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ARTICLE INFO ABSTRACT

Keywords: Background: It is known that there has been an increase over the years in attacks by patients admitted to the
COVID-19 emergency department (ED) on healthcare workers; it is unclear what effect the COVID-19 pandemic has on
Pandemic these attacks.

izgiizovr::rkers Aim: to verify through a long-term time analysis the effect of COVID-19 on ED attacks on healthcare workers.
Violence Mothods: a quasi-experimental interrupted time-series analysis on attacks on healthcare workers was performed
SARS-CoV-2 from January 2017 to August 2021. The main outcome was the monthly rate of attacks on healthcare workers per

1000 general accesses. The pandemic outbreak was used as an intervention point.

Results: 1002 attacks on healthcare workers in the ED were recorded. The rate of monthly attacks on total ac-
cesses increased from an average of 13.5 (SD 6.6) in the pre-COVID-19 era to 27.2 (SD 9.8) in the pandemic
months, p < 0.001. The pandemic outbreak led to a significant increase in attacks on healthcare workers from
0.05/1000 attacks per month (p = 0.018), to 4.3/1000 attacks per month (p = 0.005).

Conclusions: The COVID-19 pandemic has led to a significant increase in attacks on healthcare workers in the ED.
Trends compared to pre-pandemic months do not seem to indicate a return to normality. Health institutions and
policymakers should develop strategies to improve the safety of the working environment in hospitals and EDs.

1. Introduction

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection and its related novel Coronavirus disease 2019 (COVID-19)
pandemic have become a major challenge for international public
health. In this scenario, emergency departments play a key role in the
early identification of infected patients requiring prompt treatment and
hospitalization. The work overload due to the increased access of pa-
tients to the emergency department (ED), notoriously a stressful envi-
ronment, the long work shifts, and the overwhelming psychological
stress led to increased risk of fatigue, insomnia, emotional disturbances
such as depression and anxiety, and burnout among healthcare
personnel [1]. This situation was worsened by the increased stigmati-
zation, intimidation, verbal and physical violence, and aggression
against health personnel, which have been increasingly reported
worldwide during the current pandemic [2,3]. This may reflect the
negative emotional impact upon the general population exerted by the
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COVID-19 disruptions and restrictions of social and economic activities.
The risk of violent or threatening behavior by patients and relatives is
further increased by the adoption of measures to prevent and control the
spread of Sars-COV-2 infection, such as quarantine and isolation [3].
Workplace violence against healthcare professionals is associated with
negative consequences, including work dissatisfaction, medical errors,
mental health problems, and reduced quality of patient care, and rep-
resents therefore a major public health issue [4-9]. This has increasingly
become a serious phenomenon worldwide and seems to affect personnel
working in the ED more often and seriously compared with other clinical
settings [10]. This could be attributed to overcrowding and long waiting
times, although individual characteristics of perpetrators, such as
alcohol, drug intoxication, or mental illness [11]. Several theories and
frameworks have been proposed to provide an explanation of the causes
and contributing factors of violence towards nurses in the emergency
department which could be used to develop specific intervention stra-
tegies to effectively address this problem [12]. Specifically, an
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interactive model of workplace violence could arise from the interplay
between characteristics of victims and perpetrators, as well as individual
and workplace risk factors [12].

A recent comprehensive search of the literature (conducted in
MEDLINE accessed through PubMed using the search strategy reported
in the appendix on July 22, 2022) identified 78 articles on workplace
violence during the COVID-19 pandemic. However, only few investi-
gated the occupational violence against healthcare personnel in the ED
before and during the pandemic [13-15], and only one has evaluated
the temporal trend of this type of violence using a quantitative approach
[13-15].

In this study, we aimed at evaluating whether and to what extent the
outbreak of the COVID-19 pandemic has worsened the workplace
violence against healthcare personnel in the emergency department.

2. Methods
2.1. Study design and setting

We conducted a single-center, retrospective observational study
performing a quasi-experimental interrupted time-series analysis on all
cases of workplace violence against health personnel that occurred at
the Emergency Department (ED) of the general hospital of Merano
(South Tyrol, Italy). This hospital is located in an Alpine region of
Northern Italy and serves a vast mountainous area with more than
100,000 inhabitants and more than 2.5 million tourist nights spent
annually. The ED of Merano Hospital had an average patient volume of
70,000 accesses per year before the COVID-19 pandemic. It is equipped
with a security service continuously available 24 h a day, 7 days a week.

2.2. Study period

The analysis was carried out on the data available in the workplace
aggression register from 1 January 2017 to 30 August 2021. This register
is compiled by the internal surveillance personnel of the hospital in
collaboration with the ED healthcare personnel and records information
about the interventions by the security service in the entire hospital and
the ED.

