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ABSTRACT

We aim to quantitatively synthesise available
epidemiological evidence on the prevalence rates of
workplace violence (WPV) by patients and visitors
against healthcare workers. We systematically searched
PubMed, Embase and Web of Science from their
inception to October 2018, as well as the reference

lists of all included studies. Two authors independently
assessed studies for inclusion. Data were double-
extracted and discrepancies were resolved by discussion.
The overall percentage of healthcare worker encounters
resulting in the experience of WPV was estimated using
random-effects meta-analysis. The heterogeneity was
assessed using the /* statistic. Differences by study-

level characteristics were estimated using subgroup
analysis and meta-regression. We included 253 eligible
studies (with a total of 331 544 participants). Of these
participants, 61.9% (95% CI 56.1% to 67.6%) reported
exposure to any form of WPV, 42.5% (95% Cl 38.9% to
46.0%) reported exposure to non-physical violence, and
24.4% (95% Cl 22.4% to 26.4%) reported experiencing
physical violence in the past year. Verbal abuse (57.6%;
95% Cl 51.8% t0 63.4%) was the most common form
of non-physical violence, followed by threats (33.2%;
95% Cl 27.5% t0 38.9%) and sexual harassment
(12.4%; 95% C1 10.6% to 14.2%). The proportion

of WPV exposure differed greatly across countries,

study location, practice settings, work schedules and
occupation. In this systematic review, the prevalence of
WPV against healthcare workers is high, especially in
Asian and North American countries, psychiatric and
emergency department settings, and among nurses and
physicians. There is a need for governments, policymakers
and health institutions to take actions to address WPV
towards healthcare professionals globally.

INTRODUCTION

Workplace violence (WPV) against healthcare
workers is a global problem,'? as it is a key occu-
pational hazard faced by healthcare professionals
worldwide. It is defined as ‘incidents where staff
are abused, threatened or assaulted in circum-
stances related to their work, including commuting
to and from work, involving an explicit or implicit
challenge to their safety, well-being or health’.® It
includes physical assault, aggression, sexual harass-
ment, bullying, and verbal abuse or threats.* WPV
has been associated with reduced job satisfaction,
commitment and efficiency, poor quality of life, as
well as increased stress, sleep disruption, burn-out
and even death.”™ In addition, WPV has a negative

Key messages

What is already known about this subject?

» Workplace violence (WPV) has been shown to
have negative effects on the organisation (eg,
staff turnover, higher absenteeism, reduced
job commitment and job dissatisfaction), the
mental and physical health of healthcare
practitioners, and the quality of healthcare
delivery.

What are the new findings?

» The global prevalence of WPV by patients
and visitors against healthcare workers is
high, especially in Asian and North American
countries, psychiatric and emergency
department settings, and among nurses and
physicians.

» Globally, more experienced healthcare
workers, white populations, physicians, nurses,
healthcare workers working in urban settings
and those working longer hours were more
likely to experience non-physical violence.

» Men, more experienced healthcare workers,
white populations, physicians, nurses, being
single/unmarried healthcare workers and those
working longer hours were more likely to
encounter physical violence.

impact on the retention of healthcare workers and
the quality of medical care.'%"?

Healthcare workers are the main providers of
healthcare services and the foundation of any
healthcare system. The efficiency, effectiveness and
quality of a nation’s healthcare system are directly
associated with the quality and size of its healthcare
workforce. Thus, investigating WPV against health-
care staff is of considerable importance. Enhanced
understanding of the issue can inform the devel-
opment of targeted interventions and policies to
reduce violence and improve the safety of health-
care staff and quality of care.

The significance of WPV against healthcare
workers has been increasingly recognised by deci-
sion makers, health professionals and researchers
globally. Previous reviews have tended to focus
on one particular group of healthcare workers
(eg, doctors, nurses or emergency medical service
personnel only) and/or specific types of WPV (such
as verbal, physical violence or sexual harassment
only).” ' In addition, the existing reviews' '® have
not used quantitative techniques to compute the
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Key messages

How might this impact on policy or clinical practice in the

foreseeable future?

» Knowledge of the prevalence of WPV by patients and visitors
against healthcare workers and understanding the differences
across groups can inform strategies for developing targeted
antiviolence campaigns and intervention programmes.

» Enacting preventive strategies and providing safer workplace
environments for healthcare workers should be urgently
prioritised.

» In particular, efforts should be targeted at emergency
department, mental health and pre-hospital settings.

» At the organisation level, measures might include
expanding staffing levels to decrease the need for individual
practitioners to work extended hours and developing
education and training programmes on managing WPV.

