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Abstract

Background: Although working women experience increased work-related stress, preventive interventions to reduce its negative
effects on their mental health are insufficient.

Objective: This study evaluated the effectiveness of an 8-week mindfulness-based self-help intervention via a smartphone
application across four domains (genera psychological, work-related, family-related, and work-to-conflict) among working
women.

Methods: This study recruited women workers via various media sources, such as crowdsourcing sites and socia networking
services. Participants were randomly assigned to the intervention (n=106) or waitlist control groups (n=107). Participants in the
intervention group practiced guided mindfulness meditation every day at their convenience via an app on their cell phones for
eight weeks. The app provides an 8-week program with four meditation contents per two weeks. Participants in the waitlist
control group lived as usua for eight weeks. We conducted web-based questionnaires to assess participants’ general
psychological (life satisfaction, perceived stress, depressive and anxiety symptoms, trait anger, mindfulness), work-related (work
performance, job satisfaction, quantitative job overload, job control), family-related (family satisfaction, partner satisfaction),
and work-to-family conflict indicators.

Results: An analysis of covariance, controlled for pre-intervention scores, revealed that the intervention significantly increased
life satisfaction (b=1.47, ?=0.11, P=.005) and decreased perceived stress (b=-2.00, ?=-0.17, P=.012), depressive and anxiety
symptoms (b=-1.24, ?=-0.15, P=.02), and trait anger/reaction (b=-0.59, ?=-0.11, P=.04). The intervention group demonstrated
significantly increased life satisfaction (193=-3.36, P=.001) and decreased depressive and anxiety symptoms (t193=2.35, P=.02).

Conclusions: The app was effective in reducing perceived stress, depressive and anxiety symptoms, and trait anger/reaction, and
in improving life satisfaction among working women. However, to improve work- and family-related indicators, higher-intensity
interventions may be required, such as modifying the intervention content or extending its duration. Clinical Tria: University
Hospital Medical Information Network Clinical Trials Registry (UMIN-CTR) UMINOO0051796; https://center6.umin.ac.jp/cgi-
open-bin/ctr_e/ctr_view.cgi ?recptno=R000059110.
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Abstract

Background: Although working women experience increased work-related stress, preventive
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interventions to reduce its negative effects on their mental health are insufficient.

Objective: This study evaluated the effectiveness of an 8-week mindfulness-based self-help
intervention via a smartphone application across four domains (general psychological, work-related,
family-related, and work-to-conflict) among working women.

Methods: This study recruited women workers via various media sources, such as crowdsourcing
sites and social networking services. Participants were randomly assigned to the intervention (n=106)
or waitlist control groups (n=107). Participants in the intervention group practiced guided
mindfulness meditation every day at their convenience via an app on their cell phones for eight
weeks. The app provides an 8-week program with four meditation contents per two weeks.
Participants in the waitlist control group lived as usual for eight weeks. We conducted web-based
questionnaires to assess participants’ general psychological (life satisfaction, perceived stress,
depressive and anxiety symptoms, trait anger, mindfulness), work-related (work performance, job
satisfaction, quantitative job overload, job control), family-related (family satisfaction, partner
satisfaction), and work-to-family conflict indicators.

Results: An analysis of covariance, controlled for pre-intervention scores, revealed that the
intervention significantly increased life satisfaction (b=1.47, $=0.11, P=.005) and decreased
perceived stress (b=-2.00, =-0.17, P=.012), depressive and anxiety symptoms (b=-1.24, $=-0.15,
P=.02), and trait anger/reaction (b=-0.59, =-0.11, P=.04). The intervention group demonstrated
significantly increased life satisfaction (t;=-3.36, P=.001) and decreased depressive and anxiety
symptoms (ts3=2.35, P=.02).

Conclusions: The app was effective in reducing perceived stress, depressive and anxiety symptoms,
and trait anger/reaction, and in improving life satisfaction among working women. However, to
improve work- and family-related indicators, higher-intensity interventions may be required, such as
modifying the intervention content or extending its duration.

Trial Registration: University Hospital Medical Information Network Clinical Trials Registry

(UMIN-CTR) UMINO000051796; https://center6.umin.ac.jp/cgi-open-bin/ctr_e/ctr view.cgi?
recptno=R000059110.
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Introduction

The impact of work-related stress on workers’ mental health has been recently investigated and its
significant social impact has become an issue [1]. According to the World Health Organization,
work-related stress refers to “the response people may have when presented with work demands and
pressures that are not matched to their knowledge and abilities and which challenge their ability to
cope.” [2]

Working women experience increased work-related stress compared with working men. The
American Psychological Association found that women consistently exhibited higher levels of stress
than men and had additional difficulty in coping [3]. Furthermore, women are more likely to develop
stress-related symptoms owing to neurobiological differences, a sense of burden from the dual roles
of balancing work and family, and exposure to job insecurity [4-6]. Work-family conflict of working
women have a negative impact on their stress and furthermore on their physical and mental health,
and a framework regarding the relationship between these is presented [7]. Work-related factors may
affect women and men differently, with women possibly being further affected owing to their work
and family roles. With the global aim of gender parity in the labor market [8], the number of women
in the working population is expected to increase. Therefore, preventive interventions to reduce the
negative effects of work-related stress on women’s mental health are required. However, such
support is insufficient [9,10].

