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A B S T R A C T

Background: The health care workers (HCWs) at the frontline of fighting COVID-19 are at higher risk for mental
health problems, including stress, anxiety, depression, and insomnia. This study aimed at assess the status of
occupational stress in the three occupational groups of nurses, physicians and hospital cleaning crew facing
COVID-19 patients in hospitals of Kerman province in Iran.
Methodology: This cross-sectional descriptive analytical study was performed on 290 medical staffs including
nurses, physicians and cleaning crew facing COVID-19 patients working in different hospitals in Iran in 2020.
Demographic information form and occupational Stress Questionnaire (HSE tool indicator) were used to collect
data. The health and safety executive (HSE) questionnaire has 35 questions and 7 areas, which was developed in
the 1990s by the UK Health and Safety Institute to measure occupational stress.
Results: The mean score of total dimensions among HCWs was 2.93. Communications, Manager support, Changes
and Demand factors with scores of 2.76, 2.77, 2.83 and 2.87 had the greatest impact on participants' stress levels,
respectively. Also, Colleague support factor with a score of 3.38 had the least effect on stress levels. Also, ac-
cording to the results, 87% of nurses, 79% of cleaning crew and 67% of physicians had a partial to high levels of
stress that, on average, 77.5% of the HCWs participating in this study had at least a small amount of stress.
Conclusions: The mean stress score among the participants of the present study was between high stress level and
moderate stress level. Factors such as communications, manager support, change and demand had the greatest
impact on employee stress levels. Therefore, by improving the communication between people working in hos-
pitals, increasing managers' support for staff, and reducing workplace demands such as reducing workload and
improving workplace environment, the stress level of staff in hospitals during the outbreak of COVID-19 can be
reduced.
1. Introduction

COVID-19, formerly known as nCoV-2019 is an acute respiratory
disease (pneumonia) caused by the Corona virus that was first identified
in Wuhan, China [1]. According to the World Health Organization
(WHO), the disease is caused by the SARS-COV-2 virus, and the resulting
pandemic poses a serious threat to the health of the global community.
. Kazemi).
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According to the available evidence, human-to-human transmission of
COVID-19 is possible through respiratory droplets containing the viral
aerosol as well as contact with surfaces [2, 3, 4]. In Iran, with the iden-
tification of two cases in February 2020, the outbreak of COVID-19 was
announced for thefirst time [5]. Not knowing the disease, lack of effective
drugs for the treatment and severe effects of the disease on some patients
led to a wave of stress and emotional reactions in Iranian society [6].
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According to studies, different groups of people, including children,
the elderly and those with special medical conditions (such as pregnant
women) are more susceptible to the disease [7, 8]. Nonetheless, health
care workers such as physicians, nurses, and other frontline health care
workers are an important part of the population who may become
infected through work and job confrontation [4, 8]. The health care
workers occupied in medical sections is one of the vital assets of any
country in the event of a crisis such as COVID-19 [9]. Therefore, main-
taining the health and safety of this group of people is important not only
to save the lives of patients but also to control the spread of the disease
[10]. The HCWs are one of the high-risk groups of facing this infectious
disease. In addition to exposure to this pathogen, these individuals face
other occupational hazards, including long working hours, fatigue,
mental burnout induced by workload, skin blemishes, stress, and other
physical and psychological injuries [11]. Different quantitative studies
conducted in Iran and around the world show that the frontline health
care workers against COVID-19 are at higher risk for mental
health-related problems such as stress, anxiety, depression and insomnia
[12, 13].

