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Abstract: (1) Background: COVID-19 had devastating effects on both physical and mental well-being,
prompting the need for interventions. This study aimed to explore the impact of mindfulness-based stress
reduction on mental health, mindfulness, and sleep disorders in COVID-19 survivors.; (2) Methods: In this
interventional parallel study, the sample was selected university students in nursing and midwifery faculties
using total population sampling. The intervention included providing counseling on mindfulness methods by
trained experts. General health, mindfulness and sleep quality questionnaires were used for data collection.
Data were analyzed using SPSS22, descriptive and interferential statistic. A significance level of 0.05 was
considered; (3) Results: In this study, the mean age of the students was 20.29 + 2.03 years. 69.5% of the
participants were female and 96% were single. 71.3% were studying nursing and 67% had a history of Corona
infection. The intervention was only effective on general health questionnaire and the mean score of this
questionnaire was 1.7 higher than the control group; (4) Conclusions: the study indicated that MBSR
intervention improves mindfulness, mental health, and sleep quality in COVID-19 survivors. Regular
assessment and use of this intervention can help address long-term challenges and improve overall well-being.

Keywords: Mindfulness based stress reduction; mental health; mindfulness; sleep quality; post
COVID period

1. Introduction

COVID-19 was discovered as a new infectious disease caused by a new type of coronavirus,
called SARS-CoV-2 in Wuhan, China in 2019 (1) and became a pandemic in late February 2020 (2).
The COVID-19 pandemic has affected the world and imposed significant stress on the healthcare
system (3). This disease is highly infectious and the major clinical symptoms include fever, dry
cough, fatigue, muscle pain (1), and shortness of breath. People who contract the severe type of this
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disease may experience acute respiratory distress syndrome (2), septic shock, metabolic acidosis,
hemorrhage, and coagulation disorders (4).

The rapid spread of COVID-19 has caused dramatic social, economic, and political disorders
throughout the world (5) and harm to people’s mental health (6) the same as previous pandemics (7).
There are logical concerns that mental disorders can occur during the COVID-19 pandemic and affect
all generations, minorities, and majorities (8). In a study conducted recently in the US on 775 adults,
it was reported that 55% of them believed COVID-19 had affected their mental health, and 71% were
worried about the protentional effects of isolation on American people’s mental health (9). Studies
conducted by Wang (2020) and Qiu (2020) reported severe mental disorders (stress, depression, and
anxiety) in China (10, 11). Xiao (2020) believed that COVID-19 has endangered employees’ physical
and mental health and that stress and anxiety can affect their sleep (12). Bauerle (2020) highlighted
that the fear and uncertainty resulting from COVID-19 cause problems such as anxiety, depression,
anger, drug abuse, and sleep disorders. Xiang et al. (2020) reported that it is time to deal with mental
health during the pandemic (13). Previous studies have shown that cognitive-behavioral therapy
affects mental health outcomes after disasters and Mindfulness-based stress reduction (MBSR) has
led to a decrease in the negative outcomes of manmade disasters (14). Mindfulness is one of the tools
that can improve mental health during the COVID-19 pandemic (15).

MBSR was used for a large number of patients with diseases such as cancer, chronic pain,
depression, anxiety, heart problems, AIDS, stress-related gastrointestinal disorders, hypertension,
sleep disorders, and panic attacks have benefited from this method (16). It has a positive relationship
with mental health, satisfaction with life, emotional intelligence, openness, flexibility, self-esteem,
and optimism. It is high effective in treating anxiety (17). Through mindfulness, patients become
aware of their anxiety and stress and their causes and explore and isolate the unsettled though related
to these feelings. They also learn how to deal with these problems by self-talk (18).

In general, by awareness of negative emotions, they learn to express their thoughts with
acceptance, nonjudging, and ease of mind. This approach helps patients develop, maintain, and
improve strategies for coping with diseases, reducing stress, mood disorders, and enhancing the
immune system (19).

