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Abstract

Background: Mindfulness interventions are considered an effective strategy for preventing mental health problems among
health care workers (HCWs). While prior reviews have often included facilitator-guided or multicomponent interventions, it is
unclear whether self-guided digital mindfulness interventions can also be effective without professional or in-person support.
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Objective: This systematic review aimed to investigate the effects of self-guided digital mindfulness interventions on the
mental health and well-being of HCWs.

Methods: This work was conducted as part of the DeLiGHT project. We searched electronic databases, including PubMed
(MEDLINE), Embase, Cochrane CENTRAL, PsycINFO, PsycARTICLES, and the Japan Medical Abstract Society database,
from inception in 2010 to July 25, 2023. To ensure timeliness, we performed an updated search on December 27, 2025.
Database searching yielded 37,851 abstracts and 145 studies that examined the effectiveness of digital health interventions for
workers in the initial 2023 screen. In the present study, we limited the included studies to those that met the following criteria:
randomized controlled trials (RCTs) using self-guided digital mindfulness interventions (eg, smartphone apps or web-based
programs) delivered without face-to-face or professional support compared to waiting list controls or usual care among HCWs.
The updated search in 2025 yielded 6328 additional records, of which 11 studies were examined. Study quality was assessed
using the Cochrane Risk of Bias tool, with meta-analyses conducted using a random-effects model.

Results: A total of 9 RCTs with 3088 participants were included in the final analysis. The study populations were diverse,
covering North America, Europe, Oceania, and Asia. Interventions were delivered via various digital platforms, including
commercial mindfulness apps (n=3), social networking service tools (n=3), and web-based programs (n=3), with an average
duration of 6.17 weeks (range: 1.5-18 wk). Five studies assessed outcomes only postintervention, and 4 included short-term
follow-up (4-12 wk); no long-term effects were evaluated. The meta-analysis showed a significant beneficial effect on
depression (standardized mean difference [SMD]=-0.44, 95% CI —-0.88 to —0.00; P=.049), anxiety (SMD=-0.29, 95% CI
-0.51 to =0.06; P=.011), perceived stress (SMD=-0.42, 95% CI —0.77 to —0.06; P=.02), and well-being (SMD=0.20, 95% CI
0.09 to 0.30; P<.001) immediately postintervention. The adherence rates reported across studies were highly variable, ranging
from 19% to 56%. According to the Cochrane Risk of Bias tool, most studies were rated as having some concerns or a high
risk of bias. The certainty of evidence included in the analysis ranged from “Low” to “Very Low.”

Conclusions: Overall, low to very low certainty evidence suggests that self-guided digital mindfulness interventions may have
short-term beneficial effects on depression, anxiety, perceived stress, and well-being among HCWs. Future high-quality studies
are needed to examine the long-term effects and cross-cultural generalizability of these interventions.

Trial Registration: UMIN UMINO000051631; https://center6.umin.ac.jp/cgi-open-bin/ctr/ctr_view.cgi?recptno=R000058861

JMIR Mhealth Uhealth 2026;14:e74272; doi: 10.2196/74272

Keywords: digital intervention; occupational stress; psychological intervention; self-guided intervention; telehealth

10], and emotional exhaustion [11], as well as in promoting
their well-being [12]. Mindfulness is the most commonly
used psychological group intervention for reducing distress
symptoms in HCWs [13]. Mindfulness is an acceptable
intervention for HCWs because it has a reasonable rationale
and can be done quickly [14]. However, HCWs often face
barriers when engaging in mental health interventions, such
as limited availability (eg, shift work), high job demands,
concerns about stigma, and negative social judgments, as well
as issues related to disclosure and confidentiality, which are
more common among HCWs than other workers [15]. In

Introduction

Health care workers (HCWs) are at high risk of experiencing
mental health problems worldwide [1,2]. A systematic review
has reported that the prevalence of mental health symptoms
is high among HCWs: depression (13%), anxiety (16%),
and traumatic stress (22%) [3]. Another systematic review
reported that half of HCWs experience burnout [4], charac-
terized primarily by emotional exhaustion and compassion
fatigue, which negatively impacts patient care [5]. These
mental health challenges affect not only the well-being of

HCWs but also the quality of care provided to patients
[6], potentially leading to long-term negative consequences
on community health care systems. Therefore, effective
and accessible interventions that focus on individual-level
approaches, which are likely easier to implement, are urgently
needed to improve the mental health of HCWs.

Mindfulness interventions are an effective nonpharmaco-
logical approach for improving mental health [7]. Mindful-
ness refers to paying attention to present-moment experiences
in a nonjudgmental and accepting manner [8]. In particular,
there is a growing interest in self-guided digital mindfulness
interventions, which do not require face-to-face delivery or
professional support, as scalable and accessible approaches.
Systematic reviews have shown the effectiveness of face-to-
face mindfulness interventions in improving the mental health
of HCWs, including individuals with depression, anxiety [9,

https://mhealth.jmir.org/2026/1/e74272

this context, self-guided digital interventions, which are not
provided by professionals or delivered in person, may have
advantages in engaging HCWs in the interventions.

Digital mindfulness interventions can overcome the
barriers of logistics and time availability by providing flexible
access and standardized content at a low cost [16]. Self-gui-
ded digital mindfulness tools have already been widely used,
and over 560 mindfulness apps are available on the mar-
ket [17]. However, the effectiveness of self-guided digital
mindfulness interventions on the mental health of HCWs is
still unclear. A previous systematic review reported on the
effectiveness of web-based mindfulness-based interventions
for HCWs. However, it focused primarily on the COVID-19
pandemic, with half of the included studies conducted in a
single country, leading to a risk of overestimation and limited
generalizability [18].
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It did not restrict itself to self-guided interventions and
included nonmindfulness components such as cognitive
behavioral therapy, music therapy, and positive psychology
interventions. Additionally, another review included studies
involving students, searched only a single database, and
did not conduct any quantitative analyses of the effects
of web-based tools and mobile apps [19]. Considering
advancements in technology and synthesizing the findings of
randomized controlled trials (RCTs) conducted over the past
10 years with participants limited to HCWs, and not restricted
to the pandemic period, may provide a more comprehensive
and accurate understanding of the effectiveness of digital
mindfulness interventions on the mental health of HCWs.
If self-guided digital mindfulness interventions are found to
be effective, such interventions may be promoted even in
emergency situations like pandemics and in low-resource
settings.

This systematic review and meta-analysis thus aimed to
address this gap by examining the effectiveness of self-gui-
ded digital mindfulness interventions without face-to-face,
professional, or personal support components on mental
health and well-being among HCWs from 2010 to 2025.

Methods
Study Design

This work was part of an overarching large-scale system-
atic review project developing Minds-compliant guidelines
for general preventive interventions using digital health
technologies for mental health (the DeLiGHT project; [20]),
funded by the Japan Agency for Medical Research and
Development.

The review protocol has been registered in the UMIN
registry (registration number: UMIN000051631). The method
was reported according to PRISMA (the Preferred Report-
ing Items for Systematic Review and Meta-Analysis) 2020
guidelines (Checklist 1) [21]. Among the included liter-
ature in the DeLiGHT project, this review reported on
the effectiveness of fully automated digital mindfulness
interventions for HCWs.

Data Sources, Search Strategy, and
Study Selection Process

In the DeLiGHT project, we initially searched for publica-
tions from 2010 to July 25, 2023, across databases such
as PubMed (MEDLINE), Embase, Cochrane CENTRAL,
PsycINFO, PsycARTICLES, and the Japan Medical Abstracts
Society database. The search was limited to studies published
from 2010 onward, reflecting the widespread adoption of
smartphones and web-based platforms. The search terms
are detailed in Multimedia Appendix 1. Search terms were
comprehensively selected, referring to previous reports on
digital health technology [22] and outcomes [23]. The search
strategy was constructed using combinations of population-
and intervention-related terms. In addition, study design-rela-
ted words were applied to restrict the search to random-
ized controlled trials. Although outcome-related terms were
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included to improve feasibility given the broad scope of the
literature, we acknowledge that the inclusion of outcome
terms may increase the risk of missing relevant studies,
in line with the recommendations of the Cochrane Hand-
book [24,25]. We included all studies that followed the
inclusion criteria of participants, interventions, comparisons,
and outcomes (PICO): (P) any type of employee or worker;
(I) any type of nonpharmacological intervention aiming at
primary prevention using digital health technologies (eg,
exercises, diet, lifestyle, and psychological interventions such
as cognitive behavioral therapy); (C) any type of control
condition; and (O) mental health conditions, positive mental
health, and work-related outcomes. In the subgroup consid-
erations, HCWs were defined using terms explicitly refer-
ring to medical and health professionals (eg, physicians,
nurses, pharmacists, psychologists, therapists, and health
care providers). In addition, studies using an RCT design
and published after 2010 were included. The language was
limited to English or Japanese. Exclusion criteria were as
follows: (1) studies targeting participants who have any
specific disorder, (2) studies including participants who are
not employees or workers, (3) studies applying any inter-
ventions aimed at secondary or tertiary prevention, and (4)
studies aiming to evaluate the treatment effects of interven-
tions on specific disorders or symptoms. One investigator (M
Iida) removed duplicate entries, and the remaining articles
were shared with all co-authors. During the first screening
phase, based on the eligibility criteria, each article’s title and
abstract were independently assessed by pairs of investiga-
tors, with one investigator being a staff member from an
external contracting agency. Following this, 2 investigators
independently reviewed the full texts of studies that passed
the first screening. Any disagreements were resolved through
discussion and consensus among all authors. Reasons for
study exclusion were documented during the full-text review
phase. Microsoft Excel was used to manage all identified
studies.

