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Abstract

Introduction

The prevalence of workplace violence in healthcare is 50-60%. While it has been
linked to decreased job satisfaction, diminished quality of care, and economic bur-
dens on healthcare systems, there are still major gaps. Previous studies ignored
the Latin American perspective. Moreover, they neither offered causal evidence nor
measured its impact on psychological outcomes. The objective was to evaluate the
impact of workplace violence on psychological and work-related outcomes.

Methods

A secondary analysis of Peru’s 2016 National Healthcare Satisfaction Survey was
conducted. This was a large-scale survey that used a stratified two-stage cluster
sample design with a sample size of 5098 healthcare workers across all regions

of Peru. Propensity score matching and Poisson regression models were used to
assess the effect of self-reported workplace violence on outcomes, including depres-
sive symptoms, burnout, sleep problems, work-life balance, and intention to quit.

Results

Among 4,951 healthcare workers, workplace violence prevalence was 41.91% higher
in physicians (47.4%) than nurses (37.8%). WV had a moderate effect on sleep
problems (aPR: 2.06, 95% ClI: 1.45 to 2.97) and depressive symptoms (aPR: 1.65,
95% CI: 1.47—1.86). It showed small to moderate effects on burnout dimensions and
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intention to quit (aPR: 1.26, 95% CI: 1.13—-1.41). The impact on work-life balance
was small to negligible.

Conclusions

Workplace violence affects 4 in 10 Peruvian healthcare workers and is associated
with adverse psychological and work-related outcomes. These findings highlight the
need for improved reporting systems, targeted interventions such as policy develop-
ment and training programs, and ensure adequate reporting systems.

Introduction

Workplace violence (WV) poses a major challenge for healthcare. Its prevalence
stands at 50-60% among healthcare workers (HCWs), with psychological being the
most common [1-4]. It affects several life dimensions of HCWs. WV is associated
with stress and job dissatisfaction. It also impacts the healthcare system, leading to
diminished quality of care [5-9] and even carries an economic burden [10]. Hence,
several organizations have prioritized addressing WV in healthcare [11,12].

The field remains unclear despite the global recognition of workplace violence
(WV) as a healthcare priority. Our current understanding of WV is marked by a
global north perspective, which may not reflect a diverse cultural context [2,11].
Furthermore, most of the research has focused on reporting the prevalence of WV,
with little effort being put into studying its impact [8]. Moreover, there is a lack of
exploration of causality in studies that report an association with different outcomes,
which is understandable due to ethical constraints and a lack of advanced statistical
approaches. Lastly, while some authors intended to provide causal evidence, the
outcomes of the studies were only on psychological effects [13,14].

Hence, there is an unmet need to understand WV worldwide. At the same time,
other studies have closed the gap of WV in neglected regions, such as Africa [15].
However, there is still a lack of research in the Latin American region. Moreover,
this region has high rates of WV, mostly affecting HCWs [16]. Among the region’s
countries, Peru stands out due to major challenges such as its high diversity, lack
of HCWs, fragmentation with different funding sources, and multiple health service
delivery channels, which led to the burden of HCWs and inequity for the population
[17]. These claims make Peru an interesting setting for studying WV and its impact
on yet unaddressed outcomes.

Hence, this study evaluates the impact of workplace violence on psychological
and work-related outcomes. Moreover, to strengthen the validity of our findings and
provide richer insights, we employ advanced causal inference techniques, such as
propensity score matching (PSM) [18]. This technique enables researchers to mimic
randomization through adjustment of cofounders and is of most importance when
the data is obtained through observational studies [19]. Moreover, as exposure
to WV in a randomized controlled trial is unethical, the PSM is the most adequate
method to assess its impact on eligible outcomes.
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This study’s findings will help fill the gap on WV’s impact on HCWs’ psychological outcomes, such as depressive symp-
toms, burnout, and sleep problems, and work-related outcomes, such as intention to quit and work-life balance. Hence,
they will help to inform evidence-based policies and interventions, contributing to the global effort to address this perva-
sive issue in healthcare settings.

Materials and methods
Study design and data sources

This secondary analysis is based on the 2016 National Healthcare Satisfaction Survey (ENSUSALUD, for its abbreviation
in Spanish), the last ENSUSALUD survey conducted so far. It was organized by the National Health Superintendence and
the Minister of Health from Peru and conducted by the National Institute of Statistics and Informatics from April to July
2016 [20]. This survey was chosen because it is the largest one at present. Moreover, due to its stratified two-stage clus-
ter sample design and funding, it remains superior to primary data collection.

Peru is a diverse country with roughly 34 million inhabitants across 24 geopolitical regions, also called departments. Its
healthcare system is fragmented across different sectors, such as the Minister of Health, Social Insurance, Army/Police,
and Private Institutions. It is structured across levels of complexity based on resolution capacity, with I-1 being the lowest
and llI-E the highest.

For this large-scale survey, a stratified two-stage cluster sample design was followed. The primary sampling unit was
health facilities (n=183), and the secondary sampling unit was physicians and nurses (n=5098) across all regions of
Peru. The dataset is available online (https://portal.susalud.gob.pe/blog/base-de-datos-2016/).

