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Abstract

Aim: The coronavirus disease 2019 (COVID‐19) pandemic has caused unprecedented

stress. Mindfulness‐based interventions (MBIs) are known to be effective in reducing

stress. However, it is unclear how long‐term outcomes differ between those who

continue mindfulness practice after MBIs and those who do not. In this study, we

hypothesized that those who continued mindfulness practice would have higher stress

tolerance, and we examined this hypothesis through a survey of MBI graduates. In this

study, we examined the association between the continuation of mindfulness practice

among MBI completers and individual stress during the COVID‐19 epidemic.

Methods: A cross‐sectional survey of MBI graduates was conducted. The physical and

mental health states were compared between those who established a habit of

mindfulness practice (practice group) and those who did not (no practice group).

Results: The data were collected from 95 participants (response rate: 53.7%). Of the

total respondents, 66 (69.5%) practiced mindfulness. Although the degree of perceived

stress due to the COVID‐19 pandemic was not statistically different between the

practice and no practice groups, the practice group showed significantly lower levels of

depression (p = 0.007), higher levels of resilience (p = 0.006), higher levels of overall

health (p = 0.006), and higher levels of mental health (p = 0.039). The effect of

mindfulness practice on reducing depression was fully mediated by resilience.

Conclusion: Among MBI graduates, those who regularly practiced mindfulness had

lower levels of depression and higher levels of physical and mental health. Thus, the

continuation of mindfulness practice increases resilience, buffers against new stressors

such as the COVID‐19 pandemic, and has the potential to prevent depression.
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INTRODUCTION

The unprecedented coronavirus disease 2019 (COVID‐19) pandemic

has plunged the world into a highly stressful environment, causing a

huge impact on global mental health.1 Large‐scale studies on the

general population have suggested a high prevalence of anxiety and

depression (16%–34%), subjective stress (8%), and insomnia associ-

ated with COVID‐19.1–4 Rigorous infection prevention measures,

such as wearing masks and social distancing, have significantly

reduced interpersonal contact, tremendously changing the way

people interact and communicate with each other.5 Besides the fear

of getting infected, people have experienced secondary harmful

effects, such as domestic violence, increased alcohol and tobacco

abuse, and social isolation, resulting from quarantine and working

from home.3,6 The impact of prolonged stress on mental health has

been intense.7

The effectiveness of mindfulness‐based interventions (MBIs),

such as mindfulness‐based stress reduction (MBSR) and mindfulness‐

based cognitive therapy (MBCT), on chronic stress has been well

established.8–11 A few follow‐up studies have shown that MBIs

prevent depression recurrence and reduce anxiety even after the

completion of the interventions. However, evidence for the long‐

term effects of MBIs is scarce.10

A substantial proportion of individuals who participate in MBIs

are expected to continue mindfulness practice even after the

completion of program. Kabat‐Zinn reported in a 6–48‐month

follow‐up study that an average of 75% of MBSR graduates

practiced mindfulness meditation after completing the program.12

Considering that long‐term meditation practitioners undergo

various affective, behavioral, and physiological changes,13,14 such

as decreased rumination, decreased fear of emotion, and increased

behavioral self‐regulation, it is possible that MBI graduates who

practiced mindfulness meditation daily might have responded

differently to the stress caused by COVID‐19, compared to those

who discontinued mindfulness practice after the completion of the

MBI program. Subsequently, the long‐term physical and mental

health states during the COVID‐19 pandemic might differ between

the two groups.

Previous research has shown that MBIs increase resilience.15

Resilience is the ability to adapt or change successfully in the face of

adversity. An individual's resilience is an essential factor in their

recovery from mental health problems.16 Thus, we assumed that

people who practiced mindfulness meditation daily might be more

resilient than those who do not, and this higher resilience might

improve their ability to cope with the stress related to COVID‐19,

leading to mental stability.

In this study, we conducted a cross‐sectional survey among

individuals who received MBIs before the COVID‐19 pandemic and

compared the physical and mental health states under the stress of

the COVID‐19 pandemic of those who had a routine of mindfulness

practice and those who did not. Furthermore, we analyzed the

involvement of resilience in the effect of the continued mindfulness

practice on mental health under the COVID‐19 pandemic.

METHODS

Procedure

A cross‐sectional questionnaire‐based survey was conducted. Ques-

tionnaires measuring stress and mindfulness practices during the

COVID‐19 pandemic were distributed through the postal mail to

participants who met the inclusion criteria. The data were collected

anonymously. The survey period was from June 1, 2020 to June 30,

2020. From April 7, 2020 to May 25, 2020, the Japanese government

announced a state of emergency due to COVID‐19 and instructed

people to refrain from unnecessary outings. This survey was

performed immediately after the end of the state of emergency,

suggesting that people responded to the survey in an uncertain

condition due to the COVID‐19 pandemic. This study was approved

by the Ethics Committee of the authors' institution.

Participants

The following were included as participants: (1) those who attended

at least 8 weeks of mindfulness‐based programs that were conducted

as different studies before May 2020 (mindfulness‐based programs

for healthy individuals,17 health care professionals,18 patients with

anxiety disorders,19 or patients in interdisciplinary pain centers with

chronic pain20), (2) those who were 20 years or older at the time of

the survey, and (3) those who provided written consent.

Those excluded were: (1) individuals who have difficulty reading

and writing Japanese, (2) people with severe physical or psychological

symptoms (e.g., cognitive dysfunction, disorientation, or severe

depression), and (3) individuals inferred as unsuitable for participation

by their physician in‐charge.

Mindfulness interventions

The MBI was implemented as a program based on MBCT. The program

consisted of group sessions and homework sessions. All programs

included the raisin exercise (eating meditation), a body scan, breathing

meditation, yoga, walking meditation, and compassion meditation. In

addition to basic mindfulness meditation instructions, psychoeducation

was provided for each group of participants (psychoeducation on well‐

being for healthy individuals, resilience for health care professionals,

coping with anxiety for patients with anxiety disorders, and pain‐

sustaining beliefs and behaviors for patients with chronic pain). Instructors

were psychiatrists, nurses, and clinical psychologists trained in MBSR or

MBCT, with at least 5 years of meditation practice.