The DeLiGHT project’s database search initially retrieved
37,851 abstracts (from 2010 to July 25, 2023). During the
initial screening, after removing 15,485 duplicates and 3275
older studies published before 2010, 19,091 records remained
for further review, of which 18,806 were excluded. Subse-
quently, 285 records were forwarded for full-text screening.
Following the full-text review, 140 studies were excluded.
Finally, 145 RCTs were identified as digital interventions
aimed at improving workers’ mental health.

An updated search was conducted on December 27, 2025,
in PubMed (MEDLINE), Cochrane CENTRAL, PsycINFO,
PsycARTICLES, and the Japan Medical Abstracts Society
database, using the same search terms (Multimedia Appen-
dix 1). Notably, Embase could not be used for the upda-
ted search due to access restrictions. However, even in the
original search, which included Embase, all studies ultimately
included in this review were indexed in PubMed. Moreover,
previous research has suggested that the additional benefit
of supplementing PubMed with Embase may be limited in
some fields [26]. Taken together, these considerations suggest
that the absence of Embase is unlikely to have materially

JMIR Mhealth Uhealth 2026 | vol. 14 174272 | p. 3
(page number not for citation purposes)


https://mhealth.jmir.org/2026/1/e74272

JMIR MHEALTH AND UHEALTH

affected the comprehensiveness of the update. The search was
limited to studies published from 2023 onward, to update
the search of the DeLiGHT project. In the 2025 update,
eligible RCTs were directly identified in accordance with the
selection criteria of this study, which are described in the next
section.

Selection Criteria for the Review of
Digital Mindfulness Interventions

In this study, we limited the included studies according to
the criteria for this review: (P) HCWs, including workers in
clinical hospitals or emergency units; (I) digital mindfulness
interventions; and (O) mental health symptoms (ie, depres-
sion, anxiety, perceived stress, traumatic stress reaction, and
sleep quality), emotional exhaustion, compassion fatigue,
and positive mental health and well-being. Digital mindful-
ness interventions in this review were defined as technology-
assisted mindfulness interventions aimed at fostering greater
attention to and awareness of present-moment experiences
[7,27], delivered via digital platforms without face-to-face
components or professional or personal support, as descri-
bed in previous reviews of digital mindfulness interventions
[28,29]. Following this definition, we excluded interven-
tions primarily focused on other approaches (eg, cognitive
behavioral therapy-based skills) or interventions that could
not be evaluated for the extent to which they emphasized
mindfulness. Complex or multimodal interventions were
carefully discussed in terms of eligibility by NS, AI, and
KI. For multimodal interventions, eligibility was determined
based on whether mindfulness was described as the primary
intervention component in the intervention rationale and
content descriptions, with decisions made through independ-
ent review and consensus among the reviewers. The yoga
component was included in this review if it was delivered
via a digital tool without professional support, as yoga has
been recognized as a primary discipline and practice with the
potential to cultivate mindfulness [30].

Data Collection Process and Data Items

Among the 145 records identified in the initial screening
(DeLiGHT project, from 2010 to July 25, 2023), 3 investiga-
tors (NS, Al, and KI) assessed the studies’ eligibility in pairs.
In the update, 2 investigators (NS and KI) conducted both
the initial and full-text reviews in accordance with the current
studies’ eligibility criteria (ie, mindfulness for HCWs). They
consolidated the data, which included information such as
publication year, authors’ names, study location, participants’
characteristics (eg, HCWs), number of participants, interven-
tion details, control group information, outcome variables,
and adherence or dose. Follow-up assessments were defined
as outcome measurements conducted after the immediate
postintervention assessment, and were used to evaluate the
short-term sustainability of intervention effects on the same
mental health outcomes.

Risk of Bias Assessment

Six investigators assessed the risk of bias independently in
3 pairs (NS, AI, M Iida, KW, YKob, and KI) using the
recently revised Cochrane risk-of-bias tool for randomized
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trials (RoB 2.0) [31]. This tool comprises 5 bias domains:
bias arising from the randomization process (domain 1),
bias due to deviations from intended interventions (domain
2), bias due to missing outcome data (domain 3), bias in
measuring the outcome (domain 4), and bias in the selection
of the reported result (domain 5). For each domain, a series
of signaling questions with answers (yes, probably yes, no
information, probably no, and no) determine the risk of bias
(low risk, some concerns, and high risk). Any discrepancies in
the quality assessment were addressed through discussion and
consensus among the authors.

Synthesis of Results and Meta-Analysis

In the analysis, we synthesized all of the included interven-
tions and outcomes. A meta-analysis was performed if at
least 3 eligible studies had the same outcome. The effect
size was calculated based on the difference in the change
of baseline scores between the intervention and control. The
standardized mean difference (SMD) was used to assess the
effect of interventions. Meta-analyses were performed for the
mean effect on each outcome of mental health symptoms
(eg, depression, anxiety, and perceived stress), emotional
exhaustion and compassion fatigue, and each outcome of
positive mental health and well-being. Meta-analysis was
performed at each time point (immediately postintervention
and follow-up) for each outcome. A random-effects model
was used to consider differences in the treatment effect from
study to study. When the SD of change from baseline was
not shown, it was calculated based on the assumption that the
correlation between scores at baseline and those at follow-up
was 0.5 [32]. Heterogeneity between studies was measured
through the I? statistic (low, moderate, and high heteroge-
neity corresponding to I’ values of 25%, 50%, and 75%,
respectively) [33]. Funnel plots and Egger tests were used
to assess potential publication bias for the meta-analyses [34,
35]. Consistent with the Cochrane Handbook [36], tests for
funnel plot asymmetry were interpreted with caution because
fewer than 10 studies were included, and statistical power
is known to be low under such conditions. For outcomes
with > more than 75%, we performed sensitivity analyses
by excluding outliers identified through visual inspection of
funnel plots.

We used the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) approach to assess
the certainty of the evidence [37].

Statistical significance was set at a 2-sided P<.05. Analysis
was conducted using IBM SPSS Statistics Version 28.0.
(Japanese version). Meta-analysis was performed in R version
45.1 (R Foundation for Statistical Computing) with the
metafor package [38].

Results

Database Searching

Among the 145 studies identified in the DeLiGHT project, we
excluded 112 articles because their interventions did not focus
on mindfulness. Among 33 mindfulness intervention studies
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for workers, we excluded 24 studies for reasons such as
participants (ie, not targeting HCWs; n=19) and interventions
(ie, digital mindfulness without personal or in-person support;
n=5). An updated database search retrieved 6328 abstracts
(from 2023 to December 27, 2025), and 5259 abstracts were
screened after removing duplicate records. Subsequently, 11

Sasaki et al

studies were assessed for eligibility for digital mindfulness
interventions, but all studies were excluded. Finally, 9 studies
[39-47] were included in the systematic review. The study
selection process is illustrated in Figure 1. A list of 35
studies excluded at full-text screening, along with reasons for
exclusion, is provided in Multimedia Appendix 2.

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 flow diagram of the systematic review search
results. DeLiGHT: Developing minds-compliant guidelines for general preventive intervention using digital health technologies for mental health.
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Study Characteristics

The characteristics of 9 RCTs are presented in Table 1.
The total number of included participants was 3088 (rang-
ing from 41 to 2182 in 1 study) [39-47]. Countries where
studies were conducted varied, including Western countries
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(the United States or Canada [42,45]), England [46], Australia
[47], Iran [39,44], and other Asian countries (South Korea
[40], Singapore [41], and Thailand [43]). Of the 9 included
studies, 3 studies [40,42,46] delivered the intervention before
the COVID-19 pandemic.
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Characteristics of Interventions

The average intervention period was 6.17 weeks, ranging
from 1.5 weeks [41] to 18 weeks [46]. Regarding the
platforms used:

e Commercial apps: three RCTs [41,46,47] used
interventions involving a commercial mindfulness app
(“Headspace”).

