked to record and
provide their feedback
on any difficulties and
their experience during
the training.

Participants will be
asked to list
nourishing/consuming
activities and weave
their own mindfulness
parachute.

Participants will be
encouraged to engage in
various mindfulness
practices on a daily
basis in the future.

Participants will be
asked to complete the
post-program
questionnaire and give
feedback on the content,
form, and organization
of the intervention.
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To enhance adherence, push notifications from the WeChat small program will be sent to participants
daily to remind them about their weekly attendance and regular practice. In addition, participants can
share experiences, discuss barriers, and progresses during each practice with the program manager (i.e.
staff with nursing background) at any time on the WeChat platform. Furthermore, an experienced nurse
will determine whether some participants exhibit severe psychological symptoms through reviewing the
station letter and online consultation records, which will ensure the safety of participants and the quality
of this study.

2.8.2 Control group

Participants in the waitlist control group will receive the full 12-session online MLWC intervention upon
completion of all treatment procedures by the intervention group after the 3-month follow-up survey.

2.9 Patient and public involvement

There was no patient or public involvement in the study design and conduct of the study.

3 Measures
3.1 Adherence

Participants will be informed of the importance of attending each session and required to complete the
homework, as the effectiveness of the MLWC intervention on mental health and quality of life is
dependent on compliance. Adherence to the intervention was examined through documentation of
completed sessions. Firstly, the Internet-based intervention platform can automatically record which
participant has logged into each session and how much time they spend on mindfulness training per
week. In addition, participants will be asked to report their homework to the researchers when completing
each session. Moreover, the post-program questionnaire will be sent to the participants at the end of the
intervention to ask about their compliance issues.

3.2 Outcome measurements

3.2.1 Primary outcome: PTSD, depression, anxiety and
peace of mind

Impact of Events Scale-Revised

The psychological impact of COVID-19 will be assessed by the Impact of Event Scale-Revised (IES-R).
IES-R is a self-administered questionnaire that has been well-validated in the Chinese population for
determining the extent of psychological impact after exposure to a public health crisis within one week of
exposure.[21, 22] This 22-item questionnaire is composed of three subscales and aims to measure the
mean avoidance, intrusion, and hyperarousal. Total score can be divided into 0-23 (Normal), 24-32 (Mild
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psychological impact), 33—-36 (Moderate), and > 37 (Severe). Cronbach's a for the Chinese version of IES-
R is more than 0.80.[23]

Patient Health Questionnaire

The 9-item Patient Health Questionnaire (PHQ-9) assesses depression in primary care and other medical
settings on a 4-point Likert scale (0 = Never; 3 = Always).[24] Total possible scores range from 0 to 27,
cutoffs are 5, 10, 15, and 20 for mild, moderate, moderately severe, and severe depression, respectively.
The standard cut-off score of 10 or greater maximized combined sensitivity and specificity.[25] The
Chinese version of the PHQ-9 has been well-validated (Cronbach's a=0.86).[26]

Generalized Anxiety Disorder Questionnaire

The 7-item Generalized Anxiety Disorder Questionnaire assesses the level of general anxiety on a 4-point
Likert scale (0 = Never, 3 = Always).[27] Total possible scores range from 0 to 21, with higher scores
indicating higher levels of anxiety, and a cutoff score > 6 is recommended to identify anxiety symptoms.
[28] Cronbach's a for the Chinese version of GAD-7 is 0.89.[28]

Peace of Mind Scale

The 7-item Peace of Mind Scale was developed by Lee et al. to measure the peace of mind, one part of
the well-being in the Chinese culture.[29] Each item can be scored on a 1-5 scale and a higher score
indicates a higher level of peace. A Chinese version of FS-14 has been validated (Cronbach's a = 0.90).[30]

3.2.2 Secondary outcomes: fatigue and sleep quality
Fatigue Scale-14

Fatigue scale-14 (FS-14) assesses the patient's level of physical fatigue (8 items) and mental fatigue (6
items).[31] Each item can be scored on 1 (Yes) or 0 (No), and a higher score indicates greater severity of
fatigue. A Chinese version of FS-14 has been validated (Cronbach's a=0.81).[32]