Measurements

A self‐administered questionnaire was used to collect responses from

the participants.

2 of 10 | IMPACT OF CONTINUED MINDFULNESS PRACTICE



Sociodemographic characteristics

Sociodemographic characteristics included gender, age, marital

status, number of people cohabitating, highest educational level

achieved, job situation, and presence of physical and psychological

illness.

Impact of COVID‐19

To assess the impact of COVID‐19 on daily life, participants were

asked to report whether people close to them had been diagnosed

with the COVID‐19 infection. In addition, participants were asked to

determine the degree of impact of the pandemic on their employ-

ment (e.g., loss of job, work transformed to telecommuting) and

household income (decreased, no change, or increased).

Psychological states

We assessed the participants' depression, anxiety, and stress using

the Depression Anxiety Stress Scale‐21 (DASS‐21),21 consisting of 21

items on a 4‐point scale. The reliability and validity of the Japanese

version of the DASS‐21 have been verified.22

To measure post‐traumatic stress symptoms, we used the Impact of

Events Scale‐Revised (IES‐R), a widely used scale to evaluate symptoms

of post‐traumatic stress disorder (PTSD).23 The IES‐R is a 22‐item, 5‐point

scale that assesses intrusive symptoms, avoidance symptoms, hyperar-

ousal symptoms, and sleep disturbance. The reliability and validity of the

Japanese version of the IES‐R have been verified.24

Sleep conditions were assessed using the Athens Insomnia Scale

(AIS).25 The AIS includes eight items on a 4‐point scale indicating the

severity of insomnia over the past month. Participants were

categorized according to their total score as having no insomnia

(1–3 points), probable insomnia (4–5 points), or insomnia (6 or more

points). The reliability and validity of the Japanese version of the AIS

have been verified.26

Quality of life

We used the Short Form‐8 (SF‐8) to measure the participants' quality

of life (QOL). The SF‐8 is a comprehensive measure of health‐related

QOL composed of eight domains including physical functioning, role

physical, bodily pain, general health,vitality, social functioning, role

emotional, and mental health, along a 5‐point scale.27 The score for

each domain was calculated as a deviation score based on national

norms (50 points). In addition, the physical summary and mental

summary scores were calculated by multiplying the scores of the

domains that are closely related to the body (physical functioning,

role physical, bodily pain, and general health) and mind (vitality, social

functioning, role emotional, and mental health). The Japanese version

of the SF‐8 has been validated.26

Resilience

The Connor‐Davidson Resilience Scale (CD‐RISC)28 was used to

measure psychological resilience against adversity. The CD‐RISC

consists of 25 items on a 5‐point scale, with higher scores indicating

higher resilience. The Japanese version of the CD‐RISC has been

validated.29

Mindfulness practice as a daily habit

We investigated whether the participants practiced mindfulness

meditation as a daily habit by asking, “Do you have a routine of

mindfulness practice?” The participants who answered “yes” were

defined as the practice group, and those who answered “no” were

defined as the no practice group. For the practice group, additional

questions were asked to investigate the average duration of weekly

mindfulness practice (how many minutes per day and how many

times per week you practice mindfulness meditation).

Perceived usefulness of mindfulness on COVID‐19

To investigate how mindfulness affected participants' stress associ-

ated with COVID‐19, we used the following questions: “Do you feel

stress related to COVID‐19?” on a 5‐point scale ranging from

“strongly agree” to “strongly disagree” and “Has mindfulness helped

you cope with the stress caused by COVID‐19?” on a 5‐point scale of

“very helpful,” “fairly helpful,” “neither helpful nor unhelpful,” “not

very helpful,” and “not helpful.” The participants who answered “very

helpful” or “fairly helpful” were asked to describe how mindfulness

was helpful. Those who responded otherwise were asked to provide

specific reasons why they felt mindfulness was not helpful.

Data analysis

We compared sociodemographic characteristics, the impact of

COVID‐19, and stress‐related factors between the practice and no

practice groups using a t test for continuous variables and a χ² test for

categorical variables. For qualitative survey items, responses were

categorized based on thematic analysis.30

To examine the effect of resilience on the association between

routine of practicing mindfulness and depression, we conducted a

mediation analysis using the bootstrapping method.31 The analyses

were adjusted for potential confounding factors, including age, sex,

number of cohabitations, status of infection with COVID‐19 in

oneself and others, COVID‐19 impact on work, and COVID‐19

impact on income. Variables were standardized, and 5000 permuta-

tions were performed to generate each effect and 95% confidence

intervals (CI).

All statistical analyses were performed using the Statistical

Package for Social Sciences (SPSS) Version 25.0 (IBM Corp).
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PROCESS 3.0 extension was utilized for mediation analysis.32

Statistical significance was determined using two‐tailed p values

of <0.05.

RESULTS

Sociodemographic characteristics

Questionnaires were distributed through the postal mail to 177

people, of whom 95 responded (response rate: 53.7%). The mean age

of the respondents was 51.2 years old, and females accounted for

73.7% of the participants.Twenty health care workers were included

in the respondents (mean age: 45.6 years old, 85% female).

Of the total respondents, 69.5% (n = 66) practiced mindfulness at

the time of the survey. Of the 66 participants who continued to

practice mindfulness, 17 (25.8%) were health care professionals. The

median of the average weekly practice time for mindfulness

meditation in the practice group was 25min (mean: 40min, range:

3–210min). The background factors of the practice and no practice

groups are shown in Table 1. There was no statistical difference

between the practice and no practice groups in terms of gender,

marital status, highest educational level achieved, job situation,

physical or psychological illness comorbidities, and the proportion of

health care workers. The only difference between the two groups

was in the number of people cohabiting (p = 0.029).