* Social networking service (SNS) tools: three RCTs [39,
43 .44] used interventions involving SNS messaging
platforms.

 Other platforms: others used original apps [40,45] and a
web-based program [42].

Regarding follow-up assessments, 5 studies [39,40,44-46]
measured outcomes only immediately postintervention, and 4
[41-43 47] measured outcomes twice: immediately postinter-
vention and at follow-up (ranging from 4 to 12 wk after
the postintervention period). No studies evaluated long-term
effectiveness beyond this timeframe.

Outcome Measures and Data Synthesis

The included studies assessed a broad range of psychological
outcomes. Perceived stress was the most frequently meas-
ured outcome (n=6) [40.42.43,45-47], followed by depression
and anxiety (n=5) [40,41.43 .45 46]. Other measures included
emotional exhaustion and compassion fatigue (n=4) [39.45-
47], as well as positive mental health constructs such as
well-being (n=4) [40,41,4647].

Certain outcomes, including sleep quality (n=2) [41,44],
self-efficacy (n=1) [40], symptoms of PTSD (n=1) [41],

Table 2. Summary of the risk of bias assessment for the included studies.

Sasaki et al

and fear of COVID-19 (n=1) [41], were excluded from the
meta-analysis due to an insufficient number of studies for
robust synthesis.

Adherence to the prescribed dose was reported in 6 out of
9 studies. Program completion rates were documented in 3
studies [41,4245]. Among these, 56.4% (22/39) of partici-
pants completed more than 80% of the required practice
duration in one study [41], and 55.3% (89/161) completed
6 or 7 modules in another [42]. In contrast, 1 study reported
that 19% (13/69) of participants completed more than 75%
of the daily sessions [45]. The average frequency of weekly
usage was reported in 5 studies [42,43,45-47]. Specifically,
28% (19/69) of participants completed at least 1 session per
week [45], 41% (29/71) used the program 1 to 3 times per
week [47], and the average weekly usage was 2.1 (SD 1.5)
days [42]. In the Taylor et al [46] study, 66.6% (452/679)
of participants practiced 3 or more days per week. Further-
more, in the Luangapichart et al [43] study, 22.2% (10/45) of
participants used the program 4 or more days per week, with
3 or more sessions per day.

Risk of Bias

Table 2 presents the risk of bias assessed using RoB 2.0. All
studies were evaluated as having a high risk of bias. In many
studies, domains 1, 2, and 5 were rated as low or as having
some concerns; however, domains 3 and 4 were frequently
rated as high. Consequently, the overall bias across all studies
was determined to be high.

First author, year Domain 1 (R¥) Domain?2 (D?) Domain3 (Mi®) Domain4 (Med) Domain 5 (S Overall
Outcome: depression (meta-analysis conducted)

Hwang and Jo [40],2019 ? +f _ + 28 _h
Keng et al [41], 2022 ? ? + _ 9 _
Luangapichart et al [43], 2022 + ? + — + _
Pratt et al [45], 2023 ? ? - _ + _
Taylor et al [46], 2022 + ? - - 9 _
Outcome: anxiety (meta-analysis conducted)

Hwang and Jo [40], 2019 ? + - + 9 _
Keng et al [41], 2022 ? + _ 9 _
Luangapichart et al [43], 2022 + ? - + _
Pratt et al [45], 2023 ? ? - _ + _
Taylor et al [46], 2022 + ? - - 9 _
Outcome: perceived stress (meta-analysis conducted)

Hwang and Jo [40], 2019 ? + - + 9 _
Lilly et al [42],2019 ? - - ? _
Luangapichart et al [43], 2022 + ? + - + _
Pratt et al [45], 2023 ? ? - _ + _
Taylor et al [46], 2022 + ? - - 9 _
Xu et al [47], 2022 + ? _ + _
Outcome: emotional exhaustion and compassion fatigue (meta-analysis conducted)

Asadollah et al [39], 2023 - - + - 9 _

https://mhealth.jmir.org/2026/1/e74272
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First author, year Domain I (R*) Domain2 (D?) Domain3 (Mi®) Domain4 (Me%) Domain 5 (S Overall
Pratt et al [45], 2023 ? ? - _ + _
Taylor et al [46], 2022 + ? - - ? _
Xu et al [47],2022 + ? - _ _
Outcome: positive mental health and well-being (meta-analysis conducted)

Hwang and Jo [40], 2019 ? + - + 9 _
Keng et al [41], 2022 ? ? + - ? _
Taylor et al [46], 2022 + ? - - 9 _
Xu et al [47],2022 + ? - — + _
Outcome: PTSD (meta-analysis not conducted)

Keng et al [41], 2022 ? ? + _ 2 _
Outcome: fear of COVID-19 (meta-analysis not conducted)

Keng et al [41],2022 ? ? + - ? -
Outcome: sleep quality (meta-analysis not conducted)

Keng et al [41], 2022 ? ? + — 2 _
Nourian et al [44], 2021 ? - - - ? _
Outcome: self-efficacy (meta-analysis not conducted)

Hwang and Jo [40], 2019 ? + - + ? _

4R: bias arising from the randomization process.

bD: bias due to deviations from intended interventions.
°Mi: bias due to missing outcome data.

dMe: bias in measurement of the outcome.

€S: bias in selection of the reported result.

f1: low risk of bias.

£7: some concerns.

h_: high risk of bias.

Meta-Analysis

The results of the meta-analysis are shown in Figure 2.
Digital mindfulness interventions demonstrated significant
beneficial effects in improving the postintervention scores of
individuals with depression (k=5, SMD=-0.44, 95% CI —0.88
to —0.003; P=.049), anxiety (k=5; SMD=-0.29,95% CI -0.51
to —0.06; P=.011), perceived stress (k=6; SMD=-0.42, 95%
CI -0.77 to —0.06; P=.021), and well-being (k=4; SMD=0.20,
95% CI 0.09 to 0.30; P<.001). No significant effective-
ness was observed in addressing emotional exhaustion or
compassion fatigue. Additionally, no long-term efficacy was
identified for perceived stress during the follow-up periods,

https://mhealth.jmir.org/2026/1/e74272

which ranged from 4 to 12 weeks after the postintervention
period. The heterogeneity varied from low to high (’=0%
in well-being, 50%-60% in anxiety and emotional exhaus-
tion or compassion fatigue, and over 80% in depression and
perceived stress).

Sensitivity analyses excluding Luangapichart et al [43],
which reported a notably larger intervention effect, sig-
nificantly reduced heterogeneity for depression (k=4;
SMD=-0.18, 95%CI -0.28 to -0.07; P=.001; I’=0%) and
postintervention perceived stress (k=5; SMD=-0.25, 95% CI
-0.40 to =0.10; P<.001; ’=28.1%).
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Figure 2. Summary of meta-analysis [39-43.,45-47]. (A) Mental health symptoms and disorders: (1) depression and (2) anxiety [40, 41, 43, 45, 46],
(3) perceived stress (post) [40, 42, 43, 45, 46, 47], (4) perceived stress (6-mo follow-up) [42, 43, 47]. (B) Emotional exhaustion and compassion

fatigue [39, 45, 46, 47]. (C) Positive mental health and well-being [40, 41, 46, 47].