Pittsburgh Sleep Quality Index

The 19-item Pittsburgh Sleep Quality Index (PSQIl) assesses respondent’s sleep disturbances during the
past month on a 4-point Likert scale of 0—3.[33] PSQI can be divided into 7 component scores: subjective
sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of
medication, and daytime dysfunction.[33] Total possible scores range from 0 to 21, with lower scores
indicating better sleep quality. The Chinese version of the PSQI has shown good reliability and validity
(Cronbach's a = 0.84).[34]

3.2.3 The possible mediators and moderators
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Five Facets Mindfulness Questionnaire

To evaluate the mindfulness level, 39 items from the Five Facets of Mindfulness Questionnaire (FFMQ)
will be used.FFMQ is a self-reported questionnaire with 5 mindfulness domains: observing, describing,
acting with awareness, non-judgment, and non-reactivity.[35] The items are rated on a 5-point Likert scale
ranging from 1 (Never true) to 5 (Always true), and higher total scores indicate greater mindfulness.
Cronbach's a for the Chinese version of FFMQ is 0.86.[36]

The Nonattachment Scale

To measure nonattachment, the 7-ltem Nonattachment Scale (NAS-7) will be used. NAS-7 is a short form
of the original 30-item NAS.[37, 38] Each item can be scored on a scale from 1 (Disagree strongly) to 6
(Agree strongly). Sample items include, 'l can let go of regrets and feelings of dissatisfaction about the
past’, 'l do not get 'hung up' on wanting an 'ideal’ or 'perfect' life, etc. Cronbach's a of the Chinese version
is 0.82.[39]

The Stillness Scale

To measure the extent to which participants experience stillness, the 11-item Stillness Scale will be used.
It is developed and validated by one of the authors with three subscales: tranquility, concentration, and
equanimity. Each item can be rated on a scale from 1 (Completely not like me/never) to 6 (Very much like
me/always). Sample items includes: 'l can stabilize my emotion to create a feeling of calmness.’
Cronbach's a of the Chinese version ranges from 0.72-0.75 (The reference of this scale is under review).

The Resilience Style Questionnaire

To measure participants' resilience, the 17-item Resilience Style Questionnaire (RSQ) will be used.
Participants will be rated on a 5-point Likert scale from 1 (Never) to 5 (Always), with higher scores
indicating higher levels of resilience. The Chinese version has been proved a valid and reliable tool in
assessing resilience among Chinese general population and clinical patients. The Cronbach’s alpha is
0.88.[40]

The Social Support Scale

The level of emotional and material social support that participants receive will be measured with two
items: 'How much support can you obtain from family/friends/colleagues when you need to talk or to
obtain emotional support?' and ‘"How much support can you obtain from family/friends/colleagues when
you need material support (e.g financial help)?'. Each item can be recorded on scales that rang from 0
(None) to 10 (Tremendous). The Cronbach's a of the scale is 0.68.[41]

3.3 Data collection, management, and monitoring

Data will be collected at baseline (1 week before the intervention), post-intervention (1 week after the last
session), and at 3-month of follow-up. The questionnaire comprises structured and open-ended questions
about mental health status, quality of life, and satisfaction with the program. Demographics will be
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collected at baseline, including age, employment status, education level, marital status, and other
information.

Electronic questionnaires powered by the REDCap software will be used to collect data, so there will be no
formal data monitoring committee. Survey questions filled up by the participants will be automatically
uploaded to the read-only web-based database to ensure the authenticity of the data. Moreover, our
researchers will promptly check the collected data after each questionnaire survey.