Studies on the effects of MBSR on anxiety, stress, depression, and mental health during COVID-
19 pandemic revealed its effectiveness (20). Verweij et al. (2018) studied the effects of MBSR on
residents. The initial findings indicated that this method was not effective in reducing their emotional
distress. However, it was effective for those who had basic levels of emotional distress (21). The
influence of MBSR on reducing healthcare providers’ stress showed that this method had improved
their quality of life (22) Lim (2020) believes that online education of mindfulness is a beneficial
intervention for reducing stress but does not lead to the improvement of sleep quality over time (23).

Generally, during a pandemic, people experience anxiety, fear, depression, and sleep disorders
due to the fear of being infected. No study has been conducted on the effect of MBSR on mental
health, mindfulness, and sleep disorders. Therefore, due to the necessity of interventions for reducing
mental disorders during this pandemic, this study was conducted to investigate the effects of MBSR
on mental health, mindfulness, and sleep disorders among COVID-19 university students’ survivors
in Kerman, Iran, in 2022.

2. Materials and Methods

2.1. Design and Setting

This study was an interventional parallel study with two groups including a control group
conducted to determine the effects of mindfulness-based stress reduction on mental health,
mindfulness, and sleep disorders among students having survived COVID-19 in 2022 in Kerman. The
study population consisted of all the students accepted in nursing and midwifery schools of Kerman
University of Medical Sciences and Islamic Azad University of Kerman in 2022. The exclusion criteria
included being absent in more than 2 sessions of mindfulness training, having a physical disorder,
and taking psychiatric medication.
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2.2. Sampling

The sample was selected using total population sampling. The participants were invited to take
part in the study. Islamic Azad University and Kerman University of Medical Sciences were selected
as the control and intervention groups, respectively to prevent data contamination and data leak from
the intervention group to the control group.

The potential confounding variables were controlled in group matching using statistical analysis
methods. Ethics Code No. IR KMU.REC.1399.606 was obtained from the ethics committee of Kerman
University of Medical Sciences first. An informed consent form, mental health and mindfulness
questionnaires, and Pittsburgh Sleep Quality Index were completed by both groups in pre-test and
post-test.

The intervention included providing counseling on mindfulness methods by trained experts.
Counseling was done in 6 sessions (twice a week) of 90 minutes. The control group did not receive
any intervention, but those who were willing were given the chance to attend the sessions after the
study. Also, the sessions were held using Adobe Connect under the supervision of the IT expert at
Kerman University of Medical Sciences.

Data Collection Tools

Data was collected using a demographic and contextual information form, and mental health,
mindfulness, and sleep quality questionnaires.

The demographic and contextual information form included age, gender, marital status, job,
education, time of infection, hospitalization length, hospitalization place, etc.

The mental health inventory-28 (MHI28) consists of 28 questions, 14 of which are about mental
well-being and the other 14 about mental distress. It uses a 5-point Likert scale ranging from 1 (Totally
disagree) to 5 (Totally agree). The lowest and highest scores are 28 and 140, respectively. The cut-off
point is 23. The validity and reliability of the questionnaire were assessed by Basharat (2009). The
validity of this questionnaire was 0.87 and 0.88 for mental well-being and mental distress,
respectively. According to his report, the results of the internal consistency test, which was performed
twice, based on Cronbach’s alpha showed that this coefficient was between 0.89 and 0.94 for mental
well-being and distress in sick and normal patients, and the results of the retest ranged from 0.85 to
0.91 (24). The five-facet mindfulness questionnaire (FFMQ) was developed by Baer et al. (2006) to
demonstrate mindfulness elements, which are observing, describing, acting with awareness,
nonjudging regarding internal experience, and nonreactivity to internal experience. This tool is a self-
assessment scale with 39 items and uses a 5-point Likert scale ranging from 1 (Never) to 5 (Always).
In this study, the standard score of mindfulness refers to the score a respondent assigns to the
questions. The score ranges from 39 to 195. The sum of the scores of each subscale leads to a total
score showing that higher scores represent better mindfulness. The observing domain has 8 questions
(1,6,11,15,20,26,31,36), the describing domain has 8 questions (32,16,37,27,22,12,7,2), the acting with
awareness domain has 8 questions (5,8,13,18,23,28,34,38), the nonjudging domain has 8 questions
(3,10,14,17,39,35,30,25), and the nonreactivity domain has 7 questions (4,9,19,21,24,29,33,4). The
validity and reliability of this questionnaire were assessed in “Checking the validity and reliability
of the five-dimensional mindfulness questionnaire in Iranian non-clinical” conducted by
Ahmadvand et al. (2013). The findings of this study indicated that the questionnaire enjoys a desirable
validity (alpha coefficients between 0.0 and 55.83) and reliability among non-clinical samples in Iran
(25).