» Other measures could include increasing public awareness
about the negative impacts of WPV on healthcare
professionals and enforcing appropriate policies and
legislation (eg, encouraging staff to promptly report violent
acts and judicial punishment of perpetrators).

pooled prevalence rate estimates, or have only partially included
relevant studies.'””" Many more studies have been published
recently, which will allow a more precise quantitative analysis of
the prevalence rates of WPV against healthcare workers. Impor-
tantly, the prevention and control of WPV is not an isolated
event and needs to be considered in the context of the whole
health system. Previous studies™?’ have shown that gender,
occupation, practice settings and work schedules were associated
with WPV, These factors may vary across different countries.>* 2
At present, it is unknown whether WPV prevalence rates vary
across gender, study location, the time of violence occurrence,
occupations, practice settings and countries at the global level,
and which types of WPV have the highest prevalence and what
are the key risk factors associated with WPV, To investigate these
questions, we conducted a systematic review of relevant studies
on the prevalence of and risk factors for WPV in healthcare
workers across the world and investigated the causes of hetero-
geneity in findings across individual studies.

METHODS

This meta-analysis was conducted following the checklist of the
Meta-Analysis of Observational Studies in Epidemiology guide-
lines for the design, analysis and interpretation.”

Search strategy

We conducted a comprehensive search of PubMed, Embase and
Web of Science databases from their inception to October 2018
for pertinent studies that reported on WPV prevalence among
healthcare workers. The search terms were ‘workplace violence’
or ‘violence’ or ‘assault’ or ‘abuse’ or ‘aggression’ or ‘bullying’
or ‘harassment’ and ‘health care worker’ or ‘health worker’ or
‘health professional’ or ‘health care professional’ or ‘health care
provider’ or ‘healthcare worker’ or ‘healthcare professional’
or ‘healthcare provider’ or ‘physician’ or ‘doctor’ or ‘nurse’ or
‘nursing’ or ‘medical staff’. Only articles published in the English
language were considered. Additionally, we manually scrutinised
the reference lists of retrieved articles for additional pertinent
publications.

Inclusion and exclusion criteria

Studies meeting the following criteria were included: (1) the
study was of a cross-sectional or cohort study design; (2) the
study population was healthcare workers aged =18 years; (3)
WPV was from external sources (eg, patients, patients’ family
or relatives, or visitors); and (4) the study reported prevalence
rates of WPV against healthcare workers or provided sufficient
information for their calculation. We excluded reviews, essays,
conference abstracts, letters and commentaries. When multiple
publications from the same study population were identified, we
included the publication that presented the most complete infor-
mation on results or the publication with the largest number of
cases.

Data extraction

Relevant data from studies, including authors, year of publication,
study/geographical location, sample size, participants’ age (range
or mean age at entry) and gender, definitions and measurements
of WPV, frequency and type of WPV, prevalence rates, and prev-
alence period of WPV were extracted on to a data abstraction
form purposely designed for this study. WPV included physical
violence (physical and sexual assaults) and non-physical violence
(verbal abuse, threat and sexual harassment).

Quality appraisal

To assess the quality of included studies, an 11-point scoring
system recommended by the Agency for Healthcare Research
and Quality was applied for cross-sectional studies.>* This tool
comprises three items assessing the quality of participant selec-
tion (eg, inclusion/exclusion criteria), five assessing the quality of
measurement (eg, source of data, reliability/validity assessment)
and three assessing the quality of analysis (eg, management of
missing data, confounding). Each item has three choices: ‘yes’,
‘no” and ‘unclear’. Article quality was evaluated according to the
established scoring system: 1 point if the item was considered
in the study and 0 point if the item was not considered or we
were unable to determine if it had been considered. The score
ranges from 0 to 11 points, with a higher score representing
higher study quality; ratings are reported in online supplemen-
tary eTable 1. All studies were appraised by authors YG and JL.
The interobserver agreement (k) was 0.902.

Data analysis

Prevalence rates of WPV against healthcare workers were
calculated in meta-analysis using the random-effects model. If
studies reported results separately by perpetrators of WPV (eg,
patients, patients’ family or relatives, or visitors), we included
the estimated prevalence rates with the largest cases in the main
analysis. For studies that reported results separately by preva-
lence period of WPV (1-year prevalence and career period prev-
alence), we included the estimated 1-year prevalence of WPV
in the primary analysis. For studies that reported results sepa-
rately by types of non-physical violence (verbal abuse, threat and
sexual harassment), these outcomes were considered as indepen-
dent reports in the primary and subgroup analyses. To identify
the factors associated with prevalence of violence against health-
care workers, pooled ORs for potential influencing factors were
calculated with a random-effects model.

Statistical heterogeneity across studies was estimated with the
I? statistic, where values of 25%, 50% and 75% represented
cut-off points for low, moderate and high degrees of heteroge-
neity, respectively.®!
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Figure 1  Flow chart of identification of relevant observational studies in

relation to workplace violence.

Subgroup analyses stratified by gender, study location, study
period, the World Bank’s income categories, practice setting,
work schedules, WPV type and occupation of healthcare workers
were conducted to investigate potential sources of heterogeneity
between subgroups. Subgroup differences were tested by meta-re-
gression analysis (using STATA V.12.0 ‘metareg’ command).

Potential publication bias was assessed with the Egger’s
linear regression test,’* with the results indicating publication
bias when p<0.10. All statistical analyses were performed with
STATA V.12.0. Except where otherwise specified, p values were
two-tailed with a significance level of 0.05.