3.4 Statistical analysis

IMB SPSS Statistics 22.0 will be used to process data and conduct a t-test, chi-square test, and
correlation analysis. Analyses will be conducted based on an intention-to-treat approach, and two-sided
with p < 0.05 will be considered statistically significant. Quantitative data accords with normal
distribution will be described as mean + standard deviation (SD), and qualitative data will be expressed as
the number (percentage). Student'’s t-test and the chi-square test will be employed to examine between-
group differences in the baseline. The repeated measures ANOVA will be used to compare the scores for
the six instruments, and the paired-samples t-test will be used to test for within-group differences. We will
also conduct a correlation analysis to test the associations between variables in pre-program and post-
program in each group. Structural Equation Model will be conducted to explore the interaction of the
variables.

Furthermore, in order to elaborate on the meaning of the relationship between the mindfulness training
and the outcome variables of mental state and quality of life among COVID-19 survivors, an analysis of
mediator or moderator effects will be conducted and some more in-depth information about the research
may be explained. We will use the hierarchical multiple regression analyses to test how or why some
facets of mindfulness may take a role in our outcomes.

4 Discussion

There is no doubt that the COVID-19 pandemic has created an unprecedented global health challenge. At
the same time, we cannot ignore the secondary crisis of mental health that the outbreak may cause.
Currently, there are 86,761 COVID-19 survivors cured and discharged from hospital in the Chinese
mainland, about one-third of them (i.e. 27,000 patients) may be suffering from mental iliness as reported
by the survey results in Wuhan, China.[3, 9] Prolonged exposure to stressful hospitalization, complex
medical examination procedures, and worries about the difficulty of returning to normal life can lead to
long-term psychological harm.[42] This will undoubtedly affect the normal operation of many families
and bring huge health and economic pressure to the country. Thus, innovative measures with social
distancing merit mental health support to be implemented during the COVID-19 pandemic and its
aftermath.

Previous studies showed that mindfulness practices are effective to alleviate anxiety, recurrent
depression, reduce PTSD symptoms, and improve sleep.[12—-14, 43] The intervention research based on
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the internet platform can increase the timeliness, convenience, and interaction of intervention training,
which is more in line with the particularity of psychological intervention. Nevertheless, the WeChat App
and its small programs to be used in the current study have become an integral part of everyday life for
an enormous number of users in China.[17] In addition, in order to ensure the effectiveness and feasibility
of the intervention, our content and process of intervention will be reviewed and supervised by a
psychiatrist with mindfulness training qualification, and the project will be jointly managed by the
medical staff of the hospital's rehabilitation department.

The evaluation of the online MLWC intervention proposed in this study for the treatment of psychological
symptoms among COVID-19 survivors is scarce in the international literature. The current study will use
RCT, double-blind, evidence-based meditation design, and a longer period of intervention and follow-up,
which may ensure more solid conclusions compared to similar studies.[13, 44] Moreover, some studies
have found that the mindfulness intervention did not affect all of the mindfulness facets.[45, 46]
Therefore, we can also explore the 12 sessions of the MLWC intervention as intermediaries on the
outcome measures, to determine which sessions have the greatest impact on the outcome, and provide a
new intervention direction for future psychological interventions. Furthermore, given the inexpensive and
portable features of the online MLWC intervention, it can be more easily implemented in harder-to-reach
but Internet-accessible populations.

This article describes the design and content of a parallel-group RCT. The study aims to test differences
in mental health and quality of life between COVID-19 survivors receiving the online MLWC intervention
and the control group and uncover the underlying mechanism. The expected benéefits of this research
project might be numerous, as it will provide a series of evidence-based and interactive mindfulness
interventions, with social-distancing merits, to treat psychological symptoms and promote quality of life
among COVID-19 survivors in China and all over the world. The intervention materials also have the
potential to be utilized in other populations in various similar situations.
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COVID-19: Coronavirus Disease 2019

MLWC: Mindful Living With Challenge

MBI: Mindfulness-based intervention

PTSD: Post-traumatic stress disorder
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IES-R: Impact of Events Scale-Revised
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PHQ-9: Patient Health Questionnaire

GAD-7: Generalized Anxiety Disorder Questionnaire
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FS-14: Fatigue Scale-14

PSQI: Pittsburgh Sleep Quality Index

FFMQ: Five Facets Mindfulness Questionnaire
NAS-7: The Nonattachment Scale

RSQ: The Resilience Style Questionnaire

SD: Standard Deviation

P. Probability

Declarations

Ethics approval and consent to participate

This study has been approved by the Ethical Review Committee of Institute of Pathogen Biology, Chinese
Academy of Medical Sciences, Beijing, China (IPB-2020-22). Electronic informed consents will be
obtained from all participants prior to the baseline survey. Trial results and findings will be published in
peer-reviewed journals and scientific conferences.

