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Abstract

Background: Toxic and abusive leadership in nursing are measurable organi-
zational exposures, but quantitative evidence remains fragmented across con-
structs, instruments, outcomes, and settings. Objective: To estimate the mag-
nitude and heterogeneity of associations between toxic or abusive leadership
and nursing workforce outcomes and examine modeled indirect pathways to
turnover intention. Methods: This PRISMA-guided Bayesian multilevel meta-
analysis and meta-analytic structural equation modeling study identified 1,091
records. Twenty-three studies were retained; 20 contributed 48 primary effect
sizes and 17 contributed 39 correlations to MASEM. Correlations were har-
monized so positive values indicated more adverse outcomes and transformed
using Fisher’s (z). Robustness was assessed using posterior predictive checks,
alternative priors, and sensitivity analyses. Results: Toxic or abusive leader-
ship was associated with poorer wellbeing (r = 0.34; 95% Crl, 0.23 - 0.45) and
retention-related outcomes (r = 0.33; 95% CrI, 0.19 - 0.46). Prediction inter-
vals were wide. The just-identified MASEM showed a direct modeled associa-
tion with turnover intention (0.311; 95% CI, 0.239 - 0.383) and an indirect
association through psychological distress (0.035; 95% CI, 0.015 - 0.056).
Twenty-two of 23 studies had serious overall risk of bias; care-quality evidence
comprised one effect. Conclusions: Toxic and abusive leadership are associ-
ated with poorer nurse wellbeing and retention-related outcomes. Structural
pathways are associational rather than causal, and care-quality evidence re-
mains exploratory.
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1. Introduction

Toxic and abusive leadership in nursing are increasingly understood as measura-
ble organizational exposures rather than isolated interpersonal conflicts. Toxic
leadership refers to sustained managerial behaviours characterized by intimida-
tion, manipulation, hostility, authoritarian control, narcissistic or self-serving con-
duct, and erosion of employees’ dignity and organizational functioning. Abusive
supervision, more specifically, describes nurses’ perceptions of persistent hostile
verbal or non-verbal supervisory behaviour in the absence of physical contact [1]
[2]. Although these constructs overlap in their adverse orientation, they are not
interchangeable. Toxic leadership encompasses a broader constellation of destruc-
tive managerial behaviours, whereas abusive supervision focuses more specifically
on sustained hostile supervisory conduct. Related constructs such as despotic, ex-
ploitative, narcissistic, and other destructive leadership forms emphasize different
mechanisms, including authoritarianism, self-interest, exploitation, or broader
organizational harm.

These behaviours are particularly relevant to nursing because care is delivered
in environments characterized by clinical acuity, emotional labour, hierarchical
decision-making, interprofessional dependence, and continuous responsibility for
patient surveillance. In such settings, leadership may influence nurses’ psycholog-
ical resources, organizational attachment, voice behaviour, and intentions to re-
main in practice. A growing nursing literature has associated toxic, abusive, des-
potic, and other destructive leadership behaviours with emotional exhaustion,
burnout, psychological distress, workplace deviance, organizational cynicism, job
insecurity, workplace bullying, workplace gaslighting, reduced job satisfaction,
and diminished organizational commitment [3]-[8]. These workforce consequences
are relevant to contemporary nursing shortages because retention is shaped not
only by individual and labour-market factors but also by organizational condi-
tions that may be modifiable. Prior syntheses have shown that leadership style,
organizational support, horizontal violence, unfinished nursing care, burnout,
and job satisfaction are associated with nurses’ intentions to leave or remain in
their positions [9]-[13]. However, those broader literatures do not establish the
pooled magnitude of associations specifically involving toxic, abusive, and closely
related destructive leadership exposures, nor do they resolve whether such asso-
ciations are similar across wellbeing and retention outcomes.

The potential consequences of destructive leadership may extend beyond work-
force outcomes. Negative leadership has been associated with nurses’ silence and

constrained voice, while toxic nurse-manager behaviours have been linked con-
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ceptually and empirically with psychological safety, adverse-event reporting, es-
calation behaviour, and perceived care quality [14] [15]. Broader nursing evi-
dence also links work environments, burnout, and engagement with patient-
safety culture, care left undone, patient satisfaction, and quality-of-care indicators
[16]-[21]. These findings make a workforce-to-care pathway theoretically plausi-
ble, but they do not establish that toxic or abusive leadership directly causes poorer
care. In particular, direct quantitative evidence connecting destructive leadership
with care-quality outcomes remains sparse. A plausible workforce pathway is that
toxic or abusive leadership is associated with greater psychological distress and
lower job satisfaction, which may in turn be associated with stronger turnover
intention. Such a pathway can be examined statistically using pooled correlation
structures, but observational correlations cannot establish temporal sequence or
causal mediation. Accordingly, meta-analytic structural equation modeling can be
used to summarize whether the available correlation network is consistent with
specified direct and indirect associations rather than to demonstrate a causal
mechanism.

Despite the growth of this literature, evidence remains fragmented across lead-
ership labels, countries, clinical settings, instruments, study designs, and outcome
definitions. Recent reviews have mapped abusive supervision, destructive leader-
ship, cultural variation in negative leadership, toxic-leadership prevalence among
nurses outside the United States, and workplace bullying [2] [6] [22]-[25]. How-
ever, an integrated quantitative synthesis is still needed to estimate the average
association while accounting for multiple effect sizes contributed by the same
studies, quantify heterogeneity across the evidence base, and test the robustness
of conclusions to alternative analytic assumptions. This study therefore aimed to
synthesize quantitative evidence on toxic and abusive leadership in nursing using
Bayesian multilevel meta-analysis and, where the available correlation structure
permitted, meta-analytic structural equation modeling. Toxic, abusive, and closely
related leader-originated destructive constructs were synthesized as a broader ad-
verse-leadership family while retaining their conceptual distinctions through mod-
erator and sensitivity analyses. Nurse wellbeing and retention-related outcomes
constituted the primary analytic focus; direct care-quality evidence was treated as
secondary and exploratory. The primary research question was: what are the mag-
nitude and heterogeneity of the associations between toxic or abusive leadership
and nurse wellbeing and retention-related outcomes? The secondary question
was: does the available pooled correlation structure support modeled direct and
indirect workforce associations linking toxic or abusive leadership with turnover
intention, and what direct quantitative evidence is available for care-quality out-

comes?