Impact of the COVID‐19 pandemic

The impact of COVID‐19 on participants' daily life is shown in

Table 2. Regarding contact with COVID‐19, 9% of the practice group

and 17% of the no practice group experienced an infection or

suspected infection in themselves and their surroundings, which

showed a significant difference (p = 0.037). Regarding the impact on

work, 23% of the practice group and 24% of the no practice group

reported a transition to telecommuting. There was no difference in

the percentage of participants who lost their job due to COVID‐19

and household income between the practice and no practice groups

(p = 0.196). More than 70% of the respondents in the practice and no

practice groups answered “strongly agree” or “agree” to the question

asking whether they feel stress induced by the COVID‐19 pandemic.

There was no statistically significant difference between the two

groups on this parameter (p = 0.557).

Stress‐related factors, QOL, and resilience

The quantitative data of stress‐related factors were compared

between the practice and no practice groups (Table 3). The practice

group showed significantly lower levels of depression (p = 0.007),

higher levels of resilience (p = 0.006), higher levels of overall health

states (p = 0.006), and higher levels of mental health states (p = 0.039)

than the no practice group. There was no significant difference in

PTSD‐related symptoms between the two groups. The SF‐8 scores in

the two groups were lower than the national average of 50 points for

all subscales.

Perceived usefulness of mindfulness

Responses to the question, “Has mindfulness helped you cope with

the stress caused by COVID‐19?” and the categories of helpful and

unhelpful reasons for mindfulness are shown in Figure 1. Of the total

respondents, 52% answered mindfulness to be “very helpful” or

“fairly helpful.” The most frequently mentioned reasons for mindful-

ness being helpful were “peaceful mind,” “awareness of myself,

breath, and this moment,” and “self‐compassion.”The primary reason

for mindfulness not being helpful was the “failure of habituation.”

Mediating the effect of resilience on the association
of mindfulness practice continuation with depression

Figure 2 and Table 4 show the mediation analysis results, examining

the effect of a routine of practicing mindfulness on depression

through resilience. There was a significant association between the

routine of mindfulness practice and resilience (path a) and between

resilience and depression (path b). The standardized indirect effect

(path a × b) was significantly lower (−0.1445; 95% CI = −0.2969 to

−0.0388). The standardized direct effect (path c) was −0.1409 (95%

CI = −0.331 to 0.0493; p = 0.1443), suggesting a full mediation model

of resilience for the effect of a routine of practicing mindfulness on

depression.

DISCUSSION

In this study, we examined whether a routine of mindfulness practice

in MBI graduates was related to better physical and mental health

states in the highly stressful environment caused by the COVID‐19

pandemic.Those who established a mindfulness practice as a daily

habit showed a lower level of depression than those who did not,

while the degree of stress due to COVID‐19 was not statistically

different between the two groups. Both the number of people living

together and employment status possibly affected mental health and

the practice habit. However, this study was performed under a

specific circumstance, that is, the COVID‐19 pandemic, suggesting

that generalization of the associations should be considered with

caution. Furthermore, the effect of routine mindfulness practice on

reduced depression was fully mediated by resilience.This suggests

that resilience increased with continued mindfulness practice after

the completion of MBIs, buffering newly occurring stress (such as

that resulting from COVID‐19) against depression. These findings

consist of a survey performed during the COVID‐19 pandemic in

China, which showed that mindfulness practice protected mental
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health and that frequency of the practice was associated with

improvement of mental health.33

The following are speculations on how the mindfulness practice

increased the participants' levels of resilience and decreased their

levels of depression.

In mindfulness practice, people are encouraged to direct their

attention to the present moment, helping them focus on and

accept the current situation. The United Nations Inter‐Agency

Standing Committee Guidance on Basic Psychosocial Skills for

COVID‐19 Responders proposed that people can differentiate

between what can be and cannot be controlled to manage stress

under the COVID‐19 pandemic.34 The practice of mindfulness

helps people disengage from uncontrollable situations and focus

on controllable ones. In fact, the major reason for our participants

finding mindfulness helpful was “awareness of oneself, breath,

and this moment.” MBIs transform recipients' cognitive and

emotional reactivity, resulting in reduced anxiety, and rumination,

increasing their sense of self‐control.35 This also helped the

participants in our study to accept reality rather than ignore the

stress during the COVID‐19 crisis.

Furthermore, the MBI increased the participants' sense of

psychological well‐being and sense of security during the health‐

threatening situation of the COVID‐19 pandemic. Mindfulness

practice has been known to increase “body listening” and “body

trusting” senses. These senses are part of interoceptive awareness

and help people to actively listen to their body for insight and

experience their body as safe and trustworthy.36 Indeed, the

participants' perceptions of their own “general health,” which was

measured using the SF‐8, was significantly higher in the practice

group than in the no practice group, which might be facilitated by

their careful attention to and confidence in their body (higher levels

of “body listening” and “body trusting”).

Finally, increased compassion, which is known to be achieved

by MBIs,37 might have helped people to feel “connected” with

others during the pandemic. Many of our participants reported

compassion and self‐compassion while answering how

TABLE 1 Comparison of demographic characteristics between the mindfulness continuing group and discontinued group (N = 95).

Practice group (n = 66) No practice group (n = 29) p‐value

Age (years), mean (SD), range

[min–max]

51.0 (11.1) [23–80] 51.5 (10.8) [37–75] 0.834

Sex, N (%)

Male 20 (30.3) 5 (17.2)

Female 46 (69.7) 24 (82.8) 0.183

Marital status, N (%)

Unmarried 18 (27.3) 8 (27.6)

Married 41 (62.1) 18 (62.1)

Divorced or bereaved 7 (10.6) 3 (10.3) 0.999

Cohabitation, N (%) 22 (33.3) 4 (13.8)

Living alone

Living with two 18 (27.3) 16 (55.2)

Living with three or more, 26 (39.4) 8 (27.6)

No answer 0 (0.0) 1 (3.4) 0.029*

Education level, N (%)

Below bachelor degree 25 (37.9) 11 (37.9)

Bachelor 25 (37.9) 14 (48.3)

Masters or Doctorate 14 (21.2) 3 (10.3)

No answer 2 (3.0) 1 (3.4) 0.431

Not employed (including
homemakers), N (%)

12 (18.2) 13 (44.8) 0.007**

With current physical illness, N (%) 24 (36.4) 14 (48.3) 0.275

With current mental illness, N (%) 11 (16.7) 9 (31.0) 0.094

Medical professionals, N (%) 17 (25.8) 3 (10.3) 0.090

Abbreviation: SD, standard deviation.

