
Vol.:(0123456789)

Mindfulness 
https://doi.org/10.1007/s12671-024-02344-3

ORIGINAL PAPER

Online Mindfulness‑Based Intervention Program Improves Mental 
Health, Well‑Being, and Productivity

Junya Ogino1 · Takashi Maruyama2  · Wakako Umene‑Nakano3 · Takashi Maeno1

Accepted: 22 March 2024 
© The Author(s) 2024

Abstract
Objectives This study aimed to evaluate the effectiveness of the Intervention program of Mindfulness and Compassion 
against COVID-19 (IMACOCO), an online mindfulness-based intervention (MBI), in enhancing mindfulness, mental health, 
well-being, and productivity among working individuals during the COVID-19 pandemic. Additionally, the study examined 
the program’s efficacy in individuals directly impacted by the pandemic through a randomized controlled trial and pre-post 
program comparisons.
Method Three hundred working adults, including office workers, educators, and medical welfare workers, were randomly 
allocated to the intervention or waiting control group. An 8-week online MBI program, with pre-, interim (4 weeks), and 
post-program (8 weeks) evaluations, was conducted via the Internet; standardized questionnaires were used to assess mind-
fulness, psychological distress, life satisfaction, and productivity. After the initial 8-week program, the waiting control group 
participated in the same program and evaluation surveys for pre-post comparisons.
Results There were 99 participants in the intervention group and 111 in the control group. Significant increases in mindful-
ness (FFMQ) and life satisfaction (SWLS) as well as decrease in psychological distress (GHQ-12) were observed primarily 
in the intervention group (Cohen’s d = 0.18–0.52). Furthermore, the pre-post comparisons with 168 participants demonstrated 
significant improvements in productivity (Cohen’s d = 0.26), and stratified analysis revealed that participants affected by 
COVID-19 showed more pronounced benefits in mindfulness and life satisfaction than those who were unaffected.
Conclusions Implementing an online MBI program (IMACOCO) can be a potent strategy to reduce mental stress and enhance 
overall well-being and resilience, in a disaster-prone world.
Preregistration This study is not preregistered.
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Mindfulness has been adopted in many therapeutic programs 
and also been introduced as a stress management strategy 
and workers’ capacity development skill in numerous com-
panies and is common among most modern leaders (Lomas 
et al., 2017; Parsons et al., 2022; Vonderlin et al., 2020). 

The concept of mindfulness originates from Buddhist tra-
ditions; however, one reason for its worldwide popularity 
is that it has been established as a secular (non-religious) 
technique. Given its global popularity, mindfulness-based 
interventions (MBIs) have advanced exponentially in recent 
years (Creswell, 2017; Spijkerman et al., 2016). Standard-
ized MBIs have been developed and proved effective in 
areas such as medication and prevention of mental disor-
ders (Hofmann & Gómez, 2017). MBIs are typically based 
on 8-week sessions (similar to MBSR [Mindfulness-Based 
Stress Reduction] and MBCT [Mindfulness-Based Cognitive 
Therapy]) and are currently used in many types of interven-
tions, including mindfulness meditation practice and prin-
ciples in group setting approaches (Strauss et al., 2014; Tao 
et al., 2022; Williams et al., 2015).
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 Mindfulness

Mindfulness offers a silent mental state and promotes the 
ability to focus on the present while paying attention and 
maintaining awareness with a non-judgmental and curious 
willingness to accept one’s thoughts, feelings, and sensa-
tions. This mindful mental status has five aspects: observa-
tion, description, awareness, non-judgment, and non-reac-
tivity (Baer et al., 2008). It is possible to assess the mindful 
state using established questionnaires (Cebolla et al., 2012).

The global spread of the novel coronavirus disease 2019 
(COVID-19) pandemic in 2020 increased concerns and anxi-
ety about the risk of infection and the uncertain socioeco-
nomic future. In addition, the work environment and life-
styles changed significantly (such as a shift to teleworking), 
reducing communication (Crocker et al., 2022; Furuya et al., 
2022; Meira-Silva et al., 2022; Wang et al., 2023). Mehrsafar 
et al. (2021) reported that the COVID-19 pandemic nega-
tively influenced mental health and life satisfaction. There-
fore, effective measures were sought to alleviate these social 
anxieties (Mehrsafar et al., 2021).

