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Abstract

Background

Burnout is increasingly recognized as a significant
occupational health concern among nursing
students worldwide. Despite growing evidence
of its adverse academic and psychological
consequences, Saudi-specific prevalence
estimates remain inconsistent, and no previous
synthesis has quantitatively pooled findings from
this population.

Aim

This systematic review and meta-analysis aimed
to estimate the pooled prevalence of burnout and
its three core dimensions, emotional exhaustion,
depersonalization, and reduced personal
accomplishment among undergraduate nursing
students in Saudi Arabia, and to synthesize
associated risk and protective factors.

Methods

A comprehensive systematic search was
conducted across five electronic databases,
PubMed, MEDLINE, CINAHL Complete, Scopus,
and Web of Science, from February to April
2026. Observational studies employing validated
burnout measurement instruments and conducted
among undergraduate nursing students in Saudi
Arabia were eligible for inclusion. Methodological
quality was independently appraised using the
Joanna Briggs Institute (JBI) prevalence checklist.
A random-effects meta-analysis with a variance-
stabilizing transformation was used to estimate
the pooled prevalence, and heterogeneity was
quantified using the [* statistic. This review
was prospectively registered with PROSPERO
(CRD420261320297).

Results

Six studies (N = 1,851 participants) met the
inclusion criteria; four reported overall burnout
(N = 1,298). The pooled prevalence of overall
burnout was 43% (95% CI: 20%—-67%). Reduced
personal accomplishment was the most prevalent
dimension (59%), followed by depersonalization
(52%) and emotional exhaustion (41%).
Heterogeneity was extremely high across all
outcomes (I> > 95%). Narrative synthesis,
guided by the Job Demands—Resources (JD-
R) framework, identified academic workload,
clinical placement stress and maladaptive coping
strategies as significant risk factors. In contrast,
resilience, adaptive coping and self-efficacy
emerged as protective factors.

Conclusion

Burnout is prevalent and multidimensional among
nursing students in Saudi Arabia, with nearly half
affected. These findings underscore the need
for theory-informed, multi-level interventions that
address both academic demands and personal
resources. The limited number of eligible studies
restricts subgroup analysis and publication bias
assessment, highlighting the urgent need for
methodologically rigorous primary research in
this region.
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Introduction

Burnout is a work-related psychological syndrome
characterized by emotional exhaustion, depersonalization
(or cynicism), and reduced personal accomplishment (1,2).
Although originally conceptualized within occupational
settings, burnout has increasingly been recognized in
academicpopulations, particularlyamongstudentsenrolled
in health-related disciplines (3). The conceptualization of
student burnout parallels occupational burnout, reflecting
chronic exposure to academic stressors, emotional
demands, and sustained performance pressures.

Nursing students have been consistently reported to
experience elevated levels of stressand burnoutthroughout
their education (4). Nursing education combines intensive
theoretical courseworkwith clinical placements thatexpose
studentstoemotionallyandphysicallydemandingsituations
(5,6). Clinical exposure to patient suffering, performance
evaluations, heavy academic workload, and role-related
pressures are among the most commonly identified
stressors in this population (5,6). In addition, nursing
education entails progressive professional formation
and the development of clinical responsibility, which
may further amplify perceived stress during training (7).

International evidence indicates that burnout among
nursing students is a growing global concern. A recent
systematic review and meta-analysis estimated that
approximately one-quarter of nursing students worldwide
experience burnout, with emotional exhaustion being
the most prevalent dimension (4). Burnout in this
population has been associated with diminished
academic engagement, increased psychological distress,
reduced well-being, and heightened risk of program
attrition (3). These consequences extend beyond
individual student outcomes and may ultimately threaten
workforce sustainability and quality of patient care.

In Saudi Arabia, nursing education is characterized
by rigorous curricula, extensive clinical training hours,
and increasing expectations aligned with the national
healthcare transformation goals outlined in Saudi Vision
2030. Emerging local evidence suggests substantial levels
of burnout among Saudi nursing students, particularly
in emotional exhaustion and depersonalization (8,9).
Recent studies have reported high burnout levels
among undergraduate nursing students, especially
during clinical training (9,10), and sociocultural and
educational structures may further influence how
stress and burnout are experienced and disclosed
in this context. Despite this growing body of primary
research, findings remain fragmented, with substantial
variation in measurement tools, reported prevalence
rates, and identified risk factors across studies (9,10).

To date, no study has quantitatively synthesized burnout
prevalence or systematically examined associated risk
and protective factors among Saudi nursing students.
International meta-analyses provide global estimates (4),

but these findings are not directly generalizable to Saudi
Arabia, given context-specific educational structures,
sociocultural expectations, and evolving workforce
demands. Without pooled national data, policymakers
and educational leaders lack robust evidence to guide
curriculum reform, student support strategies, and
workforce planning. This systematic review and meta-
analysis addresses this gap by generating pooled national
prevalence estimates and synthesizing the academic,
psychological, and contextual determinants of burnout
among Saudi nursing students.

Objectives

The review focused on undergraduate nursing students in
Saudi Arabia (population), burnout (outcome), and its three
core dimensions, as measured by validated instruments,
in academic and clinical training settings (context). The
primary objective was to estimate the pooled prevalence
of overall burnout among nursing students in Saudi Arabia.
Specifically, the review aimed to: (1) estimate the pooled
prevalence of overall burnout; (2) estimate the pooled
prevalence of each core burnout dimension - emotional
exhaustion, depersonalization (or cynicism), and reduced
personal accomplishment; and (3) identify and synthesize
academic, psychological, demographic, and contextual
risk and protective factors associated with burnout in this
population. Where sufficient data were available, subgroup
analyses were planned to explore potential sources
of heterogeneity, including measurement instruments,
geographic region and academic year.

Methods
Theoretical framework
This review is informed by the Job Demands—

Resources(JD-R) model (11,12,13), a widely applied
theoreticalframeworkforunderstandingthe developmentof
burnout in occupational and performance-based contexts.
The JD-R model proposes that burnout emerges when
chronic environmental demands exceed an individual’s
available psychological, social, and organizational
resources. Within nursing education, students are
exposed to multiple concurrent academic and clinical
demands, including intensive coursework, high-stakes
examinations, extended clinical hours, exposure to patient
suffering, and sustained performance pressures (5,6) that
may activate the health-impairment pathway described in
the model, progressively leading to emotional exhaustion,
depersonalization,andreduced personalaccomplishment.
Conversely, personal and institutional resources, including
resilience, adaptive coping strategies, self-efficacy, social
support, and positive learning environments, may buffer
against burnout risk (4,6). The JD-R framework provides
a theoretically grounded structure for interpreting both
the pooled prevalence estimates and the identified risk
and protective factors synthesized in this review, situating
burnout within the dynamic interplay between educational
demands and available resources.
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Study design and review registration

This systematic review and meta-analysis were
conducted and reported in accordance with the Preferred
Reporting Iltems for Systematic Reviews and Meta-
Analyses (PRISMA 2020) statement (14). The review was
prospectively registered with the International Prospective
Register of Systematic Reviews (PROSPERO; registration
number: CRD420261320297) before data collection.
The methodological approach to quantitative synthesis
followed established guidance for meta-analytic modelling,
heterogeneity assessment, and bias evaluation in nursing
research (15,16).

