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Abstract

Workplace bullying is a significant issue impacting various professions, including the health-

care sector. This study presents a meta-analysis aimed at assessing the global prevalence

of workplace bullying among medical students and identifying potential influencing factors.

Previous research suggests that medical students experience higher rates of bullying com-

pared to senior doctors. However, no worldwide meta-analysis has been conducted on this

topic. By utilizing a reliable measurement tool, this study will offer a comprehensive analysis

of the prevalence of workplace bullying among medical students. The findings are intended

to inform the development of strategies to address this issue and enhance the well-being

and professional development of medical students worldwide.

Introduction

Workplace bullying is a widespread issue encompassing various forms of mistreatment and

hostile behavior, including abusive supervision, incivility, bullying/mobbing, harassment, vic-

timization, emotional abuse, ostracism, and social undermining [1]. Although definitions of

workplace bullying vary across studies [2], it is widely recognized as a significant global public

health concern that negatively impacts physical and mental well-being as well as occupational

functionality [3]. Reports indicate that a substantial proportion of workers across different

occupations experience workplace bullying, with prevalence rates ranging from 10% to 20%

[4–6].

However, the healthcare setting appears to be particularly affected by workplace bullying.

For instance, Chambers et al. reported a 38% incidence of workplace bullying among senior

doctors in New Zealand [7], while a meta-analysis of 45 studies found an aggregate prevalence

of 26.3% among healthcare employees [8]. Additionally, a summary review by Goh et al.
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indicated that at least one-quarter of the nurse population is affected by workplace bullying

[9]. Despite variations in reported data, workplace bullying is a pervasive issue in the health-

care industry, which may be attributed to factors such as the emotional nature of healthcare

work, conflicting priorities of multidisciplinary teams, and rigid hierarchical structures among

healthcare worker [8, 10].

Medical students, occupying the lowest position within the medical hierarchy and being in

the preliminary stage of their medical careers, are reported to experience particularly severe

forms of bullying during clinical practice [11–13]. A multicenter study involving over 2300 stu-

dents from 16 American medical schools found 85% experienced harassment or belittling, with

40% experiencing both [14]. Similarly, a recent French epidemiological study reported that

41.7% of medical students and young doctors experienced workplace bullying [15]. In China, a

cross-sectional survey of 1,877 resident doctors from 12 hospitals across seven administrative

regions found a 51.4% rate of workplace bullying [16]. The severity of workplace bullying

among medical students or junior doctors is notably higher than among senior doctors, with

some studies reporting prevalence rates exceeding 60% [17–19]. Workplace bullying adversely

affects the psychological health and professional development of medical students, leading to

decreased confidence in clinical skills, career dissatisfaction, depressive symptoms, burnout,

and suicidal ideation [20]. Addressing these issues is crucial for maintaining the morale of the

medical workforce and improving recruitment and retention in the profession [11].

Despite the prevalence of workplace bullying among medical students, no global meta-anal-

ysis has been conducted on this topic. A previous meta-analysis has reported the prevalence of

harassment and discrimination in medical training to be 59.4%, but this study was conducted

over a decade ago and showed variations in definitions and participant groups [21]. A more

recent meta-analysis by Gianakos et al. in 2022 focused solely on surgical residency trainees

[22]. Additionally, these studies did not adopt uniform measurement scales, relying instead on

pooled prevalence data, which may lead to significant heterogeneity and compromise the

robustness of the findings.

Given the varied concepts of workplace bullying and diverse investigation methods, uncer-

tainty remains regarding the overall prevalence of workplace bullying among medical students.

Although some small-scale research has been performed in certain hospitals around the world,

a comprehensive meta-analysis and systematic review using a reliable and widely recognized

tool are necessary to accurately assess the overall prevalence of workplace bullying among

medical students.

Objectives

The proposed systematic review aims to address the following questions:

1. To estimate the global prevalence of workplace bullying among medical students based on

uniform diagnostic criteria.

2. To identify and analyze the potential influencing factors affecting workplace bullying

among medical students worldwide.

