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ABSTRACT

	Background: Burnout is a major occupational problem among nurses, characterised by emotional exhaustion, depersonalisation, and reduced personal accomplishment, with negative consequences for both healthcare workers and patient care.
Aims: This systematic review and meta-analysis aimed to synthesise evidence on the effectiveness of resilience-training interventions in reducing burnout among nursing staff.
Study Design: Systematic review and meta-analysis.
Methodology: A comprehensive search was conducted in PubMed, ScienceDirect, and Google Scholar. Eligible studies included randomised controlled trials and quasi-experimental studies involving registered nurses in clinical settings that reported sufficient data to estimate effect sizes. The risk of bias was assessed using the RoB 2 and JBI tools. Data were pooled using a random-effects meta-analysis.
Results: Eight studies (496 nurses) met the inclusion criteria. Resilience training significantly reduced total burnout (mean difference = −6.53, 95% CI: −11.43 to −1.64, P=.008) with substantial heterogeneity (I² = 69.2%). Emotional exhaustion also significantly improved (standardised mean difference = −0.48, 95% CI: −0.73 to −0.24, P=.001) with low heterogeneity (I² = 20.7%). Effects on depersonalisation (SMD = −0.17, 95% CI: −0.63 to 0.30, P=.47) and personal accomplishment (SMD = −0.08, 95% CI: −0.61 to 0.46, P=.77) were not statistically significant, with high heterogeneity (I² = 78.6% and 82.1%, respectively). Egger’s test showed no publication bias (P=.13).
Conclusion: Resilience training effectively reduces total burnout and emotional exhaustion among nursing staff but does not significantly improve depersonalisation or personal accomplishment. Healthcare administrators should consider integrating these interventions into workplace wellness initiatives, particularly for nurses in high-acuity settings.
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1.	Introduction
Burnout is a significant occupational hazard affecting nurses. Nurse burnout can burden the economy and affect nurses’ well-being and patient care outcomes. Burnout symptoms include emotional exhaustion, depersonalisation, and reduced personal accomplishment (Getie et al., 2025). In 1974, Freudenberger used the term burnout to describe the loss of motivation and enthusiasm observed in volunteers working in mental health settings (Dall’Ora et al., 2020). The Maslach Burnout Inventory (MBI) is the most commonly used instrument for assessing burnout worldwide, followed by the Copenhagen Burnout Inventory (CBI), the Oldenburg Burnout Inventory (OBI), and the Professional Quality of Life Scale (ProQoL) (Getie et al., 2025; Maslach & Leiter, 2016). Emotional exhaustion reflects feeling drained; depersonalisation refers to exhibiting hostile and aloof behaviour; reduced personal accomplishment refers to feeling ineffective (Alshurtan et al., 2024). Burnout in nurses can lead to increased risk of absenteeism, depression, and medical errors (Alshurtan et al., 2024; Messias et al., 2019).
Burnout occurs when workers experience prolonged mismatch with important aspects of their occupation (Messias et al., 2019). Key elements of mismatch are high workload, loss of control, low rewards, poor social relationships and lack of fairness (Dall’Ora et al., 2020). When workers have little control over their resources, it becomes difficult to complete tasks, leading to frustration and reduced interaction with supervisors and co-workers (Getie et al., 2025). Ongoing occupational stress results in work-related cynicism and fatigue, physical exhaustion, distancing from the profession, and reduced feelings of professional efficacy and competence (Getie et al., 2025). Research indicates that more than two-thirds of nurses experience burnout symptoms, with young nurses under 25 years of age being the most susceptible (Al Mutair et al., 2025). Additional studies report a correlation between burnout and psychological consequences of work, as well as musculoskeletal problems (Messias et al., 2019). These statistics highlight the systemic and personal aspects of burnout in the nursing profession, impacting productivity and quality of life.
Resilience training is a proposed individual intervention that may address the components of burnout through increasing skills in coping, emotional regulation, and stress management (Lanz, 2020). Training interventions to increase resilience and decrease burnout have included mindfulness-based stress reduction, acceptance and commitment therapy, cognitive-behavioural therapy, and multimodal resilience programs across various nurse populations (Aryuwat et al., 2022). Evidence for the effectiveness of resilience training interventions in reducing burnout among nurses is inconclusive at this time, with variable results across settings, populations, and dimensions of burnout.
This systematic review and meta-analysis seek to fill this void by gathering evidence from randomised controlled trials and quasi-experimental research on the effectiveness of resilience training interventions for nurses’ burnout. The main results are total burnout. Secondary outcomes include emotional exhaustion, depersonalisation, and personal accomplishment. This review aims to contribute to nursing management and policy by providing evidence to improve nursing practice and workforce development, thereby establishing a solid and safe patient care culture.



