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Highlights

Public health relevance—How does this work relate to a public health issue?

Burnout and psychological distress among healthcare workers represent a major public
health challenge affecting workforce sustainability and quality of care.

This review examines the effectiveness of workplace mental health programs, compar-
ing individual and organizational interventions across diverse healthcare settings.

Public health significance—Why is this work of significance to public health?

Individual-level interventions, particularly mindfulness, positive psychology, and
digital therapies, show consistent effectiveness in reducing burnout and distress.

In contrast, organizational interventions remain under-researched, with limited high-
quality evidence despite strong observational links to structural determinants, such as
workload and trust.

Public health implications—What are the key implications or messages for practitioners,

policy makers and/or researchers in public health?

e Digital mental health programs provide scalable and accessible solutions without
compromising effectiveness in reducing burnout.

e  Future research should prioritise rigorous RCTs of organisational interventions
(e.g., workload reduction and participatory leadership), as relying solely on individual-
level interventions may overlook the structural causes of burnout.

Abstract

Burnout and psychological distress among healthcare workers (HCWs) have become a

major workforce challenge, raising an important question: should responsibility for worker

wellbeing rest primarily with individuals or with the organization of work itself? This

systematic review evaluated workplace mental health programs for HCWs, comparing
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individual-level psychological interventions with organizational-level approaches. Follow-
ing PRISMA 2020 guidelines, 54 studies (2016-2026) from more than 18 countries were
identified from approximately 7144 records through a PubMed /MEDLINE search. The
included studies comprised 29 individually randomized controlled trials (RCTs), 11 cluster-
randomized or stepped-wedge trials, and 14 additional non-randomized or contextual
studies. ROBINS-I was applied only to the five eligible non-randomized intervention
studies—the remaining non-randomized studies contributed contextual evidence and
were not included in the ROBINS-I assessment. Here, 41 studies contributed effectiveness
evidence, of which 34 (83%) reported a statistically significant improvement in at least 1 pri-
mary or key outcome, while 13 studies provided contextual, feasibility, or implementation
evidence. Individual-level interventions dominated the evidence base (39/54; 72%). In
contrast, organizational interventions were less frequently evaluated, rarely randomized,
and showed mixed findings. Observational studies consistently identified workload, orga-
nizational trust, and other structural stressors as factors associated with burnout, although
causal inferences remain limited. Risk of bias was substantial, with only 7 of 40 randomized
trials (17.5%) rated as low risk. All five non-randomized intervention studies assessed using
ROBINS-I were judged to have serious risk of bias. Overall, individual-level interventions
were evaluated more frequently than organizational interventions and generally reported
improvements in mental health outcomes. However, the evidence base was limited by
the single-database search, variability in study quality, and methodological limitations.
Further well-designed and adequately powered studies, particularly of organizational
interventions, are needed to strengthen the evidence base.

Keywords: healthcare workers; occupational stress; workplace mental health; burnout;
psychological distress

1. Background

Burnout amongst healthcare workers (HCWs) has reached epidemic proportions.
Burnout rates among US physicians and nurses currently report between 35% and 54%,
while global estimates vary from 25% to >60% based on cadre, specialty, and the instrument
used [1,2]. These rates increased considerably due to the COVID-19 pandemic: prospective
cohort studies in several countries reported 60-70% burnout rates among frontline HCWs
at times of peak demand, sometimes lasting over a year after the initial phase of the
pandemic [3,4]. Using the Maslach definition, burnout manifests as emotional exhaustion
and depersonalization; far from being a private failing of individual workers, it is causally
linked to medical error, diminished quality of care, intention to quit, and absenteeism, and
ultimately to impaired health system performance and worse patient outcomes [5-7].

This framing matters for how the problem is addressed. The World Health Orga-
nization’s 2022 guidelines on mental health at work identify healthcare as a high-risk
sector requiring both individual and organizational interventions [8]. The distinction is
consequential. Individual-level programs, such as mindfulness, cognitive-behavioral ther-
apy (CBT), resilience training, and positive psychology, locate the work of coping with
stressors within the worker, asking HCWs to build personal capacity to withstand demand-
ing conditions. Organizational interventions, by contrast, target the structural drivers of
burnout that originate in the labor process itself: excessive workload, understaffing, poor
scheduling, deficient leadership, and moral injury [9]. The WHO position is that effective
workplace strategy must combine the two. Yet the research literature has concentrated
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overwhelmingly on individual-level interventions, in part because they lend themselves
more readily to randomized evaluation than do changes to the organization of work.

This asymmetry is itself a sociological phenomenon worth examining. When the
evidence base is dominated by interventions that ask workers to adapt to conditions rather
than interventions that change those conditions, this may contribute to the individual-
ization of a problem that also has collective and organizational determinants. Previous
systematic reviews have not been positioned to surface this tension: they have focused
narrowly on mindfulness [10], nurses only [11], or single settings [12]. No recent review
has simultaneously compared individual and organizational programs, examined delivery
modalities (in-person, digital, and blended), attended to equity dimensions (cadre, seXx,
shift work, and high-intensity units), and applied RoB 2 and ROBINS-I across experimental
and observational designs using a WHO-aligned taxonomy.

This review addresses that gap. We aimed to (1) evaluate the effectiveness of
individual-level psychological programs and organizational-level interventions on HCW
burnout and psychological distress, (2) compare intervention types using a WHO-aligned
three-category taxonomy, (3) assess the role of delivery mode in moderating effectiveness,
(4) characterize implementation evidence, and (5) appraise risk of bias and certainty of evi-
dence. Throughout, we treat the balance of evidence between individual and organizational
approaches not as a neutral fact but as a question about where the locus of responsibility
for healthy work is placed.

2. Methods

This systematic review was conducted and reported in accordance with PRISMA 2020
guidelines [13]. The review protocol was not registered in PROSPERO or in any other
prospective registry.