Consent for publication
Not applicable.
Availability of data and materials

The original data generated from this study and the analyzed results will be available from the
corresponding author upon reasonable request.

Competing interests
None.
Funding

The Innovative Engineering Program sponsored by the Chinese Academy of Medical Sciences (2020-12M-
2-015, 2019-12M-2-005) and Asian Regional Special Cooperation Fund of National Health Commission of

Page 17/24



the People's Republic of China (BLXMO01)
Authors' contributions

Xiaoyou Su, Mingyu Si and Weijun Xiao prepared the first draft. Qiuping Tang and Chen Pan provided
overall guidance for the mindfulness-based interventions. Hao Wang, Yiman Huang and Jun Lian were
responsible for the questionnaire design. Winnie WS Mak provided instrumental support for the part of
outcome measures. Chen Wang and Zhiwei Leng will be responsible for the overall project in Wuhan,
China. Luzhao Feng, Weizhong Yang and Yu Jiang finalized the manuscript based on the comments from
other authors.

Acknowledgements
Not applicable.
Protocol amendments

Any modifications to the protocol which may impact on the conduct of the study will be approved by the
Ethical Review Committee of Institute of Pathogen Biology prior to implementation. Other minor
amendments will just be agreed upon by the cooperation team and documented in a memorandum.

References

1. WHO. COVID-19 Weekly Epidemiological Update, 17 November 2020.
https://www.who.int/publications/m/item/weekly-epidemiological-update—17-november-2020
(accessed November 18, 2020).

2. World Health Organization. (2020b). Coronavirus disease 20719 (COVID-19): Situation report 63.
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200323-sitrep-63-covid-
19.pdf?sfvrsn=d97cb6dd_2 (accessed November 18, 2020).

3. National Health Commission of the People's Republic of China. Nov 76: Daily briefing on novel
coronavirus cases in China. http://en.nhc.gov.cn/2020-11/16/c_82153.htm (accessed November 18,
2020)

4. Luo M, Guo L, Yu M, et al. The psychological and mental impact of coronavirus disease 2079
(COVID-19) on medical staff and general public - A systematic review and meta-analysis. Psychiatry
Res. 2020 Sep;291:113190. doi: 10.1016/j.psychres.2020.113190

5. Si MY, Su XY, Jiang Y, et al. Psychological impact of COVID-19 on medical care workers in China.
Infect Dis Poverty. 2020 Aug 12;9(1):113. doi: 10.1186/s40249-020-00724-0

6. Xie L, Luo H, Li M, et al. The immediate psychological effects of Coronavirus Disease 2019 on
medical and non-medical students in China. Int J Public Health. 2020 Nov;65(8):1445-1453. doi:
10.1007/s00038-020-01475-3

Page 18/24



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

. Xiong J, Lipsitz O, Nasri F, et al. Impact of COVID-19 pandemic on mental health in the general

population: A systematic review. J Affect Disord. 2020 Dec 1;277:55-64. doi:
10.1016/j.jad.2020.08.001

. Guo Q, Zheng Y, Shi J, et al. Immediate psychological distress in quarantined patients with COVID-19

and its association with peripheral inflammation: A mixed-method study. Brain Behav Immun.
2020;88:17-27. doi:10.1016/j.bbi.2020.05.038

.HuY, ChenY, Zheng Y, et al. Factors related to mental health of inpatients with COVID-19 in Wuhan,

China [published online ahead of print, 2020 Jul 15]. Brain Behav Immun. 2020;S0889-
1591(20)30948-X. doi:10.1016/j.bbi.2020.07.016

Paz C, Mascialino G, Adana-Diaz L, et al. Behavioral and sociodemographic predictors of anxiety and
depression in patients under epidemiological surveillance for COVID-19 in Ecuador. PLoS One. 2020
Sep 30;15(9):e0240008. doi: 10.1371/journal.pone.0240008. PMID: 32997705.