Traditionally, psychiatry has focused on the treatment of mental disorders rather than prevention.
However, mental health is more than the absence of mental illness [10,11]. Therefore, interventions
that focus on preventing mental health problems among women workers before they worsen and
improving positive aspects, such as life satisfaction, could have positive effects on women’s well-
being and their work, family, and society as a whole.

Mindfulness meditation is an effective intervention strategy for improving mental health and well-
being. Mindfulness is the awareness that emerges from deliberate, non-judgmental attention to
experiences as they unfold moment-by-moment [12]. As mindfulness-based interventions reduce
symptoms of depression, anxiety, and perceived stress and improve sleep quality and well-being [13-
15], they are attracting attention as a preventive intervention strategy.

Additionally, the effectiveness of mindfulness meditation provided by smartphone applications has
been recently highlighted. According to the International Telecommunication Union, there are over
8.89 billion mobile subscriptions worldwide [16]. Therefore, mobile technology can be used to
provide preventive healthcare interventions to numerous people.

https://preprints.jmir.org/preprint/62814 [unpublished, non-peer-reviewed preprint]
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A traditional mindfulness-based program is high-intensity (eight weekly sessions of 2.5 hours per
session and 30—40 minutes of practice per day) and time-constrained, which creates a participation
barrier for non-clinical working women. The mobile-based mindfulness intervention is an app-based,
voice-guided meditation practice that allows users to practice at their own convenience, which offers
the advantages of high convenience and low cost [17-19]. Furthermore, online mindfulness
interventions are effective in improving depression, anxiety, stress, rumination, and well-being
[20,21].

However, no studies have examined the effects of mobile-based mindfulness meditation on working
women from work, family, and work—family conflict aspects, as well as general measures. To our
knowledge, only two studies have examined the effectiveness of mobile-based mindfulness
meditation among working women. Santos et al. [10] found that an app-based mindfulness and
positive psychology intervention effectively reduced perceived stress and anxiety symptoms in
working women. Coelhoso et al. [11] revealed that a well-being mobile app designed to handle
psychological stress based on relaxation training, breathing techniques, meditation (mindfulness,
loving meditation, such as mindfulness, loving, kindness, and empathetic joy), and positive
psychology principles improved working women’s work-related well-being and reduced their work-
related and overall stress.

Conversely, no study has examined working women’s well-being from the four aspects of general
psychological, work-related, family-related, and work—family conflict indicators. Examining their
effects is essential for the future applications of mindfulness meditation as it will help us
comprehensively understand how mindfulness meditation works for women workers.

Therefore, this study aimed to evaluate the effectiveness of an 8-week mindfulness meditation
intervention via a smartphone application among women workers through a randomized controlled
trial. Effectiveness was examined via four indicators: general psychological, work-related, family-
related, and work-to-conflict measures. Furthermore, we examined the measures it would effectively
influence. We hypothesized that participants in the intervention group (self-care mindfulness
meditation via the smartphone application) would have a higher level of general psychological (life
satisfaction, perceived stress, depressive and anxiety symptoms, trait anger, mindfulness), work-
related (work performance, job satisfaction, quantitative job overload, job control), family-related
(family satisfaction, partner satisfaction), and work-to-family conflict indicators compared with those
in the waitlist control group.

https://preprints.jmir.org/preprint/62814 [unpublished, non-peer-reviewed preprint]
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Methods

Participants

This study recruited 397 women workers via various media sources, such as crowdsourcing sites and
social networking services. Inclusion criteria included those who were (a) biologically female, (b)
employed for at least 20 hours per week, (c) owned an iPhone (for convenience of the application
used), and (d) aged 1864 years. Exclusion criteria included those who (a) received treatment for a
mental disorder, (b) scored >13 on the 6-item Kessler Psychological Distress Scale (K6) Japanese
version, (c) were on leave, and (d) were currently pregnant or likely to become pregnant within six
months. Among the participants, 95 did not meet the inclusion and exclusion criteria. Hence, 302
women workers who met the criteria were asked to respond to the pre-intervention assessment, and
213 who completed the assessment were randomly assigned to the intervention (n=106) or waitlist
control group (n=107). The participants were asked to respond to the post-intervention assessment,
and 196 women workers completed the assessment (intervention group = 95, waitlist control group =
101). Of 213 participants who completed the pre-intervention assessment, four who worked <19
hours per week on average in the pre-intervention assessment were excluded from analysis
(intervention group = 1, waitlist control group = 3). Data from 209 participants (intervention group =
105, waitlist control group = 104) were finally analyzed. Figure 1 illustrates the CONSORT flow
diagram.