The following research questions guided the review:

1. What is the pooled prevalence of burnout among
nursing students in Saudi Arabia?

2. What is the pooled prevalence of each burnout
dimension, emotional exhaustion, depersonalization, and
reduced personal accomplishment?

3. What academic, psychological, and contextual
risk and protective factors are associated with burnout in
this population?

These questions were structured using the Population—
Exposure—Outcome (PEO) framework, which is
recommended for prevalence and exposure-focused
systematic reviews (17).

Eligibility criteria
Eligibility criteria were defined a priori to ensure clarity,

reproducibility, and methodological consistency, in
accordance with PRISMA 2020 recommendations (14).

Population

Studies were eligible if they included undergraduate
nursing students enrolled in accredited Saudi Arabian
universities. Studies that recruited mixed health-discipline
samples were retained only if nursing-specific data could
be extracted independently as a separate component.

Outcomes

Studies were required to report at least one of the
following: the prevalence of overall burnout; sufficient data
to calculate prevalence (i.e., the number of participants
exceedingestablished cut-offthresholds); orthe prevalence
of individual burnout dimensions (emotional exhaustion,
depersonalization, or reduced personal accomplishment).
Burnout was required to be measured using a validated
instrument, such as the Maslach Burnout Inventory (MBI)
or its validated student adaptation (MBI-SS) (2).

Study design

Eligible designs included quantitative observational
studies, specifically cross-sectional and cohort designs,
which are methodologically appropriate for prevalence
estimation and for examining associated factors (15).

Language and publication status

Only peer-reviewed articles published in English were
eligible for inclusion. No restrictions on publication
date were applied. Grey literature, including theses,
dissertations, and conference abstracts, was excluded
to ensure methodological consistency and to restrict
inclusion to rigorously peer-reviewed evidence (14).

Information sources and search strategy

A comprehensive and systematic electronic search was
conducted across five databases: PubMed, MEDLINE,
CINAHL Complete (accessed viathe Saudi Digital Library),
Scopus, and Web of Science. The search was conducted
from February to April 2026. Search strategies were
constructed using controlled vocabulary (MeSH terms)
and free-text keywords related to three core concepts:
burnout, nursing students, and Saudi Arabia. Boolean
operators (AND, OR) were used to combine search terms,
and strategies were tailored to each database’s indexing
system and controlled vocabulary. The complete PubMed
search strategy is presented in Appendix A. In addition,
the reference lists of all included studies were manually
screened to identify any eligible studies not captured
through the electronic searches.

Study selection process

All records retrieved from database searches were
imported into reference management software (EndNote)
and duplicate records were removed before screening.
Two reviewers (NA and BA) independently screened
all titles and abstracts against the predefined eligibility
criteria. Full-text articles for all potentially eligible records
were subsequently retrieved and independently assessed
by the same two reviewers. Discrepancies at either the
title/abstract or full-text screening stage were resolved
through discussion and consensus between the two
reviewers; no formal inter-rater reliability statistic was
calculated. When consensus could not be reached, a
third reviewer (MA) served as adjudicator and made
the final determination. This structured multi-reviewer
selection process reduces the risk of selection bias and
strengthens the overall methodological rigor of the review
(14). The complete study selection process is illustrated in
a PRISMA 2020 flow diagram.

Data collection process

A standardized, pilot-tested data extraction form was
developed a priori in accordance with best practices for
systematic reviews and quantitative synthesis (15,16).
Two reviewers (NA and BA) independently extracted
data from each included study, and all extracted items
were subsequently cross-checked for accuracy and
completeness. Discrepancies were resolved through
discussion and consensus, when agreement could not
be reached. MA reviewed the contested items and made
the final determination. This multi-reviewer extraction
process strengthens reliability and minimizes the risk of
data extraction errors (14).
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Data items

All data items were predefined before extraction in
accordance with PRISMA 2020 recommendations (14).
Extracted variables included: study characteristics
(first author, publication year, geographic region within
Saudi Arabia); methodological features (study design,
total sample size); participant characteristics (gender
distribution, academic year or level); burnout measurement
instrument and cut-off classification criteria; prevalence
estimates for overall burnout and each subscale; identified
risk and protective factors; and the statistical methods
employed. The complete data

Risk of bias assessment

The methodological quality of each included study was
independently assessed by two reviewers (NA and MA)
using the Joanna Briggs Institute (JBI) Critical Appraisal
Checklist for Studies Reporting Prevalence Data (18). This
tool evaluates key quality domains, including sampling
adequacy, measurement validity, and the appropriateness
of statistical analysis for prevalence research. When
disagreements arose, BA adjudicated and made the final
determination. Studies were categorized as low (7-9
criteria met), moderate (4—6 criteria met), or high (<3
criteria met) risk of bias. A summary of the risk of bias
assessments for all included studies is presented in the
Results section (Table 2).

Data synthesis and meta-analysis

A narrative synthesis was first conducted to summarize
the characteristics of included studies and to describe
reported risk and protective factors across studies. Where
at least three studies reported comparable prevalence
outcomes for the same burnout construct, quantitative
pooling was undertaken.

Given the anticipated clinical and methodological
heterogeneityacrossinstitutions, geographicregionswithin
Saudi Arabia, and burnout measurement instruments,
pooled prevalence estimates were calculated using a
random-effects model. Between-study variance (12) was
estimated using the restricted maximume-likelihood (REML)
method, which yields more stable variance estimates than
the traditional DerSimonian—Laird approach, particularly
when the number of included studies is small.

Because prevalence data are bounded proportions that
may exhibit unstable variance near 0 or 1, a Freeman—
Tukey double arcsine transformation was applied before
pooling. Studies were weighted by inverse variance, and
pooled estimates were subsequently back-transformed
to the original proportion scale for clinical interpretation.
Separate meta-analyses were conducted for overall
burnout, emotional exhaustion, depersonalization, and
reduced personal accomplishment. All pooled estimates
are reported with 95% confidence intervals (Cls). All
statistical analyses were conducted in R (version 4.5.2)
using the meta and metafor packages.