RESULTS

Study selection

The process of study selection, identification and inclusion
using the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses flow diagram is presented in figure 1. Initially,
11 598 articles were retrieved from PubMed, Embase and Web
of Science databases. After the initial screening of titles and
abstracts, 681 articles were selected for further full-text assess-
ment. After retrieving the full text for detailed evaluation, 253
studies were included in the qualitative analysis and 158 studies
were included in the quantitative meta-analysis (12-month prev-
alence of WPV).

Study characteristics

The main characteristics of the included 253 studies published
between 1987 and 2018 are shown in online supplementary
eTable 2. Of these 253 studies, 106 were conducted in Asian
countries, 54 in North America, 48 in Europe, 27 in Australasia
(Australia and New Zealand), 11 in Africa, 3 in Latin America and
4 studies were international collaborations. In total, 217 studies
reported results for both men and women combined; 68 studies
reported results for men and women separately; 1 study reported
results for men only; 18 studies reported results for women only;
and 16 studies did not report the gender. The sample size of
included studies ranged from 36 to 39 898 (median=380; IQR:
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Figure 2 (A) Data for any type of workplace violence set by year and
study location. (B) Data for non-physical violence set by year and study
location. (C) Data for physical violence set by year and study location. The
size of the circle is proportional to the sample size.

200-903), with a total of 331 544 participants. We included 114
studies that considered any type of WPV prevalence, 217 studies
that investigated the prevalence of non-physical violence and
212 studies that assessed physical violence. Verbal abuse was the
most common form of non-physical violence considered in the
included studies (n=1735), followed by threats (n=79) and sexual
harassment (n=75); 20 studies reported more than one type of
violence. The average quality assessment score of all included
studies was 5.3 points. Definitions of WPV varied across studies.
Some studies defined WPV according to a response to survey
question, and a few studies used definitions provided by the
WHO and/or the International Labour Office (online supple-
mentary eTable 3).

More than four in five studies on any type of WPV (95 of 114)
were published since 2006. Studies published before 2006 were
predominantly conducted in Europe. Studies from Asia, North
America and Australasia began to increase after 2006 (figure 2A).
More than three-quarters of the reports on non-physical violence
(279 of 349) were published since 2006. Studies on non-physical
violence published before 2006 were predominantly conducted
in North America. Studies on non-physical violence from Asia,
Europe and Australasia began to increase after 2006 (figure 2B).
More than half of these studies on physical violence (137 of
212) were published since 2010. Studies on physical violence
published before 2010 were mainly conducted in Asia and North
America. Studies on physical violence from Europe and Austral-
asia began to increase after 2006 (figure 2C).

The 12-month prevalence of any type of WPV against
healthcare workers

In total, 78 studies were included in the analysis to estimate
the 12-month prevalence of any type of WPV. Table 1 shows
the percentage of WPV reported in the included studies. From
the random-effects meta-analysis, a prevalence of 61.9% (95%
CI 56.1% to 67.6%) was estimated globally among health-
care workers, with significant heterogeneity across studies
(I’=99.9%, p<0.001).

For study location, Australasia had the highest prevalence
(70.9%; 95% CI 63.9% to 78.0%), followed by North America
(67.3%; 95% CI 48.8% to 85.8%), Asia (64.9%; 95% CI 59.6%
to 70.29%) and Africa (59.2%; 95% CI39.8% to 78.6%). Europe
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Table 1 Proportion of exposure to any type of WPV, non-physical and physical violence: overall estimate and subgroup analysis (12-month oL
prevalence) g'
Reports (n) Cases that experienced WPV/sample size (n) Proportion (%) 95% CI 2