Method

Registration

This protocol has been registered on the International prospective register of systematic

reviews (PROSPERO) platform (registration number: CRD42023407078 https://www.crd.

york.ac.uk/PROSPERO/). Any deviations from this protocol will be noted in the final
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manuscript. Accordingly, we will update the PROSPERO record. The protocol will be con-

ducted according to the Preferred Reporting Items for Systematic reviews and Meta-Analyses

Protocols (PRISMA-P) checklist (S1 File) and the MOOSE statement [23, 24].

Ethics and dissemination

Ethics approval is not required for this protocol and systematic review, as they will involve only

summarized and anonymous data from existing studies, without direct involvement of human

participants. The primary ethical concern is the potential breach of patient privacy, given that

meta-analysis relies on published data and does not involve interventions. To mitigate this risk,

we will ensure that all included studies are sourced from legally accessible and publicly available

databases, that each study is reviewed for compliance with research ethics, and that the review

does not involve individual participant data meta-analysis, thereby ensuring that all data used

are anonymized and aggregated. Results will be disseminated through publication in a peer-

reviewed journal, presentation at both national and international conferences and forums, and

interactive dialogue with indigenous community organizations in the area.

Study eligibility criteria

Inclusion criteria. We will use the Population, Intervention, Comparison, Outcome, and

Study type (PICOS) approach to identify eligible studies, with no language restrictions applied.

The proposed inclusion criteria for this systematic review are as follows: (1) Population: Par-

ticipants must be medical students who are experiencing workplace bullying, with degree lim-

its including higher vocational education, junior college, undergraduates, postgraduates

(master’s or doctoral candidates), and students undergoing resident training; (2) Intervention:

Workplace bullying must be assessed using the Negative Acts Questionnaire (NAQ) or its

revised versions; (3) Comparison: Comparisons are not applicable in this study; (4) Outcome:

Studies must provide prevalence data, including a specific number of participants who are

experiencing workplace bullying; (5) Study Design: Only cross-sectional studies published

before September 1, 2024, will be included.

Exclusion criteria. We will exclude studies that meet any of the following criteria: (1)

Studies involving secondary vocational school students, nursing students, residents, or junior

doctors in a hospital; (2) Studies that do not meet the definition of workplace bullying; (3)

Studies that do not specify the measurement tools used; (4) Studies with incorrect data or with-

out separate data for the eligible population. Research providing only prevalence rates or posi-

tive number would be excluded; (5) Other study types include intervention studies, reviews,

conference papers, qualitative interview studies, longitudinal studies, theses, and dissertations;

(6) For studies that contain identical data, only the latest or the most comprehensive one will

be included. All others will be excluded; (7) Duplicate publications; (8) Full-text articles are

not available after exhaustive searches to locate the texts.

Information resources and search strategy. We will comprehensively search general and

Chinese databases to identify the relevant literature that meets our criteria from inception to

September 1, 2024. The general databases will include PubMed, Embase, and the Web of Sci-

ence. The Chinese databases will include China National Knowledge Infrastructure (CNKI)

and CBM (Sinomed). Our search will utilize medical subject heading (Mesh) terms combined

with text words and synonyms, such as ‘medical student’, ‘medical trainee’, ’workplace bully-

ing’, ‘workplace violence’, ‘harassment’, ‘mobbing’, and ‘offending’. The search strategy will be

tailored to each database. Additionally, we will perform manual searches and reference checks

to expand the search coverage. Details of the search strategy for PubMed database are provided

in S2 File.
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Outcomes and measurements

Primary and secondary outcomes. The primary outcome of the review is the overall

prevalence of workplace bullying among medical students, as measured by standard assess-

ment tools. The secondary outcomes are the source of workplace bullying, including superiors,

colleagues, and potential influencing factors such as geographic region, gender, specialty, and

degree.