2.1. Eligibility Criteria

Studies were included if they met the following PICOS criteria. Population: healthcare
workers aged 18 years and over—physicians, nurses, allied health professionals, clinical
support staff, community health workers, and mixed HCW samples in hospitals, primary
care, or long-term care settings. Intervention: workplace-delivered or workplace-enabled
mental health programs classified using a WHO-aligned three-category taxonomy [8]:
(A) individual-level psychological programs (mindfulness, MBSR, CBT, ACT, resilience
training, positive psychology, coaching, relaxation, yoga, and digital psychological apps),
(B) organizational-level changes (workload/staffing redesign, scheduling interventions,
leadership training, workflow /process change, and team communication change), and (C)
multi-component bundles combining A and B. Comparator: usual care, waitlist control,
attention control, and alternative program modality. Outcomes: primary: burnout (MBI,
CBI, OLBI or derivatives, and emotional exhaustion as a key subscale) and psychological
distress (PHQ-9, GAD-7, DASS-21, PSS, and general distress composites); secondary:
resilience, wellbeing, presenteeism, work engagement, job satisfaction, turnover intention,
absenteeism, and patient safety outcomes. Study design: any follow-up duration, and any
healthcare setting. Designs: RCTs, cluster RCTs, quasi-experimental (controlled before-after
and stepped-wedge), and observational cohorts with comparator. Published 2016 onward.
Uncontrolled pre—post studies, trial protocols, qualitative studies, and previously published
syntheses were not eligible as sources of effectiveness evidence. Where such a record
described an intervention or workforce population directly relevant to the review question,
it was retained solely as a source of contextual, implementation, or feasibility evidence, and
was excluded from all effectiveness analyses and comparisons. One systematic review and

https:/ /doi.org/10.3390/ijerph23081002


https://doi.org/10.3390/ijerph23081002

Int. J. Environ. Res. Public Health 2026, 23, 1002 4 of 21

one trial protocol were retained on this basis—all other review and protocol records were
excluded at full-text screening.

2.2. Search Strategy

We conducted a systematic search of PubMed/MEDLINE using a series of complemen-
tary terms around population (healthcare workers, including nurses, physicians, medical
staff, and hospital workforce), outcomes (burnout, mental exhaustion, psychological stress,
and workplace stress), interventions (mental health program, resilience training, mindful-
ness, workplace intervention, and stress management), and study designs (randomized,
quasi-experimental controlled trial). This search was from 2016 to March 2026 and yielded
about 7144 records. The review was limited to studies published from 2016 onward because
this period follows the landmark synthesis by West et al. [7], reflects the contemporary evi-
dence base with the rapid expansion of digital and workplace-delivered interventions, and
encompasses the COVID-19 pandemic, during which research on healthcare worker mental
health interventions increased substantially. The complete search strategy is provided in
Supplementary Table S1.

2.3. Intervention Taxonomy and Data Extraction

Interventions were classified using the three-tier WHO-aligned system (individual,
organizational, and bundle). Extracted data included cadre (nurse, physician, and allied
health), baseline burnout or distress level, sample size and attrition, program components
(mindfulness, CBT, resilience training, staffing and scheduling change, and manager train-
ing), delivery mode (face-to-face, online/digital, and hybrid), and dose (number of sessions,
total contact hours, and program duration). We recorded implementation facilitators (pro-
tected time and leadership support), comparator type and intensity, instruments used to
assess burnout and distress, and timepoints with standard deviations, standard errors, or
confidence intervals. Secondary work outcomes, including turnover intention and absen-
teeism, were captured where reported. Equity and protected characteristics, sex/gender,
shift-work status, assignment to high-intensity units, and contract type, were extracted to
support an equity-informed reading of the labor process.

Study Selection and Screening

Records retrieved from PubMed/MEDLINE were imported into Rayyan (Rayyan
Systems Inc.) for de-duplication and screening. Two independent reviewers screened all
records in duplicate using blinded title/abstract and full-text review against the prede-
fined PICOS criteria. Disagreements were resolved by discussion until consensus was
reached. All inclusion and exclusion decisions were made by the reviewers. Data were
extracted using a piloted spreadsheet, and the complete extraction dataset and risk-of-
bias assessments for all included studies are provided as Supplementary Tables S2 and
S4. All extracted data were independently rechecked against the original publications.
Effect estimates, p-values, sample characteristics, intervention details, outcome measures,
and study classifications were verified for all included studies. Risk-of-bias assessments,
Table 1, figures, and narrative descriptions were updated where necessary to ensure
complete consistency.

2.4. Risk-of-Bias Assessment

RoB 2 was used for 29 individually randomized trials and Cluster RoB 2 for 11 cluster-
randomized or stepped-wedge trials. ROBINS-I was applied only to the five eligible
non-randomized intervention studies. Non-randomized studies that did not evaluate
intervention effects (e.g., observational association studies), as well as qualitative studies,
protocol papers, and systematic reviews, were retained as contextual evidence but were
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not assessed using ROBINS-I, consistent with its intended application to non-randomized
studies of interventions. Particular attention was paid to deviations from intended inter-
vention and missing outcome data, reflecting the high attrition typical of trials embedded
in busy clinical workplaces. Self-reported burnout measurement was consistently flagged
as a potential source of measurement bias across studies. Because RoB 2 and ROBINS-I
use different rating scales, judgements for randomized and non-randomized interven-
tion studies are reported separately and are not pooled into a single distribution (see
Section 3.5).

2.5. Data Synthesis

Formal meta-analysis was not undertaken, given substantial heterogeneity in burnout
instruments (MBI-HSS, MBI-GS, MBI 2-item, CBI, OLBI, and single-item proxies), out-
come subscales, follow-up periods, intervention components, and study populations. We
conducted a narrative synthesis following the Synthesis Without Meta-analysis (SWiM)
guideline [14] organized by taxonomy category and program component. Where avail-
able, effect-size metrics (Cohen’s d, standardized mean differences, and within-group
change) were extracted or calculated from study-level summary data and presented in-
dividually to support qualitative appraisal of intervention effects without quantitative
pooling. Certainty of evidence was assessed using a GRADE-informed approach. For each
intervention-outcome pair, certainty was evaluated based on risk of bias (RoB 2, Cluster
RoB 2, or ROBINS-I), inconsistency, indirectness, imprecision, and potential publication
bias. Evidence from randomized studies started at high certainty and evidence from non-
randomized studies at low certainty, with downgrading applied where appropriate. Final
certainty ratings and reasons for downgrading are reported in Table 2.

3. Results
3.1. Study Selection

This systematic search of PubMed /MEDLINE identified 7144 records. After removing
approximately 680 duplicate records, 6464 unique records underwent title and abstract
screening, of which approximately 6380 were excluded. A total of 84 full-text articles were
assessed for eligibility, and 30 were excluded for the following reasons: no healthcare
worker (HCW) population (1 = 10), no burnout or psychological distress outcome (1 = 8),
observational study without a comparator (1 = 7), duplicate dataset (n = 3), and review
or protocol paper (n = 2). The final review included 54 studies (Figure 1). The completed
PRISMA 2020 checklist is provided in Supplementary Table S3.