The psychological stress is a condition that effects on the decision
making power [14]. In the field of occupational health, stress is also
known as occupational stress, which is a state of psychological and
physical stress in the workplace and is due to high demand and needs of
the workplace compared to the capabilities of the workforce [15, 16].
Stress is an integral part of all jobs, but it is mostly found in jobs that are
closely related to health and death and life and requires more attention
[17, 18]. Those involved in the medical and treatment professions are
affected by various stressors in their work environment due to their re-
sponsibility to ensure the health and treatment of patients [19]. Stress
causes several adverse symptoms such as insomnia, headache, fatigue,
anxiety, gastrointestinal upset and decreased immunity, as well as
increased family conflicts, decreased quality of work, interpersonal dis-
orders and other negative effects [20, 21]. Furthermore, Harmful factors
in the workplace, such as noise and heat, cause stress and the release of
stress hormones in the body [22, 23, 24]. Medical staffs especially that
work in hospitals that provide primary care to patients with COVID-19
are not only at higher risk of infection but also more vulnerable to
mental health. They may experience fear of spreading the virus to others,
including their loved ones. An important lesson to be learned from pre-
vious experience, such as the prevalence of SARS, is the need for
adequate psychological support from health care professionals [9].
Chirico et al. also stated that in medical centers due to high workload,
lack of employed personnel, as well as direct exposure to the pathogen
COVID-19 and also observing the death of patients without receiving
support from relatives, the possibility of depression and burnout in staff
employed in these centers is higher [25]. According to a study by Sun
et al., conducted on mental health care staffs in hospitals, staff serving
quarantine suspects had a higher risk of depression and anxiety, as well
as staying away from home for more than 3 days was identified as a risk
factor for aggravation of anxiety and stress [26]. In addition, in the
studies of Mirzaei Aliabadi et al., the stress factor was identified as an
effective and aggravating factor of human error, the presence of which
increases the likelihood of human error in the staff [27, 28]. According to
Kang et al., medical staff working in Wuhan hospitals in China due to
occupational exposure to high risk of infection and inadequate and low
protection against infection, high workload, frustration, exposure to
patients with negative emotions, long distance from family and fatigue
were under a lot of stress which led to mental health problems such as
stress, anxiety, depressive symptoms, insomnia, denial, anger and fear.
As a result of these psychological problems affects understanding and
ability of decision making of the staff occupied in fighting COVID-19, as
well as their general health. This study also states that maintaining the
mental health of medical staff is effective in controlling the pandemic
caused by the disease and their long-term health [29].

With all these conditions, Due to the effect of mental health of
medical staff in controlling the pandemic caused by COVID-19 virus, the
2

effect of high stress on the incidence of human error in the staff, less
examination of the mental health problems of medical staff during
COVID-19 pandemic and also considering the fact that so far, no holistic
study is done on occupational stress caused by this disease in these staff
in Iran hospitals, the present study is designed to Determining the status
of occupational stress in HCWs (including nurses, cleaning crew, physi-
cians) exposed to COVID-19 patients.

2. Materials and methods

2.1. Subjects and sampling method

This cross-sectional descriptive-analytical study was performed on
290 medical staff exposed to COVID-19 patients working in different
hospitals in the spring of 2020. Also the study was conducted in hospitals
of Kerman province in Iran. All hospitals were COVID-19 related treat-
ment centers. Participants in this study worked in COVID-19 related
wards, including the emergency, intensive care unit (ICU), internal
medicine and infectious wards. The HCWs were included 180 nurses, 69
hospital cleaning crew and 41 physicians. Sampling method was done
randomly. A Simple random sampling was selected to choose partici-
pants. In this study, the shift of HCWs was as three times in the morning,
three times in the evening and three times in the night. And also, each
shift lasted 8 h. Inclusion criteria were willingness to participate in the
research and work experience of at least one year. Also, people with less
than one year of work experience and people taking anti-anxiety drugs
were excluded from the study.
2.2. Study design

Before the experiment, the purpose of the study was fully explained to
the subjects. The researchers refused to go to the hospital and talk to the
treatment staff participating in the study in order to follow the COVID-19
health protocols, and an electronic version of the questionnaire was sent
to the participants via email and WhatsApp social media.
2.3. Data collection tools

Demographic information form and occupational Stress Question-
naire (health and safety executive (HSE) tool indicator) were used to
collect the data. The health and safety executive (HSE) questionnaire has
35 questions and 7 areas, which was developed in the 1990s by the
British Institute for Health and Safety to measure occupational stress
[26]. These seven areas are: 1. Role (correct perception of staff of their
organization) with five questions; 2. Communication (increasing practice
and positive traits to increase mass communication and reduce conflict
and struggle in the workplace) with four questions; 3. Support for man-
agers (the amount of support a person receives from their management
and service institution) with five questions; 4. Colleague support (the
amount of support a person receives from their colleagues) with four
questions; 5. Control (the extent to which could be said that a person is on
the way to do his job) with six questions; 6. Demand (including topics
such as workload, characteristics and work environment) with eight
questions; 7. Changes (how to organize and change the forces of an or-
ganization) with three questions. The questions of this questionnaire
include a five-point Likert scale including never, rarely, sometimes, often
and always which are scored from 1 to 5, respectively [30]. A high score
in this questionnaire indicates low and appropriate occupational stress,
and a low score indicates a high level of stress. The final stress score
according to this questionnaire is divided into 5 categories as follows:
very partial stress (score 5), partial stress (score 4), moderate stress (score
3), high stress (score 2), very high stress (Score 1) [31]. Validity and
reliability of the Persian version of HSE occupational stress questionnaire
was conducted in Marzabadi et al.'s study, the reliability of which, based
on Cronbach's alpha coefficient was 78% [32].
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2.4. Statistical analysis

