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Objective Based on the well-documented role of supervisors' in fostering healthy workplaces and managing
the impact of work-related stress, the aim of this study was to determine the effectiveness of leader-targeted
stress management interventions (SMI) on their psychological stress, mindfulness, mental health, and work- and
leadership-related outcomes.

Methods Eligible studies, including randomized controlled trials or controlled before—after studies, examining
the effects of leader-targeted SMI on supervisors' psychological stress, mindfulness, mental health, and work- and
leadership-related outcomes, were identified in four electronic databases and supplemented by manual search
strategies. Screening for eligibility, data extraction, risk of bias assessment, and certainty of evidence grading,
following PRISMA guidelines and Cochrane Handbook recommendations, were done in duplicate. Data were
pooled in random effects models to synthesize g-scores. Sensitivity and moderator analyses were used to assess
the robustness of the results and explore potential sources of heterogeneity.

Results The 25 studies (N=2466 participants) meeting the full inclusion criteria varied widely in population
characteristics, intervention types, duration, delivery methods, and examined outcomes. The overall intervention
effect was g=0.13 [95% confidence interval (CI) -0.24— -0.01] after excluding outliers. Significant intervention
effects were found for mental health [g=-0.38 (95% CI -0.69—-0.08)] and, after excluding influential cases, work-
[g=-0.32 (95% CI -0.63—-0.00)] and leadership-related outcomes [g=-0.23 (95% CI -0.44—-0.02)].

Conclusion Our meta-analysis suggests that leader-targeted SMI can be an effective approach for promoting
occupational health.
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evaluation.

Creating healthy workplaces is a major task in today's
occupational settings, especially considering the increas-
ing economic burden associated with work-related stress
and mental health issues (1-3). Supervisors have been
shown to play an important role in creating and promoting
healthy workplaces (4, 5). They are chiefly responsible
for establishing and anchoring health-promoting struc-
tures and processes (6, 7), shaping the health-promoting
design of the workplace through their behavior (8, 9),

Federal Institute for Population Research (BiB), Wiesbaden, Germany.

AN R W N —

and serving as role models to their subordinates (8—11).
Simultaneously, supervisors themselves are confronted
with numerous stressors at work that may substantially
increase the risk of negative health effects (12—14).
Heavy deadlines, performance pressure, the need to
manage multiple tasks simultaneously, and frequent
disruptions are commonly reported stressors (7, 15).
Survey data from approximately 20 000 employees in
2018 indicated that managers across various industries
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were significantly more likely to face higher job demands
than employees without management responsibility (15).

Based on the well-documented role of supervisors'
in workplaces and the challenge of coping with diverse
work-related stressors, leader-targeted stress manage-
ment interventions (SMI) have garnered increasing
recognition (5, 16, 17). These interventions have been
proposed as an effective measure to enhance and sustain
workforce health (18, 19), including the health of super-
visors themselves (20-22). SMI are broadly defined as
activities or programs that an organization initiates to
diminish work-related stressors or assist in mitigating
the negative outcomes resulting from exposure to such
stressors (23). These interventions can be categorized
into cognitive-behavioral, relaxation, multimodal, or
organization-focused initiatives as well as alternative
approaches (24, 25).

The Transactional Stress Model (26) provides a valu-
able framework for understanding how leader-targeted
SMI operate as it conceptualizes stress as a dynamic pro-
cess arising from the interaction between an individual
and their environment. According to this model, the
way supervisors perceive and evaluate stressors, as well
as their ability to apply effective coping mechanisms,
determines their emotional and behavioral responses
to stress. SMI targeted at supervisors align with this
framework by equipping them with tools and strategies
needed to appraise and manage work-related stressors
more effectively, thereby enhancing their own well-
being and enabling them to foster healthier workplace
environments for their followers.

Along with the increasing application of leader-
targeted SMI, investigations into their effectiveness have
emerged. However, to date no systematic review com-
prehensively summarizes and evaluates the effectiveness
of these interventions. Previous systematic reviews have
predominantly focused on selected intervention types,
such as mindfulness interventions (27-29), which have
traditionally been part of SMI (30) or specific occupa-
tional settings like healthcare (31). Some reviews solely
examined intervention effects at the follower level (32),
while others have included all employees, regardless of
their supervisory position (24). Furthermore, it remains
unclear whether the effectiveness of SMI targeted at
supervisors can be influenced by aspects such as inter-
vention type, training setting, delivery method, or target
group.

Therefore, the objective of this systematic review
and meta-analysis was to identify and summarize the
evidence on the effectiveness of leader-targeted SMI on
supervisors' psychological stress (eg, job stress), mind-
fulness, mental health (eg, burnout, anxiety, depression),
work-related outcomes (eg, absenteeism, productivity),
and leadership-related outcomes (eg, leadership style,
performance).
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Methods

This systematic review and meta-analysis is reported
according to the Preferred Reporting Items for System-
atic Reviews and Meta-analysis (PRISMA statement)
(33, 34) [supplementary material (www.sjweh.fi/arti-
cle/4219) S1] and adheres to the Cochrane Handbook
for Systematic Reviews (34). The meta-analysis was
registered on the International Prospective Register of
Systematic Review (PROSPERO; CRD42023464101).

Data sources

Four electronic databases (MEDLINE, PsycINFO,
Cochrane Central, Web of Science) were searched for
eligible studies until 20 September 2023 using peer-
reviewed search strings according to the evidence-based
checklist Peer Review of Electronic Searches (PRESS)
(35). Detailed information on database-specific search
terms is provided in supplementary material S2. To
identify unpublished and ongoing trials, the following
trial registers were searched: ClinicalTrials.gov, Trials
Register of Promoting Health Interventions and WHO
International Clinical Trials Registry Platform. Addi-
tionally, manual searches in Google Scholar and the
Federal Institute for Occupational Safety and Health
(BAuA) were performed as well as citation tracking of
all included studies to check for eligible studies.

Inclusion and exclusion criteria

Eligibility criteria were defined following the popula-
tion-intervention-comparison-outcome-study (PICOS)
design scheme (34).

Population: studies that enrolled supervisors as the target
group, independently of gender, management level and
number of employees. Studies focusing on supervisors,
who are diagnosed with a mental disease were excluded
as well as studies, which did not distinguish between
employees and supervisors.

Intervention: studies comparing stress management inter-
ventions targeted at supervisors with a waitlist or passive
control group, or with an active control group receiving
an alternative intervention. Interventions that focused on
improving supervisors' leadership skills, for example by
improving employee-supervisors' relationships or staff
empowerment were excluded.

Comparison: no intervention (including waitlist and pas-
sive control groups) or alternative intervention.

Outcome: studies with any measure of (i) psychological
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stress (eg, perceived stress, job stress), (i) mindfulness,
(ii1) mental health (eg, burnout, anxiety, depression), (iv)
work-related outcomes (eg, work performance, absen-
teeism, productivity) or (v) leadership-related outcomes
(eg, transformational leadership, authentic leadership,
health-oriented leadership) before and after the interven-
tion. Outcomes i—iii had to be self-reported measures.
Outcomes iv and v could be objective measures (eg,
absenteeism) or rated by followers (eg, leadership style.

