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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.

JMIR MHEALTH AND UHEALTH Sasaki et al

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(page number not for citation purposes)

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


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 UMIN000051631; https://center6.umin.ac.jp/cgi-open-bin/ctr/ctr_view.cgi?recptno=R000058861
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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,

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
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

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
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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, AI, 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

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 I2 statistic (low, moderate, and high heteroge-
neity corresponding to I2 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 I2 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
4.5.1 (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

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

(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:

• 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) [40,41,46,47].

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

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 [41,42,45]. 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.

Table 2. Summary of the risk of bias assessment for the included studies.
First author, year Domain 1 (Ra) Domain 2 (Db) Domain 3 (Mic) Domain 4 (Med) Domain 5 (Se) Overall
Outcome: depression (meta-analysis conducted)
Hwang and Jo [40], 2019 ? +f – + ?g –h

Keng et al [41], 2022 ? ? + – ? –
Luangapichart et al [43], 2022 + ? + – + –
Pratt et al [45], 2023 ? ? – – + –
Taylor et al [46], 2022 + ? – – ? –
Outcome: anxiety (meta-analysis conducted)
Hwang and Jo [40], 2019 ? + – + ? –
Keng et al [41], 2022 ? ? + – ? –
Luangapichart et al [43], 2022 + ? + – + –
Pratt et al [45], 2023 ? ? – – + –
Taylor et al [46], 2022 + ? – – ? –
Outcome: perceived stress (meta-analysis conducted)
Hwang and Jo [40], 2019 ? + – + ? –
Lilly et al [42], 2019 ? ? – – ? –
Luangapichart et al [43], 2022 + ? + – + –
Pratt et al [45], 2023 ? ? – – + –
Taylor et al [46], 2022 + ? – – ? –
Xu et al [47], 2022 + ? – + –
Outcome: emotional exhaustion and compassion fatigue (meta-analysis conducted)
Asadollah et al [39], 2023 – – + – ? –
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First author, year Domain 1 (Ra) Domain 2 (Db) Domain 3 (Mic) Domain 4 (Med) Domain 5 (Se) 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 ? + – + ? –
Keng et al [41], 2022 ? ? + – ? –
Taylor et al [46], 2022 + ? – – ? –
Xu et al [47], 2022 + ? – – + –
Outcome: PTSD (meta-analysis not conducted)
Keng et al [41], 2022 ? ? + – ? –
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 ? ? + – ? –
Nourian et al [44], 2021 ? – – – ? –
Outcome: self-efficacy (meta-analysis not conducted)
Hwang and Jo [40], 2019 ? + – + ? –

aR: bias arising from the randomization process.
bD: bias due to deviations from intended interventions.
cMi: bias due to missing outcome data.
dMe: bias in measurement of the outcome.
eS: bias in selection of the reported result.
f+: low risk of bias.
g?: 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,

which ranged from 4 to 12 weeks after the postintervention
period. The heterogeneity varied from low to high (I2=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; I2=0%) and
postintervention perceived stress (k=5; SMD=−0.25, 95% CI
−0.40 to −0.10; P<.001; I2=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].

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.

Certainty of Evidence
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

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

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.
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