Numerous studies have demonstrated that MBIs can help 
reduce anxiety and perceived stress, preventing mental dis-
orders (such as depression) and increasing well-being, resil-
ience, and compassion (Fulambarkar et al., 2022; Hofmann 
& Gómez, 2017; Malik & Annabi, 2022; Sist et al., 2022; 
Zhang et al., 2020). Mindfulness is an effective method 
recognized and applied globally as an evidence-based psy-
chopractice. Therefore, MBIs can be effective for people 
affected by the COVID-19 pandemic (Liu et al., 2022).

In this study, we developed the Intervention program of 
Mindfulness and Compassion against COVID-19 (IMA-
COCO), an original MBI program, to reduce anxiety and 
stress and improve citizens’ well-being and productivity. 
The acronym “IMACOCO” means “the present moment” 
in Japanese. The defining features of the IMACOCO are 
its accessibility as an online program and its elements of 
compassion in the basic mindfulness acquisition program.

Mindfulness, a practice of present-moment awareness 
without judgment, inherently includes compassion, foster-
ing a deep understanding and desire to alleviate suffering 
in oneself and others. Although not explicitly designed to 
cultivate compassion, MBSR programs are associated with 
increased self-compassion (Jazaieri et al., 2013). Compas-
sion extends this acceptance by showing genuine concern 
for alleviating suffering. Shapiro et al. (2005) examined the 
effects of mindfulness intervention on healthcare profession-
als and found that the program led to significant increases in 
self-reported empathy and compassion. Lilius et al. (2008) 
explored how compassion is manifested, facilitated, and 
obstructed in organizational contexts and emphasized the 
role of compassion at work.

This study primarily aimed to investigate the effective-
ness of the IMACOCO on mindfulness, mental health, well-
being, and productivity of working people. Additionally, we 

investigated whether this MBI program was effective for 
people affected by the COVID-19 pandemic. We investi-
gated the effectiveness of this MBI program using a ran-
domized controlled trial, by comparisons with a waiting 
control group and pre- and post-program implementation 
evaluations.

Method

Participants

The participants comprised workers residing in Fukuoka 
City, Japan, and were recruited through public advertis-
ing. Recruitment and registration were conducted between 
August and September 2020 via websites. The participants 
included general office workers, educators, and medical 
welfare workers. Participation in the study was voluntary. 
Participants who were currently experiencing or undergo-
ing treatment for severe anxiety or depression, mental ill-
ness, or any other serious mental or physical problem that 
could affect their ability to engage with the program were 
excluded. In total, 300 participants, aged 25–75 years, were 
enrolled in this study. There were 140 male participants, 
159 female, and 1 other. The industry categories were gen-
eral companies (171 participants), medical and welfare (80 
participants), and education (49 participants). These par-
ticipants were allocated to the intervention group and the 
waiting control group, with 150 individuals in each group.

Procedures

We conducted a randomized controlled trial with waiting 
controls for the first 8-week intervention program. The 
participants were randomized into two groups (A and B). 
Group A received the intervention in the first 8 weeks, with 
Group B being the waiting control group. In the first ses-
sion, Groups A and B were simultaneously evaluated three 
times (pre- [T1], interim- [T2], and post-intervention [T3]) 
via the Internet.

After the initial 8-week intervention program, Group B 
(control group) completed the 8-week intervention program 
and participated in a survey (pre- [T3], interim- [T4], and 
post-intervention [T5]). In the comparison between Group 
A and Group B, T3 represents the data from the evaluation 
after the intervention. However, in the evaluation before 
and after the intervention for Group B, T3 was analyzed as 
the pre-intervention evaluation data. Therefore, a total of 
five surveys were conducted for Group B. This study design 
enabled us to compare the effectiveness of the first 8-week 
session for the intervention and control groups; the pre- and 
post-effectiveness was evaluated by integrating the survey 
data during the intervention for both groups.
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IMACOCO is an 8-week program, with 2 hr allotted for 
the initial lesson, and a 1-hr lesson after 7 weeks (9 hr in 
total) as a formal online session. Weekly formal online les-
sons were conducted every Thursday evening. If a partici-
pant was absent from the live online lesson, they took the 
on-demand video lesson before the next lesson. The contents 
of the sessions were developed in accordance with the stand-
ardized MBSR, MBCT, and Search Inside Yourself meth-
ods, which were adopted for corporate employee training at 
Google Inc. The instructor was trained in mindfulness and 
compassion and certified as an official Search Inside Your-
self instructor in the United States.