The Pittsburgh Sleep Quality Index is a self-assessment questionnaire consisting of questions in
7 domains, which are subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleeping medication, and daytime dysfunction. Each question has a score
from 0 (never experienced) to 3 (experienced three times a week or more). The score can range from
0 to 2, and higher scores indicate worse sleep quality. A score of 0-5 shows ideal sleep quality, and
scores of 7-21 indicate undesirable sleep quality. The validity of this questionnaire has been approved
for an Iranian population, and its reliability has been estimated to be 0.98 based on Cronbach’s alpha.

The intervention protocol was developed based on the guideline for mindfulness-based stress
reduction and is presented in the Table 1.
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Table 1. The intervention protocol.

Session Intervention protocol
Introduction, specifying objectives, defining the main variables of the research,
being familiarized with the concept of mindfulness, observing without judgment,
First the flow of internal and external stimulants, being free from the mind’s autopilot,

the raisin exercise
Homework: eating consciously (focusing on what we do at home)
Discussing the homework and the difference from the previous session, talking
about the barriers to the exercise (restlessness and mind-wandering)
Discovering the limitations and boundaries, understanding the body, feelings and
responses to stress, better self-control (flying or fighting)

Body scan exercise (body meditation), sitting meditation and breathing
Homework: Previous homework plus new activities (sitting meditation
Discussing the previous homework, emphasizing living at the moment (getting
out of thinking and dreaming), Seeing and hearing exercise (2 minutes),

Third nonjudging, focusing on the five senses (3 minutes)
Homework: sitting meditation, body scan, breathing, seeing and hearing
consciously in an unpleasant occurrence and alternative behaviors
Discussing the previous homework, defining stress and body’s response to it
Paying attention to body sounds, breathing, breathing and thought, responding to
Fourth challenging situations, conscious walking,
Homework: Previous homework, 3-minute exercise in an unpleasant occurrence,
alternative behaviors, and conscious walking
Discussing the previous exercises, beginning the second stage of body’s conscious
moves and having a more efficient response to stress
Fifth having a more efficient response to stress, meditation in daily life, awareness of
thoughts and emotions, saving more energy to cope with problems
homework: previous exercises,3-minute exercise in an unpleasant occurrence
Discussing the previous exercise and doing exercises in groups of 3, exercising the
successive thoughts technique for 1 hour
Confronting others, mindful socialization, the contents of thoughts are mostly
unreal, what is the best way of protecting myself?
Homework: doing a combination of the exercises, the 3-minute exercise in an
unpleasant occurrence, and a new activity
Discussing the previous exercises, let’s take better care of ourselves (life is like the
game of snakes and ladders, regaining balance in life)
Four-dimensional meditation, specifying unpleasant occurrences and a way of
making them pleasant, through the 3-imute mindfulness exercise
Homework: a combination of the techniques, the 3-minute exercise in an
unpleasant occurrence, and a new activity
Mountain meditation in an open space in the nature, doing the previous exercises
Eighth there, discussing achieving objectives, personality growth, and enhancing coping
skills

Second

Sixth

Seventh

In this study, the study sample was selected using cluster sampling. Based on the study, the
mean and standard deviation of the mindfulness questionnaire were 121.3 and 13.3, respectively. We
calculated 280 samples by considering a 3-unit impact (d), the consistency between the two measures
was 0.1 (g), the significance level was 0.05, and the power was 0.8 (26, 27).