https://preprints.jmir.org/preprint/62814 [unpublished, non-peer-reviewed preprint]



JMIR Preprints

Figure 1. CONSORT flowchart for participants
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This study was conducted from July 2023 to January 2024 via web forms. Participants in the
intervention group installed the app for meditation after the pre-intervention assessment. Participants
practiced guided mindfulness meditation via the app on their cell phones every day at their
convenience for eight weeks. After eight weeks, the participants received the post-intervention
questionnaire via the app and email. The participants in the waitlist control group lived as usual for
eight weeks after the pre-intervention assessment. After eight weeks, they also responded to the post-

intervention questionnaire via e-mail.

This study was approved by the Life Science Research Ethics and Safety Committee, the University
of Tokyo (23-144, 23-227, 24-020). This study was registered in the University Hospital Medical
Information Network (UMIN) Clinical Trials Registry (UMIN000051796).

https://preprints.jmir.org/preprint/62814
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8-week Mindfulness-based Self-help Intervention via the Smartphone
Application

Mindfulness meditation was conducted via the iOS app, with the content changed every two weeks
(Table 1). The application displayed the day’s meditation content and explanation on the home
screen. After viewing this screen, the participants pressed the play button to hear the guided audio
and practiced meditation. Figure 2 illustrates the display of the application. In addition, the
psychoeducation pages on mindfulness and self-compassion were created and inserted on the
application (Figure 3).

The content was based on the self-help style mindfulness meditation used by Armstrong [22] for
college students. Armstrong used a weekly 30-minute intervention for three weeks, with weekly
content changes of “breathscape,” “nowscape,” and “body scan” [22]. “Breathscape” corresponded
to “mindfulness of breath,” “nowscape” to “mindfulness of breath, sound, and body,” and “body
scan” to “body scan meditation.” As “body scan” was partially included in “mindfulness of breath,
sound, and body,” the latter was conducted after the former. Furthermore, as the effectiveness of
interventions that incorporated elements of self-compassion was recently highlighted, “loving-
kindness meditation” was ultimately added. As daily 13-minute meditation was effective after eight
weeks [23], the intervention period was designed to be eight weeks.

Table 1. Content of the 8-week self-help mindfulness-based meditation.

Week Types of meditation Minute
S

1,2 Mindfulness of breath 7 min.

3,4 Body scan 7 min.

5,6 Mindfulness of breath, sound, and body 12 min.

7,8 Loving-kindness meditation 12 min.

Figure2. Display of the smartphone application

https://preprints.jmir.org/preprint/62814 [unpublished, non-peer-reviewed preprint]
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General Psychological Domain

Well-being

Well-being was assessed as life satisfaction using the 5-item Satisfaction with Life Scale.
Participants evaluated their subjective life satisfaction on a 7-point Likert scale that ranged from 1
(strongly disagree) to 7 (strongly agree) [24,25]. Sample items included “In most ways, my life is
close to my ideal.” The total score was a sum of all the individual item scores, and higher scores
indicated greater life satisfaction. In this study, Cronbach o were .85 and .81 for the pre- and post-
intervention assessments, respectively.

Mental Health Outcomes

Perceived Stress

The 10-item Perceived Stress Scale was used to assess perceived stress. Participants rated how
unpredictable, uncontrollable, and overloaded they found their lives on a 5-point Likert scale that
ranged from O (never) to 4 (very often) [26,27]. Sample items included “How often have you been
upset because of something that happened unexpectedly?” The total score was a sum of the
individual item scores, and higher scores indicated greater perceived stress. Cronbach a were .69 and
.79 for pre- and post-intervention, respectively.

https://preprints.jmir.org/preprint/62814 [unpublished, non-peer-reviewed preprint]
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Depressive and Anxiety Symptoms

K6 was used to assess depression and anxiety symptoms. Participants described how often they
experienced depressive symptoms in the past 30 days on a 5-point Likert scale that ranged from 0
(none of the time) to 4 (all of the time) [28,29]. Sample items included “How often did you feel
nervous?” and “How often did you feel restless or fidgety?” The total score was a sum of all the
individual item scores, and higher scores indicated a greater severity of depression and anxiety.
Cronbach a were .83 and .80 for pre- and post-intervention, respectively.

Trait Anger

“Trait anger (T-Ang; 10-item),” a subscale of the 57-item State-Trait Anger Expression Inventory 2
(STAXI-2), was used to assess the traits of anger reaction [30-32]. Participants evaluated their
perceptions of anger proneness on a 4-point Likert scale that ranged from 1 (strongly disagree) to 4
(strongly agree). Sample items included “I am quick tempered.” T-Ang included two subfactors: T-
Ang/Temperament (T-Ang/T; trait of feeling anger with or without stimulus) and T-Ang/Reaction (T-
Ang/R; frequency of experiencing feelings of anger in situations involving irritation or negative
evaluation). The total score within each sub-factor and all items was calculated by summing the item
scores. Higher scores indicated greater trait anger. Cronbach o were T-Ang=.84, T-Ang/T=.79 and T-
Ang/R=.77 for pre-intervention and T-Ang=.83, T-Ang/T=.84 and T-Ang/R=.76 for post-
intervention.