2. Methods
2.1. Study Design and Search Strategy

This study was designed as a PRISMA-guided quantitative evidence synthesis us-
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ing Bayesian multilevel meta-analysis and, where the available correlation struc-
tures permitted, meta-analytic structural equation modeling (MASEM). The ob-
jective was to synthesize quantitative evidence on toxic and abusive leadership in
nursing and its associations with nurse wellbeing, retention-related outcomes, and
care-quality outcomes where directly reported. Wellbeing and retention-related
outcomes constituted the primary analytic domains, whereas direct care-quality
evidence was treated as secondary and exploratory because of its limited availabil-
ity. A structured search strategy was developed to capture three conceptual do-
mains: the nursing population, destructive leadership exposures, and workforce
or care-related outcomes. The search syntax was first developed for PubMed/MED-
LINE and then adapted for CINAHL, Scopus, Web of Science, PsycINFO, and
Embase. The core search structure combined population terms with leadership-
exposure and outcome terms as follows:

(“nurse” OR “nurses” OR “registered nurses” OR “staff nurses” OR “nursing
staff” OR “nurse manager”) AND (“toxic leadership” OR “abusive supervision”
OR “destructive leadership” OR “despotic leadership” OR “narcissistic leader-
ship” OR “exploitative leadership” OR “tyrannical leadership” OR “negative lead-
ership”) AND (“burnout” OR “emotional exhaustion” OR “psychological dis-
tress” OR “stress” OR “job satisfaction” OR “organizational commitment” OR
“work engagement” OR “turnover intention” OR “intention to leave” OR “absen-
teeism” OR “quality of care” OR “patient safety” OR “psychological safety” OR
“silence”).

Reference lists of eligible articles and relevant reviews were also screened man-
ually to identify additional records. Database-specific search syntax was adapted
to the indexing and field structure of each source, and the corresponding search
dates, language and publication-date limits, and protocol-registration infor-
mation were retained with the search documentation. Complete database-specific
strategies should be reported with the supplementary search record to preserve

reproducibility without reproducing lengthy search strings in the main text.

2.2. Eligibility Criteria and Study Selection

Studies were eligible if they included nurses or nursing personnel, measured toxic
leadership, abusive supervision, or a closely related destructive leadership con-
struct, and reported a quantitative association with at least one eligible workforce
or care-related outcome. Toxic leadership and abusive supervision were the prin-
cipal exposure categories. Destructive, despotic, exploitative, narcissistic, tyranni-
cal, and other leader-originated negative leadership constructs were eligible when
they explicitly represented adverse behavior originating from a leader or supervi-
sor. These constructs were treated as conceptually related manifestations of de-
structive leadership rather than as psychometrically equivalent constructs; expo-
sure category and measurement instrument were therefore examined in modera-
tor and sensitivity analyses. Positive leadership constructs were not reverse-coded

and reclassified as destructive leadership. Outcomes included nurse wellbeing,
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psychological distress, emotional exhaustion, burnout, stress, job satisfaction, or-
ganizational commitment, work engagement, absenteeism, turnover intention,
intention to leave, psychological safety, silence, quality of care, or patient-safety-
related outcomes. Direct nurse-assessed quality-of-care and patient-safety indica-
tors were eligible for the secondary care-quality objective; organizational or care-
adjacent outcomes were not classified as direct care-quality outcomes unless they
explicitly measured care quality or patient safety. Studies were excluded if the ex-
posure was not leadership-related, the population was not nursing, the outcome
was outside the review scope, the publication type or design was ineligible, or no
extractable quantitative effect size was available. Duplicate or overlapping samples
were retained only once in the primary dataset.

Titles and abstracts were screened against the eligibility criteria after duplicate
removal, followed by full-text eligibility assessment. Screening and eligibility judg-
ments were checked against the same prespecified criteria, and discrepant eligi-
bility decisions were resolved through consensus. The study-selection record re-
tained the decisions and reasons for exclusion used in constructing the final evi-
dence dataset. The study-selection process followed the PRISMA framework and
is summarized in (Diagram 1). Database searches identified 1,065 records, and 26
additional records were identified through manual searching and reference-list
screening. After removal of 312 duplicates, 779 records were screened by title and
abstract; 719 were excluded. Sixty reports were sought for full-text retrieval, of
which three could not be retrieved. Fifty-seven full-text reports were assessed for
eligibility, and 34 were excluded with documented reasons: wrong exposure (n =
10), wrong outcome (n = 5), wrong population (n = 3), wrong publication type or
study design (n = 6), no extractable quantitative effect size (n = 6), duplicate or
overlapping sample (n = 3), and unclear eligibility after full-text assessment (n =
1). Overall, 23 studies were retained in the final evidence dataset. Of these, 20
studies contributed 48 effect sizes to the primary meta-analysis, three studies were
retained for sensitivity analyses only, and 17 studies contributed 39 correlations
to the primary MASEM analysis.

2.3. Data Extraction and Effect-Size Preparation

All extracted data were organized in an R-ready database before analysis. Each
study and effect size was assigned a unique identifier. The primary meta-analytic
dataset comprised 48 eligible zero-order correlations from 20 studies: 27 wellbeing
effects, 20 retention-related effects, and one direct care-quality effect. When a total
toxic or abusive leadership score and corresponding subscale estimates were avail-
able for the same outcome, the total-score estimate was preferentially retained in
the primary dataset, with eligible subscale estimates reserved for sensitivity anal-
ysis. The same principle was applied to total and subscale outcome measures to
reduce redundant representation of the same sample. Correlations were direction-
ally harmonized so that positive values represented more adverse outcomes. Ac-

cordingly, correlations involving positively oriented outcomes, such as job satis-
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faction, organizational commitment, work engagement, personal accomplish-
ment, or care quality, were directionally recoded when required to maintain a
common adverse orientation.

Pearson correlations were transformed to Fisher’s (z):

z=atanh(r)

with sampling variance:

and standard error:
SE =V

Pooled estimates were subsequently back-transformed to the correlation scale
using:

r =tanh(z).

Data-audit scripts in R were used to verify study identifiers, duplicate entries,
missing values, domain and subdomain coding, effect-size eligibility, and con-

sistency between the primary and sensitivity datasets.

2.4. Quality Appraisal and Risk-of-Bias Assessment

The methodological quality and risk of bias of the included studies were inde-
pendently assessed by two reviewers using a prespecified, domain-based assess-
ment framework appropriate to the predominantly observational evidence base.
The appraisal process was informed by the Joanna Briggs Institute (JBI) Critical
Appraisal tools, which provide structured guidance for evaluating the methodo-
logical quality and risk of bias across different study designs [26] [27]. The assess-
ment framework was adapted to the methodological characteristics of the in-
cluded studies while maintaining consistent predefined criteria across studies.
Risk of bias was evaluated using a prespecified domain-based assessment frame-
work appropriate to the predominantly observational evidence base. Seven do-
mains were assessed: confounding, selection, exposure measurement, outcome
measurement, missing data, selective reporting, and temporal ambiguity. Each
domain was classified as Low, Moderate, Serious, or Unclear according to the pre-
defined coding criteria. Overall judgments were derived from the pattern and se-
verity of the domain-level assessments using the prespecified review rule. Assess-
ments were completed at study level and checked against the same criteria, with
discrepant domain or overall judgments reconciled through consensus. Risk-of-
bias judgments were used to qualify interpretation of pooled associations and to

inform sensitivity analyses where analytically applicable.