2.	Methodology
2.1	Study Design
A systematic review was conducted to synthesise evidence on the effectiveness of resilience training interventions in reducing burnout among nursing staff. This review was conducted according to the guidelines of “Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)”. Inclusion and exclusion criteria for this systematic review were set a priori (Table 1). The studies included in this review met the following criteria: (1) Population: registered nurses, nursing staff, or clinical nurses working in a hospital, unit, intensive care, emergency department, psychiatry, or a nursing home; (2) Intervention: resilience training interventions such as Mindfulness-Based Stress Reduction (MBSR), Acceptance and Commitment Therapy (ACT), cognitive behavioural training, Stress Management and Resiliency Training (SMART), Enhanced Stress Resilience Training (ESRT), mindfulness interventions, or any other intervention designed to improve resilience and reduce burnout; (3) Comparator: waitlist, no intervention, usual care, control, or alternative intervention; (4) Outcomes: burnout assessed by Maslach Burnout Inventory (MBI), Copenhagen Burnout Inventory (CBI), Oldenburg Burnout Inventory (OBI), Professional Quality of Life Scale (ProQoL), or validated subscales for emotional exhaustion, depersonalisation, or personal accomplishment; and (5) Study Design: randomised controlled trials (RCTs) and quasi-experimental studies (non-randomised controlled trials and pre-post studies with control groups).
Articles including nursing students or non-nurse staff, those that did not address resilience directly, those not measuring burnout outcomes, and those that were cross-sectional, qualitative, or were editorial, commentary, or abstract/protocol presentation were excluded. For synthesis, the studies were grouped by outcome measure into (1) total burnout, (2) emotional exhaustion, (3) depersonalisation, and (4) personal accomplishment.
2.2	Information Sources
Electronic databases, including PubMed, ScienceDirect, and Google Scholar, were searched. The reference lists of all selected studies, along with studies identified through systematic reviews found during the search process, were hand-searched for additional eligible studies. Institutional repositories were also searched for grey literature. The last search was conducted on 4th April 2026 in each database. The search period was limited to published studies between 2016 and 2026.
2.3	Selection Process
Two reviewers independently assessed the eligibility of identified records. Following the removal of duplicate records, all records obtained from the database searches were imported into reference management software. Two reviewers independently screened the titles and abstracts of all records against the eligibility criteria detailed in Table 1. All records considered potentially relevant by any reviewer were retained for full-text retrieval. Two reviewers then independently assessed the full-text reports for eligibility. Any disagreements that arose at either stage of screening were resolved through discussion and consultation with a third reviewer, if consensus could not be reached. Automation tools were used to assist in the screening process. Reasons for excluding full-text reports that did not meet the eligibility criteria were recorded and are presented in the PRISMA flow diagram (Figure 1).	
Table 1: Inclusion and Exclusion Criteria
	Criterion
	Inclusion Criteria
	Exclusion Criteria

	Population
	Registered nurses, nursing staff, or clinical nurses working in healthcare settings such as hospitals, intensive care units, emergency departments, psychiatric facilities, and nursing homes
	Studies involving nursing students, nursing assistants, unlicensed personnel, or non-nursing healthcare professionals without nurse-specific data

	Intervention
	Resilience training interventions, including Mindfulness-Based Stress Reduction (MBSR), Acceptance and Commitment Therapy (ACT), cognitive behavioural training, Stress Management and Resiliency Training (SMART), Enhanced Stress Resilience Training (ESRT), mindfulness interventions, or other interventions explicitly designed to improve resilience and reduce burnout
	Interventions not specifically targeting resilience, such as organisational-only interventions, pharmacological interventions, or unrelated psychological therapies

	Comparator
	Waitlist control, no intervention, usual care, active control, or alternative intervention, single-group pre-post studies.
	

	Outcomes
	Burnout is measured using validated instruments such as the Maslach Burnout Inventory (MBI), Copenhagen Burnout Inventory (CBI), Oldenburg Burnout Inventory (OBI), and the Professional Quality of Life Scale (ProQoL), as well as validated subscales assessing emotional exhaustion, depersonalisation, or personal accomplishment.
	Studies that did not assess burnout outcomes

	Study Design
	Randomised controlled trials (RCTs) and quasi-experimental studies, including non-randomised controlled trials and pre-post studies with control groups
	Cross-sectional studies, qualitative studies, editorials, commentaries, conference abstracts, and study protocols without results

	Publication Type/Language
	Peer-reviewed studies in any Language
	Non-empirical articles, duplicate publications, theoretical papers, editorials, opinion pieces, conference proceedings without full data, and animal studies



2.4 Search Strategy
The completed search strategy for each database, including all filters and limits used, is detailed in Table 2. The search terms used in PubMed were: (nurse OR “registered nurse” OR “nursing staff”) AND (“resilience training” OR “resilience intervention” OR mindfulness OR MBSR OR CBT OR “stress management” OR “coping skills training”) AND (burnout OR “Burnout, Professional” [Mesh] OR “emotional exhaustion”) with filters for English, 2016-2026, Humans. The search terms used in ScienceDirect were: nurse AND (“resilience intervention” OR mindfulness OR CBT OR “stress management”) AND burnout, with filters for research articles, 2016-2026, English. The search terms used in Google Scholar were: (nurse* OR “nursing staff” OR “registered nurse”) AND (“resilience training” OR “resilience intervention” OR “resilience program” OR “psychological resilience” OR mindfulness OR “mindfulness-based stress reduction” OR MBSR OR “cognitive behavioral therapy” OR CBT OR “cognitive behavioral training” OR “stress management” OR “stress reduction” OR “coping skills training” OR “emotional intelligence training” OR “emotional regulation” OR “acceptance and commitment therapy” OR ACT OR “stress inoculation training” OR “self-care program” OR “wellness program” OR “peer support” OR “reflective practice” OR “simulation-based training”) AND (burnout OR “occupational burnout” OR “emotional exhaustion” OR “compassion fatigue”) AND (effect OR efficacy* OR impact OR outcome*) with filters for 2016-2026, English.

Table 2: Search Strategy
	Database
	Search Query
	Filters Applied
	Results (n)

	PubMed
	( nurse OR "registered nurse" OR "nursing staff" ) AND ( "resilience training" OR "resilience intervention" OR mindfulness OR MBSR OR CBT OR "stress management" OR "coping skills training" ) AND ( burnout OR "Burnout, Professional"[Mesh] OR "emotional exhaustion" )
	English (2016).–2026, Humans
	21,170

	ScienceDirect
	nurse AND ( "resilience intervention" OR mindfulness OR CBT  OR "stress management" ) AND burnout
	2016–2026, English
	3,136