The aggression register is compiled monthly and the data are
expressed as the number of interventions per month. The workplace
violence variables used in our study and extrapolated from the register
were: 1. the number of workplace attacks against ED health personnel
that required the intervention of security service; 2 the number of
workplace attacks against ED health personnel that required the inter-
vention of the police; and, 3. the number of patients accompanied to the
ED by the police because they had engaged in aggressive behavior
against other people. The data were reported as an absolute number of
events per month (monthly ED counts) and as a standardized rate every
1000 accesses/month (monthly rate).

Data from the province of Bolzano on new COVID-19 positive pa-
tients were described as the number of new cases per month and were
obtained from the data provided by the Italian Institute of Health (Isti-
tuto Superiore di Sanita).

2.3. Ethical consideration

The study was approved by the Local Ethics Committee (Comitato
etico per la sperimentazione clinica, Azienda Sanitaria dell’Alto Adige,
Bolzano, Italia, approval number 57-2020) and was conducted accord-
ing to the Declaration of Helsinki regarding the Ethical Principles for
Medical Research Involving Human Subjects.

2.4. Statistical analysis

Single-group interrupted time-series analysis (ITSA) is a method for
evaluating longitudinal observational data [16,17]. It adopts a
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quasi-experimental approach to assess the impact of an event on the
study population and its effect on the variables analyzed. The dependent
variable is a serially ordered time series and the impact of an inter-
vention is analyzed by evaluating any change in the trend of the values
of the post-event variable after extrapolation of the pre-event trend [18].
In the current study, we performed different ITSA models with one
changepoint (i.e., March 2020, corresponding to the Sars-CoV-2
pandemic outbreak) to quantitatively assess the impact of the
COVID-19 pandemic on the workplace violence against health workers
in the ED. To this aim, we compared two time periods, i.e., before and
after the onset of the pandemic. The dependent variables of the different
ITSA models were the different aggression rates over 1000 accesses per
month extracted from the aggression register.

The single group ITSA were conducted using the user-written STATA
command "itsa" specifying the prais model (Supplementary material 1).
This model automatically follows a first-order autoregressive [AR (1)]
process that takes into account the correlation between the first-order
errors [19].

In the different models, the time elapsed from the start of the study
was entered as a continuous variable at regular monthly intervals. A p-
value of less than 0.05 was considered significant. All analyses were
performed in STATA version 16 (StataCorp).

3. Results

The total number of ED visits during the study period was 235,794
(monthly mean 4,240; SD 820). At the outbreak of the pandemic, the
number of monthly accesses decreased from a mean of 4,721 (SD 222)
monthly accesses in the pre-COVID period to an average of 3,225 (SD
681) accesses in the post-COVID period (p < 0.001).

The total number of workplace aggressions was 1,002. Overall, the
monthly average of attacks against healthcare personnel was 17.9 (SD
10.1), increasing from 13.5 (SD 6.6) in the pre-COVID-19 era to 27.2 (SD
9.8) in the months following the outbreak of the pandemic (p < 0.001).
Considering the overall monthly accesses to the ED, the rate of aggres-
sions every 1000 accesses/month increased from 2.8 (SD 1.4) in the pre-
COVID-19 period to 8.6 (SD 2.6) in the pandemic period.

Fig. 1 shows the temporal trend of the new cases of SARS-CoV-2 in
South Tyrol and the absolute number of attacks against health personnel
of the ED per month. The temporal trend of aggressions remained stable
during the months before the pandemic. Since March 2020, there was a
trend of more aggressions during the pandemic with peaks temporally
associated with the increase of new SARS-CoV-2 cases in South Tyrol.
Furthermore, there was a clear temporal correlation between the num-
ber of aggressions against healthcare personnel and the introduction of
government restrictions to the general population (Fig. 1).

Fig. 2 shows the ITSA of attacks against health personnel that
required the intervention of the security service. According to the effect
analysis of the intervention performed through ITSA on the hypothetical
global time series trend, in the pre-pandemic period there were 1.9
aggressions/1000 accesses per month (CI 95% 1.2-2.6, p < 0.001) with a
significant increasing trend of 0.05 attacks/1000 accesses per month (CI
95% 0.00- 0.09, p = 0.018). In March 2020, the number of aggressions
increased by 4.3/1000 accesses per month (CI 95% 1.4-7.2, p = 0.005)
with a subsequent stable trend without significant changes (p = 0.977)
(Fig. 2).