3.2. Study Characteristics
Geographic and Temporal Distribution

The 54 studies spanned more than 18 countries (2016-2026). The most represented
countries were the USA (n = 16, 30%), followed by China and Germany (n = 5, 9%),
Iran (n = 4, 7%), and India, Sweden, and Turkey (n = 3, 6%), with further contributions
from Taiwan, Spain, Singapore, Indonesia, Vietnam, South Korea, Japan, Brazil, the UK,
and the Netherlands. Publication peaked in 2025 (n = 16, 30%), and 74% appeared af-
ter 2021, reflecting heightened attention to HCW mental health following the pandemic
(Figure 2).

3.3. Study Designs, Intervention Types, and Program Components

By design, 29 studies (54%) were individually randomized trials, 11 (20%) were cluster-
randomized or stepped-wedge trials, and 14 (26%) were non-randomized studies, including
quasi-experimental intervention studies, observational studies, 1 qualitative study, 1 pro-

https:/ /doi.org/10.3390/ijerph23081002


https://doi.org/10.3390/ijerph23081002

Int. J. Environ. Res. Public Health 2026, 23, 1002 6 of 21

tocol paper, and 1 systematic review. Only eligible non-randomized intervention studies
were assessed using ROBINS-I. By taxonomy, most studies evaluated individual-level
interventions (n = 39, 72%), followed by organizational-level interventions (n = 7, 13%)
and multilevel or stepped-care bundles combining both (1 = 3, 6%). The remaining five
studies (9%) did not evaluate an intervention, comprising four observational studies of
determinants and one previously published systematic review (Figure 3A). Classifying
studies by their dominant program component, the most common was mindfulness, MBSR,
or meditation-based practice (n = 12, 22%), followed by mixed or other single-component
programs (n = 12, 22%; comprising simulation and educational interventions, aerobic ex-
ercise, narrative therapy, biofeedback, emotional freedom technique, digital-engagement
messaging, and peer support), organizational and workflow or leadership change (n =7,
13%), coaching and resilience training (1 = 5, 9%), CBT- or ACT-based therapies (n =4,
7%), yoga and mind-body practice (n = 3, 6%), creative arts and music therapy (n =3,
6%), positive psychology (1 = 2, 4%), and one multilevel bundle (n = 1, 2%)—five stud-
ies evaluated no intervention (Figure 3B). Because many programs combined elements,
each study was assigned to a single dominant component, and these counts should be

read as the distribution of primary program content rather than as mutually exclusive
intervention types.

=z
e Records identified from PubMed DIt J
S (13 search strategies) — P 'c’:’ fssrsegwove
= n=7144 =
4
e
4
Unique records screened Excluded
n = 6464 > title/abstract
n = 6380

! ,

Full-text excluded (n = 30)

Full-text articles assessed No HCW population: 10
for eligibility —|  No burnout/distress outcome: 8
n=284 Observational only/no comparator: 7

Duplicate dataset: 3
Review/protocol only: 2

Y

Studies included in review

n=>54 ‘
: |
-E v !
[+
[©] RoB 2 / Cluster RoB 2 ROBINS-1
@ (n = 40 RCT/Cluster RCT) (n = 5 non-randamized

intervention studies)

l

Final inclusion: 54 studies | 18+ countries
29 RCTs, 11 Cluster-RCTs, and 14 non-randamized studies
(quasi-experimental, observational, qualitative, and review designs)

INCLUDED

Figure 1. PRISMA 2020 flow diagram of study selection.
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Figure 2. (A) Geographic distribution and (B) publication year trends.
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Individual-level Coaching/resilience training 5(9%)
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qualitative, review designs): n=14 (26%) Counts reflect the distribution of primary programme content and are not

mutually exclusive intervention types.

Figure 3. (A) Intervention taxonomy and (B) program component distribution.

3.4. Synthesis by Intervention Type and Program Component

Among the 41 effectiveness studies, 34 (83%) reported a statistically significant im-
provement in at least 1 primary or key mental health outcome, 6 (15%) reported a null result
on their primary outcome, and 1 (2%) showed a non-durable effect. By domain, MBI/CBI
instruments detected a significant positive finding in 67% of burnout studies (19 of 28),
stress and anxiety in 73% (22 of 30), depression in 70% (14 of 20), resilience and wellbeing
in 72% (13 of 18), and presenteeism and productivity in 75% (6 of 8). While statistically
significant improvements were reported across multiple outcome domains, these findings
should be interpreted cautiously because effect sizes, study quality, and the durability of
benefits varied considerably across studies (Figure 4).
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Figure 4. (A) Overall outcome direction and (B) by outcome domain.

3.4.1. Mindfulness- and MBSR-Based Interventions

Mindfulness-based interventions were the dominant category (n = 12, 22%), with the
vast majority reporting significant positive outcomes across burnout, stress, anxiety, and
wellbeing. Ameli et al. (2020; US RCT) found that the mindfulness-based self-care program
significantly reduced perceived stress compared with the control group (p = 0.02), with
sustained reductions at follow-up (A—6.14, p < 0.001) [15]. Wu et al. (2025; China RCT)
found that online Mindfulness-Based Stress Reduction (MBSR) reduced anxiety (HADS-A
—1.30, 95% CI —2.10 to —0.50, p = 0.002) and depression (HADS-D —2.05, 95% CI —2.89,
—1.20, p < 0.001) [16], while Liu et al. (2025; China cluster RCT) demonstrated significant
reductions in presenteeism (SPS-6: 16.63—11.95 at 12 weeks, p < 0.001) together with
improvements in mindfulness (FFMQ: group effect, p = 0.002; time effect, p = 0.001) [17].
In a powered head-to-head trial, Arts-de Jong et al. (2025; Netherlands RCT) reported no
superiority of facilitated MBSR versus self-guided digital MBI at six months (PHQ-SADS
MD 0.23, p = 0.82) [18]. Both showed significant within-group improvements. This is a
critical implementation finding: it suggests that resource-intensive facilitated MBSR offers
no advantage over accessible, lower-cost digital mindfulness, with profound implications
for scalability. Among mind-body and yoga interventions, Bhardwaj et al. (2023; India RCT)
demonstrated that Sudarshan Kriya Yoga produced large burnout improvements (MBI all
subscales, d = 0.87-0.90, p < 0.001), among the largest effect sizes in this review [19], and
Celik and Kilinc (2022; Turkey RCT) found that laughter yoga significantly reduced stress
(PSS: 32.47—21.39, p < 0.001) and burnout (MBI EE, p < 0.001) [20]. Yildirim et al. (2022)
showed reduced stress with mindfulness-based breathing and music therapy (p = 0.010) [21]
(Table 1).