Descriptive statistic indices (frequency, percentage, mean and stan-
dard deviation) were used to analyze the data. independent t-test and one
way ANOVA were used to compare quantitative variables between two
groups and for more than two groups, respectively. Data were analyzed
using IBM SPSS software version 20 made by SPSS Inc. in USA. The
significance level in this study was less than 0.05 (P-value� 0.05). And
also all variables of present study had a normal distribution.
2.5. Ethics approval and consent to participate

This study was approved at 2020-02-24 as a research project in the
ethics committee of Kerman University of Medical Sciences with code
number IR.KMU.REC 1399.006. In the present study all participants were
above 18 years old and signed an informed consent form prior to taking
part in the study.

3. Results

According to power analysis of 80%, a total of 350 questionnaires
were sent to different HCWs and then 290 questionnaires were returned.
Therefore, the response rate of this study is 83%.
3.1. Demographic information

The demographic information among study groups was indicated in
Table 1.
Table 1. Demographic information of the study groups (N ¼ 290).

Gender Marital Status Work experi

Male Female Single Married

Nurses (N ¼ 180) 100 80 70 110 8 � 5.3

Cleaning crews (N ¼ 69) 50 19 32 37 3 � 2.1

Physicians (N ¼ 41) 23 18 11 30 16 � 6.8

Table 2. Mean and standard deviation (SD) of occupational stress score and its dime

Dimensions of occupational stress Role Communication Manager
support

Gender Male 2.03 � 0.63 2.48 � 0.86 2.37 � 0.78

Female 2.26 � 0.58 2.23 � 0.91 2.49 � 0.61

P. Value 0.059 0.065 0.411

Marital status Single 2.06 � 0.64 2.46 � 0.78 2.30 � 0.64

Married 2.19 � 0.60 2.30 � 0.43 2.52 � 0.82

P. Value 0.430 0.408 0.320

Work experience 0–10 2.21 � 0.57 2.31 � 0.89 2.03 � 0.41

10–20 1.96 � 0.61 2.42 � 0.81 2.33 � 0.80

20–30 2.19 � 0.65 2.35 � 0.76 2.95 � 0.83

P. Value 0.043 0.530 <0.001

Age range 20–30 2.08 � 0.62 2.54 � 0.92 2.41 � 0.81

30–40 2.20 � 0.70 2.31 � 0.58 2.45 � 0.74

40–50 2.11 � 0.61 2.23 � 0.76 2.43 � 0.49

P. Value 0.320 0.170 0.760

Shift work selection Voluntary 2.32 � 0.78 2.57 � 0.63 3.00 � 0.84

Obligatory 2.12 � 0.61 2.35 � 0.93 2.39 � 0.37

P. Value 0.132 0.091 0.040

work satisfaction Yes 2.17 � 0.67 2.39 � 0.87 2.70 � 0.58

No 2.06 � 0.51 2.30 � 0.73 1.75 � 0.73

P. Value 0.380 0.580 <0.001

Significance level was considered as p-value <0.05.
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3.2. Occupational stress assessment

According to the objectives explained above, occupational stress
assessment in the present study in the three occupational groups of
nurses, cleaning crew and physicians was performed as follows:

3.2.1. Occupational stress assessments of nurses
The results of occupational stress assessment findings in nurses are

shown in Table 2. Themean total score of the dimensions among nurseswas
obtained in the range between moderate to high stress level (2.31). 87% of
nurses had low to high levels of occupational stress. There was a significant
relationship between the mean score of total dimensions and work experi-
ence (p-value ¼ 0.013), type of shift works (p-value ¼ 0.037) and job
satisfaction (p-value ¼ 0.013). According to statistical tests in nurses, there
was no statistically significant relationship between the mean score of total
dimensionswith gender, age andmarital status (p-value> 0.05).Therewas a
significant relationship between work experience and role (p-value ¼
0.043). Also, the relationship of manager support with work experience (p-
value<0.001), typeof shiftwork(withp-value¼0.04)andwork satisfaction
(p-value <0.001) was significant. There was also a significant relationship
between colleague support andmarital status (p-value<0.001). Therewas a
significant relationship between dimensions of control and demand with
work experience and type of shift work (p-value <0.001). Finally, results
showed that the relationship between work satisfaction with dimension of
manager support, demand and control was significant (P-value<0.001).