The author, J.F.C., accessed the website on May 3, 2024, downloaded the anonymous dataset, and imported it into the
RStudio program. The dataset was cleaned and filtered using the dplyr package in RStudio.

Variables and procedures

The outcome variables were: 1) Depressive symptoms, measured with the Patient Health Questionnaire (PHQ)-2 [21],
which consists of two items. Response options include “never,” “some days,” “more than half of days,” and “nearly every
day.” The total score is calculated by summing items, ranging from 2 to 8. Scores higher or equal to 3 are considered
“depressive symptoms.” 2) Burnout and its dimensions, measured with the Maslach Burnout Inventory [22]. It is a 22-item
questionnaire comprised of three domains: Professional fulfillment, emotional exhaustion, and depersonalization. Each
domain is interpreted independently. We considered a cut-off score for “signs of burnout” of below 34 for professional
fulfillment, above 9 for depersonalization, and above 26 for emotional exhaustion; 3) Sleep problems, measured with the
Jenkins Sleep Scale, a 4-item questionnaire [23]. Items are rated 1-6 based on frequency in the last month: 1=never,

6 =almost every night. The cut-off score for considering a high frequency of sleep disturbances is 11 (higher); 4) Worklife
balance, which was measured by asking the question, “Does your workload give you enough time for personal and family
life?” It was scored on a 5-Likert scale, with 1=totally disagree and 5=totally agree. For this study, we considered scores
4 and 5 as “good work-life balance” and 1-3 as “no work-life balance.”; and 5) Intention to quit, measured with the ques-
tion, “Do you think or have plans to leave work in this establishment?”. The options were yes, no, or do not know. For this
study, we eliminated “does not know.” All of these conversions were done based on previous literature [24-27].

The independent variable in this study was Workplace Violence (WV), measured through self-reported experiences
within the past 12 months, with the question, “In the last 12 months, have you been a victim of ... in your workplace?”.
The four types of WV were physical aggression, threats, insult, or sexual harassment. Response options included “yes,”
“no,” or left blank. For blank responses, we recorded them as “no” for the analysis. In conducting regression analysis, we
created a variable called “any type of workplace violence.” Participants were classified as “yes” for this variable if they
reported any of the four types of workplace violence mentioned earlier; in the absence of any type of WV, they were clas-
sified as “no.”

[T
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The following covariates were included: age (years), gender (male or female), job (nurse or physician), postgraduate
training - referring to pursuing a master’s or doctoral degree (yes or no), level of care (primary, secondary or tertiary),
marital status (single or married), family support (yes or no), work stability based on contract (yes or no), years of practice
(junior or senior, based on a cut-off of ten years), working hours (based on a cut-off of 40 hours per week), income (cat-
egorized as less than 3,000 new soles [$ 800], between 3,001 and 7,500 soles [$800—2,000] and over 7,500 soles), and
region of residence (Lima or other regions)

Sample size estimation

While previous studies have been conducted [28], there were none to estimate the sample size required for our study.
Hence, we conducted a post-hoc power size calculation with the G*Power 3.1 software [29]. We assumed a minimum
detectable effect size of 1.5, with a marginal exposure probability (WV) of 0.6 [4], a statistical power of 80%, and a false
positive rate of 0.05. Since we planned to use propensity score matching (PSM), we assumed equal proportions for the
intervention and control groups (50% each). Additionally, the marginal probability of the outcome was set at 0.8, resulting
in @ minimum required sample size of 3,979 participants.

Data analysis

We followed a three-step process for data analyses: estimation of the prevalence of WV and its types, propensity score
matching, and regression analysis to evaluate the effect of WV on psychological outcomes. Analyses were conducted
in RStudio Version 4.2.2 (Viena, Austria, RStudio Corporation), employing the Matchlt packages [30]. The code and the
dataset are available as supporting information.

First, the prevalence and 95% Confidence Interval (95% CI) for WV and its types were estimated. For this, we considered
the cases of WV as the numerator and the total population as the denominator. Moreover, the 95% CIl was calculated using
the binomial test. This was performed for overall WV, its types for the whole population and subgroups, and the outcomes.

Second, propensity score matching (PSM) using the nearest method with a 1:1 matching method was employed,
with violence as the outcome and the covariates, described above, as independent variables [18]. The closeness of the
propensity scores of treatment and control units matched them. Units without a match were excluded. Chi-square and
T-student tests were employed to identify differences between treatment and control units.

Third, we employed Poisson regression models adjusting for all covariates. This was done for all healthcare workers
and for subgroups of physicians/doctors and nurses. The models were performed on pre-matching and post-matching
datasets. All models were assessed for colinearity with the Variance inflation factor, and all were below 5. We employed
forest plots to represent the effect sizes.

Ethical considerations

This study used anonymous data from the openly accessible ENSUSALUD 2016 survey. Participant confidentiality was
ensured, and only those who gave informed consent were included. The research adhered to the ethical principles of the
Declaration of Helsinki throughout the process.

Results

As shown in Fig 1, a total of 5098 HCWs were surveyed in ENSUSALUD 2016. We did not include 147, including 91 phy-
sicians and 56 nurses, mostly due to missing data (2.88%) (Fig 1).