The participants in the control group were instructed to 
maintain an ordinary lifestyle and were not provided specific 
information about mindfulness during the first session. After 
the first 8-week waiting session and three surveys (pre-, 
interim-, post-), the control group participated in the sec-
ond 8-week MBI session with three surveys (pre-, interim-, 
post-), as in the first session.

The basic IMACOCO weekly program was as follows:

1. Check-in meditation (10 min with guidance)
2. Learning mindfulness evidence and skills (PowerPoint 

presentation)
3. Mindfulness practice (breathing, observing thoughts, 

and body scan meditation)
4. Journaling (provide weekly themes)
5. Review and discussion (lively remarks from partici-

pants)

Measures

Before starting the first 8-week MBI session, pre-surveys 
were performed for Groups A and B. The interim survey 
was performed 4 weeks after starting the first 8-week ses-
sion, and a post-survey was performed immediately after 
the end of the first 8-week session. After the post-survey, 
the second 8-week MBI session commenced for Group B as 
an intervention. Interim (4 weeks after starting the second 
8-week session) and post (after the second 8-week session) 
surveys were performed for Group B (Fig. 1).

Basic attribute information was collected using an online 
questionnaire before the program started, including ques-
tions about whether the COVID-19 pandemic had a psy-
chological, social, or occupational impact on the respond-
ent. The major outcomes of the evaluation consisted of four 
aspects measured by each questionnaire.

Five Facet Mindfulness Questionnaire

The Japanese version of the Five Facet Mindfulness Ques-
tionnaire (FFMQ) was used to assess the mindful state of the 
participants’ daily lives (Cebolla et al., 2012). The FFMQ 

measures five aspects of how respondents achieve a mind-
ful state. It includes 39 items, divided into five categories 
(Observing, Describing, Acting With Awareness, Non-Judg-
ment, and Non-Reactivity). Each item is evaluated using a 
5-point evaluation range (1 = never or very rarely; 5 = very 
frequently or always). The total FFMQ scores range from 
39 to 195. The Japanese version of the FFMQ showed suf-
ficient reliability for the total scale (Cronbach’s alpha = 0.80) 
and the 5 subscales (alpha-values = 0.67–0.85; Sugiura et al., 
2012).

General Health Questionnaire‑12

Psychological distress was measured using the General 
Health Questionnaire (GHQ-12). The GHQ-12 is the most 
frequently used screening tool for psychological distress 
(Goldberg et al., 1997). Each GHQ-12 item assesses an indi-
vidual’s experience of a particular symptom or behavior for 
a specified timeframe. Each item is rated on a 4-point scale 
(1 = less than usual; 2 = no more than usual; 3 = rather more 

Fig. 1  Three hundred participants were randomly allocated to two 
groups: Group A (n = 150) or B (n = 150). In the first 8-week session, 
Group A received an MBI program while Group B served as the wait-
ing control. Both groups were evaluated three times (pre-, interim, 
and post-survey) using the same questionnaires. Group B received the 
MBI intervention in the second 8-week session. In total, 99 partici-
pants in Group A and 111 participants in Group B completed all the 
evaluations in the first MBI session, while 69 participants in Group B 
completed all the evaluations in the second MBI session
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than usual; and 4 = much more than usual). It yields a total 
score of 12 based on the bimodal scoring method (0–0-1–1). 
A higher score indicates a greater degree of psychological 
distress. The Japanese version of the GHQ-12 showed excel-
lent reliability (Cronbach’s alpha = 0.83 for men and 0.85 for 
women; Doi & Minowa, 2003).

Satisfaction with Life Scale

The Satisfaction with Life Scale (SWLS) is a self-adminis-
tered questionnaire that assesses life satisfaction using five 
short questions. Each item is scored on a 7-point Likert scale 
ranging from 1 (strongly disagree) to 7 (strongly agree). The 
total scores range from 5 to 35, with higher scores indicat-
ing higher satisfaction (Diener et al., 1985). The SWLS also 
focuses on emotional well-being and individual euphoria. 
The SWLS has been reported to be reliable (Cronbach’s 
alpha = 0.84; Yamanaka et al., 2021).