3.2.2. Occupational assessment of cleaning crew
Table 3 shows the results of the occupational stress assessment find-

ings among the cleaning crew of COVID-19 sections. The mean score of
ence Age range Shift work selection Shift work satisfaction

Obligatory Voluntary Yes No

29 � 7.5 167 13 130 50

26 � 3.2 53 16 29 40

34 � 8.3 32 9 35 6

nsions among nurses and effects of occupational factors (n ¼ 180).

Colleague
support

Control Demand Changes Mean score of total
dimensions

3.11 � 0.51 2.08 � 0.51 2.14 � 0.83 2.03 � 0.62 2.32 � 0.71

2.79 � 0.46 2.17 � 0.72 2.20 � 0.86 2.01 � 0.68 2.30 � 0.64

0.064 0.608 0.632 0.637 0.208

2.44 � 0.76 2.01 � 0.78 2.27 � 0.77 1.87 � 0.62 2.20 � 0.81

3.30 � 0.51 2.20 � 0.45 2.09 � 0.92 2.13 � 0.78 2.39 � 0.59

<0.001 0.245 0.134 0.065 0.230

3.02 � 0.58 2.39 � 0.84 2.01 � 0.69 2.02 � 0.74 2.28 � 0.76

2.96 � 0.63 1.94 � 0.70 2.04 � 0.64 2.03 � 0.61 2.24 � 0.74

2.96 � 0.75 2.03 � 0.72 2.43 � 0.78 2.01 � 0.49 2.41 � 0.69

0.110 <0.001 <0.001 0.740 0.013

3.2 � 0.83 2.14 � 0.67 2.29 � 0.75 2.07 � 0.59 2.39 � 0.51

2.91 � 0.41 2.09 � 0.61 2.11 � 0.78 2.11 � 0.67 2.31 � 0.85

2.77 � 0.79 2.13 � 0.81 2.08 � 0.64 1.93 � 0.60 2.24 � 0.73

0.470 0.713 0.132 0.420 0.650

2.73 � 0.63 2.77 � 0.91 2.95 � 0.88 2.08 � 0.82 2.63 � 0.89

2.98 � 0.76 2.07 � 0.48 2.10 � 0.61 2.02 � 0.49 2.29 � 0.72

0.210 <0.001 <0.001 0.420 0.037

3.01 � 0.78 2.42 � 0.68 2.46 � 0.38 2.04 � 0.92 2.45 � 0.51

2.85 � 0.77 1.34 � 0.63 1.40 � 0.69 2.00 � 0.84 1.95 � 0.64

0.140 <0.001 <0.001 0.690 0.013



Table 3.Mean and standard deviation (SD) of occupational stress score and its dimensions among the cleaning crew group and effects of occupational factors (n ¼ 69).

Dimensions of occupational stress Role Communication Manager
support

Colleague
support

Control Demand Changes Mean score of total
dimensions

Gender Male 3.25 � 0.41 2.77 � 0.73 2.06 � 0.79 3.88 � 0.90 2.94 � 0.85 2.94 � 0.87 3.05 � 0.20 2.98 � 0.54

Female 2.93 � 0.67 2.75 � 0.66 1.92 � 0.58 3.86 � 0.83 3.13 � 0.74 2.76 � 0.40 2.81 � 0.44 2.88 � 0.64

P. Value 0.059 0.650 0.450 0.765 0.451 0.342 0.231 0.430

Marital status Single 3.26 � 0.37 2.83 � 0.59 1.92 � 0.44 3.99 � 0.99 2.93 � 0.87 3.02 � 0.78 2.99 � 0.35 2.99 � 0.66

Married 3.04 � 0.72 2.70 � 0.81 2.11 � 0.57 3.77 � 0.80 3.05 � 0.66 2.78 � 0.89 2.98 � 0.39 2.91 � 0.34

P. Value 0.081 0.341 0.128 0.087 0.470 0.076 0.613 0.067

Work experience 0–10 3.22 � 0.42 2.70 � 0.91 1.90 � 0.30 3.35 � 0.82 2.83 � 0.69 2.99 � 0.67 3.08 � 0.41 2.86 � 0.74

10–20 3.20 � 0.81 2.17 � 0.73 2.10 � 0.45 4.13 � 0.91 2.04 � 0.89 2.73 � 0.79 2.82 � 0.46 2.74 � 0.48