*p < 0.05; **p < 0.01.
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mindfulness practice was helpful. The compassion fostered by

mindfulness practice might have helped the participants under-

stand the suffering of others and feel connected to their society

even in a socially isolating situation.38

Moreover, continued mindfulness practice had a significant

clinical impact on MBI graduates, even though their practice time

was fairly short. The median duration of practice length in the

practice group was 25min/week, that is, approximately 3–4min per

day. This was much shorter than the standard MBI recommendation

of 30min of practice per day.39

The relationship between the dose (the amount of time

practicing mindfulness at home) and effectiveness of mindfulness

remains controversial. While some studies suggest that those who

meditate for longer periods of time are more likely to experience

significant improvement,40,41 others deny a significant correlation

between the amount of time spent practicing mindfulness at home

and clinical outcomes.42–45 However, our findings should be

interpreted with caution since the time spent on mindfulness practice

was based on the participants' self‐reporting. Moreover, it is difficult

to accurately determine the overall mindfulness practice time since

TABLE 2 Impact of the COVID‐19 epidemic on daily
life (N = 95).

Practice
group (n = 66)

No practice
group (n = 29) p‐value

Contact with COVID‐19
infection, N (%)

Have been infected
with COVID‐19

0 (0.0) 2 (6.9)

Experienced suspected
infection

1 (1.5) 0 (0.0)

Family member
infected

0 (0.0) 2 (6.9)

Someone close (not a

family member)
was infected

5 (7.6) 1 (3.4)

No one close to me
has been infected

60 (90.9) 24 (82.8) 0.037*

Impact of COVID‐19 on

work, N (%)

None (regular work,
with commuting)

25 (37.9) 4 (13.8)

Shifted to

telecommuting

15 (22.7) 7 (24.1)

Lost one's job 0 (0.0) 1 (3.4)

Other 14 (21.2) 4 (13.8) 0.010*

Impact of COVID‐19 on
household income, N (%)

Decreased 17 (25.8) 4 (13.8)

No change 49 (74.2) 25 (86.2)

Increased 0 (0.0) 0 (0.0) 0.196

Feeling stressed by

COVID‐19, N (%)

Strongly agree 16 (24.2) 6 (20.7)

Agree 31 (47.0) 15 (51.7)

Neutral 6 (9.1) 1 (3.4)

Disagree 9 (13.6) 5 (17.2)

Strongly disagree 1 (1.5) 2 (6.9) 0.557

*p < 0.05

TABLE 3 Comparison of stress‐related factors in the practice
group and the no practice group (N = 95).

Practice
group (n = 66)

No practice
group (n = 29) p‐value

DASS 21, mean (SD)

Depression 4.36 (4.1) 7.6 (5.4) 0.007**

Anxiety 1.88 (2.5) 2.6 (2.2) 0.548

Stress 5.08 (3.9) 6.8 (5.6) 0.106

IES‐R, mean (SD)

Intrusion 5.21 (5.6) 6.0 (7.8) 0.581

Avoidance 5.62 (5.4) 6.7 (7.1) 0.482

Hyperarousal 4.39 (4.0) 5.7 (6.2) 0.238

PTSD, N (%) 10 (15.2) 7 (24.1) 0.271

AIS, N (%)

Not insomnia 18 (27.3) 8 (27.6) 0.975

Probably insomnia 15 (22.7) 7 (24.1) 0.881

Insomnia 33 (50.0) 14 (48.3) 0.877

SF‐8, mean (SD)

Physical component
summary

45.4 (7.8) 42.7 (9.9) 0.200

Mental component
summary

43.8 (7.6) 41.3 (8.0) 0.149

Physical functioning 43.8 (10.6) 40.6 (12.1) 0.211

Role physical 46.4 (8.0) 43.2 (10.7) 0.146

Bodily pain 47.2 (9.0) 46.4 (11.3) 0.690

General health 48.2 (7.2) 43.5 (8.1) 0.006**

Vitality 46.9 (6.4) 43.9 (8.4) 0.057

Social functioning 39.9 (10.4) 38.4 (9.7) 0.527

Role emotional 44.4 (8.2) 42.0 (9.5) 0.208

Mental health 46.3 (7.3) 42.9 (7.4) 0.039*

CD‐RISC, mean (SD) 61.48 (15.3) 49.7 (19.3) 0.006**

Abbreviations: AIS, Athens Insomnia Scale; CD‐RISC, Connor–Davidson
Resilience Scale; DASS 21, Depression Anxiety Stress Scale 21; IES‐R,
Impact of Event Scale‐Revised; PTSD, post‐traumatic stress disorder; SD,
standard deviation; SF‐8, SF8 Health Survey.

*p < 0.05; **p < 0.01.
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there are two types of mindfulness practice—formal practice (e.g.,

sitting meditation) and informal practice (mindfulness in daily living)—

and the time spent on informal practice is difficult to identify. Further

studies are needed to address these issues.

In this study, the primary reason for the lack of benefit of

mindfulness was “failure of habituation.” Hence, it is essential for

instructors to support participants in continuing their mindfulness

practice even after the completion of MBI programs. There are

several ways of providing continuous support, such as implementing

additional sessions (“booster sessions”), which has been associated

with better treatment outcomes in MBIs for depression.46 Commu-

nity building as a place to continue mindfulness practice would also

be useful. In fact, one of our participants mentioned that, “It was

difficult to practice alone.” A community of practitioners and peers (a

community called “Sangha” in Buddhism) is necessary to keep MBI

graduates motivated to continue mindfulness practice. Further, the

development of apps and wearable devices that provide easier access

to mindfulness practice would be helpful.

Limitations and suggestions for future studies

This study has several limitations. The participants were recruited

from a single institution and predominantly included females. In a

previous study, females were identified as a risk factor for depression

related to COVID‐19.2 Furthermore, there may have been a bias in

the respondents themselves who were included in the analysis.