Presenteeism/Productivity

Presenteeism is a measure of productivity. Presenteeism 
was assessed using the single-item presenteeism question 
(SIPQ), which enquired about the average output capacity 
(0–100%). The SIPQ is a simple and valid assessment tool 
for presenteeism without being a burden on participants. 
The SIPQ was adapted from the standardized World Health 
Organization Health and Work Performance Questionnaire 
(WHO-HPQ) (Muramatsu et al., 2021).

Data Analyses

All data were analyzed based on the intention-to-treatment 
principle. Primary analysis was performed using the full 
analysis set. The balance of participants’ characteristics by 
randomized assignment was evaluated by calculating the 
absolute standardized difference that was considered to be 
balanced if it was less than 1.96*√(2/n).

In the initial analysis, we compared Groups A (interven-
tion) and B (waiting control) using data collected at three 
time points: T1, T2, and T3. Whereas, for the pre- and 
post-intervention comparison, we integrated and analyzed 
data from T1, T2, and T3 for Group A with T3, T4, and 
T5 for Group B. For comparisons between assigned groups 
of repeated-measures outcomes, linear mixed models that 
included intervention, dummy variables for time, interven-
tion-by-time interactions as covariates, and the participants 
as a random effect were used. The covariance structure was 
a general (unstructured) covariance matrix. The results 
were reported as least square means with a 95% confi-
dence interval at each time point. The repeated-measures 
outcomes were analyzed using linear mixed models that 
included dummy variables for time as a fixed effect and the 

participants as a random effect. In addition, subgroup analy-
sis based on “whether or not there was an impact of the novel 
coronavirus (COVID-19)” was conducted using the linear 
mixed model and interaction tests. The size of the interven-
tion effects was reported as Cohen’s d for between-group 
effects. Effect sizes were defined as small (d = 0.2), medium 
(d = 0.5), and large (d = 0.8), consistent with Cohen’s (1988) 
recommendations. The mixed-model analysis is used in lon-
gitudinal clinical trials for its inherent ability to handle miss-
ing values or dropouts (Chakraborty, 2009). In this study, we 
employed the characteristics of mixed-model analysis but 
did not conduct any data imputation (Solhaug et al., 2019).

Statistical significance was set at p < 0.05, and all p-val-
ues were two-tailed without multiplicity adjustment. All 
statistical analyses were performed using SPSS 24.0 for 
Windows (IBM Japan, Ltd., Tokyo, Japan).

Results

The full analysis set ultimately comprised 99 and 111 par-
ticipants in the intervention and control groups, respec-
tively. The dropout rate at T3 was 30% (i.e., 90 participants). 
Fisher’s exact test revealed that baseline outcome measures 
focusing on gender and industry did not differ significantly 
between dropouts and completers at T3 (Supplementary 
Table S1).

The baseline characteristics of both groups were deter-
mined to be similar, as absolute standardized difference was 
found to be below the threshold, except for certain items 
(Table 1). The reliability of each questionnaire (Cronbach’s 
alpha) in this study was as follows: FFMQ = 0.8580, GHQ-
12 = 0.7930, and SWLS = 0.8985.

In both the control and intervention groups, participants 
primarily worked in general companies, followed by medi-
cal welfare and education-related industries. In addition, 
the number of participants who experienced the impact of 
COVID-19 was small.

Figure 2 shows the mean ± standard error of mean (SEM) 
of the between-group comparison of the intervention effects 
on outcome measures. There was a significant increase in 
the total FFMQ score only in the intervention group after 
8  weeks of the program (intervention group: 4.1 [2.4, 
5.8], p < 0.001; control group: 1.1 [− 0.5, 2.7], p = 0.184). 
There was also a significant between-group difference in 
the amount of change (p = 0.012, Cohen’s d = 0.35). For 
the FFMQ subscales, only the intervention group showed a 
significant increase in Observing and Act With Awareness; 
however, a clear improvement was observed in the control 
group as well (Supplementary Table S2).

