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ABSTRACT

Background: Violence is increasing in societies and workplaces around the world. This study
:  aimed to review the literature on violence against paramedics in the prehospital setting and
Article info: :  estimate the related exposure rates and types.

Received: 18 Dec 2020 Materials and Methods: The study was conducted based on the guidelines of systematic
Accepted: 15 May 2021 :  reviews and meta-analyses. The literature on the prevalence of workplace violence against
Available Online: 01 Jul 2021 :  paramedics published from January 1990 to September 2019 was searched in PubMed, Web of
: Science, Scopus, ProQuest, and Embase databases. The prevalence of violence was measured
by using the random-effects model in Stata software. Sub-group analysis and meta-regression

models were applied to explain the sources of heterogeneities.

Results: The prevalence of overall violence, physical violence, verbal violence, and sexual
harassment among study subjects were calculated to be 0.66 (95% CI CI: 0.20-1.11), 0.25
(CI: 0.16- 0.34), 0.58 (CI: 0.29-0.86) and 0.16 (CI: 0.09-0.22), respectively. There was no
significant difference between male and female paramedics in terms of violence types.
However, the prevalence of sexual harassment among women was higher than men (24%
vs. 6%). The highest rate of physical violence and sexual harassment belonged to Europe and
North America, while they had the lowest verbal violence. Asia and Australia had the lowest
rate of physical violence and sexual harassment.

Keywords: Conclusion: Prehospital emergency service providers face a higher risk of potential exposure
Paramedics, Workplace . to violence in health care settings. This issue necessitates the special attention of prehospital
violence, Meta-analysis, :  care administrators to reduce the risk and related consequences of workplace violence by
Assaultive Behavior . taking effective measures.
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1. Introduction

iolence is increasing in societies and

workplaces around the world [1]. Work-

place Violence (WPV) occurs every-

where, but it is significantly higher in

health care organizations [2-4]. Interna-

tional Council of Nurses reported that
healthcare workers are more likely to be attacked at the
workplace than police officers and prison guards [5]. Al-
though there are broad categories of occupational vio-
lence, it can be divided into three types: verbal, physical,
and sexual (sexual harassment & assault) [6-8].

The study findings in the United States showed that the
rate of violence in all professions is 12 per 1000 persons,
while in occupations related to health services, it is approx-
imately 22 per 1000 [9]. Although most studies focused on
nurses, WPV in the health care domain is not limited to
this group and includes other clinical staff, including phy-
sicians and emergency medical staff [10-12]. Emergency
medical staff are more likely to be exposed to violence
based on the nature of their jobs that requires providing
services at patients’ houses or workplaces and generally
outside the hospital [7, 13, 14]. Furthermore, close inter-
action with patients and their companions and bystanders
in stressful conditions increases the risk of violence [15].

Violence in the workplace has both personal and or-
ganizational consequences [16]. At the individual level,
acts of violence adversely affect the physical and mental
health of employees. Reports indicate that the rate of oc-
cupational injuries among paramedics is five times more
than the average rate of all occupations; most of it is due
to the act of violence [17]. Moreover, the occupational
mortality rate is high among paramedics, equivalent to
police officers and firefighters. The third leading cause of
occupational mortality is the act of violence [18]. Burn-
out, stress, and anxiety are some of the psychological
effects of violence against paramedics [19]. The preva-
lence of posttraumatic stress disorder, as one of the most
well-known and common complications after incidents
(such as acts of violence), is 20%, which is higher than
the average for all other occupations [20]. The statistics
might be higher due to the deficiency of rules, poli-
cies, and mechanisms to compel and support reporting
violence against paramedics, similar to other professions
such as police officers and firefighters [21].

It has been proven that violence against paramedics
adversely affects their performance, leading to a decline
in the quality of services provided to patients [19, 22,
23]. WPV against paramedics, compared to other health-
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care professionals such as nurses, is of great importance,
while it has been inadequately studied [13, 24]. Also, in
the studies, the reported prevalence rates are scattered.
So it is challenging to determine each type of violence
among prehospital emergency medical staff.