Among those who were continuing mindfulness practice as a daily

habit, the response rate may have been higher among those who felt

that mindfulness was effective. Similarly, among those who have not

F IGURE 1 The proportion of respondents who found mindfulness helpful for stress due to COVID‐19 and their reasons (N = 95).

F IGURE 2 The mediating effect of resilience on the association of having a routine of mindfulness practice on depression. Path a, effect of
mindfulness continuation on resilience. Path b, effect of resilience on depression. Path c’, direct effect of mindfulness continuation on
depression. Path c, total effect of mindfulness continuation on depression. **p < 0.01, ***p < 0.001.
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continued to practice mindfulness, it is possible that the more

dissatisfied they are with mindfulness, the more they responded. This

limits the generalizability of our findings.

Our sample was heterogeneous. Our sample contained health-

care workers, patients, and healthy individuals. Although there was

no difference in the severity of psychological distress between

healthcare workers and non‐healthcare workers, it was highly likely

that the healthcare workers had higher stress levels as the study was

conducted immediately after the first declaration of a state of

emergency due to COVID‐19 in Japan.

Moreover, with any observational study, there will be

unmeasured confounders. People with depression and low resilience

may have potential risk factors other than the habituation of

mindfulness practice. Future randomized controlled trials adjusting

for the unassessed factors are needed to examine the effects of a

routine of mindfulness practice in MBI graduates.

Furthermore, major risk factors for depression, such as social

support, financial situation, and neuroticism, were not evaluated.

As the current study was conducted anonymously, the partici-

pants' backgrounds and mental states before starting the MBI

program were not investigated in this study. These factors might

have influenced participants' willingness to continue mindfulness

practice after the completion of the MBI program and their

psychological states at the time of the survey. Moreover, we were

unable to assess the mindfulness traits of participants at the time

of study.

Finally, our study could not identify a causal relationship

between the routine of mindfulness practice and stress reduction

because of the cross‐sectional design. We have also not been able to

examine changes in resilience and depression over time. In this study,

the effect of mindfulness was not separated from the effect of

continued training. Future study is required to identify the effect of

continued training on resilience without mindfulness effects.

CONCLUSION

Our findings showed differences in the physical and mental health

states under the stressful conditions of the COVID‐19 pandemic with

respect to daily mindfulness practice in MBI graduates. The

participants who had a routine of mindfulness practice showed lower

depression and higher resilience than those who did not, even under

the same level of stress exposure. These results suggest that

continuous mindfulness practice might buffer against new stress

and reduce depression by increasing resilience.

DISCLOSURE STATEMENT

The authors declare no conflict of interest.

AUTHOR CONTRIBUTIONS

All authors contributed to the conception and design of the study.

Chisato Tanaka, Kenta Wakaizumi, and Daisuke Fujisawa performed

TABLE 4 Bootstrapped multiple mediation analysis testing the indirect effect of regular mindfulness practice on depression via resilience.

Standardized path
coefficient Bootstrap SE t

BC 95% CI

p‐valueLL UL

Outcome: depression

Path a 0.36 0.11 3.34 0.15 0.58 0.0013**

Path b −0.40 0.09 −4.39 −0.58 −0.22 <0.001***

Path c' −0.14 0.10 −1.47 −0.33 0.05 0.144

Indirect effects

a × b −0.14 0.07 −0.30 −0.04

Total effect

Path c −0.29 0.10 −2.88 −0.48 −0.09 0.005**

Note: The table shows the path standardized coefficients for the total and indirect effects. The analysis controlled for age, sex, number of cohabitants,
COVID‐19 influence on work, COVID‐19 influence on income, and contact with COVID‐19 infection.

Path a, effect of mindfulness continuation on resilience.

Path b, effect of resilience on depression.

Path c’, direct effect of mindfulness continuation on depression.

Path a × b, indirect effect of mindfulness continuation on depression.

Path c, total effect of mindfulness continuation on depression.

Abbreviations: BC 95% CI, bias‐corrected bootstrap 95% confidence intervals; LL, lower limit; SE, standard error; UL, upper limit.

Path coefficients are based on 5000 bootstraps for the indirect effect. LL and UL CIs were used to determine the statistical significance of indirect effects.

**p < 0.01; ***p < 0.001.

8 of 10 | IMPACT OF CONTINUED MINDFULNESS PRACTICE



the material preparation, data collection, and analyses. Chisato

Tanaka wrote the first draft of the manuscript, and all authors

commented on the previous versions of the manuscript. All authors

read and approved the final manuscript.

ACKNOWLEDGMENTS

The authors would like to thank the staff members and the field

coordinators for the survey. We would like to thank Editage (www.

editage.jp) for English‐language editing. This research was partially

supported by Health Labour Sciences Research Grant Number

19FG1001, Grants‐in‐Aid for Scientific Research from the Japan

Society for the Promotion of Science Grant Number JP18K07476,

and The Mental Health Okamoto Memorial Foundation Research

Activity Grant.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT

The datasets analyzed during the current study are available upon

reasonable request. Analyzed data in this study are available under

the permission of the Institutional Review Board of Keio University

School of Medicine corresponding to each request (https://www.ctr.

med.keio.ac.jp/rinri/).

ETHICS APPROVAL STATEMENT

This study was approved by the Institutional Review Board of Keio

University (approval number: 2020‐0096) and was conducted

according to the principles of the Declaration of Helsinki. The return

of the questionnaire was considered as consent to the study.

PATIENT CONSENT STATEMENT

All study participants provided informed consent.

CLINICAL TRIAL REGISTRATION

N/A.