The GHQ-12 scores decreased significantly at 8 weeks 
in both the intervention and control groups (intervention 
group: − 2.2 [− 2.7, − 1.6], p < 0.001; control group: − 0.7 
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[− 1.2, − 0.2], p = 0.008), but were higher in the intervention 
group than in the control group (4 weeks: p = 0.02, Cohen’s 
d = 0.32; 8 weeks: p < 0.001, Cohen’s d = 0.52). The total 
SWLS scores significantly increased in the intervention 
group after 4 and 8 weeks of intervention (changes after 
4 weeks: 0.8 [0.1, 1.5], p = 0.032 in the intervention group 
and 0.1 [− 0.6, 0.8], p = 0.703 in the control group; changes 
after 8 weeks: 1.7 [1.0, 2.4], p < 0.001 in the intervention 
group and − 0.1 [− 0.8, 0.6], p = 0.879 in the control group). 
There was also a significant between-group difference in the 
amount of change (p = 0.001, Cohen’s d = 0.47; Supplemen-
tary Table S2).

There were significant improvements in the SIPQ after 
8 weeks only in the intervention group (intervention group: 
3.8 [0.5, 7.1], p = 0.026; control group: − 0.3 [− 3.4, 2.9], 
p = 0.861). However, the difference between the changes in 
both groups was not statistically significant, and only a trend 
was observed (p = 0.082, Cohen’s d = 0.24).

Figure 3 shows the results of the pre- and post-inter-
vention comparison of the intervention effect on outcome 
measures in the integrated data of the intervention period 
for both groups. There was a significant increase in the 
total FFMQ scores after 4 and 8 weeks of intervention 
(after 4 weeks: 2.2 [0.7, 3.7], p = 0.003, Cohen’s d = 0.23; 
after 8 weeks: 5.3 [3.8, 6.7], p < 0.001, Cohen’s d = 0.54). 
Regarding the FFMQ, the scores of only the Observing 
(after 4 weeks: p = 0.001, Cohen’s d = 0.25; after 8 weeks: 
p = 0.000, Cohen’s d = 0.62), Non-Reactivity (after 4 weeks: 
p = 0.016, Cohen’s d = 0.19; after 8  weeks: p = 0.000, 

Cohen’s d = 0.42), and Describing (after 8 weeks: p = 0.001, 
Cohen’s d = 0.25) subscales showed a significant increase. 
The GHQ-12 scores showed a significant decrease at 4 and 
8 weeks (at 4 weeks: − 1.2 [− 1.7, − 0.8], p < 0.001, Cohen’s 
d =  − 0.47; at 8  weeks: − 1.8 [− 2.2, − 1.4], p < 0.001, 
Cohen’s d =  − 0.66). There was a significant increase in the 
total SWLS scores after 4 and 8 weeks (after 4 weeks: 0.6 
[0.1, 1.1], p = 0.031, Cohen’s d = 0.17; after 8 weeks: 1.3 
[0.8, 1.9], p < 0.001, Cohen’s d = 0.37). The productivity 
index also showed a significant improvement after 8 weeks 
(4.8 [2.1, 7.5], p = 0.001, Cohen’s d = 0.26; Supplementary 
Table S3).

The results of the stratified analysis based on the presence 
or absence of being “affected by the COVID-19 pandemic” 
as a factor are shown in Supplementary Table S4.

There was a significant improvement in the GHQ-12 
scores in both the affected and unaffected groups compared 
to the control group. In contrast, significant improvements 
in the FFMQ and SWLS scores were detected only in the 
affected group (FFMQ: changes after 8 weeks in the affected 
vs. control group: p = 0.010; SWLS: changes after 8 weeks 
in the affected vs. control group: p = 0.001; FFMQ: changes 
after 8 weeks in the affected vs. control group: p = 0.010; 
SWLS: changes after 8 weeks in the affected vs. control 
group: p = 0.001).

Discussion

The present study revealed that the online MBI program 
IMACOCO promoted mindfulness state, reduced psycho-
logical distress, and improved well-being in the intervention 
group compared with the waiting control group. In addi-
tion, the pre- and post-intervention assessments showed 
that, although the effect sizes were small, this MBI program 
also led to improvement in productivity. Similar results have 
been reported in previous studies (Bajaj & Pande, 2016; 
Kong et al., 2014; Solhaug et al., 2019). However, our study 
demonstrated and confirmed these findings through a rand-
omized controlled trial to be effective even for online pro-
grams during the COVID-19 pandemic.