Study design: Randomized controlled trials (RCT), clus-
ter-randomized controlled trials (cCRCT) and controlled
before—after studies (CBA) measuring outcomes both
before and after the intervention.

Study selection

Study selection followed a three-stage process. In a
first step, eligible studies were imported into the EPPI
reviewer software (36) and duplicates were automati-
cally removed. In a second step, titles and abstracts
were screened, followed by screening of full texts of
eligible studies. Screening was performed independently
in reviewer teams of two. Disagreements or uncertainty
about eligibility were resolved through consensus. The
study selection process is displayed in figure 1. Reasons
for study exclusion are outlined in supplementary mate-
rial S3.
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Records removed before
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Records identified from: o
gami::;:s(f‘:%?m) - Records marked as ineligible
g by automation tools (k = 0)
Records removed for other
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(k = 3904) (k = 3851)

}
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(k=52) 7 k=6)

Inappropriate intervention
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No separate analysis for
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No data on relevant
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Data extraction

For studies meeting the inclusion criteria, two authors
independently extracted key study characteristics into
predefined data extraction forms (see table 2). Potential
disagreements were resolved by discussion.

We also contacted authors of several publications via
email to request relevant data. One author (37) supplied
additional, unpublished data.

Coding of study characteristics

For each included study, the following characteristics
were coded: (i) study framework: first author, year of
publication, country and study design; (ii) partici-
pants: age, percent female, higher proportion (>50%)
of female participants (yes, no), management level
and occupational setting (eg, healthcare, production or
public administration), type of control group (alterna-
tive intervention, passive or waitlist control group);
(iii) intervention: format, length (<1, 1-4, 5-8, 9-12,
and >12 weeks), training setting (face-to-face, virtual
or hybrid), home practice (yes or no), delivery mode
(self-practice, group or individual session, or mixed
format), type (cognitive behavioral, relaxation, biofeed-
back, organization-focused, alternative to the others or
multimodal in accordance to (24), number of interven-
tion components (1, 2 or 3), follow-up periods (short-,

S —
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Studies included in review (k=8)
i (k=24)
2 Reports of included studies
(k=1)
—

Figure 1. Study selection process (PRISMA Flow Chart).

267

Scand J Work Environ Health 2025, vol 51, no 4



Leader-targeted stress management interventions: a review

Table 1. Outcome domains and subcategories based on constructs
from primary studies. [NA=not applicable]

Main level Subcategories? Original reported
outcome constructs
categories
Stress, NA General subjective stress
Psychological Secondary Traumatic Stress
Stress®
Stress in general ®
Stress reactivity
Job stress Effort-reward ratio
Irritation

Work-related stress
Work-stress
Perceived stress Perceived stress

Mindfulness NA Mindfulness

Leaders' mindfulness

Trait mindfulness
Subsyndromal  Anxiety
symptoms Burnout

Depression

Depressive symptoms

Negative effect

State anxiety ®

State or current anxiety

Symptoms of depression and anxiety ®

Trait anxiety ®

Trait or dispositional anxiety
General mental Emotional distress
health General mental health
Symptoms of distress
Psychological distress
Career satisfaction
General work performance
Global job satisfaction
Job satisfaction
Job performance ®
Non-specific sickness absence days
Lost productive time (absenteeism days)
Sickness absence
Presenteeism ®
Abusive leadership
Authentic leadership
Health promoting self-care
Health promoting staff-care
Leadership competencies
Leadership effectiveness
Leadership practice ®
Transformational leadership
2When N>3 studies could be pooled for meta-analysis.
b These constructs could not be included in the meta-analysis due to insuf-

ficient data availability from the studies. See supplementary table S7 for
detailed information.

Mental health

Work-related NA
outcomes

Leadership-related NA
outcomes

medium- or long-term (<3, 3—12 or >12 months); (iv)
outcome domains: the primary outcome data were struc-
tured by classifying the initially reported constructs
into review outcomes across the following domains: (a)
psychological stress (including perceived stress and job
stress), (b) mindfulness, (c) mental health (including
subsyndromal symptoms and general mental health),
(d) work-related outcomes and (¢) leadership-related
outcomes. See table 1 and supplementary material S4
and S5 for detailed information on analyzed outcome
domains and applied measurement instruments.

When a study presented more than one measure
(including more than one follow-up measurement) per

268  ScandJ Work Environ Health 2025, vol 51, no 4

outcome, we calculated the weighted mean and pooled
standard deviation (SD), according to Cohen (38) and
displayed in equations (1) and (2):

M #n) + Ma*n3 R
-Mpuolud = (IJ
ny +m

f _
[(m=1)#SD7 + (n—1)*SD3
SDF"’Ul.cd = \JI ny + 2

(2)

If both self- and follower-reported data were avail-
able, we prioritized the inclusion of self-reported data.
In instances of two control groups, preference was
given to the passive control group. Similarly, when
two intervention groups were available, we prioritized
the inclusion of the intervention group with a broader
intervention format.

Risk of bias assessment

Two reviewers independently assessed all studies, and
disagreements were resolved by consensus. RCT were
assessed using the Cochrane 'risk-of-bias' (RoB) assess-
ment tool for randomized trials (ROBINS-II) (39).
Based on the rating criteria, the five bias domains and
overall RoB were evaluated as 'low RoB', 'some con-
cerns RoB' or 'high RoB'. CBA were evaluated using
the Cochrane RoB assessment tool for non-randomized
studies of interventions (ROBINS-I) (40). Based on the
overall risk of bias judgment, each domain of bias was
rated as 'low RoB', 'moderate RoB' or 'serious RoB',
'critical RoB' or 'no information on RoB'. For the meta-
analysis, we employed the RoB2 scheme, where a 'mod-
erate RoB' in CBA is classified as 'some concern RoB!',
while 'serious' and 'critical RoB' were assigned as 'high
RoB'. Detailed information on rating criteria for RoB
assessment are presented in supplementary material S6.

Synthesis methods

To conduct the meta-analyses, we used the statistical
software R Studio (version 4.3.3) (41), utilizing the
'meta’ package (42). We performed meta-analyses when
data from >4 studies with different study populations
could be pooled. If the included studies did not furnish
adequate data for incorporation into the meta-analysis
(eg, reporting no SD/effect) and, despite our requests,
we did not receive the necessary information from the
authors, the findings were documented in narrative
tables (supplementary material S7).

We computed the standardized mean difference
(SMD) scores between the intervention and control
groups as the dependent variable (Hedges' g = [Myerven.
tion Group — Mcontrol Group)/Spootea)- A g-score was constructed



for all analyzed outcomes and each review outcome,
with lower values indicated greater improvements in
the intervention groups. The values assigned to Hedges'
g were interpreted following Cohen's guidance (38),
where |g|=0.20-0.49 indicates a small effect, |g/=0.50—
0.79 indicates a medium-sized effect, and |g[>0.80 indi-
cates a large effect. To address the substantial heteroge-
neity observed among endpoints within each outcome,
we employed the random effects model with a restricted
maximum likelihood technique (43). Additionally, we
utilized the Hartung-Knapp method to estimate the 95%
confidence intervals (CI).