A. Mental health sympoms & disorders

A. Mental health sympoms & disorders

1) Depression 2) Anxiety
Author Year Weight SMD [95% CI] Author Year Weight SMD [95% CI]
1. Hwang WJ. 2019 [ S— 18.02% -0.01[-0.53, 0.52] 1. Hwang WJ. 2019 —_— 12.70% -0.24[-0.77, 0.28]
2. Keng SL. 2022 e 19.48% -0.24 [-0.68, 0.20] 2 Keng SL. 2022 1 16.09% -0.13[-0.58, 0.31]
3. Luangapichart P. 2022 —— 19.27% -1.30[-1.75,-0.84] 3. Luangapichart P. 2022 —— 16.75% -0.75[-1.17,-0.32]
4. Pratt EH. 2023 —_— 19.32% -0.54 [-0.99,-0.09] 4. Pratt EH. 2023 — 15.81% -0.36[-0.80, 0.09]
5. Taylor H. 2022 HilH 2391% -0.16 [-0.27,-0.04] 5. Taylor H. 2022 HilH 38.65% -0.14[-0.26,-0.02]
Pooled coefficient | meoRR—— 100% -0.44[-0.88,-000] Pooled coefficient - 100% -0.29[-051,-0.06]
"2 = 86.41% 1"2 = 49.06%
Favorable Unfavorable Favorable Unfavorable
T T T T T 1 ! B
2 15 A 0.5 0 0.5 1 15 -1 0.5 0 0.5
Standardized mean difference Standardized mean difference
A. Mental health sympoms & disorders
3) Percsived stress (Post) A. Mental health sympoms & disorders
Author Year Weight SMD [95% CIl 3) Perceived stress (6-month Follow-up)
Author Year Weight SMD [95% ClI]
1. Hwang WJ. 2019 R 13.98% -0.53[-1.07, 0.00]
2. Lilly M. 2019 b 18.49% -0.35[-0.61,-0.09] 1. Lilly M. 2019 —— 35.39% -025[-0.53, 0.04]
3. Luangapichart P. 2022 —— 15.36% -1.25[-1.71,-0.80]
2. Luangapichart P. 2022 —_— 31.47% -1.00[-1.44,-0.57]
4. Pratt EH. 2023 ——— 15.47% 0.17[-0.27, 0.62]
5. Taylor H. 2022 - 2000% -019[.0.31,-008] 3. XuH. 2022 - 3314% -0.04[-0.42, 0.34]
6. XuH. 2022 —— 16.70% -0.45[-0.82,-0.08]
Pooled coefficient e ———— 100% -042[-097, 0.14]
Pooled coefficient —mi——— 100% -0.42[-0.77,-0.06] "2 = 85 58%
"2 =87.51%
Favorable Unfavorable Favorable Unfavorable
T T T T T 1 I S B E
2 15 A 0.5 0 0.5 1 15 -1 0.5 0 05
Standardized mean difference Standardized mean difference
B. Emotional exhaustion & compassion fatigue C. Positive mental health & well-being
Author Year Weight SMD [95% CI] Author Year Weight SMD [95% CI]
1. Asadollah F. 2023 s 17.25% -0.73[-1.23,-0.23] 1. Hwang WJ. 2019 | 398% 046[-0.07,60.99]
2. Pratt EH. 2023 —— 19.61% -0.18[-0.62, 0.27] 2. Keng SL. 2022 —_—y 5.74% 0.27[-0.17,0.71]
3. Taylor H. 2022 g 39.44% -0.04[-0.16, 0.08] 3. Taylor H. 2022 —— 81.99% 0.17[0.06, 0.29]
4. XuH. 2022 —— 23.70% -0.03[-0.40, 0.34] 4. XuH. 2022 — 829% 024[-0.13,0861]
Pooled coefficient I 100% -0.18[-0.45, 0.08] Pooled coefficient ~effize 100% 020[009,0.30]
"2 =61.88% "2 =0.00%
Favorable Unfavorable Unfavorable Favarable
T T 1 T T 1
15 A1 0.5 0 0.5 05 0 05

Standardized mean difference

Publication Bias

Multimedia Appendix 3 presents funnel plots of the inclu-
ded studies. We qualitatively and quantitatively assessed
publication bias by visually inspecting funnel plot asymme-
try. The visual inspection suggested symmetry. Egger tests
were not significant for all outcomes. Although no clear
evidence of funnel plot asymmetry was observed, these
findings should be interpreted cautiously due to the limited
number of included studies.

https://mhealth.jmir.org/2026/1/e74272

Standardized mean difference

Certainty of Evidence

1

The GRADE evidence profile is presented in Multimedia
Appendix 4. The certainty of evidence for the outcomes
included in the analysis ranged from “Low” to “Very Low.”
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Discussion

Principal Findings
Overview

This systematic review and meta-analysis evaluated fully
automated digital mindfulness interventions for HCWs,
ultimately including 9 RCTs with 3088 participants.
Adherence and dose varied widely across the included
studies. Results showed that these interventions had mod-
erate, beneficial effects on depression (SMD=-0.44, 95%
CI -0.88 to —0.003), anxiety (SMD=-0.29, 95% CI -0.51
to —0.06), and perceived stress (SMD=-0.42, 95% CI
—0.77 to —0.06) immediately postintervention, as well as a
slight improvement in well-being (SMD=0.20). However, the
interventions did not significantly impact emotional exhaus-
tion or compassion fatigue, and there was no evidence of
sustained effects on perceived stress during the follow-up
period, which ranged from 4 to 12 weeks after the postin-
tervention period. Heterogeneity across studies was low in
well-being but moderate to high in other outcomes.

Effects on Depression, Anxiety, and Perceived
Stress

Digital mindfulness intervention was effective in improving
depression, anxiety, and perceived stress among HCWs.
This result was consistent with a previous report that
workplace mindfulness interventions improved mental health
[9]. While previous meta-analyses of workplace mindful-
ness interventions, which predominantly included face-to-
face or facilitator-guided programs, reported large pooled
effects on composite mental health outcomes (eg, SMDs
>0.6) [9], the present review demonstrated moderate effects
(eg, SMD=-0.44, 95% CI -0.88 to —0.003 for depression)
despite focusing exclusively on self-guided digital interven-
tions. This pattern is consistent with the lower intensity of
digital interventions. An earlier systematic review reported
the effectiveness of web-based mindfulness interventions,
including those with professional assistance for HCWs during
COVID-19 [18]. However, it included an app with various
components (ie, cognitive behavioral approach) other than
mindfulness [48] and half of the included studies were from
one specific country, leading to a risk of overestimation of
effectiveness. In this study, we excluded interventions that
did not focus solely on mindfulness or those with professio-
nal or personal support. The present findings could provide
more precise insights into the effects of digital mindfulness
interventions as a primary prevention strategy for the mental
health of HCWs.

Effects on Well-Being and Potential
Mechanisms

The results demonstrated the effectiveness in improving
the well-being of HCWs. This finding was consistent with
previous reviews [9,12]. Our review measured well-being
using the World Health Organization-Five Well-Being Index
(WHO-5) and the Warwick Edinburgh Mental Well-being
Scale (WEMWBS). Mindfulness enhances skills to accept

https://mhealth.jmir.org/2026/1/e74272
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negative emotions and to cope with distress [49,50], leading
to emotional stability and calmness. Additionally, mindful-
ness promotes greater attention to and awareness of present
moment experiences [27] and may encourage individuals
to be active and vigorous in pursuing something that they
want to focus on. Positive affects, including relaxed, calm,
active, vigorous, and energetic states, were measured by
both WHO-5 and WEMWBS. Mindfulness also nurtures
self-acceptance and self-compassion; it may reduce self-criti-
cism and improve self-esteem. This contributes to enhancing
items on the WEMWBS, such as “feeling good about myself”
and “feeling confident.” Digital mindfulness interventions can
increase positive aspects of mental health while also reducing
negative emotions.

Effects on Emotional Exhaustion and
Compassion Fatigue

No significant effectiveness was shown in addressing
emotional exhaustion or compassion fatigue. One previ-
ous systematic review of mindfulness for nurses reported
its effectiveness in improving personal accomplishment (a
subscale of burnout), but no effectiveness was observed
for emotional exhaustion or depersonalization [51]. Another
meta-analysis of interventions for nurses also reported
nonsignificant effectiveness across all subscales of burnout
[52]. However, these meta-analyses included only 2 studies to
estimate the efficacy. More studies are needed to draw firm
conclusions. A previous review of RCTs of both individ-
ual-based and organization-based interventions for reducing
burnout among physicians reported beneficial integrated
effectiveness on all burnout subscales [53]. There remains
uncertainty about the effectiveness of digital mindfulness
interventions on emotional exhaustion. Nevertheless, it may
be necessary to consider using such interventions in conjunc-
tion with structural or organizational strategies (eg, working
hour limitation)

Cultural and Occupational Contexts

Cultural and occupational contexts may also influence
the effectiveness of digital mindfulness interventions. The
included RCTs were conducted across diverse regions,
including Europe and Asia, where cultural norms regard-
ing emotional expression, self-care, and help-seeking may
shape engagement with mindfulness practices. In addition,
occupational differences among HCWs, such as those
between nurses and physicians, may affect baseline stres-
sors, workload, and responsiveness to self-guided interven-
tions. These contextual factors should be considered when
interpreting the findings and their generalizability.

Heterogeneity Across Interventions

A substantial heterogeneity observed in this study may also
be attributed to the variability in intervention characteristics,
including duration, number of modules, and delivery modes.
For instance, intervention durations ranged from 1.5 weeks
[41] to 18 weeks [46], and content delivery varied between
smartphone apps (eg, commercial apps [41,46,47], original
apps [40,45], SNS tools [39,43 ,44]), and web-based platforms
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[42]. Although the limited number of studies precluded a
subgroup analysis to statistically quantify the impact of these
variations, our sensitivity analysis indicated that excluding
specific outliers significantly reduced statistical heterogene-
ity. This suggests that while structural differences exist,
they may not be the sole driver of the observed inconsis-
tency. Nevertheless, this variability highlights a challenge
in synthesizing evidence. To facilitate more precise compar-
isons and identify optimal intervention components, future
research should strive for greater standardization in interven-
tion protocols and reporting.