Assessment of heterogeneity

Statistical heterogeneity across studies was assessed
using Cochran’s Q statistic, the between-study variance
estimate (12), and the I? statistic, which reflects the
proportion of total variability in effect estimates attributable
to between-study heterogeneity rather than sampling error.
I? values exceeding 75% were interpreted as indicating
substantial heterogeneity. Confidence intervals for 12 and
T were derived using the Q-profile method.

Subgroup and sensitivity analyses.

Pre-specified subgroup analyses were planned for
implementation where sufficient data were available to
explore potential sources of heterogeneity. Subgroups
were defined according to: burnout measurement
instrument (MBI vs. MBI-SS); geographic region within
Saudi Arabia; and cut-off classification criteria (standard
published thresholds, study-specific criteria, or percentile-
based classifications). Between-subgroup differences
were tested using mixed-effects models. Meta-regression
analyses were additionally performed to examine whether
publication year was independently associated with
burnout prevalence. Sensitivity analyses were conducted
using leave-one-out procedures, in which each study
was sequentially removed to evaluate its influence on the
pooled prevalence estimate and heterogeneity statistics.

Publication bias

Formal assessment of publication bias using funnel
plot asymmetry or Egger’s regression test was not
conducted in this review. As fewer than 10 studies were
included in each meta-analysis, these methods lack
adequate statistical power and reliability for meaningful
interpretation, and their application is not recommended
under these conditions (14).

Certainty of evidence

Formal grading of evidence certainty using the GRADE
framework was not applied, as the review focused
on prevalence estimation from observational cross-
sectional studies for which GRADE criteria are not
routinely indicated. Methodological quality was instead
systematically appraised using the JBI Critical Appraisal
Checklist for Prevalence Studies (18), and all findings
were interpreted in the context of the risk-of-bias profile of
the included evidence base.
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Results
Study selection

The database search identified 71 records across five electronic databases (Web of Science, n = 20; Scopus, n = 15;
PubMed, n = 17; MEDLINE, n = 16; CINAHL Complete, n = 3). After removing 31 duplicate records, 40 records remained
and were screened by title and abstract. Of these, 29 were excluded at the screening stage: six did not assess burnout
prevalence, 17 involved populations that did not meet inclusion criteria, two were not conducted in Saudi Arabia, and four
used ineligible study designs. Eleven full-text articles were retrieved and independently assessed for eligibility; seven were
subsequently excluded (three did not report burnout prevalence data, three included ineligible populations, and one was
not conducted in Saudi Arabia), leaving four eligible studies from the database search. An additional two records identified
through citation searching were assessed for eligibility, and both met the inclusion criteria. In total, six studies were included
in the systematic review and meta-analysis (Figure 1 -).

Figure 1. PRISMA 2020 Flow Diagram Showing the Study Selection Process

Identification of studies via databases and registers ] [Mﬂcﬂmﬂﬂﬂ-mme
Reconds identified from:
¥veb of Science (n =20) Records removed bafore
St (11 1L ng: Records identified from:
Pubhed = (n =17) > Duplicate records removed _ il
Mediine = (n =18) (n=3) Citation searching (n = 2)
CINAHL Complete (n =3)
Total (n= 71)
| l Records axcluded
« Did nol assess burnout
prevalence (n = 6)
Fesconds soreasd | = Population not meeting
(n = 40) inclusion crileda (e.g.,
madical students) (n = 17) v
«  Shudy not conducted in
Saudi Arabla (n = 2) Reports sought for retrieval f’:lwﬂs
»  Inaligible study design (e.g.. (n=2) o -
qualitativee Studies, ninviews) {n=0)
.? {n=4) |
E v
Reports assessed for eligibi
Reports sought for retriaval Reports nol retrieved hog) o eligibilty
(n=11) " in=0)
Reports excluded:
Did not repart burmout
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(n=11) > pmwﬂml'nal:lnl.ﬂ{n—_:l}
*«  [Population not meeting
inclusion crilera (n = 3)
s Study not conducted in
o r Saudi Arabia (n = 1)
Studies included in review
g (n =6} "
&

Source: Page MJ, et al. BMJ 2021:372: n71. doi: 10.1138bmj n71.
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Study characteristics

Six cross-sectional studies conducted in Saudi Arabia met the eligibility criteria, comprising a total of 1,851 nursing students.
Sample sizes ranged from 205 to 564 participants. Studies were conducted in Riyadh (k = 3), Dammam (k = 1), Madinah (k = 1),
and across multiple Saudi nursing programs (k = 1). Burnout was assessed using either the Maslach Burnout Inventory (MBI; k
= 3) or the Maslach Burnout Inventory—Student Survey (MBI-SS; k = 3). Considerable variability in cut-off classification criteria
was observed: standard recommended thresholds (k = 4), study-specific cut-offs (k = 1), and percentile-based classification (k =
1). Study characteristics are presented in Table 1.

Table 1. Characteristics of included studies

Instrument z . Protective
& cut-off ! e % ReCs) Flisk factars factors
Alemam et MBI-5S; EE 212.5 ST
i Riyadh 205 e 62.0 658 | FL.7 66.8 L GPA I
al., 2023¢ e CY 7.5, rPEZ105 fed awEr T
duration
Altharman et ) MBI; EE =320, DP : Psychaolagical
al., 2023* hultiple | 564 12, PA<33 65.0 420 | 54.0 77.0 Higher GPA B
Alghamdi, MBI-55; EE 216, Psychological
202432 Dammam | 243 CYZ11, PAS23 18.1 0.0 16.0 385 MR S i
Lower GPA;
low English Self-efficacy;
Andargeery . MBI-55; study- proficienoy; positive
etal., 2025 iy 286 specific cut-offs rEL AL a2 235 lack of learning
interest; low | experience
peersupport
Aczdemic
Andargeery ) MBI; standard - - stress;
Riy=dh 237 MR 435 7.6 43 2 MR
etal., 2024= e 5COTINE ! ' psychalogical
distress
MEBI; percentile . .
Moafaetal., | \ydinah | 316 | 275th EEfDP: NR | 30.0 | 590 | esp | Maladaptive | Adaptive
203253 coping coping

£25th PA)
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Risk of bias assessment

Five of the six included studies were rated as low risk of bias (JBI scores 8-9/9), and one study was rated as moderate
risk of bias (Andargeery et al., 2024;20 score: 8/9, with one item rated unclear). No studies were rated as high risk of bias,
indicating an overall acceptable methodological quality of the included evidence base. Full item-level ratings are presented
in Table 2.