	Google Scholar
	(nurse* OR "nursing staff" OR "registered nurse") AND ( "resilience training" OR "resilience intervention" OR "resilience program*" OR "psychological resilience" OR mindfulness OR "mindfulness-based stress reduction" OR MBSR OR "cognitive behavioral therapy" OR CBT OR "cognitive behavioral training" OR "stress management" OR "stress reduction" OR "coping skills training" OR "emotional intelligence training" OR "emotional regulation" OR "acceptance and commitment therapy" OR ACT OR "stress inoculation training" OR "self-care program*" OR "wellness program*" OR "peer support" OR "reflective practice" OR "simulation-based training" ) AND (burnout OR "occupational burnout" OR "emotional exhaustion" OR "compassion fatigue") AND (effect* OR efficacy* OR impact OR outcome*)
	2016–2026, English
	19,900



2.5	Data Collection Process
A pre-piloted, standardised data extraction form was used to collect data from each included study. Data were extracted independently by two authors for each included study. Data extracted from the included studies were compared for discrepancies between the two authors, and disagreements were resolved through discussion or by consultation with a third author. 
2.6	Data Items
Data for all primary and secondary outcomes were obtained from each included study. Total burnout score was the primary outcome. Data equivalent to those used to measure total burnout were sought, irrespective of the validated tool used (e.g., MBI, CBI, ProQoL). The secondary outcomes were emotional exhaustion, depersonalisation, and personal accomplishment. When data were reported at multiple time points, the last post-intervention time point was used for the primary meta-analysis. Where multiple analyses were reported (e.g., intention-to-treat vs per-protocol analyses), data from the primary analysis, as defined by the study authors, were extracted.
Information related to study features (author, year, country or origin, and study design), participant features (sample size, age, nursing speciality, and clinical setting), intervention features (type, duration, frequency, and delivery format), comparator features (type of control group), and outcome measurement tool were collected. Data that were not reported or were unclear were documented as not reported. The published reports were taken to represent the final, accurate results, and no assumptions were made regarding missing data.
2.7	Assessment of Risk of Bias for the Study
Two reviewers independently performed quality appraisal; any discrepancies were resolved through discussion with a third reviewer. For randomised controlled trials, the Risk of Bias 2 (RoB 2) tool was used (Sterne et al., 2019). For quasi-experimental studies, we used the Joanna Briggs Institute (JBI) Critical Appraisal Checklist for quasi-experimental studies (non-randomised experimental studies) (Barker et al., 2024). The JBI Critical Appraisal Checklist for quasi-experimental studies includes nine items, including: clarity of cause and effect, similarity of participants, presence of a control group, multiple measurements, complete follow-up, reliable outcome measurement, and appropriate statistical analysis. 
2.8	Effect Measures
For each outcome, the following effect sizes were used: mean differences (MD) with 95% confidence intervals for total burnout; standardised mean differences (SMD) with 95% confidence intervals for emotional exhaustion, depersonalisation, and personal accomplishment.
2.9	Synthesis Methods
Eligible studies must have reported sufficient quantitative information to allow estimation of effect sizes (e.g., means, standard deviations, and sample sizes for each group, or change scores and standard deviations).
When only standard errors or confidence intervals were provided instead of the standard deviation, the latter was derived using standard formulas. A forest plot was constructed for each meta-analysis to illustrate the effect size of individual studies and the pooled effect size. 
For each burnout outcome, a meta-analysis was conducted using a random-effects model with inverse-variance weighting. The I² statistic was used to assess heterogeneity across studies, with values of 25%, 50%, and 75% indicating low, moderate, and high heterogeneity, respectively. Prediction intervals were calculated to estimate the range in which the true effects are expected to lie in different settings. All analyses were conducted using the R software program in RStudio 2025.09.2+418 with the meta (version 6.5-1) and metafor (version 3.0-2) packages.
Leave-one-out analyses were conducted to evaluate the sensitivity of the effect sizes and heterogeneity estimates to individual studies. For each outcome, the meta-analysis was repeated iteratively, omitting one study at a time to identify any study that may be driving variability across studies.
2.10	Reporting Bias Assessment
Reporting bias (publication bias) was assessed in two ways: first, funnel plots were generated to assess asymmetry visually. In addition, Egger’s linear regression test was used to assess funnel plot asymmetry statistically.
2.11	Certainty Assessment
The certainty of the body of evidence for each outcome was evaluated using the Grading of Recommendations, Assessment, Development and Evaluation (GRADE) approach. The evidence was graded as high, moderate, low, or very low confidence in the effect estimates for each outcome. Five domains were considered: risk of bias (based on RoB 2 and JBI assessments), inconsistency (based on I² heterogeneity), indirectness (applicability to the review question), imprecision (based on 95% confidence intervals and optimal information size), and publication bias (based on funnel plot and Egger’s test). Two reviewers independently conducted the GRADE assessment. Disagreements were resolved by discussion.
2.12	Protocol Registration
This review protocol has been registered with the International Prospective Register of Systematic Reviews (PROSPERO; registration number CRD420261377795).
3	Results
3.1	Study Selection
A total of 44,206 records were identified from three databases (PubMed, ScienceDirect, and Google Scholar). After removing 22,670 duplicate records and 15,980 records marked as ineligible by automation tools, 5,556 records were screened by title and abstract. A total of 1,987 reports were sought for retrieval, of which 1,780 were not retrieved. Subsequently, 207 full-text reports were assessed for eligibility. Of these, 85 reports were excluded for the wrong population, 70 for the wrong outcome, and 45 for the wrong study design. A total of 8 studies were included in the systematic review and meta-analysis. A flow diagram of the study selection process is shown in Figure 1.
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Figure 1: PRISMA Flow Diagram





