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Abstract: Objective: In this study, we aimed to evaluate the symptoms of stress and the anxiety levels of cardiolo-
gists who continue to treat cardiac patients in addition to their epidemic duties during the COVID 19 pandemic.
Methods: This cross-sectional study included 347 cardiologists throughout Turkey from April 17 to 20, 2020. The
research was conducted using a confidential online survey. The research used the Turkish versions of the 7-item
Generalized Anxiety Disorder Scale (GAD-7), the 7-item Insomnia Severity Index (ISl), and the 9-item Patient Health
Questionnaire (HPQ-9). Results: Among the respondents, n = 272 (78.3%) ranged in age from 31 to 50 years old and
n = 84 (24.2%) were women. A considerable proportion of the participants reported symptoms of anxiety (54.2%),
insomnia (44.1%), and depression (71.1%). The women cardiologists showed more severe levels of the anxiety and
depression symptoms compared to the male cardiologists. The mean GAD-7 scale scores among the women vs. the
men were 6.6 £ 3.5 vs. 5.0 + 4.3; P = 0.005; the mean ISI scores among the women vs. the men were 7.3 £+ 4.3
vs. 6.9 + 4.6; P > 0.05; and the average HPQ-9 scores among the women vs. the male cardiologists were 8.0 + 3.9
vs. 6.8 £ 4.7; P = 0.02. Conclusions: In this survey, most of the cardiologists were found to be mentally challenged
while continuing their profession during this outbreak. The anxiety and depression symptoms of the female doctors
were especially higher than the symptoms of their male counterparts. The stress disorders created by this pandemic
may have serious future consequences, especially for female doctors.
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Introduction which the whole medical world was following
closely. Zhou et al. reported that advanced age

The acute respiratory distress syndrome caus- is a risk factor for mortality in COVID-19 pati-

ed by SARS-CoV2 is a member of the coronavi-
rus family named COVID-19. This disease was
first reported in Wuhan, China in December,
2019. In the months that followed, this virus
spread worldwide, causing an epidemic. The
first case was detected on March 11, 2020 in
our country and, on the same day, the World
Health Organization defined COVID-19 disease
as a pandemic [1].

The first scientific data and observations from
China were very valuable in this sense because
the COVID-19 pandemic has never been experi-
enced before, so it contains many unknowns

ents treated in Wuhan [2]. However, it was also
noted that hypertension, diabetes, and coro-
nary artery disease were frequently observed
in the patients. It was recognized in the same
report that patients who died had significantly
more hypertension. In many articles, which
were quickly accepted and published following
this, it was pointed out that the presence of
advanced age, coronary artery disease, and
hypertension are not only risk factors for CO-
VID-19 disease but also increase the mortality
risk [3-5]. On the other hand, the drugs used
by heart patients were questioned, and it was
stated that some antihypertensive drug groups
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may pose a risk in terms of SARS-CoV2. During
this information confusion, cardiologists, who
were already following cardiac patients who
were already shown to be at risk for COVID-
19 disease, suddenly became physicians who
play an active role in the process.

According to the literature, it was known that
healthcare workers were at risk and there were
many healthcare workers who died in different
parts of the world due to different respiratory
outbreaks [6, 7]. The characteristics of SARS-
CoV2, its rapid transmission rate, and the seri-
ous problems occurring in the affected coun-
tries created mental stress for our healthcare
workers even before the virus was first detect-
ed in our country. However, it was not possible
to prove this at that time. After the first case
was detected, an increase in workload, pro-
longed working hours, the frequent exposure to
suffering patients, and heavily requested cardi-
ology consultations from other departments
challenged cardiology physicians academically
and mentally in our country.

In this study, we aimed to evaluate the stress
symptoms and anxiety levels of cardiologists
especially during that period when the number
of cases increased and when the unknowns
were the highest in our country.

Material and methods

The study was conducted between April 17 and
April 20, 2020, when the measures were at the
highest level of the pandemic in our country,
and the cases were at their most busy period.
There were more than 80,000 patients who
tested positive and more than 2,000 deaths
caused by COVID-19 during this period in
Turkey. Only cardiology research fellows and
cardiology consultant doctors were included in
this study.