Table 2. JBI critical appraisal results for included studies

a1l 2 03 04 05 06 Q7 Q8 @9 Total “;:ff
| |
Alemam et
al, 2023 Y Y Y Y Y ¥ Y Y Y 9 Lonar
Altharman
et al., Y ] Y Y Y Y Y Y ¥ B Lo
2023
Alghamdi,
Y Y Y Y Y Y B L

2024 viNY o
Andargeery
et al., Y Y Y Y Y Y Y Y ¥ 9 Lowr
2025
Andargeery
et al., Y Y Y Y Y Y Y Y u B Moderate
20244
Maoafa et

Y Y Y Y Y ¥ Y Y Y 9 L
al., 2025 ol

Pooled prevalence estimates

A summary of all pooled prevalence estimates, heterogeneity statistics, and between-study variance parameters is
presented in Table 3.

Table 3. Summary of pooled prevalence estimates from random-effects meta-analysis

234.70
Overall burnout 4 | 1,298 43% 20-67% - <0001 | 98.7% | 0.0610 | 0.247
S 6 | 1,851 a1% 29-53% | 29 | <0001 | 95.6% | 0.0237 | 0.154
exhaustion (5]

o 308.51
Depersonalization = & | 1,851 52% 32-71% S <0001 | 98.4% | 0.0622 | 0.249
oecrene® | & umn | e a1-75% | 2°32% | <0001 | 983% | 0.0459 | 0214
accomplishment (2]
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Pooled prevalence of overall burnout

Four studies comprising 1,298 nursing students reported overall burnout, defined as the concurrent presence of high
emotional exhaustion, high depersonalization, and low personal accomplishment. The pooled prevalence of overall
burnout was 43% (95% CI: 20%—67%). Statistical heterogeneity was extremely high: Q(3) = 234.70, p < .0001, I* =
98.7%, 12=0.0610, 1= 0.247. The wide confidence interval and large T value confirm that true burnout prevalence varied
substantially across settings, and the pooled estimate should be interpreted as a central tendency across heterogeneous
study contexts rather than a precise point estimate. The pooled prevalence of overall burnout is presented in Figure 2.

Figure 2. Forest plot of the pooled prevalence of overall burnout among nursing students in Saudi Arabia

Study Events Total Proportion  95%-Cl Weight
Alemam 2023 127 205 —5— 062 [055069) 24.9%
Altharman 2023 37 564 B 065 [061:069] 25.2%
Alghamdi 2024 M 2435 0.18 [0.13:024) 24.9%
Andargeery 2025 80 28 —— 028 [0.23,0.34] 25.0%
Random effects model 29— 0.43 [0.20; 0.67] 100.0%

Heterogeneity: I =98.7%, ©* = 0.0610,p <0000t ' ' T !
02 03 04 05 06

Pooled prevalence of burnout dimensions
Emotional exhaustion

All six studies (N = 1,851) contributed to the meta-analysis of emotional exhaustion (EE). The pooled prevalence of high
EE was 41% (95% CI: 29%—-53%), Q(5) = 113.29, p <.0001, 17 = 95.6%, 12 = 0.0237, T = 0.154. Approximately two in five
nursing students met criteria for high emotional exhaustion (Figure 3).

Figure 3. Forest plot of pooled prevalence of high emotional exhaustion among nursing students in Saudi
Arabia

Study Events Total Proportion 95%-C1 Weight
Alemam 2023 143 205 —— 0.70 [0.63;0.76] 16.5%
Altharman 2023 234 564 - 0.41 [0.37;046] 17.0%
Alghamdi 2024 73 243 | 0.30 [0.24;0.38] 16.6%
Andargeery 2025 86 286 —=— | 0.30 [0.25;0.36] 16.7%
Andargeery 2024 103 237 —— 0.43 [0.37;050) 16.6%
Moafa 2025 95 316 —— | 0.30 [0.25;0.35) 16.7%
Random effects model 1851 —— ——— 0.41 [0.29; 0.53] 100.0%
Haterogeneity: I = 85 6%, = 00237, p<0obor ' T T |

03 04 05 06 07
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Depersonalization

All six studies (N = 1,851) were included in the meta-analysis of depersonalization (DP). The pooled prevalence of
high DP was 52% (95% Cl: 32%—71%), Q(5) = 308.51, p <.0001, 12 =98.4%, 1= 0.0622, 1 = 0.249. Approximately one
in two nursing students reported high depersonalization, though estimates varied markedly across settings (Figure 4).

Figure 4. Forest plot of pooled prevalence of high depersonalization among nursing students in Saudi
Arabia

Study Events Total FProportion 95%-C1 Weight
Alemam 2023 148 205 E — 0.73 [0.66;0.79] 16.6%
Altharman 2023 305 o564 .2 0.54 [0.50;0.58] 16.8%
Alghamdi 2024 39 243 +— i Q.16 [0.12;0.21] 16.6%
Andargeery 2025 93 286 —_— i 0.33 [0.27;0.238] 16.7%
Andargeary 2024 184 237 i — 0.78 [0.72;0.83] 16.6%
Moafa 2025 186 316 = 0.59 [0.53;0864] 16.7%
Random effects model 1851 — 0.52 [0.32; 0.71] 100.0%
Haterogeneity: I° = 88.4%, « = 00622, p <00bor 1 1 1 | J

020304050607 08

Reduced personal accomplishment

All six studies (N = 1,851) were included in the meta-analysis of reduced personal accomplishment (PA). The pooled
prevalence was 59% (95% Cl: 41%—75%), Q(5) = 293.54, p <.0001, I12=98.3%, 1= 0.0459, 1 = 0.214. Among the three
burnout dimensions, reduced personal accomplishment demonstrated the highest pooled prevalence, suggesting that
feelings of diminished professional efficacy represent the most prevalent burnout-related challenge among Saudi
nursing students (Figure 5).

Figure 5. Forest plot of pooled prevalence of reduced personal accomplishment among nursing students in
Saudi Arabia

Study Events Total Proportion 85%-Cl Weight
Alemam 2023 137 205 —--— 0.67 [0.60;0.73] 16.6%
Altharman 2023 435 564 i = Q.77 [0.73;0.81] 16.8%
Alghamdi 2024 96 243 —— i 040 [0.33; 048] 16.6%
Andargeery 2025 13 286 = i 026 [0.21;031] 16.7%
Andargeery 2024 176 237 i - 0.74 [0.68; 0.80] 16.6%
Moafa 2025 208 316 | 0668 [0.61;0.71] 16.7%
Random effects model 1851 —-l'——-_"_'_:;-— 0.59 [0.41; 0.TS] 100.0%

Heterogenaity: /° = 98, 3%, «* = 00450, p < 00001 ' ' ' ' '
03 04 05 06 07 08
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Subgroup analyses

Pre-specified subgroup analyses were conducted to explore potential sources of the consistently extreme heterogeneity
observed across all outcomes. Moderators examined were: measurement instrument (MBI vs. MBI-SS), geographic
region within Saudi Arabia, and cut-off classification criteria.