Significant improvement was observed in the GHQ-12 
scores, which measure mental health, at 4 and 8 weeks after 
the beginning of the intervention. A distinctive feature of 
this study is that evaluations were performed not only at 
the end of the program but also at the midpoint, 4 weeks 
after the intervention. The MBI program yielded relatively 
short-term effects on mental health, while it was less likely 
to show short-term effects on other measures, such as pro-
ductivity evaluations owing to presenteeism. The effects on 
stress reduction and well-being enhancement were more sig-
nificant after 8 weeks than after 4 weeks, indicating a time-
response relationship. This suggests that conducting the 

Table 1  Baseline characteristics of the intervention and control 
groups

Variables Intervention Control ASD (%)
Mean (± SD) Mean (± SD)

Age 42.28 (9.7) 42.26 (8.5) 0.2
n (%) n (%)

Gender
  Male 42 (42.4%) 54 (48.6%) 12.5
  Female 56 (56.6%) 57 (51.4%) 10.5
  Other 1 (1.0%) 0 14.3

Industry
  General companies 48 (48.5%) 68 (61.3%) 25.9
  Medical and welfare 30 (30.3%) 32 (28.8%) 3.7
  Education 21 (21.2%) 11 (9.9%) 31.6

Marital status
  Cohabitant/married 63 (63.6%) 76 (68.5%) 10.2
  Unmarried/single 36 (36.4%) 35 (31.5%) 10.2

Impact of the COVID-
19 pandemic

  Affected 13 (13.1%) 29 (26.1%) 33.2
  Unaffected 86 (86.9%) 82 (73.9%) 33.2
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program for 8 weeks will likely solidify these benefits. The 
MBI program may have some effects even in the short term 
but is expected to have a definite effect if an 8-week-long 
program is implemented. Solhaug et al. (2019) reported that 
a MBSR program resulted in significantly improved men-
tal distress scores, measured by the General Health Ques-
tionnaire (GHQ), compared to the control group. Notably, 
MBSR resulted in lasting effects on mental distress and cop-
ing mechanisms in medical and psychology students even 
4 years after the intervention (Solhaug et al., 2019). It is 
believed that mindfulness can have an impact on reducing 
psychological stress relatively early and this effect may per-
sist long-term.

In the mindfulness state evaluation using the FFMQ, 
the Observing and Acting With Awareness subcategories 
showed significant improvements in the intervention group. 
A previous study reported that scores on “observing” and 
“non-reactivity” improved after an 8-week mindfulness 
training program (Gracia Gozalo et al., 2019). Observing 

tends to have a relatively early improvement effect. In 
this program, Acting With Awareness scores also showed 
improvement, and can therefore be expected to effectively 
relieve stress symptoms. According to the results of a meta-
analysis, non-judgment and acting with awareness of the 
present moment are strongly correlated with symptoms of 
psychological distress (Carpenter et al., 2019). Thus, aware-
ness is also believed to be related to reducing mental stress.

The present study was conducted during the COVID-19 
pandemic that had a major impact on the health and social 
lives of citizens. Rossi et al. (2020) reported that 47% of 
Italian respondents showed moderate distress and 14% had 
severe symptoms owing to COVID-19-related effects. Mehr-
safar et al. (2021) reported that the COVID-19 pandemic 
negatively influenced mental health and life satisfaction, as 
measured by the SWLS (Mehrsafar et al., 2021). Regarding 
well-being, life satisfaction was assessed using the SWLS 
in this study; a significant improvement in life satisfaction 
was found at 8 weeks after intervention (Kong et al., 2014). 

Fig. 2  Differences between 
the mean scores (± SEM) on 
the FFMQ (a), GHQ-12 (b), 
SWLS (c), and SIPQ (d) for the 
intervention and control groups. 
The data are presented as the 
mean ± SEM. *p < 0.05 and 
**p < 0.01 compared with the 
control group
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Well-being, a primary component of life satisfaction, is 
related to psychological factors, particularly when adapt-
ing to unpredictable and difficult circumstances. Bajaj and 
Pande (2016) investigated the mediating role of resilience 
in the relationship between mindfulness and life satisfaction 
among undergraduate students in India. Resilience partially 
mediated the link between mindfulness and life satisfaction, 
highlighting the significance of resilience in the positive 
effects of mindfulness on well-being.

We also investigated the impact of the COVID-19 pan-
demic and analyzed the effects of mindfulness intervention. 
The GHQ-12 scores in both the affected and unaffected 
groups improved significantly compared to the control 
group. However, significant improvements in the FFMQ 
and SWLS scores were only observed in the affected group. 
These results indicate that the MBI program was effective 
in improving mental health, mindfulness, and well-being, 
particularly in participants affected by COVID-19.