Patient characteristics and workplace violence

Table 1 portrays key characteristics and the prevalence of WV and its subtypes. The mean age was 45.08 (SD [Stan-
dard deviation]: 11.27), ranging between 23 and 76. Most were females (62.88%), nurses (57.08%), and working in
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5098 Healthcare Excluded (n=147)
professionals * Level of care not available: 13
* Does not respond to intention to quit: 60
* No information regarding their contract: 26
* No information on working hours per
week: 4
* No information on income: 44

4951 Healthcare
professionals

| l

2125 Physicians | | 2826 Nurses

Fig 1. Participant selection flowchart.

https://doi.org/10.1371/journal.pone.0321845.9001

the secondary level of care (56.17%). Less than half of HCWs had postgraduate training (39.57%). Most were married
(33.61%) and had work stability (69.84%). Income was around 3,001 and 7,500 new soles, which is between 1,000-2,000
dollars in the majority (57.24%). Most HCWs were from regions outside Lima (77.60%).
Self-reported WV prevalence was 41.91 (95% Cl: 40.53 to 43.28), higher in physicians than nurses (47.4 versus 37.8).
Insults were the most common form of WV violence. The prevalence of self-reported WV was highest among those with
an income of over 7,501 new soles (51.09%), followed by physicians, males, those working in primary care, and those
who worked over 40 hours. The lowest prevalence was seen in those with lower incomes (36.67%) and nurses (37.8%),
females (39.35%), and those with work stability (40.18%). Regarding subtypes of violence, higher income had the highest
prevalence of self-reported violence in all subtypes, except physical violence, where tertiary care took the lead.

As shown in Table 2, physicians had a higher prevalence of all psychological and work outcomes than nurses. Four out
of 10 HCWs reported having no work-life balance, while three out of 10 reported wanting to quit their current jobs. Almost
one in four HCWs experienced depressive symptoms and emotional exhaustion.

Workplace violence effect on psychological and work outcomes

The results of the chi-squared and T-student test for socio-demographic characteristics separated by pre and post-PSM
are shown in Table 3. As shown in the PSM, there were no differences between categories.

As shown in Fig 2, adjusted multivariate Poisson regression models were estimated for each outcome of interest based
on the pre and post-PSM. WV was moderately associated with depressive symptoms in all models (PSM: aPR: 1.65,
95% CI: 1.47 to 1.86), as well as the intention to quit (PSM: aPR: 1.26, 95% CI: 1.13 to 1.41). In the case of professional
fulfillment, WV had a small to no effect on physicians (aPR: 1.00, 95% CI: 0.64 to 1.66), while it was moderate in nurses
(aPR: 1.92, 95% CI: 1.38 to 2.47). WV had a small effect on depersonalization and emotional exhaustion. However, it
moderately affected sleep problems for physicians (aPR: 2.06, 95% CI: 1.45 to 2.97) and nurses (aPR: 2.18, 95% CI: 1.48
to 3.28). Lastly, the effect on work-life balance was small in physicians (aPR: 1.18, 95% CI: 1.04 to 1.34) to null in nurses
(aPR: 1.16, 95% CI: 1.00 to 1.34).

Discussion
Summary of findings

Here, we conducted a secondary analysis of a large dataset that comprises 4951 HCWs (2125 doctors and 2826 nurses)
from Peru to identify the effect of workplace violence on psychological outcomes, such as depressive symptoms, burn-
out, sleep problems and work-related ones, such as work-life balance and intention to quit, employing propensity score
matching. Our major findings are as follows: 1) WV prevalence stands at 41.91 (95% ClI: 40.53 to 43.28), being higher in
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Table 2. Prevalence and 95% Confidence Intervals of depressive symptoms, burnout, sleep problems, work-life balance, and intention to quit

in Peruvian physicians and nurses.

Outcomes

All (n=4951)

Physicians (n=2125)

Nurses (n=2826)

Depressive symptoms

26.82 (25.59 to 28.06)

26.96 (25.08 to 28.85)

26.72 (25.08 to 28.35)

No work-life balance

39.06 (37.70 to 40.42)

47.11 (44.98 to 49.23)

33.02 (31.28 to 34.79)

Burnout: Low professional fulfillment

2.66 (2.22 to 3.11)

2.96 (2.24 to 3.69)

2.44 (1.19 10 3.01)

Burnout: Depersonalization

37.10 (35.76 to 38.45)

44.94 (42.83 to 47.05)

31.21 (29.50 to 32.92)

Burnout: Emotional exhaustion

26.82 (25.59 to 28.06)

33.98 (31.96 to 35.99)

21.44 (19.93 to 22.96)

Sleep problems

5.59 (4.95 to 6.24)

6.59 (5.53 to 7.64)

4.85 (4.06 to 5.64)

Intention to quit

28.19 (26.94 to 29.45)

33.65 (31.64 to 35.65)

24.09 (22.52 to 25.67)

https://doi.org/10.1371/journal.pone.0321845.t002

Table 3. Comparison of the covariates after propensity score matching.