Emotional exhaustion: moderator analyses

By instrument. The pooled prevalence of high EE was 43.1% for MBI-SS studies and 38.2% for MBI studies. The test
for subgroup differences was not statistically significant (Q(1) = 0.12, p = .73), indicating that instrument type did not
significantly moderate EE prevalence.

By region. Regional subgroup differences were statistically significant (x> = 16.96, df = 3, p < .0001). Pooled EE
prevalence estimates were: Riyadh (k = 3): 48% (95% Cl: 25%—-71%), 1> = 97.5%, 12 = 0.0415; Multiple programs
(k = 1): 41%; Dammam (k = 1): 30%; Madinah (k = 1): 30%. Although EE prevalence was highest in Riyadh-based
samples, caution is warranted, as three of the four regional subgroups were represented by a single study, limiting
the stability of the estimates (Figure 6).

Figure 6. Forest plot of pooled prevalence of high emotional exhaustion by geographic region in Saudi
Arabia

Study Events Total Proportion 35%-Cl1 Weight
region = Riyadh

Alemam 2023 143 205 — 0,70 [0.63;0.76] 16.5%
Andargeery 2025 86 2886 —/=— 0,30 [0.25 0.38] 16.7%
Andargeery 2024 103 237 = 0,43 [037,0.50] 16.6%
Random effects model T2 ——— ——— 0.48 [0.25;0.71] 49.7T%

Heterogeneity: I° = 97.5%, «* = 0.0415, p < 0.0001

region = Multiple

Altharman 2023 234 564 —— 041 [0.37; 048] 17.0%
region = Dammam

Alghamdi 2024 T3 243 —F— 0.30 [0.24;0.36] 16.6%
region = Madinah

Moafa 2025 85 36 —/—— 0.30 [0.25;0.35]) 16.7%
Random effects model 1850 @ — —— 0.41 [0.29; 0.53) 100.0%
Heterogeneity: I = 85.6%, «* = 00237, p <0.0001 | | ! '

Test for subgroup differences; ;{i = 16,596, df B 0M000FE 06 0.7

By cut-off criteria. The test for subgroup differences was not statistically significant (Q(2) = 3.57, p = .168), indicating
that cut-off methodology did not significantly explain between-study heterogeneity in EE.

Meta-regression by publication year. Publication year was not a statistically significant predictor of EE prevalence
(B =-0.0852, p =.206; R? = 10.97%), indicating no clear temporal trend.
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Depersonalization: moderator analyses

By instrument. Studies using the MBI reported a higher pooled DP prevalence (63.8%) compared with MBI-SS studies
(39.5%). The test for subgroup differences was not statistically significant (Q(1) = 1.58, p = .208).

By region. Regional subgroup differences were statistically significant (x> = 143.55, df = 3, p < .0001). Pooled DP
prevalence estimates were: Riyadh (k = 3): 61% (95% CI: 33%—-86%), 1> = 98.5%, 1* = 0.0647; Multiple programs
(k = 1): 54%; Dammam (k = 1): 16%; Madinah (k = 1): 59%. As with EE, three regional subgroups were represented
by a single study each (Figure 7).

Figure 7. Forest plot of pooled prevalence of high Depersonalization by geographic region in Saudi Arabia.

Study Events Total Proportion 85%-C1 Weight
region = Riyadh f
Alemam 2023 149 205 f —— 0.73 [0.66;0.79] 16.6%
Andargeery 2025 83 288 n i 0.33 [0.27;0.38] 16.7%
Andargeery 2024 184 237 ; — 0.78 [0.72;0.83] 16.6%
Random effects model 728 —_— = 0.61 [0.33; 0.86] 49.9%
Heterogenaity: I = 98.5%, «* = 0.0B47, p < 0.0001 '
region = Multiple
Altharman 2023 305 564 - 0.54 [0.50;0.58] 16.8%
region = Dammam i
Alghamdi 2024 30 M3 = 0.16 [0.12;0.21] 16.6%
region = Madinah
Moafa 2025 186 316 i~ 0.59 [0.53;0.64] 16.7%
Random effects model 1851 — 0.52 [0.32; 0.71] 100.0%

Heterogeneity: I° = 98.4%, « =00822, p<00bon’ T T T T 1
Test for subgroup differences Ig = 143,55, dfled (0> 0.8000M5 06 0.7 0.8

By cut-off criteria. The test for subgroup differences by cut-off classification was not statistically significant (p > .05),
indicating that cut-off methodology did not significantly moderate DP prevalence.

Meta-regression by publication year. Publication year was not a statistically significant predictor of DP prevalence (8 =
0.0051, p = .968; R? = 0%), indicating no temporal trend.
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Reduced personal accomplishment: moderator analyses.

By instrument. Instrument type significantly moderated PA prevalence (x* = 5.29, df = 1, p = .0215). MBI studies
yielded a substantially higher pooled prevalence (73%; 95% Cl: 66%—-79%, 1> = 83.6%, 12 = 0.0034) than MBI-SS
studies (44%; 95% CI: 21%—-68%, 1> = 97.7%, 1> = 0.0455), indicating that instrument selection materially influences
estimates of reduced personal accomplishment (Figure 8).

Figure 8. Forest Plot of Reduced Personal Accomplishment by Measurement Instrument

Study Events Total Proportion 95%-C1 Weight
tool = MBI-SS

Alamam 2023 137 205 — 067 [0.60;0.73] 16.6%
Alghamdi 2024 96 243 - 040 [0.33; 048] 16.6%
Andargeary 2025 73 286 —=— 026 [0.21:0.31] 16.7%
Random affects model TH ——— 0.44 [0.21; 0.68] 49.9%
Helerogeneity: | = 97 7%, «* = 00455, p < 0.0001

tool = MBI

Altharman 2023 435 5B4 - 077 J0.73,081] 168%
Andargeary 2024 176 237 e 0.74 [0.68;0.80] 16.6%
Moafa 2025 208 3186 - 066 [0.61,0.71] 16.T%
Random effects model 1117 - 0.73 [0.66; 0.79] 50.1%

Heterogeneity: I° = 83.6%, «° = 0.0034, p = 0.0022

Random effects model 1851 —_— 0.59 [0.41; 0.75] 100.0%
Heterogeneity: I° = 98.3%, =045, p<0p000n ' ' T T 1
Test for subgrowp differences: f.: =528 di=103=D1MS5 06 0.7 08

By cut-off criteria. Cut-off classification significantly moderated PA prevalence (x>= 109.59, df =2, p <.0001). Standard
thresholds yielded a pooled prevalence of 65% (95% Cl: 48%—80%, 1> = 97.3%, 1> = 0.0306); study-specific criteria:
26%; percentile-based thresholds: 66%. The markedly lower prevalence with study-specific cut-offs highlights the
substantial impact of classification methodology on reported burnout rates (Figure 9).