The definition of a validated measurement tool for our study. In our study, validated

measurement tools, namely scales, will be used to assess workplace bullying. Negative Acts

Questionnaire (NAQ) and its revision versions will be adapted in our study. NAQ, proposed

by Einarsen, is the most widely used instrument worldwide for assessing exposure to work-

place bullying [25, 26]. It serves as a reliable measure for evaluation, with diverse translated or

revision versions that have undergone rigorous validation, exhibiting strong reliability and

validity [27–30]. The NAQ was the initial edition, containing 23 items, and a newer revision

followed this in 2009: the Negative Acts Questionnaire-Revised (NAQ-R), evaluating bullying

from three dimensions of negative behaviors and a single question [31]. Based on this scale,

the prevalence will be measured by self-reported frequency using a 5-point Likert-type scale,

ranging from 1 (never) to 5 (daily). Besides the self-reported scales, questionnaires based on

NAQ was the most widely used tool when measuring workplace bullying among healthcare

workers [32, 33]. We will review the measurement tools used in the literature, including any

modified or translated versions, to ensure they have been validated. Relevant reliability and

validity data for these tools, such as for the Chinese version of the NAQ-R, will be provided in

the meta-analysis. If multiple validated scales are used, we will conduct separate meta-analyses

for each distinct scale, if the data is sufficient. Alternatively, we will perform a single integrated

meta-analysis that encompasses all scales, considering the scale type as a factor in both sub-

group and sensitivity analyses.

Study selection and data extraction. Two authors (LHC and MMC) will independently

screen the titles and abstracts to assess the eligibility of all studies identified using the above-

mentioned strategies. Articles for which eligibility is uncertain will be subject to a full-text

review to gain more information. These studies will be judged according to the inclusion and

exclusion criteria. Assessments will be cross-checked, and discrepancies will be resolved

through discussion between the two investigators. If disagreements persist, a third reviewer

(CZL) will be consulted to reassess the data and facilitate additional discussions until consen-

sus is achieved. The following data will be extracted using a customized form: study character-

istics (e.g., title, first author, year of publication, geographic region, study design, sample size,

type of bullying, working conditions); participant characteristics (e.g., gender, age, degree, spe-

cialty); the prevalence of workplace bullying; risk factors; and sources of bullying.

Risk of bias assessment and study quality. For a meta-analysis of prevalence research,

the Joanna Briggs Institute (JBI) critical appraisal checklist for studies reporting prevalence

data will be used to evaluate the quality of the studies [34]. This tool assesses studies according

to nine items, which cover aspects such as sampling methods, research objects, data collection,

and analysis methods (S3 File). Each criterion is assessed as yes, no, unclear, or not applicable.

The evaluation strategy is based on JBI working group guidelines [34, 35]. If the answer is yes,

then the question is scored as one. Other answers are scored as zero. Total quality scores� 4,

5–7, and� 8 are regarded as low, moderate, and high quality, respectively [36]. Two investiga-

tors (LHC and MMC) will independently assess study quality. Their evaluations will be cross-

checked, and any discrepancies will be discussed and resolved.

If a consensus cannot be reached, a third reviewer (CZL) will be engaged to re-evaluate the

study quality and assist in resolving any persistent disagreements until a final consensus is
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reached. If more than 10 studies are available, publication bias will be initially analyzed by

visually inspecting funnel plots, with roughly symmetrical funnel plots indicating the absence

of bias and asymmetrical funnel plots indicating the presence of bias [37]. Following this visual

inspection, statistical tests including Begg’s test [38] and Egger’s [39] test will be performed,

with a P-value of less than 0.05 indicating potential publication bias. If publication bias is

detected, the ’ trim-and-fill method’ will be adopted to adjust for it [40, 41].

Data analyses

The aggregate prevalence will be pooled in STATA 12.0 software (STATA Corporation, Col-

lege Station, TX). To assess heterogeneity among the included studies, we will employ the

inconsistency index (I2) and the chi-square test [42, 43]. Both I2 statistic and chi-square test P
values were used to quantify heterogeneity, with I2> 50% and P< 0.05 considered as signifi-

cant cutoffs for heterogeneity. Based on the I2 value, the random-effects model (I2�50%, sig-

nificant heterogeneity) or the fixed-effect model (I2<50%, low heterogeneity) will be chosen

[42].