3.2	Study Characteristics
Eight studies met the inclusion criteria and were included in the analysis (Table 3). Three studies were from the United States (Lee et al., 2025; Pratt et al., 2023; Magtibay et al., 2017), three from Iran (Safaeian et al., 2022; Norouzinia et al., 2017; Safavi et al., 2023), one from China (Luan et al., 2023), and one from Spain (Pérez et al., 2022). Of the eight studies, four were randomised controlled trials (RCTs) (Lee et al., 2025; Pratt et al., 2023; Pérez et al., 2022; Luan et al., 2023), three were quasi-experimental designs with control groups (Safaeian et al., 2022; Norouzinia et al., 2017; Safavi et al., 2023), and only one was a single pretest-post-test study with no control (Magtibay et al., 2017).
The sample size ranged from 40 to 102 participants, with a total of 496 nurses across all studies. Participants were hospital-based registered nurses working in various settings, including intensive care units, emergency departments, psychiatric units, and geriatric care facilities. All eight studies examined resilience training interventions as their primary focus. Types of resilience training included enhanced stress resilience training (Lee et al., 2025), mindfulness-based stress reduction (Pratt et al., 2023; Pérez et al., 2022; Luan et al., 2023; Norouzinia et al., 2017), stress management and resiliency training (Magtibay et al., 2017), general resilience training (Safavi et al., 2023), and a multidimensional compassion, awareness, resilience, and empowerment intervention (Safaeian et al., 2022). Outcome measures included the Maslach Burnout Inventory (MBI), Copenhagen Burnout Inventory (CBI), and Professional Quality of Life Scale (ProQoL).
In summary, the selected studies demonstrate the effectiveness of various resilience-training interventions, including mindfulness-based approaches, in reducing burnout among nursing staff across diverse healthcare settings and countries.















Table 3: Characteristics of Included Studies
	Author & Publication Year
	Country
	Purpose / Aim
	Study Design
	Sample Size (N)
	Age (Mean ± SD / Range)
	Data Collection Instruments
	Intervention (IG) vs Control (CG)
	Duration
	Key Findings (Burnout Focus)
	Strengths
	Limitations

	Lee et al. (2025)
	USA
	To examine the efficacy of a 5-week Enhanced Stress Resilience Training (ESRT) program on burnout and well-being among ICU nurses
	Randomised Controlled Trial (RCT) with waitlist control
	40 (18 IG, 22 CG final analysis)
	IG: 42.5 ± 6.8 years; CG: 42.8 ± 7.8 years
	Abbreviated Maslach Burnout Inventory-Human Services Survey (MBI-HSS, 9-item)
	IG received five weekly 1-hour Zoom ESRT sessions with app-based exercises; CG was placed on the waitlist
	5 weeks
	Burnout Mean: (IG) 16.12 ± S.D (7.40) CG 18.84 ± 7.55 beta = -5.55 (-8.88 - -2.22) P = .001
Emotional Exhaustion Mean: IG: 6.94 ± 3.72 vs CG: 9.89 ± 4.36 beta= -1.31 (-3.40 - 0.77) P= .21
Personal accomplishment Mean: IG: 12.29 ± 2.87 vs CG: 12.79 ± 2.51 beta= 1.77 (0.15 – 3.38) P=.03
Depersonalization Mean: IG: 3.47 ± 3.14 vs CG: 3.74 ± 3.09 beta= -0.63 (-1.01 – -0.26) P= .01
	First RCT assessing ESRT among nurses; sustained benefits at follow-up
	Small sample size; per-protocol rather than intention-to-treat analysis; no blinding; mostly experienced nurses

	Pratt et al. (2023).
	USA
	To determine the feasibility and impact of a mobile mindfulness intervention (Lift app) on burnout and psychological distress among frontline COVID-19 nurses
	Pilot Randomised Controlled Trial (RCT) with waiting-list control
	102 (69 IG, 33 CG)
	IG median: 27.0 years (IQR 25.0–32.0); CG median: 26.0 years (IQR 25.0–35.0)
	Maslach Burnout Inventory (MBI)
	IG used a self-directed mobile mindfulness application (Lift); CG was assigned to the waiting list
	4 weeks
	Emotional Exhaustion Mean IG: 16.49 (14.85 – 20.76) vs: CG: 17.81 (14.34 – 18.63) P= .45
Personal Accomplishment Mean IG: 17.56 (16.27 – 18.85) vs: CG: 16.7 (14.88 – 18.52) P = .43
Depersonalization Mean IG: 7.63 (6.73 – 8.52) vs CG: 6.02 (4.8 – 7.25) P= .02
	Scalable mobile intervention; high recruitment and retention feasibility; conducted in real-world conditions
	Low engagement with the intervention; pilot study underpowered for efficacy; single-centre and homogeneous sample

	Pérez et al. (2022).
	Spain
	To evaluate the efficacy of an online mindfulness-based intervention for reducing compassion fatigue and burnout in geriatric nurses caring for dementia patients
	Randomised Controlled Trial (RCT) with waitlist control
	74 (39 IG, 35 CG)
	Mean age: 37 ± 9.13 years
	Professional Quality of Life Scale (ProQoL), Burnout subscale
	IG received a combined 6-week online MBSR/MBCT program with daily practice; CG was assigned to the waitlist
	6 weeks
	Burnout Mean: IG: 11.23 ± 6.10 vs CG: 19.21 ± 8.32 P=.02. Cohen’s d=2.48
	RCT design with longitudinal follow-up; scalable online intervention; no participant dropout
	Small sample size; findings may not generalise beyond similar settings; online delivery may reduce interaction quality

	Safaeian et al. (2022).
	Iran
	To investigate the effectiveness of the CARE method (Compassion, Awareness, Resilience, Empowerment) on nurses’ burnout
	Quasi-experimental pretest-posttest design with control group and 3-month follow-up
	60 (30 IG, 30 CG)
	IG: 38.56 ± 6.15 years; CG: 39.30 ± 7.78 years
	Maslach Burnout Inventory (MBI)
	IG participated in five weekly 90-minute CARE training sessions; CG received no intervention
	5 weeks
	Total Burnout Mean: IG,41.30 ± 15.41, 
, CG,41.40 ± 11.80, P=.005
Emotional Exhaustion Mean: IG,23.43 ± 9.26, 
, CG,26.26 ± 7.55, P=.001
Depersonalization Mean: IG,4.20 ± 4.31, 
, CG,5.33 ± 4.29, P=.005
Personal accomplishment Mean: IG,13.66 ± 6.58, 
, CG,9.80 ± 6.55, P=.001
	Multidimensional intervention targeting all burnout domains; included follow-up assessment.
	Non-randomised design; small sample; lack of an active control group