Sensitivity analyses were undertaken to validate the
overall credibility of g-scores as substantial outliers
were detected among effect sizes across all outcome
categories except mindfulness (supplementary material
S8, S9 and S10). For that, the 'find.outliers' command
within the dmetar package (44) was used.

Heterogeneity was evaluated using the I? statistic
(45) and tested with Cochran's Q statistic (46), as rec-
ommended by the Cochrane Collaboration (34). The I?
values were interpreted as follows: <25% indicated low
heterogeneity, >25-< 50% indicated moderate hetero-
geneity, >50-<75% indicated substantial heterogeneity,
and >75% indicated high heterogeneity (45).

We tried to explain heterogeneity by conducting
exploratory moderator analyses, when >10 studies per
outcome were examined (47). Categorical moderators
[RoB, study design, control group, follow-up, manage-
ment level, higher proportion (>50%) of female partici-
pants (>50%), intervention type, number of intervention
components, intervention length, delivery mode and
training setting] were explored via subgroup analyses
(supplementary material S11) and continuous modera-
tors (age, % female, sample size, publication year) via
meta-regression (supplementary material S12).

Publication bias was assessed by conducting visual
inspection of (contour-enhanced) funnel plots (48, 49)
(supplementary material S13). When a meta-analysis
included >10 studies, we applied the Egger's test (50)
(supplementary material S14).

All statistical analyses were conducted in accor-
dance with the methodological standards outlined in
the Cochrane Handbook for Systematic Reviews of
Interventions (34).

Certainty of evidence assessment

We utilized the Grading of Recommendations Assess-
ment, Development and Evaluation (GRADE) frame-
work (51) to evaluate the overall certainty of evidence
for each primary outcome. Two review authors inde-
pendently assessed the certainty of evidence for each
outcome, with any discrepancies resolved through dis-
cussion. The Summary of Findings (table 3) succinctly
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presents the certainty of evidence results. Detailed
information on the criteria used for grading the evidence
are outlined in supplementary material S15.

Results

Electronic search retrieved 3904 non-duplicate records
and one grey literature publication. A total of 53 full-text
articles were retrieved of which 25 studies (37, 52-72)
met full inclusion criteria. Details on the selection pro-
cess and reasons for exclusion of the full-text screened
studies are described in figure 1 and supplementary
material S3.

Study characteristics

A comprehensive overview of the included publications
is presented in table 2.

Among the 25 identified studies, 15 were RCT (22,
37,53, 54, 57-60, 6265, 67, 68, 72) and 10 CBA (20,
21, 52, 55, 56, 61, 66, 69-71). Publications spanned
>40 years of research: 12 studies were published in
2020-2023 (20, 55, 57, 58, 61, 63-67, 69, 71), 10 in
2014 2019 (21, 22, 37, 54, 56, 59, 62, 68, 70, 72), 2
in 2011 (53, 60) and 1 in 1980 (52).

The majority of studies (72%) were conducted in
European countries (20-22, 37, 54, 55, 57, 59, 60, 62,
64-66, 68, 69, 72), followed by studies from the USA
(53, 67) and Australia (52, 63). One study each was
conducted, in Canada (70), China (61), Nigeria (58) and
South Korea (71).

In total, 2466 supervisors participated in the included
studies, with 1120 assigned to the intervention arm.
Sample size ranged from 9-269 participants, with an
average of 45 supervisors participating in the interven-
tion groups and 41 supervisors in the control groups.
The mean age of participants, which was reported in 17
studies, was 43.2 years. Based on 24 studies providing
data on gender there was a nearly equal distribution
between female (49,8%) and male (50,2%) participants.
Supervisors represented diverse management levels
and worked in various occupational settings, including
finance, healthcare, science, service, production, public
administration or school.

Overall, the identified occupational stress man-
agement interventions targeting supervisors could be
categorized into different types. The majority (k=10)
were multimodal interventions (20, 21, 53, 56, 57, 62,
64, 66, 67, 69, 72), combining cognitive-behavioral,
relaxation, or leadership-specific components. Six stud-
ies (25%) applied a cognitive-behavioral approach (22,
56, 58, 60, 62, 63), four (16%) focused on relaxation
techniques (65, 68, 70, 71), followed by biofeedback
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Table 2. Characteristics of the studies included. [CBA=controlled before and after; IG=intevention group; CG=control group; ERI=effort-reward
model; NR=not reported; PS=psychological stress; RCT=randomized control trial.]

Firstauthor  Control ~ Management Numberof Intervention Intervention format Intervention Training setting Outcome Subcategories
(year); coun- group; level; setting participants type (number (home practice); categories
try; study Follow-up (IG; CG) ofinterven-  delivery mode
design period tion com-
ponents);
length
Allen (1980); Waitlist;  Middle;NR  10; 10 Biofeedback-based Once-weekly 1-hr Biofeedback Face-to-face PS; mental ~ Subsyndromal
Australia; short-term stress management  sessions (1); (yes); individual health; symptoms
CBA(52) training program 5-8 wk sessions work-related
outcome
Bennett Passive;  Diverse; 72,73 Psycho- Interactive learning Multimodal  Virtual (no); Mental General
(2011); USA; medium-  diverse educational health elements (self-assess- (2);>12wk  self-practice health mental health
RCT (53) term settings and leadership ment, sumulation tools.
development short videos, reading
program material), web-based

coaching and seminars,
links to other online
health courses, mini-

mum of 10 hrs spend
on user platform
Blank (2018); Alternative Middle; 20;20 Short vacation 4nightsincluding one Alternative  Face-to-face PS Perceived
Austria; RCT (freetime diverse based on effort- session of moderate  to the others (no); mixed (indi- stress
(54) athome); settings recovery model physical activityand ~ (1); <1week vidual sessions,
short-term one session of active self-practice)
recovery
Cedstrand  passive;  Lower; 54;20 Co-created oc- 4 modules: 1full-day  Organization- Hybrid (no); PS /
(2022); long-term production cupational health  face-to-face workshops focused (1);  group sessions
Sweden; CBA intervention built  plusa2-hronline NR
(55) on behavior change follow-up, 1 online full