Table 1. Summary of evidence from included studies.

No. Author (Year) Country Design Intervention Burnout Scale Key Findings RoB
Burnout MBI all
Bhardwaj et al. . Individual: SKY subscales: p < 0.001, Some
1 (2023) [19] India RCT Yoga/mind-body MBI-HSS d = 0.87-0.90 (large); Concerns
ProQOL improved
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Table 1. Cont.
No. Author (Year) Country Design Intervention Burnout Scale Key Findings RoB
Bisrkelunt et al Org: collaborative NS in sick leave days; Some
2 ) " Sweden Cluster RCT care + workplace KEDS gross sick leave 160 vs. 99
(2024) [22] . - Concerns
dialogue (p=ns.)
. . . Burnout | weeks 2, 4
3 Andanietal oy gohesia Cluster RCT Bundle: music MBI-HSS (p=0001-0.022); HRY ~ome
(2025) [23] therapy + org improved Concerns
Evans et al Individual: HRV HRYV post-intervention:
4 ’ United States RCT . S (physiologic mean difference 11.55 ms  Low
(2025) [24] simulation training
stress proxy) (p = 0.007) lower stress
. Goal commitment A +4.1
5 Chang et al. Taiwan Cluster RCT Qrg. workp 1 ace OCSE’. goal vs. +0.08 (p < 0.001); Some
(2022) [25] violence training commitment OCSE A +7.0 Concerns
EE —4.33 (CI
Fainstad et al. . . Individual: —7.64——1.01; p = 0.01); .
6 (2022) [26] United States  Pilot RCT professional coaching MBI DP significantly High
improved
. . ) Stress PSS: 17.29 vs. 18.54
7 Amelietal o ed States RCT Individual: MBSC — yiprp jtem (p=002); A-6.1datf/u O™
(2020) [15] (mindfulness) (v < 0.001) Concerns
Celik and . . PSS: 32.47 — 21.39
8  Kiling Turkey RCT Ir(‘)d;v idual: laughter gy (p < 0.001); MBI EE | gcgﬁeems
(2022) [20] yos (p <0.001)
Saeidavi et al. Quasi- Ind1v1dt.1al: Occupational Pressure | (p = 0.0th Some
9 Iran . occupational stress d = —0.305); occupational
(2025) [27] experimental . stress scale Concerns
education stress |
Dincer et al. Individual: EFT Stress SUD | (p < 0.001); Some
10 (2020) [28] Turkey RCT (tapping) Burnout scale anxiety STAI | (p <0.001)  Concerns
Individual: . Stress STAI | (p = 0.010);
11 élé;l;lr[gle]t al. Turkey RCT mindfulness gt(; r;ssctl;e;ct) psychological wellbeing + g%rrr\lceerns
breathing y (p <0.05)
Wu et al. . Individual: online Non.e direct Anxjety HADS: —1.30 (CI Some
12 China RCT (anxi- —2.10-—-0.50, p =0.002);
(2025) [16] MBSR ety/d . . Concerns
y/depression) depression |
Antico and . L. o - .
13 Breweretal United States ~ Single-arm pilots In.chV1dual. dlgl.ta! MBI. . 33% cynicism redflctlon Critical
mindfulness training ~ (cynicism/EE)  (p =0.04, r = 0.41); EE |
(2025) [29]
.. Perceived stress
Lopez-del- Individual: . o - .
14  Hoyoetal. Spain Cluster RCT self-guided digital None direct p=—1.08 (p =0.03); Some
(stress) per-protocol f = —1.84 Concerns
(2025) [30] (3rd wave) (v = 0.003)
. Individual:
15 {gg;;)e E?allj United States RCT Transcendental MBI gsg\lﬁix?l E% 05) z(())ilceerns
g Meditation & p==
. . Distress DASS-21
16 Zhangetal o, RCT Individual: iACT MBI-GS p=—385t0 —7.50 High
(2024) [32] (internet-ACT) (p < 0.001; d up to 1.40)
17 P;b]iasahzadeh I RCT Individual: resilience ~ None direct Stress | (p = 0.001); L
ea. ran skills training (stress/anxiety)  anxiety STAI | (p = 0.001) ow
(2024) [33]
Prospective . Burnout/ 67-time pressure; gender
18 gr(;ilsga;i [g;]a L United States  evaluation ?efige'szvirkﬂow satisfaction differences (women Serious
. (intervention) & scales higher, p < 0.05)
High trust — lower
Linzer et al. . Prospective Org: trust-based burnout; all Not
19 (2019) [35] United States cohort workflow redesign Burnout scale organizational factors applicable
p <0.05
Hersch et al Individual: Nursine Stress NSS full: t = —2.95,
20 (2016) [36] ’ United States  RCT web-based stress Scale & p = 0.003; multiple High
g management subscales significant
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No. Author (Year) Country Design Intervention Burnout Scale Key Findings RoB
Rossetti et al. . Observational /RCT Bun.dle: . Staff stress APACHE 1L (p <0.001); .

21 United States . environmental music . pain | (p = 0.022); sleep Serious
(2023) [37] baseline perception !

therapy improved
. g DASS total NS (p = 0.147);

22 Gao et al. China RCT Indlyldual. digital DASS-21 depression secondary NS Low

(2024) [38] music + self-help
(p =0.072)
.. PSS: 15.4 vs. 20.7 mean

23 Mandaletal g RCT Individual: ProQOL, PSS (p < 0.001); ProQOL High
(2021) [39] structured yoga . ; .

compassion satisfaction 1
Arts-de Jong - . g MBSR vs. MBI: NS (MD

24  etal Netherlands  RCT %n;l.lw:hg;l. MBSR PHH? SAIP S 0.23, p = 0.82); Low

(2025) [18] adjuste compostie within-group both 1

. . . . . Job satisfaction NS
25 leggse)r [ito?l’ Germany Multicenter RCT g;fsl\t]}l::;?l' creative ;Pt’llé f];)ftion (p > 0.05); CBI subscales High
Py NS at 3 months

Degen et al Org: leadership Job satisfaction: practice

26 (20%1) [41] ’ Germany Cluster RCT workshops + COPSOQ owners vs. assistants Low
participatory (p < 0.01); chronic stress |