Before PSM After PSM
Category Non-WV wv x2 (p-value) Non-WV wv x2 (p-value)

(N=2876) (N=2075) (n=2075) (n=2075)
Age 45.17 (11.49) 44.97 (10.95) 0.531 45.19 (11.42) 44.97 (10.95) 0.520
Gender: Male 988 (34.4) 850 (41.0) <0.001 856 (41.3) 850 (41.0) 0.875
Job: Nurse 1759 (61.2) 1067 (51.4) <0.001 1041 (50.2) 1067 (51.4) 0.438
Posgraduate training: Yes 1123 (39.0) 836 (40.3) 0.394 827 (39.9) 836 (40.3) 0.800
Level of care 0.091 0.328
Primary 315 (11.0) 260 (12.5) 229 (11.0) 260 (12.5)
Secondary 1649 (57.3) 1132 (54.6) 1150 (55.4) 1132 (54.6)
Tertiary 912 (31.7) 683 (32.9) 696 (33.5) 683 (32.9)
Marital status: Single 971 (33.8) 693 (33.4) 0.812 672 (32.4) 693 (33.4) 0.509
Family support: Yes 2508 (87.2) 1778 (85.7) 0.133 1796 (86.6) 1778 (85.7) 0.445
Work stability based on contract: Yes 1983 (68.9) 1475 (71.1) 0.113 1470 (70.8) 1475 (71.1) 0.891
Years of practice: Junior 1680 (58.4) 1211 (58.4) 0.994 1210 (58.3) 1211 (58.4) 1.000
Working hours in a week: Over 40 hours 1242 (43.2) 991 (47.8) 0.002 972 (46.8) 991 (47.8) 0.576
Income <0.001 0.615
Less than 3,000 new soles 934 (32.5) 541 (26.1) 534 (25.7) 541 (26.1)
From 3,001-7,500 new soles 1628 (56.6) 1206 (58.1) 1233 (59.4) 1206 (58.1)
Over 7,501 new soles 314 (10.9) 328 (15.8) 308 (14.8) 328 (15.8)
Region: Other regions 2254 (78.4) 1588 (76.5) 0.134 1599 (77.1) 1588 (76.5) 0.713

https://doi.org/10.1371/journal.pone.0321845.t003

physicians than nurses (47.4 versus 37.8); 2) Insults were the most common form of WV, followed by threats, physical
and sexual violence; 3) WV had a moderate effect on the development of sleep problems and low personal fulfillment;
however, the later was only seen in nurses; 4) WV had a small to moderate effect on the development of depressive
symptoms, depersonalization, and emotional exhaustion; and 5) WV had a small effect on the perception of no work-life

balance and in the intention to quit.

Limitations and strengths

Some limitations need to be considered when interpreting our results. First, we relied on a secondary dataset that was
not collected to address our research questions. Hence, although we adjusted for several cofounders, some may still be

PLOS One | https://doi.org/10.1371/journal.pone.0321845 May 7, 2025

7/12


https://doi.org/10.1371/journal.pone.0321845.t002
https://doi.org/10.1371/journal.pone.0321845.t003

PLO\S\%- One

PSMA 4 ; ——q 1

Non PSM 4 é ! —a—y 1

PSM-nurse 4 % E —_— :

Non PSM-nurse 4 3 1 P 1

PSM-doctor 4 g : f————t—— 1

Non PSM-doctor 4 8 E —a— :

PSM - P —— |

Non PSM{ 5 E ——] :

PSM-nurse ‘2 —t— |

Non PSM-nurse 4 % : —a—A 1

PSM-doctor % : f—t— 1

Non PSM-doctor 4 E —a— :

PSM - é } 4 ! 1

Non PSM{ E E: = i :

PSM-nurse Tgﬂ : I - { 1

Non PSM-nurse 'g 1 | | |

PSM-doctor g I f | 1

Non PSM-doctor - § | i { :

PSM A i —— !

Non PSM - é i —a— :

PSM-nurse A g 1 ] |

Non PSM-nurse - g : | | 1

PSM-doctor 4 § E —_— :

Non PSM-doctor 4 : = ;

PSMA ! —a— I

Non PSM 4 ‘% E —— :

PSM-nurse 4 % : f—t— A

Non PSM-nurse 4 -g : b 1

PSM-doctor - ‘g : —_ 1

Non PSM-doctor 4 & : —a— :

PSM - ! } o { |

Non PSM g i ' { :

PSM-nurse g E I = { 1

Non PSM-nurse 4 ;:) i I - i 1

PSM-doctor{ & 1 I e | !

Non PSM-doctor E I L | :

PSMA P —— |

Non PSM < £ | —.— 1

PSM-nurse - é !—‘—| :

Non PSM-nurse .35 :I—I—I 1

PSM-doctor - ; : —a—q :

Non PSM-doctor 5 : |—e=— 1
1 2 3

Prevalence Ratios (95% CI)

Fig 2. Effect sizes on the Poisson multivariate regression with and without propensity score matching in healthcare workers, doctors/phy-
sicians, and nurses. PSM - Propensity score matching. Black dashed line: Line of no effect at 1.00; Orange dashed line: Line of small effects at 1.68;
Red dashed line: Line of moderate effect at 3.47.
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unconsidered. Second, WV was self-reported and may introduce bias due to social desirability or fear of consequences
[31]. Hence, the prevalence of workplace violence may be higher than we reported. Lastly, while we employ PSM, the
cross-sectional nature of the study design limits the ability to make strong causal inferences.