ORCID

Chisato Tanaka http://orcid.org/0000-0003-1737-5573

Daisuke Fujisawa https://orcid.org/0000-0003-1913-6955

REFERENCES

1. Torales J, O'Higgins M, Castaldelli‐Maia JM, Ventriglio A. The
outbreak of COVID‐19 coronavirus and its impact on global mental

health. Int J Soc Psychiatry. 2020;66(4):317–20. https://doi.org/10.
1177/0020764020915212

2. Balakrishnan V, Ng KS, Kaur W, Govaichelvan K, Lee ZL. COVID‐19
depression and its risk factors in Asia Pacific ‐ a systematic review
and meta‐analysis. J Affect Disord. 2022;298(Pt B):47–56. https://
doi.org/10.1016/j.jad.2021.11.048

3. Rajkumar RP. COVID‐19 and mental health: a review of the existing
literature. Asian J Psychiatr. 2020;52:102066. https://doi.org/10.
1016/j.ajp.2020.102066

4. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate

psychological responses and associated factors during the initial

stage of the 2019 coronavirus disease (COVID‐19) epidemic among
the general population in China. Int J Environ Res Public Health.
2020;17(5):1729. https://doi.org/10.3390/ijerph17051729

5. Schlögl M, Jones CA. Maintaining our humanity through the mask:

mindful communication during COVID‐19. J Am Geriatr Soc.
2020;68(5):E12–3. https://doi.org/10.1111/jgs.16488

6. Shigemura J, Ursano RJ, Morganstein JC, Kurosawa M,
Benedek DM. Public responses to the novel 2019 coronavirus
(2019‐nCoV) in Japan: mental health consequences and target

populations. Psychiatry Clin Neurosci. 2020;74(4):281–2. https://
doi.org/10.1111/pcn.12988

7. Lock S, Rubin GJ, Murray V, Rogers MB, Amlôt R, Williams R.
Secondary stressors and extreme events and disasters: a systematic
review of primary research from 2010‐2011. PLoS Curr. 2012;4.

https://doi.org/10.1371/currents.dis.a9b76fed1b2dd5c5bfcfc13c8
7a2f24f

8. Baer RA. Mindfulness training as a clinical intervention: a conceptual
and empirical review. Clin Psychol Sci Pract. 2003;10(2):125–43.
https://doi.org/10.1093/clipsy/bpg015

9. Chiesa A, Serretti A. Mindfulness‐based stress reduction for stress
management in healthy people: a review and meta‐analysis. J Altern
Complement Med. 2009;15(5):593–600. https://doi.org/10.1089/
acm.2008.0495

10. Fjorback LO, Arendt M, Ørnbøl E, Fink P, Walach H. Mindafulness‐
based stress reduction and mindfulness‐based cognitive therapy ‐ a
systematic review of randomized controlled trials. Acta Psychiatr
Scand. 2011;124(2):102–19. https://doi.org/10.1111/j.1600-0447.
2011.01704.x

11. Veehof MM, Trompetter HR, Bohlmeijer ET, Schreurs KMG.
Acceptance‐ and mindfulness‐based interventions for the treatment
of chronic pain: a meta‐analytic review. Cogn Behav Ther.
2016;45(1):5–31. https://doi.org/10.1080/16506073.2015.

1098724

12. Kabat‐Zinn J. An outpatient program in behavioral medicine for
chronic pain patients based on the practice of mindfulness
meditation: theoretical considerations and preliminary results. Gen
Hosp Psychistry. 1982;4(1):33–47. https://doi.org/10.1016/0163-
8343(82)90026-3

13. Lutz A, Greischar LL, Rawlings NB, Ricard M, Davidson RJ. Long‐
term meditators self‐induce high‐amplitude gamma synchrony
during mental practice. Proc Natl Acad Sci USA. 2004;101(46):
16369–73. https://doi.org/10.1073/pnas.0407401101

14. Lykins ELB, Baer RA. Psychological functioning in a sample of long‐
term practitioners of mindfulness meditation. J Cogn Psychother.
2009;23(3):226–41. https://doi.org/10.1891/0889-8391.23.3.226

15. Zenner C, Herrnleben‐Kurz S, Walach H. Mindfulness‐based
interventions in schools‐a systematic review and meta‐analysis.
Front Psychol. 2014;5:603. https://doi.org/10.3389/fpsyg.2014.
00603

16. Dowrick C, Kokanovic R, Hegarty K, Griffiths F, Gunn J. Resilience
and depression: perspectives from primary care. Health (London).
2008;12(4):439–52. https://doi.org/10.1177/1363459308094419

17. Sado M, Kosugi T, Ninomiya A, Nagaoka M, Park S, Fujisawa D, et al.
Mindfulness‐based cognitive therapy for improving subjective well‐
being among healthy individuals: protocol for a randomized
controlled trial. JMIR Res Protoc. 2020;9(5):e15892. https://doi.
org/10.2196/15892

18. Tamura N, Park S, Sato Y, Takita Y, Morishita J, Ninomiya A, et al.
Study protocol for evaluating the efficacy of Mindfulness for Health
Professionals Building Resilience and Compassion program: a
randomized, waiting‐list controlled trial. J Psychoso Oncol Res

Pract. 2020;2(2):e22. https://doi.org/10.1097/or9.00000000
00000022

19. Ninomiya A, Sado M, Park S, Fujisawa D, Kosugi T, Nakagawa A,
et al. Effectiveness of mindfulness‐based cognitive therapy in