20–30 3.00 � 0.64 3.41 � 0.62 1.82 � 0.50 3.35 � 0.72 2.95 � 0.79 2.95 � 0.77 3.04 � 0.38 2.93 � 0.32

P. Value 0.564 <0.001 0.065 <0.001 0.390 0.069 0.054 0.107

Age range 20–30 3.29 � 0.42 2.80 � 0.78 2.10 � 0.61 3.70 � 0.53 2.75 � 0.64 2.90 � 0.66 3.01 � 0.45 2.93 � 0.56

30–40 3.03 � 0.78 2.62 � 0.75 1.66 � 0.23 4.01 � 0.88 3.53 � 0.87 2.88 � 0.54 2.83 � 0.51 2.93 � 0.71

40–50 3.09 � 0.77 2.86 � 0.63 2.30 � 0.25 3.90 � 0.91 2.69 � 0.69 2.89 � 0.87 3.10 � 0.33 2.97 � 0.35

P. Value 0.087 0.069 0.032 0.098 <0.001 0.871 0.091 0.453

Shift work selection Voluntary 3.26 � 0.63 2.89 � 0.47 2.64 � 0.33 4.09 � 0.65 2.97 � 0.78 3.06 � 0.83 3.18 � 0.65 3.19 � 0.25

Obligatory 3.10 � 0.80 2.70 � 082 1.84 � 0.37 3.13 � 0.79 2.99 � 0.90 2.84 � 0.87 2.92 � 0.42 2.78 � 0.36

P. Value 0.065 0.013 <0.001 <0.001 0.780 0.091 0.169 <0.001

work satisfaction Yes 3.21 � 0.65 2.89 � 0.52 2.54 � 0.51 4.30 � 0.97 3.08 � 0.73 3.58 � 0.64 2.99 � 0.63 3.22 � 0.46

No 3.09 � 0.67 2.67 � 78 1.65 � 0.37 3.29 � 0.77 2.93 � 0.88 2.39 � 0.87 2.98 � 0.21 2.71 � 0.29

P. Value 0.470 0.320 <0.001 <0.001 0.066 <0.001 0.770 0.020

Significance level was considered as p-value <0.05.
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total dimensions among the cleaning crew was 2.91 which were in the
range between moderate and high stress level and also 79% of the par-
ticipants had a slight to high stress level. There is a statistically significant
relationship between the mean score of total dimensions of occupational
stress with type of shift work (p-value <0.001) and job satisfaction (p-
value ¼ 0.02). However, the study of statistical tests in the cleaning crew
showed that there is no statistically significant relationship between the
mean score of total dimensions with gender, age and marital status and
work experience (P> 0.05). There was a significant relationship between
communications andwork experience (p-value<0.001). There was also a
Table 4. Mean and standard deviation (SD) of occupational stress score and its dime

Dimensions of occupational stress Role Communication Manager
support

Gender Male 3.64 � 0.61 3.06 � 0.69 3.94 � 0.74

Female 3.48 � 0.93 3.30 � 0.88 3.79 � 0.53

P. Value 0.059 0.065 0.320

Marital status Single 3.57 � 0.76 3.16 � 0.93 3.71 � 0.79

Married 3.56 � 0.90 3.15 � 0.83 3.93 � 0.63

P. Value 0.670 0.910 0.180

Work experience 0–10 3.56 � 0.94 3.15 � 0.74 3.96 � 0.54

10–20 3.52 � 0.85 3.16 � 0.91 3.85 � 0.78

20–30 3.60 � 0.76 3.17 � 0.85 3.80 � 0.66

P. Value 0.470 0.780 0.430

Age range 20–30 3.63 � 0.88 4.00 � 0.90 3.65 � 0.44

30–40 3.56 � 0.86 3.10 � 0.89 3.91 � 0.83

40–50 3.49 � 0.91 3.29 � 0.85 4.05 � 0.70

P. Value 0.340 <0.001 0.081

Shift work selection Voluntary 3.71 � 0.61 3.32 � 0.88 3.02 � 0.80

Obligatory 3.52 � 0.90 3.12 � 0.76 4.11 � 0.61

P. Value 0.091 0.083 <0.001

work satisfaction Yes 3.57 � 0.68 3.19 � 0.77 4.00 � 0.39

No 3.49 � 0.93 2.98 � 0.89 3.10 � 0.81

P. Value 0.570 0.081 <0.001

Significance level was considered as p-value <0.05.
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significant relationship between the dimension of manager support and
type of work shift (p-value <0.001). In addition, there was a significant
correlation between colleague support and work experience and the type
of work shift (p-value <0.001). And also, There was a significant corre-
lation between control and age (p-value <0.001).