Teo et al. . Prospective Observational: no Single-item Stress +1%/month Not

z (2021) [42] Singapore cohort intervention burnout, stress (p < 0.05); burnout applicable
(observational) ! +1.2%/month (p < 0.01)
8 Mohebbi et al. Iran Controlled Individual: aerobic Occupational E_IS<EOTO%C1)§t:_>1 119117 ;’;\}683'2 Some
(2019) [43] clinical trial exercise stress (HSE) p<t p Concerns
stress management
Program B: depression |
Imamura et al. . g Individual: digital Depression/ at 3 months (p = 0.048, Some
2 (2021) [44] Vietnam Three-arm RCT iCBT (2 formats) anxiety d=—0.18); NS at Concerns
7 months
Xue et al. . Individual: narrative ) PTSD total | (p = 0.025); Some
30 (2025) [45] China Cluster RCT therapy PCL-5 (PTSD) criteria B, D, E significant ~ Concerns
MCAT protocol paper;
Ho et al. . . Individual: MCAT outcomes hypothesized Not
31 (2019) [46] Singapore Trial RCT (mindfulness + art) MBI-GS (trial ongoing at applicable
publication)
Intrusive memories
Pihlgren et al. o Individual: ICTI Intrusive vivid/distressing; ICTI Not
32 (2024) [47] Sweden Qualitative IPA memory intervention — memories perceived acceptable + applicable
helpful
17% high distress; mean
33 Bernburg et al. German Cross-sectional Observational: IEuOrl;iStQ burnout 0.48; work Not
(2016) [48] y survey COPSOQ survey demand key driver applicable
subscale
(p <0.05)
- . . Depression + anxiety |
Agarwal et al. . Individual: proactive ~ Wellbeing L Some
34 (2024) [49] United States ~ RCT (9-month) digital push Index (WBI) f;,gfloﬁgil;lﬂy at 9 months Concerns
.. o . Depressive symptoms
Sexton et al. . Individual: positive MBI-derived .
35 02 [30] United States  RCT eholo Ir’no ules item —7.5 (p < 0.001); EE High
psy 8y improved at 1 week
Sexton and . . o . EE —9.0 (CI —13.1-—4.9,

36 Adair et al. United States RCT Indl\}/\ldlual. I() ((j)i;[t]lg‘;e gﬂ? I;;lerlved p < 0.001); emotional ?:orrrlle .
(2024) [51] psychology € thriving +6.6 (p < 0.001) oncerns
Coelhoso et al. . Individual: digital PSS-10, P.SS_.l.O 4 —6.15 (clinically .

37 (2019) [52] Brazil RCT self-help a WHO.5 significant); reaches High

papp symptom-free threshold
48.2% helpful; 51.2%
Timmins et al. . Mixed-methods Individual: peer Acceptability recommend; 59.4% .

38 (2025) [53] United States nested support (SFA) survey comfortable supporting Serious

peers
. . Individual: DSSQ-engagement 1
39 (Szrél;g;e[gl]e tal Thailand g(?aes;imental multimodal CBI Group B (p = 0.001); Serious

education (ER-VIPE)

worry |
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No. Author (Year) Country Design Intervention Burnout Scale Key Findings RoB
OSI 1 — burnout OR
Belki¢ India . Org: work 1.11-1.17 (p = 0.003); Not
40 (2025) [55] (AIIMS) IPD analysis conditions (OSI) CBI work overload dominant  applicable
driver
C . . Observational: HR, HRV, HR 170 — 78 bpm
41 {;g;g;l[ng L United States Ell;(;zls 5;22;1 physiologic single-item during shifts (p < 0.001); la\IOtlicable
monitoring burnout HRYV | during shifts PP
X T IRR NS (ANCOVA IG vs.
42 g(l]lzlgl)n %e;] etal Germany Cluster RCT B;an:lrie. lltrilldwllc)i ual + IRR scale WCG: —0.51, p > 0.05); High
org tmuitteve WHO-5 both declined
. . Self-compassion explains
Benzo et al. . . Observatlona.L Stress/wellbeing 39% variance in Not
43 United States ~ Cross-sectional self-compassion . 1 .
(2017) [58] p (no MBI) happiness; resilience applicable
actors ;
mediates
Pollock et al. Multi- Mixed methods Inleldual.: . ProQOL Very low certainty; PFA Not
44 . psychological first .
(2020) [59] country review aid burnout reduced burnout applicable
. T Resilience 1 (p < 0.001,
45 Bocketal Germany RCT (waitlist) Individual: digital * pg 110 PSQ = 0.6); Stress | (p <0.001, Low
(2025) [60] resilience “nuggets 1
arge effect)
. ) WHO-5 1 (p < 0.0087,
46 gg;’%e[zﬂ United States  RCT gfg;ﬁ?isgime) ijvggsgj d = 0.66); WEMWBS 1 High
(p < 0.0004); teamwork 1
. Quasi- .. . .
47 Hsieh et al. Taiwan experimental Individual: Resilience, Depression | (p < 0.001); Some
(2020) [62] chfster biofeedback + SDBT depression resilience 1 (p < 0.001) Concerns
. L. . Presenteeism | 16.63 —
48 Liuetal China Cluster RCT Individual: MBSR - SPS-6 11.95 at 12 weeks Some
(2025) [17] (8-week) (presenteeism) Concerns
(p <0.001)
Lee et al. Non- . Individual: online SRI, CDRS Stress | at 8 + .12 weeks .
49 South Korea randomized . .. - (p < 0.05); resilience 1 Serious
(2020) [63] mind-body training (resilience) .
controlled sustained
o . PHQ-ADS diff 4.4 (CI
Mediavilla . . Individual: PHQ-ADS 2.1-6.7,SES = 0.8, Some
50 etal. Spain Multicenter RCT  stepped-care .
. composite p <0.001); both PHQ-9+  Concerns
(2023) [64] psychological
GAD-7
Brénnstrom Org: ethics . Ethical climate T at 3 + 6
51 etal. Sweden Cluster RCT communication xlc:/r[a[i giliress months (p = 0.036); moral g%ilceerns
(2025) [65] groups (ECG) distress NS
Azizi et al Individual: resilience Resilience 1 post-test + Some
52 (2026) [6 6]. Iran RCT enhancement CD-RISC-25 6-month f/u Concerns
program (p = 0.028-0.029)
Super et al United Individual: Self- Self-compassion F = 32.72
53 (201; " 67]. Kinedom RCT self-compassion compassion, (p < 0.001); wellbeing High
& training wellbeing F=17.46 (p <0.001)
. Individual: Absolute presenteeism 1
54 Imai et al. Japan RCT presenteeism SPS-6 . (F=12.87,p=0.001); pain  Low
(2021) [68] : . (presenteeism) L
intervention 1 significantly

