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Abstract
During epidemics, the medical working environment is highly stressful especially for the nurses. The purpose of this study was to
assess occupational stress, job satisfaction, and intent to leave among nurses dealing with suspected COVID-19 patients. A
comparative cross-sectional study was conducted among 210 nurses from Zagazig Fever Hospital (ZFH) which is one of
COVID-19 Triage Hospitals (Group I) versus 210 nurses from Zagazig General Hospital (ZGH) (Group II) which is neither
triage nor isolation hospital; dealing only with suspected COVID-19 patients in emergency at Sharkia Governorate, Egypt, from
10th to 24th of April 2020. Assessment was done through online questionnaire formed of the Expanded Nursing Stress Scale, the
McCloskey/Mueller Satisfaction Scale, and questionnaire assessing specific COVID-19-associated stressors and nurses’ intent to
leave. Three quarters of nurses (75.2%) in ZFH had high stress level versus 60.5% in ZGH. Workload (98.6%), dealing with
death and dying (96.7%), personal demands and fears (95.7%), employing strict biosecurity measures (95.2%), and stigma
(90.5%) represented the highest priority stressors in ZFH, while exposure to infection risk (97.6%) was the stressor of highest
priority among ZGH according to Pareto analysis. More than half of nurses (51.0%) in ZFH reported low satisfaction level versus
41.9% in ZGH. Only 4.8% of nurses in ZFH definitely had no intent to leave their present job. Type of hospital and its related
workload were the most significant predictor of all the studied outcomes.
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Introduction

Healthcare workers (HCWs) represent the defense front lines
who take care of patients every time a pandemic or an epi-
demic arises, such as measles, scarlet fever, HIV/AIDS,
SARS, H5N1, H1N1, Ebola, MERS, or the flu of 2013 (Jun

et al. 2020). The newly emerging Coronavirus Disease 2019
(COVID-19) pandemic was first identified in Wuhan, China,
and now spread worldwide. The combination of stress and
possible exposure makes HCWs highly susceptible for acquir-
ing COVID-19 and potentially transmitting it to others (Neto
et al. 2020).

To efficiently stop the spread of COVID-19 infection
in Egypt, General Hospitals have designated COVID
isolation areas inside them for managing emergency
suspected COVID-19 cases and referring other non-
emergency cases to Fever or Chest Hospitals which
act as Triage Hospitals receiving all suspected
COVID-19 cases either referred from General Hospitals
or referred by hotline or walk-in patients. Nurses work-
ing in COVID isolation areas either in Triage Hospitals
or General Hospitals together with other health team
members represent the defense frontline (FL) against
COVID-19 (Ministry of Health and Population 2020).
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Occupational stress is a fast-growing cause of work-related
diseases and injury; specifically among HCWs (Hassan et al.
2020). Occupational stress associated with COVID-19 is an
essential indicator of mental illness as it can lead to anxiety
and depression in the confrontation of the co-occurrence of
countless deaths, and long work shifts with the most diverse
unknowns and demands. During the global response to the
epidemic, HCWs are undoubtedly needed, but they represent
one of the most vulnerable individuals in terms of acquiring
the highly contagious disease. Lots of HCWs serving on the
front lines of the COVID-19 pandemic have become infected
and more have been in quarantine after exposure (Neto et al.
2020). Keeping the health of nurses is of paramount impor-
tance in managing infectious diseases as they have always
played an essential role in prevention and control during epi-
demics (Mo et al. 2020).

Occupational stress and job satisfaction are essential fac-
tors influencing workforce productivity. Preserving high level
of job satisfaction among HCWs especially nurses is critical
for achieving the appropriate high quality medical service
(Kabbash et al. 2020; Semachew et al. 2017). There is over-
whelming evidence that current trends in working environ-
ment may have adverse effects on job satisfaction. Job satis-
faction is the affective orientation that a worker has towards
his/her work which consists of two facets: positive affectivity
and negative affectivity. Positive affectivity is represented by
high energy, enthusiasm, and enjoyable involvement while
negative affectivity is indicated by distress, un-enjoyable in-
volvement, and edginess. Occupational stress plays a vital role
in job satisfaction; if it acts as a motivator, it will contribute to
creativity and satisfaction and further will remove boredom,
and if it acts as a negative factor, it will lead to aggression and
low job satisfaction. On the other hand, job satisfaction may
protect workers from stressors and act as a regulating factor
for stress (Hoboubi et al. 2017).

Occupational stress has substantial direct and indirect ef-
fects on intention to leave the current organization and inten-
tion to leave the profession in the future. It mainly exerts its
indirect effects through job satisfaction, depressed mood and
stress adaptation. Intention to leave the current organization
usually precedes intention to leave the profession. Policy
makers should put intention to leave reduction strategies
among nurses that should concentrate on creating a less stress-
ful work environment, increasing job satisfaction and stress
adaptation, and decreasing depressed mood concomitantly
(Lo et al. 2018).

