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Abstract: Increased workload during the COVID-19 pandemic has threatened nurses” mental health.
This study aimed to identify factors associated with job stress in COVID-19 nurses compared to
other nurses. Nurses were recruited from four hospitals in Republic of Korea in November 2020.
The general sociodemographic questionnaire, job stress, anxiety (GAD-7), and depression (PHQ-9)
were used to conduct an online survey. Stepwise multiple regression analysis was used to identify
the factors associated with job stress. A total of 290 participants were analyzed: 122 in the dedicated
ward and 168 in the nondedicated ward nurse groups. Job stress, anxiety, and depression were higher
in nurses dedicated to COVID-19 (4.19 + 0.59, 598 £ 3.92, and 6.97 £ 4.47, respectively) than in
the nondedicated group (3.92 £ 0.72 (p = 0.001), 4.98 £ 4.20 (p = 0.042), and 5.92 £ 4.36 (p = 0.047),
respectively). Among COVID-19 nurses, job stress levels were higher in 30-39 year olds than in
20-29 year olds (3.71 & 0.43 vs. 4.04 & 0.54, p = 0.006) and in non-smokers compared with smokers
(3.85 £ 0.49 vs. 3.38 + 0.53, p = 0.24). Anxiety (3 = 0.34, standard error (SE) = 0.01, p < 0.001) and
clinical experience of 5-10 years (3 = 0.23, SE = 0.10, p = 0.004) were associated with job stress. These
findings can be applied when devising response strategies for infectious diseases and developing
psychological and organizational intervention programs for alleviating job stress in nurses.
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1. Introduction

The coronavirus disease 2019 (COVID-19) that emerged in 2019 in Wuhan, China, is
caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) [1]. The main
route of COVID-19 infection is respiratory droplets through coughing, sneezing, and physi-
cal contact [2]. In Republic of Korea, the response to COVID-19 involved the Central Disas-
ter and Safety Countermeasure Headquarters with a focus on disinfection measures [3],
and 80% of the Korean population was given the second vaccination [4]. Despite these
measures, the number of confirmed patients and deaths have steadily increased due to the
continuous spread of COVID-19. As of 14 October 2022, the cumulative numbers were
25,076,239 confirmed cases and 28,783 deaths in Republic of Korea [4].

COVID-19 led to financial and economic losses worldwide and has become a critical
disease in public healthcare [5]. The rapid increase in the number of patients and a high
rate of mortality resulted in unsafe and inefficient healthcare services [6]. Nurses are the
predominant healthcare workers in contact with patients and they have served a crucial role
amongst medical professionals in the disaster situation caused by COVID-19 [7]. Among
the healthcare professionals committed to the adaptation to and implementation of new
protocols related to COVID-19 and the prevention, isolation, management, monitoring,
and identification of exposed persons, nurses account for the highest proportion due to the
rapid increase in patients requiring care [8]. As nurses devoted themselves to their roles,
COVID-19 posed unprecedented threats to the healthcare system to induce various burdens

Healthcare 2023, 11, 1500. https://doi.org/10.3390 /healthcare11101500

https://www.mdpi.com/journal /healthcare


https://doi.org/10.3390/healthcare11101500
https://doi.org/10.3390/healthcare11101500
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0001-7961-3851
https://doi.org/10.3390/healthcare11101500
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com/article/10.3390/healthcare11101500?type=check_update&version=1

Healthcare 2023, 11, 1500

20f11

on nurses. Since the outbreak of COVID-19, nurses have been expected to take more care
during the use of medical devices, hand hygiene, medical waste disposal, sterilization of
treatment equipment, and management of exposed persons [9].

Notably, increased job demands have induced stress at varying levels across hospital
nurses. Job stress is defined as the stress induced by excessive job demands that overpower
personal resources [10]. Job stress in nurses refers to a state of physiological and psycholog-
ical damage caused by the excessive demands of the job [11], which can negatively affect
the overall outcomes of patient safety and nursing quality [12]. During the COVID-19
pandemic, job stress in hospital nurses was influenced by individual professional compe-
tence and various factors of personal and organizational levels [13]. According to a study
conducted before the COVID-19 pandemic, age, highest level of education, career length,
position, and anticipated role within the department are the known factors associated with
job stress [14,15]. During the COVID-19 pandemic, response style and mental health have
been identified as the factors associated with job stress [16].