Despite these limitations, this study has some strengths, such as the large sample size, the adherence to reporting
guidelines, and the employment of causal inference techniques.

Comparison with prior work

In our study, 4 out of 10 HCWs experienced WV in the past 12 months, slightly below those reported in systematic and
umbrella reviews. Notably, the prevalence of sexual violence in our study (1.72%) was much lower than the global rate

of 12.4% [1,2,4]. Additionally, contrary to previous research, our findings indicated a higher prevalence of all types of WV
among physicians than nurses [2]. Two key explanations emerge. First, previous studies suggest that WV may be per-
ceived as “part of the job” [32,33], potentially leading to non-reporting. Second, underreporting may also result from fear of
repercussions or social desirability bias [8]. In a context with a high prevalence of chauvinism, it is particularly unlikely that
the true prevalence of sexual violence is below the global average [34]. Thus, the true estimate of WV may be higher than
reported.

WV had a moderate to small effect on sleep problems, depressive symptoms, depersonalization, and emotional
exhaustion. This is in accordance with a wealth body of literature [13,35,36]. WV is a significant stressor, affecting even
those who witness it. This is particularly concerning in healthcare, where mental health disorder prevalence exceeds that
of the general population [37]. Therefore, WV may intensify these conditions. Moreover, the problems described here may
represent only the surface, as WV has been linked to post-traumatic stress disorder and substance abuse [38—40]. Symp-
toms like depressive signs and burnout may reflect underlying disorders.

There was a small to negligible effect on the intention to quit. This differs from one large study in Switzerland on
1,441 HCWs that found that those who experienced WV had a moderate to large effect on the intention to quit [41].
Two major explanations arise for this difference. First, that study did not account for cofounders nor employ causal
inference techniques. Second, major differences between Switzerland and Peru range from culture to priorities in
life to salary. In the Latin American context, work-related laws and job security are far from what developed coun-
tries may consider standards. This may explain why Peruvian HCW may not intend to quit even in deplorable condi-
tions. Hence, it may not only be due to statistical concerns but also depends on the context, which requires further
research.

Implications

This is the first large study to evaluate the effect of WV on several psychological and work outcomes in the South Amer-
ican region. Therefore, it has several implications. While the prevalence of WV was high, the comparison with worldwide
estimates suggests an underreporting of some types of violence, such as sexual and physical. Hence, further studies are
needed to uncover the true prevalence. Moreover, it requires the study of potential reasons why there may be an underre-
porting. Potential avenues comprise qualitative studies to address how WV is perceived, as previous research has shown
that HCW’s experiences it as“part of the job.”[32]

According to our study, WV’s impact is detrimental and needs to be considered by policymakers. While this is not a
recent problem, previous researchers have stated its importance. However, little to no efforts have been made in Peru.
While our findings provide a portrayal of the effects of WV, there is a need for longitudinal studies to assess long-term
consequences such as attrition or migration. There is a need to explore other psychological outcomes, such as post-
traumatic stress disorder, as it has been delineated in the literature, and it is feasible that the psychological outcomes
reported here may be a sign of other mental health problems as a product of WV.
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Lastly, considering the impact of WV on the healthcare system, actions must be taken urgently. A recent review of
interventions to reduce workplace violence shows that most fall under two categories: prevention and de-escalation [42].
While prevention interventions focused on identifying workplace violence through risk assessment skills, the de-escalation
interventions comprised training on communication skills to de-escalate patients. Notably, that review found no studies
from the Latin America region. Hence, new interventions, as mentioned before, need to be adopted or developed. Lastly,
there is still no light on our findings and the research landscape in WV.

Conclusions

Our findings suggest that workplace violence is moderately associated with depression, burnout, and insomnia while
slightly associated with no work-life balance and leave intention. This study highlights the impact of workplace violence in
the healthcare system and represents a call to implement better reporting systems, implement interventions, and conduct
further research in this realm.

Supporting information
S$1 Appendix. Dataset.
(DOCX)

S2 Appendix. RStudio Script.
(DOCX)

S3 Appendix. Supplementary table 1.
(XLSX)

Author contributions

Conceptualization: Javier A. Flores-Cohaila, Brayan Miranda-Chavez.

Data curation: Javier A. Flores-Cohaila, Brayan Miranda-Chavez, Cesar Copaja-Corzo.

Formal analysis: Javier A. Flores-Cohaila.

Funding acquisition: Cesar Copaja-Corzo.

Investigation: Brayan Miranda-Chavez.

Methodology: Javier A. Flores-Cohaila, Cesar Copaja-Corzo.

Writing — original draft: Javier A. Flores-Cohaila, Brayan Miranda-Chavez, Cesar Copaja-Corzo.
Writing — review & editing: Javier A. Flores-Cohaila, Brayan Miranda-Chavez, Cesar Copaja-Corzo.

References

1. LiuJ, GanY, Jiang H, Li L, Dwyer R, Lu K, et al. Prevalence of workplace violence against healthcare workers: a systematic review and meta-
analysis. Occup Environ Med. 2019;76(12):927-937.