At present, studies on the COVID-19 pandemic mostly
concentrated on epidemiological investigation, prevention
and control, diagnosis, and treatment. Fewer studies have in-
vestigated the mental health and the working environment of
HCWs during the COVID-19 pandemic (Mo et al. 2020). The
purpose of the present study was to compare occupational
stress, job satisfaction, and intent to leave among nurses

dealing with suspected COVID-19 patients in triage hospitals
versus those working in general hospitals which were neither
triage nor isolation hospitals and dealing only with suspected
COVID-19 patients in emergency where its role is stabiliza-
tion of patients then referral to triage hospitals. This compar-
ison would be useful to prioritize occupational stressors, iden-
tify degree of satisfaction, and intent to leave among both
groups.

Materials and methods

A comparative cross-sectional study was conducted among
nurses working in Zagazig Fever Hospital (ZFH) which is
one of COVID-19 Triage Hospitals (Group I) versus those
working in Zagazig General Hospital (ZGH) (Group II) which
is neither triage nor isolation hospital and dealing only with
suspected COVID-19 patients in emergency at Zagazig City,
Sharkia Governorate, Egypt, from 10th to 24th of April 2020.

Study population

Determination of sample size and sampling technique

The sample size was calculated using Epi-Info version 6 sta-
tistical packages depending on the following data; confidence
interval 95%, power of test 80%, ratio between two groups
1:1, the prevalence of work related stress among ZFH Group;
75% from pilot study and its prevalence among ZGH Group;
and 62% from previous study (Kamal et al. 2005). So, the
calculated sample size was 402 subjects divided into 201 sub-
jects for each group. The study was conducted in two hospitals
which had an adequate number of nurses during the study
period. Zagazig Fever Hospital was selected from COVID
Triage Hospitals in Sharkia Governorate as it accommodated
275 nurses and 119 beds while Zagazig General Hospital was
selected from General hospitals in Sharkia Governorate as it
accommodated 315 nurses and 135 beds.

Due to the fact that the study was conducted during the
COVID-19 pandemic, the current isolation policy calls for
reduced face-to-face contact and avoidance of large gather-
ings. Therefore, the authors decided to collect the data online.
The nurses in each hospital already shared in online work
groups on “WhatsApp” and “Facebook.” The researcher com-
municated with the admins of these groups to get permission
to share the online questionnaire through these groups.
Questionnaire was structured by Google Form App then
posted/reposted through nurses groups. The reception of the
filled questionnaires had stopped when the sample size had
achieved. The final sample size was 420 subjects divided
equally between two groups.

Inclusion criteria included all on-job nurses that consented
to participate in the study and filled in the online
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questionnaire. Exclusion criteria included (i) pregnant women
and (ii) nurses who were on permanent extended leave ex-
ceeding 6 weeks duration during the time of the study.

The pilot study was done through an online questionnaire
on 10% of the sample (40 nurses) working in Zagazig Chest
Hospital which is one of COVID-19 Triage Hospitals during
March 2020 to test the response to different items of the ques-
tionnaires, to test the feasibility of the study, and to test the
questionnaire with the most appropriate terms. The results of
the pilot were not included in the results of the study.
According to the result of the pilot study, the questionnaire
was assessed and minor modification was done.

Data collection tools

An online questionnaire was used which consisted of the fol-
lowing parts:

Part I: A brief introduction on the background, objective,
procedures, voluntary nature of participation, declara-
tions of anonymity and confidentiality, and exclusion
criteria.
Part II: Socio-demographic characteristics and occupa-
tional history: Age, sex, marital state, education, years
of experience, work hours per week, and night duties
per week.
Part III: The Expanded Nursing Stress Scale (ENSS) was
adapted from French et al. 2000. It is a valid and reliable
tool targeting nursing stress. It contains 57 items on a
five-point Likert scale with 0 = never exposed, 1 = never
stressful, 2 = occasionally stressful, 3 = frequently stress-
ful, and 4 = extremely stressful. The items are grouped
into nine subscales: (1) dealing with the death and dying
(7 items, minimum score = 0, maximum score = 28), (2)
conflicts with physicians (5 items, min. score = 0, max.
score = 20), (3) inadequate emotional preparation (3
items, min. score = 0, max. score = 12), (4) problems re-
lating to peers (6 items, min. score = 0, max. score = 24),
(5) problems relating to supervisors (7 items, min. score =
0, max. score = 28), (6) workload (9 items, min. score =
0, max. score = 36), (7) uncertainty concerning treatment
(9 items, min. score = 0, max. score = 36), (8) unreason-
able demands of patients and their families (8 items, min.
score = 0, max. score = 32), and (9) experience of being
discriminated (3 items, min. score = 0, max. score = 12).
For each subscale, the participant’s responses on each
item are scored and summed to obtain a total score with
higher scores indicate higher stress levels. The level of
stress was calculated by summing the total score of all
subscales, and was classified as follows: low with total
score ≤ 76, moderate 77–152, and high 153–228. It was
modified by asking the participants to indicate how
stressful each situation they have encountered in their