Limitations

While our meta-analysis indicated a beneficial trend of the
intervention on mental health outcomes, the certainty of
evidence assessed by the GRADE approach remained “Low”
or “Very Low.” These results suggest that the true effect may
be substantially different from the estimate of the effect. The
primary factor reducing the certainty was the “very serious
risk of bias” identified in all included studies. Methodolog-
ical limitations, such as a lack of blinding or allocation
concealment and reliance on self-reported outcomes, were
present in many studies and may have led to an overes-
timation of the effects. Furthermore, inconsistency across
studies for depression and perceived stress outcomes, as well
as imprecision of the estimates for emotional exhaustion,
further contributed to the lower certainty grades. Therefore,
the current findings should be interpreted with caution. To
establish more certain evidence, future research requires
well-designed, high-quality RCTs that minimize the risk
of bias. In addition to these points, this review has sev-
eral limitations. First, only nine studies met the inclusion
criteria, which restricts the generalizability of the findings.
The inclusion of outcome-related terms in the search strategy
may have increased the risk of missing some relevant studies,
as noted in the Cochrane Handbook [25], and should be
considered a limitation of this review. Additionally, a high
risk of bias was observed in the quality assessment using the
RoB2 tool, primarily due to self-reported outcome meas-
ures. Due to the nature of digital mindfulness interventions
as psychosocial interventions, blinding of participants was
not feasible in most studies, which may have introduced
performance bias alongside reporting and detection bias. This
introduces potential bias and may impact the reliability of the
results. Furthermore, the included studies exhibit considerable
heterogeneity in intervention content, making it challenging
to draw consistent conclusions across studies. In addition, the
quality of the included digital mindfulness applications may
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have varied, as not all interventions were clearly reported to
be developed or supervised by qualified mindfulness experts.
This variability in app quality should be considered when
interpreting the findings. The review also includes several
RCTs with small sample sizes, limiting the statistical power
of these studies. The results from Egger tests and a visual
inspection of the funnel plots provide little indication of
publication bias. Yet, because only a small number of studies
were included, conclusions regarding publication bias should
be drawn with caution. The language restriction to studies
published in English or Japanese may have resulted in the
exclusion of relevant research published in other languages,
thereby narrowing the scope of this review. The long-term
effects of the interventions still need to be clarified, as
few studies evaluated outcomes over an extended period.
Adherence rates were reported in some studies but could not
be formally linked to outcomes due to limited and incon-
sistent reporting. Future individual participant data meta-
analyses could examine adherence—outcome relationships
in self-guided digital mindfulness interventions. Although
classified as self-guided, some interventions allowed minimal
asynchronous contact, which may have influenced adher-
ence and effect size. Finally, this study’s findings, derived
from RCTs, present a limitation because the inherent
research design often involves human-mediated interventions,
such as reminders and economic rewards, which likely
enhance adherence. Therefore, in real-world settings where
such self-guided digital mindfulness interventions are used
without human facilitation, the opportunity to achieve similar
levels of adherence—and thereby comparable effects—may
be significantly reduced, potentially resulting in smaller
observed effects in real-world data contexts. Although beyond
the primary scope of this review, ethical and implementa-
tion considerations such as user privacy, data security, and
responsible data management are important issues for the
real-world deployment of digital mindfulness interventions.
These factors should be carefully addressed in future research
and implementation efforts.

Conclusions

Given the high risk of bias across all included studies,
the findings should be interpreted with caution. Neverthe-
less, health care organizations may consider integrating
digital mindfulness interventions as an accessible, short-term
mental health support tool for reducing depression, anxiety,
and perceived stress among HCWs. However, additional
strategies may be needed to address persistent emotional
exhaustion and compassion fatigue.

Acknowledgments

The authors wish to thank Inforesta Co, Ltd for their professional and technical support in sifting the articles at the first
screening step of this systematic review. Generative Al tools were used to assist with language editing and with improving the
clarity of the manuscript. All scientific content, interpretations, and conclusions were developed by the authors, who take full

responsibility for the integrity of the work.

Funding

This study is supported by the Japan Agency for Medical Research and Development (AMED) under grant number
JP22rea522006 and The University of Tokyo Occupational Mental Health (TOMH) Research Fund, obtained from the
Department of Mental Health, Graduate School of Medicine, The University of Tokyo, Japan. The sponsors had no role in the

https://mhealth.jmir.org/2026/1/e74272

JMIR Mhealth Uhealth 2026 | vol. 14 174272 | p. 15
(page number not for citation purposes)


https://mhealth.jmir.org/2026/1/e74272

JMIR MHEALTH AND UHEALTH Sasaki et al

design and conduct of the study; collection, management, analysis, or interpretation of the data; in the preparation, review, or
approval of the manuscript; or in the decision to submit the manuscript for publication.

Data Availability

All data generated or analyzed during this study are included in this published article and its multimedia appendices. The data
supporting the findings of this review were extracted from previously published articles included in the systematic review, all
of which are cited in the reference list.

Authors’ Contributions

Conceptualization: NS, AI, KI

Methodology: NS, AI, M lida, KW, KI

Investigation (screening, data extraction, and risk of bias assessment): NS, Al, M lida, KW, Y Kobayashi, A Sakuraya, HE,
KT, Y Komase, YO, M Iwanaga, RI, KK, AH, HA, SK, YI, TY, HI, GM, RK, TO, NT, KI
Data curation: NS, M Iida, KI

Formal analysis: KW, NS, KI

Funding acquisition: TE, KI

Project administration: KI

Supervision: N Kojimahara, TE, A Shimazu, AT, N Kawakami

Writing — original draft: NS, KI

Writing — review & editing: all authors

Conflicts of Interest

NS received personal fees from Medilio Inc. and research funding from AI Mental Support Inc. outside the submitted work.
The authors ASa, KI, and NK are employed at the Department of Digital Mental Health, an endowment department supported
with an unrestricted grant from 15 enterprises [54] outside the submitted work. NK is employed at the Junpukai Foundation.
Other co-authors had no statements.

Multimedia Appendix 1

Search terms.
[DOCX File (Microsoft Word File), 43 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Excluded studies with reasons.
[XLSX File (Microsoft Excel File), 14 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Results of funnel plots of the included studies.
[DOCX File (Microsoft Word File), 103 KB-Multimedia Appendix 3]

Multimedia Appendix 4

GRADE Evidence profile.
[DOCX File (Microsoft Word File), 20 KB-Multimedia Appendix 4]

Checklist 1

PRISMA checklist.
[PDF File (Adobe File), 141 KB-Checklist 1]

References

1. Gerada C, Sidhu A, Griffiths F. Doctors and suicide. BMJ. Aug 21, 2024;386:q1758. [doi: 10.1136/bmj.q1758]
[Medline: 39168508]

2. QGuille C, Sen S. Burnout, depression, and diminished well-being among physicians. N Engl J Med. Oct 24,
2024;391(16):1519-1527. [doi: 10.1056/NEJMra2302878] [Medline: 39442042]

3. Hill JE, Harris C, Danielle L C, et al. The prevalence of mental health conditions in healthcare workers during and after a
pandemic: systematic review and meta-analysis. J] Adv Nurs. Jun 2022;78(6):1551-1573. [doi: 10.1111/jan.15175]
[Medline: 35150151]

4.  Zhang YY,Han WL, Qin W, et al. Extent of compassion satisfaction, compassion fatigue and burnout in nursing: a
meta-analysis. J Nurs Manag. Oct 2018;26(7):810-819. [doi: 10.1111/jonm.12589] [Medline: 30129106]

https://mhealth.jmir.org/2026/1/e74272 JMIR Mhealth Uhealth 2026 | vol. 14 174272 1 p. 16
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mhealth_v14i1e74272_app1.docx
https://jmir.org/api/download?alt_name=mhealth_v14i1e74272_app1.docx
https://jmir.org/api/download?alt_name=mhealth_v14i1e74272_app2.xlsx
https://jmir.org/api/download?alt_name=mhealth_v14i1e74272_app2.xlsx
https://jmir.org/api/download?alt_name=mhealth_v14i1e74272_app3.docx
https://jmir.org/api/download?alt_name=mhealth_v14i1e74272_app3.docx
https://jmir.org/api/download?alt_name=mhealth_v14i1e74272_app4.docx
https://jmir.org/api/download?alt_name=mhealth_v14i1e74272_app4.docx
https://jmir.org/api/download?alt_name=mhealth_v14i1e74272_app5.pdf
https://jmir.org/api/download?alt_name=mhealth_v14i1e74272_app5.pdf
https://doi.org/10.1136/bmj.q1758
http://www.ncbi.nlm.nih.gov/pubmed/39168508
https://doi.org/10.1056/NEJMra2302878
http://www.ncbi.nlm.nih.gov/pubmed/39442042
https://doi.org/10.1111/jan.15175
http://www.ncbi.nlm.nih.gov/pubmed/35150151
https://doi.org/10.1111/jonm.12589
http://www.ncbi.nlm.nih.gov/pubmed/30129106
https://mhealth.jmir.org/2026/1/e74272