	Luan Yue et al. (2023)
	China
	To determine the effect of self-service mindfulness decompression training on resilience and occupational burnout among psychiatric nurses
	Randomised Controlled Trial (RCT)
	64 (32 IG, 32 CG)
	IG: 32.44 ± 5.98 years; CG: 32.0 ± 4.90 years
	Chinese version of Maslach Burnout Inventory-Human Services Survey (MBI-HSS)
	IG received 8-week self-service mindfulness training via WeChat plus weekly mental health education; CG received mental health education only
	8 weeks
	Burnout Mean: IG Post:  48.59±12.73 vs CG Post:  57.91±16.71 P=.015. T = 2.50
Emotional exhaustion Mean: IG Post:  23.22 ±6.87 vs CG Post: 27.16 ± 7.75; P=.03. T = 2.15
Depersonalization Mean: IG Post:  7.91 ± 3.60 vs CG Post: 10.03 ± 4.55 P=.04. T = 2.07
Personal accomplishment: IG Post:  30.53 ± 5.27 vs CG Post: 27.28 ± 6.94 P=.03. T = 2.10
	Innovative low-cost remote delivery using social media; excellent adherence with no dropouts
	Single-centre study; absence of long-term follow-up; possible contamination due to the education received by both groups

	Norouzinia et al. (2017)
	Iran
	To determine the effect of Mindfulness-Based Stress Reduction (MBSR) training on stress and burnout among nurses
	Quasi-experimental pretest-posttest design with control group
	60 (30 IG, 30 CG)
	Not reported
	Maslach Burnout Inventory (MBI)
	IG received an 8-session MBSR course, including meditation, breathing exercises, body scanning, and mindful movement; CG received no intervention
	8 weeks
	Emotional exhaustion Mean: IG Post: 25.47 ± 9.40 vs CG Post: 30.37 ± 7.90 T = 7.284 P=.001.
Personal accomplishment Mean: IG: 34.33 ± 8.30 vs CG: 38.33 ± 6.0 T= -4.39 P=.001
Depersonalization Mean: IG: 12.17±5.80 vs CG: 15.80±4.90 T= -6.863 P=.001
	Improvements observed across all burnout dimensions; validated Persian instruments used
	Non-randomised design; no long-term follow-up; no reported power analysis

	Magtibay et al. (2017)
	USA
	To assess the efficacy of the Stress Management and Resiliency Training (SMART) program in reducing nurse stress and burnout
	Quasi-experimental one-group pretest-posttest design
	50
	Age range: 24–63 years
	Copenhagen Burnout Inventory
	Participants completed a web-based SMART program consisting of 12 modules, a companion book, and facilitated discussions; no control group
	24 weeks
	Burnout (CBI): Baseline 53.71 ± 19.44; last follow-up 34.18 ± 20.03 P=.01.
	Long follow-up duration; clinically meaningful reductions in burnout; flexible blended-learning approach
	No control group; small convenience sample; attrition at follow-up assessments

	Safavi et al. (2023)
	Iran
	To investigate the effect of resilience training on job burnout among hospital nursing staff
	Pretest-posttest clinical trial with control group
	46 (23 IG, 23 CG)
	IG: 38.47 ± 6.73 years; CG: 36.0 ± 7.23 years
	Maslach Burnout Questionnaire (MBQ)
	IG received six weekly 1-hour virtual resilience training sessions supported by CD and app/e-mail follow-up; CG received one support session
	6 weeks
	Burnout Mean: IG Post: 24.09 ± 13.23 vs CG Post 43.36 ± 17.31 P=.001
Emotional exhaustion Mean: IG Post: 10.48 ± 7.05 vs CG Post 18.83 ± 9.59 P=.002
Personal accomplishment Mean: IG Post:  12.26 ± 6.81 vs CG Post 20.65 ± 7.33 P=0.001
	Virtual delivery is appropriate during pandemic conditions; assessed both resilience and burnout; included follow-up
	Small sample size; limited interaction in virtual format; absence of a robust active control condition


IG: Intervention Group CG: Control Group

3.3	Critical Appraisal of Included Studies
A critical appraisal of included studies is presented in Tables 4 and 5. Among the randomised controlled trials (Lee et al., 2025; Pratt et al., 2023; Pérez et al., 2022; Luan et al., 2023), two studies demonstrated low overall risk of bias (Pratt et al., 2023; Pérez et al., 2022), with appropriate randomisation processes, complete follow-up, valid outcome measurements, and transparent reporting of results. One study (Lee et al., 2025) was rated as high risk of bias due to the use of per-protocol analysis rather than intention-to-treat, resulting in significant missing outcome data and potential selection bias. One study (Luan et al., 2023) was also rated as high overall risk of bias due to an unclear randomisation process and selection of reported results.
Among the quasi-experimental studies and pre-test/post-test studies (Safaeian et al., 2022; Norouzinia et al., 2017; Magtibay et al., 2017; Safavi et al., 2023), three studies had clearly stated aims, appropriate control groups, valid and reliable measurements, and complete follow-up, with an overall acceptable quality. The primary methodological issue noted was the absence of a control group in Magtibay et al. (2017), which also had significant attrition (34% at 24 weeks). Additionally, Norouzinia et al. (2017) did not report follow-up completion rates. Despite these limitations, all studies used validated burnout instruments and appropriate statistical analyses.
Table 4: Critical Appraisal of Included Studies (Randomised Controlled Studies)
	Study
	Intervention
	Randomisation Process
	Deviations from Intended Interventions
	Missing Outcome Data
	Measurement of the Outcome
	Selection of Reported Result
	Overall Risk of Bias