present work setting during COVID-19 pandemic then
translated into Arabic and validated through a back trans-
lation technique and pilot testing.
Part IV: Specific COVID-19 stressors derived and mod-
ified from US National Center for Posttraumatic Stress
Disorder 2020 and “MERS-CoV staff questionnaire” of
Khalid et al. 2016. It was developed in Arabic language
and consisted of 19 items on 5-point Likert scale with 0 =
never exposed, 1 = never stressful, 2 = occasionally
stressful, 3 = frequently stressful, and 4 = extremely
stressful. The items are grouped into four subscales: (1)
need to employ strict biosecurity measures (4 items, min.
score = 0, max. score = 16), (2) exposure to infection risk
(6 items min. score = 0, max. score = 24), (3) personal
demands and fears (7 items, min. score = 0, max. score =
28), and (4) stigma (2 items min. score = 0, max. score =
8). For each subscale, the participant’s responses on each
item are scored and summed to obtain a total score with
higher scores indicate higher stress levels. The level of
specific COVID-19-associated stress was calculated by
summing the total score of all subscales, and was classi-
fied as follows: low with total score ≤ 25, moderate 26–
50, and high 51–76. Reliability test was done whereas
Cronbach’s Alpha equals 0.87.
Part V: The McCloskey/Mueller Satisfaction Scale
(MMSS) is one of the most widely used, valid, and reli-
able scales for measuring job satisfaction among nurses.
It is a 31-item on 5-point Likert scale with 1 = very dis-
satisfied, 2 = moderately dissatisfied, 3 = neither satisfied
nor dissatisfied, 4 = moderately satisfied, and 5 = very
satisfied (Mueller and McCloskey 1990). The items are
grouped into eight subscales: (1) extrinsic rewards (3
items, min. score = 1, max. score = 15), (2) family and
work balance (3 items, min. score = 1, max. score = 15),
(3) professional opportunities (4 items, min. score = 1,
max. score = 20), (4) work control and responsibility (5
items, min. score = 1, max. score = 25), (5) scheduling (6
items, min. score = 1, max. score = 30), (6) coworkers (2
items, min. Score = 1, max. Score = 10), 7) interaction
opportunities (4 items, min. score = 1, max. score= 20),
and (8) praise and recognition (4 items, min. score = 1,
max. score = 20) (Tourangeau et al. 2006). The mean
score per subscale and for the entire questionnaire were
calculated with higher scores which indicate higher satis-
faction levels. The level of job satisfaction was also cal-
culated by summing the total score of all subscales, and
was classified as follows: low with total score ≤ 52, mod-
erate 53–104, and high 105–155. It was translated into
Arabic then validated through a back translation tech-
nique and pilot testing.
Part VI: Nurses’ intent to leave: The item that measured
nurses’ intent to leave asked the respondents to rate their
feeling about their future work based on dichotomous

8793Environ Sci Pollut Res (2021) 28:8791–8801



responses (yes/no) to the survey question: “If possible,
would you leave your current hospital within the next
year as a result of job dissatisfaction?” This question
was followed-up with the question, (only used in the de-
scriptive analysis): “If yes, what do you intend to leave?”
with the response options: “the current position”; “the
current organization”; “the field of nursing” (Lagerlund
et al. 2015).

Statistical analysis

The collected data were statistically analyzed using SPSS pro-
gram (Statistical Package for Social Science) version 16.0.
Chi-square test (χ2) was carried out for comparing the quali-
tative data. Quantitative data were compared using Student’s t
test. Binary logistic regression analysis was conducted to
identify the predictors of each studied outcome. The test re-
sults were considered significant when p value < 0.05. Charts
were drawn using Excel program. To draw Pareto chart, the
following were done: (1) each subscale in ENSS and specific
COVID-19-associated stressors by itself is basically a work-
related stressor and considered extremely stressful if achieved
75%–100% of subscale total score, (2) the frequency of each
extremely stressful stressor was calculated, (3) after descend-
ing ranking of the different stressors, the cumulative percent-
age was calculated, and (4) the level of 80% cumulative per-
centage was taken as the cutoff point that identifies the corre-
sponding factors related to COVID-19-associated stress.

Results

A total number of 420 nurses were included, 210 working in
Zagazig Fever Hospital (ZFH Group) and 210 in Zagazig
General Hospital (ZGH Group). The mean age of ZFH
Group was 24.22 ± 5.16 which was significantly lower than
26.09 ± 4.53 for ZGH Group. The majority of the participants
in both groups (85.2% and 78.6%, respectively) were females.
The majority of ZFH Group (60.0%) were single compared
with (49.5%) in ZGH Group with a statistically significant
difference. Concerning occupational history, ZGH Group
tended to have significantly higher work experience of
11.39 ± 3.96 years compared with 9.45 ± 2.24 years for ZFH
Group. Regarding work hours per week, ZFHGroup tended to
have significantly longer work hours (89.5%) compared with
(60.0%) of ZGH Group. In ZFH Group, only 11.9% did not
have night shift work compared with 19.5% in ZGH Group.
Difference in number of night shifts was significantly higher
among ZFH Group than ZGH Group (Table 1).