MBSR = Mindfulness-Based Stress Reduction; MBI = Maslach Burnout Inventory; MBI-HSS = Human Services
Survey; MBI-GS = General Survey; CBI = Copenhagen Burnout Inventory; ProQOL = Professional Quality of
Life; PSS = Perceived Stress Scale; PHQ = Patient Health Questionnaire; GAD = Generalized Anxiety Disorder
scale; DASS = Depression Anxiety Stress Scales; PSQ = Perceived Stress Questionnaire; RS-Scale = Resilience Scale;
UWES = Utrecht Work Engagement Scale; WEMWBS = Warwick-Edinburgh Mental Wellbeing Scale; SPS = Stan-
ford Presenteeism Scale; CRM = Community Resiliency Model; iACT = internet-ACT; MCAT = Mindfulness
Compassion Art Therapy; ICTI = Intrusive Cognitive Trauma Intervention; OCSE = Occupational Coping Self-
Efficacy; IRR = Irritation Scale; ECG = Ethics Communication Groups; HRV = Heart Rate Variability; SFA = Stress
First Aid; EFT = Emotional Freedom Techniques; SKY = Sudarshan Kriya Yoga; |-decreased, f-increased. RoB
column: RoB 2 was applied to randomized trials, Cluster RoB 2 to cluster-randomized /stepped-wedge trials, and
ROBINS-I to eligible non-randomized intervention studies only. Studies not evaluating intervention effects (in-
cluding protocol, qualitative, review, and non-intervention observational studies) are marked as “not applicable”.
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3.4.2. Positive Psychology, Coaching, and Resilience Programs

Positive psychology and coaching approaches showed consistent effects, with seven
studies (88%) reporting significant positive outcomes. Sexton and Adair (2024; US RCT) re-
ported the strongest single effect estimate in the review, an emotional exhaustion reduction
of —9.0 (95% CI: —13.1 to —4.9, p < 0.001) and emotional thriving +6.6 (p < 0.001) from brief
continuing-education positive psychology modules [51]. The earlier Sexton et al. (2022)
RCT confirmed significant depressive symptom reduction (—7.5, p < 0.001) and work-life in-
tegration improvements at one week [50]. These Two Good Things/gratitude modules are
exceptionally brief (1-3 weeks) yet produce clinically meaningful effect sizes. Fainstad et al.
(2022; US pilot RCT) found that group coaching reduced emotional exhaustion (EE —4.33,
CI —7.64 to —1.01, p = 0.01) and depersonalization in physicians [26]. Bock et al. (2025;
Germany RCT) found that digital resilience “learning nuggets” significantly increased
resilience (RS-Scale, d = 0.60, p < 0.001), with a large stress reduction [60]. Super et al.
(2024; UK RCT) found that self-compassion training produced significant improvements in
wellbeing (np2 =0.135, p < 0.001) and perceived stress reduction [67] (Table 1).

3.4.3. CBT, ACT, and Structured Psychological Therapies

CBT- and ACT-based programs were effective where used, though they form a smaller
part of the evidence base. Zhang et al. (2024; China RCT) produced the largest effect size
for distress (DASS-21 § = —3.85 to —7.50, d up to 1.40, p < 0.001) [32]. Mediavilla et al.
(2023; Spain multicenter RCT) demonstrated that a stepped-care psychological intervention
beginning with a WHO digital guide (“Doing What Matters in Times of Stress”) produced
significant reductions in the combined PHQ-ADS (difference 4.4, standardized effect size
0.8, p <0.001), demonstrating that low-intensity stepped-care is effective even in complex
multicenter HCW populations [64]. Imamura et al. (2021; Vietnam three-arm RCT) found
that iCBT reduced depression at three months (p = 0.048) but not at seven months, indicating
decay of digital CBT effects without boosters [44]. Similarly, Lépez-del-Hoyo et al. (2025;
Spain) found that a third-wave psychotherapy intervention significantly reduced perceived
stress (B = —1.08; 95% CI —2.08 to —0.07; p < 0.05), supporting the effectiveness of structured
psychological therapies in reducing distress among healthcare workers [30] (Table 1).

3.4.4. Organizational Interventions: A Thinner and Less Consistent Evidence Base

Organizational interventions were more heterogeneous and far less consistently evalu-
ated than individual programs, and this contrast is a central finding of the review. Linzer
et al. (2019; US prospective cohort) reported that higher organizational trust was asso-
ciated with lower burnout across multiple dimensions (all p < 0.05) [35]. These findings
suggest that organizational factors, such as trust, may play an important role in workforce
wellbeing; however, because the evidence is derived from observational research, causal
inferences cannot be drawn. Furthermore, non-intervention observational studies were
retained only as contextual evidence and were not included in the ROBINS-I assessment,
which was restricted to eligible non-randomized intervention studies. Prasad et al. (2019;
USA cluster RCT) similarly reported that reducing workplace time pressure was associated
with lower stress (effect size = 0.417; p = 0.015), burnout (effect size = 0.384; p = 0.017),
and intention to leave (effect size = 0.345; p = 0.046) [34]. Belkic (2025; India IPD analysis)
demonstrated that increasing occupational stress index scores significantly increased per-
sonal burnout (OR =1.11; 95% CI 1.03-1.18; p = 0.003), work-related burnout (OR = 1.17;
95% CI 1.08-1.26; p = 0.0001), and patient-related burnout (OR = 1.07; 95% CI 1.01-1.15;
p = 0.03) [55]. Brannstrom et al. (2025; Sweden cluster RCT) found that ethics communica-
tion groups improved the ethical climate (p = 0.036) without significantly reducing moral
distress [65]. Degen et al. (2021; Germany cluster RCT) found that participatory leadership
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Digital /
App / Web —
(n=28, 57%)

workshops improved job satisfaction differentially by employment status [41]. Critically,
the two most rigorous bundle RCTs, Mulfinger et al. (2025; Germany) [57] and Bjorkelund
et al. (2024; Sweden) [22], found no significant differences versus comparators on pri-
mary burnout outcomes. This may reflect the challenges of simultaneously implementing
organizational changes while delivering individual programs, or that individual-level
improvements mask residual organizational stressors (Table 1).