	Lee et al.  (2025)
	ESRT vs. Waitlist
	Some concerns
	Low
	High
	Low
	Low
	HIGH

	Pratt et al.  (2023)
	Mobile Mindfulness vs Waitlist
	Low
	Low
	Low
	Low
	Low
	LOW

	Pérez et al.  (2022)
	Online MBSR/MBCT vs Waitlist
	Low
	Low
	Low
	Low
	Low
	LOW

	Luan Yue et al.  (2023)
	Self-service Mindfulness vs Mental Health Education
	Some Concerns
	Low
	Low
	Low
	High
	HIGH



Table 5: Critical Appraisal of Included Studies (Quasi-experimental Studies)
	JBI Criteria
	Safaeian et al. (2022)
	Norouzinia et al. (2017)
	Magtibay et al. (2017)
	Safavi et al.  (2023)

	1. Is it clear in the study what the “cause” is and what the “effect” is?
	Yes
	Yes
	Yes
	Yes

	2. Were the participants included in any similar comparisons?
	Yes
	Yes
	Yes
	Yes

	3. Were the participants included in any comparisons receiving similar treatment/care, other than the exposure or intervention of interest?
	Yes
	Yes
	No
	Yes

	4. Was there a control group?
	Yes
	Yes
	No
	Yes

	5. Were there multiple measurements of the outcome, both pre- and post-intervention/exposure?
	Yes
	Yes
	Yes
	Yes

	6. Was follow-up complete and, if not, were differences between groups in terms of their follow-up adequately described and analysed?
	Yes (0% dropout)
	Not reported
	No (34% attrition at 24 weeks)
	Yes (0% dropout)

	7. Were the outcomes of participants included in any comparisons measured in the same way?
	Yes
	Yes
	Yes
	Yes

	8. Were outcomes measured reliably?
	Yes (validated MBI)
	Yes (validated MBI)
	Yes (validated CBI)
	Yes (validated MBQ)

	9. Was an appropriate statistical analysis used?
	Yes
	Yes
	Yes
	Yes



3.4 	Synthesis of Results
3.4.1	Meta-Analysis
A random-effects meta-analysis was conducted for each burnout outcome. For total burnout (Figure 2a), the pooled mean difference was -6.53 (95% CI: -11.43 to -1.64), indicating a statistically significant reduction in burnout among nurses receiving resilience training compared with controls (z = -2.62, P=.008). Substantial heterogeneity was observed (I² = 69.2%, τ² = 26.44, P=.006). For emotional exhaustion (Figure 2b), the pooled standardised mean difference was -.48 (95% CI: -.73 to -.24), with low to moderate heterogeneity (I² = 20.7%, τ² = .0218, P= .27). The overall effect was statistically significant (z = -3.89, P=.001).
For depersonalization (Figure 2c), the pooled mean difference was -.17 (95% CI: -.63 to .30), which was not statistically significant (z = -.71, P=.47). High heterogeneity was observed (I² = 78.6%, τ² = .21, P= .009).
For personal accomplishment (Figure 2d), the pooled standardised mean difference was -.08 (95% CI: -.61 to .46), which was not statistically significant (z = -.28, P= .77). High heterogeneity was observed (I² = 82.1%, τ² = .36, P= .001).
Leave-one-out sensitivity analyses were performed to assess the robustness of the pooled estimates (Figure 3). For total burnout, removal of any single study did not materially change the overall effect size, confirming the stability of the meta-analytic result. For emotional exhaustion, omitting Pratt et al. (2023) or Safavi et al. (2023) reduced heterogeneity to 0%, indicating these studies contributed substantially to between-study variability. For depersonalisation, the leave-one-out analysis showed that the removal of Pratt et al. (2023) reduced I² to 0% (from 78.6%). For personal accomplishment, the removal of Safavi et al. (2023) reduced heterogeneity to 69.2%, though substantial heterogeneity remained.
Overall, sensitivity analyses confirmed that no single study disproportionately influenced the pooled effect sizes, though several studies contributed to the observed heterogeneity.
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Figure 2:	Forest plot of the effectiveness of resilience training interventions on (a) burnout, (b) emotional exhaustion, (c) depersonalisation, (d) personal accomplishment
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Figure 3:	Leave-one-out sensitivity analysis of the effectiveness of resilience training interventions on (a) burnout, (b) emotional exhaustion, (c) depersonalisation, and (d) personal accomplishment

3.4.2	Assessment of Risk of Bias
Reporting bias was assessed by visual inspection of funnel plot asymmetry and Egger’s linear regression test. The funnel plot (Figure 4) did not indicate substantial asymmetry upon visual inspection. Egger’s test results confirmed no significant publication bias (t = -1.72, df = 6, P = .13; bias estimate = -5.97, SE = 3.48). Due to the small number of studies included (k = 8) and the presence of moderate to high heterogeneity across outcomes, these results were interpreted with caution.
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Figure 4: Funnel Plot
3.4.3	Certainty of Evidence
The certainty of the evidence for the outcomes assessed the effects of resilience training on burnout in nurses ranged from moderate to low, as seen in Table 6. A meta-analysis indicated a significant decrease in the total burnout score with a mean difference of -6.53 (95% CI -11.43 to -1.64) among nurses receiving resilience training compared to those who did not. But, there was notable heterogeneity across the studies (I2 = 69.2%), which reduced the certainty of the evidence to moderate. Similarly, the meta-analyses here further demonstrated a significant decrease in the emotional exhaustion score (SMD = -.48, 95% CI -.73 to -.24) with resilience training among nurses, while also revealing low heterogeneity (I2 = 20.7%) across the studies. Given the strength of the pooled estimates and the low heterogeneity, the certainty of the evidence for the effects of resilience training on lowering emotional exhaustion among nurses is high. Two other important subdomains in burnout, depersonalisation (SMD = -.17, 95% CI = -.63 to .30) and a sense of personal accomplishment (SMD = -.08, 95% CI = -.61 to .46), were found not to be statistically significant in a meta-analysis. In addition, there was high heterogeneity across the studies for depersonalisation and personal accomplishment, with I2 = 78.6% and 82.1%, respectively. Neither the likelihood of publication bias, as assessed with funnel plots, nor the small-study effects, as assessed with Egger’s test, was evident for any outcome, which slightly increased the certainty of the evidence. With moderate-to-high certainty, the evidence indicates that resilience training decreases a nurse’s emotional exhaustion and total burnout scores.