Regarding occupational stress, it was significantly higher
among ZFH Group (193.55 ± 44.94) than ZGH Group
(157.58 ± 39.97) with the percent of participants who reported

high stress level in ZFH Group which was 75.2% versus
60.5% in ZGH Group; especially in subscales of workload,
dealing with the death and dying, inadequate emotional prep-
aration, problems relating to supervisors, and uncertainty
concerning treatment, patients, and their families (Table 2).
Need to employ strict biosecurity measures, personal demands
and fears and stigma were significantly higher specific
COVID-19-associated stressors among ZFHGroup, while ex-
posure to infection risk was significantly higher stressors
among ZGH Group. Also, the percent of participants who
reported high specific COVID-19-associated stress level in
ZFH Group was 71.1% versus 58.1% in ZGH Group with
sta t is t ica l ly s ignif icant di f ference (Table 2 and
Supplementary Table 1).

Job Satisfaction with work conditions seemed significantly
lower among ZFH Group (2.89 ± 0.81) than ZGH Group
(3.04 ± 0.57), especially aspects of control and responsibility,
scheduling, interaction, extrinsic reward, and family and work

Table 1 Socio-demographic characteristics and occupational history
among both studied groups

Items ZFH group
N = 210

ZGH group
N = 210

p value

No. (%) No. (%)

Age (years):

20–39 126 (60.0) 98 (46.7)

40–59 84(40.0) 112(53.3)

Mean ± SD 24.22 ± 5.16 26.09 ± 4.53 0.003**
Range 19.0–45.0 20.0–48.0

Sex:

Male 31(14.8) 45(21.4) 0.076
Female 179 (85.2) 165 (78.6)

Marital status:

Un-married# 126 (60.0) 104(49.5) 0.031*
Married 84(40.0) 106 (50.5)

Education:

School of nursing 65(30.9) 79(37.6) 0.057
Nursing institute 72(34.3) 50(23.8)

Faculty of nursing 73(34.8) 81(38.6)

Years of experience

Mean ± SD 9.45 ± 2.24 11.39 ± 3.96 < 0.0001*
Range 1.0–24.0 1.0–27.0

Work hours/week

40 h 22(10.5) 84(40.0) 0.000**
> 40–60 h 188(89.5) 126(60.0)

Night duties per week

None 25(11.9) 41(19.5)

1–2 125(59.5) 132(62.9) 0.009**
≥ 3 60(28.6) 37(17.6)

# Un-married including single, divorced, and widower

* Statistically significant (p < 0.05). ** Highly statistically significant
(p < 0.01)
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balance (p < 0.01) with the percent of participants who report-
ed that low satisfaction level in ZFH Group was 51.0% versus
41.9% in ZGH Group (Table 2).

Two Pareto charts were drawn to rank work-related
stressors during COVID-19 pandemic that were identified as

the most important factors causing about 80% of occupational
stress scores, one for nurses of ZFH (Fig. 1) and the other for
nurses of ZGH (Fig. 2). According to the Pareto rule, the first
five stressors, (5 out of 13 studied stressors) i.e., almost 38%
of the studied factors, were responsible of 80% of

Table 2 The Expanded Nursing Stress Scale (ENSS), specific COVID-19-associated stressors (SCAS), and theMcCloskey/Mueller Satisfaction Scale
(MMSS) among both studied groups

Scales ZFH Group
N = 210

ZGH Group
N = 210

p value

Expanded Nursing Stress Scale ENSS subscales: Mean ± SD Mean ± SD

1. Dealing with the death and dying (DD) 24.85 ± 3.24 18.45 ± 2.63 < 0.0001**

2. Conflict with physicians (CP) 17.65 ± 6.54 16.33 ± 5.69 0.097

3. Inadequate emotional preparation (IE) 9.35 ± 3.54 7.55 ± 2.39 < 0.0001**

4. Problems relating to peers (PP) 20.34 ± 6.37 18.65 ± 5.50 0.029*

5. Problems relating to supervisors (PS) 25.89 ± 6.54 18.23 ± 4.26 < 0.0001**

6. Workload (WL) 31.67 ± 7.31 24.76 ± 5.41 <0.0001**

7. Uncertainty concerning treatment (UT) 28.24 ± 8.01 22.87 ± 6.32 <0.0001**

8. Patients and their families (PF) 25.12 ± 3.38 19.76 ± 3.17 < 0.0001**

9. Discrimination (D) 10.44 ± 3.12 10.98 ± 2.83 0.064

ENSS (Total score) 193.55 ± 44.94 157.58 ± 39.97 < 0.0001**

Total nursing stress level n. (%) n. (%)