JMIR MHEALTH AND UHEALTH Sasaki et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

Kase SM, Gribben JL, Guttmann KF, Waldman ED, Weintraub AS. Compassion fatigue, burnout, and compassion
satisfaction in pediatric subspecialists during the SARS-CoV-2 pandemic. Pediatr Res. Jan 2022;91(1):143-148. [doi: 10.
1038/s41390-021-01635-y] [Medline: 34211128]

Murthy VH. Confronting health worker burnout and well-being. N Engl J Med. Aug 18, 2022;387(7):577-579. [doi: 10.
1056/NEIMp2207252] [Medline: 35830683]

Kabat-Zinn J. Mindfulness-based interventions in context: past, present, and future. Clin Psychol Sci Pract.
2003;10(2):144-156. [doi: 10.1093/clipsy.bpg016]

Kabat-Zinn J. Catalyzing movement towards a more contemplative society. Presented at: The Contemplative Mind in
Society: Meeting of the Working Group; Sep 29 to Oct 2, 1994; Pocantico, New York, USA. URL: https://
contemplativemind.org/admin/wp-content/uploads/2012/09/kabat-zinn.pdf [Accessed 2026-07-02]

Michaelsen MM, Graser J, Onescheit M, et al. Mindfulness-based and mindfulness-informed interventions at the
workplace: a systematic review and meta-regression analysis of RCTs. Mindfulness (N Y). May 11, 2023:1-34. [doi: 10.
1007/s12671-023-02130-7] [Medline: 37362186]

Cohen C, Pignata S, Bezak E, Tie M, Childs J. Workplace interventions to improve well-being and reduce burnout for
nurses, physicians and allied healthcare professionals: a systematic review. BMJ Open. Jun 29, 2023;13(6):e071203.
[doi: 10.1136/bmjopen-2022-071203] [Medline: 37385740]

Luken M, Sammons A. Systematic review of mindfulness practice for reducing job burnout. Am J Occup Ther.
2016;70(2):7002250020p1-7002250020p10. [doi: 10.5014/aj0t.2016.016956] [Medline: 26943107]

Ong NY, Teo FlIJ, Ee JZY, et al. Effectiveness of mindfulness-based interventions on the well-being of healthcare
workers: a systematic review and meta-analysis. Gen Psychiatr. 2024;37(3):e101115. [doi: 10.1136/gpsych-2023-
101115] [Medline: 38737894]

Sanz S, Valiente C, Espinosa R, Trucharte A. Psychological group interventions for reducing distress symptoms in
healthcare workers: a systematic review. Clin Psychol Psychother. 2024;31(3):e2980. [doi: 10.1002/cpp.2980] [Medline:
38706143]

Banerjee M, Cavanagh K, Strauss C. A qualitative study with healthcare staff exploring the facilitators and barriers to
engaging in a self-help mindfulness-based intervention. Mindfulness (N Y). 2017;8(6):1653-1664. [doi: 10.1007/s12671-
017-0740-z] [Medline: 29201248]

Clement S, Schauman O, Graham T, et al. What is the impact of mental health-related stigma on help-seeking? A
systematic review of quantitative and qualitative studies. Psychol Med. Jan 2015;45(1):11-27. [doi: 10.1017/
S0033291714000129] [Medline: 24569086]

Mrazek AJ, Mrazek MD, Cherolini CM, et al. The future of mindfulness training is digital, and the future is now. Curr
Opin Psychol. Aug 2019;28:81-86. [doi: 10.1016/j.copsyc.2018.11.012] [Medline: 30529975]

Mani M, Kavanagh DJ, Hides L, Stoyanov SR. Review and evaluation of mindfulness-based iPhone apps. JMIR
mHealth uHealth. Aug 19, 2015;3(3):e82. [doi: 10.2196/mhealth.4328] [Medline: 26290327]

Yang JM, Ye H, Long Y, et al. Effects of web-based mindfulness-based interventions on anxiety, depression, and stress
among frontline health care workers during the COVID-19 pandemic: systematic review and meta-analysis. ] Med
Internet Res. Aug 29, 2023;25:e44000. [doi: 10.2196/44000] [Medline: 37527546]

Pospos S, Young IT, Downs N, et al. Web-based tools and mobile applications to mitigate burnout, depression, and
suicidality among healthcare students and professionals: a systematic review. Acad Psychiatry. Feb 2018;42(1):109-120.
[doi: 10.1007/s40596-017-0868-0] [Medline: 29256033]

DeLight [Article in Japanese]. URL: https://delight.sanei.or.jp/ [Accessed 2026-07-02]

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. BMJ. Mar 29, 2021;372:n71. [doi: 10.1136/bmj.n71] [Medline: 33782057]

Eguchi H, Kojimahara N, Kanamori S, Imamura K, Tani N, Ebara T. The use of digital health technology to provide
mental health services for employees in Japan. Environ Occup Health Pract. 2024;6(1):2023-0016. [doi: 10.1539/eohp.
2023-0016-CT] [Medline: 40061366]

Guidelines on mental health at work. World Health Organization; 2022. URL: https://iris.who.int/server/api/core/
bitstreams/6152a556-6893-4c4e-9ed8-094478bb25eb/content [Accessed 2026-07-02]

Eriksen MB, Frandsen TF. The impact of patient, intervention, comparison, outcome (PICO) as a search strategy tool on
literature search quality: a systematic review. J] Med Libr Assoc. Oct 2018;106(4):420-431. [doi: 10.5195/jmla.2018.345]
[Medline: 30271283]

Lefebvre C, Glanville J, Briscoe S, et al. Searching for and selecting studies. In: Cochrane Handbook for Systematic
Reviews of Interventions. John Wiley & Sons; 2019:67-107. [doi: 10.1002/9781119536604.ch4]

https://mhealth.jmir.org/2026/1/e74272 JMIR Mhealth Uhealth 2026 | vol. 14 174272 1 p. 17

(page number not for citation purposes)


https://doi.org/10.1038/s41390-021-01635-y
https://doi.org/10.1038/s41390-021-01635-y
http://www.ncbi.nlm.nih.gov/pubmed/34211128
https://doi.org/10.1056/NEJMp2207252
https://doi.org/10.1056/NEJMp2207252
http://www.ncbi.nlm.nih.gov/pubmed/35830683
https://doi.org/10.1093/clipsy.bpg016
https://contemplativemind.org/admin/wp-content/uploads/2012/09/kabat-zinn.pdf
https://contemplativemind.org/admin/wp-content/uploads/2012/09/kabat-zinn.pdf
https://doi.org/10.1007/s12671-023-02130-7
https://doi.org/10.1007/s12671-023-02130-7
http://www.ncbi.nlm.nih.gov/pubmed/37362186
https://doi.org/10.1136/bmjopen-2022-071203
http://www.ncbi.nlm.nih.gov/pubmed/37385740
https://doi.org/10.5014/ajot.2016.016956
http://www.ncbi.nlm.nih.gov/pubmed/26943107
https://doi.org/10.1136/gpsych-2023-101115
https://doi.org/10.1136/gpsych-2023-101115
http://www.ncbi.nlm.nih.gov/pubmed/38737894
https://doi.org/10.1002/cpp.2980
http://www.ncbi.nlm.nih.gov/pubmed/38706143
https://doi.org/10.1007/s12671-017-0740-z
https://doi.org/10.1007/s12671-017-0740-z
http://www.ncbi.nlm.nih.gov/pubmed/29201248
https://doi.org/10.1017/S0033291714000129
https://doi.org/10.1017/S0033291714000129
http://www.ncbi.nlm.nih.gov/pubmed/24569086
https://doi.org/10.1016/j.copsyc.2018.11.012
http://www.ncbi.nlm.nih.gov/pubmed/30529975
https://doi.org/10.2196/mhealth.4328
http://www.ncbi.nlm.nih.gov/pubmed/26290327
https://doi.org/10.2196/44000
http://www.ncbi.nlm.nih.gov/pubmed/37527546
https://doi.org/10.1007/s40596-017-0868-0
http://www.ncbi.nlm.nih.gov/pubmed/29256033
https://delight.sanei.or.jp/
https://doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1539/eohp.2023-0016-CT
https://doi.org/10.1539/eohp.2023-0016-CT
http://www.ncbi.nlm.nih.gov/pubmed/40061366
https://iris.who.int/server/api/core/bitstreams/6152a556-6893-4c4e-9ed8-094478bb25eb/content
https://iris.who.int/server/api/core/bitstreams/6152a556-6893-4c4e-9ed8-094478bb25eb/content
https://doi.org/10.5195/jmla.2018.345
http://www.ncbi.nlm.nih.gov/pubmed/30271283
https://doi.org/10.1002/9781119536604.ch4
https://mhealth.jmir.org/2026/1/e74272