2
2 % (Zl_a'/z + Zl_ﬁ) xag?x(1—p)
a2

n=
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2.3. Data Analysis

To analyze the data, frequency, percentage, mean, and standard deviation for descriptive
statistics and t-tests, Chi-square test (or Fisher's exact test), paired t-test and mixed models were used.
The Kolmogorov-Smirnov test was applied to check the normality of the data. Statistical analyses
were performed in SPSS 22 with a significance level of 0.05.

2.4. Ethical Consideration

The research was registered in the research deputy of Kerman University of Medical Sciences,
the ethics code IR.KMU.REC.1399.606 was obtained from the ethics committee, and a letter of
introduction was received from the research deputy. Also, all of the participants’ consent was gained,
and principles of confidentiality were observed.

3. Results

In this study, the mean age of the students was 20.29 + 2.03 years. 69.5% of the participants were
female and 96% were single. 71.3% were studying nursing and 67% had a history of Corona infection.
None of the students had a history of taking psychiatric medication or sleep disorders. Table 2 reports
and compares demographic variables and compared separately for the intervention and control
groups. Only the gender variable had a significant difference in the two groups (P-value<0.001) and
the other variables in the two groups had almost the same distribution.

The descriptive information of the questionnaires and their subscales before and after the
intervention was reported in Table 3. The mean (SD) of the mindfulness questionnaire before the
intervention was 132.63 (14.64) and after the intervention was 129.98 (16.61). Also, the mean (SD) of
the general health questionnaire before the intervention was 52.30 (7.55) and after the intervention
was 53.81 (8.42), and the mean (SD) of the sleep quality score before and after the intervention was
5.12 (3.34), 4.52 (3.45) repectively.

Table 4 shows the results of questionnaires in two groups before and after intervention. There
was a significant difference between the two groups in the mindfulness score both before and after
the intervention. Also, in each intervention and control group, the mean score of mental health before
and after the intervention decreased statistically. In terms of general health score, there was no
significant difference between the two groups before the intervention. However, after the
intervention, the intervention group scored significantly higher (p-value=0.032). Also, in the
intervention group, the mean score of general health after the intervention had a significant increase
(P-value<0.001), but in the control group, this difference was not significant at before and after
intervention.

In terms of the mean score of sleep quality, there was no significant difference between the two
groups before and after the intervention. After the intervention, this difference was statistically
borderline (p-value=0.051). Also, in each intervention and control group, the mean score of sleep
quality before and after the intervention did not differ statistically.

Due to the significance of the mindfulness score difference between the two groups before the
intervention and the difference in gender frequency in the groups, covariance regression analysis was
used to control the confounding variables in each questionnaire. Table 5 shows the regression
coefficients of the variables in the intervention group, gender, and the initial values (before the
intervention) of each score of the questionnaires. Only the mindfulness score before intervention had
a significant relationship with the mindfulness score after the intervention. With each 1 score increase
in the values of mindfulness before the intervention, the mindfulness mean score after the
intervention increased by 0.84. In other words, people with higher scores before the intervention
gained higher scores after the intervention. The intervention group and gender did not have a
significant relationship with the mindfulness after the intervention.

The intervention group and the initial general health score had a significant relationship with
the general health score after the intervention. The final general health score of the intervention group


https://doi.org/10.20944/preprints202307.1383.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 July 2023 do0i:10.20944/preprints202307.1383.v1

6

was 1.7 higher than that of the control group, and with each 1 score increase in the general health
score before the intervention, the general health score after the intervention increased by 0.70.

Moreover, there was a significant relationship between the initial sleep quality score and the
final sleep quality score. With each 1 score increase in the sleep quality before the intervention, the
sleep quality score after the intervention increased by 0.6. The intervention group and gender did not
show a significant relationship with the sleep quality after the intervention.