Low 22 (10.5) 33(15.7)

Moderate 30 (14.3) 50 (23.8) 0.005**
High 158 (75.2) 127 (60.5)

Specific COVID-19-associated stress SCAS Subscales: Mean ± SD Mean ± SD

1. Need to employ strict biosecurity measures 16.99 ± 1.43 9.75 ± 1.02 < 0.001*

2. Exposure to infection risk 22.68 ± 1.85 23.96 ± 1.93 < 0.001*

3. Personal demands and fears 27.79 ± 2.07 24.96 ± 1.93 < 0.001*

4. Stigma 7.91 ± 1.42 6.62 ± 1.12 < 0.001*

SCAS (Total score) 75.37 ± 5.09 65.29 ± 4.42 < 0.001*

Total SCAS Level n. (%) n. (%)

Low 25 (11.9) 33(15.7)

Moderate 36 (17.1) 55 (26.2) 0.021*
High 149 (71.0) 122 (58.1)

McCloskey/Mueller Satisfaction Scale MMSS Subscales: Mean ± SD Mean ± SD

1. Satisfaction from extrinsic reward (ER) 2.85 ± 0.54 3.44 ± 0.68 < 0.0001**

2. Satisfaction from scheduling (S) 2.65 ± 0.51 4.03 ± 0.64 < 0.0001**

3. Satisfaction from family and work balance (FB) 3.34 ± 0.67 3.71 ± 0.63 < 0.0001**

4. Satisfaction from coworkers (CW) 3.05 ± 0.79 3.19 ± 0.89 0.089

5. Satisfaction from interaction (I) 2.29 ± 0.64 3.16 ± 0.58 < 0.0001**

6. Satisfaction from professional opportunity (PO) 3.87 ± 1.08 4.02 ± 0.91 0.125

7. Satisfaction from praise and recognition (PR) 3.39 ± 0.64 3.78 ± 0.58 0.027*

8. Satisfaction from control and responsibility (CR) 2.95 ± 0.63 4.01 ± 1.08 < 0.0001**

MMSS (total scale) 2.89 ± 0.81 3.04 ± 0.57 0.029*

Total job satisfaction Level n (%) n (%)

Low 107 (51.0) 88 (41.9)

Moderate 61 (29.0) 58 (27.6) 0.039*
High 42 (20.0) 64 (30.5)

* Statistically significant (p < 0.05). ** Highly statistically significant (p < 0.01)
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occupational stress among nurses of ZFH, while the first four
stressors (4 out of 13 studied stressors), i.e., almost 30% the
studied factors, were responsible of 80% of the problem in
their counterparts in ZGH. The identified factors of occupa-
tional stress among nurses of ZFH in order were workload
(98.6%), dealing with death and dying (96.7%), personal fears
and demands (95.7%), employing strict biosecurity measures
(95.2%), and stigma (90.5%), while the identified factors of
occupational stress among nurses of ZGH in order were fear
of exposure to infection (97.6%), dealing with death and dy-
ing (95.2%), personal fears and demands (91.4%), and work-
load (51.4%).

Regarding nurses’ ratings of their intent to leave, the study
revealed that only 4.8% of nurses in ZFHGroup definitely had
no intent to leave their present job, while about 24.8%
intended to leave the field of nursing (Fig. 3).

Regarding the relationship between socio-demographic
and occupational characteristics of the studied nurses and the

studied outcomes, there were statistically significant associa-
tions between both age and work hours per week and high
scores of all the studied outcomes (Table 3). Accordingly,
Binary logistic regression analysis was conducted. Hospital
type (ZFH) and work hours/week (> 40 h) were the significant
predictors for all the studied outcomes, while night duties/
week (≥ 3) was a predictor for ENSS, specific COVID-19-
associated stressors, and intent to leave (Table 4).

Discussion

Nurses in general are exposed to various stressors from phys-
ical, psychological, and social working environments which
are markedly increased among the front line nurses working in
COVID-19 triage hospitals. The most significant stressors for
those nurses in this study are related to their physical working
environment, i.e., workload (overtime work, frequent night
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Fig. 2 Pareto chart of work
related stressors during COVID-
19 pandemic among nurses of
ZGH Group. Significance at *p <
0.05, **p < 0.01

207 203 201 200 190
55 54 53 49 30 24 19 14

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

0
200
400
600
800

1000
1200

Frequency Cummulative %

Fig. 1 Pareto chart of work
related stressors during COVID-
19 pandemic among nurses of
ZFH Group
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shifts, unsuitable work/rest regimens, and work under pres-
sure to have tasks done in a very short time). This workload
resulted from the current isolation policy which calls for

reduced outpatient workload in all hospitals except COVID
triage and isolation hospitals. This is consistent with Mo et al.
(2020) who reported that the unfolding emergency caused by