weel framework; day plus 2x 3-hr online
structured round-  follow-ups

making and duties

clarification and

staffing plan
Deval (2017); Passive;  NR;service 53;27 Acceptance and 3x4-hr sessionsinclud- Cognitiv- Face-to-face PS; mindful- Perceived
France; CBA short-term commitment thera- ing homework assign-  behavioral  (yes); mixed ness; mental stress; general
(56) py intervention ments on mindfulness  (1); (group sessions, health; mental health
and values-based 5-8 wk self-practice) work-related
action outcomes
Gast (2022); Waitlist;  Diverse; 36; 45 Intervention on 1-day interventionincl. Multimodal Virtual (no); PS; mental  Perceived
Germany; short-term production own and employees theoretical input, inter- (2); <Tweek groupsessions health stress, job
RCT (57) work-related stress  active group work, case stress; sub-
based on ERI model discussion syndromal
symptoms
Igu(2023);  Waitlist;  NR; 38;39 Problem-solving 1 opening meeting, Cognitive-  Face-to-face Mental Subsyndromal
Nigeria; RCT mixed teaching client-based psy-  eight weekly coaching behavioral  (no); mixed health symptoms
(58) choeducationalin-  sessions of 120min (1:9-12wk  (one group ses-
tervention for man- sion, individual
aging workplace sessions)
threats to mental
health
Janka (2017); Waitlist;  Diverse; 18;18 Biofeedback 9x45 mins Biofeedback Face-to-face PS Perceived
Austria, Sshort-  public training sessions, home practice (1); 5-8wk  (yes); individual stress
Germany,  term adminstration sessions
Luxembourg;
RCT (59)
Lange Passive;  Diverse; 19;18 Mindful leadership  1-day training (7hr), ~ Multimodal  Hybrid (yes); PS; Job stress
(2019); medium-  mixed intervention built  two follow-up sessions (3);9-12wk  mixed (group mindfulness;
Germany; term on interest- and (one-on-one coaching sessions, leadership-
CBA(21) intrinstic motivation (30min); group session self-practice) related
theories covering  (90min) and digital outcomes
stress, stressman-  based mindfulness/
agement, mindful-  relaxation instructional
ness, leadership &  videos (voluntary)
communication
Li(2017); Passive;  Diverse; 94,94 Group-oriented 8x90 min sessions over Cognitive-  Face-to-face PS; mental  Job stress;
Germany; long-term production stress prevention 2 consecutive days, behavioral  (no); goup health subsyndromal
RCT(22) program builton 2 refresher courses (1);>12wk  sessions symptoms
ERI model comprising 2x180 min
sessions
Limm (2011); Waitlist;  Diverse; 75,79 Group-oriented 8x90 min sessions over Cognitive-  Face-to-face PS; mental  Job stress;
Germany; long-term production stress prevention 2 consecutive days, behavioral  (no); group health subsyndromal
RCT (60) program builton 2 refresher courses (1);>12wk  sessions symptoms
effort-reward imbal- comprising 2x 180 min
ance model sessions

Continues
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Firstauthor Control ~ Management Numberof Intervention Intervention format Intervention  Training setting Outcome Subcategories
(year); coun-  group; level; setting participants type (N); (home practice); categories
try; study Follow-up X length delivery mode
design period
Ly(2014);  Waitlist;  Middle; 36;37 Acceptance and 6 modules (short audio Cognitiv- Virtual (no); PS; mental  Perceived
Sweden; RCT short-term diverse commitment ther-  lecture, 2-3texts, 2-4  behavioral  self-practice health; stress; general
(62) apy based smart-  exercises); minimum of (1); 5-8 wk leadership- mental health
phone intervention daily 15 min spend on related
program outcome
Martin Waitlist; ~ Top; diverse  78; 104 Self- adminis- DVD program (60 mins), Cognitiv- Virtual (no); Mental; General
(2020); medium- tered educational  resource kit (30-page  behavioral  self-practice work-related mental health
Australia;  term intervention on manual, fact sheets,  (1);NR outcomes
RCT (63) promoting mental  booklets, posters), tele-
health focused skills phone support (6x30
development mins)
Mellner Waitlist;  Diverse; 20;20 Mindfulness-based 8-week structured Multimodal ~ Face-to-face Mindfulness /
(2022); mixed service stress reduction group formatincluding (2); 5-8wk  (yes); group
Sweden; RCT program weekly 2.5 hr group sessions
(64) sessions plus web-
based audio recordings
Munafo Alternative Diverse; 16; 15 Respiratory sinus  Weekly 45min sessions Biofeedback Face-to-face Mental Subsyndromal
(2016); Italy; (daily finance; arrhythmia biofeed- (1);5-8wk  (no); individual  health symptoms
RCT (37) stress public back intervention sessions
diary); adminstration
short-term
Ni(2022);  Waitlist;  Lower; 36; 36 Mindfulness self-  Daily mindfulness prac- Multimodal ~ Hybrid (no); Mindfulness /
China; CBA  short-term production training basedon tices (3 minbreathing (2); 1-4wk  mixed (group
(61) mindfulness cogni- space, 10 min mind- sessions,
tive therapy and fulness of breathing self-practice)
mindfulness-based mediation, body scan
stress reduction mediation, and mindful
walking)
Niibold Waitlist;  NR; 93; 80 Self-guided, app-  Guided mindfulness ~ Relaxation  Virtual (no); Mindfulness; /
(2020); short-term diverse based mindfulness meditation exer- (1);1-4wk  self-practice leadership-
Germany, meditation training cises developed by related
Netherlands; Headspace, Inc outcome
RCT (65)
Reitz(2020); Waitlist;  NR;diverse  27;30 Mindful leaderin- 3 half-day workshops ~ Multimodal ~ Face-to-face Mindfulness; /
England; short-term tervention based on every two wk, 1 full (2);5-8wk  (yes); mixed leadership-
CBA (66) mindfulness-based day workshop, 1 small (group sessions, related
stress reduction and group conference call self-practice) outcome
mindfulness-based over 8 wk
cognitive therapy
Sawyer Waitlist;  Lower; 39;38 Psychoeducational ~ Nine weekly 90 min Multimodal  Virtual (no); PS; mental  Perceived
(2023); USA; medium- healthcare Group Programon  online group sessions  (2); 9-12wk  group sessions  health; stress; sub-
RCT (67) term mental well-being  promoting self-care, work-related syndromal
basedonaninte-  growth and adaptive outcome symptoms
grative theoretical  coping
framework of mind-
fulness, acceptance
and commitment
therapy, and
cognitive-behavioral
therapy
Shonin Alternative Middle; 76; 76 Meditation Weekly 90 min Relaxation  Face-to-face PS; mental  Job stress;
(2014); UK;  (education NR awareness training  workshops, daily self-  (1); 5-8wk  (yes); mixed health; general men-
RCT (68) group pro- practice, two optional (group sessions, work-related tal health
gramon one-to-one support self-practice) outcomes
cognitive sessions (50 min) plus
behavioral daily self-practice
theory);
mixed
Vonderlin Passive;  Diverse; 117,117 Health-promoting 3 full-day courses (8 hr Multimodal ~ Face-to-face Mental Subsyndromal
(2021); medium-  diverse leadership interven- each), 2x3-hr booster, (3);>12wk  (yes); mixed health; symptoms
Germany; term tion coveringthe  optional mindfulness (group sessions, leadership-
CBA(69) topics (a) health- ~ practice; 30 hr overa self-practice)  related
promoting selfcare, period of 6 months outcome

(b) health-promot-
ing staff-care, and
(c) addressing em-
ployees under stress
built on the health-
oriented leadership
model
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Table 2. continues.