JMIR MHEALTH AND UHEALTH Sasaki et al

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Frandsen TF, Eriksen MB, Hammer DMG, Christensen JB, Wallin JA. Using Embase as a supplement to PubMed in
Cochrane reviews differed across fields. J Clin Epidemiol. May 2021;133:24-31. [doi: 10.1016/j.jclinepi.2020.12.022]
[Medline: 33359253]

Creswell JD. Mindfulness Interventions. Annu Rev Psychol. Jan 3, 2017;68:491-516. [doi: 10.1146/annurev-psych-
042716-051139] [Medline: 27687118]

Cavanagh K, Strauss C, Forder L, Jones F. Can mindfulness and acceptance be learnt by self-help?: a systematic review
and meta-analysis of mindfulness and acceptance-based self-help interventions. Clin Psychol Rev. Mar
2014;34(2):118-129. [doi: 10.1016/j.cpr.2014.01.001] [Medline: 24487343]

Spijkerman MPJ, Pots WTM, Bohlmeijer ET. Effectiveness of online mindfulness-based interventions in improving
mental health: a review and meta-analysis of randomised controlled trials. Clin Psychol Rev. Apr 2016;45:102-114. [doi:
10.1016/1.cpr.2016.03.009] [Medline: 27111302]

Lazaridou A, Philbrook P, Tzika AA. Yoga and mindfulness as therapeutic interventions for stroke rehabilitation: a
systematic review. Evid Based Complement Alternat Med. 2013;2013(1):357108. [doi: 10.1155/2013/357108] [Medline:
23781259]

Sterne JAC, Savovié J, Page MJ, et al. RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ. Aug 28,
2019;366:14898. [doi: 10.1136/bmj.14898] [Medline: 31462531]

Balk EM, et al. Empirical assessment of within-arm correlation imputation in trials of continuous outcomes. Agency for
Healthcare Research and Quality (AHRQ); 2012. URL: https://www.ncbi.nlm.nih.gov/books/NBK 115797/pdf/
Bookshelf NBK115797.pdf [Accessed 2026-07-02]

Higgins JPT, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. BMJ. Sep 6,
2003;327(7414):557-560. [doi: 10.1136/bm;j.327.7414.557] [Medline: 12958120]

Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple, graphical test. BMJ. Sep
13, 1997;315(7109):629-634. [doi: 10.1136/bmj.315.7109.629] [Medline: 9310563]

Sterne JAC, Sutton AJ, Ioannidis JPA, et al. Recommendations for examining and interpreting funnel plot asymmetry in
meta-analyses of randomised controlled trials. BMJ. Jul 22, 2011;343:d4002. [doi: 10.1136/bmj.d4002] [Medline:
21784880]

Page MJ, Higgins JPT, Sterne JAC. Assessing risk of bias due to missing results in a synthesis. In: Cochrane Handbook
for Systematic Reviews of Interventions. John Wiley & Sons; 2019:349-374. [doi: 10.1002/9781119536604.ch13]
Schiinemann HJ, Higgins JPT, Vist GE, et al. Completing ‘summary of findings’ tables and grading the certainty of the
evidence. In: Cochrane Handbook for Systematic Reviews of Interventions. John Wiley & Sons; 2019:375-402. [doi: 10.
1002/9781119536604.ch14]

Viechtbauer W. Conducting meta-analyses in R with the metafor package. J Stat Softw. 2010;36(3):1-48. [doi: 10.18637/
j85.v036.i03]

Asadollah F, Nikfarid L, Sabery M, Varzeshnejad M, Hashemi F. The impact of loving-kindness meditation on
compassion fatigue of nurses working in the neonatal intensive care unit: a randomized clinical trial study. Holist Nurs
Pract. 2023;37(4):215-222. [doi: 10.1097/HNP.0000000000000590] [Medline: 37335149]

Hwang W1J, Jo HH. Evaluation of the effectiveness of mobile app-based stress-management program: a randomized
controlled trial. Int J Environ Res Public Health. Nov 3,2019;16(21):21. [doi: 10.3390/ijerph16214270] [Medline:
31684169]

Keng SL, Chin JWE, Mammadova M, Teo I. Effects of mobile app-based mindfulness practice on healthcare workers: a
randomized active controlled trial. Mindfulness (N Y). 2022;13(11):2691-2704. [doi: 10.1007/s12671-022-01975-8]
[Medline: 36160038]

Lilly M, Calhoun R, Painter I, et al. Destress 9-1-1-an online mindfulness-based intervention in reducing stress among
emergency medical dispatchers: a randomised controlled trial. Occup Environ Med. Oct 2019;76(10):705-711. [doi: 10.
1136/0emed-2018-105598] [Medline: 31138676]

Luangapichart P, Saisavoey N, Viravan N. Efficacy and feasibility of the minimal therapist-guided four-week online
audio-based mindfulness program 'Mindful Senses' for burnout and stress reduction in medical personnel: a randomized
controlled trial. Healthcare (Basel). Dec 14,2022;10(12):12. [doi: 10.3390/healthcare10122532] [Medline: 36554056]
Nourian M, Nikfarid L, Khavari AM, Barati M, Allahgholipour AR. The impact of an online mindfulness-based stress
reduction program on sleep quality of nurses working in COVID-19 care units: a clinical trial. Holist Nurs Pract.
2021;35(5):257-263. [doi: 10.1097/HNP.0000000000000466] [Medline: 34407023]

Pratt EH, Hall L, Jennings C, et al. Mobile mindfulness for psychological distress and burnout among frontline
COVID-19 nurses: a pilot randomized trial. Ann Am Thorac Soc. Oct 2023;20(10):1475-1482. [doi: 10.1513/
AnnalsATS.202301-0250C] [Medline: 37289650]

https://mhealth.jmir.org/2026/1/e74272 JMIR Mhealth Uhealth 2026 | vol. 14 174272 1 p. 18

(page number not for citation purposes)


https://doi.org/10.1016/j.jclinepi.2020.12.022
http://www.ncbi.nlm.nih.gov/pubmed/33359253
https://doi.org/10.1146/annurev-psych-042716-051139
https://doi.org/10.1146/annurev-psych-042716-051139
http://www.ncbi.nlm.nih.gov/pubmed/27687118
https://doi.org/10.1016/j.cpr.2014.01.001
http://www.ncbi.nlm.nih.gov/pubmed/24487343
https://doi.org/10.1016/j.cpr.2016.03.009
http://www.ncbi.nlm.nih.gov/pubmed/27111302
https://doi.org/10.1155/2013/357108
http://www.ncbi.nlm.nih.gov/pubmed/23781259
https://doi.org/10.1136/bmj.l4898
http://www.ncbi.nlm.nih.gov/pubmed/31462531
https://www.ncbi.nlm.nih.gov/books/NBK115797/pdf/Bookshelf_NBK115797.pdf
https://www.ncbi.nlm.nih.gov/books/NBK115797/pdf/Bookshelf_NBK115797.pdf
https://doi.org/10.1136/bmj.327.7414.557
http://www.ncbi.nlm.nih.gov/pubmed/12958120
https://doi.org/10.1136/bmj.315.7109.629
http://www.ncbi.nlm.nih.gov/pubmed/9310563
https://doi.org/10.1136/bmj.d4002
http://www.ncbi.nlm.nih.gov/pubmed/21784880
https://doi.org/10.1002/9781119536604.ch13
https://doi.org/10.1002/9781119536604.ch14
https://doi.org/10.1002/9781119536604.ch14
https://doi.org/10.18637/jss.v036.i03
https://doi.org/10.18637/jss.v036.i03
https://doi.org/10.1097/HNP.0000000000000590
http://www.ncbi.nlm.nih.gov/pubmed/37335149
https://doi.org/10.3390/ijerph16214270
http://www.ncbi.nlm.nih.gov/pubmed/31684169
https://doi.org/10.1007/s12671-022-01975-8
http://www.ncbi.nlm.nih.gov/pubmed/36160038
https://doi.org/10.1136/oemed-2018-105598
https://doi.org/10.1136/oemed-2018-105598
http://www.ncbi.nlm.nih.gov/pubmed/31138676
https://doi.org/10.3390/healthcare10122532
http://www.ncbi.nlm.nih.gov/pubmed/36554056
https://doi.org/10.1097/HNP.0000000000000466
http://www.ncbi.nlm.nih.gov/pubmed/34407023
https://doi.org/10.1513/AnnalsATS.202301-025OC
https://doi.org/10.1513/AnnalsATS.202301-025OC
http://www.ncbi.nlm.nih.gov/pubmed/37289650
https://mhealth.jmir.org/2026/1/e74272