Any type of WPV 78 69 416/130 158 61.9 56.1t0 67.6 P value* between groups 8
Sext =
Male 27 3686/6348 60.4 53.41067.3 0.70 g"
Female 30 24 860/47 730 59.0 53.3t0 64.7 g-
Combined 47 38 463/73 647 61.5 52.71070.4 @
NR 1 645/791 81.5 78.81084.2 8
Study location e
Asia 42 49 864/86 705 64.9 59.6 t0 70.2 0.04 B
Europe 15 7559/24 709 48.1 34.6t061.6 =
North America 6 4029/6784 67.3 48.8 t0 85.8 g
Australasia 7 4974/7349 70.9 63.9 to 78.0 g
Africa 7 2926/4509 59.2 39.8t0 78.6 %
Latin America 1 64/102 62.7 53.3t0 72.1 Qo
Setting+ §
Prehospital settings 3 346/415 83.9 74.41093.4 <0.001 ©
Primary care 12 4898/19 046 50.7 34.8 t0 66.6 é
General hospitals 43 51502/88 593 66.2 61.3t071.2 O_Q
Psychiatric/mental health 7 583/914 67.1 55.9t0 78.3 g
Mixed 14 5632/10 071 54.4 41.6 t0 67.1 2‘
ED 17 4840/6424 79.4 75.210 83.6 w
Other 7 1683/4239 38.8 18.6 10 58.9 8
Income category %
High 46 36 529/80 927 58.3 50.8 to 65.9 0.05 ~
Low and middle 32 32 287/49 231 67.0 62.5t0 71.5 8
Study period Zo
1990-1999 4 998/1633 65.6 51.1t0 80.0 0.75 § g
2000-2009 13 3150/5924 58.5 43.6t073.5 § 5
2010-2018 61 65 268/122 601 62.3 55.8 t0 68.8 ‘%— 8
Work schedules§ - §
Day shifts 1" 2163/4728 49.7 30.2 t0 69.3 0.0007 =
Night shifts 8 1148/3608 39.4 22.6 10 56.3 g
Mixed shifts 9 17 262/24 815 72.8 66.0 to 79.6 g
Rotating shifts 3 33212471 38.8 12.11089.7 -2
Unspecific shifts 60 47 952/97 898 60.9 54.2 10 67.5 §
Occupationq| 3
Physicians 26 9195/17 976 56.8 43.9t0 69.6 0.02 g
Nurses 44 44 739/81 747 59.2 51.7 t0 66.7 '8.
Other healthcare 12 2488/6768 44.4 26.110 62.6 3
professionals 8
Mixed 18 12 245/19 623 67.0 59.5t0 74.5 o
Non-physical violence 229 103 950/288 091 42.5 38.9 10 46.0 %
Type of non-physical violence g
Verbal 112 58 577/123 001 57.6 51.8t0 63.4 <0.001 N
Sexual harassment 52 5314/62 363 12.4 10.6 to 14.2 ‘S
Threats 48 12 210/50 848 33.2 27.5t038.9 e
Mixed 17 27 849/51 879 59.9 50.9 to 68.9 g
Sex** E
Male 52 10182/23 771 46.1 36.9 t0 55.3 0.47 g
Female 69 42 051/99 082 46.0 40.2t0 51.8 g
Combined 156 50 773/161 830 46.1 36.9 t0 55.3 Z
NR 3 614/2108 30.5 6.1t0 67.1 =3
Study location g
continued ';
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Table 1 continued

Reports (n) Cases that experienced WPV/sample size (n) Proportion (%) 95% CI
Any type of WPV 78 69 416/130 158 61.9 56.1t0 67.6 P value* between groups
Asia 113 62 597/160 236 455 40.4 t0 50.7 0.002
Europe 41 10 935/54 163 31.6 27.1 to 36.1
North America 24 15 827/35 324 58.7 46.0t0 71.4
Australasia 29 8515/21 008 38.7 28.0 t0 49.4
Africa 16 3532/10 222 32.7 21.51t044.0
Latin America 6 254477138 36.8 25.4t048.3
Settingtt
Prehospital settings 10 1114/2646 435 26.9 t0 60.0 <0.001
Primary care 27 9163/47 484 29.6 24.3t034.9
General hospitals 93 60 548/154 159 45.6 39.8t051.5
Psychiatric/mental health 25 2099/6270 37.1 17.9 10 56.3
Mixed 36 17 284/45 698 30.4 22910379
ED 49 739713 262 62.3 53.71070.8
Other 22 6113/18 436 38.1 31.4t044.8
Income category 0.21
High 143 56 540/170 570 40.7 36.3 t0 45.1
Low and middle 86 47 410/117 521 45.5 39.2t0 51.7
Study period 0.25
1990-1999 7 1607/3426 59.2 34.0to 84.4
2000-2009 54 16 191/42 106 43.5 36.6 to 50.4
2010-2018 168 86 152/242 559 41.4 37.2t045.6
Work schedulest# 0.84
Day shifts 29 6685/27 650 4.8 35.5t048.0
Night shifts 16 3665/6555 48.7 32.6 to 64.9
Mixed shifts 41 26 274775 983 42.5 34.6 t0 50.4
Rotating shifts 13 6301/19 098 43.0 29.7 t0 56.4
Unspecific shifts 159 58 739/177 254 40.5 36.4t044.6
Occupation§§ 0.64
Physicians 73 19 737/44 537 40.1 36.7 t0 50.4
Nurses 118 55 671/138 857 449 40.9 to 48.2
Other healthcare 24 6830/18 824 41.0 32.61t049.2
professionals
Mixed 58 19 995/77 489 40.8 38.3 10 50.6
Physical violence 138 35141/179 038 24.4 22.4t0 26.4
Sex1vl
Male 34 3756/13 512 25.6 18.71032.6 0.67
Female 39 16 051/75 346 21.2 17.5t024.9
Combined 96 15 189/89 064 24.7 22.7t0 26.7
NR 1 74/533 13.9 11.0t0 16.8
Study location
Asia 68 18 891/99 251 241 21.0t027.3 0.03
Europe 28 4817/34 005 20.1 15.3 10 25.0
North America 15 7101/21 936 373 31.9t042.8
Australasia 14 3413/14 152 28.2 20.1t0 36.4
Africa 10 780/5822 20.9 15.6 10 26.3
Latin America 3 138/3874 4.4 0.6 t0 8.1
Setting***
Prehospital settings 5 21411220 20.6 8.81032.3 <0.001
Primary care 13 1014/23 312 71 47t09.4
General hospitals 60 20 344/99 665 26.5 23.0t029.9
Psychiatric/mental health 14 937/1861 50.6 34.8t0 66.4
Mixed 21 8313/35 051 16.0 9.7t0223
ED 35 2494/8220 31.0 26.0 t0 36.0
Other 1 2275/9639 27.9 20.5t035.4