Table 2. Descriptive information of the demographic variables for the intervention and control

groups.
Variable Total (n=219) Intervention = (n=102) Control p-value®
Age 20.29+2.03 20.16+2.12 20.56+1.82 0.106*
Gender
Male 98 (30.5) 88 (40.2) 10 (9.8) <0.001*
Female 223 (69.5) 131 (59.8) 92 (90.2)
Marital status
Single 308 (96.0) 210 (95.9) 98 (96.1) 0.999*
Married 13 (4.0 9 (4.1) 4 (3.9) '
Education
Nursing 229 (71.3) 163 (74.4) 66 (64.7) 0.073*
Midwifery 92 (28.7) 56 (25.6) 36 (35.3)
Number of children
0 221 (69.1) 157 (72.1) 64 (62.7)
1 8(2.5) 4 (1.8) 4 (3.9) 0.338*
2 25 (7.8) 16 (7.3) 9 (8.8)
>2 66 (20.6) 41 (18.8) 25 (24.6)
Contracting
COVID-19
Yes 215 (67.0) 148 (67.6) 67 (65.7) 0.737*
No 106 (33.0) 71 (32.4) 35 (34.3) '
Medication us
No 315 (100.0) 215 (100.0) 100 (100.0) )
yes 0 0
*: chi-square test +:t-test.
Table 3. Descriptive information of the questionnaires before and after the intervention.
Questionnaire Scale Before After
Mean (SD) Median (IQR) Mean (SD) Median (IQR)
Observing  28.93 (5.52) 29 (25-33) 28.03 (6.31) 28 (24-32)
Describing  28.71 (4.67) 29 (25-32) 28.16 (4.96) 28 (24.25-32)
Acting with
Mindfulness awaroness 28.79 (5.43) 29 (25-33) 27.42 (6.25) 28 (24-32)
Nonjudging  24.97 (4.98) 24 (22-28) 24.94 (5.80) 24 (21-28)
Nonreactivity 21.24 (3.38) 21 (19-24) 21.41 (4.16) 21 (19-24)
Total 132.63 (14.64) 132 (122.5-142)  129.98 (16.61) 127 (117-140)
Physical 12.04 (2.73) 12 (10-14) 12.5 (3.03) 12 (10-15)
General Anxiety 10.25 (3.08) 10 (7-13) 10.69 (3.59) 10 (7-14)
Health Social 21.10 (1.69) 21 (21-22) 21.14 (2.40) 21 (21-22)
Depression ~ 11.84 (3.23) 10 (10-12) 9.41 (3.38) 8 (7-11)
Total 52.30 (7.55) 50 (46-57) 53.81 (8.42) 52 (47-60)

Sleep Quality ~ Total 5.12 (3.34) 5 (3-7.75) 452 (3.45) 4(2-7)
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Table 4. A comparison of the mean scores of mindfulness, general health, and sleep quality before
and after the intervention in the two groups at different times.

Questionnaire Group Before After p-value”
Intervention 129.88+13.43 126.94+14.98 <0.001
Mindfulness Control 138.14+15.46 135.90+18.07 0.008
P-value’ <0.001 <0.001
Intervention 52.61+7.29 54.56+8.73 <0.001
General Health Control 51.68+8.02 52.33+7.61 0.301
P-value 0.315 0.032
Intervention 5.34+3.29 4.83+3.69 0.933
Sleep Quality Control 4.72+3.43 3.90+2.84 0.438
P-value” 0.219 0.051
*: independent sample t- test, **: paired t-test.
Table 5. The regression coefficients of the questionnaires using mixed model.
Questionnaire Parameter Regre:s?lon SE 95% CI p-value
coefficient
Intervention group -1.48 1.45 -4.34,1.38 0.309
Mindfulness i ii?::;g;ier)e . 2.10 1.42 4.90, 0.69 0.140
. . 0.84 0.04 0.76, 0.93 <0.001
intervention
Intervention group 1.70 0.85 0.04, 3.37 0.045
General Gender (male) -0.43 0.86 -2.13,1.28 0.623
Health Genere‘ll health I?efore the 0.70 0.05 0.61, 0.80 <0.001
intervention
Intervention group 0.49 0.51 -0.51, 1.49 0.336
. Gender (male) 0.28 0.52 -0.76,1.32 0.597
Sleep quality Sleep quality before the
. . 0.60 0.06 0.47,0.73 <0.001
intervention