Table 6:	Assessment of Certainty of Evidence 
	Outcome
	Effect Estimate (Meta-analysis)
	Risk of Bias
	Inconsistency
	Indirectness
	Imprecision
	Publication Bias
	Certainty of Evidence

	Total Burnout
	MD = −6.53 (95% CI −11.43 to −1.64), P=.008
	Some concerns (mixed study quality)
	Serious (I² = 69.2%)
	Not serious
	Not serious
	None detected (Egger’s P = .13)
	Moderate

	Emotional Exhaustion
	SMD = −.48 (95% CI −.73 to −.24), P= .001
	Low
	Not serious (I² = 20.7%)
	Not serious
	Not serious
	None detected
	High

	Depersonalisation
	SMD = −0.17 (95% CI −.63 to .30), P=.47
	Some concerns
	Serious (I² = 78.6%)
	Not serious
	Serious (wide CI, non-significant)
	None detected
	Low

	Personal Accomplishment
	SMD = −.08 (95% CI −.61 to .46), P=.77
	Some concerns
	Serious (I² = 82.1%)
	Not serious
	Serious (wide CI, non-significant)
	None detected
	Low



4.	Discussion
This systematic review and meta-analysis examined the effectiveness of resilience training interventions in reducing burnout among nursing staff across diverse healthcare settings. Eight studies were included, encompassing data from registered nurses in clinical settings across the United States, Iran, Spain, and China. The reviewed studies investigated various resilience training interventions, including mindfulness-based stress reduction (Pratt et al., 2023; Pérez et al., 2022; Luan et al., 2023; Norouzinia et al., 2017), enhanced stress resilience training (Lee et al., 2025), stress management and resiliency training (Magtibay et al., 2017), general resilience training (Safavi et al., 2023), and multidimensional compassion, awareness, resilience, and empowerment programs (Safaeian et al., 2022), and their effects on burnout dimensions of emotional exhaustion, depersonalisation, and personal accomplishment.
Overall, the meta-analysis demonstrated a statistically significant reduction in total burnout and emotional exhaustion among nurses receiving resilience training compared with control groups. However, the effect on personal accomplishment and depersonalisation was not statistically significant. Despite moderate to high heterogeneity across outcomes, the findings suggest that resilience training consistently reduces key dimensions of burnout. Sensitivity analyses confirmed the robustness of the pooled estimates, though several studies contributed to observed heterogeneity. Publication bias assessment revealed no significant asymmetry, indicating a low risk of publication bias.
This review highlights that resilience training interventions are effective in reducing burnout among nursing staff, with particularly strong effects on emotional exhaustion. However, resilience training did not significantly improve personal accomplishment or depersonalisation. These results advance previous work by quantitatively confirming that resilience training supports nurse well-being, underscoring its potential as an individual-level intervention to mitigate burnout in healthcare settings.
4.1	Comparison with Other Studies
The findings of this systematic review and meta-analysis demonstrate that resilience training interventions are effective in reducing total burnout and emotional exhaustion among nursing staff. These results are consistent with the broader body of literature on resilience-based interventions in healthcare populations.
Our pooled analysis revealed a statistically significant reduction in total burnout following resilience training (MD = -6.53, 95% CI: -11.43 to -1.64, P=.01). This finding aligns with previous systematic reviews and meta-analyses. Suleiman-Martos et al. (2020) conducted a meta-analysis of mindfulness-based interventions for burnout syndrome in nursing, reporting significant improvements in burnout dimensions. Similarly, Lee and Cha (2023) found that resilience-based interventions significantly reduced burnout among clinical nurses, with pooled effect sizes comparable to our estimates. Our finding extends this evidence by including a broader range of resilience training modalities beyond mindfulness alone, such as enhanced stress resilience training (Lee et al., 2025) and multimodal CARE programs (Safaeian et al., 2022).
However, the substantial heterogeneity observed in our analysis (I² = 69.2%) is consistent with previous meta-analyses. Suleiman-Martos et al. (2020) reported similarly high heterogeneity across studies, which they attributed to variations in intervention duration, delivery format, and nursing specialities. Our prediction interval (-21.23 to 8.16) further suggests that while the average effect is beneficial, the true effect may vary considerably across different contexts, a finding also noted by West et al. (2016) in their meta-analysis of physician burnout interventions.
Our meta-analysis demonstrated a significant reduction in emotional exhaustion (SMD = -.48, 95% CI: -.73 to -.24, P=.001), with low-to-moderate heterogeneity (I² = 20.7%). This finding is particularly robust given the low heterogeneity, suggesting that resilience training consistently reduces emotional exhaustion across diverse settings. This aligns with the work of Kriakous et al. (2021), who found that mindfulness-based stress reduction significantly reduced emotional exhaustion in healthcare professionals. Similarly, Lomas et al. (2019) reported moderate to large effects of mindfulness-based interventions on emotional exhaustion among healthcare workers.
Notably, our sensitivity analysis revealed that omitting Pratt et al. (2023) or Safavi et al. (2023) reduced heterogeneity to 0%, indicating that these studies contributed substantially to variability. Pratt et al. (2023) was a pilot feasibility study with low engagement (only 28% completed at least one session per week), which may explain its divergent effect on emotional exhaustion. This highlights the importance of intervention adherence and engagement in achieving positive outcomes, a finding consistent with Carmody and Baer (2009), who demonstrated a dose-response relationship between mindfulness practice time and symptom reduction.
For depersonalisation, our pooled SMD was -.17 (95% CI: -.63 to .30), with high heterogeneity (I² = 78.6%). The direction of effect of the forest plot indicates the confidence interval crosses zero, suggesting the effect was not statistically robust. This finding contrasts with previous meta-analyses. Suleiman-Martos et al. (2020) reported significant reductions in depersonalisation following mindfulness training in nurses.
The high heterogeneity observed in our depersonalisation analysis may be explained by the nature of the construct itself. Depersonalisation, characterised by cynical and detached responses to patients, may be more resistant to change than emotional exhaustion, particularly in high-acuity settings such as intensive care units and emergency departments. Our leave-one-out sensitivity analysis showed that the removal of Pratt et al. (2023) reduced I² to 0%, suggesting this study was a major source of heterogeneity. Notably, Pratt et al. (2023) reported an unexpected finding where depersonalisation scores worsened in the intervention group compared to controls (DID = 1.61, P=.02), which the authors attributed to the relatively small sample size or an unintended effect of enhanced self-awareness.
Our meta-analysis found that resilience training did not significantly improve personal accomplishment (SMD = -.08, 95% CI: -.61 to .46, P=.77). This finding is consistent with several previous studies. Liu et al. (2023) found that while MBSR significantly reduced emotional exhaustion and depersonalisation, improvements in personal accomplishment were not sustained.
However, other studies have reported significant improvements in personal accomplishment. Norouzinia et al. (2017) found significant improvements in personal accomplishment following MBSR training. Xie et al. (2020) also reported significant improvements in personal accomplishment at one-month and three-month follow-ups. The discrepancy may be explained by differences in intervention content and duration. Interventions that specifically incorporated empowerment exercises and value-based work, such as the CARE program (Safaeian et al., 2022), showed larger effects on personal accomplishment. Conversely, brief interventions (4-5 weeks) may be insufficient to effect change in personal accomplishment, which may require longer-term reinforcement of professional efficacy beliefs.