2.5. Bayesian Multilevel Meta-Analysis

Bayesian multilevel meta-analysis was performed on harmonized Fisher-(z) effect

sizes using the brms package (version 2.23.0) with the rstan backend (version
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2.32.7; StanHeaders version 2.32.10). The primary model was specified as:
yiv SE;,o ~ N (;ti,SEi2 +0'2),

where Vi represented the harmonized Fisher-z effect estimate and se; its known
sampling standard error. A Gaussian likelihood with identity link was used.
Known sampling uncertainty was incorporated through the effect-specific stand-
ard errors, while an additional residual effect-level standard deviation (o) was es-
timated. Dependence among multiple effect sizes arising from the same study was
modeled through a study-level random intercept. The pooled intercept was as-
signed a Normal (0, 0.5) prior on the Fisher-z scale. Exponential (2) priors were
assigned separately to the study-level random-effect standard deviation (7) and
residual standard deviation (o). Four Markov chain Monte Carlo chains were run
for 4000 iterations each, including 1000 warmup iterations per chain, yielding
12,000 post-warmup draws. Thinning was set to 1. Sampling used the No-U-Turn
Sampler with adapt_delta = 0.99, max_treedepth = 15, and seed 20260609.
Convergence was evaluated using split, bulk and tail effective sample sizes, di-
vergent transitions, and NUTS treedepth diagnostics. An R < 1.01 was considered
indicative of adequate chain mixing. Study-level heterogeneity was summarized
by the posterior distributions of 7and 7, whereas residual effect-level heteroge-
neity was summarized separately using o and ¢*. Posterior medians and 95% cred-
ible intervals were used for heterogeneity parameters, and prediction intervals
were calculated to characterize the expected range of underlying associations in
future comparable settings. Domain-specific Bayesian models were estimated for
wellbeing and retention-related outcomes. Care-quality evidence was summa-
rized descriptively when the number of primary effects was insufficient for pooled
modeling. Because only one primary direct care-quality effect was available, no

independent pooled care-quality model was estimated.

2.6. Posterior Predictive Assessment

Posterior predictive adequacy was evaluated using 2000 replicated datasets gener-
ated from the posterior predictive distribution of the primary Bayesian model.
Model-data correspondence was examined graphically using density-overlay and
empirical cumulative distribution function plots and numerically by comparing
the observed mean, standard deviation, median, minimum, and maximum with
their corresponding posterior predictive distributions. These checks were used to

assess model-data compatibility rather than as formal tests of model validity.

2.7. Prior Sensitivity Analysis

Robustness to prior specification was examined by refitting the primary Bayesian
model under two alternative prior sets while retaining the same data, likelihood,
hierarchical structure, and sampling configuration. A more regularizing specifi-
cation assigned Normal (0, 0.3) to the pooled intercept and Exponential (4) priors

to rand o. A more diffuse specification assigned Normal (0, 1) to the intercept
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and Exponential (1) priors to both standard deviations. Pooled associations and
posterior heterogeneity estimates were compared with those from the baseline

specification.

2.8. Moderator and Analytic Sensitivity Analyses

Moderator analyses examined outcome domain and subdomain, exposure cate-
gory, exposure instrument, and geographical region. Moderator contrasts were
interpreted as differences between model-estimated pooled associations across
groups rather than as direct within-study head-to-head comparisons. Analytic
sensitivity analyses examined the stability of pooled estimates under alternative
analytic decisions, including primary effects only, an expanded primary-plus-sen-
sitivity dataset, restriction to toxic leadership, broader destructive-leadership def-
initions, workforce outcomes only, inclusion of direct care-quality evidence, and
restriction to zero-order correlations. Influence diagnostics were also examined
to identify individual studies or effects with disproportionate influence on pooled

estimates.

2.9. Small-Study-Effect and Funnel-Asymmetry Analyses

Because several studies contributed multiple correlated effects, funnel-asymmetry
analyses were not performed directly on the 48 individual primary effects. Instead,
effects were first aggregated to one Fisher zestimate per study, yielding 20 study-
level estimates. Under the conventional independence assumption, study-level es-

timates were calculated by inverse-variance weighting:

> Zj

i
v
Zj= 7.
i
i Vij

with variance:
1
Var(z i ) =— 1

The resulting study-level effects were analyzed using random-effects models es-
timated by restricted maximum likelihood. Funnel asymmetry was evaluated us-
ing weighted regression with multiplicative dispersion and the study-level stand-
ard error as the predictor. The asymmetry test was interpreted separately from the
regression-based limit estimate. Funnel plots and trim-and-fill analyses were used
as supplementary exploratory diagnostics. Because the precision of an aggregated
study estimate depends on the covariance among multiple effects from the same
study, within-study dependence was examined using generalized least-squares ag-
gregation under assumed common correlations of (\rho = 0.30), 0.50, and 0.70.
For two effects (i) and (k) originating from the same study, the off-diagonal sam-

pling covariance was specified as:
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Cov (Y, Y ) = ViV

The generalized least-squares study-level estimate was obtained as:

vz,
2i = Fyig
1v1
with sampling variance:
1
Varz; = v

The random-effects and funnel-asymmetry analyses were repeated under each
assumed within-study correlation. Because funnel asymmetry may arise from
genuine heterogeneity, differences in outcomes or measurement, study character-
istics, or small-study effects in addition to selective publication, these analyses
were interpreted as exploratory diagnostics and not as definitive evidence of pub-

lication bias.

2.10. Meta-Analytic Structural Equation Modeling

Where sufficient pooled correlation structures were available, MASEM was used
to examine workforce pathways linking toxic or abusive leadership with turnover
intention. The primary MASEM dataset comprised 39 eligible zero-order source
correlations from 17 studies, which yielded 18 distinct off-diagonal standardized
correlation pairs after conceptual harmonization. The primary workforce model
comprised four variables: toxic/abusive leadership, low job satisfaction, psycho-
logical distress, and turnover intention. The structural model specified paths from
toxic/abusive leadership to low job satisfaction, psychological distress, and turno-
ver intention and paths from low job satisfaction and psychological distress to
turnover intention. The covariance between low job satisfaction and psychological
distress was freely estimated. Indirect associations were calculated as products of
the corresponding component paths. The resulting 4*4 pooled correlation matrix
was positive definite, with a minimum eigenvalue of 0.5689, and required no pos-
itive-definiteness adjustment. The effective sample size for SEM estimation was
set to (N = 768), corresponding to the rounded median sample size of the eight
source correlations contributing to the most densely represented toxic/abusive
leadership-turnover intention pair. The structural model was estimated in R using
the lavaan package. Because the model was just-identified (df = 0), global fit indi-
ces such as CFIL, TLL, RMSEA, and SRMR were not interpreted as evidence of sub-
stantive model fit. Interpretation instead focused on the magnitude, direction, and
precision of the structural paths. Because the contributing evidence was predom-
inantly observational and cross-sectional, indirect effects were interpreted as
modeled indirect associations rather than evidence of causal mediation. Care-
quality correlations were insufficient for confirmatory structural modeling and
were therefore retained only as exploratory evidence. Statistical analyses were con-

ducted in R. Bayesian multilevel models used brms version 2.23.0 with rstan ver-
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sion 2.32.7 and StanHeaders version 2.32.10; study-level random-effects and fun-
nel-asymmetry analyses were conducted using metafor, and MASEM was esti-
mated using lavaan. Analysis scripts and structured datasets were retained to sup-
port reproducibility of the quantitative workflow. To document the structure of
the retained evidence base, a randomly selected sample of 10 studies from the final
dataset is summarized in Table 1. The table is illustrative rather than exhaustive;

full bibliographic details for all studies included in the meta-analysis and sensitiv-

ity analyses are provided in the reference list and extraction database.