To explore the source of heterogeneity, we will perform subgroup analysis, sensitivity analy-

sis, and meta-regression analysis. Subgroup analysis will be conducted based on (1) participant

characteristics, including age, gender, race, and academic degree, to assess potential influenc-

ing factors, and (2) the type of measurement scale used, to evaluate how different validated

scales might affect the results. For the investigation of heterogeneous studies, we plan to con-

duct sensitive analyses to evaluate the influence of individual studies on the robustness of

pooled results as follows: (1) leave-1-out sensitivity analysis; (2) exclusion of low-quality stud-

ies according to JBI standards (total quality scores� 4) [34, 44]. The results of the meta-analy-

sis will be considered reliable if the effect size of all studies falls within the 95% confidence

interval of the meta-analysis’s effect size, and if there are no discernible differences between

the effect size and the total effect size after excluding any study. Given the high likelihood of

heterogeneity in prevalence studies, if applicable, we will further perform a meta-regression

analysis to investigate possible sources of heterogeneity [45].

Discussion

This protocol is for our meta-analysis on the prevalence of workplace bullying in global medi-

cal students, a topic that has not received sufficient attention to date. Published studies con-

ducted by certain hospitals indicate that the prevalence of workplace bullying among medical

students varies internationally. Thus, through meta-analysis, we aim to determine the overall

severity of workplace bullying and identify potential influencing factors. Our findings could

provide valuable insights for educators, healthcare managers, and policymakers. By under-

standing the scope and factors contributing to workplace bullying, they can develop targeted

precautions and interventions to address this issue. Ultimately, our goal is to enhance the

health quality and occupational environment for medical students, thereby supporting their

professional development and well-being.

Supporting information

S1 File. PRISMA-P 2015 checklist.

(DOCX)

S2 File. PubMed search strategy.

(DOCX)
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25. Dujo López V, González Trijueque D, Graña Gómez JL, Andreu Rodrı́guez JM. A Psychometric Study

of a Spanish Version of the Negative Acts Questionnaire-Revised: Confirmatory Factor Analysis. Front

Psychol. 2020; 11:1856. https://doi.org/10.3389/fpsyg.2020.01856 PMID: 32903298

26. Einarsen S, Raknes BI. Harassment in the workplace and the victimization of men. Violence Vict. 1997;

12(3):247–63. PMID: 9477540

27. Erwandi D, Kadir A, Lestari F. Identification of Workplace Bullying: Reliability and Validity of Indonesian

Version of the Negative Acts Questionnaire-Revised (NAQ-R). Int J Environ Res Public Health. 2021;18

(8).

28. Makarem NN, Tavitian-Elmadjian LR, Brome D, Hamadeh GN, Einarsen S. Assessment of workplace

bullying: reliability and validity of an Arabic version of the Negative Acts Questionnaire-Revised (NAQ-

R). BMJ Open. 2018; 8(12):e024009. https://doi.org/10.1136/bmjopen-2018-024009 PMID: 30530587

29. Giorgi G, Arenas A, Leon-Perez JM. An operative measure of workplace bullying: the negative acts

questionnaire across Italian companies. Ind Health. 2011; 49(6):686–95. https://doi.org/10.2486/

indhealth.ms1287 PMID: 22020012

30. Smith-Han K, Collins E, Asil M, Blakey AG, Anderson L, Berryman E, et al. Measuring exposure to bully-

ing and harassment in health professional students in a clinical workplace environment: Evaluating the

psychometric properties of the clinical workplace learning NAQ-R scale. Med Teach. 2020; 42(7):813–

21. https://doi.org/10.1080/0142159X.2020.1746249 PMID: 32286111

31. Einarsen S, Hoel H, Notelaers G. Measuring exposure to bullying and harassment at work: Validity, fac-

tor structure and psychometric properties of the Negative Acts Questionnaire-Revised. Work & Stress.

2009; 23:24–44.