The research was conducted by means of
a confidential online survey. All participants
signed the informed consent and voluntarily
filled out the survey form. In our study, we
aimed to evaluate the symptoms of depression,
anxiety, and insomnia among cardiologists who
continued their services during the pandemic.
In this study, the Turkish versions of the 9-item
Patient Health Questionnarie (PHQ-9; range,
0-27), the 7-item Generalized Anxiety Disorder
Scale (GAD-7; range, 0-21), and the 7-item
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Insomnia Severity Index (ISI; range, 0-28) ques-
tionnaires were used [8-10]. In these evalua-
tions, the total scores are classified as follows:
GAD-7, normal (0-4), mild (5-9), moderate (10-
14), severe (15-21) anxiety; ISI, normal (0-7),
subtreshold (8-14), moderate (15-21), and seri-
ous (22-28) insomnia; and PHQ-9, normal (0-4),
mild (5-9), moderate (10-14), and serious (15-
21) depression. These categories are estab-
lished in the literature.

The questionnaire asked about the demogra-
phic characteristics of the cardiologists, ques-
tions which included gender (male or female),
age range (20-25, 26-30, 31-40, 41-50, 51-
65, > 65 years), marital status, living with
someone over the age of 65 years old and
under the age of 18 years old, the type of hos-
pital, any accompanying chronic disease that
would pose a risk for COVID-19 disease, and
working position during the COVID-19 pandem-
ic outbreak. The questionnaire did not ask for
the respondents’ names. The study was ap-
proved by the Turkish Ministry of Health’s and
the Ufuk University’s ethics committees.

Statistical analysis

The continuous study data are presented as
the mean + standard deviation. The categori-
cal variables are presented as a number and a
percentage. To compare the severity of each
symptom between the groups with respect to
the continuous variables, Student’s t-tests or
Mann-Whitney U tests were used, with the for-
mer being used for the normally distributed
variables and the latter for the non-normally
distributed ones. The differences with regard
to the categorical variables were tested using
chi-squared tests. To determine the potential
risk factors for the symptoms of depression,
anxiety, and insomnia among the participants,
a multivariable logistic regression analysis was
performed. All the statistical analyses were
performed using SPSS version 21 (SPSS Inc.,
Chicago, IL, USA). For all the statistical analy-
ses, a p-value of < 0.05 was considered sta-
tistically significant.

Results

347 cardiologists participated in the study
between April 17-April 20, 2020. Among the
347 cardiologists, 24.2% (n = 84) of the par-
ticipants were women, 78.3% (n = 272) were
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Table 1. The mean scores of the mental
health evaluation measurements among
cardiology physicians

Scale Score, Mean (+ SD)
GAD-7, anxiety symptoms 53+4.1
ISI Score 7.0+4.6
PHQ-9 Score 71+45

Abbreviations: GAD-7: 7-item Generalized Anxiety
Disorder Scale, ISI: 7-item Insomnia Severity Index, PHQ:
9-item Patient Health Questionnarie.

between the ages of 31-50 years old, and 73%
(n = 254) were married. 69.2% of them (n =
240) were working in tertiary hospitals which
are centers where heart patients and COVID-
19 patients are more often admitted and treat-
ed in Turkey.

A considerable proportion of the participants
had shown symtoms of anxiety (n = 188;
54.2%), insomnia (n = 153; 44.1%), and de-
pression (n = 247; 71.1%). The mean GAD 7
score of all the participants was 5.3 + 4.1; the
mean IS| score was 7.0 + 4.6; the mean PHQ-9
score was 7.1 + 4.5 (Table 1).

The participants were divided into two groups
according to their GAD-7 scores. Those with a
GAD score of 4 or below constituted the non-
anxiety group, while those with a GAD score of
5 or above formed the anxiety group. When we
compared both groups, we found that gender
had a significant effect on the anxiety symp-
toms, but there was no significant difference
between the two groups in terms of marital sta-
tus, living with an individual over 65 or under
the age of 18 at home, or working on the front-
line in the covid pandemic. The number of
female physicians was significantly higher in
the anxiety group compared to the other group
(P =0.001) (Table 2; Figure 1).

Women cardiologists reported more severe lev-
els of all the measurements of anxiety symp-
toms and depression symptoms than the male
cardiologists. The mean GAD-7 scores among
the women vs. the men were 6.6 + 3.5 vs. 5.0
+ 4.3; P = 0.005; the mean ISI scores among
the women vs. the men were 7.3 + 4.3 vs. 6.9 +
4.6; P > 0.05; the mean PHQ-9 scores among
the women vs. the men were 8.0 + 3.9 vs. 6.8
+ 4.7; P = 0.02. The scale evaluations of the
participants are summarized in Table 3. No
relationship was found between the age groups
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and the mental stress experienced by the par-
ticipants. On the other hand, the symptoms of
deterioration in sleep quality and depression of
the young physicians who were aged 30 and
under were higher, but this difference was not
statistically significant (Table 3).