Mazza MG, De Lorenzo R, Conte C, et al. Anxiety and depression in COVID-19 survivors: Role of
inflammatory and clinical predictors. Brain Behav Immun. 2020 Jul 30:50889-1591(20)31606-8. doi:
10.1016/j.bbi.2020.07.037

Grossman P, Niemann L, Schmidt S, et al. Mindfulness-based stress reduction and health benefits. A
meta-analysis. J Psychosom Res. 2004;57(1):35-43. doi:10.1016/S0022-3999(03)00573-7

Wei N, Huang BC, Lu SJ, et al. Efficacy of internet-based integrated intervention on depression and
anxiety symptoms in patients with COVID-19. J Zhejiang Univ Sci B. 2020;21(5):400-404.
doi:10.1631/jzus.B2010013

Yang M, Jia G, Sun S, et al. Effects of an Online Mindfulness Intervention Focusing on Attention
Monitoring and Acceptance in Pregnant Women: A Randomized Controlled Trial. J Midwifery
Womens Health. 2019;64(1):68-77. doi:10.1111/jmwh.12944

Bishop SR, Lau M, Shapiro S. Mindfulness: A proposed operational definition. Clinical psychology:
Science and practice. 2004;11:230-241. doi: 10.1093/clipsy.bph077

Kabat-Zinn J. Full catastrophe living: using the wisdom of your body and mind to face stress, pain,
and illness. New York, NY: Dell Publishing, a division of Bantam Doubleday Dell Pub. Group; 1990.
Tencent. (2018). Tencent Announces 2018 First Quarter Results. Available at:
https://www.tencent.com/en-us/articles/15000691526464720.pdf (accessed November 18, 2020).
Chan A-W, Tetzlaff JM, Ggtzsche PC, et al. SPIRIT 2013 Explanation and Elaboration: Guidance for
protocols of clinical trials. BMJ. 2013;346:€7586. doi: 10.1136/bmj.e7586.

Schulz KF, Altman DG, Moher D, et al. CONSORT 2010 statement: updated guidelines for reporting
parallel group randomised trials. BMJ. 2010;340:c332. https://doi.org/10.1136/bmj.c332.

Boutron |, Moher D, Altman DG, et al. Extending the CONSORT statement to randomized trials of
nonpharmacologic treatment: explanation and elaboration. Ann Intern Med. 2008;148(4):295-309.
https://doi.org/10.7326/0003-4819-148-4-200802190-00008.

. Weiss DS, Marmar CR (1997). The Impact of Event Scale — Revised. In: Wilson JP, Keane TM (eds)

Assessing psychological trauma and PTSD. Guilford Press, New York, pp 399-411
Page 19/24


https://www.tencent.com/en-us/articles/15000691526464720.pdf
https://doi.org/10.7326/0003-4819-148-4-200802190-00008.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Chew N.W.S,, Lee G.K.H., Tan B.Y.Q. A multinational, multicentre study on the psychological
outcomes and associated physical symptoms amongst healthcare workers during COVID-19
outbreak. Brain Behav Immun. 2020 doi: 10.1016/j.bbi.2020.04.049.

Wu KK, Chan KS. The development of the Chinese version of Impact of Event Scale-Revised (CIES-R).
Soc Psychiatry Psychiatr Epidemiol. 2003;38(2):94-98. doi:10.1007/s00127-003-0611-x

Kroenke K, Spitzer RL, Williams JB. The PHQ-9.validity of a brief depression severity measure. J Gen
Intern Med, 2001,16(9):606-613.