Figure 9. Forest Plot of Reduced Personal Accomplishment by Cut-Off Classification

Study Events Total Proportion 95%-C1 Weight
cutoff_type = Standard

Alemam 2023 137 205 — 067 (060,073 166%
Altharman 2023 435 564 = 077 [0.73,0.81] 16.8%
Alghamdi 2024 96 243 I 0.40 [033; 048] 16.6%
Andargeery 2024 176 237 —— 0.74 [0.68;0.80] 16.6%
Random effects model 1243 S ——— 0.65 [0.48; 0.80] &6.6%

Heterogeneity: I = 97.3%, +* = 0.0308, p < 0.0001

cutofl_type = Study-specific

Andargeery 2025 T3 286 —— 0.26 [0.21;0.31] 167%
cutofl_type = Percentile

Moafa 2025 209 36 — 066 [0.61,0.71] 16.7%
Random effects model 1851 — 0.59 [0.41; 0.75] 100.0%
Heterogeneity: | = 88.3%, = =0.0458, p <0000 ' 1 T 1 |

Test for subgroup differences. 1§=1¢r9.59. df =(E3p BE0EE 06 07 0B
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By region. Regional differences were statistically significant (x> = 104.78, df = 3, p < .0001). Pooled PA estimates

were: Riyadh (k = 3): 56% (95% Cl: 26%—-83%, 1> = 98.7%, 12 = 0.0733); Multiple programs (k = 1): 77%; Dammam

16

(k = 1): 40%; Madinah (k = 1): 66%. Interpretation is limited by single-study representation in three regional subgroups
(Figure 10).

Figure 10. Forest Plot of Reduced Personal Accomplishment by Geographic Region

Study Events Total Proportion  95%-Cl Weight
region = Riyadh

Alemam 2023 137 205 o 0.67 [0.60;0.73] 16.6%
Andargeery 2025 73 286 0.26 [0.21;0.31] 16.7%
Andargeeny 2024 1we 237 - —=— 0.74 [0.68; 0.80] 16.6%
Random effects modeal 728 @ ——— 0.56 [0.26; 0.83] 49.8%
Heterogeneity: I° = 98.7%, +* = 0.0733, p < 0.0001

region = Multiple

Altharman 2023 435 564 — 0.77 [0.73;0.81] 16.8%
region = Dammam i

Alghamdi 2024 96 243 e 0.40 [0.33;0.45] 166%
region = Madinah

Moafa 2025 2089 316 —— 066 [0.61;,071] 16.7%
Random effects model 1851 e — 0.59 [0.41; 0.75] 100.0%
Heterogeneity: I° = 98.3%, «* =0.0459, p <000D1 ' 1 T T |

Test for subgroup differences: 5 = 104,78, df ORpHL00@) 06 0.7 08

Meta-regression by publication year. Publication year was not a statistically significant predictor of PA prevalence
(B =-0.0742, p = .474; R? = 0%), indicating no temporal trend.

Sensitivity analyses

Leave-one-out sensitivity analyses were conducted for all four outcomes. For overall burnout, sequential study removal
produced only modest changes in pooled prevalence, with heterogeneity remaining extremely high across all iterations
(I range: 98.0%—-99.1%). For emotional exhaustion, estimates remained stable with I? persistently above 95% across
all models. For depersonalization, pooled estimates ranged from 46% to 60%, compared with the original estimate
of 52%, and I? consistently exceeded 97.2%. For reduced personal accomplishment, pooled estimates ranged from
55% to 65%, compared with the original estimate of 59%, and I remained above 96.4% across all iterations. Across
all outcomes, leave-one-out analyses confirm that the observed variability reflects genuine between-study differences
rather than the influence of any single study, supporting the robustness of the meta-analytic results.
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Publication bias

Formal statistical testing for publication bias using funnel plot asymmetry or Egger’s regression test was not
conducted, as the number of studies per outcome (k = 4 for overall burnout; k = 6 for burnout dimensions) fell below the
recommended threshold of 10 studies for reliable application of these tests (14). Funnel plots were visually inspected
for overall burnout. However, some asymmetry was apparent; interpretation is severely limited by the small number
of studies and extremely high between-study heterogeneity, which can independently distort funnel plot symmetry
irrespective of true publication bias. Conclusions regarding potential publication bias should therefore be interpreted
with considerable caution (Figure 11).

Figure 11. Funnel plot of overall burnout prevalence among nursing students in Saudi Arabia.
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Risk and protective factors associated with burnout

Because predictors were operationalized and reported inconsistently across studies, with variation in instruments,
cut-off criteria, and effect size metrics, quantitative pooling of risk and protective factor data was not feasible. Findings
are summarized narratively within the Job Demands—Resources (JD-R) framework (11,12,13).

Job demands and risk factors

Academic performance. GPA showed mixed associations with burnout across studies. Alemam et al. (8) reported that
lower GPA was associated with higher EE (p = .005), higher cynicism (p < .001), and reduced professional efficacy
(p <.001). Similarly, Andargeery et al. (14) found that lower GPA was associated with higher academic burnout (t(284)
= 2.011, p = .045). In contrast, Altharman et al. (9) reported that higher GPA was associated with higher burnout
(p =.037), while Alghamdi (18) found no significant association. These inconsistent findings suggest that unmeasured
contextual factors may moderate the relationship between academic performance and burnout.

Academic and psychological strain. Andargeery et al. (20) reported that academic stress and burnout dimensions
significantly predicted psychological distress (p < .05), with EE and DP demonstrating significant positive associations
with distress (p < .01), consistent with the health-impairment pathway of the JD-R model.
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Motivational and social demands. Andargeery et al. (19) found that lack of interest in nursing was associated with
higher burnout (t(284) = -3.855, p < .001), lack of peer support with increased burnout (t(284) = -2.626, p = .009), and
lower English proficiency with higher burnout levels (F(2, 283) = 4.328, p = .014).

Maladaptive coping. Moafa et al. (10) reported that avoidance, denial, behavioural disengagement, and self-blame
were each significantly associated with higher EE and DP (p < .05), functioning as demand-amplifying factors within
the JD-R framework.

Job resources and protective factors

Psychological resilience. Resilience was the most consistently identified protective factor. Altharman et al. (9) reported
that higher resilience was associated with lower DP (r = —.12, p = .04) and higher PA (r = .43, p < .001). Alghamdi
(18) found resilience was negatively correlated with overall burnout (r = =147, p = .022), EE (r = -.348, p <.001), and
cynicism (r = —.528, p < .001), and positively correlated with PA (r = .596, p < .001).