The presence of chronic diseases that could
pose a risk for COVID 19 disease was reported
by 12.7% (n = 44) of the participants. Among all
the risk factors, hypertension was the most
common, with 43.8% (n = 19). It was observed
that the participants with a chronic disease
developed more depression symptoms, and as
a result the depression evaluation scores were
found to be significantly higher than those with-
out depression (8.5 + 4.8 vs. 6.8 + 4.4, P =
0.04). Similarly, the sleep quality deterioration
indices were higher for the people with chronic
diseases (8.7 + 4.6 vs. 6.7 + 4.6, P: 0.005)
(Table 3).

A multivariable logistic regression analysis
showed that the physicians living in the same
house with a family member over 65 years of
age had more depression symptoms (95% ClI
1.05-2.32, P: 0.03). On the other hand, the
presence of children under the age of 18 in the
physician’s house did not cause any additional
anxiety or depression.

Discussion

In this study, we observed that the mental
health of the cardiologists participating in the
study was affected while they continued their
duties during the COVID 19 pandemic. With an
impairment in sleep quality at 44.1%, anxiety
findings of 54.2% (albeit at different levels),
and of 71.1%, we found that depression symp-
toms were observed. In fact, when we examine
the literature, it is a condition that is observed
the society and among healthcare workers
after significant epidemics [11, 12]. Lai et al.
found that the symptoms of anxiety and insom-
nia were significantly higher among the health-
care workers treating patients with COVID-19
in China [12]. In that crosssectional survey
50.4%, 44.6%, 34.0% and 71.5% of all the par-
ticipants had shown symptoms of depression,
anxiety, insomnia, and distress, respectively.
Also, the same study further indicated that
being a woman and having an intermediate
technical title were associated with experienc-
ing severe depression, anxiety, and distress.
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Table 2. A comparison of the individuals with and without anxiety in terms of their demographic data

and living situations

Anxiety Group  Non-anxiety Group

Demographic Data (n=188) (n = 159) P value
Gender (female) (n, %) 59 (31%) 25 (15%) 0.001"
Age (years) (n, %) 0.1
20-30 28 (14.8%) 22 (13.8%) > 0.05
31-40 101 (53.7%) 92 (57.2%) > 0.05
41-50 47 (25%) 33 (20.8%) > 0.05
51-65 12 (6.4%) 7 (4.4%) > 0.05
>65 0 5 (3.1%) > 0.05
Marital status
Married (n, %) 138 (73.2%) 116 (73%) 0.5
Single? (n, %) 50 (26.6%) 43 (27%) 0.1
Living with someone (n, %)
Over the age of 65 20 (10.6 %) 10 (6.3%) 0.1
Under the age of 18 113 (60.1%) 85 (53.5 %) 0.1
Accompanying chronic disease (n, %) 29 (15.4%) 15 (9.4%) 0.06
Working frontline position for the COVID pandemic (n, %) 99 (52.7%) 86 (54%) 0.4
a: single included widowed and divorced participants; “the mean difference is significant at the 0.05 level.
GENDER anxiety and depression symp-
BFemale toms were observed and more
m)Male impairment was found in sleep

Number of participants

Non-anxiety
group

Figure 1. A comparison of the number of female and male participants in
the anxiety and non-anxiety groups. The number of female physicians was

significantly higher in the anxiety group, P = 0.001.

Unlike our study, most of the participants in
this study were women and nurses. The fact
that all the participants in our study were phy-
sicians and that all the physicians had the
same specialty is an important feature that
distinguishes our study from others in the liter-
ature. Compared to the study of Lai et al., more
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Anxiety group

quality in our study. Like in this
study, anxiety and depression
were found at a higher rate
among the women in our stu-
dy. On the other hand, the psy-
chological evaluation of physi-
cians, the health system they
serve, and the socio-economic
situation of the country should
also be taken into consider-
ation. For this reason, it is im-
portant for countries to make
their own evaluations and
to evaluate their physicians’
stress levels. In fact, an inter-
esting point that should be
taken into consideration is
that the doctors who partici-
pated in our study show anxi-
ety and distress symptoms
while performing their duties
during this epidemic period, regardless of their
front-line or additional pandemic duties.