Table 3 Relationship between socio-demographic and occupational characteristics of the studied groups and high scores of Expanded Nursing Stress
Scale (ENSS), specific COVID-19-associated stressors (SCAS), the McCloskey/Mueller Satisfaction Scale (MMSS), and intent to leave

Factors High ENSS p High SCAS p High MMSS p Intent to leave p

ZFH
(n = 158)

ZGH
(n = 127)

ZFH
(n = 149)

ZGH
(n = 122)

ZFH
(n = 42)

ZGH
(n = 64)

ZFH
(n = 209)

ZGH
(n = 188)

Age (years)

20–39 100 (63.3) 63 (49.6) 0.020* 89 (59.7) 45 (36.9) 0.000** 27 (64.3) 30 (46.9) 0.079 126 (60.3) 84 (44.7) 0.002**
40–59 58 (36.7) 64 (50.4) 60 (40.3) 77 (63.1) 15 (35.7) 34 (53.1) 83 (39.7) 104 (55.3)

Gender

Male 20 (12.7) 31 (24.4) 0.010* 22 (14.8) 25 (20.5) 0.215 5 (11.9) 12 (18.8) 0.348 31 (14.8) 38 (20.2) 0.158
Female 138 (87.3) 96 (75.6) 127 (85.2) 97 (79.5) 37 (88.1) 52 (81.2) 178 (85.2) 150 (79.8)

Marital status

Un-married#

Married
89 (56.3)
69 (43.7)

45 (35.4)
82 (64.6)

0.000** 84 (56.4)
65 (43.6)

58 (47.5)
64 (52.5)

0.147 30 (71.4)
12 (28.6)

44 (68.8)
20 (31.2)

0.769 125 (59.8)
84 (40.2)

90 (47.9)
98 (52.1)

0.017*

Education:

Nursing
school or
institute

108 (68.4) 75 (59.1) 0.104 97 (65.1) 71 (58.2) 0.244 28 (66.7) 35 (54.7) 0.219 136 (65.1) 115 (61.2) 0.421

Faculty of
nursing

50 (31.6) 52 (40.9) 52 (34.9) 51 (41.8) 14 (33.3) 29 (45.3) 73 (34.9) 73 (38.8)

Years of experience

≤ 10 years 125 (79.1) 92 (72.4) 0.189 118 (79.2) 87 (71.3) 0.133 33 (78.6) 44 (68.8) 0.267 162 (77.5) 129 (68.6) 0.045*
> 10 years 33 (20.9) 35 (27.6) 31 (20.8) 35 (28.7) 9 (21.4) 20 (31.2) 47 (22.5) 59 (31.4)

Work hours/week

40 h 13 (8.2) 31 (24.4) 0.000** 12 (8.1) 55 (45.1) 0.000** 3 (7.1) 28 (43.8) 0.000** 22 (10.5) 72 (38.3) 0.000**
> 40–60 h 145 (91.8) 96 (75.6) 137 (91.1) 67 (54.9) 39 (92.9) 36 (56.2) 187 (89.5) 116 (61.7)

Night duties/week

< 3 108 (68.4) 100 (78.7) 0.050 102 (68.5) 105 (86.1) 0.001** 28 (66.7) 50 (78.1) 0.191 149 (71.3) 156 (83.0) 0.006**
≥ 3 50 (31.6) 27 (21.3) 47 (31.5) 17 (13.9) 14 (33.3) 14 (21.9) 60 (28.7) 32 (17.0)

Expanded Nursing Stress Scale (ENSS), McCloskey/Mueller Satisfaction Scale (MMSS), specific COVID-19-associated stressors (SCAS)
#Un-married including single, divorced, and widower. Significance at *p < 0.05, **p < 0.01
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Fig. 3 Nurses’ ratings of their
intent to leave among both
studied groups
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the COVID-19, the ever-increasing number of confirmed and
suspected cases, and heavy workload are putting nursing ser-
vices under intense pressure.

Furthermore, other significant stressors for those nurses are
linked to their psychological working environment including
dealing with death and dying, inadequate emotional prepara-
tion, and uncertainty concerning treatment. This could be ex-
plained by the following facts: nurses, not a relative, are inev-
itably the last people a dying COVID-19 patient will see, and
this put them under great stress (Neto et al. 2020); the
COVID-19 outbreak may cause panic emotions among peo-
ple, and if nurses are not prepared to deal with these emotions,
they will be under great tension (CDC 2020); and COVID-19
is newly emerging disease without well-known management
plan so regular updates in management protocols, official rec-
ommendations, and policies make the nurses lacking autono-
my in making decisions and not knowing what the patient or
patient’s family ought to be told.