Table 1. Examples of retained studies and study specifications.

Study source

Country and setting

Design and sample

Leadership exposure/
instrument

Eligible outcomes or
contribution

(30]

(34]

(35]

(36]

(37]

China; four tertiary
general hospitals

Tiirkiye; public and
university hospitals

Saudi Arabia;
emergency departments
in public hospitals

Ghana; 12 public
hospitals

China; two public
hospitals

Australia; five public
acute hospitals

China; four hospitals in
Harbin

Pakistan; 15

government and private
hospitals

Philippines; 15 hospitals

Philippines; seven
acute-care hospitals

Cross-sectional survey;
1127 registered nurses

Cross-sectional online
survey; 168 nurses

Cross-sectional study;
387 emergency nurses

Multicentre cross-
sectional study; 943
nurses

Cross-sectional survey;
227 nurses

Cross-sectional survey
with SEM; 250 nurses

Cross-sectional
quantitative survey;
702 registered nurses

Time-lagged self-
report survey; 231
nurses

Cross-sectional self-
report survey; 770
nurses

Cross-sectional
descriptive survey; 770
clinical nurses

Abusive supervision;
Tepper Abusive
Supervision Questionnaire

Toxic leadership; Toxic
Leadership Scale

Abusive supervision;
Toxic Leadership
Assessment

Toxic leadership
behaviour; ToxBH-NM
scale

Abusive supervision;
Tepper 15-item scale

Abusive supervision
dimensions: task attacks,
personal attacks, and
isolation

Abusive supervision;
Chinese version of Tepper
scale

Exploitative leadership;
Schmid Exploitative
Leadership Scale

Toxic leadership
behaviour; ToxBH-NM
scale

Abusive supervision;
Abusive Supervision Scale

Turnover intention;
primary meta-analysis and
MASEM correlation data

Turnover intention;
primary meta-analysis and
sensitivity effects

Organizational
commitment; primary
meta-analysis

Job satisfaction and
turnover intention;
primary meta-analysis and
MASEM

Psychological distress;
primary meta-analysis

Job satisfaction,
psychological distress, and
turnover intention;
primary meta-analysis

Work engagement;
primary meta-analysis and
MASEM

Psychological distress;
primary meta-analysis

Job satisfaction, stress,
absenteeism, and turnover
intention; primary meta-
analysis and MASEM

Stress, work engagement,
absenteeism, and turnover
intention; primary meta-
analysis and MASEM
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Records identified
Database searches: n = 1,065
Other sources: n = 26
Total: n = 1,091

Duplicates removed
n=2312
Records screened
n=779
Records excluded
n=719

Reports sought for retrieval
n =60

\l/ Full-text exclusions: n = 34

Reports not retrieved V\\i;fggge;(ﬁ;zl;i 150
n=3 Wrong population: 3

Wrong design/publication type: 6
No extractable effect size: 6
Duplicate/overlapping sample: 3
Unclear eligibility: 1

Full-text repdrts assesse
nH57

— Vv

Studies retained Primary meta-analysis Primary MASEM
Final evidence dataset 20 studies 17 studies
n=23 48 effect sizes 39 source correlations

The diagram summarizes record identification, duplicate removal, title-and-abstract screen-
ing, full-text eligibility assessment, reasons for exclusion, and final inclusion in the evidence
dataset, primary meta-analysis, sensitivity analyses, and primary MASEM analysis.

Diagram 1. PRISMA: flowchart of study selection.

3. Results

The primary analysis dataset contained 48 effect sizes from 20 studies, comprising
27 wellbeing effects, 20 retention-related effects, and one direct care-quality effect.
As shown in Figure 1, the evidence was therefore concentrated overwhelmingly
in workforce outcomes, with toxic leadership and abusive supervision represent-
ing the principal exposure categories. Turnover intention was the most frequently
represented outcome, followed by job satisfaction, psychological distress, organi-
zational commitment, stress, and emotional exhaustion; evidence for burnout,
work engagement, absenteeism, quality of work life, and direct care quality was
comparatively limited. Accordingly, quantitative inference focused primarily on
wellbeing and retention, whereas care-quality evidence was retained as explora-

tory rather than treated as a separately poolable domain.
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Evidence architecture of the primary effect-size dataset
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Bubble size indicates the number of effect sizes, and shading indicates the number of contributing studies across exposure

constructs and outcome subdomains.

Figure 1. Evidence architecture of the primary effect-size dataset.

The risk-of-bias profile indicated substantial limitations in the underlying evi-
dence base. Twenty-two of the 23 retained studies (95.7%) were rated as having
serious overall risk of bias, and one study (4.3%) was rated as moderate. Temporal
ambiguity was the most prominent domain-level concern, with 20 studies rated
as serious and three as moderate, followed by confounding, for which 15 studies
were rated as serious and eight as moderate. Selection was rated as serious in five
studies and moderate in 18. Exposure measurement was rated as low in three stud-
ies and moderate in 20, whereas outcome measurement was rated as low in one
study and moderate in 22. Missing-data judgments were more heterogeneous (six
low, eight moderate, two serious, and seven unclear), while selective reporting was
rated as moderate in 19 studies and unclear in four. Taken together, these judg-
ments indicate that the pooled results should be interpreted as associations rather

than causal effects, with particular caution regarding temporal ordering and re-

sidual confounding (Figure 2).

Studies
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3
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Risk-of-bias profile of retained studies
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Figure 2. Risk-of-bias profile of retained studies.

Figure 3 and Figure 4 present the domain-specific Bayesian multilevel esti-
mates after harmonization so that positive correlations consistently represented
more adverse outcomes. Individual primary effects were predominantly on the
adverse side of the null, although their magnitudes varied substantially across
studies and outcomes. The single direct care-quality effect was retained descrip-
tively and was not modeled as an independent pooled domain.

The domain-specific models showed closely similar pooled associations for
wellbeing and retention (Table 2). For wellbeing, the pooled adverse correlation
was r = 0.34 (95% credible interval [CrI], 0.23 to 0.45), based on 27 effects from
14 studies. For retention, the corresponding pooled correlation was r = 0.33 (95%
Crl, 0.19 to 0.46), based on 20 effects from 10 studies. In both models, the poste-
rior probability of an adverse pooled association was approximately 1.00. The 95%
prediction intervals were considerably wider than the credible intervals, extending
from —0.13 to 0.69 for wellbeing and from —0.10 to 0.66 for retention. Thus, alt-
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hough the pooled mean associations were credibly adverse in both domains, the
underlying association expected in a new comparable setting remains substantially

heterogeneous and may be small or close to the null in some settings (Table 3).

Table 2. Bayesian pooled effects by primary outcome domain.