PLOS ONE Workplace bullying among medical students

PLOS ONE | https://doi.org/10.1371/journal.pone.0310076 February 13, 2025 7 / 8

https://doi.org/10.1007/s00268-016-3642-7
http://www.ncbi.nlm.nih.gov/pubmed/27624759
https://doi.org/10.1136/bmj.38924.722037.7C
http://www.ncbi.nlm.nih.gov/pubmed/16956894
https://doi.org/10.1007/s00406-020-01144-9
https://doi.org/10.1007/s00406-020-01144-9
http://www.ncbi.nlm.nih.gov/pubmed/32462290
https://doi.org/10.3389/fpsyt.2022.840945
http://www.ncbi.nlm.nih.gov/pubmed/35250677
https://doi.org/10.1001/jama.2020.2901
https://doi.org/10.1001/jama.2020.2901
http://www.ncbi.nlm.nih.gov/pubmed/32453357
https://doi.org/10.1176/appi.ap.33.4.335
https://doi.org/10.1176/appi.ap.33.4.335
http://www.ncbi.nlm.nih.gov/pubmed/19690120
http://www.ncbi.nlm.nih.gov/pubmed/20730401
https://doi.org/10.1001/jamasurg.2018.0974
http://www.ncbi.nlm.nih.gov/pubmed/29800976
https://doi.org/10.1097/ACM.0000000000000200
https://doi.org/10.1097/ACM.0000000000000200
http://www.ncbi.nlm.nih.gov/pubmed/24667512
https://doi.org/10.1007/s00268-021-06432-6
https://doi.org/10.1007/s00268-021-06432-6
http://www.ncbi.nlm.nih.gov/pubmed/35006329
https://doi.org/10.1186/2046-4053-4-1
http://www.ncbi.nlm.nih.gov/pubmed/25554246
https://doi.org/10.1001/jama.283.15.2008
http://www.ncbi.nlm.nih.gov/pubmed/10789670
https://doi.org/10.3389/fpsyg.2020.01856
http://www.ncbi.nlm.nih.gov/pubmed/32903298
http://www.ncbi.nlm.nih.gov/pubmed/9477540
https://doi.org/10.1136/bmjopen-2018-024009
http://www.ncbi.nlm.nih.gov/pubmed/30530587
https://doi.org/10.2486/indhealth.ms1287
https://doi.org/10.2486/indhealth.ms1287
http://www.ncbi.nlm.nih.gov/pubmed/22020012
https://doi.org/10.1080/0142159X.2020.1746249
http://www.ncbi.nlm.nih.gov/pubmed/32286111
https://doi.org/10.1371/journal.pone.0310076


32. Homayuni A, Hosseini Z, Aghamolaei T, Shahini S. Which nurses are victims of bullying: the role of neg-

ative affect, core self-evaluations, role conflict and bullying in the nursing staff. BMC Nurs. 2021; 20

(1):57. https://doi.org/10.1186/s12912-021-00578-3 PMID: 33836739

33. Fullerton L, Oglesbee S, Weiss SJ, Ernst AA, Mesic V. Assessing the Prevalence and Predictors of Bul-

lying Among Emergency Medical Service Providers. Prehosp Emerg Care. 2019; 23(1):9–14. https://

doi.org/10.1080/10903127.2018.1470208 PMID: 30118605

34. Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C. Methodological guidance for systematic reviews of

observational epidemiological studies reporting prevalence and cumulative incidence data. Int J Evid

Based Healthc. 2015; 13(3):147–53. https://doi.org/10.1097/XEB.0000000000000054 PMID:

26317388

35. Munn Z, Moola S, Riitano D, Lisy K. The development of a critical appraisal tool for use in systematic

reviews addressing questions of prevalence. Int J Health Policy Manag. 2014; 3(3):123–8. https://doi.

org/10.15171/ijhpm.2014.71 PMID: 25197676

36. Onofri A, Pensato U, Rosignoli C, Wells-Gatnik W, Stanyer E, Ornello R, et al. Primary headache epide-

miology in children and adolescents: a systematic review and meta-analysis. J Headache Pain. 2023;