Regarding social working environment stressors for those
nurses, an analysis of items relating to the factor “problems
with peers” revealed that the impossibility of exchanging ex-
periences and feelings with peers were important occupational
stressors and this may be attributed to lack of opportunities
because of COVID-19-associated overwhelming workload.
Also, analysis of the factor “conflicts with supervisors”

revealed that lack of support from direct supervisors and usual
blaming for uncontrollable errors were significant stressors
which surly increased with COVID-19-associated heavy
workload. This is consistent with Ghareeb et al. (2014) who
reported that nurses are generally treated as scapegoats by
other members of the medical profession. Another significant
social factor is “the problem with patients and their families”
as patient isolation due to COVID-19 and blocking of hospital
visits make the nurses the main link between patients and their
families with greater exposure to their abuse and unreasonable
demands which put them under intense pressure. This is
consistent with Hassan et al. (2020) who reported that dealing
with angry/blaming relatives and distressed patients, patients/
relatives’ expectations of care that cannot be met were impor-
tant stressors for all healthcare personnel.

During respiratory illness epidemic additional work-related
stressors arise; the chief among them is increased exposure to
the risk of infection. All HCWs are exposed to this risk; how-
ever, the extent of this risk is not distributed equally. Some
specialties, like emergency and infectious diseases, are likely
to be at a higher risk than other specialties (Simonds and Sokol
2009). The nurses are particularly vulnerable to this risk be-
cause they are often the first to respond to patients and have a
high level of occupational stress (Oh et al. 2017). Although
the study subjects were nurses working in Fever Hospital and

Table 4 Binary logistic
regression analysis showing the
most important predictors of
Expanded Nursing Stress Scale
(ENSS), Specific COVID-19-
associated stressors (SCAS), the
McCloskey/Mueller Satisfaction
Scale (MMSS), and intent to
leave

Variables S.E. Wald Sig. Odds ratio (95% CI)

High ENSS:

• Age (20–39 years old) 0.91 3.94 0.047* 1.66 (1.28–9.78)

• Gender (female) 0.85 0.64 0.43 0.52 (0.10–2.64)

• Marital status (un-married) 1.27 0.19 0.65 0.57 (0.05–6.88)

• Work hours/week (> 40 h) 0.001 4.22 0.042* 2.0 (1.92–2.11)

• Night duties/week (≥ 3) 0.02 5.93 0.014* 1.31 (1.12–1.68)

• Type of hospital (ZFH) 0.01 5.21 0.007** 2.14 (2.05–3.22)

High SCAS:

• Age (20–39 years old) 0.09 4.15 0.031* 1.38 (1.24–2.46)

• Work hours/week (> 40 h) 0.03 4.57 0.024* 1.89 (1.51–2.13)

• Night duties/week (≥ 3) 0.11 3.92 0.043* 1.53 (1.11–3.59)

• Type of hospital (ZFH) 0.33 4.54 0.022* 2.32 (1.76–4.42)

High MMSS:

• Work hours/week (> 40 h) 1.31 4.01 0.048* 1.85 (1.43–5.32)

• Type of hospital (ZFH) 0.23 5.53 0.003** 3.25 (2.11–6.36)

Intent to leave:

• Age (20–39 years old) 0.05 0.45 0.52 1.03 (0.94–1.14)

• Marital status (un-married) 0.84 2.78 0.10 4.09 (0.78–21.42)

• Work hours/week (> 40 h) 0.05 5.97 0.003** 2.63 (1.64–4.28)

• Night duties/week (≥ 3) 0.21 3.99 0.044* 1.86 (1.28–3.15)

• Type of hospital (ZFH) 0.09 4.25 0.034* 1.99 (1.54–3.57)

Expanded Nursing Stress Scale (ENSS), McCloskey/Mueller Satisfaction Scale (MMSS), specific COVID-19-
associated stressors (SCAS) *p < 0.05, **p < 0.01
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subsequently their exposure to risk of infection was higher,
their worry about acquiring infection was lower than their
counterparts in General Hospital. This could be explained by
those nurses who had sufficient skill mix and experience to
deal with infectious patients (Needleman et al. 2002). This is
consistent with Wu et al. (2020) who reported that medical
professionals who were not specialized in infectious disease
experienced greater pressure when facing infected patients.

Another dimension to infection risk exposure is stigmati-
zation where people may consider HCWs amovable source of
infection in the community (Fischer et al. 2019), so stigmati-
zation was a significant stressor for nurses of ZFH. On the
other hand, although employing strict biosecurity measures
is a must to prevent spread of infection to self and others, it
was a significant stressor for nurses of ZFH. This is consistent
with Loibner et al. (2019) who reported that reduced dexterity
due to multiple glove layers, impaired visibility by flexible
face shields and back pain related to the respirator of the fully
ventilated suit, heat stress, and liquid loss were perceived as
strong stressors especially at high working temperature. Other
significant COVID-19-associated stressors for nurses in both
ZFH and ZGHwere the personal fears of being isolated, trans-
mitting the disease to families or friends, the unknown dura-
tion of the epidemic, lack of treatment for the disease, news of
new cases of COVID-19 reported in TV/newspaper, and pre-
dictable shortages of staff, supplies, and adequate protective
measures. Similar stressors were seen among HCWs who
faced SARS (Lee et al. 2005) and MERSA-COV (Khalid
et al. 2016) but with variable degrees of stress.