3.4.5. Delivery Mode

Delivery mode was classified for the 49 studies that evaluated an intervention, and
5 non-intervention studies were excluded. Digital delivery (app- or web-based) was the
most common mode (1 = 28, 57%), followed by face-to-face delivery (n = 15, 31%) and
blended delivery combining digital and in-person components (1 = 6, 12%). This distribu-
tion reflects the increasing adoption of remotely delivered interventions between 2016 and
2026, particularly during and after the COVID-19 pandemic. Comparable proportions of
digital and face-to-face interventions reported significant improvements in mental health
outcomes, suggesting that digital delivery offers similar effectiveness while improving
accessibility and scalability for healthcare workers (Figure 5).

(A) Delivery Mode (n=49) (B) Effectiveness by Delivery Mode (n=49)

(Non-intervention studies excluded, n=5) (Non-intervention studies excluded, n=5)

Blended I Significant positive
/" (in-person + digital) 30 75% 1 Non-significant
0 Null/descriptive

254

>~ In-person /
Face-to-face
(n=15, 31%)

Number of Studies

Digital / App / Web In-person / Blended
(n=28) Face-to-face (n=6)
(n=15)

Delivery mode was classified for the 49 studies that
evaluated an intervention.

Note: Percentages indicate the proportion of studies within each delivery
mode that reported significant positive improvements in mental health

outcomes.

Figure 5. (A) Delivery mode distribution and (B) effectiveness by mode.

3.5. Outcome of the Risk-of-Bias Assessment

Of the 54 included studies, 40 randomized controlled trials (74.1%) were assessed
using RoB 2/Cluster RoB 2, of which 7 (17.5%) were rated as low risk, 23 (57.5%) as having
some concerns, and 10 (25.0%) as high risk. ROBINS-I was applied only to the five eligible
non-randomized intervention studies. All five studies were judged to have serious risk
of bias, with none rated as low, moderate, or critical risk. Non-randomized studies that
did not evaluate intervention effects, together with qualitative studies, protocol papers,
and systematic reviews, were retained as contextual evidence but were not included in the
ROBINS-I assessment. Domain-level analysis of the randomized trials showed that missing
outcome data (D3) had the highest proportion of low-risk judgments (60.0%), whereas
deviations from intended interventions (D2) had the greatest proportion of studies with
some concerns (50.0%) and the highest proportion of high-risk ratings (27.5%). Measure-

https://doi.org/10.3390/ijerph23081002


https://doi.org/10.3390/ijerph23081002

Int. J. Environ. Res. Public Health 2026, 23, 1002 14 of 21

ment of the outcome (D4) also showed substantial concerns, with 45.0% of studies rated as
having some concerns and 15.0% as high risk, while randomization (D1) and selection of
the reported result (D5) demonstrated low-risk ratings of 35.0% and 50.0%, respectively
(Figure 6).

(A) Overall Risk of Bias Assessment (n=54) (B) RoB Domain Analysis — RoB 2 (n=40 RCTs)

B Low risk Some concerns I High risk
RoB 2/ Cluster RoB 2 (n=40 RCTs)

100% -
20.0% 12.5% 15.0%
n=7 n=23 n=10 27.5% ;

(17.5%) (57.5%) (25.0%) 80% 1 .

w 35.0%
r T T T T 1 Q ..
0% 20% 40% 60% 80% 100% g %7 450% 45.0%
% of Studies c%
[ 50.0%
0% |
ROBINS-I (n=5 non-randomized intervention studies) = o

n=s 20%
(100%) 5
T T T T T 1
0% 20% 40% 60% 80% 100% 0% 4
% of Studies D1 D2 D3 D4 D5
Randomization Deviations from Missing outcome Measurementof  Selection of the
M Low risk Someconcerns [l Highrisk MM Seriousrisk [ Critical risk Sowtison s aieoe  pepiRbri

Note: RoB 2 / Cluster RoB 2 used for randomized controlled trials (n=40).
ROBINS-I used only for eligible non-randomized intervention studies (n=5).

Figure 6. Risk-of-bias assessment summary: (A) overall and (B) domain level.

3.6. Certainty of Evidence (GRADE-Informed)

The certainty of evidence ranged from very low to moderate. Mindfulness/MBSR,
positive psychology, iCBT/ACT, and digital versus in-person MBSR showed moderate-
certainty evidence with generally consistent positive outcomes. Resilience and self-
compassion interventions demonstrated low-to-moderate certainty evidence for improving
wellbeing. Evidence for combined individual and organizational interventions was low
certainty due to inconsistent findings, while organizational workflow and trust-based
interventions had very-low-certainty evidence, being supported mainly by observational
studies (Table 2).

Table 2. GRADE-informed certainty of evidence by intervention and outcome.

Intervention/Outcome Certainty Rationale Direction

Multiple RCTs demonstrated consistent reductions in
burnout and stress, although heterogeneity in
Moderate intervention format and outcome measures and reliance ~ Consistently positive
on self-reported outcomes resulted in
downgrading [15-20].

Mindfulness/MBSR —
burnout reduction

Two sequential randomized trials reported consistent
Positive psychology — improvements in emotional exhaustion and wellbeing, ~ Consistently positive
. " Moderate . . .
emotional exhaustion but certainty was downgraded for single-country (US evidence)
evidence and short follow-up [50,51].
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Table 2. Cont.

Intervention/Outcome

Certainty Rationale Direction

iCBT/ACT —
psychological distress

Randomized trials of internet-based ACT and CBT

Moderate consistently reduced psychological distress, although Positive (moderate)

replication across settings remains limited [30,32,44,64].

Digital vs.

One adequately powered equivalence trial supported
similar effectiveness of digital and face-to-face delivery, ~Equivalent

in-person MBSR Moderate supported by additional digital intervention (neither superior)
studies [16-18,52].
Organizational Evidence is derived primarily from observational Positive
workflow /trust — Very low studies with substantial risk of confounding and limited (observational only)
burnout randomized evidence [34,35,55]. y
Bundle (individual + Two cluster ‘RCTs fou.nd no mgmflcan’F l.oene.flt, Whereas Inconclusive,/null
organizational) — burnout Low one bundle intervention reported positive findings, in RCTs
& resulting in inconsistent evidence [22,23,57].
Resilience /self- Randomized trials consistently reported improvements
Low-moderate  in resilience and wellbeing, although intervention Mostly positive

compassion — wellbeing

heterogeneity limited certainty [33,60,66,67].