IMPACT OF CONTINUED MINDFULNESS PRACTICE | 9 of 10

http://www.editage.jp
http://www.editage.jp
https://www.ctr.med.keio.ac.jp/rinri/
https://www.ctr.med.keio.ac.jp/rinri/
http://orcid.org/0000-0003-1737-5573
https://orcid.org/0000-0003-1913-6955
https://doi.org/10.1177/0020764020915212
https://doi.org/10.1177/0020764020915212
https://doi.org/10.1016/j.jad.2021.11.048
https://doi.org/10.1016/j.jad.2021.11.048
https://doi.org/10.1016/j.ajp.2020.102066
https://doi.org/10.1016/j.ajp.2020.102066
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.1111/jgs.16488
https://doi.org/10.1111/pcn.12988
https://doi.org/10.1111/pcn.12988
https://doi.org/10.1371/currents.dis.a9b76fed1b2dd5c5bfcfc13c87a2f24f
https://doi.org/10.1371/currents.dis.a9b76fed1b2dd5c5bfcfc13c87a2f24f
https://doi.org/10.1093/clipsy/bpg015
https://doi.org/10.1089/acm.2008.0495
https://doi.org/10.1089/acm.2008.0495
https://doi.org/10.1111/j.1600-0447.2011.01704.x
https://doi.org/10.1111/j.1600-0447.2011.01704.x
https://doi.org/10.1080/16506073.2015.1098724
https://doi.org/10.1080/16506073.2015.1098724
https://doi.org/10.1016/0163-8343(82)90026-3
https://doi.org/10.1016/0163-8343(82)90026-3
https://doi.org/10.1073/pnas.0407401101
https://doi.org/10.1891/0889-8391.23.3.226
https://doi.org/10.3389/fpsyg.2014.00603
https://doi.org/10.3389/fpsyg.2014.00603
https://doi.org/10.1177/1363459308094419
https://doi.org/10.2196/15892
https://doi.org/10.2196/15892
https://doi.org/10.1097/or9.0000000000000022
https://doi.org/10.1097/or9.0000000000000022


patients with anxiety disorders in secondary‐care settings: a
randomized controlled trial. Psychiatry Clin Neurosci. 2020;74(2):
132–9. https://doi.org/10.1111/pcn.12960

20. Tanaka C, Kosugi S, Sado M, Fujita N, Kawakami M, Tanaka S, et al.

Prospective study of mindfulness‐based selfcare program for
chronic pain: an integrated method of cognitive behavioral therapy
and exercise therapy. 35th (2018) Research‐Aid Report. Meiji Yasuda
Life Foundation of Health and Welfare; 2020.

21. Lovibond PF, Lovibond SH. The structure of negative emotional

states: comparison of the depression anxiety stress scales (DASS)
with the beck depression and anxiety inventories. Behav Res Ther.
1995;33(3):335–43. https://doi.org/10.1016/0005‐7967(94)
00075‐U

22. Mitani T, Murakami Y, Imamura Y. Preparation and validation of the

Japanese version of DASS 21. Jpn J Public Health. 2015;74(211):
380–9.

23. Weiss DS. The impact of event scale‐revised. In: Assessing
psychological trauma and PTSD. 2nd ed. The Guilford Press; 2004. p.
168–89.

24. Asukai N, Kato H, Kawamura N, Kim Y, Yamamoto K, et al.
Reliabiligy and validity of the Japanese‐language version of the
impact of event scale‐revised (Ies‐RJ): four studies of different
traumatic events. J Nerv Ment Dis. 2002;190(3):175–82. https://
doi.org/10.1097/00005053-200203000-00006

25. Soldatos CR, Dikeos DG, Paparrigopoulos TJ. Athens Insomnia Scale:
validation of an instrument based on ICD‐10 criteria. J Psychosom
Res. 2000;48(6):555–60. https://doi.org/10.1016/s0022-3999(00)
00095-7

26. Okajima I, Nakajima S, Kobayashi M, Inoue Y. Development and
validation of the Japanese version of the Athens Insomnia Scale.
Psychiatry Clin Neurosci. 2013;67(6):420–5. https://doi.org/10.
1111/pcn.12073

27. Fukuhara S, Suzukamo Y. Health‐related quality of life scales‐SF‐8
and SF‐36. Igaku no Ayumi. 2005;213(2):133–6.

28. Connor KM, Davidson JRT. Development of a new Resilience scale:
the Connor‐Davidson Resilience scale (CD‐RISC). Depress Anxiety.
2003;18(2):76–82. https://doi.org/10.1002/da.10113

29. Ito M, Nakajima S, Shirai A, Kim Y. Cross‐cultural validity of the

Connor‐Davidson Scale; Data from Japanese population. Poster
Presented at 25th Annual Meeting. International Society of
Traumatic Stress Studies; 2009.

30. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res

Psychol . 2006;3(2 ) :77–101. https ://doi .org/10.1191/
1478088706qp063oa

31. Baron RM, Kenny DA. The moderator–mediator variable distinction
in social psychological research: conceptual, strategic, and statistical
considerations. J Pers Soc Psychol. 1986;51(6):1173–82. https://
doi.org/10.1037/0022-3514.51.6.1173

32. Hayes AF. Introduction to mediation, moderation, and conditional
process analysis: A regression‐based approach. 2nd ed. The Guilford
Press; 2018.

33. Zhu JL, Schülke R, Vatansever D, Xi D, Yan J, Zhao H, et al.

Mindfulness practice for protecting mental health during the
COVID‐19 pandemic. Transl Psychiatry. 2021;11:329. https://doi.
org/10.1038/s41398-021-01459-8

34. The United Nations Committee Inter‐Agency Standing Committee.
(2020). IASC Guidance on Basic Psychosocial Skills‐ A Guide for

COVID‐19 Responders. Retrieved December 31, 2021, from
https://interagencystandingcommittee.org/iasc-reference-group-
mental-health-and-psychosocial-support-emergency-settings/iasc-
guidance-basic-psychosocial-skills-guide-covid-19-responders

35. Gu J, Strauss C, Bond R, Cavanagh K. How do mindfulness‐based
cognitive therapy and mindfulness‐based stress reduction improve
mental health and wellbeing? A systematic review and meta‐analysis
of mediation studies. Clin Psychol Rev. 2015;37:1–12. https://doi.
org/10.1016/j.cpr.2015.01.006

36. Mehling WE, Price C, Daubenmier JJ, Acree M, Bartmess E,
Stewart A. The Multidimensional Assessment of Interoceptive
Awareness (MAIA). PLoS One. 2012;7(11):e48230. https://doi.org/
10.1371/journal.pone.0048230

37. Schmidt S. Mindfulness and healing intention: concepts, practice,
and research evaluation. J Altern Complement Med. 2004;10(1):
7–14. https://doi.org/10.1089/1075553042245917

38. Hutcherson CA, Seppala EM, Gross JJ. Loving‐kindness meditation
increases social connectedness. Emotion. 2008;8(5):720–4. https://
doi.org/10.1037/a0013237

39. Segal ZV, Williams M, Teasdale J, Kabat‐Zinn J, Clark DM.
Mindfulness‐based cognitive therapy for depression: a new
approach to preventing relapse. Guilford Press; 2001.