The mean monthly number of requests for police intervention in the
ED was 7.3/month (SD 4.7) in the pre-COVID-19 months compared to
8.8/month (SD 3.4) after the outbreak of the pandemic (p = 0.226).

During the pre-pandemic period, the requests were 1.4/1000 ac-
cesses per month (CI 95% 0.8-1.9, p < 0.001) with a slight increase,
although not significant, until the outbreak of COVID-19 (p = 0.654)
(Fig. 3). In March 2020, the number of requests increased by 1.9/1000
accesses per month (CI 95% -0.1-3.9, p = 0.056) and then showed a non-
significant decrease, which however did not reach pre-pandemic levels
(p = 0.434) (Fig. 3).
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Fig. 1. Rate of attacks against healthcare peronnel in emergency departments standardized per 1000 emergency department visits and rate of new SARS-CoV-2
positive in South Tyrol from January 2017 to August 2021.
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Fig. 2. Interrupted time series analysis assessing the rate of attacks against health care workers that required the intervention of hospital security standardized per
1.000 monthly emergency department visits.
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Fig. 3. Interrupted time series analysis assessing the rate of police intervention for attacks on healthcare workers in emergency departments standardized per 1.000
monthly emergency department visits.
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Fig. 4. Interrupted time series analysis assessing the rate of aggressive patients brought to the emergency department by the police standardized per 1.000 monthly
emergency department visits.
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The number of patients accompanied to the ED by the police because
they had been aggressive against other people was 1.7/1000 accesses
per month (CI 95% 1.2-2.2, p < 0.001) in the pre-pandemic period, with
a significant increasing trend of 0.06/1000 accesses per month (CI 95%
0.03-0.09, p < 0.001) up to March 2020. At the outbreak of the
pandemic, no significant increase was observed, with a return to pre-
pandemic levels at the end of the study period (Fig. 4).

4. Discussion

The main finding of this study is that the outbreak of the COVID-19
pandemic was associated with a significant increase in workplace
violence against healthcare personnel working in the ED, requiring the
intervention of the security service or the police.

Two recent systematic reviews of the literature have investigated the
prevalence of workplace violence against healthcare personnel during
the COVID-19 pandemic [20]. In one review including 17 studies (17,
207 healthcare workers) found a prevalence of overall violence of 47%
(95% CI: 34-61%), whereas the prevalence of physical and psychological
violence was 17% (95% CI: 6-28%) and 44% (95% CI: 31-57%),
respectively [20]. Of note, occupation violence was more frequently
directed against physicians (68%; 95% CI: 31-95%) compared to other
healthcare workers [20]. A second review (including 14 studies with 11,
934 healthcare workers) yielded similar results: the pooled prevalence
for violence was 42% (95% CI: 30%-54%) [21].So far, only two studies
have compared workplace violence against healthcare professionals
working in the ED before and during the COVID-19 pandemic [13,15].
One study evaluated the temporal trend of aggressions towards health-
care personnel before and during the COVID-19 pandemic using a
quantitative approach. This study from the USA evaluated the influence
of COVID-19 outbreak on workplace violence at an academic emergency
department, showing a positive association between the monthly ED
referrals of COVID-19 patients and the rate of workplace violent
behavior in the ED (r = 0.24) [13]. Monthly incidents of ED violence
from January 2019 to December 2020were obtained from an internal
register of the security service and the electronic medical records and
included reports of physical and verbal violence. The aggressions and
violent incidents increased significantly during the pandemic (2.53 in-
cidents per 1000 visits) compared to the 3 months prior (1.13 per 1000
visits, p < .001) and to the previous year (1.24 incidents per 1000 pa-
tient visits, p < .001). A higher incidence of assault during the pandemic
compared to before was also reported by healthcare personnel in a
survey (p = .019).

Our study confirms that the outbreak of the COVID-19 pandemic was
temporally associated with a marked increase in workplace violence
against healthcare personnel working in the ED and severe enough to
require the prompt intervention of the security service or the police.
Compared to the aforementioned study, the interrupted time series
analysis technique allowed us to investigate temporal trends more
innovatively and accurately, and to quantify their effect concerning the
COVID-19 outbreak, the previous and the following period by providing
a statistical comparison [13].

Furthermore, in the present study, we also evaluated the number of
patients accompanied to the ED by the police because they had been
violent towards other people, showing a significant increase compared
to the period before the COVID-19 pandemic. This finding corroborates
the hypothesis that the COVID-19 pandemic and its related restrictions
of social and economic activities have exerted a negative emotional
impact upon the general population, leading to increased aggressive-
ness, including domestic violence, also outside the hospital [22,23].