Firstauthor Control ~ Management Numberof Intervention Intervention format Intervention Training setting Outcome Subcategories
(year); coun- group; level; setting participants type (N); (home practice); categories
try; study Follow-up i length delivery mode
design period
Vonderlin Passive;  Diverse; 13;269 Health-promoting 3 full-day courses (8 hr Multimodal ~ Face-to-face Work-related /
(2023); long-term healthcare leadership interven- each), 2x3-hr booster, (3);>12wk  (yes); mixed outcome
Germany; and science tion coveringthe  optional mindfulness (group sessions,
CBA(20) topics (a) health- practice; 30 hr over 6 self-practice)
promoting selfcare, months
(b) health-promot-
ing staff-care, and
(c) addressing em-
ployees under stress
built on the health-
oriented leadership
model
Wasylkiw Passive;  Middle; 11;10 Intensive week- 14 x16 hrs of mind- Relaxation  Hybrid (yes); PS; mindful- Perceived
(2015); short-term healthcare end retreat on fulness-based guided  (1); 5-8wk  mixed (group ness; leader- stress
Canada; mindfulness practice, follow-up sessions, ship-related
CBA(70) 2-hr webinar intensive self-practice) outcomes
weekend retreat on
mindfulness
Yong (2020); Passive; ~ Middle; 27,27 Holy Name Five weekly sessions ~ Relaxation ~ Face-to-face Mental Subsyndromal
South Korea; mixed healthcare Meditation Program followed by 3monthly  (1);>12wk  (yes); mixed health; symptoms
CBA(71) based on Easwaran’s 90 min sessions (group sessions, work-related
8-point program self-practice) outcome;
leadership-
related
outcome
Zolnierczyk-  Waitlist;  Middle; 72;72 Mindfulness-based 8 weekly 180 min Multimodal  Face-to-face PS; mental  Job stress;
Zreda (2016); medium- finance and stress reduction group sessions, one  (2);9-12wk  (yes); mixed health; subsyndromal
Poland; RCT term service training 7-hr group session (the (group sessions, work-related symptoms
(72) ‘Mindfulness Day'), in- self-practice) outcome

dividual follow-up ses-
sion, daily homework
exercises

(37, 52, 59), organization-focused (55), and alternative
intervention (54). Most multimodal interventions (66%)
applied two different intervention type components.

Interventions varied widely, from one 8-hour virtual
group sessions (57) to eight weekly 180-minute group
sessions with individual follow-up sessions and daily
homework exercises over three months (72) or interven-
tions providing 30 hours of learning over six months (20,
69). Most commonly, interventions employed multiple
delivery modes, including group or individual sessions
and self-practice (20, 21, 54, 56, 58, 61, 66, 68—72). Spe-
cifically, all three biofeedback interventions (37, 52, 59)
were administered through individual face-to-face ses-
sions, while virtual training formats (k=6) (53, 57, 62, 63,
65, 67) included group sessions or self-practice. Home
practice was encouraged in 48% of included studies.

The majority of studies (91%) compared interven-
tion effects to waitlist (k=13) (52, 57-67, 72) or pas-
sive (k=9) (20-22, 53, 55, 56, 69-71) control groups.
Among the included studies, eleven (44%) measured
short-term (37, 52, 54, 56, 57, 59, 61, 62, 65, 66, 70),
six (24%) medium-term (21, 53, 63, 67, 69, 72), and
four (16%) long-term outcomes (20, 55, 60). Addition-
ally, four publications (16%) combined data from short-
and medium-term follow-ups (58, 64, 68, 71).
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In total, five distinct outcome categories were exam-
ined: (i) psychological stress, (ii) mindfulness, (iii)
mental health, (iv) work-related outcomes and (v.)
leadership-related outcomes. When >4 studies were
available measuring similar constructs, we further sub-
divided these outcome categories into subcategories. As
a result, the following four subcategories emerged: (i.i.)
perceived stress, (i.ii.) job stress, (iii.i.) subsyndromal
age, studies reported two outcome categories or three
(sub)categories. Additional information on grouped
outcome categories, including the original reported con-
structs and measurement instruments used, is provided
in table 1 and supplementary material S4 and S5.

Results of the meta-analyses and sensitivity analyses

Overall, 21 studies could be included in the meta-
analysis (see table 3 and supplementary material S8). On
the outcome category level, the number of pooled stud-
ies for meta-analyses varied between k=12 for mental
health and k=5 for work-related outcomes (see table 3
and supplementary material S9).

When pooling all intervention outcomes, the meta-
analysis revealed no significant intervention effect for
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Table 3. Summary of findings. [Cl=confidence interval]

Outcome Number of studies g standardized mean Summary of findings Certainty of evi-
(reference) difference scores, dence (GRADE)
95% Cl (Hedges' g)
All analyzed
interventions
Al 21 studies (20-22, All studies:-0.18 After excluding outliers, significant improvements in various health- and perfor- /

interventions 37, 53-56, 58,
60-70,72)

Main level

outcome

categories

Psychological 11 studies (21, 22,

Stress 54-56, 60, 62, 67,
68,70,72)

Mindfulness 7 studies (21, 56,

61, 64-66, 70)

Mental health 12 studies (22, 37,
53, 56, 58, 60, 62,

63,67-69, 72)

Work-related 5 studies (20, 56,

outcomes 67,68, 72)
Leadership- 6 studies (21, 62,
related 65, 66, 69, 70)
outcomes

Subcategory

level outcomes

Psychological
Stress:
Perceived stress

5 studies (54, 56,
62,67,70)

Psychological
Stress: Job
stress

5studies (21, 22,
60,68, 72)

Mental health: 8 studies (22, 37,
Subsyndromal 53, 58, 60, 67,
symptoms 69,72)

Mental health: 5 studies (53, 56,
General mental 62, 63, 68)
health

(95% CI-0.38-0.03);
Without outli-
ers:-0.13(95% ClI
-0.24--0.01)

All studies: -0.02
(95% CI-0.43-0.39);
Without outliers
(k=9):-0.12 (95% CI
-0.28-0.04)

All studies: -0.03
(95% CI-0.32-0.27);
No outliers

All studies: -0.38
(95% CI-0.69-
-0.08)*; Without
outliers (k=10):
-0.21(95% Cl
-0.41--0.02)*

All studies: -0.68
(95% Cl-1.84-0.48);
Without outliers
(k=4):-0.32(95% ClI
-0.63--0.00)*

All studies: -1.16
(95% CI -3.42-1.10);
Without outliers
(k=5):-0.23 (95%
Cl-0.44--0.02)

All studies: -0.15
(95% CI-0.38-0.08);
No outliers

All studies: 0.02
(95% CI-1.09-1.14);
No outliers

All studies: -0.36
(95% CI-0.80-0.07);
Without outliers
(k=7):-0.22 (95%
€10.53-0.09)

All studies: -0.32
(95% CI
-0.88-0.24); No
outliers

mance-related outcomes were observed among supervisors participating in leader-
targeted SMIs, when contrasted with supervisors in control groups or alternative in-
terventions. Due to high heterogeneity, a minor effect size, and significant limitations
concerning study quality, caution is warranted when interpreting the results.