40. Sephton SE, Salmon P, Weissbecker I, Ulmer C, Floyd A, Hoover K, et al.

Mindfulness meditation alleviates depressive symptoms in women with
fibromyalgia: results of a randomized clinical trial. Arthritis Rheum.
2007;57(1):77–85. https://doi.org/10.1002/art.22478

41. Speca M, Carlson LE, Goodey E, Angen M. A randomized, wait‐list
controlled clinical trial: the effect of a mindfulness meditation‐based
stress reduction program on mood and symptoms of stress in cancer
outpatients. Psychosom Med. 2000;62(5):613–22. https://doi.org/
10.1097/00006842-200009000-00004

42. Bondolfi G, Jermann F, der Linden MV, Gex‐Fabry M, Bizzini L,

Rouget BW, et al. Depression relapse prophylaxis with Mindfulness‐
Based Cognitive Therapy: replication and extension in the Swiss
health care system. J Affect Disord. 2010;122(3):224–31. https://
doi.org/10.1016/j.jad.2009.07.007

43. Davidson RJ, Kabat‐Zinn J, Schumacher J, Rosenkranz M, Muller D,

Santorelli SF, et al. Alterations in brain and immune function
produced by mindfulness meditation. Psychosom Med. 2003;65(4):
564–70. https://doi.org/10.1097/01.psy.0000077505.67574.e3

44. Nyklíček I, Kuijpers KF. Effects of mindfulness‐based stress reduction
intervention on psychological well‐being and quality of life: is increased

mindfulness indeed the mechanism? Ann Behav Med. 2008;35(3):
331–40. https://doi.org/10.1007/s12160-008-9030-2

45. Pradhan EK, Baumgarten M, Langenberg P, Handwerger B,
Gilpin AK, Magyari T, et al. Effect of Mindfulness‐Based Stress

Reduction in rheumatoid arthritis patients. Arthritis Rheum.
2007;57(7):1134–42. https://doi.org/10.1002/art.23010

46. Mathew KL, Whitford HS, Kenny MA, Denson LA. The long‐term
effects of mindfulness‐based cognitive therapy as a relapse
prevention treatment for major depressive disorder. Behav Cogn

Psychother. 2010;38(5):561–76. https://doi.org/10.1017/
S135246581000010X

How to cite this article: Tanaka C, Wakaizumi K, Ninomiya A,

Tamura N, Kosugi S, Park S, et al. Impact of continued

mindfulness practice on resilience and well‐being in

mindfulness‐based intervention graduates during the

COVID‐19 pandemic: a cross‐sectional study. Psychiatry Clin

Neurosci Rep. 2023;2:e132. https://doi.org/10.1002/pcn5.132

10 of 10 | IMPACT OF CONTINUED MINDFULNESS PRACTICE

https://doi.org/10.1111/pcn.12960
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.1097/00005053-200203000-00006
https://doi.org/10.1097/00005053-200203000-00006
https://doi.org/10.1016/s0022-3999(00)00095-7
https://doi.org/10.1016/s0022-3999(00)00095-7
https://doi.org/10.1111/pcn.12073
https://doi.org/10.1111/pcn.12073
https://doi.org/10.1002/da.10113
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.1038/s41398-021-01459-8
https://doi.org/10.1038/s41398-021-01459-8
https://interagencystandingcommittee.org/iasc-reference-group-mental-health-and-psychosocial-support-emergency-settings/iasc-guidance-basic-psychosocial-skills-guide-covid-19-responders
https://interagencystandingcommittee.org/iasc-reference-group-mental-health-and-psychosocial-support-emergency-settings/iasc-guidance-basic-psychosocial-skills-guide-covid-19-responders
https://interagencystandingcommittee.org/iasc-reference-group-mental-health-and-psychosocial-support-emergency-settings/iasc-guidance-basic-psychosocial-skills-guide-covid-19-responders
https://doi.org/10.1016/j.cpr.2015.01.006
https://doi.org/10.1016/j.cpr.2015.01.006
https://doi.org/10.1371/journal.pone.0048230
https://doi.org/10.1371/journal.pone.0048230
https://doi.org/10.1089/1075553042245917
https://doi.org/10.1037/a0013237
https://doi.org/10.1037/a0013237
https://doi.org/10.1002/art.22478
https://doi.org/10.1097/00006842-200009000-00004
https://doi.org/10.1097/00006842-200009000-00004
https://doi.org/10.1016/j.jad.2009.07.007
https://doi.org/10.1016/j.jad.2009.07.007
https://doi.org/10.1097/01.psy.0000077505.67574.e3
https://doi.org/10.1007/s12160-008-9030-2
https://doi.org/10.1002/art.23010
https://doi.org/10.1017/S135246581000010X
https://doi.org/10.1017/S135246581000010X
https://doi.org/10.1002/pcn5.132

	Impact of continued mindfulness practice on resilience and well-being in mindfulness-based intervention graduates during the COVID-19 pandemic: A cross-sectional study
	INTRODUCTION
	METHODS
	Procedure
	Participants
	Mindfulness interventions
	Measurements
	Sociodemographic characteristics
	Impact of COVID-19
	Psychological states
	Quality of life
	Resilience
	Mindfulness practice as a daily habit
	Perceived usefulness of mindfulness on COVID-19

	Data analysis

	RESULTS
	Sociodemographic characteristics
	Impact of the COVID-19 pandemic
	Stress-related factors, QOL, and resilience
	Perceived usefulness of mindfulness
	Mediating the effect of resilience on the association of mindfulness practice continuation with depression

	DISCUSSION
	Limitations and suggestions for future studies

	CONCLUSION
	DISCLOSURE STATEMENT
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS APPROVAL STATEMENT
	PATIENT CONSENT STATEMENT
	CLINICAL TRIAL REGISTRATION
	ORCID
	REFERENCES