Several reasons could explain the increase in workplace violence
against healthcare workers in the ED during the COVID-19 pandemic.
This unprecedented health emergency has posed a huge burden to
health systems and resources, which in turn could have negatively
affected the quality of care, leading to increased dissatisfaction by pa-
tients and their family members [14]. The long working hours and heavy
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workload led to increased stress levels and exhaustion among healthcare
professionals, which in turn could have facilitated conflicts with patients
and their relatives, further exacerbated by the need to follow strict rules
and regulations to prevent the spread of the infection [14].

The significant increase in workplace violence against healthcare
professionals in the ED during the COVID-19 pandemic emphasizes the
urgent need for implementing solutions aimed at improving their safety.
The current pandemic has greatly increased the risks for healthcare
workers. According to the latest figures from the International Com-
mittee of the Red Cross (ICRC), 848 violent incidents associated with
Covid-19 were recorded from February to December 2020, and this
figure is likely to be only “the tip of the iceberg” [24]. This led to the
creation of the Health Care in Danger initiative, developed by the Red
Cross and Red Crescent Movement with the aim of “reducing the inci-
dence and the impact of violence against health care. This goal covers
the violence during conflict and other emergencies, which encompasses
not only military attacks on health-care facilities and staff, medical ve-
hicles, and patients, but also obstruction, misuse and violence by in-
dividuals” (ICRC. ICRC institutional Health Care in Danger strategy
2020-2022 Protecting health care from violence and attacks in situa-
tions of armed conflict and other emergencies, page 7) [25]. Although
never explicitly referring to the COVID-19 pandemic, this project in-
cludes a series of strategies to ensurerespect for health-care services and
enable the safe delivery of health care, implement legislation to protect
health care from violence, and educate healthcare providers to prevent
violence and/or mitigate and cope with its impact [25].

Several further healthcare violence prevention programs have been
implemented worldwide to educate health workers, identify risk factors,
assess and manage violent patients, enhance personal safety in emer-
gency situations, enhancing resilience in the workplace, and identify
research needs in this field [26-30]. A further example of initiatives that
address the problem of aggression and violence against healthcare
personnel is the public-private coalition of Minnesota organizations
created “to prevent violence toward staff in health care settings, and to
provide resources to hospitals, long-term care facilities, clinics and other
facilities to help them identify risks for violence and put effective stra-
tegies in place to respond” [31]. Through the work of this coalition, a
useful list of sample policies and procedures, articles, staff education
tools and other resourceswas created and summarized in an online
“Prevention of Violence in Health Care Toolkit” [31].

As a response to counteract the increase in violence against health
personnel during the COVID-19 pandemic, some countries have taken
legislative measures to increase protection for health professionals and
increase the penalties for anyone who assaults frontline clinicians or
damage health facilities [5]. Furthermore, health institutions and poli-
cymakers should develop strategies to improve the safety of the working
environment in hospitals and EDs, reduce the working hours of health-
care professionals, and regularly assess their stress levels and mental
health [14]. Specific interventions for the management of violence in the
ED could be implemented. They include consultation after an incident,
increased education and training on violence management, reduction of
workload, security measures (e.g., police presence and security cam-
eras), sedation and restraint [11,32,33]. Finally, the use of social media
and communication campaigns to prevent violence against healthcare
professionals have been advocated as effective tools of primary pre-
vention [5].

This could counteract the widespread and growing phenomenon of
cyberbullying against healthcare personnel via social networks [34,35].

5. Conclusions

Compared to the only other study quantitatively evaluating the
temporal trends of workplace violence related to the COVID-19
pandemic, our analysis includes a very long post-pandemic observa-
tion period, which can provide information over a longer course of time
[13]. Furthermore, using ITSA we calibrated the post-pandemic on the
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pre-pandemic trend, obtaining information that could be used to track
and perhaps predict the future trend of workplace violence against
healthcare personnel in the ED, useful to develop and implement stra-
tegies to counteract the phenomenon. Finally, and perhaps most
importantly, the number of workplace aggressions has been standard-
ized according to the number of accesses to the ED.

Alongside these strengths, our study has a few limitations. Its mon-
ocentric nature could be associated with some biases related to the
specificities of the territory and the type of population considered,
which can limit the generalizability of results to other institutions or
geographic regions. However, according to a very recent study, the
phenomenon of workplace violence in the health sector is transversal
and there are many similarities in the violence against healthcare pro-
fessionals worldwide [36]. They include the wide belief that violence
represents an intrinsic and almost inevitable experience in the ED, the
perceived low administrative support compared to high support from
peers, and the high prevalence of negative feelings, anxiety, burnout,
depression, and acute and post-traumatic stress disorders. Despite some
cultural differences across countries and various healthcare systems, the
experiences of emergency nurses appear substantially analogous
worldwide [36]. Hence, the generalizability of our results derived from a
study conducted in the specific Italian context could be higher than
expected. We deliberately removed the tourists from our analysis to
perform a comparison between pre-pandemic and post-pandemic pe-
riods on a stable population. Furthermore, we did not evaluate the in-
fluence of the weekly incidence of newly diagnosed COVID-19 cases and
the lockdown because the main aim of this study was the evaluation of
temporal trends of workplace violence before and after the pandemic.
Finally, the data were collected and analyzed monthly.