Health-promoting behaviours. Alemam et al. (8) found that higher exercise frequency was associated with lower EE
(p = .002), lower cynicism (p = .006), and lower reduced professional efficacy (p = .031). Longer sleep duration was
additionally associated with lower EE (p = .045).

Self-efficacy and learning environment. Andargeery et al.(19) reported that higher self-efficacy was negatively
correlated with academic burnout (p < .05), and that a positive learning experience was associated with significantly
lower burnout levels (p < .05).

Adaptive coping strategies. Moafa et al. (10) found that problem-focused coping, social support seeking, positive
reframing, and planning were each associated with higher PA and lower overall burnout levels (p < .05).
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Discussion
Principal findings

This systematic review and meta-analysis synthesized
national evidence on burnout among undergraduate
nursing students in Saudi Arabia. Across six cross-
sectional studies (N = 1,851), the pooled prevalence of
overall burnout was 43% (95% CI: 20%—67%). Dimension-
specific analyses demonstrated that 41% of students
reported high emotional exhaustion, 52% reported high
depersonalization, and 59% reported reduced personal
accomplishment, the latterrepresenting the most prevalent
burnout dimension across the included evidence base.

This dimensional ordering differs from many international
syntheses, in which emotional exhaustion typically
emerges as the dominant dimension (4). The prominence
of reduced personal accomplishment in the Saudi context
may reflect a sustained perception of inadequacy in
meeting academic and clinical expectations, a pattern
consistent with the health-impairment pathway of the
Job Demands—Resources (JD-R) model, (11,12,13) in
which chronically unmet demands progressively erode
individuals’ sense of professional efficacy. However, given
the extremely high heterogeneity across all outcomes (I?
> 95%), dimensional differences should be interpreted
with considerable caution, as variability across institutions
and measurement approaches limits the ability to draw
definitive conclusions.

Consistent with the JD-R framework, included studies
identified academic stress, lower GPA, lack of peer
support, and maladaptive coping as factors associated
with higher burnout. In contrast, resilience, self-efficacy,
adaptive coping, exercise, and supportive learning
environments were associated with lower levels of burnout.
Emotional exhaustion likely reflects cumulative exposure
to workload and clinical stressors, while depersonalization
may represent a psychological distancing response to
sustained, unrelieved strain.

Interpretation in the context of existing literature

Meta-analytic evidence suggests that approximately one-
quarter of nursing students experience burnout (4). The
pooled overall prevalence identified in this review, 43%,
appears substantially higher, suggesting that Saudi nursing
students may face a disproportionate burden. Direct
comparison must nonetheless be approached cautiously,
as differences in operational definitions, measurement
instruments, and cut-off criteria meaningfully influence
prevalence estimates across studies.

Subgroup analyses confirmed that methodological
factors materially moderate observed prevalence. The
measurement instrument significantly moderated the
prevalence of reduced personal accomplishment, with
MBI studies yielding substantially higher estimates (73%)
than MBI-SS studies (44%), and cut-off classification
criteria further influenced this dimension (x2 = 109.59, p

< .0001). These findings underscore the methodological
sensitivity of burnout measurement and the importance
of standardized criteria in prevalence research. Regional
subgroup analyses revealed statistically significant
differences across burnout dimensions; however, three of
the four regional subgroups were represented by a single
study, limiting the robustness of geographic comparisons.
Meta-regression analyses did not identify a statistically
significant association between publication year and any
burnout outcome. However, the small number of studies
likelyconstrainedstatistical powertodetecttemporaltrends.

Collectively, these findings indicate that burnout among
Saudi nursing students is both substantial and highly
variable. Institutional context, measurement methodology,
and classification thresholds each appear to contribute to
the wide dispersion of prevalence estimates, and pooled
values should be interpreted as aggregated indicators
rather than precise national rates.

Associated risk and protective factors

Narrative synthesis revealed consistent demand-
resource patterns across studies. Academic stressors,
including examination pressure, clinical training demands,
lack of peer support, lower GPA, and maladaptive
coping, were associated with higher burnout levels,
consistent with international evidence characterizing
nursing education as a high-demand environment (5,6).
Notably, the association between GPA and burnout was
inconsistent across studies: lower GPA was associated
with higher burnout in two studies, (8,20) whereas one
study reported the reverse, (9) and another found no
significant association (19). This inconsistency suggests
that the relationship between academic performance and
burnout may be context-dependent and moderated by
unmeasured institutional or individual factors.

Resilience emerged as the most consistently identified
protective factor (9,18) and was associated with lower
burnout across multiple dimensions. Self-efficacy,
adaptive coping strategies, positive learning environments,
exercise frequency, and adequate sleep were additionally
identified as protective resources (8,10,19). Within the
JD-R framework, these variables function as personal
and contextual resources that may buffer the impact of
sustained academic and clinical demands. However,
most evidence was derived from cross-sectional bivariate
or regression analyses that lacked comprehensive
adjustment for confounders, precluding causal inference
regarding any identified associations.

Implications for nursing education and policy

The prevalence estimates observed in this review suggest
that psychological well-being warrants strategic attention
within Saudi nursing programs. Interventions targeting
both demand reduction and resource enhancementappear
warranted. Structured mentorship, timely performance
feedback, resilience training, and systematic monitoring
of workload distribution represent feasible institutional
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strategies. Given the prominence of reduced personal
accomplishment, educational approaches that reinforce
competence development and mastery experiences may
be particularly relevant. Early identification of students
experiencing elevated burnout could facilitate preventive
support before progression to more severe psychological
distress.

From a workforce perspective, burnout during training
may influence long-term professional engagement and
retention within the Saudi healthcare system. Within the
context of Saudi Vision 2030 healthcare transformation
goals, addressing burnout at the educational level is
therefore not only a student well-being imperative but also
a workforce sustainability priority.

Strengths and Limitations

This review represents the first quantitative synthesis
of burnout prevalence among undergraduate nursing
students in Saudi Arabia, providing nationally specific
evidence that broader international meta-analyses cannot
capture. Methodological rigor was strengthened through a
comprehensive systematic search across five databases,
independent multi-reviewer screening and data extraction,
and standardized JBI risk-of-bias assessment. The
application of a random-effects model with Freeman-—
Tukey double arcsine transformation and REML estimation
enhanced the statistical stability of pooled estimates in
the presence of substantial between-study variability.
Subgroup analyses, leave-one-out sensitivity analyses,
and meta-regression further improved the robustness
and transparency of findings.