2. Rossi MF, Beccia F, Cittadini F, Amantea C, Aulino G, Santoro PE, et al. Workplace violence against healthcare workers: an umbrella review of
systematic reviews and meta-analyses. Public Health. 2023;221:50-9. https://doi.org/10.1016/j.puhe.2023.05.021 PMID: 37406450

3. Mohamed FBM, Cheng LJ, Chia XEC, Turunen H, He HG. Global prevalence and factors associated with workplace violence against nursing stu-
dents: a systematic review, meta-analysis, and meta-regression. Aggress Violent Behav. 2024;75:101907.

4. Sahebi A, Golitaleb M, Moayedi S, Torres M, Sheikhbardsiri H. Prevalence of workplace violence against health care workers in hospital and
pre-hospital settings: an umbrella review of meta-analyses. Front Public Health. 2022;10:895818. https://doi.org/10.3389/fpubh.2022.895818 PMID:
36003634

5. Kim S, Kitzmiller R, Baernholdt M, Lynn MR, Jones CB. Patient safety culture: the impact on workplace violence and health worker burnout. Work-
place Health Saf. 2023 Feb;71(2):78-88. https://doi.org/10.1177/21650799221126364 PMID: 36476112

PLOS One | https://doi.org/10.137 1/journal.pone.0321845 May 7, 2025 10/12



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0321845.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0321845.s002
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0321845.s003
https://doi.org/10.1016/j.puhe.2023.05.021
http://www.ncbi.nlm.nih.gov/pubmed/37406450
https://doi.org/10.3389/fpubh.2022.895818
http://www.ncbi.nlm.nih.gov/pubmed/36003634
https://doi.org/10.1177/21650799221126364
http://www.ncbi.nlm.nih.gov/pubmed/36476112

PLO\Sﬁ\\.- One

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Yosep |, Mardhiyah A, Hendrawati H, Hendrawati S. Interventions for reducing negative impacts of workplace violence among health workers: a
scoping review. J Multidiscip Healthc. 2023;16:1409-21. https://doi.org/10.2147/JMDH.S412754 PMID: 37251104

Dillon BL. Workplace violence: impact, causes, and prevention. Work Read Mass. 2012;42(1):15-20. https://doi.org/10.3233/WOR-2012-1322
PMID: 22635145

O’Brien CJ, van Zundert AAJ, Barach PR. The growing burden of workplace violence against healthcare workers: trends in prevalence, risk factors,
consequences, and prevention - a narrative review. EClinicalMedicine. 2024;72:102641. https://doi.org/10.1016/j.eclinm.2024.102641 PMID:
38840669

Zoromba MA, Abousoliman AD, Zakaria AM, EI-Monshed AH, EI-Gazar HE. Mistreatment of nurses by patients and its impact on their caring
behaviors: The roles of psychological detachment and supervisor positive gossip. Int Nurs Rev. 2024 Apr 29.

Hassard J, Teoh KRH, Cox T. Estimating the economic burden posed by work-related violence to society: A systematic review of cost-of-illness
studies. Saf Sci. 2019 Jul 1; 116:208-21. https://doi.org/10.1016/j.ssci.2018.12.014

Fricke J, Siddique SM, Douma C, Ladak A, Burchill CN, Greysen R, et al. Workplace violence in healthcare settings: a scoping review of guidelines
and systematic reviews. Trauma Violence Abuse. 2023 Dec;24(5):3363—83. https://doi.org/10.1177/15248380221126476 PMID: 36341578

Arnetz JE. The joint commission’s new and revised workplace violence prevention standards for hospitals: a major step forward toward improved
quality and safety. Jt Comm J Qual Patient Saf. 2022 Apr;48(4):241-5. https://doi.org/10.1016/}.jcjq.2022.02.001 PMID: 35193809

Ding C, LiL, Li G, Li X, Xie L, Duan Z. Impact of workplace violence against psychological health among nurse staff from Yunnan-Myanmar
Chinese border region: propensity score matching analysis. BMC Nurs. 2023 Jul 26;22:242. https://doi.org/10.1186/s12912-023-01402-w PMID:
37495998

Shi L, Li G, Hao J, Wang W, Chen W, Liu S, et al. Psychological depletion in physicians and nurses exposed to workplace violence: a cross-
sectional study using propensity score analysis. Int J Nurs Stud. 2020 Mar;103:103493.

Njaka S, Edeogu OC, Oko CC, Goni MD, Nkadi N. Work place violence (WPV) against healthcare workers in Africa: a systematic review. Heliyon.
2020 Sep 1;6(9):€04800. https://www.cell.com/heliyon/abstract/S2405-8440(20)31643-1 PMID: 32964153

Ansoleaga E, Gémez-Rubio C, Mauro A. Workplace violence in Latin America: a review of the scientific evidence. Vertex. 2015;26(124):444-52.
PMID: 27089166

Carrillo-Larco RM, Guzman-Vilca WC, Leon-Velarde F, Bernabe-Ortiz A, Jimenez MM, Penny ME, et al. Peru — Progress in health and sciences in
200 years of independence. Lancet Reg Health - Am. 2021 Dec 20;7:100148.