Moriarty AS, Gilbody S, McMillan D, et al. Screening and case finding for major depressive disorder
using the Patient Health Questionnaire (PHQ-9): a meta-analysis. Gen Hosp Psychiatry.
2015;37(6):567-576. doi:10.1016/j.genhosppsych.2015.06.012

Bian CD, He XY, Qian J,et al. The reliability and validity of a modified patient health questionnaie for
screening depressive syndrome in general hospital outpatients. Journal of Tongji University (Medical
Science), 2009,30(5):136-140.

Spitzer RL, Kroenke K, Williams JB, et al. A brief measure for assessing generalized anxiety disorder:
the GAD-7. Arch Intern Med. 2006;166(10):1092-1097. doi:10.1001/archinte.166.10.1092

Tong X, An D, McGonigal A, et al. Validation of the Generalized Anxiety Disorder-7 (GAD-7) among
Chinese people with epilepsy. Epilepsy Res. 2016;120:31-36. doi:10.1016/j.eplepsyres.2015.11.019
Lee Y-C, Lin Y-C, Huang C-L, et al. The construct and measurement of peace of mind. J. Happiness
Stud. 2013;14:571-590. doi: 10.1007/s10902-012-9343-5.

Sikka P, Pesonen H, Revonsuo A. Peace of mind and anxiety in the waking state are related to the
affective content of dreams. Sci Rep. 2018;8(1):12762. Published 2018 Aug 24. doi:10.1038/s41598-
018-30721-1

Chalder T, Berelowitz G, Pawlikowska T, et al. Development of a Fatigue Scale. J Psychosom Res,
1993, 37(2):147-153. doi:https://doi-org-443.webvpn.cams.cn/10.1016/0022-3999(93)90081-P.
Wong WS, Fielding R. Construct validity of the Chinese version of the Chalder Fatigue Scale in a
Chinese community sample. J Psychosom Res 2010; 68(1): 89-93.

Buysse DJ, Rd RC, Monk TH, et al. The Pittsburgh Sleep Quality Index: a new instrument for
psychiatric practice and research. Psychiatry Research,1989, 28(2):193-213.

Liu XC, Tang MQ, Hu L, et al. The validity and reliability of Pittsburgh Sleep Quality Index. Chin J
Psychiatry 1996;29:103-107.

Baer RA, Smith GT, Hopkins J, et al. Using self-report assessment methods to explore facets of
mindfulness. Assessment. 2006;13(1):27-45. doi:10.1177/1073191105283504

Hou J, Wong SY, Lo HH, et al. Validation of a Chinese version of the Five Facet Mindfulness
Questionnaire in Hong Kong and development of a short form. Assessment. 2014;21(3):363-
371.doi:10.1177/1073191113485121

Elphinstone, Brad, Baljinder K. Sahdra, and Joseph Ciarrochi. "Living well by letting go: Reliability and
validity of a brief measure of nonattachment." (2020).

Page 20/24



38.

39.

40.

41.

42.

43.

44,

45.

46.

Sahdra BK, Shaver PR, Brown KW. A scale to measure nonattachment: a Buddhist complement to
Western research on attachment and adaptive functioning. J Pers Assess. 2010 Mar;92(2):116-27.
doi: 10.1080/00223890903425960. PMID: 20155561.

Sahdra BK, Ciarrochi J, Parker PD, et al. Empathy and nonattachment independently predict peer
nominations of prosocial behavior of adolescents. Front Psychol. 2015 Mar 19;6:263. doi:
10.3389/fpsyg.2015.00263.

Mak WWS, Ng ISW, Wong CCY, et al. Resilience Style Questionnaire: Development and Validation
Among College Students and Cardiac Patients in Hong Kong. Assessment. 2019 Jun;26(4):706-725.
doi: 10.1177/1073191116683798

Li J, Mo PK, Wu AM, et al. Roles of Self-Stigma, Social Support, and Positive and Negative Affects as
Determinants of Depressive Symptoms Among HIV Infected Men who have Sex with Men in China.
AIDS Behav. 2017 Jan;21(1):261-273. doi: 10.1007/s10461-016-1321-1.