24(1):8. https://doi.org/10.1186/s10194-023-01541-0 PMID: 36782182

37. Sterne JA, Sutton AJ, Ioannidis JP, Terrin N, Jones DR, Lau J, et al. Recommendations for examining

and interpreting funnel plot asymmetry in meta-analyses of randomised controlled trials. Bmj. 2011;

343:d4002. https://doi.org/10.1136/bmj.d4002 PMID: 21784880

38. Begg CB, Mazumdar M. Operating characteristics of a rank correlation test for publication bias. Bio-

metrics. 1994; 50(4):1088–101. PMID: 7786990

39. Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple, graphical

test. Bmj. 1997; 315(7109):629–34. https://doi.org/10.1136/bmj.315.7109.629 PMID: 9310563

40. Shi L, Lin L. The trim-and-fill method for publication bias: practical guidelines and recommendations

based on a large database of meta-analyses. Medicine (Baltimore). 2019; 98(23):e15987. https://doi.

org/10.1097/MD.0000000000015987 PMID: 31169736

41. Page MJ HJ, Sterne JAC. Chapter 13: Assessing risk of bias due to missing results in a synthesis. In:

Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA (editors). Cochrane Hand-

book for Systematic Reviews of Interventions version 6.4 (updated August 2023): Cochrane; 2023.

42. Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat Med. 2002; 21

(11):1539–58. https://doi.org/10.1002/sim.1186 PMID: 12111919

43. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. Bmj.

2003; 327(7414):557–60. https://doi.org/10.1136/bmj.327.7414.557 PMID: 12958120

44. Wallace BC, Schmid CH, Lau J, Trikalinos TA. Meta-Analyst: software for meta-analysis of binary, con-

tinuous and diagnostic data. BMC Med Res Methodol. 2009; 9:80. https://doi.org/10.1186/1471-2288-

9-80 PMID: 19961608

45. Gagnier JJ, Moher D, Boon H, Bombardier C, Beyene J. An empirical study using permutation-based

resampling in meta-regression. Syst Rev. 2012; 1:18. https://doi.org/10.1186/2046-4053-1-18 PMID:

22587815

PLOS ONE Workplace bullying among medical students

PLOS ONE | https://doi.org/10.1371/journal.pone.0310076 February 13, 2025 8 / 8

https://doi.org/10.1186/s12912-021-00578-3
http://www.ncbi.nlm.nih.gov/pubmed/33836739
https://doi.org/10.1080/10903127.2018.1470208
https://doi.org/10.1080/10903127.2018.1470208
http://www.ncbi.nlm.nih.gov/pubmed/30118605
https://doi.org/10.1097/XEB.0000000000000054
http://www.ncbi.nlm.nih.gov/pubmed/26317388
https://doi.org/10.15171/ijhpm.2014.71
https://doi.org/10.15171/ijhpm.2014.71
http://www.ncbi.nlm.nih.gov/pubmed/25197676
https://doi.org/10.1186/s10194-023-01541-0
http://www.ncbi.nlm.nih.gov/pubmed/36782182
https://doi.org/10.1136/bmj.d4002
http://www.ncbi.nlm.nih.gov/pubmed/21784880
http://www.ncbi.nlm.nih.gov/pubmed/7786990
https://doi.org/10.1136/bmj.315.7109.629
http://www.ncbi.nlm.nih.gov/pubmed/9310563
https://doi.org/10.1097/MD.0000000000015987
https://doi.org/10.1097/MD.0000000000015987
http://www.ncbi.nlm.nih.gov/pubmed/31169736
https://doi.org/10.1002/sim.1186
http://www.ncbi.nlm.nih.gov/pubmed/12111919
https://doi.org/10.1136/bmj.327.7414.557
http://www.ncbi.nlm.nih.gov/pubmed/12958120
https://doi.org/10.1186/1471-2288-9-80
https://doi.org/10.1186/1471-2288-9-80
http://www.ncbi.nlm.nih.gov/pubmed/19961608
https://doi.org/10.1186/2046-4053-1-18
http://www.ncbi.nlm.nih.gov/pubmed/22587815
https://doi.org/10.1371/journal.pone.0310076