Numerous mental health care measures and lifestyle 
modifications have been proposed to deal with mental 
and physical distress caused by COVID-19-related effects 

(Walton et al., 2020), including MBI, which can be used 
online and be adapted to any industry and age group (El 
Morr et al., 2020), without the use of special techniques. 
As this program is delivered online, it can be easily imple-
mented and offered to many people even during infectious 
disease pandemics when face-to-face implementation is dif-
ficult. The World Health Organization guidelines on mental 
health at work that aim to promote the implementation of 
evidence-based interventions for mental health were pub-
lished in 2022, and mindfulness and cognitive-behavioral 
approaches were recommended as specific measures for 
individual interventions, even for health, humanitarian, and 
emergency workers, in addition to workers with emotional 
distress.

Presenteeism is the act of attending work when suffering 
from an illness, a topic that has garnered much attention in 
occupational medicine. Johns (2010) showed that presentee-
ism is correlated to the productivity of individual workers 
and the organization (Johns, 2010).

Workers’ productivity, measured by the SIPQ, did not 
improve significantly in the waiting control group. In 

Fig. 3  Changes in the mean 
scores on the FFMQ (a), 
GHQ-12 (b), SWLS (c), and 
SIPQ (d) for the integrated data 
of all participants (n = 168) 
during the intervention period. 
The data are presented as the 
mean ± SEM. *p < 0.05 and 
**p < 0.01 compared with pre-
intervention (baseline)
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contrast, significant improvement was observed in the pre- 
and post-intervention comparison. Previous studies reported 
an effect of mindfulness on presenteeism. Tang et al. (2019) 
explored the relationship between presenteeism and mindful-
ness among primary medical staff. The effect of mindfulness 
on presenteeism was mediated by self-efficacy, highlighting 
the importance of self-efficacy in mental health management 
strategies.

In the present study, the SIPQ was used to measure pro-
ductivity at work. Our decision to use this measure was 
influenced by its simplicity, ease of administration, and prev-
alent use in preliminary studies. We acknowledge that the 
use of a single self-reported item may not fully encapsulate 
the multifaceted nature of presenteeism and the data may 
have varied widely; therefore, it may not show a statistically 
significant difference in the control group.

However, although the effect size is small and there are 
limitations to the research outcomes, this study indicates 
that engaging in mindfulness over the long term can improve 
presenteeism and contribute to increased productivity. The 
present findings indicate that an online MBI program is an 
effective method for decreasing mental stress and improving 
well-being and life satisfaction, even in a volatile and uncer-
tain world where natural disasters and pandemics may occur.

Limitations and Future Directions

This study had certain limitations. As only the participants 
who submitted all the survey responses were included in the 
analysis, the number of valid samples was reduced. Detailed 
information on dropout, such as when and why each partici-
pant dropped out, was not collected, and therefore, it was not 
possible to analyze the factors influencing dropout.

We obtained valid answers by eliminating missing values 
through online surveys, and we repeatedly prompted partici-
pants to participate in the survey. However, participation was 
entirely voluntary, which could be the reason underlying the 
reduction in the effective sample rate.

Mindfulness training cultivates compassion, and the 
IMACOCO program constituted compassion content in 
the work session. Nevertheless, because the survey did not 
include an index for measuring compassion, changes in com-
passion could not be observed in this study. Future studies 
will evaluate IMACOCO to determine its effectiveness in 
cultivating compassion.

To assess the impact of COVID-19, respondents were 
only asked whether they experienced any psychological, 
social, or occupational impacts due to the pandemic. The 
survey did not include detailed questions regarding the level 
of isolation, lockdown status, anxiety, loneliness, depression, 
infection status, or financial concerns/instability resulting 
from the COVID-19 pandemic. Therefore, a detailed analy-
sis of the correlations between the impact of the COVID-19 

pandemic, the state of mindfulness, and mental health could 
not be performed.

Despite these limitations and future study challenges, this 
study demonstrated an online MBI program (IMACOCO) 
that effectively enhanced mindfulness, reduced psychologi-
cal distress, and improved well-being and life satisfaction, 
particularly among those affected by the COVID-19 pan-
demic. Additionally, the results suggested an improvement 
in productivity over the long term. Implementing an online 
MBI program can be a potent strategy for reducing mental 
stress and enhancing overall well-being and resilience in a 
disaster-prone world.
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