JMIR MHEALTH AND UHEALTH Sasaki et al

46. Taylor H, Cavanagh K, Field AP, Strauss C. Health care workers’ need for Headspace: findings from a multisite
definitive randomized controlled trial of an unguided digital mindfulness-based self-help app to reduce healthcare worker
stress. JIMIR mHealth uHealth. Aug 25,2022;10(8):e31744. [doi: 10.2196/31744] [Medline: 36006668]

47. Xu HG, Eley R, Kynoch K, Tuckett A. Effects of mobile mindfulness on emergency department work stress: a
randomised controlled trial. Emerg Med Australas. Apr 2022;34(2):176-185. [doi: 10.1111/1742-6723.13836] [Medline:
34378320]

48. Fiol-DeRoque MA, Serrano-Ripoll MJ, Jiménez R, et al. A mobile phone-based intervention to reduce mental health
problems in health care workers during the COVID-19 pandemic (PsyCovidApp): randomized controlled trial. JMIR
mHealth uHealth. May 18, 2021;9(5):e27039. [doi: 10.2196/27039] [Medline: 33909587]

49. Lindsay EK, Chin B, Greco CM, et al. How mindfulness training promotes positive emotions: dismantling acceptance
skills training in two randomized controlled trials. J Pers Soc Psychol. Dec 2018;115(6):944-973. [doi: 10.1037/
pspa0000134] [Medline: 30550321]

50. Hill CLM, Updegraff JA. Mindfulness and its relationship to emotional regulation. Emotion. Feb 2012;12(1):81-90. [doi:
10.1037/a0026355] [Medline: 22148996]

51. Ramachandran HJ, Bin Mahmud MS, Rajendran P, Jiang Y, Cheng L, Wang W. Effectiveness of mindfulness-based
interventions on psychological well-being, burnout and post-traumatic stress disorder among nurses: a systematic review
and meta-analysis. J Clin Nurs. Jun 2023;32(11-12):2323-2338. [doi: 10.1111/jocn.16265] [Medline: 35187740]

52. Suleiman-Martos N, Gomez-Urquiza JL, Aguayo-Estremera R, Cafadas-De La Fuente GA, De La Fuente-Solana EI,
Albendin-Garcia L. The effect of mindfulness training on burnout syndrome in nursing: a systematic review and meta-
analysis. J Adv Nurs. May 2020;76(5):1124-1140. [doi: 10.1111/jan.14318] [Medline: 32026484]

53.  West CP, Dyrbye LN, Erwin PJ, Shanafelt TD. Interventions to prevent and reduce physician burnout: a systematic
review and meta-analysis. Lancet. Nov 5, 2016;388(10057):2272-2281. [doi: 10.1016/S0140-6736(16)31279-X]
[Medline: 27692469]

54. Participating companies and cooperating courses [Article in Japanese]. DMH (Department of Digital Mental Health).
URL: https://dmh.m.u-tokyo.ac.jp/c [Accessed 2026-07-02]

Abbreviations
GRADE: Grading of Recommendations Assessment, Development and Evaluation
HCW: health care worker
PICO: participants, interventions, comparisons, and outcomes
PRISMA: Preferred Reporting Items for Systematic Review and Meta-Analysis
RCT: randomized controlled trial
SMD: standardized mean difference
SNS: social networking service
WEMWRBS: Warwick Edinburgh Mental Well-being Scale
WHO-5: World Health Organization-Five Well-Being Index

Edited by Lorraine Buis; peer-reviewed by Adekunle Adeoye, Masahiro Iwakura, Sarah Markham, Takuro Tanimoto;
submitted 21.Mar.2025; final revised version received 21.May.2026; accepted 26 .May.2026; published 21.Aug.2026

Please cite as:

Sasaki N, Inoue A, lida M, Watanabe K, Kobayashi Y, Sakuraya A, Eguchi H, Tsuno K, Komase Y, Otsuka Y, Iwanaga M,
Inoue R, Kuribayashi K, Hino A, Asaoka H, Kanamori S, Inagawa Y, Yamauchi T, lkeda H, Muto G, Kato R, Okuyama T,
Tani N, Kojimahara N, Ebara T, Shimazu A, Tsutsumi A, Kawakami N, Imamura K

Effects of Self-Guided Digital Mindfulness Interventions on the Mental Health of Health Care Workers: Systematic Review
and Meta-Analysis of Randomized Controlled Trials

JMIR Mhealth Uhealth 2026,14:¢74272

URL: https://mhealth jmir.org/2026/1/e74272

doi: 10.2196/74272

© Natsu Sasaki, Akiomi Inoue, Mako lida, Kazuhiro Watanabe, Yuka Kobayashi, Asuka Sakuraya, Hisashi Eguchi, Kanami
Tsuno, Yu Komase, Yasumasa Otsuka, Mai Iwanaga, Reiko Inoue, Kazuto Kuribayashi, Ayako Hino, Hiroki Asaoka, Satoru
Kanamori, Yuta Inagawa, Takenori Yamauchi, Hiroki Ikeda, Go Muto, Rika Kato, Takuro Okuyama, Naomichi Tani, Noriko
Kojimahara, Takeshi Ebara, Akihito Shimazu, Akizumi Tsutsumi, Norito Kawakami, Kotaro Imamura. Originally published in
JMIR mHealth and uHealth (https://mhealth.jmir.org), 21.Aug.2026. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,

https://mhealth.jmir.org/2026/1/e74272 JMIR Mhealth Uhealth 2026 | vol. 14 174272 1 p. 19
(page number not for citation purposes)


https://doi.org/10.2196/31744
http://www.ncbi.nlm.nih.gov/pubmed/36006668
https://doi.org/10.1111/1742-6723.13836
http://www.ncbi.nlm.nih.gov/pubmed/34378320
https://doi.org/10.2196/27039
http://www.ncbi.nlm.nih.gov/pubmed/33909587
https://doi.org/10.1037/pspa0000134
https://doi.org/10.1037/pspa0000134
http://www.ncbi.nlm.nih.gov/pubmed/30550321
https://doi.org/10.1037/a0026355
http://www.ncbi.nlm.nih.gov/pubmed/22148996
https://doi.org/10.1111/jocn.16265
http://www.ncbi.nlm.nih.gov/pubmed/35187740
https://doi.org/10.1111/jan.14318
http://www.ncbi.nlm.nih.gov/pubmed/32026484
https://doi.org/10.1016/S0140-6736(16)31279-X
http://www.ncbi.nlm.nih.gov/pubmed/27692469
https://dmh.m.u-tokyo.ac.jp/c
https://mhealth.jmir.org/2026/1/e74272
https://doi.org/10.2196/74272
https://mhealth.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://mhealth.jmir.org/2026/1/e74272

JMIR MHEALTH AND UHEALTH Sasaki et al

distribution, and reproduction in any medium, provided the original work, first published in JMIR mHealth and uHealth, is
properly cited. The complete bibliographic information, a link to the original publication on https://mhealth.jmir.org/, as well
as this copyright and license information must be included.

https://mhealth.jmir.org/2026/1/e74272 JMIR Mhealth Uhealth 2026 | vol. 14 | €74272 1 p. 20

(page number not for citation purposes)


https://mhealth.jmir.org/
https://mhealth.jmir.org/2026/1/e74272

	Effects of Self-Guided Digital Mindfulness Interventions on the Mental Health of Health Care Workers: Systematic Review and Meta-Analysis of Randomized Controlled Trials
	Introduction
	Methods
	Study Design
	Data Sources, Search Strategy, and Study Selection Process
	Selection Criteria for the Review of Digital Mindfulness Interventions
	Data Collection Process and Data Items
	Risk of Bias Assessment
	Synthesis of Results and Meta-Analysis

	Results
	Database Searching
	Study Characteristics
	Characteristics of Interventions
	Outcome Measures and Data Synthesis
	Risk of Bias
	Meta-Analysis
	Publication Bias
	Certainty of Evidence

	Discussion
	Principal Findings
	Limitations
	Conclusions