Several limitations must nonetheless be acknowledged.
All included studies employed cross-sectional designs,
precluding causal inference. Non-probability sampling
was common, which may limit the representativeness of
findings at a national level. Variation in burnoutinstruments
(MBI vs. MBI-SS) and cut-off classification criteria
contributed substantially to the heterogeneity observed,
limiting the precision of pooled estimates. Reliance on
self-reported measures may introduce social desirability
or recall bias, and most primary studies did not adjust for
potential confounders. At the review level, restriction to
English-language peer-reviewed literature may introduce
both language and publication bias. The small nhumber
of eligible studies (k = 4—6 per outcome) constrained
moderator analyses and precluded formal testing for small-
study effects. The magnitude of heterogeneity across all
outcomes (I > 95%) means that pooled estimates should
be interpreted as broad aggregated indicators rather than
definitive national prevalence rates.

Future research

Future studies should prioritize longitudinal designs
to clarify burnout trajectories across academic
progression and to examine the temporal relationship
between demands, resources, and burnout outcomes.
Standardization of measurement tools and classification
thresholds across Saudi institutions is essential to improve
the comparability and interpretability of future evidence.
Multi-institutional studies using probability sampling
would substantially enhance national representativeness.
Intervention-focused research is urgently needed to
evaluate the effectiveness of theory-informed, multi-
level strategies, including resilience-building programs,
workload optimization, and peer support initiatives, within
Saudi nursing education.

Conclusion

This systematic review and meta-analysis provides the first
pooled national estimates of burnoutamong undergraduate
nursing students in Saudi Arabia. The findings demonstrate
that burnout is prevalent and multidimensional within this
population, with 43% meeting criteria for overall burnout.
Reduced personal accomplishment was the most
prevalent dimension (59%), followed by depersonalization
(52%) and emotional exhaustion (41%).

Interpretation of these estimates must be approached
with caution, given the extremely high between-study
heterogeneity and substantial variability in measurement
instruments and cut-off classifications; pooled values
should therefore be regarded as aggregated indicators
rather than precise national rates. Guided by the JD-R
framework, the observed pattern suggests a sustained
imbalance in which academic and clinical demands
chronically exceed available personal and institutional
resources. Although causal inference is precluded
by the cross-sectional design of included studies, the
evidence collectively highlights the need for structured,
theory-informed institutional strategies that both mitigate
excessive demands and strengthen protective resources.
Addressing burnout at the educational level is critical
not only for student well-being but also for the long-term
sustainability of the nursing workforce within the Saudi
healthcare system.
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Appendices

Appendix A. PubMed Search Strategy

The following search strategy was used in PubMed (February—April 2026). Strategies were adapted for each of the
remaining four databases (MEDLINE, CINAHL Complete, Scopus, and Web of Science) using equivalent controlled
vocabulary and free-text terms appropriate to each database’s indexing system.

PubMed Search String:

((“burnout”[Title/Abstract] OR “academic burnout”[Title/Abstract])
AND (Nurs*[Title/Abstract])

AND (student*[Title/Abstract])

AND (“Saudi*”[Title/Abstract] OR “KSA’[Title/Abstract]))

Search period: February to April 2026

Language filter: English only

Publication type: Peer-reviewed articles only; no date restrictions applied
Records retrieved from PubMed: n = 17
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Appendix B. Data Extraction Framework

The following standardized data extraction framework was developed a priori and piloted in one study before full
extraction. Two reviewers (NA and BA) independently extracted data from all included studies using this template.
Discrepancies were resolved through discussion, with MA adjudicating when consensus could not be reached.

Variable category Items extracted

Study identification

Study design

Participants

Burnout instrument

Outcome data — prevalence

Risk factors

Protective factors

Statistical methods

Risk of bias

Additional notes

First author, publication year, geographic region within
Saudi Arabia, journal name

Study design type, setting (university/college name),
data collection period, sampling method

Total sample size (M), gender distribution (%
female/male), academic year ar level, response rate (if
reported), mean age (if reported)

Instrument name (MBI or MBI-55), version, subscale
scoring method, cut-off criteria for overall burnout and
each dimension (EE, DP/CY, PA), and Cronbach’s alpha if
reported

Prevalence of overall burnout (%); prevalence of high EE
(%); prevalence of high DP/cynicism (%); prevalence of

low PA (%5); number of participants above cut-off for
each dimension

Identified academic, psychological, demographic, and
contextual risk factors; statistical test used; effect size
ir, OR, B); p-value

Identified personal and institutional protective factors;
statistical test used; effect size; p-value

Analytical methods used by study authors (e.g.,
descriptive statistics, Pearson/Spearman correlation,
regression, ANOVA, t-test)

1BI Critical Appraisal Checklist scores (0Q1-09); overall
risk of bias rating (low/moderate /high)

Any limitations noted by authors, assumptions made
during extraction, and data requiring author clarification

Note. EE = emotional exhaustion; DP = depersonalization; PA = personal accomplishment; MBI = Maslach Burnout
Inventory; MBI-SS = MBI Student Survey; JBI = Joanna Briggs Institute; NR = not reported.
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Appendix C. Narrative Synthesis of Risk and Protective Factors Mapped to the JD-R Framework

The following table presents a comprehensive synthesis of all statistically reported risk and protective factors across
included studies, organized within the Job Demands—Resources (JD-R) framework. Demands are factors associated
with higher burnout levels; resources are factors associated with lower burnout or higher personal accomplishment.
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Factor Bumout outcome Statistical association
Alemam et Lower GPA Demand EE p = .005
al., 2023
= Demand | Cynicism [CY) p< .01
= Demand | Reduced PE p<.001
Higher exercise frequency Resource | EE p=_002
e Resource | CY; Reduced PE p = .006; p=.031
Longer sleep duration Resource | EE p=.05
Altharman et Higher GPA Demand | Owverall burnout p=.037
al., 2023
Psychological resilience Resource | DP r=-=12 p=.04
= Resource | PA r=.43, p<.001
Alghamdi, Psychological resilience Resource | Owverall burnout r=-2147, p=.022
2024
o Resource | EE r=—348, p< .001
= Resource | CY r=—0528 p< .00l
— Resource | PA r=_506, p<.001
Andargeery Lower GPA Demand | Academic burnout t[284)=2.011, p=.045
et al., 2025
Lower English proficiency Demand Burmout F(2, 2B3)=4.328, p=.014
Lack of interest innursing Demand | Burnout t[284)=-3.855, p< 001
Lack of peer support Demand Burmout t[284)=-2.626, p= 005
Higher self-efficacy Resource | Academic burnout p< .05
Better learning experience Resource | Burnout p<.05
Andargeery Academic stress Demand | Psychological distress p< .05
et al., 2024
EE & DP Demand | Psychological distress p<.0l
Moafaet al., Maladaptive coping EE & DP p<.05
2025 [awoidance, denial, Demand
disengagement, self-blame)
Adaptive coping [problem- PA & overall burnout p<.05
focused, social support, Resource

positive reframing, planning)
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