Righy C, Rosa RG, da Silva RTA, et al. Prevalence of post-traumatic stress disorder symptoms in adult
critical care survivors: a systematic review and meta-analysis. Crit Care. 2019;23(1):213. Published
2019 Jun 11. doi:10.1186/s13054-019-2489-3

Kim SH, Schneider SM, Bevans M, et al. PTSD symptom reduction with mindfulness-based stretching
and deep breathing exercise: randomized controlled clinical trial of efficacy. J Clin Endocrinol Metab.
2013;98(7):2984-2992. doi:10.1210/jc.2012-3742

Guo L, Wu M, Zhu Z, et al. Effectiveness and influencing factors of online education for caregivers of
patients with eating disorders during COVID-19 pandemic in China. Eur Eat Disord Rev.
2020;10.1002/erv.2783. doi:10.1002/erv.2783

Querstret D, Cropley M, Fife-Schaw C. Internet-based instructor-led mindfulness for work-related
rumination, fatigue, and sleep: Assessing facets of mindfulness as mechanisms of change. A
randomized waitlist control trial. J Occup Health Psychol. 2017;22(2):153-169.
doi:10.1037/0cp0000028

Tyler Boden M, Bernstein A, Walser RD, et al. Changes in facets of mindfulness and posttraumatic
stress disorder treatment outcome. Psychiatry Res. 2012;200(2-3):609-613.
doi:10.1016/j.psychres.2012.07.011

Figures

Page 21/24



Allocation

Pre-survey

Consent forms
obtained and
Eligibility screen

—

Number of no
response or declined

Randomization
(n=21600)

X

t0: MLWC
intervention group
(n=800)

1 week before intervention

t1: Pre-test
questionnairs

'

Intervention

t2: 2 session per week,
12-session online
MLWOC intervention

[ Post-survey

Start immediately after intervention

t3: Post-test
questionnairs

3 months after intervention

t0: Waitlist
control group

(n=800)

1 week before intervention

t1: Pre-test
questionnairs

:

t2: Blank control
without any

treatment

Start immediately after intervention

t3: Post-test
questionnairs

3 months after intervention

t4: Follow-up

questionnairs

3-month t4: Follow-up
Eollow-up questionnairs
Y
ITT Analysis ITT Analysis
Figure 1
Flow Chart

Page 22/24




Allocation

Pre-survey

Consent forms
obtained and
Eligibility screen

—

Number of no
response or declined

Randomization
(n=21600)

X

t0: MLWC
intervention group
(n=800)

t1: Pre-test
questionnairs

'

1 week before intervention 1

Intervention

t2: 2 session per week,
12-session online
MLWOC intervention

[ Post-survey

Start immediately after intervention

t3: Post-test
questionnairs

3 months after intervention

t0: Waitlist
control group
(n=800)

week before intervention

t1: Pre-test
questionnairs

:

t2: Blank control
without any
treatment

Start immediately after intervention

t3: Post-test
questionnairs

3 months after intervention

t4: Follow-up
questionnairs

3-month t4: Follow-up
Eollow-up questionnairs
Y
ITT Analysis ITT Analysis
Figure 1
Flow Chart

Supplementary Files

This is a list of supplementary files associated with this preprint. Click to download.

Page 23/24



Consentform.docx
Consentform.docx
SPIRITChecklist.docx
SPIRITChecklist.docx

Page 24/24


https://assets.researchsquare.com/files/rs-118300/v1/cd8b55076823fbf67c865c94.docx
https://assets.researchsquare.com/files/rs-118300/v1/397964bd8265e59fecdea2c9.docx
https://assets.researchsquare.com/files/rs-118300/v1/5a2356b7cc1f2153a4257b29.docx
https://assets.researchsquare.com/files/rs-118300/v1/4c8196bac8130a668610ccc3.docx