3.2.3. Occupational stress assessment of physicians
The results of occupational stress assessment findings in COVID-

19 physicians can be seen in Table 4. The mean score of total di-
mensions among physicians was 3.53 which showed that the level of
nsions among physicians and effects of occupational factors (n ¼ 41).

Colleague
support

Control Demand Changes Mean score of total
dimensions

3.42 � 0.15 3.66 � 0.74 3.62 � 0.90 3.56 � 0.71 3.55 � 0.60

3.20 � 0.26 3.89 � 0.81 3.50 � 0.71 3.41 � 0.76 3.51 � 0.80

0.087 0.087 0.430 0.360 0.190

3.95 � 0.16 3.60 � 0.88 3.39 � 0.91 3.48 � 0.75 3.55 � 0.51

3.10 � 0.18 3.82 � 0.71 3.63 � 0.88 3.49 � 0.73 3.54 � 0.76

<0.001 0.130 0.180 0.790 0.910

3.30 � 0.12 3.76 � 0.63 2.20 � 0.85 3.35 � 0.79 3.32 � 0.74

3.44 � 0.32 3.75 � 0.70 4.90 � 0.91 3.46 � 0.80 3.72 � 0.43

3.22 � 0.10 3.77 � 0.80 3.58 � 0.70 3.65 � 0.60 3.54 � 0.80

0.390 0.810 <0.001 0.470 0.004

3.22 � 0.31 3.76 � 0.89 3.52 � 0.61 3.49 � 0.61 3.61 � 0.89

3.32 � 0.41 3.75 � 0.51 3.71 � 0.80 3.41 � 0.72 3.53 � 0.45

3.42 � 0.23 3.77 � 0.63 3.65 � 0.89 3.57 � 0.79 3.60 � 0.72

0.180 0.780 0.540 0.310 0.380

3.51 � 0.21 2.98 � 0.74 3.71 � 0.71 3.60 � 0.80 3.32 � 0.76

3.27 � 0.16 3.98 � 0.79 3.52 � 0.84 3.46 � 0.71 3.56 � 0.61

0.068 <0.001 0.080 0.430 <0.001

3.35 � 0.15 3.60 � 0.59 3.56 � 0.55 3.52 � 0.59 3.54 � 0.69

3.13 � 0.23 4.70 � 0.81 2.48 � 0.89 3.34 � 0.81 3.31 � 0.72

0.072 <0.001 <0.001 0.089 <0.001
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stress among physicians was between low and moderate stress levels.
The results also showed that 69% of physicians had moderate to high
levels of stress. There is a statistically significant relationship be-
tween the mean score of total dimensions in physicians with work
experience (p-value ¼ 0.004) and job satisfaction (p-value <0.001).
However, according to the statistical study, there is no statistically
significant relationship between the mean score of total dimensions
of occupational stress with gender, age and marital status (p-value>
0.05). In addition, there was a significant relationship between the
communication dimension and age (p-value <0.001). There was also
a significant relationship between manager support and the type of
work shift (p-value <0.001). There was a significant relationship
between colleague support and marital status (p-value ¼ 0.0001). In
addition, a significant relationship was observed between control
dimension and type of work shift (p-value <0.001). And also, the
relationship between demand and work experience was significant (p-
value <0.001).

3.2.4. Comparison of occupational stress among study groups
Table 5 presents the final stress scores in the occupational groups

participating in this study that obtained from the HSE tool indicator.
Besides that, in Figure 1 the scores f HSE questionnaire dimensions and
Table 5. Final scores of health and safety executive (HSE) tool indicator dimensions

HSE tool indicators Dimensions Nurses Cleaning crew

Mean SD Mean

Role 2.13 0.618 3.14

Communications 2.36 0.873 2.76

Manager support 2.43 0.744 2.02

Colleague support 2.96 0.496 3.87

Control 2.12 0.522 2.99

Demand 2.16 0.847 2.89

Changes 2.02 0.675 2.98

Mean score of total dimensions 2.31 0.670 2.95

Figure 1. Comparison score of health and safety executi

5

means score of total dimensions were compared. As indicated in figure,
the nurses group in comparison to the other two groups obtained lower
scores in all dimensions (except for the support of colleagues). Therefore,
it can be stated that the level of stress in this group was higher than
others. Also, according to Figure 1, the group of physicians had the
lowest level of stress in this study due to obtaining higher scores in most
dimensions. The mean score of total dimensions in all study groups was
2.63, which indicates moderate to high stress levels among study
participants.