4. Discussion

According to the findings, mindfulness-based stress reduction has led to an improvement in
mindfulness, general health, and sleep quality among nursing students who recovered from COVID-
19. Various studies have been conducted in this regard. Zhang claimed that mindfulness meditation,
body awareness, Yoga, and mindfulness-based stress reduction can lead to spiritual awakening and
can improve self-regulation and decrease stress in addition to its influence on mindfulness (28).

Rahmani et al. (2014) stated that one of the objectives of mindfulness-based stress reduction
programs is the improvement of mindfulness and self-acceptance skills (29). No study has been
conducted having investigated the effect of this type of intervention on university students who
recovered from COVID-19. However, in other studies, mindfulness intervention was found effective
on the participants’” mindfulness. For instance, the findings of the study conducted by Lampe and
Miiller revealed that this intervention could impact the participants” mindfulness over a 6-month
period (30). The results of a systematic review and meta-analysis showed that online mindfulness-
based intervention was effective on the mental health and mindfulness of university students.
Considering the effectiveness of this intervention on the mindfulness of students who recovered from
COVID-19, it appears that through this intervention students learned the skills that are usually
improved by mindfulness, which can be effective in dealing with the problems associated with post-
COVID period (31). According to Adelian et al. (2021), mindfulness skill training is performed to help
improve present-moment awareness as well as resilience to everyday stress (31).

Furthermore, the results of the present study showed that mindfulness-based stress reduction
training was effective on the general health of the students who recovered from COVID-19. Many
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studies had been conducted on the impact of this intervention on the health of different groups, ink.
Chen Chang, in their study, reported that online mindfulness-based stress reduction intervention
was able to improve mental health, mental image, and self-efficacy among cancer patients (32). Gu et
al. stated that the improvement of flexibility resulting from MBSR can be a significant variable in the
relationship between mindfulness skills and mental health in stressful situations (33).

The findings of another study proved that a full curriculum of MBSR, which is provided in
online live classes, is practical and acceptable and shows a potential to reduce the effects of major
stressors such as the COVID-19 pandemic on mental and physical health. According to the review of
the literature and the usefulness of MBSR for different groups suffering from diseases and later
complications, this approach can improve people’s health by reducing mental disorders and can
guide them toward a better quality of life and more peace (34, 35).

Another finding of the present study was the positive effect of MBSR on sleep quality. The
literature review did not result in finding any study having assessed the effect of this intervention on
COVID-19 survivors’ sleep quality. However, the effects of this intervention on other groups’ sleep
quality have been analyzed. Zhao et al (2020) reported that mindfulness had a positive effect on breast
cancer survivors’ sleep quality (36). Kang et al. also reported the effect of MBSR on cancer survivors’
sleep quality during and after the intervention (37). Also, Zhao et al (2019) who studied the effect
of mindfulness on asthma patients’ sleep quality confirmed the effectiveness of this method (38).
Relevant but separate studies have highlighted the positive effects of mindfulness training on sleep
quality. High mindfulness is associated with improved sleep quality, and an increasing number of
randomized controlled trials have reported the improvement of sleep quality after mindfulness
training in clinical and non-clinical populations (39). The results of a meta-analysis indicated that
there is moderate strength of evidence that MBSR affects sleep quality (40).

MBSR on sleep quality, mental image, and perception of mindfulness among cancer patients
was effective (41).

5. Conclusions

The findings of the present study indicated that MBSR intervention was effective in increasing
mindfulness and improving mental health and sleep quality in COVID-19 survivors. Since COVID-
19 survivors may face mental and physical disorders over time, it is suggested that these people be
continuously assessed, and this type of intervention be used as a reliable and stable treatment to
reduce, improve, or moderate other problems.
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