Although some systematic reviews have been conduct-
ed about WPV, they only integrated the findings of other
studies, and a standard meta-analysis was not performed
on quantitative results. One of these studies was the study
of Maguire et al. [12], in which the findings of studies on
violence against prehospital emergency staff published
from 2000 to 2016 were synthesized. In another study,
Pourshaikhian et al. [24] systematically reviewed the
literature on violence against the staff of Emergency
Medical Services (EMS) over 25 years (1990-2014) and
presented their results narratively. In the only systematic
review and meta-analysis found in this field, Sahebi et
al. [25] used meta-analysis to determine the prevalence
of violence among Iranian EMS staff. Clearly, this re-
view did not encompass international EMS personnel.
Considering the gap of knowledge in this field and the
importance of occupational violence among EMS em-
ployees, we aimed to review the literature on the vio-
lence against paramedics in the prehospital setting and
estimate exposure rates by the types of violence. These
estimates show the extent and severity of the problem,
which is the starting point for designing and implement-
ing any policy or intervention to reduce the violence
against paramedics. Moreover, we specified the findings
on violence exposure by gender and world regions.

2. Materials and Methods
Search strategy

This systematic review and meta-analysis was con-
ducted based on Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) [26]. All
articles that reported the prevalence of WPV against para-
medics were searched in PubMed (including MeSH and
Entrée terms), Web of Science (ISI), Scopus, ProQuest,
and Embase databases by the following search terms:

CERNT3 CEINNT3

“paramedic”, “violence”, “emergency medical techni-
cians”, “prehospital”, “ WPV”, “ Sexual Harassment”,
and “Sex Offenses”. Key operators such as “AND” and
“OR” were used to incorporate search terms. EndNote
software (version X7) was used for searching, down-
loading, and managing relevant articles. For analyzing
the extracted results of eligible studies, Stata version 12
was used. In addition, we searched all the reference lists

of selected papers to avoid missing any relevant articles.
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Inclusion and exclusion criteria

All published studies on prehospital emergency staff
were included. The studies that included other staff, such
as police officers and firefighters, were excluded because
the findings related to prehospital emergency staff can-
not be separated from other employees. The period of the
search was from January 1990 to September 2019. Fur-
thermore, we excluded all studies that were published
in languages other than English and duplicated stud-
ies. To conduct the meta-analysis, eligible studies were
screened in three phases. First, the titles and abstracts of
all papers were evaluated by two independent reviewers.
Then, the full texts of selected studies were reviewed,
and the probable disagreements between two assessors
were resolved by the principal investigator, who made
decisions on controversial articles. Finally, the data were
extracted by two independent reviewers for carrying out
a meta-analysis.

Data extraction

The data extracted from eligible studies were entered
into a template prepared in a Microsoft Excel spread-
sheet. The variables included the name of the first author,
publication year, study area, study design, sample size,
age-groups and the gender of participants, response rate,
and the number of participants exposed to violence. The
primary data were extracted by two reviewers and a third
investigator who controlled the process. The characteris-
tics of the studies are shown in Table 1.

Quality assessment

The quality of each relevant article was assessed using the
global burden of disease quality assessment checklist [36].
This checklist has been used in similar studies [37-40]. The
range of total quality score was within 0-13. Key crite-
ria for assessing the quality of included studies were the
sample size (0-3 score), the response rate (0-6 score),
and the sampling method (1-4 score).

Statistical analysis

The prevalence of violence was measured using a ran-
dom-effects model through metaprop in Stata statistical
software v. 12). A Forest plot was used for presenting the
results of the study. Heterogeneity between the includ-
ed studies was evaluated by 12 statistic and Cochran’s
Q test. Sub-group analysis and meta-regression models
were conducted to demonstrate the sources of heteroge-
neities. In the meta-regression model, we applied several
variables, including sampling method, publication year,
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level of study, and quality score in univariate levels. Fur-
thermore, a funnel plot was used for evaluating the pub-
lication bias. Egger’s test was applied to determine the
significance of publication bias (significant level: 0.05).