Mindfulness

The 15-item Mindful Attention Awareness Scale was used to assess dispositional mindfulness
[33,34]. Participants rated the degree to which they functioned without awareness of the present
experience in daily life on a 6-point scale that ranged from 1 (almost never) to 6 (almost always).
Sample items included “I could be experiencing some emotion and not be conscious of it until some
time later.” All items were reversed as they assessed the lack of mindful attention and awareness. The
total score was a sum of all the reversed-item scores, and higher scores indicated greater mindful
attention and awareness. Cronbach o were .81 and .87 for pre- and post-intervention, respectively.

Work-related Domain

Work Performance

The World Health Organization Health and Work Performance Questionnaire Short Form was used
to assess work performance. The questions included: “On a scale of 0-10, where 0 is the worst job
performance anyone could have at your job and 10 is the performance of a top worker, how would
you rate the usual performance of most workers in a job similar to yours?”(possible performance)
and “Using the same 0—-10 scale, how would you rate your overall job performance on the days you

https://preprints.jmir.org/preprint/62814 [unpublished, non-peer-reviewed preprint]
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worked during the past four weeks?”(actual performance) [35-37]. Participants evaluated the
workplace costs of health problems regarding self-reported sickness leaves and reduced job
performance (presenteeism). Presenteeism was assessed by “absolute” and “relative presenteeism.”
“Absolute presenteeism” was calculated by multiplying the score of actual performance by 10.
Higher scores indicated greater performance. “Relative presenteeism” was calculated by the ratio of
actual performance to possible performance (restricted to the range of 0.25-2.0, where values <0.25
and >2.0 were converted to 0.25 and 2.0, respectively). Higher scores indicated greater performance.

Job Satisfaction

Job satisfaction was assessed via a single item from the Brief Job Stress Questionnaire (BJSQ) [38].
Participants rated the degree to which they agreed with the item, “I am satisfied with my job,” on a
4-point Likert scale that ranged from 1 (dissatisfied) to 4 (satisfied). Higher scores indicated greater
job satisfaction.

Quantitative Job Overload

“Quantitative job overload (3-item),” a subscale of the BJSQ, was used to assess job overload [38].
Participants rated the degree of their job overload on a 4-point Likert scale that ranged from 1
(disagree) to 4 (agree). Sample items included “I have a lot of work to do.” The total score was a sum
of all the individual item scores, and higher scores indicated a greater job overload. Cronbach o were
.64 and .56 for pre- and post-intervention, respectively.

Job Control

“Job control (3-item),” a subscale of the BJSQ was used to assess job control [38]. Participants rated
the degree of their job control on a 4-point Likert scale that ranged from 1 (disagree) to 4 (agree).
Sample items included “I can work at my own pace.” The total score was the sum of the individual
item scores, and higher scores indicated a greater sense of job control. Cronbach a were .60 and .64
for pre- and post-intervention, respectively.

Family-related Domain

Family Satisfaction

Family satisfaction was assessed via a single item from the BJSQ [38]. Participants rated the degree
to which they agreed with the item, “I am satisfied with my family life,” on a 4-point Likert scale
that ranged from 1 (dissatisfied) to 4 (satisfied). Higher scores indicated greater family satisfaction.

https://preprints.jmir.org/preprint/62814 [unpublished, non-peer-reviewed preprint]
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Partner Satisfaction

Partner satisfaction was assessed via a single item, “Using the 10-point scale, how would you rate
your current level of satisfaction with your relationship with your partner?” Only participants who
lived with their partners were asked to respond. Participants rated the degree of their satisfaction with
their partner on a 10-point Likert scale that ranged from 1 (dissatisfied) to 10 (satisfied). Higher
scores indicated greater satisfaction.

Work-to-Family Conflict Domain

The 22-item Survey Work-home Interaction-NijmeGen was used to assess the four subscales that
reflected the underlying dimensions of work—family spillover: (1) Work—family negative spillover
(WENS, eight items; e.g., “You do not have the energy to engage in leisure activities with your
spouse/family/friends because of your job.”), (2) Family—work negative spillover (FWNS, four
items; e.g., “You do not feel like working because of problems with your spouse/family/friends.”),
(3) Work—family positive spillover (WFPS, five items; e.g., “You fulfill your domestic obligations
better because of the things you have learned on your job.”), (4) Family—work positive spillover
(FWPS, five items; e.g., “You have greater self-confidence at work because you have your home life
well organized.”) [39,40]. Responses were rated on a 4-point Likert scale that ranged from 0 (never)
to 3 (always). The total score of each subscale was calculated as a sum of all the individual item
scores. Higher scores on the positive (WFPS and FWPS) and negative spillover subscales (WFNS
and FWNS) indicated greater positive and negative impacts, respectively. Cronbach o were
WFNS=.88, FWNS=.79, WFPS=.73, and FWPS=.78 for pre-intervention and WFNS=.89,
FWNS=.76, WFPS=.79, and FWPS=.83 for post-intervention.