No significant effect on psychological stress was observed among supervisors par-
ticipating in occupational stress management interventions when contrasted with
supervisors undergoing alternative interventions or the control group. Due to high
heterogeneity and a contrary effect between high RoB and some concerns RoB stud-
iels, we downgraded the results to reflect ‘low certainty of evidence'.

No significant effect was observed on mindfulness among supervisors engaged in
occupational stress management interventions, in comparison to supervisors un-
dergoing alternative interventions or serving as the control group. Given the small
sample size and high RoB in five studies, we downgraded the certainty of evidence
to'low".

Asignificant small-to-moderate effect on the improvement of mental health was
observed among supervisors participating in occupational stress management in-
terventions compared to a control group or alternative intervention. After excluding
outliers, the significant effect persisted. Considering that 50% of the included stud-
ies had a high RoB, along with moderate 95% confidence intervals across all studies
and substantial heterogeneity, we downgraded the certainty of evidence to 'low".

Without outliers, a small significant effect on the improvement of work-related out-
comes was observed among supervisors participating in occupational stress man-
agement interventions, in comparison to supervisors in the control group or those
undergoing alternative interventions. Since 50% of the included studies had a high
RoB, moderate 95% confidence intervals across all studies, high heterogeneity, as
well as indications of publication bias, we downgraded the certainty of evidence to
‘very low'.

Without outliers, a small significant effect on the improvement of leadership-related oo © Very
outcomes was observed among supervisors compared to a control group or alterna- gy

tive intervention. Due to 50% of the included studies exhibiting a high RoB, a moder-

ate 95% confidence interval, substantial heterogeneity, and indications of publica-

tion bias, we downgraded the certainty of evidence to ‘very low".

DDOO Lowe

DDOO Low™

DDOO Lowe

SO0 Very

|owbdfi

Findings suggest that no significant effect on perceived stress was found among su- @O OO Lowbeh
pervisors participating in occupational stress management interventions, in compar-

ison to those undergoing alternative interventions or serving as the control group.

Considering the small sample size, three out of five studies exhibiting a high RoB,

and assumed publication bias, we downgraded the certainty of evidence to ‘low".

No significant effect on job stress was observed among supervisors participatingin OO O Very
occupational stress management interventions when contrasted with supervisors  lowede
undergoing alternative interventions or comprising the control group. Due to the

contradictory effect size between studies with some concerns of RoB versus those

with high RoB, along with a massive 95% confidence interval in high RoB studies and

high heterogeneity, the certainty of evidence was downgraded to 'very low'".

No significant effect on general mental health was observed among supervisors par- @@ OO Lowade
ticipating in occupational stress management interventions when contrasted with
supervisors undergoing alternative interventions or comprising the control group.
Due to substantial heterogeneity and moderate 95% confidence intervals in both
high RoB and in studies with some RoB concerns, we downgraded the certainty of
evidence to ‘low".

No significant effect on general mental health was observed among supervisors
participating in occupational stress management interventions when contrasted
with supervisors undergoing alternative interventions or comprising the control
group. Due to substantial heterogeneity and moderate 95% confidence intervals in
both studies with high RoB and some RoB concerns, we downgraded the certainty of
evidence to 'low certainty'.

DDOO Lowe

*P<0.05.

2Downgraded by -0.5 points due to risk of bias.

® Downgraded by -1 points due to risk of bias.
¢Downgraded by -1.5 points due to risk of bias.
4Downgraded by -1 points due to inconsistency.
¢Downgraded by -0.5 due to imprecision.
fDowngraded by -1 due to imprecision.

"Downgraded by -0.5 due to potential publication bias.
iDowngraded by -1 due to publication bias.

273

Scand J Work Environ Health 2025, vol 51, no 4



Leader-targeted stress management interventions: a review

leader-targeted SMI in comparison to passive, active or
waitlist control groups [g=-0.18 (95% CI -0.38— 0.03)]
(table 3 and supplementary material S8). After removing
outliers due to baseline imbalance and large effect sizes
(58, 69, 72), a significant intervention effect on leader-
targeted SMI emerged [g=-0.13 (95% CI -0.24—-0.01)]

On the outcome category level, a significant small-
to-moderate intervention effect for occupational stress
management programs targeting supervisors was
observed for mental health [g=-0.38, (95% CI -0.69 —
-0.08)] (figure 2a), even after excluding influential cases
[g=-0.21, (95% CI -0.41- -0.02)]. Significant small-to-
moderate intervention effects on work-related outcomes
(g=-0.32, (95% CI -0.63—-0.00)] and leadership-related
outcomes [g=-0.23 (95% CI -0.44— -0.02)] were seen
when outliers (69, 72) were excluded (figure 2b and 2c¢).
For psychological stress and mindfulness, no significant
intervention effects were detected. The certainty of evi-
dence was rated low for the outcomes of psychological
stress, mindfulness, and mental health and very low for
the outcomes of work- and leadership-related variables
(see table 3 and supplementary material S9 for a detailed
display of the calculated effect sizes and certainty of
evidence ratings).

On the subcategory level, effect sizes were calculated
based on k=5 for perceived stress, job stress, and general
mental health and k=8 for subsyndromal symptoms.
Meta-analyses revealed no significant effects in any of
the addressed subcategories. Sensitivity analysis on the
subcategory level only identified outliers (58) in sub-
syndromal symptoms [g=-0.22, (95% CI 0.53— 0.09)],
without discerning significant intervention effects (see
supplementary material S10). The certainty of evidence
was rated very low for job stress and low for perceived
stress, subsyndromal symptoms, as well as general men-
tal health (see table 3 and supplementary material S15).

Heterogeneity and exploratory moderator analyses

The meta-analyses revealed substantially high heteroge-
neity with 12 >72% and wide prediction intervals for all
interventions, all main and subcategory level outcome
categories except mindfulness and perceived stress
(see supplementary material S8, S9 and S10). In order
to explain heterogeneity in effect sizes, exploratory
moderator analyses were performed (see supplementary
material S11 and S12). When considering all analyzed
interventions, moderator analyses indicated that leader-
targeted SMI rated as having 'some concerns' due to the
fact that their RoB produced significantly higher effect
sizes [g=-0.27 (95% CI -0.54—-0.01)] than studies with
a high RoB [g=-0.12 (95% CI -0.45 —-0.22)]. Addi-
tionally, leader-targeted SMI with a higher proportion
(>50%) of female participants [g=-0.27 (95% CI, -0.50—
-0.03)] and interventions lasting 5-8 weeks [g=-0.25
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(95% CI -0.48—-0.03)] yielded significantly larger effect
sizes compared to interventions with more men [g=-
0.17 (95% CI -0.56-0.22)] and other time frames. For
psychological stress, the moderator analysis found that
cognitive-behavioral interventions yielded significantly
higher effect sizes [g=-0.17, (95% CI -0.36— -0,00)]
compared to other intervention types. Regarding mental
health, moderator analyses indicated that the interven-
tion effect of leader-targeted SMI was significantly
higher in RCT [g=-0.42, (95% CI, -0.79— -0.04)] com-
pared to CBA [g=-0.21, (95% CI -0.44-0.01)]. Further-
more, it was demonstrated that interventions employing
face-to-face training [g=-0.51, (95% CI, -0.97— -0.006)]
and utilizing a mixed delivery mode approach [g=-0.76,
(95% CI -1.43—-0.09)] yielded significantly larger effect
sizes compared to interventions utilizing virtual training,
as well as those employing a single delivery approach.
Detailed information on moderator analyses is displayed
in supplementary material S11 and S12.