4. Discussion

This synthesis of 54 studies provides the most comprehensive comparison to date
of individual, organizational, and multilevel approaches to HCW mental health across
more than 18 countries. Among the 41 studies contributing effectiveness evidence, 34
(83%) reported at least 1 statistically significant positive outcome. However, this proportion
should be interpreted cautiously because studies reporting favorable results are generally
more likely to be published than those reporting null or negative findings, potentially
overestimating intervention effectiveness. As a formal assessment of publication bias was
not feasible without a meta-analysis, the true balance of intervention effects may be less
favorable than the published evidence suggests. Moreover, statistical significance does not
necessarily indicate overall intervention effectiveness, as effect sizes, durability of benefits,
primary versus secondary outcomes, and methodological quality varied considerably
across studies. Several studies also had small sample sizes, short follow-up periods, or
a high risk of bias. Collectively, these findings suggest potential benefits across multiple
outcome domains but do not establish consistent effectiveness across all intervention types.
More importantly, from a sociology of work perspective, the asymmetry of the evidence
base highlights where responsibility for promoting healthy work environments continues
to be placed.

4.1. Individual Interventions Work, but the Question Has Moved On

The retrieved PubMed-indexed evidence generally suggests that mindfulness, CBT,
and positive psychology interventions may improve burnout, stress, and psychological
distress outcomes among healthcare workers, although the certainty and durability of
these effects vary across studies. The live questions are now more specific. First, do gains
persist? Most studies measured one to six months, and decay is documented for iCBT
without boosters [44]. Second, which components drive the effect? Sexton’s finding that a
one-week module produces emotional exhaustion reductions comparable to eight-week
MBSR suggests program intensity is not the primary determinant [50,51]. Third, is digital
equivalent to in-person? The Arts-de Jong et al. (2025) [18] equivalence trial indicates that
it is. These are valuable findings, but they all concern how to optimize interventions that
leave working conditions untouched.
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4.2. The Organizational Intervention Gap

The most consequential finding is the contrast between the robustness of individual
intervention evidence and the poverty of organizational evidence. Only 10 organizational
studies were identified, of which 6 were RCTs, and the most rigorous studies conducted
by Mulfinger et al. (2025) [57] and Bjorkelund et al. (2024) [22] reported null results. The
observational evidence presented by Linzer et al. (2019) [35] and Belkic (2025) [55] persua-
sively identifies workload, trust, and structural stressors as potent burnout determinants,
yet cannot support causal recommendations without randomized confirmation. This gap is
not merely academic. If workload, understaffing, and moral injury are important structural
contributors to burnout, individual interventions that leave these structures unchanged
may reduce symptoms without fully addressing underlying organizational contributors
and may contribute to a framing in which the worker, rather than the organization of work,
is viewed as the primary site of intervention. The field urgently needs adequately powered
RCTs of workload reduction, schedule flexibility, and participatory leadership with burnout
as the primary outcome and sufficient follow-up to detect it.

4.3. Digital Delivery as a Scalability Solution, Not a Substitute for Structural Reform

Available evidence suggests that digital interventions may provide outcomes compa-
rable to face-to-face approaches while improving accessibility and scalability; however, the
evidence base remains limited. Digital platforms overcome the shift-work, time-pressure,
geographic, and stigma-related barriers faced by healthcare workers, as demonstrated
by Coelhoso et al. (2019) [52], Wu et al. (2025) [16], Liu et al. (2025) [17], Agarwal et al.
(2024) [49], and Bock et al. (2025) [60], without sacrificing effectiveness. Health systems
should treat digital mental health provision as preventive infrastructure rather than a
second-best option. At the same time, scalable individual provision should not be mistaken
for, or substituted for, reform of the conditions that generate distress in the first place.

4.4. Implementation Evidence: What Enables Success

Qualitative and mixed-methods studies identify enablers, protected time [36], leader-
ship buy-in and visible participation [37,53], peer-champion models, and opt-out enrolment,
and barriers, time constraints, shift incompatibility, stigma, and the perceived irrelevance
of generic wellness content to clinical work. Content should be contextualized to HCW-
specific stressors (moral injury, patient death, and peer loss). On this basis we suggest
deploying digital mindfulness and positive psychology programs as standard infrastruc-
ture, favoring brief, high-impact formats (14 sessions), mandating organizational stressor
auditing with validated instruments (OSI and COPSOQ), funding powered RCTs of work-
ing condition reforms, and including retention outcomes (turnover intention, attrition,
absenteeism, and presenteeism) as co-primary endpoints in future trials.

4.5. Limitations

The findings should be interpreted in light of several limitations. First, the literature
search was restricted to PubMed /MEDLINE, and relevant studies indexed exclusively
in other databases may have been missed, particularly organizational intervention stud-
ies. Second, substantial heterogeneity in interventions, outcome measures, and follow-up
periods precluded meta-analysis. Third, most studies had short follow-up durations
(1-6 months), limiting assessment of long-term effects. Fourth, the predominance of
individual-level interventions may reflect their greater feasibility for randomized eval-
uation, potentially contributing to an imbalance in the evidence base. Many studies also
enrolled self-selected participants, limiting generalizability. In addition, the review was
not prospectively registered, reducing protocol transparency. Finally, the certainty of the
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evidence was limited by methodological quality, with relatively few randomized trials at
low risk of bias and all five eligible non-randomized intervention studies assessed using
ROBINS-I judged to have a serious risk of bias.

5. Conclusions

Within the PubMed /MEDLINE-indexed literature included in this review, individual-
level interventions, such as mindfulness-based programs, positive psychology approaches,
coaching, and digital psychological interventions, were frequently associated with improve-
ments in burnout, stress, and psychological distress outcomes. However, these findings
should be interpreted cautiously because of methodological heterogeneity, substantial risk
of bias in many included studies, and the restriction of the search strategy to a single
database. Evidence regarding organizational interventions remains limited and inconsis-
tent, highlighting the need for additional high-quality studies before firm conclusions can
be drawn regarding their effectiveness.

Based on the evidence identified in this review, future research should prioritize
rigorous evaluations of organizational interventions, including workload, staffing, and
leadership reforms, using adequately powered randomized controlled trials with longer
follow-up periods. Future studies should also incorporate validated measures of burnout,
retention, and organizational outcomes to strengthen the certainty and applicability of the
evidence. Although digital and individual-level interventions appear promising within
the included studies, additional high-quality comparative research is needed before recom-
mending their widespread implementation as standard practice.
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