Statistical Analysis

We conducted Chi-squared and t-tests in order to examine whether there are differences in
demographic variables and psychological indices between the intervention and control groups.
Subsequently, we conducted t-tests to examine whether there were differences in demographic
variables and psychological indices of participants in the intervention and waitlist control groups
respectively and in the frequency of practice of participants in the intervention group between the
dropouts and completers.

For the intervention effects, we conducted an analysis of covariance (ANCOVA; independent
variables: intervention group=1, waitlist control group=0) that used the least squares method as an
estimation method, controlled for pre-intervention scores. We conducted an ANCOVA that used the
least squares estimation method, controlled for pre-intervention scores, age, employment status,
psychiatric history, education, and marital status. Additionally, paired t-tests were conducted to
determine any differences in the pre- and post-intervention assessments within each group. An
intention-to-treatment analysis was used. R version 4.3.2 (2023-10-31) was used for statistical
analysis.

https://preprints.jmir.org/preprint/62814 [unpublished, non-peer-reviewed preprint]
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Results

Baseline

Table 2 shows the participants’ demographic characteristics. Chi-squared and t-tests revealed no
differences in demographic variables and psychological indices between the intervention and waitlist

control groups (Ps>.05).
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Table 2. Participants’ demographic information.

Uwagawa et a

Intervention
group (n=105)

Waitlist control
group (n=104)

Difference statistic (df)

Age in years, mean (SD)
Education level, n (%)
Less than bachelor's degree
Bachelor's degree
Master's degree
Doctor's degree
Marital status, n (%)
Married
Single
Divorced
Widowed
Employment status, n (%)
Regular employment
Non-regular employment
Psychiatric history, n (%)
Yes
No
Living with a partner, n (%)
Yes
No
Youngest child age in years, n (%)
0-2
3-18
19-

None

36.81 +10.82

46 (43.6%)
48 (45.7%)
11 (10.6%)

0 (0.0%)

46 (46.8%)
51 (44.7%)
6 (6.4%)

2 (2.1%)

66 (62.9%)

39 (37.1%)

7 (6.7%)

98 (93.3%)

52 (49.5%)

53 (50.5%)

8 (7.6%)
30 (28.6%)
4 (3.8%)

63 (6.00%)

36.81+10.70

31 (29.8%)
60 (57.7%)
11 (10.6%)

2 (1.9%)

50 (48.1%)
42 (40.4%)
11 (10.6%)

1(1.0%)

54 (51.9%)

50 (48.1%)

15 (14.4%)

89 (85.6%)

54 (51.9%)

50 (48.1%)

5 (4.8%)
30 (28.8%)
8 (7.7%)

61 (58.7%)

t=0.00(207), P=.999

X*=6.25(3), P=.10

X2=2.84 (3), P=.42

X*=2.13(1), P=.14

X*=2.56(1), P=.11

X*=0.04(1), P=.83

X*=2.05(3), P=.56

Comparing Completers and Dropouts Within Each Group

In the intervention group, no statistically significant differences were observed in demographic
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information and psychological measurement scores between the dropouts and participants who
completed the post-intervention assessment (Ps>.05). In the waitlist control group, there were
differences in age (t102=2.66, P=.009), T-Ang (t10.=-2.22, p=.03, Cohen d=0.93), T-Ang/R (t12=-2.26,
P=.03, Cohen d=0.95), and job control (ti»=-2.57, P=.012, Cohen d=1.08). Dropouts were
significantly younger (Mean=25.83, SD=4.62), more angry (T-Ang: Mean=24.00, SD=9.06;
T-Ang/R: Mean=11.00, SD=4.65), and perceived an additional sense of job control (Mean=9.17,
SD=1.60) compared with the retained participants (age Mean=37.48, SD=10.61; T-Ang:
Mean=18.76, SD=5.39; T-Ang/R: Mean=8.34, SD=2.68; job control: Mean=6.56, SD=2.45).

Practice Frequency

Participants in the intervention group used the app for a mean of 42.32 days (75.57%, SD=15.63) in
eight weeks. A significant difference was observed in practice frequency between participants who
completed the program (n=94; Mean=44.77, SD=13.07) and those who began but dropped out (n= 7,
Mean=9.43, SD=8.18; t5,=7.031, P<.001).