4. Discussion

The aim of this study was to assess occupational stress among HCWs
exposed to COVID-19 patients in selected wards of three hospitals in of
the cities in Iran. For this aim, the demographic information form and the
questionnaire of the British HSE indicator tool were used. According to
the results, the mean total score of the dimensions obtained by the nurses,
cleaning crew, physicians was 2.31, 2.95 and 3.53, respectively. The
results showed a higher level of stress in nurses compared to the cleaning
crew and physicians. Accordingly, the stress level of the cleaning crew is
higher compared to doctors. Besides that, the mean total score of the
dimensions obtained by all occupational was 2.93 which indicate the
among study groups.

physicians All staff

SD Mean SD Mean SD

0.250 3.56 0.890 2.57 0.568

0.770 3.16 0.870 2.56 0.848

0.340 3.87 0.690 2.53 0.640

0.960 3.32 0.180 3.22 0.561

0.820 3.76 0.760 2.55 0.626

0.650 3.56 0.830 2.53 0.797

0.300 3.49 0.740 2.45 0.594

0.580 3.53 0.700 2.63 0.652

ve (HSE) tool indicator dimensions in study groups.
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level of stress between moderate to high levels among HCWs. Among
nurses, the lowest score is obtained for changes (2.02) and also the scores
related to control (2.12), role (2.13) and demand (2.16) have low values.
Although the score related to the dimension of manager support (2.43)
has a higher value compared to other dimensions, but it is still at the red
level (stress level between medium and high) and shows its effect on
stress levels in this occupational group. In the cleaning crew, the lowest
score obtained was related to manager support (2.02), which had the
main effect on the stress level of this job group. In this occupational
group, the score obtained in the dimensions of communication (2.76),
demand (2.89) and changes (2.98) also have lower values compared to
other dimensions. In the physicians, the lowest score obtained was
related to the dimension of communication (3.16). Also, the scores
related to changes (3.49) and role (3.56) and control (3.76) were at a low
level. Furthermore, the highest score obtained is related to the manager
support (3.87) and shows the high support of managers in this occupa-
tional group. Hence, one of the reasons for obtaining a higher score and
lower stress level of physicians compared with nurses and cleaning crews
was manager support.

In a study conducted by Akbari et al., the mean final stress score
obtained by the nurses was 3.17, which was in the range of partial to
moderate stress [33]. It seems that the reason for the difference between
the two studies is the effect of critical conditions caused by COVID-19
such as lack of previous familiarity with the disease (newness), direct
exposure to previously unexperienced infectious disease, and lack of
access to adequate personal protective equipment for nurses in the pre-
sent study.

In the study by Cedrone et al. [34] performed on neurophysiological
technicians the mean score of stress was 3.74. which was same with the
results of present study. Also, In the Cedrone et al. study [30], the scores
related to communication and role were 4.01 and 4.35, respectively. This
was different with present study. It seems the difference is caused by the
existence of stressful conditions, lack of familiarity with critical condi-
tions induced by the pandemic, as well as lack of proper allocation of
roles by higher managers in critical situations due to the outbreak of
COVID-19 in the present study.

According to a study conducted by Khanam et al., the increase in
government and manager support was identified as a factor in reducing
the stress of COVID-19 outbreaks at the frontline of the fight against the
virus [35] In addition, other previous studies confirm the effect of sup-
port, including manager, colleague, and even family support on staff
stress and mental health levels [34, 36, 37, 38]. These studies results
were same with the results of present study.

Demand is recognized as an aspect of the job that is difficult for an
employee to achieve. These aspects can be named as workload, work
response speed, and work environment conditions. One of the reasons for
the low scores and also high stress level obtained by the occupational
groups of this study (especially nurses and cleaning crews), were high
workload and the need for high response speed and inappropriate
working environment conditions compared to the conditions before
COVID-19 pandemic. The results are consistent with previous studies
performed on radiology staff [39, 40] Also the results are consistent with
a study by Eisapareh et al. [41], which states that social support is
effective in reducing stress.

In the of Hosseinabadi et al. study, which was performed on nurses, a
significant correlation was found between different dimensions of
occupational stress (demand, control, support, etc.) and job satisfaction
[42]. Also in this study, there was a significant correlation between the
mean dimension score and job satisfaction in all occupational groups and
the results showed that job satisfaction has an effect on the stress level.