Risk of bias

Of the 15 RCT assessed, 6 publications exhibited some
concerns regarding RoB (37, 53, 54, 60, 62, 67), while
9 were classified as having high RoB (22, 57-59,
63-65, 67, 72). Of the 10 CBA, 3 publications had some
concerns regarding RoB (20, 21, 69), 6 were classified
as having a high RoB (52, 55, 61, 66, 70, 71) and one
publication received a rating of critical RoB (56). When
grouping RoB assessments, the majority of studies
(64%) exhibited a high RoB. Further elaboration on the
RoB criteria and ratings can be found in supplementary
material S6, S16 and S17.

Publication bias

To evaluate publication bias, we generated contour-
enhanced funnel plots for all interventions, outcome
categories and subcategories (see supplementary mate-
rial S13). Visual examination indicates potential report-
ing bias for perceived stress, work-related outcomes,
and leadership-related outcomes. Due to the limited
number of studies pooled in these outcome categories
(<10), statistical testing for funnel plot asymmetry was
not feasible.

Discussion

The objective of our systematic review and meta-analy-
sis was to identify and summarize the evidence regard-
ing the effectiveness of leader-targeted SMI on supervi-
sors' psychological stress, mindfulness, mental health
and work- and leadership-related outcomes.
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95%-Cl Weight

7,5%
8,8%
8,7%
7,9%
7,8%
9,3%
9,1%
9,1%
7,9%
6,0%
8,9%
8,9%

95%-Cl Weight

40,9%
22,7%
15,1%
21,3%

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD
Igu (2023) 38 62,98 11,89 39 81,47 13,31 —+— -1,45 [-1,95; -0,95]
Shonin (2014) 76 745 3,05 76 10,38 2,26 — -1,09 [-1,43;-0,74]
Zolnierczyk-Zreda (2016) 72 7,04 0,18 72 7,19 0,18 — -0,91 [-1,25; -0,57]
Sawyer (2023) 39 22,39 6,37 38 24,02 6,13 — -0,26 [-0,71; 0,19]
Deval (2017) 53 1,79 2,87 27 244 284 -0,23 [-0,69; 0,24]
Vonderlin (2021) 117 4,62 344 117 543 419 = -0,21 [-0,47; 0,05]
Martin (2020) 78 16,57 5,79 104 17,77 5,74 == -0,21 [-0,50; 0,09]
Li (2017) 94 47,81 8,22 94 49,15 8,03 e -0,16 [-0,45; 0,12]
Ly (2014) 36 8,93 4,91 37 9,66 5,02 -0,14 [-0,60; 0,31]
Munafo (2016) 16 33,56 7,13 15 34,23 7,20 — -0,09 [-0,80; 0,61]
Limm (2011) 75 487 324 79 481 3,11 —a 0,02 [-0,30; 0,33]
Bennett (2011) 72 13,26 9,24 73 12,52 8,12 —. 0,08 [-0,24; 0,41]
Random effects model 766 771 - -0,38 [-0,69; -0,08] 100,0%
Prediction interval [-1,38; 0,62]
Heterogeneity: 1> = 83% [71%; 90%], x>, = 63,58 (p < 0,01)
-1 0 1
Favours intervention Favours control
Figure 2a. Forest plot of changes in mental health
Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD
Shonin (2014) 76 -48,46 5,11 76 -4599 438 ———— -0,52 [-0,84;-0,19]
Sawyer (2023) 39 411 0,74 38 -390 0,88 -0,26 [-0,71; 0,18]
Vonderlin (2023) 13 2265 57,45 269 33,98 69,73 -0,16 [-0,72; 0,39]
Deval (2017) 53 -37,76 9,69 27 -36,79 5,47 -0,11 [-0,58; 0,35]
Random effects model 181 410 —l— -0,32 [-0,63; -0,00] 100,0%
Prediction interval [-0,88; 0,24]
Heterogeneity: I° = 0% [0%; 85%], x> = 2,55 (p = 0,47)
-0,5 0 0,5

Favours intervention Favours control

Figure 2b. Forest plot of changes in work-related outcomes after exclusion of outliers.

Experimental
Mean SD Total

Study Total
Lange (2019) 19
Ly (2014) 36
Wasylkiw (2015) 11
Reitz (2020) 27
Nubold (2020) 93

Random effects model 186
Prediction interval

-1,18 0,67
60,41 8,02
-18,70 5,51
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Heterogeneity: /> = 0% [0%; 79%], x5 = 1,70 (p = 0,79)
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Figure 2c. Forest plot of changes in leadership-related outcomes after exclusion of outliers
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Overall, our results suggest that leader-targeted SMI
have the potential to contribute to occupational health,
particularly in improving supervisors' mental health as
well as work- and leadership-related outcomes. A statis-
tically significant intervention effect for leader-targeted
SMI was observed after excluding influential cases. At
the main outcome category level, a small-to-moderate
effect size was found on mental health, and after exclud-
ing outliers, on work- and leadership-related outcomes.
Given that research on leader-targeted SMI remains in its
carly stages, however, some caution is warranted when
interpreting the results. In particular, we observed high
heterogeneity in the examined target groups, intervention
formats and durations, as well as analyzed outcomes. We
also found limitations in study quality, which resulted in
low and very low certainty of evidence ratings. Neverthe-
less, our results underscore the potential benefits of SMI
specifically targeted at supervisors and emphasize the
need for professionals in workplace health promotion
to establish and implement these interventions. From a
public health perspective, this appears timely given the
recent increase in mental health illnesses (73—75). Con-
sequently, investing in these preventive activities not only
has the potential to enhance supervisors' health and well-
being but may also lead to economic benefits through
improved productivity levels, reduced absenteeism, and
lower healthcare costs (76).

It is surprising that our findings did not show sig-
nificant intervention effects of leader-targeted SMI
on psychological stress, despite these programs being
specifically designed to mitigate stress. Similarly, no
statistically significant intervention effect was observed
on mindfulness even though it was a major component
in many of the analyzed studies. These findings contra-
dict previous meta-analytical results of SMI targeting
employees (24) and workplace mindfulness trainings,
which have traditionally been part of SMI (30) and
shown significant intervention effects for employees
(77-79) and promising effects for supervisors (27, 29).
Two observations suggest that these rather surprising
findings may stem from the quality of study design.
First, sensitivity analysis showed that after the exclusion
of outliers effect sizes on psychological stress changed
from -0.02 to -0.12. Second, subgroup analysis on men-
tal health revealed significantly higher efficacy in RCT
compared to CBA. This indicates the need for future
research to prioritize high-quality studies with robust
methodological designs and validated measurement
instruments to provide more reliable evidence on the
effectiveness of leader-targeted SMI on psychological
stress and mindfulness.