4.2	Strengths of the Study
This systematic review and meta-analysis have several strengths. The inclusion of both randomised controlled trials, quasi-experimental studies with control groups and a pre-test/post-test provides a more complete picture of available evidence. Rigorous quality appraisal was conducted using validated tools (RoB 2 for RCTs and JBI checklist for quasi-experimental studies) (Sterne et al., 2019; Barker et al., 2024), enhancing internal validity. Sensitivity analyses and publication bias testing using Egger’s test were performed to assess the robustness of pooled estimates. The inclusion of diverse settings (USA, Iran, Spain, China) enhances the generalisability of findings. All included studies used validated burnout instruments (MBI, CBI, ProQoL), ensuring consistent outcome measurement. Additionally, the use of leave-one-out sensitivity analysis allowed identification of studies contributing disproportionately to heterogeneity, strengthening confidence in the pooled results.
4.3	Limitations
This systematic review and meta-analysis have several limitations that should be acknowledged. First, substantial statistical heterogeneity was observed across most outcomes (I² ranging from 20.7% to 82.1%), indicating considerable variability in true effect sizes. This heterogeneity may be attributed to differences in intervention types (mindfulness-based versus general resilience training), durations (4 to 24 weeks) and delivery formats (online, in-person, app-based). Second, the number of included studies was relatively small (k = 8), which limits the precision of pooled estimates and the power of publication bias tests. Third, three of the eight included studies were quasi-experimental rather than randomised controlled trials (Safaeian et al., 2022; Norouzinia et al., 2017; Safavi et al., 2023), introducing potential selection bias and confounding, and one study had no control group (Magtibay et al., 2017). Fourth, the included studies were geographically concentrated in only four countries (the USA, Iran, Spain, and China), which may limit generalisability to other healthcare systems and cultural contexts. Fifth, most studies had relatively small sample sizes (range 40 to 102 participants), potentially leading to overestimation of effect sizes. Finally, publication bias cannot be entirely ruled out despite non-significant Egger’s test results, as the small number of studies limits test power.


5.	Conclusions
This systematic review and meta-analysis evaluated the efficacy of resilience training interventions in mitigating burnout among nursing staff. Pooled findings from eight studies (496 nurses) demonstrated that resilience training significantly reduces total burnout and emotional exhaustion compared with control conditions. However, the effect on personal accomplishment and depersonalisation was not statistically significant. Moderate to high heterogeneity across outcomes suggests that intervention characteristics, delivery formats, and nursing specialities may influence treatment effects.
Sensitivity analyses confirmed the robustness of pooled estimates, and publication bias assessment revealed no significant asymmetry. Despite these promising findings, limitations including small sample sizes, substantial heterogeneity, and the predominance of quasi-experimental designs warrant cautious interpretation.
Resilience training, including mindfulness-based approaches, enhanced stress resilience training, and multimodal programs, represents a viable individual-level strategy to reduce burnout among nurses. Healthcare administrators should consider integrating such interventions into workplace wellness initiatives, particularly for nurses in high-acuity settings such as intensive care units and emergency departments. Future high-quality randomised controlled trials with larger sample sizes, longer follow-up periods, and intention-to-treat analyses are needed to confirm these findings. Additionally, research examining the optimal intervention dose, duration, and format, as well as organisational-level strategies to complement individual resilience training, is warranted to comprehensively address nurse burnout.
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