Randolph J, Falbe K, Manuel A, Balloun J. A step-by-step guide to propensity score matching in R. Pract Assess Res Eval [Internet]. 2019 Nov 25;
19(1). Available from: https://scholarworks.umass.edu/pare/vol19/iss1/18

Littnerova S, Jarkovsky J, Parenica J, Pavlik T, Spinar J, Dusek L. Why to use propensity score in observational studies? Case study based on
data from the Czech clinical database AHEAD 2006-09. Cor Vasa. 2013 Aug 1; 55(4):e383—90.

INEI. Encuesta Nacional de Satisfaccion de Usuarios en Salud 2016—INFORME FINAL. [Internet]. 2016 [cited 2024 Jul 8]. Available from: https://
portal.susalud.gob.pe/wp-content/uploads/archivo/encuesta-sat-nac/2016/INFORME_FINAL_ENSUSALUD_2016.pdf

Bafos-Chaparro J, Ynquillay-Lima P, Delgado FL, Guillen FGF, Bafios-Chaparro J, Ynquillay-Lima P, et al. Evidencias psicométricas del Patient
Health Questionnarie-2 para la evaluacién de sintomas depresivos en adultos peruanos. Rev Cienc Médicas Pinar Rio [Internet]. 2021;25(5).
[cited 2025 Jan 12]; Available from: http://scielo.sld.cu/scielo.php?script=sci_abstract&pid=S1561-31942021000500021&Ing=es&nrm=iso&ting=es

Calderdn-de la Cruz GA, Merino-Soto C, Juarez-Garcia A, Dominguez-Lara S, Fernandez-Arata M. Is the factorial structure of the maslach
burnout inventory human service survey (MBI-HSS) replicable in the nursing profession in Peru? A national study. Enfermeria Clin Engl Ed.
2020;30(5):340-8. https://doi.org/10.1016/j.enfcli.2019.12.013 PMID: 32107121

Villarreal-Zegarra D, Torres-Puente R, Otazu-Alfaro S, Al-Kassab-Coérdova A, Rey de Castro J, Mezones-Holguin E. Spanish version of Jen-
kins Sleep Scale in physicians and nurses: psychometric properties from a Peruvian nationally representative sample. J Psychosom Res.
2022;157:110759. https://doi.org/10.1016/j.jpsychores.2022.110759 PMID: 35358746

Kroenke K, Spitzer RL, Williams JBW. The patient health questionnaire-2: validity of a two-item depression screener. Med Care. 2003;41(11):1284—
92. https://doi.org/10.1097/01.MLR.0000093487.78664.3C PMID: 14583691

Juhola J, Arokoski JPA, Ervasti J, Kivimaki M, Vahtera J, Myllyntausta S, et al. Internal consistency and factor structure of Jenkins Sleep Scale:
cross-sectional cohort study among 80 000 adults. BMJ Open. 2021 Jan 1;11(1):e043276. https://doi.org/10.1136/bmjopen-2020-043276 PMID:
33462100

Liebenberg AR, Coetzee Jnr JF, Conradie HH, Coetzee JF. Burnout among rural hospital doctors in the Western Cape: comparison with previous
South African studies Afr J Prim Health Care Fam Med. 2018 May 24; 10(1):e1-7.

Wickramasinghe ND, Dissanayake DS, Abeywardena GS. Clinical validity and diagnostic accuracy of the Maslach Burnout Inventory-Student Sur-
vey in Sri Lanka. Health Qual Life Outcomes. 2018 Nov 20;16(1):220. https://doi.org/10.1186/s12955-018-1048-y PMID: 30458785

Anduaga-Beramendi A, Beas R, Maticorena-Quevedo J, Mayta-Tristan P. Association Between Burnout and Intention to Emigrate in Peruvian
health-care Workers. Saf Health Work. 2019 Mar;10(1):80-6. https://doi.org/10.1016/j.shaw.2018.08.004 PMID: 30949385

Kang H. Sample size determination and power analysis using the G*Power software. J Educ Eval Health Prof. 2021 Jul 30; 18:17.

PLOS One | https://doi.org/10.1371/journal.pone.0321845 May 7, 2025 11712



https://doi.org/10.2147/JMDH.S412754
http://www.ncbi.nlm.nih.gov/pubmed/37251104
https://doi.org/10.3233/WOR-2012-1322
http://www.ncbi.nlm.nih.gov/pubmed/22635145
https://doi.org/10.1016/j.eclinm.2024.102641
http://www.ncbi.nlm.nih.gov/pubmed/38840669
https://doi.org/10.1016/j.ssci.2018.12.014
https://doi.org/10.1177/15248380221126476
http://www.ncbi.nlm.nih.gov/pubmed/36341578
https://doi.org/10.1016/j.jcjq.2022.02.001
http://www.ncbi.nlm.nih.gov/pubmed/35193809
https://doi.org/10.1186/s12912-023-01402-w
http://www.ncbi.nlm.nih.gov/pubmed/37495998
https://www.cell.com/heliyon/abstract/S2405-8440(20)31643-1
http://www.ncbi.nlm.nih.gov/pubmed/32964153
http://www.ncbi.nlm.nih.gov/pubmed/27089166
https://scholarworks.umass.edu/pare/vol19/iss1/18
https://portal.susalud.gob.pe/wp-content/uploads/archivo/encuesta-sat-nac/2016/INFORME_FINAL_ENSUSALUD_2016.pdf
https://portal.susalud.gob.pe/wp-content/uploads/archivo/encuesta-sat-nac/2016/INFORME_FINAL_ENSUSALUD_2016.pdf
http://scielo.sld.cu/scielo.php?script=sci_abstract&pid=S1561-31942021000500021&lng=es&nrm=iso&tlng=es
https://doi.org/10.1016/j.enfcli.2019.12.013
http://www.ncbi.nlm.nih.gov/pubmed/32107121
https://doi.org/10.1016/j.jpsychores.2022.110759
http://www.ncbi.nlm.nih.gov/pubmed/35358746
https://doi.org/10.1097/01.MLR.0000093487.78664.3C
http://www.ncbi.nlm.nih.gov/pubmed/14583691
https://doi.org/10.1136/bmjopen-2020-043276
http://www.ncbi.nlm.nih.gov/pubmed/33462100
https://doi.org/10.1186/s12955-018-1048-y
http://www.ncbi.nlm.nih.gov/pubmed/30458785
https://doi.org/10.1016/j.shaw.2018.08.004
http://www.ncbi.nlm.nih.gov/pubmed/30949385