This study shows that workplace violence against healthcare workers
has greatly increased following the outbreak of the COVID-19 pandemic.
Health policies and strategies are urgently required to face up effectively
to this serious phenomenon and major public issue. Raising public
consciousness about this phenomenon and developing strategies to
protect healthcare workers are required manoeuvres in health policy to
contain this phenomenon.
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Appendix

Search strategy used for a systematic search in MEDLINE (accessed
through PubMed) carried out on July 22, 2022:

Search: (((occupational violence) OR (workplace violence)) AND
(workplace violence)) AND (covid 19)

((("occupant"[All Fields] OR "occupant s"[All Fields] OR "occu-
pants"[All Fields] OR "occupational"[All Fields] OR "occupations"[MeSH
Terms] OR "occupations"[All Fields] OR "occupation"[All Fields]) AND
("violence"[MeSH Terms] OR "violence"[All Fields] OR "violence s"[All
Fields] OR "violences"[All Fields])) OR ("workplace violence"[MeSH
Terms] OR ("workplace"[All Fields] AND "violence"[All Fields]) OR
"workplace violence"[All Fields])) AND ("workplace violence"[MeSH
Terms] OR ("workplace"[All Fields] AND "violence"[All Fields]) OR
"workplace violence"[All Fields]) AND ("covid 19"[All Fields] OR "covid
19"[MeSH Terms] OR "covid 19 vaccines"[All Fields] OR "covid 19
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vaccines"[MeSH Terms] OR "covid 19 serotherapy"[All Fields] OR "covid
19 serotherapy"[Supplementary Concept] OR "covid 19 nucleic acid
testing"[All Fields] OR "covid 19 nucleic acid testing"[MeSH Terms] OR
"covid 19 serological testing"[All Fields] OR "covid 19 serological tes-
ting"[MeSH Terms] OR "covid 19 testing"[All Fields] OR "covid 19 tes-
ting"[MeSH Terms] OR "sars cov 2"[All Fields] OR "sars cov 2"[MeSH
Terms] OR "severe acute respiratory syndrome coronavirus 2"[All
Fields] OR "ncov"[All Fields] OR "2019 ncov"[All Fields] OR (("corona-
virus"[MeSH Terms] OR "coronavirus'[All Fields] OR "cov"[All Fields])
AND 2019/11/01:3000/12/31[Date - Publication]))

Translations

occupational: "occupant"[All Fields] OR "occupant’s"[All Fields] OR
"occupants"[All Fields] OR "occupational'[All Fields] OR "occupation-
s"[MeSH Terms] OR "occupations'[All Fields] OR "occupation"[All
Fields]

violence: "violence"[MeSH Terms] OR "violence'[All Fields] OR
"violence’s"[All Fields] OR "violences"[All Fields]

workplace violence: "workplace violence"[MeSH Terms] OR
("workplace"[All Fields] AND "violence"[All Fields]) OR "workplace
violence"[All Fields]

workplace violence: "workplace violence"[MeSH Terms] OR
("workplace"[All Fields] AND '"violence"[All Fields]) OR "workplace
violence'"[All Fields]

covid 19: ("COVID-19" OR "COVID-19"[MeSH Terms] OR "COVID-19
Vaccines" OR "COVID-19 Vaccines"[MeSH Terms] OR "COVID-19 sero-
therapy" OR "COVID-19 serotherapy"[Supplementary Concept] OR
"COVID-19 Nucleic Acid Testing" OR "covid-19 nucleic acid tes-
ting"[MeSH Terms] OR "COVID-19 Serological Testing" OR "covid-19
serological testing"[MeSH Terms] OR "COVID-19 Testing" OR "covid-19
testing"[MeSH Terms] OR "SARS-CoV-2" OR "sars-cov-2"[MeSH Terms]
OR "Severe Acute Respiratory Syndrome Coronavirus 2" OR "NCOV" OR
"2019 NCOV" OR (("coronavirus"[MeSH Terms] OR "coronavirus" OR
"COV") AND 2019/11/01[PDAT]: 3000/12/31[PDAT]))
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