Income category

ybuAdoo Aq
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Table 1 continued
Reports (n) Cases that experienced WPV/sample size (n) Proportion (%) 95% CI
Any type of WPV 78 69 416/130 158 61.9 56.1t0 67.6 P value* between groups
High 82 23 356/112 883 25.0 22510275 0.62
Low and middle 56 17 784/66 157 23.6 20.11027.0
Study period
1990-1999 5 317/1801 32.6 15.31049.9 0.68
2000-2009 34 7245/29 272 24.0 19.0 t0 28.9
2010-2018 99 27 578147 967 243 22.0t026.6
Work schedulesttt
Day shifts 18 1506/11 188 14.0 9.8t018.2 0.27
Night shifts 10 1400/4273 25.6 12.0 to 39.1
Mixed shifts 26 8738/43 207 242 19.6 t0 28.8
Rotating shifts 8 1590/8475 17.3 11.1t023.5
Unspecific shifts 94 212781114717 24.8 22.7t026.9
Occupation$#
Physicians 46 7898/32 312 18.0 13.3t022.7 0.04
Nurses 72 19 478/92 989 26.8 24.11029.5
Other healthcare 14 1092/8339 15.1 10.2 to0 20.1
professionals
Mixed 34 6046/40 523 23.2 18.7t027.6

Australasia comprises Australia and New Zealand.
*P values for meta-regression.

tTwenty-seven articles reported their results by sex; therefore, there are 105 reports from 78 articles.

tEight studies reported their results by work settings; therefore, there are 91 reports from 78 articles.

§Eight studies reported their results by work schedules; therefore, there are 91 reports from 78 articles.
ITwelve studies reported their results by occupation; therefore, there are 100 reports from 78 articles.
**Thirty-three studies reported their results by sex; therefore, there are 280 reports from 140 articles.
t1Seventeen studies reported their results by work settings; therefore, there are 262 reports from 140 articles.
t#Nineteen studies reported their results by work schedules; therefore, there are 258 reports from 140 articles.
§§Eighteen studies reported their results by occupation; therefore, there are 273 reports from 140 articles.

19 Thirty-two studies reported their results by sex; therefore, there are 170 reports from 138 articles.
***Seventeen studies reported their results by work settings; therefore, there are 159 reports from 138 articles.
t1tFifteen articles reported their results by work schedules; therefore, there are 156 reports from 138 articles.
t+fNineteen studies reported their results by occupation; therefore, there are 166 reports from 138 articles.

ED, emergency department; NR, not reported; WPV, workplace violence.

had the lowest prevalence of WPV (48.1%; 95% CI 34.6% to
61.6%) (table 1).

Across practice settings, the prevalence was highest in prehos-
pital settings (83.9%; 95% CI 74.4% to 93.4%). Across work
schedules, group with mixed shifts had higher prevalence of
any form of WPV than day or night shifts (72.8% vs 49.7% vs
39.49%). Across occupations, nurses had the highest exposure to
any form of WPV, followed by physicians and other healthcare
professionals (59.2% vs 56.8% vs 44.4%) (p=0.02). No signif-
icant between-group difference was found for gender and study
period (all p>0.05).

In Asian countries, the pooled prevalence of any type of
WPV was 77.3% (95% CI 59.6% to 95.1%) in 1990-1999 and
decreased to 64.0% (95% CI 58.1% to 69.9%) in 2010-2018.
By contrast, there was an increasing trend in Europe (27.2% in
2000-2009 vs 53.0% in 2011-2018) (table 2).

The 12-month prevalence of non-physical violence against
healthcare workers

One hundred and forty studies with 229 reports investigated
the 12-month prevalence of non-physical violence. A prevalence
of 42.5% (95% CI 38.9% to 46.0%) for non-physical violence
was estimated globally among healthcare workers. Substantial
heterogeneity was observed (p<0.001; I?=99.9%). Verbal abuse
(57.6%; 95% CI 51.8% to 63.4%) was the most common form
of non-physical violence, followed by threats (33.2%; 95% CI

27.5% to 38.9%) and sexual harassment (12.4%; 95% CI 10.6%
to 14.290).

For study location, North America had the highest prevalence
(58.7%; 95% CI 46.0% to 71.4%), followed by Asia (45.5%;
95% CI 40.4% to 50.7%), Australasia (38.7%; 95% CI 28.0%
to 49.4%), Latin America (36.8%; 95% CI 25.4% to 48.3%),
Africa (32.7%; 95% CI 21.5% to 44.0%) and Europe (31.6%;
95% CI 27.1% to 36.1%). Across practice settings, the preva-
lence of non-physical violence was highest in emergency depart-
ments (EDs) (62.3%; 95% CI 53.7% to 70.8%). No significant
between-group difference was observed for gender, study period,
income category, work schedules and occupation (all p>0.035).