Outcome domain Studies
Wellbeing 14
Retention 10

Effects Pooled r 95% credible interval 95% prediction interval
27 0.34 0.23 to 0.45 —-0.13 to 0.69
20 0.33 0.19 to 0.46 —0.10 to 0.66

Note. Positive correlations indicate more adverse outcomes after directional harmonization. The heterogeneity estimates reported

below refer to the overall 48-effect primary Bayesian model and are therefore not assigned to the separate wellbeing and retention

rows of (Table 2).

In the overall primary Bayesian model containing all 48 harmonized effects, the
pooled association was r = 0.357 (95% Crl1, 0.268 to 0.447), with a posterior prob-
ability of a positive adverse association of approximately 1.00. Between-study het-
erogeneity was 7= 0.187 (95% Crl, 0.111 to 0.296), corresponding to 7 = 0.035
(95% CrI, 0.012 to 0.088). The model also identified residual effect-level hetero-
geneity of o= 0.138 (95% CrI, 0.101 to 0.191), corresponding to ¢ = 0.019 (95%
Crl, 0.010 to 0.037). These components were estimated separately and indicate
variation both between studies and among effects beyond their known sampling
uncertainty. Computational diagnostics for the stored primary model indicated
stable posterior sampling. The maximum R" was 1.0014, minimum bulk and tail
effective sample sizes were 2861 and 4708, respectively, no divergent transitions
occurred, and no transitions reached the configured maximum treedepth; the
maximum observed treedepth was 6. Posterior predictive checks likewise did not
identify substantial model-data misfit. Across 2000 replicated 48-effect datasets,
the observed mean Fisher-z value (0.3049) closely matched the predictive median
(0.3043), and the observed standard deviation (0.2242) closely matched the pre-
dictive median standard deviation (0.2226). The observed median (0.3080), min-
imum (—0.0761), and maximum (0.7928) also fell within their respective 95% pos-
terior predictive ranges. These results indicate that the fitted model reproduced
the principal distributional characteristics of the observed effect-size data ade-
quately. The overall pooled association was also insensitive to reasonable changes
in prior specification. The baseline model yielded r = 0.357 (95% Crl, 0.268 to
0.447); the more regularizing specification yielded r = 0.351 (95% CrI, 0.260 to
0.435); and the more diffuse specification yielded r = 0.363 (95% CrI, 0.271 to
0.454). The posterior probability of an adverse association was approximately 1.00
under all three specifications. Study-level heterogeneity remained similar across
models (7= 0.181 - 0.189), as did residual heterogeneity (o= 0.137 - 0.138), indi-
cating that the substantive conclusion was not materially dependent on the base-
line prior specification. All prior-sensitivity models also converged satisfactorily,
with maximum R" values between 1.0011 and 1.0015, minimum bulk effective
sample sizes exceeding 2000, minimum tail effective sample sizes exceeding 3400,

and no divergent transitions or maximum-treedepth hits.
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Figure 3. Bayesian domain-stratified forest plot of primary effects.
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Bayesian pooled effects by primary outcome domain
Black = 95% credible interval; grey = 95% prediction interval
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Black intervals indicate 95% credible intervals around pooled domain estimates; grey in-
tervals indicate 95% prediction intervals.

Figure 4. Bayesian pooled effects by primary outcome domain.

Figure 5 examined whether the pooled harmonized adverse association differed
across prespecified moderators, including outcome subdomain, exposure cate-
gory, exposure instrument, and region. The contrasts should be interpreted as dif-
ferences between model-estimated pooled correlations, not as direct head-to-head
comparisons within the same studies. The moderator analyses did not provide
sufficiently precise evidence of systematic effect modification. Emotional exhaus-
tion showed the largest positive contrasts relative to organizational commitment,
job satisfaction, stress, and turnover intention, but the corresponding posterior
uncertainty intervals included zero. The retention-versus-wellbeing contrast was
centered near zero, consistent with the closely similar pooled estimates observed
for the two primary workforce domains. Exposure-related contrasts were likewise
uncertain: abusive supervision and the Abusive Supervision Scale showed direc-
tionally larger adverse estimates than toxic leadership or other instruments, but
their uncertainty intervals did not establish reliable between-group differences.
Regional contrasts were also imprecise. Thus, the available moderator analyses
identified possible sources of heterogeneity but did not establish that the magni-
tude of the adverse association differed consistently by outcome subdomain, lead-
ership label, measurement instrument, or geographical region. Figure 6 assessed
the robustness of the pooled association under alternative analytic decisions. The
pooled harmonized association remained adverse across all examined sensitivity
scenarios. Estimates were broadly comparable when analyses were restricted to
workforce outcomes, when the single direct care-quality effect was included, and
when only primary effects were retained. Broadening the exposure definition to
include related destructive-leadership constructs produced a comparable, slightly
larger estimate, whereas restriction to toxic leadership alone retained an adverse
association but with greater uncertainty because fewer data were available. The
zero-order-only and expanded primary-plus-sensitivity analyses yielded some-
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what smaller estimates, but both remained on the adverse side of the null. These

analyses therefore supported the stability of the direction of the primary associa-

tion across major inclusion and coding decisions without implying equivalence

among the underlying leadership constructs.

Posterior moderator contrasts for harmonized adverse associations
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Figure 5. Posterior moderator contrasts for harmonized adverse associations.
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Figure 6. Sensitivity-analysis comparison of pooled Bayesian estimates.

3.1. Meta-Analytic Structural Equation Modeling

Figure 7 presents the primary MASEM workforce-pathway model linking toxic
or abusive leadership with turnover intention through low job satisfaction and
psychological distress. The primary MASEM evidence base comprised 39 eligible
source correlations from 17 studies, yielding 18 distinct off-diagonal pooled cor-
relation pairs after conceptual harmonization. The four-variable workforce model
included toxic/abusive leadership, low job satisfaction, psychological distress, and
turnover intention. The pooled 4 x 4 correlation matrix was positive definite
(minimum eigenvalue = 0.5689) and required no matrix adjustment. The effective
SEM sample size was 768. The model was just-identified (df = 0); consequently,
the nominally perfect global fit indices were mathematical consequences of satu-
ration and were not interpreted as evidence of model fit. Toxic or abusive leader-
ship showed positive modeled associations with both intermediate workforce var-
iables. The standardized association with low job satisfaction was 0.351 (95% ClI,
0.284 to 0.417), and the association with psychological distress was 0.268 (95% CI,
0.200 to 0.336). Toxic or abusive leadership also retained a direct modeled associ-
ation with turnover intention after both intermediate variables were included
(0.311; 95% CI, 0.239 to 0.383). Psychological distress was independently associ-
ated with turnover intention (0.132; 95% CI, 0.063 to 0.200), whereas low job sat-

isfaction was not independently associated with turnover intention in the same

DOI: 10.4236/0jn.2026.1610040

562 Open Journal of Nursing


https://doi.org/10.4236/ojn.2026.1610040

A. P. Lindstrom

model (0.001; 95% CI, —0.070 to 0.072).