Outcomes

Group Effects

Table 3 presents the scores of the pre- and post-intervention assessments. Table 4 presents the results
of ANCOVA. The ANCOVA, controlled for pre-intervention scores, revealed significant group
effects on life satisfaction (b=1.47, =0.11, P=.005), perceived stress (b=-2.00, =-0.17, P=.012),
depressive and anxiety symptoms (b=-1.24, B=-0.15, P=.02), and T-Ang/R (b=-0.59, (=-0.11,
P=.04). The ANCOVA, controlled for pre-intervention scores and demographic data (age,
employment status, psychiatric history, education, marital status), revealed significant group effects
on life satisfaction (b=1.35, 3=0.10, P=.02), perceived stress (b=-1.92, 3=-0.16, P=.02), depressive
and anxiety symptoms (b=-1.17, f=-0.14, P=.03), and T-Ang/R (b=-0.75, f=-0.14, P=.012).

Differences Between Pre- and Post-intervention Assessment Within
Each Group

Regarding the intervention group, the post-intervention scores of life satisfaction were significantly
higher (Mean.=17.70, SD,=6.68; Meany.«=18.80, SDy«=6.76; ts3=-3.36, P=.001, Cohen d=0.22
95% CI [0.09, 0.35]) and those of depressive and anxiety symptoms were significantly lower
(Meanye=6.16, SD,.=4.06; Meany.s=5.37, SDpos=3.61; t53=2.35, P=.02, Cohen d=0.27 [0.04, 0.50])
than the pre-intervention scores.

Regarding the waitlist control group, the post-intervention scores of perceived stress were
significantly higher (Mean,.=17.62, SD,.=5.95; Meany,«=19.94, SD,;,x=6.38; ts;=-4.20, P<.001,
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Cohen d=0.40 [0.21,0.60]) and those of partner satisfaction were significantly lower than the pre-
intervention scores (Meanye=7.69, SD;.=2.05; Meany.s=7.15, SDpws=2.43; ts=2.41, P=.02, Cohen
d=0.25[0.04, 0.45]).
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Table 3. Scores of the pre- and post-intervention assessments.

17

Intervention group Waitlist control group t - test
Post Post
Mea SD Mean SD t P Cohend 95%Cl Mean sD Mean SD t P Cohend 95%Cl t P Cohend 95%Cl
n value value value
General psychological domain
Life Satisfaction 17.7 6.68 18.8 6.76 - .001 0.22 [ 0.09, 18.6 6.89 18.5 6.32 0.87 .38 0.05[-0.06,0.15] 0.23 .82 0.03 [-0.25,
0 0 3.36 0.35] 2 8 0.31]
Perceived Stress 18.7 5.14 18.6 5.65 0.43 .67  0.05[-0.19,0.29] 17.6 5.95 19.9 6.38 - <.001 0.40[ 0.21, - 14 0.21[-0.07,
1 5 2 4 4.20 0.60] 148 0.50]
Depressive and Anxiety 6.16 4.06 5.37 3.61 2.35 .02 0.27 [ 0.04, 6.20 4.89 6.41 4.71 - .33 0.08 [-0.08, 0.25] - .09 0.25[-0.04,
Symptoms 0.50] 0.99 171 0.53]
. 18.5 5.16 18.2 5.31 1.40 17 0.10 [-0.04, 0.23] 19.0 5.73 18.9 5.58 - .70 0.03[-0.12,0.18] - 41 0.12 [-0.17,
Trait Anger
0 7 6 2 0.39 0.82 0.40]
. 7.09 2.62 6.94 2.54 1.89 .06  0.12 [-0.01,0.24] 7.49 2.78 7.30 2.95 0.58 .56 0.04[-0.10,0.19] - .37 0.13 [-0.15,
Trait Anger/Temperament
0.90 0.41]
Trait Anger/Reaction 8.50 2.65 8.28 2.71 1.19 24 0.10 [-0.07,0.27] 8.49 2.86 8.71 2.74 - .07 0.14 [-0.01, 0.29] - 27 0.16 [-0.12,
ait Anger/Reactio 1.81 110 0.44]
Mindfulness 433 10.6 44.0 11.3 - .70 0.03[-0.10,0.07] 43.7 9.85 443 11.7 - .72 0.02[-0.11,0.16] - .87 0.02 [-0.26,
6 5 5 1 0.39 4 3 5 0.36 0.16 0.31]
Work
Work Performance
Absolut teei 614 192 620 186 - 73 004[-0.19,027] 610 195 618 186 - 67 005[-0.17,027]  0.07 95 0.01[-0.27,
solute presenteelsm 3 4 2 4 035 6 0 4 9 043 029]
Relative presenteeism 1.00 0.29 1.05 0.27 - .19 0.17 [-0.08,0.42] 1.00 0.33 1.01 0.32 - 67 0.05[-0.19, 0.30] 0.94 .35 0.14 [-0.15,
P 1.33 042 042]
. . 2.30 0.72 2.33 0.79 0.12 .90  0.01[-0.21,0.24] 2.19 0.87 2.19 0.83 - .53 0.05[-0.10,0.20] 1.16 .25 0.17 [-0.12,
Job Satisfaction
0.63 0.45]
Quantitative job load 6.90 2.36 6.89 243 - .82 0.02 [-0.17,0.22] 7.32 2.59 7.15 2.30 0.79 43 0.07 [-0.10, 0.23] - 45 0.11[-0.17,
uantitative job overloa 023 076 0.39]
Job control 6.64 2.33 6.46 2.23 1.37 17 0.11 [-0.05, 0.26] 6.71 2.48 6.60 2.29 - .84 0.02 [-0.15, 0.18] - .66 0.06 [-0.22,
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0.21 0.44 0.35]
Family
Family Satisfaction 200  0.77 194 081 134 18  0.13[-0.06,0.33] 201  0.82 204 088 - 45 0.07[-0.12,0.26] - 40 0.12[-0.16,
v 0.76 0.85 0.41]
o 752 214 739 225 022 82 0.02[-0.15,0.19] 769 205 715 243 241 02 0.25[ 004, 0.50 62 0.10[-0.29,
Partner Satisfaction
0.45] 0.49]
Work-to-Family Conflict
. . 562 492 563 448 020 84  0.02[-0.14,0.17) 551 551 518 523 128 20  0.08[-004,020] 063 53 0.09[-0.19,
Work-Family Negative Spillover 0.37]
Family-Work Negative Spillover 1.25 171 1.20 172 046 64  0.05[-0.16,0.26] 1.19 1.66 1.36 1.85 - 33 0.09[-0.09,0.28] - 55 0.09 [-0.20,
v gative 5p 0.98 0.60 0.37]
Work-Family Positive Spillover 708 304 702 305 - 92 0.01[-0.18,0.20] 677 330 713 372 - 34 0.08[-0.09,0.25] - 82 0.03 [-0.25,
oricramly Fositive spiiove 0.11 0.96 0.23 0.32]
Eamilv-Work Positive Soillover 709 351 720 355 - 75 0.03[-0.17,0.24] 719 394 736 397 - 83 0.02[-0.19,0.23] - 78 0.04[-0.24,
¥ P 0.33 0.22 0.28 0.32]
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Table 4. Comparison between the control and the intervention groups.