The transactional model (26) provides a useful
framework to explain the variability in intervention
effects. Using the model, it can be reasoned that the
lack of significant intervention effects may indicate that
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the leader-targeted SMI did not adequately address par-
ticipants' appraisals or coping strategies related to their
experienced workplace stressors. Therefore, focusing
on individual differences — such as baseline stress lev-
els, target-specific stressors and work environments or
developing and implementing tailored or case-specific
interventions — could help to further understand inter-
vention effects for leader-targeted SMI.

Although several reviews (5, 31, 80) emphasize the
necessity of leadership interventions analyzing work-
related outcomes like absenteeism, job performance
or efficacy, our review only identified five studies (20,
56, 67, 68, 72) measuring work-related outcomes like
job satisfaction, general work performance or sickness
absence. Despite the understanding that conducting
intervention studies in dynamic and complex settings
like workplaces is rather challenging (81), it may be
more reasonable for future research to first identify
potential barriers of interventions addressing work-
related outcomes. This could be more beneficial than
simply advocating for more interventions that include
work-related measurements.

Substantial RoB and high heterogeneity were major
concerns in the analyzed interventions. To address these
limitations, we downgraded the certainty of evidence in
GRADE to low and very low and conducted exploratory
moderator analysis to identify potential influencing
variables. Among all analyzed interventions, signifi-
cant moderator effects were identified for those with a
higher proportion (>50%) of female participants as also
recognized by Michaelsen et al (79) who examined the
effectiveness of mindfulness-based or -informed inter-
ventions targeting employees. This suggests stronger
intervention effects in studies with a higher propor-
tion of female participants. Therefore, future research
could benefit from exploring gender-specific leader-
ship interventions to provide effective interventions
for both genders. When designing these interventions,
it should be noted that interventions lasting 5-8 weeks
yielded significantly higher effect sizes compared to
other timeframes in our analysis. This finding is also
consistent with Michaelsen's result (79), which found
that effect sizes on mental health outcomes decreased
as the intervention duration increased. However, while
Michaelsen identified that one-to-one sessions are most
effective for mental health outcomes, our subgroup
analysis on mental health yielded significantly larger
effect sizes for face-to-face training and mixed delivery
mode approaches compared to virtual training or single
delivery approaches. This suggests that, especially in
times of digitalization and remote work, social interac-
tions seem particularly important for supervisors. As
a result, future research could benefit from not only
offering online self-paced intervention programs but also
recognizing the crucial role that social interactions may



play in enhancing mental health outcomes for supervi-
sors through leader-targeted SMI. Accordingly, when
designing these interventions, it may be beneficial to
incorporate face-to-face components and mixed delivery
modes. Additionally, cognitive-behavioral components,
which intend to change individuals' appraisal of stressful
situations and their subsequent reactions to them (82),
may be considered. Our moderator analysis revealed
that cognitive-behavioral approaches yield significantly
higher effect sizes on psychological stress than relax-
ation, organizational, biofeedback, or alternative SMI
components. This finding aligns with previous research
that recognized cognitive-behavioral interventions as
particularly effective in enhancing psychological out-
comes (24, 83).

The most common intervention type were mul-
timodal interventions. These interventions not only
focused on addressing supervisors' behavior but also
considered their role in promoting employees' health,
acknowledging that supervisors are often regarded as
being responsible for fostering healthy workplaces. Con-
sequently, future research could examine whether par-
ticipation in leader-targeted SMI leads to positive effects
on knowledge and awareness regarding workplace
health promotion as well as an increased willingness to
implement workplace health promotion programs. First
respective results (84, 85) point to positive associations
between leadership interventions and improved behavior
and attitudes towards workplace health activities.

Strengths and limitations

Our systematic review and meta-analysis adheres to
the methodological recommendations of the Cochrane
Handbook for Systematic Reviews (34) and is character-
ized by a number of strengths. A broad number of stud-
ies were included, and unpublished data were requested
from authors. Moderator analyses were conducted,
allowing more nuanced recommendations for the effec-
tiveness of leader-targeted SMI. The use of the broad
definition of leader-targeted SMI reflects the diversity
and evolving nature of this research field. However,
the overall certainty of evidence of the included studies
is rated as low and very low, indicating that evidence
on the effectiveness of these interventions is still in its
early stages. The majority of studies (64%) exhibited a
high RoB and substantial heterogeneity was observed
across interventions, characterized by variations in
target groups, intervention length and format, and ana-
lyzed outcomes. These factors complicate the accurate
estimation of true effect sizes and underscore the need
to refine the definition of leader-targeted SMI. Addi-
tionally, it may be that the natural settings in which the
interventions were conducted made it challenging to
achieve randomization, which would be a gold standard
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of high-quality intervention research. Since there was no
a priori selection of interventions identified in the lit-
erature research, interventions with very short duration
and/or small sample sizes were included in the analyses.
Although it might be argued that such interventions
are unlikely to be effective. For work- and leadership-
related outcomes, no more than five studies could be
pooled, and substantial limitations in the quality of the
included studies were observed. Exploratory moderator
analyses were only feasible for the outcome domains of
psychological stress and mental health due to the limited
number of studies for all other outcomes except for all
analyzed outcomes combined.

Concluding remarks

In summary, our meta-analysis suggests that leader-
targeted SMI can be an effective approach for promoting
occupational health of supervisors in workplace settings,
especially regarding mental health, work-related out-
comes and leadership-related outcomes. It complements
influential meta-analyses on occupational SMI [eg,
(24)] by offering novel insights and a specific focus on
supervisors. Given that research on leader-targeted SMI
is still in its early stages, our review provides an initial
overview of the available evidence along with its limita-
tions and areas for further investigation. It highlights the
need for investment in intervention studies with robust
designs, validated measurement instruments, and the
development and evaluation of targeted-oriented SMI.
Such interventions might prioritize face-to-face deliv-
ery, mixed delivery methods, durations of 5-8 weeks,
cognitive-behavioral components, and gender-specific
adaptations. Additionally, future research may refine the
definition of leader-targeted SMI and investigate barriers
to measuring work-related outcomes. It may also explore
the specific effects of leader-targeted SMI for supervi-
sors on workplace health promotion. It is important to
emphasize however, that leader-targeted SMI can never
be considered as a stand-alone approach for promoting
the health and wellbeing of supervisors and employees.
Individual factors (eg, health history, general stress
level, personal resources, family situation) and orga-
nizational aspects (eg, company size, organizational
culture and values, financial resources), along with the
transformative impact of artificial intelligence on the
workplace, also influence the effectiveness of these
interventions and the health and wellbeing in workplace
settings (86, 87). As a consequence, leader-targeted SMI
should always be regarded as one component of a holis-
tic approach to workplace health promotion.
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