As shown in (Table 3), the modeled indirect association through psychological
distress was 0.035 (95% CI, 0.015 to 0.056), whereas the indirect association
through low job satisfaction was essentially null (0.0004; 95% CI, —0.024 to 0.025).
The total modeled indirect association was 0.036 (95% CI, 0.005 to 0.066), and the
total modeled association between toxic or abusive leadership and turnover inten-
tion was 0.347 (95% CI, 0.281 to 0.413). These estimates indicate that the modeled
workforce pathway was characterized primarily by the direct leadership-turnover
association, accompanied by a smaller indirect association through psychological
distress. Because the underlying correlations were predominantly observational and
cross-sectional, these indirect estimates represent modeled associational pathways
and should not be interpreted as evidence of causal mediation. Evidence coverage
across the six correlations required for the four-variable workforce matrix was
markedly uneven. Toxic/abusive leadership and turnover intention had the strong-
est coverage, with seven studies contributing eight source correlations. Toxic/abu-
sive leadership-low job satisfaction was supported by two studies and two corre-
lations; toxic/abusive leadership-psychological distress by three studies and three
correlations; low job satisfaction-turnover intention by three studies and four cor-
relations; psychological distress-turnover intention by two studies and three cor-
relations; and low job satisfaction-psychological distress by two studies and two cor-
relations. Thus, although 17 studies contributed to the broader primary MASEM
evidence base, individual cells of the workforce matrix were often informed by
only two or three studies. Figure 8 therefore documents an important limitation
of the structural analysis: the path estimates are model-based summaries of an
uneven correlation network rather than estimates derived from a common com-
plete correlation matrix observed in every study. Only one study contributed a
direct care-quality correlation. Care-quality evidence was therefore not incorpo-
rated into a confirmatory structural pathway and remained descriptive and ex-

ploratory.

Table 3. Primary MASEM direct, indirect, and total modeled associations.

Pathway

Estimate 95% CI Interpretation

Toxic/abusive leadership > low job satisfaction 0.351 0.284t0 0.417  Modeled positive association

Toxic/abusive leadership > psychological distress 0.268 0.200 t0 0.336  Modeled positive association

Toxic/abusive leadership - turnover intention 0.311 0.239t0 0.383  Direct modeled association

Low job satisfaction - turnover intention 0.001 -0.070 to0 0.072 No independently supported association
Psychological distress - turnover intention 0.132 0.063t0 0.200  Modeled positive association

Indirect association via low job satisfaction 0.0004 —0.024 t0 0.025 No supported modeled indirect association
Indirect association via psychological distress  0.035 0.015 t0 0.056  Modest modeled indirect association

Total indirect association

Total modeled association

0.036 0.005 t0 0.066  Total modeled indirect association
0.347 0.281t00.413  Overall modeled workforce-pathway association

Note. Indirect associations are model-based associational quantities and are not interpreted as causal mediation effects. The struc-

tural model was just-identified (df = 0); global fit indices therefore do not provide an independent test of model fit.
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Primary MASEM workforce-pathway model
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Structural model of the direct and modeled indirect associations linking toxic or abusive lead-
ership with turnover intention through low job satisfaction and psychological distress. Paths
represent standardized modeled associations and should not be interpreted causally.

Figure 7. Primary MASEM workforce-pathway model.
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Bars indicate the number of studies contributing to each pooled correlation pair. Coverage differed substantially across matrix cells,
with the leadership-turnover pair most strongly represented and several intermediate-variable pairs supported by only two or three
studies.

Figure 8. Pairwise correlation coverage for the primary MASEM workforce pathway.
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3.2. Small-Study Effects and Funnel Asymmetry

Figure 9 and Figure 10 summarize the study-level funnel-asymmetry assessment
for the overall primary analysis. Because several studies contributed multiple pri-
mary effect sizes, formal small-study-effect analyses were not conducted by treat-
ing all 48 effects as independent observations. Instead, the primary effects were
aggregated to one Fisher-z estimate per study, yielding 20 study-level estimates.
The conventional analysis initially assumed independence among multiple sam-
pling errors within each study, while subsequent analyses explicitly examined the
sensitivity of the findings to plausible within-study correlations. Under the con-
ventional independence assumption (p = 0), the study-level random-effects esti-
mate was r = 0.381 (95% CI, 0.299 to 0.458), with substantial heterogeneity (7* =
0.0434, I* = 97.6%). Egger-type weighted regression indicated funnel asymmetry
under this assumption (t = 2.55, df = 18, P = 0.020). Importantly, the value previ-
ously described as an “Egger intercept” is more accurately the regression-based
limit estimate: at p = 0, this estimate was z = 0.091, corresponding to r = 0.090,
with an interval that included the null. The asymmetry finding was not robust to
plausible positive dependence among effects originating from the same study.
When generalized least-squares aggregation assumed p = 0.30, the asymmetry test
was no longer statistically evident (P = 0.179); corresponding values were P =
0.455 at p = 0.50 and P = 0.808 at p = 0.70. In contrast, the pooled study-level
association was essentially unchanged across these assumptions, ranging only
from r = 0.381 to r = 0.384, and 12 remained approximately 0.042 - 0.043. Thus,
assumptions about within-study dependence had little effect on the estimated av-
erage study-level association but had a substantial effect on the evidence for funnel
asymmetry.

The regression-based limit estimate was also assumption-sensitive, increasing
from r = 0.090 under p = 0 to approximately 0.164, 0.252, and 0.338 under p =
0.30, 0.50, and 0.70, respectively; its uncertainty interval included zero under every
dependence assumption. Accordingly, neither the conventional asymmetry test
nor the regression-based limit estimate provides a stable basis for concluding that
publication bias is present or for replacing the primary Bayesian pooled estimate
with a bias-adjusted alternative. Trim-and-fill did not impute additional studies
in the original overall analysis; however, the absence of imputed studies was not
interpreted as evidence that selective publication was absent. More generally, fun-
nel asymmetry in this evidence base may reflect genuine between-study heteroge-
neity, differences in leadership constructs and outcome domains, measurement
variation, clinical setting, or other small-study phenomena in addition to selective
publication. Care quality was not assessable for funnel asymmetry because only
one primary direct effect was available. Taken together, the small-study-effect
analyses provide a more cautious interpretation than the conventional Egger re-
sult alone. A funnel-asymmetry signal was observed only under the assumption
of independent within-study sampling errors and disappeared when moderate-to-

strong positive within-study dependence was allowed. The direction and magni-
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tude of the study-level pooled association, however, were highly stable across these

dependence assumptions. These study-level REML estimates were used specifi-

cally for funnel-asymmetry sensitivity analyses and do not replace the primary

multilevel Bayesian estimates reported above.

Table 4. Study-level funnel-asymmetry and within-study dependence sensitivity analyses.

ils:;l rrrll_esctlu dy p Studies  Pooled r (95% CI) 7? % % iigfgirlts) aESg;g;rm cryp E;g;e:sion-based
0.00 20 0.381 (0.299 to 0.458) 0.0434 97.6 2.548 0.020 0.090
0.30 20 0.382 (0.300 to 0.459) 0.0430 96.2 1.398 0.179 0.164
0.50 20 0.383 (0.300 to 0.460) 0.0428 95.7 0.763 0.455 0.252
0.70 20 0.384 (0.301 to 0.460) 0.0424 95.2 0.246 0.808 0.338

Note. Effects were aggregated to one study-level estimate before funnel-asymmetry testing. p denotes the assumed common within-
study correlation among sampling errors for multiple effects contributed by the same study. The pooled r values in this table arise
from study-level REML sensitivity models and are not the primary Bayesian pooled estimates. Egger P values assess funnel asym-
metry; the regression-based limit estimate is a separate model quantity and should not be described as the asymmetry-test intercept.