As Kisely et al. stated in their meta-analysis,
this type of epidemic shows that acute and
post-traumatic stress disorders are more com-
mon among the personnel who treat the
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Table 3. A comparison of the participants divided into groups by their

GAD-7, ISI, and PHQ scores

tion to age, marital status,
or living conditions. Due to
the traditional social roles

Variables GAD-7  ISI Score PHQ Score . o
Gender in Turkey, female physicians
may face serious dilemmas.
Male 50+43 69+46 68147 . .
They squeeze their time
Female 6.6+35 73+43 80+39 between work and family
Pvalue 0.005*  >0.05  0.02* care. Sometimes this situa-
Marital status tion can be a great source
Married 54+41 71+46 70x45 of stress. Moreover, the rel-
Single 54+43 66+46 73145 atively low number of fe-
P value 0.95 0.34 0.55 male cardiologists in our
Living with someone over the age of 65 country and their inability to
Yes 72:55 84144 89167  SPress themselves com-
No 52+40 6.8+4.6 6.9+42 fortably in male-dominated
Pl 0.06 0.07 041 cardiology clinics may have
value ’ ) ) facilitated this situation.
Living with someone under the age of 18
Yes 57142 70+44 7045 The important point is whe-
No 49+41 69+48 72+406 ther physicians will have the
P value 0.11 0.89 0.64 strength to overcome these
Accompanying chronic disease stress dllsorders and con-
Yes 6340 87+46 85+48 ;F'”“e tfhte'r men_t‘i‘”; thh?a'f[h}’
ives after surviving this ini-
No 52+42 6.7+46 6.8%+4.4 .
tial shock. Wu et al. stated
P value 0.11 0.005* 0.04*

that psychological stress in

Abbreviations: GAD-7: 7-item Generalized Anxiety Disorder Scale, ISl: 7-item Insomnia
Severity Index, PHQ: 9-item Patient Health Questionnaire. *the mean difference is

significant at the 0.05 level.

patients [13]. Unlike being younger and being
the parents of dependent children, which were
shown to be risk factors in the same study, in
our study, the presence of individuals over 65
years old who lived together in the same hou-
se caused an increase in physician anxiety.
Although the difference was not statistically
significant, the cause of this increased anxiety
may be the concern about spreading the pa-
thogen to elderly individuals in their houses
due to the occupational exposure that physi-
cians are exposed to.

It is claimed in the literature that women are
more sensitive in terms of mental health prob-
lems [14, 15]. Referring to Chong et al., during
the severe acute respiratory syndrome (SARS)
epidemic, psychological morbidity was shown
to be higher, especially for female healthcare
workers [16]. In our study, the high levels of
the anxiety and depression symptoms among
the female physicians are compatible with
other studies. No statistically significant differ-
ence in psychiatric morbidity was found in rela-
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hospital workers can last up
to three years after a SARS
epidemic [17]. According to
the European Society of
Cardiology (ESC) Atlas 2020, the number of car-
diologists per million people in Turkey is 20-59.
Turkey is one of the countries with the most
limited number of cardiologists in Europe [18].
On the other hand, in recent years, Turkish phy-
sicians have been frequently exposed to severe
workplace violence from patients and their
relatives. Actual threatening and aggressive
behavior towards physicians and other health-
care professionals is a growing worldwide con-
cern [19-24]. Under all these challenging con-
ditions, the additional psychological stress
caused by the COVID-19 pandemic may cause
long-term psychological problems, especially in
physicians in busy branches such as cardio-
logy.

The prolongation of this pandemic process, the
self-isolation and persistence of fear, and the
increasing workload of non-pandemic cardiolo-
gy can worsen symptoms and cause new men-
tal health problems that may increase the risk
of suicide in this group of physicians who have
already developed psychological morbidity.

Int J Clin Exp Med 2021;14(5):1936-1942



Cardiologists’ mental stress during the COVID 19 pandemic

This study was done in our country when the
pandemic had reached its peak. The anxiety
levels of the participants in the study were not
evaluated again. This is an important limita-
tion of this study. On the other hand, this pan-
demic period is challenging and full of unkn-
owns. We must face this period with patience
and wisdom alongside protecting the common
sense of medicine. At a point where all eyes
are turned to the treated patients, the psycho-
social evaluation of physicians whose daily
practical lives are already busy, and bringing
these points to the literature is at the point
of necessity. The effect of the mental health
problems may last longer than the real pan-
demic period, especially for the physicians of
the busy branches, such as cardiology, whose
normal practical life is already stressed. In this
sense, it will be appropriate to carry out nation-
al research and plan national strategies.