PLO\Sﬁ\\.- One

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Ho DE, Imai K, King G, Stuart EA. Matching as nonparametric preprocessing for reducing model dependence in parametric causal inference. Polit
Anal. 2007;15(3):199-236.

Chakraborty S, Mashreky SR, Dalal K. Violence against physicians and nurses: a systematic literature review. Z Gesundh Wiss. 2022;30(8):1837—
55. https://doi.org/10.1007/s10389-021-01689-6 PMID: 35096514

Emary EAM, Arifin SRM, Yusof MZ. A qualitative systematic review of healthcare practitioners’ experience of workplace violence. Malays J Med
Sci. 2024 Feb;31(1):51-61. https://doi.org/10.21315/mjms2024.31.1.4 PMID: 38456107

Lim MC, Jeffree MS, Saupin SS, Giloi N, Lukman KA. Workplace violence in healthcare settings: The risk factors, implications and collaborative
preventive measures. Ann Med Surg. 2022 May 13;78:103727.

Mejia CR, Pulido-Flores J, Quifiones-Laveriano DM, Nieto-Gutierrez W, Heredia P. Male chauvinism among Peruvian medical students: Related
socio-educational factors in 12 Peruvian universities. Rev Colomb Psiquiatr Engl Ed. 2019 Oct 1;48(4):215-21.

Magnavita N,Di Stasio E,Capitanelli I,Lops EA,Chirico F,Garbarino S. Sleep problems and workplace violence: a systematic review and meta-
analysis. Front Neurosci. 2019 Oct 1;13:997.
FeiY, Yang S, Zhu Z, Lv M, Yin Y, Zuo M, et al. Workplace violence and burnout among Chinese nurses during the COVID-19 pandemic: does

the sense of coherence mediate the relationship?. BMC Psychiatry. 2023 Aug 8;23(1):573. https://doi.org/10.1186/s12888-023-05060-9 PMID:
37553656

Saragih ID, Tonapa Sl, Saragih IS, Advani S, Batubara SO, Suarilah I, et al. Global prevalence of mental health problems among healthcare work-
ers during the Covid-19 pandemic: A systematic review and meta-analysis. Int J Nurs Stud. 2021 Sep 1;121:104002.

Hilton NZ, Addison S, Ham E, C Rodrigues N, Seto MC. Workplace violence and risk factors for PTSD among psychiatric nurses: Systematic
review and directions for future research and practice. J Psychiatr Ment Health Nurs. 2022;29(2):186—203. https://doi.org/10.1111/jpm.12781 PMID:
34214247

Wang J, Zeng Q, Wang Y, Liao X, Xie C, Wang G, et al. Workplace violence and the risk of post-traumatic stress disorder and burnout among
nurses: a systematic review and meta-analysis. J Nurs Manag. 2022 Oct;30(7):2854—68.

New LL. How Workplace Challenges Affect the Risk of Substance Use Disorders in a Health Care Environment. Nurs Clin North Am. 2023
Jun;58(2):183-95.

Hammig O . Quitting one’s job or leaving one’s profession: unexplored consequences of workplace violence and discrimination against health
professionals. BMC Health Serv Res. 2023;23:11251

Kumari A, Sarkar S, Ranjan P, Chopra S, Kaur T, Baitha U, et al. Interventions for workplace violence against health-care professionals: a system-
atic review. Work. 2022;73(2):415-27. https://doi.org/10.3233/\WWOR-210046 PMID: 35431213

PLOS One | https://doi.org/10.1371/journal.pone.0321845 May 7, 2025 12712



https://doi.org/10.1007/s10389-021-01689-6
http://www.ncbi.nlm.nih.gov/pubmed/35096514
https://doi.org/10.21315/mjms2024.31.1.4
http://www.ncbi.nlm.nih.gov/pubmed/38456107
https://doi.org/10.1186/s12888-023-05060-9
http://www.ncbi.nlm.nih.gov/pubmed/37553656
https://doi.org/10.1111/jpm.12781
http://www.ncbi.nlm.nih.gov/pubmed/34214247
https://doi.org/10.3233/WOR-210046
http://www.ncbi.nlm.nih.gov/pubmed/35431213
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