In Australasia, the pooled prevalence of non-physical violence
was 31.7% (95% CI 20.4% to 43.1%) in 2000-2009 and
increased up to 50.2% (95% CI 30.9% to 69.5%) in 2010-2018.
By contrast, there was a decreasing trend in Europe (35.6% vs
29.0%) and North America (90.9% vs 50.1%). The pooled prev-
alence of non-physical violence was stable in Asian countries
(2000-2009: 50.9% vs 2010-2018: 44.5%) (table 2).

The 12-month prevalence of physical violence against
healthcare workers

One hundred and thirty-eight studies investigated the 12-month
prevalence rate of physical violence. A prevalence of 24.4%
(95% CI 22.4% to 26.4%) for physical violence was estimated
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Table 3 Meta-analysis of risk factors associated with WPV against healthcare workers

Any type of WPV Studies (n) OR 95% Cl P (%) P for heterogeneity
Male (ref: female) 17 1.00 0.87t01.14 75.50 <0.001
Shift work (ref: no) 8 1.91 1.42 t0 2.56 83.00 <0.001
Higher education level (ref: associate’s degree or vocational diploma) 7 1.31 0.86 to 1.99 85.00 <0.001
Older workers (ref: <30 years old) 17 0.86 0.76 10 0.97 89.20 <0.001
Health professionals with training in violence management 3 1.44 0.57 to0 3.62 93.70 <0.001
(ref: no training in violence management)
Physicians (ref: other healthcare professionals) 2 1.43 0.76 10 2.72 80.40 0.024
Longer work tenure (ref: <5 years) 12 0.89 0.74 10 1.06 93.00 <0.001
Longer working hours per week (ref: <40 hours per week) 3 2.24 1.27 10 3.97 84.20 <0.001
Non-physical violence Studies (n) OR 95% Cl I* (%) P for heterogeneity
Male (ref female) 28 1.00 0.86t01.16 81.30 <0.001
Shift work (ref: no) 13 1.53 1.21t01.93 83.80 <0.001
Higher education level (ref: associate’s degree or vocational diploma) 5 1.30 1.11t01.54 0.00 0.497
Older workers (ref: <30 years old) 25 0.99 0.97 t0 1.01 81.30 <0.001
Health professionals with training in violence management 4 1.29 0.76 t0 2.18 87.80 <0.001
(ref: no training in violence management)
Physicians (ref: other healthcare professionals) 10 1.50 1.00 to 2.26 78.50 <0.001
Nurses (ref: other healthcare professionals) 1.79 1.10 t0 2.89 76.40 <0.001
Working in urban settings 3 1.43 1.03t01.98 16.20 0.31
(ref: working in rural settings)
White populations (ref: non-white population) 2 2.26 1.35t03.77 53.60 0.116
Longer work tenure (ref: <5 years) 23 1.13 1.01t01.26 95.10 <0.001
Longer working hours per week (ref: <40 hours per week) 5 1.41 1.1110 1.80 88.60 <0.001
Physical violence Studies (n) OR 95% CI 12 (%) P for heterogeneity
Male (ref: female) 18 1.33 1.09 to 1.62 76.60 <0.001
Shift work (ref: no) 10 1.77 0.92 to 3.41 93.50 <0.001
Higher education level (ref: associate’s degree or vocational diploma) 4 1.08 0.771t0 1.52 67.90 0.025
Older workers (ref: <30 years old) 16 0.98 0.97 t0 1.00 50.80 0.01
Unmarried (ref: married) 7 1.27 1.13t0 1.44 26.40 0.228
Physicians (ref: other healthcare professionals) 4 2.66 1.15t06.19 65.00 0.036
Nurses (ref: other healthcare professionals) 5 3.66 1.42 10 9.41 67.60 0.015
White populations (ref: non-white population) 2 2.23 1.34t03.71 51.90 0.149
Longer work tenure (ref: <5 years) 12 1.25 1.08 to 1.46 90.20 <0.001
Longer working hours per week (ref: <40 hours per week) 2 1.76 1.43102.16 0.00 0.93

ref, reference; WPV, workplace violence.

globally among healthcare workers, and there was a high hetero-
geneity (p<0.001; ’=99.7%).

Across study locations, North America had the highest prev-
alence (37.3%; 95% CI 31.9% to 42.8%), followed by Austral-
asia (28.2%; 95% CI 20.1% to 36.4%), Asia (24.1%; 95% CI
21.0% to 27.3%), Africa (20.9%; 95% CI 15.6% to 26.3%),
Europe (20.1%; 95% CI 15.3% to 25.2%) and Latin America
(4.4%; 95% CI 0.6% to 8.1%). Across practice settings, phys-
ical violence was the most prevalent in psychiatric/mental health
settings (50.6%; 95% CI 34.8% to 66.4%). No significant
between-group difference was observed for gender, income cate-
gory and work schedules (all p>0.05).