Contour-enhanced funnel plot for the overall study-level analysis
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The 20 aggregated study-level Fisher-z estimates are plotted against their standard errors. The plot is

interpreted descriptively because funnel asymmetry may arise from several mechanisms in a heteroge-

neous evidence base.

Figure 9. Contour-enhanced funnel plot for the overall study-level analysis.
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Funnel plot for the overall study-level analysis
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Aggregated study-level Fisher-z estimates are displayed around the overall study-level random-
effects estimate. Formal asymmetry results should be interpreted together with the within-study
dependence sensitivity analyses reported in (Table 4).

Figure 10. Funnel plot for the overall study-level analysis.

4. Discussion

This PRISMA-guided quantitative evidence synthesis found that toxic and abusive
leadership in nursing were associated with adverse workforce outcomes, particu-
larly nurse wellbeing and retention-related outcomes. The primary Bayesian mul-
tilevel models showed closely similar pooled adverse correlations for wellbeing
and retention, indicating that destructive leadership was linked both with psycho-
logical strain and with withdrawal-related responses. However, these findings
should be interpreted as associations, not causal effects, because the retained evi-
dence base was dominated by observational and cross-sectional designs, with sub-
stantial risk of bias, heterogeneity, and limited direct evidence for care-quality
outcomes. The consistency of the findings across the principal analyses is im-
portant. In addition to the similar domain-specific estimates for wellbeing and
retention, the overall primary Bayesian association remained essentially unchanged
under more regularizing and more diffuse prior specifications. Posterior predic-
tive checks also showed no substantial discrepancy between the observed effect-
size distribution and data generated from the fitted model. These findings strengthen

confidence in the numerical stability and model-based robustness of the pooled
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association, but they do not reduce the methodological limitations of the under-
lying observational literature. In particular, good MCMC convergence, prior ro-
bustness, and adequate posterior predictive performance cannot remove con-
founding, temporal ambiguity, common-method bias, or selective reporting in the
primary studies.

The comparable magnitude of the wellbeing and retention estimates suggests
that toxic or abusive leadership is associated not only with how nurses experience
their work psychologically but also with withdrawal-related responses relevant to
workforce stability. Nursing practice occurs in settings characterized by clinical
acuity, emotional labour, hierarchical authority, and interprofessional depend-
ence. In such environments, sustained hostile, exploitative, or self-serving leader-
ship behaviours may plausibly be associated with emotional exhaustion, psycho-
logical distress, reduced job satisfaction, weakened organizational attachment,
and intention to leave. This interpretation is consistent with prior nursing evi-
dence linking negative leadership behaviours with burnout, psychological distress,
workplace deviance, job insecurity, workplace gaslighting, reduced job satisfac-
tion, and diminished organizational commitment [3]-[8] [30] [38]. The findings
also extend prior evidence on nurse retention. Earlier reviews have shown that
leadership style, organizational support, burnout, job satisfaction, horizontal vio-
lence, and unfinished nursing care are associated with nurses’ intention to leave
or remain in practice [9]-[13]. The present synthesis narrows this broader litera-
ture to leader-originated destructive exposures and shows that their association
with retention-related outcomes persists when multiple effect sizes contributed by
the same studies are modeled hierarchically. The findings therefore support treat-
ing destructive leadership as one potentially modifiable organizational correlate
of workforce retention rather than reducing nurses’ intentions to leave solely to

individual preferences or external labour-market conditions.

4.1. Heterogeneity and Construct Interpretation

The wide prediction intervals qualify the pooled findings. Although the average
associations for wellbeing and retention were credibly adverse, future studies may
observe smaller, null, or stronger associations. The overall Bayesian model like-
wise identified variability both between studies and among effects within studies
beyond known sampling error, reinforcing that the pooled correlation represents
an average across a heterogeneous evidence base rather than a universal effect size.
An important source of this heterogeneity is conceptual. Toxic leadership, abusive
supervision, exploitative leadership, despotic leadership, narcissistic leadership,
and related leader-originated negative behaviours share a higher-order destruc-
tive orientation, but they are not interchangeable constructs. Abusive supervision
emphasizes sustained hostile supervisory behaviour, whereas other constructs
place greater emphasis on authoritarianism, exploitation, self-interest, narcissism,
or broader organizational harm. Pooling them therefore serves the purpose of es-

timating a broader adverse-leadership association while preserving their concep-
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tual differences through moderator and sensitivity analyses. The absence of relia-
ble moderator contrasts should not be interpreted as evidence that these con-
structs are psychometrically equivalent; rather, the available evidence was insuffi-
ciently precise to establish systematic differences among them. Moderator anal-
yses did not identify a reliable source of heterogeneity. Emotional exhaustion
showed directionally larger contrasts than several other subdomains, but uncer-
tainty intervals included zero. Exposure-label, instrument, and regional contrasts
were similarly imprecise. Sensitivity analyses nevertheless showed that the adverse
direction of the pooled association persisted when the leadership definition was
narrowed or broadened and under alternative effect-inclusion decisions. This
combination of findings supports robustness of the general adverse association
while arguing against strong claims about differential effects across specific lead-

ership constructs, instruments, regions, or workforce subdomains.

4.2. Workforce Pathways in the MASEM

The MASEM results refined the workforce-pathway question. Toxic or abusive
leadership was associated with low job satisfaction and psychological distress and
retained a direct modeled association with turnover intention. The indirect asso-
ciation through psychological distress was modest but supported, whereas the in-
direct association through low job satisfaction was essentially null after psycho-
logical distress and leadership exposure were included in the same model. Within
the specified correlation structure, psychological distress therefore represented
the more informative modeled indirect pathway between destructive leadership
and turnover intention. This pattern is compatible with broader nursing evidence
connecting psychological strain, burnout, adverse work environments, and reten-
tion-related outcomes [16]-[18] [20] [21]. The structural findings require im-
portant qualification. Although 17 studies contributed 39 source correlations to
the primary MASEM evidence base, coverage of the individual correlations re-
quired for the four-variable workforce matrix was uneven. Several mediator-re-
lated correlations were informed by only two or three studies. Moreover, the
structural model was just-identified (df = 0); consequently, nominally perfect fit
indices are an algebraic consequence of saturation rather than evidence that the
proposed workforce pathway uniquely or exceptionally fits the data. The model
should therefore be interpreted as a structured summary of the available pooled
correlation network, not as an independently validated causal model. For the same
reason, the indirect association through psychological distress should not be de-
scribed as demonstrating mediation. The contributing evidence was predomi-
nantly cross-sectional or observational and did not establish the temporal se-
quence required for causal mediation. Alternative directions of association and
unmeasured common causes remain plausible. Longitudinal studies measuring
leadership exposure before changes in psychological distress and subsequent turn-
over behaviour are needed before the proposed sequence can be evaluated caus-

ally.
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4.3. Care-Quality Evidence