3. Results

In the first searching phase, 20809 papers were found,
including 20473 in PubMed, 151 in Web of Science, 142
in Scopus, 35 in ProQuest, and 8 in Embase. In the next
phase, 580 papers were removed by taking the duplicates
out. Then, 20229 records were selected for screening
based on the titles and abstracts and then full texts. Even-
tually, a total of 11 papers with 8694 participates were
chosen to be included in the meta-analysis (Figure 1).

The estimated prevalence of violence

We used metaprop comment to calculate physical, ver-
bal, sexual harassment, and total violence in Stata soft-
ware (version 12). Using the random model, the preva-
lence of overall violence among study subjects was 0.66
(CI: 0.20-1.11) (Figure 2).

The prevalence of physical violence was 0.25 (CI:
0.16- 0.34) (Figure 3). In addition, the prevalence of
verbal violence and sexual harassment among subjects
were 0.58 (CI: 0.29-0.86) and 0.16 (CI: 0.09-0.22), re-
spectively. Among different types of violence, verbal
violence was the most risk, and sexual harassment had
the least risk for paramedics. The prevalence of different
types of violence by gender is shown in Table 2 and by
continents and areas of the world in Table 3.

Quality of studies

In our results, most publications had a cross-sectional
design (10 studies). Their sample sizes were significant-
ly different (with a mean of almost 1421 participants).
The sampling methods varied substantially, including
census, random stratified sampling, and simple random
sampling. The level of included studies was national and
subnational. Moreover, the diversity of response rate
was considerable (10% to 89%).

Meta-regression and publication bias

Univariate meta-regression analysis was applied to
identify the sources of heterogeneity (Table 4). We con-
sidered 0.1 as the significance level of analysis in the uni-
variate model because of the limited extent of literature.
Among all variables used for analyzing the univariate
model, only the publication year could justify the 30% of

207
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Table 1. Characteristics of the included studies
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Figure 1. The process of search and selection of studies on workplace violence against paramedics (JPG format)
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Figure 3. Prevalence of physical violence against paramedics (TTF format)
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Table 2. Prevalence of different types of violence against paramedics by gender

Prevalence (95% Cl)

Type of Violence
Male Female
Physical 0.26 (0.19, 0.32) 0.26 (0.11, 0.41)
Verbal 0.60 (0.48, 0.71) 0.60 (0.39, 0.81)

Sexual harassment

0.06 (0.05, 0.08)

0.24 (0.05, 0.43)

the total heterogeneity in the meta-analysis, which was
not statistically significant (P=0.368).

We also evaluated publication bias using the funnel
plot and Egger’s test. The funnel plot showed that seven
studies were located out of the funnel plot (Figure 4).
Moreover, the results of Egger’s test (P=0.094) indicated
a publication bias in this study.

4. Discussion

To the best of our knowledge, this study is the first sys-
tematic review and meta-analysis on the global preva-
lence of WPV against paramedics. A total of 11 papers
were included in the meta-analysis. Because of the low
number of eligible studies, we decided to include all
studies without considering the quality score.

According to our study, a quarter of paramedics expe-
rienced physical violence worldwide, more than half of
them faced verbal violence, and less than two-tenths ex-
perienced sexual harassment. These rates might increase
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if the timeframe of study includes the entire career life
of paramedics rather than a year, as considered in most
studies in this field. The estimated rates are of little value;
the actual rate could be much higher [41]. The findings
of Gates’s study on 2042 emergency department staff
of 5 hospitals showed that 65% of assaults to the staff
were not reported and registered [42]. Also, the survey
results on employees of a health care organization re-
vealed that only 57% of the acts of physical violence and
40% of non-physical violence were reported to employ-
ers, of which 86% was an oral report [43]. This behavior
has different reasons, one of which is the lack of clear
and supportive policies and laws for reporting violence
against paramedics [21]. Another reason might be that
paramedics believe encountering violence is a natural
and an integral part of their profession [30]. Moreover,
they might be reluctant to report the violence because it
may be considered a weakness, meaning they failed to
handle a condition that led to the violence [30].