In Asian countries, the pooled prevalence of physical violence
was 19.6% (95% CI 14.1% to 25.1%) in 2000-2009 and
increased up to 25.0% (95% CI 21.4% to 28.5%) in 2010-2018.
By contrast, there was a decreasing trend in North America
(48.9% vs 32.6%). The pooled prevalence of physical violence
was stable in Europe (20.1% vs 20.3%) (table 2).

Factors associated with WPV

A total of 74 included studies investigated the predictors of
WPV. Table 3 shows the results of the meta-analyses of factors
associated with WPV. Healthcare workers exposed to shift work,

who were younger and who worked longer hours (>40 hours
per week) had a higher risk for any type of WPV. More experi-
enced healthcare workers, healthcare workers from white ethnic
backgrounds, physicians, nurses, healthcare workers working in
urban settings and those who worked longer hours per week
were more likely to experience non-physical violence. Male
healthcare workers, more experienced healthcare workers,
healthcare workers from white ethnic backgrounds, physi-
cians, nurses, being single/unmarried healthcare workers and
those who worked longer hours per week were more likely to
encounter physical violence.

Exclusion of studies with quality scores less than § yielded
pooled prevalence rates of 62.5% (95% CI 58.3% to 66.6%,
p<0.001), 44.1% (95% CI 39.7% to 48.6%, p<0.001) and
25.7% (95% CI 23.1% to 28.3%, p<0.001) for any type of
WPV, non-physical violence and physical violence, respectively.
Analysis of studies that reported the prevalence of WPV against
healthcare workers in any timeframe (12 months or lifetime) did
not alter the results of the primary and subgroup analyses. These
differences across subgroups were robust (eg, gender, study
location, occupation, settings and so on) (online supplementary
eTable 4).
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The Egger’s test showed significant evidence of publication
bias for studies that assessed the prevalence of any form of WPV,
non-physical violence and physical violence (Egger’s p<0.05).

DISCUSSION

This is the first comprehensive systematic review and meta-anal-
ysis to estimate the prevalence of any type of WPV, non-physical
violence and physical violence against healthcare workers across
the continents of the world.

This meta-analysis has added some newly important findings
compared with previous seven reviews and meta-analyses'* ™"’
in several important aspects. The number of included original
studies, study perspective, and the scope and depth of study
were different from the previous reviews. Our meta-analysis
included 253 studies with larger sample sizes and many more
events. The present study is the first to systematically summarise
evidence on the prevalence and predictors of WPV towards all
healthcare professionals (including physicians, nurses and other
healthcare staff). Additionally, more detailed and comprehensive
analyses were conducted in the current study. For example, the
relationships between the prevalence of WPV and the gender
of healthcare workers, practice settings, work schedules, profes-
sions mostly affected, geographical areas of affected healthcare
workers and the types of WPV with the highest prevalence rates
were investigated. Finally, we have identified the risk factors
associated with WPV.

One valuable and important finding was that the pooled prev-
alence of WPV was higher among Asian countries than European
countries. These observed differences may in part reflect differ-
ences in culture/context, differences in care or special workplace
interventions (eg, human-centred workplace cultures, provision
of adequate staffing levels, group training, open communica-
tion and so on) in various countries. Other possible reasons for
the observed differences could be the difference in healthcare
systems, lower numbers of healthcare workers per 1000 popula-
tion and lower government health expenditure in Asian countries
compared with European countries, resulting in heavier work-
loads for doctors and nurses and compromising communication
skills with patients.>™ Previous studies have highlighted that
appointment or referral systems do not operate in some Asian
countries (such as China, Thailand, India and so on).>**” There
are often lengthier waiting times in health settings in some Asian
countries (such as China and India) and less time available to
communicate with patients due to the heavier workloads, which
may result in WPV.*® 3% Alternatively, it could be that health-
care workers feel safer to report violent events in these settings
leading to the higher prevalence. We also found that compared
with European countries, North America and Australasia had a
higher prevalence of WPV. This finding was in line with Nelson’s
report™ that the highest rates of physical violence and sexual
harassment against healthcare workers were found in Australia,
England, Ireland, USA, Canada and New Zealand, while the
lowest rates of bullying and sexual harassment were found
in Europe. A possible explanation was that abuse cases were
under-reported in European countries. A 2014 Medscape Ethics
report indicated that European doctors were twice as likely to
not report suspected domestic violence than their US counter-
parts,*! and this tendency to under-report may carry over to
their own experiences of WPV. Nevertheless, more detailed anal-
yses on this difference are needed. Finally, the regional differ-
ences observed in the prevalence of WPV may be attributed to
broader social and individual factors. Social vulnerabilities are
contextual factors (eg, cultural attitudes to healthcare workers,

work setting, work environment and healthcare system). Indi-
vidual vulnerabilities might include age, gender, education level,
marital status, professional level and work tenure, as we identi-
fied these risk factors associated with WPV, These developmental
and environmental factors can differentially and adversely affect
different populations.*** This finding is important and provides
new insights for future studies on vulnerability factors contrib-
uting to differences in exposure to WPV.