Care-quality findings require the greatest caution. The introduction identified a
plausible workforce-to-care pathway through psychological safety, silence, report-
ing behaviour, escalation, and perceived care quality. This possibility is consistent
with broader evidence linking nursing work environments, burnout, engagement,
safety culture, missed care, and quality indicators [16] [18]-[21]. Previous studies
link toxic and abusive leadership with organizational silence, psychological dis-
tress, emotional exhaustion, job neglect, and turnover intention among nurses [15]
[28] [35] [39] [40]. These effects may extend to care quality through impaired
communication, psychological safety, and team climate. Supporting this pathway
[18] [41] [42] linked leadership practices with care quality, burnout, and intention
to leave. However, the present synthesis contained only one primary direct care-
quality effect, and only one study contributed a care-quality correlation to the
broader MASEM evidence architecture. These data are insufficient for either an
independent pooled care-quality estimate or a confirmatory structural care-qual-
ity pathway. Accordingly, the present study provides quantitative evidence pri-
marily for workforce outcomes. Any downstream relationship with patient safety
or care quality remains a hypothesis-generating research question rather than an

established finding of this meta-analysis.

4.4. Small-Study Effects and Reporting Bias

The small-study-effect analyses also require a more nuanced interpretation than
the conventional Egger result alone would suggest. When the 48 primary effects
were aggregated to 20 study-level estimates under an independence assumption,
the conventional Egger-type regression indicated funnel asymmetry (P = 0.020).
However, this signal was highly sensitive to the assumed dependence among mul-
tiple effects originating from the same studies: it was no longer evident when
within-study correlations of p = 0.30, 0.50, or 0.70 were imposed. By contrast, the
corresponding study-level pooled association changed negligibly across these as-
sumptions. This pattern indicates that the evidence for funnel asymmetry is as-
sumption-dependent, whereas the direction and approximate magnitude of the
average adverse association are substantially more stable. The analysis therefore
does not justify concluding either that publication bias is present or that it is ab-
sent. Funnel asymmetry may also arise from genuine heterogeneity in leadership
constructs, outcome definitions, measurement instruments, sample characteris-
tics, or study settings. Similarly, the absence of trim-and-fill imputations should
not be interpreted as proof that selective reporting did not occur. Small-study-
effect diagnostics are therefore best regarded as sensitivity analyses that qualify
confidence in the exact magnitude of the pooled association rather than as evi-

dence that overturns its adverse direction.

4.5. Strengths and Limitations

Several features strengthen the quantitative synthesis. The multilevel Bayesian ap-
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proach accommodated multiple effect sizes contributed by the same studies rather
than treating them as independent observations. The statistical model explicitly
incorporated known sampling uncertainty together with study-level and residual
effect-level heterogeneity. Computational diagnostics showed stable sampling, pos-
terior predictive checks did not indicate substantial model-data misfit, and the
primary overall association remained stable under alternative prior specifications.
Sensitivity analyses also examined alternative exposure definitions and analytic
inclusion decisions, while the funnel-asymmetry analysis explicitly evaluated
plausible within-study dependence. These strengths should be considered along-
side important limitations. First, 22 of the 23 retained studies were judged to have
serious overall risk of bias, with temporal ambiguity and confounding particularly
prominent. Most studies used cross-sectional or same-wave observational de-
signs, preventing firm conclusions regarding directionality or causation. Second,
many exposure and outcome measures were self-reported, creating the possibility
of common-method inflation. Third, the review combined related but non-iden-
tical destructive-leadership constructs and heterogeneous workforce outcomes;
although moderator and sensitivity analyses were undertaken, several subgroups
contained limited information. Fourth, the MASEM correlation network was un-
evenly populated and the workforce model was saturated, limiting the degree to
which structural estimates can discriminate among alternative theoretical models.
Fifth, the conventional overall funnel-asymmetry signal was sensitive to assump-
tions concerning within-study dependence, leaving selective-publication effects
uncertain. Finally, only one primary effect directly assessed care quality, preclud-

ing confirmatory conclusions concerning downstream patient-care consequences.

4.6. Practical Implications

For nurse managers and hospital administrators, the findings support treating
toxic and abusive leadership as organizational workforce concerns that warrant
systematic attention alongside staffing, workload, and other conditions influenc-
ing nurse wellbeing and retention. Health systems may consider incorporating
validated assessments of destructive leadership behaviours into leadership evalu-
ation, staff-climate monitoring, confidential reporting processes, and organiza-
tional risk-management procedures. Leadership-development programs should
address hostile supervision, intimidation, exploitative or self-serving behaviour,
psychological safety, constructive feedback, and accountability rather than focus-
ing exclusively on the promotion of desirable leadership styles. The results do not
establish that any specific leadership intervention will causally improve wellbeing
or reduce turnover. Nevertheless, the consistency of the adverse associations sup-
ports monitoring destructive leadership together with indicators such as psycho-
logical distress, job satisfaction, engagement, absenteeism, and intention to leave.
Such monitoring may help organizations identify settings in which leadership-
related workforce risk warrants further assessment or intervention. Evaluation of
leadership programs should ideally use prospective designs and measure both

leadership behaviour and subsequent workforce outcomes.
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5. Conclusion

This PRISMA-guided Bayesian multilevel meta-analysis and meta-analytic struc-
tural equation modeling study found that toxic and abusive leadership in nursing
were associated with poorer workforce outcomes. The primary models showed
similar adverse pooled associations for nurse wellbeing and retention-related out-
comes. The overall association was stable across alternative prior specifications
and major analytic sensitivity decisions, while substantial heterogeneity indicated
that the magnitude of the association is likely to vary across settings, constructs,
instruments, and populations. These findings support a consistent average ad-
verse workforce association but not a single universal effect size. The MASEM
identified a direct modeled association between toxic or abusive leadership and
turnover intention and a smaller modeled indirect association through psycho-
logical distress. Low job satisfaction did not independently account for turnover
intention after the other modeled variables were considered. Because the struc-
tural model was saturated and based predominantly on observational correlations
with uneven pairwise coverage, these pathways should be interpreted as associa-
tional rather than causal mediation mechanisms. Evidence regarding publication-
related small-study effects was also uncertain: the conventional overall asymmetry
signal was not robust to plausible assumptions about within-study dependence.
This uncertainty affects confidence in the exact magnitude of the pooled associa-
tion but does not materially alter its adverse direction. Direct care-quality evi-
dence was sparse and insufficient for confirmatory modeling. The principal con-
clusion is therefore workforce-focused: toxic and abusive leadership are associated
with poorer nurse wellbeing and retention-related outcomes, whereas downstream
effects on patient safety and care quality remain insufficiently established. Longi-
tudinal, multi-source, and care-linked studies are needed to distinguish destruc-
tive leadership constructs more precisely, establish temporal ordering, test the
proposed psychological-distress pathway, and determine whether reducing de-
structive leadership produces measurable improvements in nurse and patient out-

comes.
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