Conclusion

In this study, we found that the epidemic is
causing mental difficulties for most of the car-
diologists who are continuing their profession
at the same time. Female doctors are more
inclined to have anxiety and stress disorders
compared to their male collegues. This anxiety
and stress disorders which are caused by the
pandemic may have serious future results, spe-
cifically for physicians working in busy branch-
es such as cardiology, who have to serve large
patient groups in low and middle-income coun-
tries. It should be taken into consideration that
the female doctors working in these branches
are more likely to have burnout syndrome.
There is a need for governments and health
institutions to take action to address mental
stress among healthcare professionals.

Acknowledgements

We thank the Cardiovascular Academy Asso-
ciation for its technical support and for distrib-
uting the online questionnaire to physicians.

Disclosure of conflict of interest
None.
Abbreviations

GADS, Generalized Anxiety Disorder Scale; IS,
Insomnia Severity Index; PHQ-9, Patient Health
Questionnarie-9; SARS, Severe acute respira-

1941

tory syndrome; ESC, European society of car-
diology.

Address correspondence to: Ozlem Arican Ozluk,
Department of Cardiology, Bursa Yuksek lhtisas
Training and Research Hospital, Bursa, Turkey. Tel:
+90 505 525 17 15; E-mail: oarican@yahoo.com

References

[1] World Health Organization Coronavirus Dis-
ease 2019 Situation Reports. Available online:
https://www.who.int/emergencies/diseases/
novel-coronavirus-2019/situation-reports.

[2] ZhouF,YuT,DuR, Fan G, LiuY, Liu Z, Xiang J,
Wang Y, Song B, Gu X, Guan L, Wei Y, Li H, Wu
X, Xu J, Tu S, Zhang Y, Chen H and Cao B. Clini-
cal course and risk factors for mortality of
adult inpatients with COVID-19 in Wuhan, Chi-
na: a retrospective cohort study. Lancet 2020;
395: 1054-1062.

[3] DuY,Tul, Zhu P, Mu M, Wang R, Yang P, Wang
X, Hu C, Ping R, Hu P, Li T, Cao F, Chang C, Hu
Q, Jin Y and Xu G. Clinical features of 85 fatal
cases of COVID-19 from Wuhan. A retrospec-
tive observational study. Am J Respir Crit Care
Med 2020; 201: 1372-1379.

[4] Grasselli G, Zangrillo A, Zanella A, Antonelli M,
Cabrini L, Castelli A, Cereda D, Coluccello A,
Foti G, Fumagalli R, lotti G, Latronico N, Lorini
L, Merler S, Natalini G, Piatti A, Ranieri MV,
Scandroglio AM, Storti E, Cecconi M and Pe-
senti A; COVID-19 Lombardy ICU Network.
Baseline characteristics and outcomes of
1591 patients infected with SARS-CoV-2 ad-
mitted to ICUs of the lombardy region, Italy.
JAMA 2020; 323: 1574-1581.

[5] Richardson S, Hirsch JS, Narasimhan M, Craw-
ford JM, McGinn T, Davidson KW; the Northwell
COVID-19 Research Consortium, Barnaby DP,
Becker LB, Chelico JD, Cohen SL, Cookingham
J, Coppa K, Diefenbach MA, Dominello AJ, Du-
er-Hefele J, Falzon L, Gitlin J, Hajizadeh N, Har-
vin TG, Hirschwerk DA, Kim EJ, Kozel ZM, Mar-
rast LM, Mogavero JN, Osorio GA, Qiu M and
Zanos TP. Presenting characteristics, comor-
bidities, and outcomes among 5700 patients
hospitalized with COVID-19 in the New York city
area. JAMA 2020; 323: 2052-2059.

[6] Tai DY. SARS plague: duty of care or medical
heroism? Ann Acad Med Singap 2006; 35:
374-378.

[71 Santos CD, Bristow RB and Vorenkamp JV.
Which health care workers were most affected
during the spring 2009 H1N1 pandemic? Dis-
aster Med Public Health Prep 2010; 4: 47-54.