controlling for pre-scores

controlling for pre-scores and demographic

data
b B SD P B SD t Pvalue
value
General psychological domain
. . . 0.5
Life Satisfaction 147 0.11 , 282 .005 1.35 0.10 055 2.44 .02
Perceived Stress X & 7 ] 012 1.92 0.16 0.83 2.33 02
200 0.17 9 255 ' ' ' : ' '

Depressive and Anxiety - - 05 -
02 -1.17 -014 053 -2.21 .03

Symptoms 1.24 0.15 1 243
Trait Anger . - 09 [ 21  -091 -008 054 -1.67 097

g 0.66 0.06 3 126 ' ' ' : ' '
Trait Anger/Temperament X - g ] 40 0.22 004 027 0.82 41
g P 022 004 5 085 ' ' ' : ' '
Trait Anger/Reaction X N - A 04 -075 -0.14 030 -2.54 012
g 0.59 0.11 9 203 ' ' ' : ' '

Mindfulness - 1.0 -

00g 000 3 001 .99 0.01 0.00 109 0.01 .99
Work
Work Performance

Absolute presenteeism 0.05 0.00 24 0.02 .98 -0.33 -0.01 2.62 -0.13 .90
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9
. . 0.0
Relative presenteeism 0.04 0.07 4 0.93 .36 0.03 0.05 0.04 0.67 .50
e 0.1
Job Satisfaction 0.03 0.02 0.26 .79 0.02 001  0.10 0.21 83
o 0.2
Quantitative job overload 0.01 0.00 8 0.05 .96 0.06 0.01 0.28 0.23 .82
Job control i - 02 ) 32  -027 -006 025 -1.09 28
024 0.05 4 099 ' ' ' : ' '
Family
Family Satisfaction i Q! ] 17 0.14 0.08 0.11 1.30 19
y 014 008 1.37 ' ' ' : ' '
e 0.3
Partner Satisfaction 0.50 0.11 0 1.64 .103 0.40 0.09 0.32 1.24 22
Work-to-Family Conflict
. . . 0.4
Work-Family Negative Spillover 0.37 0.04 4 0.84 .40 0.19 0.02 0.46 041 .68
Family-Work Negative Spillover i Yy 2 ) 35 -032 -009 023 -1.39 17
Y g P 021 006 2 093 : : : ' : :
Work-Family Positive Spillover i y 04 A 60 0.04 001 041 0.11 91
Y P 021 003 0 053 ' ' ' : ' '
Family-Work Positive Spillover Y - o4 ) 89 0.07 0.01 051 0.13 90
Y P 007 001 8 0.14 ‘ ‘ ‘ ' ' ‘
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Discussion

This study examined the effectiveness of a mindfulness meditation intervention via a smartphone
application among healthy women workers. To our knowledge, this was the first study that examined
the effects of the mindfulness meditation intervention via a smartphone application on four domains
(psychological, work, family, and work-to-family conflict) among women workers. Women workers
who received the intervention demonstrated higher post-intervention scores on the general
psychological indicators (life satisfaction, perceived stress, depressive and anxiety symptoms, and
trait anger/reaction) than those in the waitlist control group, controlled for pre-intervention scores as
well as age, employment status, psychiatric history, education, and marital status. However, the
intervention was not effective in the other three domains (work, family, and work-to-family conflict).
In particular, life satisfaction and depression and anxiety symptoms significantly improved in the
intervention group.