There were differences between the types of violence
prevalent in different world regions. Europe and North

Table 3. Prevalence of different types of violence against paramedics around the world

World Areas and Type of Violence Number of Studies Number of Samples MeantSD
Physical 4 6465 27.8117.64

Europe & North Verbal 4 6465 48.74+29.03

America

Sexual harassment 2 1922 19.0545.35

Physical 3 436 23.67+16.77

Asia Verbal 3 436 58.13+26.54
Sexual harassment 3 1734 8.7916.74

Physical 3 447 23.93+£12.57

The Middle East Verbal 3 447 69.62+12.62

Sexual harassment

lilealthin
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Table 4. Meta-regression analysis of affected factors with heterogeneity
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Heterogeneity Source Coefficients Std. Err. P Adj R? (%)
Publication year -0.018 0.019 0.368 0.30
Study quality score 0.015 0.018 0.417 -2.85
Level of study 0.036 0.073 0.637 -11.91
Sampling method 0.007 0.027 0.817 -15.62

America had the highest levels of physical violence and
sexual harassment but the lowest level of verbal violence.
Asia and Australia had the lowest physical violence and
sexual harassment rates and second rate for verbal vio-
lence. The Middle East had the highest rank for verbal
violence and the second rank for physical violence. To-
tally, paramedics in Europe and North America are more
at risk of WPV than other regions, while those working
in Asia and Australia have the lowest risk of occupation-
al violence. In the Middle East, paramedics experience
the highest level of verbal violence and relatively a high
level of physical violence. Most of these differences can
be explained by different cultural and social contexts.
For example, people of the Middle East are hesitant to
admit sexual harassment. In this area, speaking of sex, in
general, is taboo [44, 45]. The taboo is so strong that it
sometimes even prevents conducting studies on this sub-
ject. For example, the prevalence of sexual violence has
not been considered in three studies of the Middle East
included in our final analysis. The participants of these
studies were not questioned about the exposure to sexual
violence. This issue can lead to no or under-reporting
tendencies across different world regions [46, 47].

There was no significant difference between men and
women in terms of physical violence, nor verbal vio-
lence, or sexual harassment. However, the prevalence of
sexual harassment among women was higher than men
(24% vs. 6%). A similar pattern can be observed in most
studies performed on WPV in other professions; they
reported higher rates of sexual violence against women
than men [48-52]. It can be discussed that in man-dom-
inated professions and the ones that require face-to-face
and direct contact with the client (i.e., patient), female
employees might not receive enough protection [53-57].

The main limitation of this study was the low number
of eligible articles. Because of the scarcity of eligible
studies, meta-analysis was not conducted on some sub-
types of violence such as bullying, intimidation, and
sexual assault, and comparisons could not be made.
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However, meta-analysis and comparisons were made at
three main types of violence, namely physical, verbal,
and sexual [7, 8, 58]. In addition, in the few included
studies, in the final analysis, all critical issues such as
the source of violence (predator) were not considered.
However, we attempted to make quantitative descriptive
analysis and comparisons of those crucial issues using
more data available, such as violence by gender or by
continents and areas of the world.

Although the differences in the timeframe of eligible
studies in our review seem to be a limitation, it should
be noted that these time frames were slightly different.
Moreover, it cannot be considered a major limitation be-
cause the time span was not very wide, and it was the last
year for most studies (72% [n=8]).

5. Conclusion

WPV in a prehospital emergency care setting is a sig-
nificant problem, with evident and latent aspects and
magnitude like an iceberg. Paramedics are at the highest
risk of WPV among all health care professionals. This
finding indicates the necessity of special attention of pre-
hospital care administrators to reduce the risk and conse-
quences of WPV by taking effective measures.
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