In this study, in the group of nurses and physicians, there is a sig-
nificant relationship between the mean total score of dimensions with
work experience and job satisfaction and this correlation is a positive
correlation in the sense that with increasing work experience and job
satisfaction, the mean total score of dimensions increases and indicates a
reduction in stress levels in them. Also in the cleaning crew, there is a
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significant relationship between the mean total score of dimensions and
job satisfaction. Accordingly, in the study of Kerr et al., which was con-
ducted on occupational stress of jobs related to health and social services,
a positive correlation was observed between the final score of the HSE
questionnaire and job satisfaction [43] Also in the study of Ferrie et al., a
positive correlation was observed between different parts of the HSE
questionnaire (such as role and changes) and mental health [44] Which
are in consistent with findings.

In accordance to the results, 87% of nurses, 79% of the cleaning crew
and 67% of physicians had partial to high stress levels, with a mean of
77.5% of the medical staff participating in this study had at least a partial
amount of stress. This level of stress can be due to the high workload and
the resulting high work pressure on personnel compared to pre-pandemic
conditions, direct exposure to the risks of COVID-19 and also the fear of
transmitting the disease to them. In studies by Bao et al., Lai et al and
Carmassi et al. [44, 45, 46, 47] they stated that HCWs who work in the
field of diagnosis, treatment, and care of COVID-19 patients, are facing a
high risk of stress and spiritual and psychological problems caused by
them; which are completely consistent with the results of the present
study. Also in the study of Lai et al. [46] who examined the level of stress
in the HCWS (including nurses and physicians) exposed to COVID-19
patients in Wuhan, China, about 71.5% of participants had partial to
high stress levels. The results were similar to the results of the present
study. Also, in the study performed on the frontline health care workers
(FHCWs) of the fight against COVID-19, it was stated that the level of
stress in the occupational group of nurses was higher than that of phy-
sicians [35], which is consistent with the results of the present study. In
addition, in a study by Khalid et al., which was performed on HCWs
(including nurses, physicians, and respiratory therapists) exposed to
MERS-CoV, stress was divided into four levels of very low (score 0),
partial (score 1), and moderate (score 2) and very high (score 3), which
the mean score of the participants in this study was about 2.43 (moderate
to very high stress level) [48]. The mean stress score obtained by all job
groups in the present study was 2.63 (moderate to high stress level),
which shows a close similarity with the study of Khalid et al.

The main advantage of the present study is the assessment of occu-
pational stress caused by COVID-19 pandemic conditions for the first
time in Iran, which was used to achieve this goal of the HSE question-
naire. The advantages of this questionnaire include low number of
questions, use of appropriate dimensions for occupational stress assess-
ment, standard occupational stress assessment and high level of validity
and reliability. These features make this questionnaire a convenient tool
for assessing staff conditions. Thus, this tool allows the researcher to
quickly assess occupational stress in critical situations in order to help
make subsequent decisions. Among the limitation of this study are the
problems with the Hospitals and not cooperating of some HCWs in filling
questionnaire. However, an attempt was made to involve a large number
of staff in the studied hospitals.

5. Conclusion

According to our findings, mean score of total dimensions was 2.93,
which indicates the stress level between high stress to moderate stress.
The factors such as Communications, Manager support, Changes and
Demand with scores of 2.76, 2.77, 2.83 and 2.87 had the greatest impact
on participants' stress levels, respectively. Colleague support with a final
score of 3.38 had the least effect on stress levels in all three occupational
groups. Therefore, by improving the communication between people
working in hospitals, increasing managers' support for staff and reducing
workplace demands such as reducing workload and improving work-
place conditions, staff stress levels in hospitals can be reduced during the
outbreak of COVID-19. Accordingly, It seems factors such as high
workload, low response time at the peak of hospital visits, lack of
adequate support from top managers of all job groups equally, lack of
access to adequate personal protective equipment, unpreparedness of
managers and staff to respond to the critical and emergency situations
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influenced stress level among participants. Due to the possibility of
recurrence of COVID-19 peak and re-increase of involvement of medical
staff, preparation of work environment conditions as well as staff to
respond to COVID-19 emergencies (also due to the recent outbreak of a
new type of coronavirus in the UK) is one of the requirements in medical
centers. Therefore, the results of this study can be used as a reference for
further measures, including the implementation of interventions during
the pandemic to reduce occupational stress and maintain work stability
and increase the quality of life of medical staff.
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