Our results corroborated the findings of Santos et al. [10] and Coelhoso et al. [11] that app-based
mindfulness interventions reduced perceived stress and anxiety symptoms and improved subjective
well-being among working women. Additionally, we found that app-based mindfulness interventions
were useful for reducing reactive anger in working women. Working women are more likely to
experience stress owing to neurobiological differences and balancing work and family than men,
which may impair their well-being [3-7]. Mindfulness interventions enhance acceptance and
observation skills by halting in daily life, paying attention to what is happening “here and now,” and
observing and accepting things as they are. Therefore, acceptance and observation skills enable
working women to pause and look at things as they are without being overwhelmed by negative
thoughts and feelings when they are burdened by work and family in their daily lives. This is likely
to calm their anger, lower their subjective stress, and increase their sense of well-being.

Conversely, this study observed no improvements in work-related, family-related, and work-to-
family conflict indicators after the intervention. Previous studies have reported that mindfulness
interventions increase family satisfaction among elementary and secondary school teachers, partner
satisfaction among participants in a romantic relationship, and work satisfaction and performance
among workers, and decrease the work-to-family conflict among workers [41-47]. The inconsistency
of our results with those of previous studies could be owing to differences in sex, intervention
duration, and meditation time per session. Moreover, this preventive intervention may have been too
short to reduce burden in the three work- or family-related domains. Furthermore, the intervention
content was aimed at general meditation (“mindfulness of breath,” “body scan,” “mindfulness of
breath, sound, and body,” and “loving-kindness meditation”), rather than work- or family-specific
content, and was implemented in a specific order. Therefore, the 8-week low-intensity meditation
intervention could have led to an improvement in the individual’s general well-being; however, the
effect on work- or family-related indicators may have occurred after a few months. Alternatively,
higher-intensity interventions may be required, such as modifying the intervention’s contents or
extending its duration. Additionally, only one item was used to measure work performance and job,
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family, and partner satisfaction, whereas three items were used to measure job satisfaction and
control. Therefore, the number of questions may have been too small to detect significant
differences.

Limitations and Future Directions

This study has some limitations. First, in this study, subgroup analyses were not conducted to
examine the impact of the subjects' traits on intervention effects. The effects of our mindfulness
intervention on general psychological, work-related, family-related, and work-to-family conflict
indicators may differ based on other factors. Some participants may have benefited on work-related,
family-related, or work-to-conflict indicators. Therefore, it is necessary to examine the factors that
moderate the effect of mindfulness interventions.

Second, the mindfulness intervention used in this study was not designed as target- and context-
specific. Previous studies have developed target- and context-specific mindfulness interventions,
such as for the workplace and parenting. Therefore, future studies should be designed specifically for
working women, with an aim to increase the effects on work- and family-related indicators.

Conclusion

This study examined the effects of mindfulness interventions via a smartphone application on
women workers’ general psychological, work-related, family-related, and work-to-family conflict
indicators through a randomized controlled trial. Our results revealed that the intervention increased
life satisfaction and reduced perceived stress, depressive and anxiety symptoms, and anger reactions.
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CONSORT flowchart for participants.

Screened [ Assessed for Eligibility
Enrollment (n = 397)
Excluded at screening [ = 95)
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Baseline Assessment

(n=302)
Excluded at baseline [n = 89)
# Did not respond to pre-intervention

assessment
Randomized
[m=213)

1

Allpcated to intervention group (n = 106] AMllacated b control =
group (n = 107)

® Opted out of intervention [m= 2} ® Impossible to contact (n = 2)

® Impossible to contact (n = Z)

|

Lost to follow-up(n =T) Lost to follow-up(n = 4]
® Did not complete post-intervention assessment(n = 3) ® Did not complete post-intervention assessment(n = 3)
#® Impossible to contact [ =4) # [mpossible to contact = 1)
Analyzed (n = 105) Analyzed (1 = 104)
#® Excluded from analysis [n= 1) # Excluded from analysis (n = 3]
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# Completed pre-intervention assessment (i = 105) # Completed pre-intervention assessment [n = 104
® Completed post-intervention assessment (i = 94) # Completed post-intervention assessment [r = 98)
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Display of the smartphone application.
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Display of the psychoeducation.
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