There were no significant differences in the prevalence of
any form of WPV, non-physical and physical violence according
to gender. This is inconsistent with previous findings, which
have found that men are more likely to encounter WPV than
are women.** One possible explanation for our finding is
the sample size differences between the two genders in this
study, that is, there were fewer male than female participants.
Some previous studies also did not report on gender; thus,
gender differences may shift towards the null or become more
pronounced. Interestingly, when we further analysed gender
differences in the prevalence of WPV stratified settings within
studies, we found that women than men were less likely to be
exposed to physical violence, in primary care (OR=0.52; 95%
CI 0.29 to 0.92) and in general hospitals (OR=0.65; 95% CI
0.47 to 0.89); however, women were more likely to encounter
sexual harassment than were men (OR=3.92; 95% CI 2.70 to
5.70).

Healthcare professionals who worked in EDs and mental
health settings reported higher levels of non-physical and phys-
ical violence exposure, respectively. This finding is in accor-
dance with other studies,” *' ** #which implicate these settings
as risky for violence. For example, Cannavod et al* reported
that women working in ED experienced a lower risk of aggres-
sion from patients. Al-Azzam et al* showed that marital status,
work tenure, antiviolence policy and training about dealing with
violence were important predictors of WPV for mental health
department nurses. Jatic et al°° found that gender and workplace
setting (urban) were significantly associated with WPV in primary
care institutions. In future studies, focusing on these settings may
be of value in order to identify the key factors responsible for
WPV in each setting, or in each ward or department.

This study has several notable strengths. First, previous studies
have reviewed the prevalence of WPV against selected occupa-
tional groups (eg, doctors, nurses, ED staff only); however, the
number of included studies, study population, research perspec-
tive and key points were different from our study. Thus, this
is the first study investigating the prevalence and predictors of
WPV against healthcare professionals around the world to date.
Second, based on the subgroup analysis, we showed important
findings that the prevalence of any type of WPV was much
higher in Asian countries, North America and Australasia than in
European countries, and higher across work groups with mixed
shifts compared with fixed shifts groups (eg, day shifts and
night shifts). Third, verbal abuse was the most common form of
violence, followed by threats, physical assault and sexual harass-
ment. Healthcare workers who practised in EDs were at higher
risk for non-physical violence than other healthcare workers;
however, those who worked in psychiatric settings had a higher
risk for physical violence. Finally, we have further investigated
the trends of study period-specific WPV prevalence across study
locations. Overall, these analyses provide a broader view of WPV
prevalence and its risk factors among healthcare professionals.

Some potential limitations of this study need to be mentioned.
Although the definition of WPV was relatively objective and
specific, its prevalence could have been underestimated. Various
reasons for under-reporting WPV included absence due to injury
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or time lost, time-consuming incident reporting procedures,
inadequate supervisory or coworker support, fear of reprisal
or blame for reporting, or a belief that reporting violent cases
will not lead to any positive changes.’' ** Under-reporting could
result in underestimation of the true extent of the problem.
Second, high heterogeneity was observed in this meta-analysis,
as would be expected when pooling estimates across time and
locations. The heterogeneity across studies may result from
differences in healthcare systems, cultural background, samples,
definitions and measurement of violence, occupation, and prac-
tice settings. However, sensitivity analyses and consistent results
from various subgroup analyses indicated that our findings were
relatively reliable and robust, and the heterogeneity can be over-
estimated when studies with large sample sizes are pooled.*

We suggest that, first, studies that investigate sociodemo-
graphic characteristics and the reasons and intentions of perpe-
trators are important, as these can help to better understand the
reasons and risk factors for WPV. These can provide important
information for the prevention of WPV. Second, additional
studies investigating the long-term psychological and physical
negative effects of WPV for healthcare workers would be of
great value, as they could add to knowledge about the associ-
ations between WPV and adverse effects (eg, post-traumatic
stress disorder, depression, anxiety, burn-out, turnover and so
on). Third, standardising the definitions of WPV would further
strengthen research evidence.

Our findings have important policy implications for the
prevention and control of WPV. The findings from this study
highlight the importance of enacting preventive strategies to
reduce the risk of WPV over countries and practice settings.
Prevention measures might include providing adequate staffing
to reduce the weekly working hours of individual healthcare
workers, or developing education and training programmes to
assist healthcare workers to better manage WPV. It may also be
of benefit to increase public awareness towards the negativity of
the WPV phenomenon against healthcare professionals through
mass media campaign, and to enforce appropriate policies and
legislation (eg, encouraging staff to promptly report violent acts
and judicial punishment on the perpetrators). The study findings
suggest that prevention strategies are urgently needed, partic-
ularly in ED, mental health and prehospital settings,”® ***” to
reduce violence towards healthcare professionals at the work-
place in order to maintain the healthcare system.'* >

CONCLUSIONS

In conclusion, the results of this meta-analysis suggest that the
prevalence estimate of WPV committed by patients or visitors
is high towards healthcare professionals globally, with dispari-
ties in regions and practice settings. Enacting preventive strate-
gies and providing safer workplace environments for healthcare
workers should be urgently prioritised.
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