This study used Pareto analysis which allows data to be
summarized and displayed in a way to assist in the prioritiza-
tion of causes of problems as targets for improvement (Banks
et al. 1995). It pointed out that 38% of the studied factors were
responsible of 80% of occupational stress among nurses of
fever hospital, while 30% of these factors were responsible
of 80% of the problem in their counterparts in general hospi-
tal; these are too many factors; it is more than 80/20 rule
illustrated by Pareto. The policy makers should put coping
strategies for all the reported factors to resolve 80% of the
occupational stress or lower this 80% to 60% or70% thus
decrease number of target factors that could be reformed ac-
cording to the present resources. The most important stressors
among nurses of fever hospital were workload, dealing with
death and dying, personal demands and fears, employing strict
biosecurity measures, and stigma which should be given a
priority to be solved through first; to reduce workload, plan-
ning of staff numbers according to nursing intensity is re-
quired, but this is not always possible so rational distribution
of tasks at work is necessary (Riklikienė et al. 2015). Also,
involuntary placement and dispatch of usual ward nurses to
front-line areas may be a solution to workload problem, but
good training to implement effective infection control proce-
dures and proper isolation measures is paramount important to

decrease stress among dispatched nurses as fear of exposure to
infection had the highest priority as a source of stress among
those nurses according to Pareto analysis. Second, to deal with
psychological stressors of dealing with death and dying, psy-
chological consultations should be available to nurses after
stressful situations (Makie 2006). Third, to deal with personal
fears and demands, providing timely, clear, and updated in-
formation to nurses with regard to new handling procedures,
patient numbers, available resources, and the like is very im-
portant. Fourth, to reduce physical strain of protective equip-
ment, synthesis of these equipment from material not causing
physical strain is required or division of work to allow each
nurse to get enough rest periods from wearing these equip-
ment is a reasonable alternative. Finally, to reduce stigmatiza-
tion, a checklist prepared by CDC to help identify and address
stigmatization before, during, and after infectious disease out-
breaks can be used (Department of Health and Human
Services 2007).

This highly stressful work environment had reflected on
the overall job satisfaction among nurses of fever hospital
which was quite low compared to their counterparts in general
hospital. This result is supported by previous studies implying
that stress at the individual level affects job satisfaction
(Sharma et al. 2014; Riklikienė et al. 2015). As current results
showed, the main contributors to job dissatisfaction among
nurses of fever hospital were the following: first being dissat-
isfied with extrinsic rewards of their job, praise, and recogni-
tion which reflected their belief that their stressful work was
not met by adequate financial and moral compensations; sec-
ond, being dissatisfied with scheduling, family and work bal-
ance, and team interaction which surly affected by COVID-
19-associated heavy workload. Finally, being dissatisfied with
control and responsibility as regular updates in COVID-19-
associated official recommendations and policies hinders the
nurses’ abilities in making decisions.

There is a vicious circle between occupational stress and
job satisfaction where intense stress leads to job dissatisfaction
which in turn increases stress; therefore, nurses tend to con-
sider quitting a job at an institution or even changing profes-
sion (Moustaka et al. 2010). This explains why the percent of
nurses in fever hospital who tend to leave the current organi-
zation or even changing job was more than their counterpart in
general hospital. Previous studies during the 2003 SARS out-
break showed that HCWs reported reluctance to work or con-
templating resignation (Bai et al. 2004).

Although there were statistically significant differences in
age, marital state, and experience between both study groups,
only statistically significant association was found between
age and high scores of all the studied outcomes and when
Binary logistic regression analysis was conducted to exclude
age as a confounding factor, hospital type (ZFH) with its re-
lated workload factors was the significant predictor for all the
studied outcomes.
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Limitation

This study had some limitations. First, the study did not in-
clude all nurses who experienced the outbreak especially those
of isolation hospital. Second is the use of the simplistic one
item of intent to leave that provided only a general orientation
about nurses’ intent to leave. Lastly, the study hospitals were
sampled conventionally so the results may reflect the condi-
tions in these specific hospitals, which affect generalizability
of the findings.

Conclusion and recommendations Nearly all work-related
physical, psychological, and social stressors increased among
nurses of COVID-19 triage hospitals compared to those work-
ing in general hospitals which are not triage or isolation hos-
pitals indicating that COVID-19 pandemic added an extra
load on this already stressful job. Workload, dealing with
death and dying, personal demands and fears, employing strict
biosecurity measures, and stigma represented the high-priority
stressors among nurses of triage hospitals responsible for 80%
of occupational stress problem, while exposure to infection
risk was the stressor of highest priority among nurses of gen-
eral hospital. This highly stressful work environment resulted
in job dissatisfaction with tendency to leave job in the future.
This emphasis adopting strategies to reduce perceived job-
related stress increases effectively job satisfaction, and de-
creases turnover intention during these difficult events.
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