[8] Sari YE, Kokoglu B, Balcioglu H, Bilge U, Colak
E and Unluoglu I. Turkish reliability of the

Int J Clin Exp Med 2021;14(5):1936-1942


mailto:oarican@yahoo.com

(9]

(10]

[11]

[12]

[13]

(14]

[15]

(16]

1942

Cardiologists’ mental stress during the COVID 19 pandemic

patient health questionnaire-9. Biomedical
Research-India 2016; 27: S460-S462.

Konkan R, Senormanci O, Guclu O, Aydin E and
Sungur M. Validity and reliability study for the
Turkish adaptation of the Generalized Anxiety
Disorder-7 (GAD 7) Scale. Archives of Neu-
ropsychiatry 2013; 50: 53-58.

Boysan M, Gulec M, Besiroglu L and Kalafat T.
Psychometric properties of the insomnia se-
verity index in Turkish sample. Anatolian Jour-
nal of Psychiatry 2010; 11: 248-252.

Lee AM, Wong JG, McAlonan GM, Cheung V,
Cheung C, Sham PC, Chu CM, Wong PC, Tsang
KW and Chua SE. Stress and psychological dis-
tress among SARS survivors 1 year after the
outbreak. Can J Psychiatry 2007; 52: 233-
240.

LaiJ,Ma S, WangY, Cai Z, Hu J, Wei N, Wu J, Du
H, Chen T, Li R, Tan H, Kang L, Yao L, Huang M,
Wang H, Wang G, Liu Z and Hu S. Factors as-
sociated with mental health outcomes among
health care workers exposed to coronavirus
disease 2019. JAMA Netw Open 2020; 3:
e203976.

Kisely S, Warren N, McMahon L, Dalais C, Hen-
ry I and Siskind D. Occurrence, prevention, and
management of the psychological effects of
emerging virus outbreaks on healthcare work-
ers: rapid review and meta-analysis. BMJ
2020; 369: m1642.

Li SH and Graham BM. Why are women so vul-
nerable to anxiety, trauma-related and stress-
related disorders? The potential role of sex
hormones. Lancet Psychiatry 2017; 4: 73-82.
Li Y, Qin Q, Sun Q, Sanford LD, Vgontzas AN
and Tang X. Insomnia and psychological reac-
tions during the COVID-19 outbreak in China. J
Clin Sleep Med 2020; 16: 1417-1418.

Chong MY, Wang WC, Hsieh WC, Lee CY, Chiu
NM, Yeh WC, Huang OL, Wen JK and Chen CL.
Psychological impact of severe acute respira-
tory syndrome on health workers in a tertiary
hospital. Br J Psychiatry 2004; 185: 127-33.

(17]

(18]

(19]

[20]

(21]

[22]

(23]

(24]

Wu P, Fang Y, Guan Z, Fan B, Kong J, Yao Z, Liu
X, Fuller CJ, Susser E, Lu J and Hoven CW. The
psychological impact of the SARS epidemic on
hospital employees in China: exposure, risk
perception, and altruistic acceptance of risk.
Can J Psychiatry 2009; 54: 302-11.

European Society of Cardiology (ESC) Atlas of
Cardiology. Cardiovascular realities in Europe,
number of cardiologists. https://www.escar-
dio.org/Research/ESC-Atlas-of-cardiology.
Rosenthal LJ, Byerly A, Taylor AD and Martinov-
ich Z. Impact and prevalence of physical and
verbal violence toward healthcare workers.
Psychosomatics 2018; 59: 584-590.

Phillips JP. Workplace violence against health
care workers in the United States. N Engl J Med
2016; 374: 1661-1669.

Gerberich SG, Church TR, McGovern PM, Hans-
en HE, Nachreiner NM, Geisser MS, Ryan AD,
Mongin SJ and Watt GD. An epidemiological
study of the magnitude and consequences of
work related violence: the Minnesota Nurses’
Study. Occup Environ Med 2004; 61: 495-503.
Gates DM. The epidemic of violence against
healthcare workers. Occup Environ Med 2004;
61: 649-650.

Kuehn BM. Violence in health care settings on
rise. JAMA 2010; 304: 511-512.

LiuJ, GanY, Jiang H, Li L, Dwyer R, Lu K, Yan S,
Sampson O, Xu H, Wang C, Zhu Y, Chang Y,
Yangy, Yang T, Chen Y, Song F and Lu Z. Preva-
lence of workplace violence against health-
care workers: a systematic review and meta-
analysis. Occup Environ Med 2019; 76:
927-937.

Int J Clin Exp Med 2021;14(5):1936-1942