Nurses have the highest risk of COVID-19 exposure and mortality among health-
care workers and they fall in the high-risk group with potential negative mental health
results [17,18]. The anxiety that they may infect others, the fear that they may be infected
by the patients, and the increased mortality of patients under their care are factors that dete-
riorate the mental health of dedicated nurses for COVID-19 patients [19]. When COVID-19
was prevalent in Republic of Korea, new nurses reported stress due to the fear of infection
for themselves or their families, as well as physical and psychological burdens [20]. The
mental health problems of these nurses could also increase due to insufficient staffing at
work, inadequate supply of medical equipment, and unsafe working environments [21].
According to the Korean Nurses” Health Study conducted in 2020, an association was
reported between caring for COVID-19 patients and experiencing fear, anxiety, and depres-
sion symptoms [22]. The increased mental health problems in nurses and workload due to
COVID-19 have been reported as important factors influencing job stress [23]. According to
a recent study, the anxiety and depression in frontline nurses exposed to COVID-19 could
negatively affect their work performance and potentially lead to increased job stress [16].

Infectious respiratory diseases, such as COVID-19, bring about various changes in the
nurses’ roles, practices, and patient care, based on which they have been reported to exert
a substantial influence on the turnover or retirement of nurses [24,25]. Securing required
resources for the care of patients with new infectious diseases and maintaining manpower
is a key strategy in the response to healthcare crises. Thus, it is important to understand
the job stress and mental health of nurses caring for COVID-19 patients. The management
of job stress is necessary to maximize the work efficiency at hospitals against infectious
diseases and advance the nursing organization. In this context, many studies have been
conducted to identify the factors associated with job stress in hospital nurses during the
COVID-19 pandemic. These studies have a wide spectrum, and a greater level of empirical
findings should be achieved to develop strategies applicable to hospital conditions.

Thus, this study compared the level of job stress and mental health problems between
dedicated nurses for COVID-19 patients and nurses caring for non-COVID-19 patients in
Republic of Korea and investigated the factors that influence job stress in dedicated nurses
for COVID-19 patients. The purpose of this study was to provide basic data for developing
strategies to manage the job stress in hospital nurses responsible for the care of COVID-19
patients upon an outbreak.

2. Methods
2.1. Study Design and Participants

This cross-sectional study was performed in line with the principles of the Declaration
of Helsinki. This study obtained approval from the Chosun University Institutional Review
Board in Republic of Korea. To conduct the survey, the purpose of this study was explained
to the head of the four hospitals. Survey collection took place in November 2020, and
Google Forms software was used to manage the questionnaires. The survey link was
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randomly distributed to all nurses in the four hospitals. Participants were instructed to
fill out a self-report questionnaire after obtaining informed consent. The researchers of
this study used Google Forms to collect the completed questionnaires, which included the
participants” online consent. The participants who completed the questionnaire were given
a token of appreciation (online coupon).

G*Power 3.1.9 program was used to calculate the sample size. The minimum sam-
ple size was calculated to be 255 people with the following conditions. Accounting for
a dropout rate of 20%, 306 questionnaires were distributed. Of these, 94.8% were col-
lected and 290 questionnaires were analyzed (dedicated nurses for COVID-19 patient: 122,
nondedicated: 168).

2.2. Instrumentation

The study employed a survey questionnaire adopted from various scales and consisted
of 63 items. The general characteristics included sex (male or female), age (20-29, 30-39,
or >40), marital status (single or married), having children (yes or no), highest level of
education (college, university or higher), religion (yes or no), total clinical experience (<1, 1
to <5, 5 to <10, 10 to <15, 15 to < 20, or >20), department (general ward or special unit),
position (staff nurse, charge or head nurse), frequency of drinking (none, 2-3/month,
1-2/week, or >3-4/week), current smoking (never, current or former), and frequency
of exercise (none, 1-2/week, or >3-4 /week). Variables were classified according to the
definition in the Korean Working Conditions Survey [26].

Job stress was measured with a tool developed by Choi (2009) [27]. This tool consisted
of work overload (7 items), role conflict as a profession (3 items), lack of professional
knowledge and skill (4 items), psychological burden due to the limitation of medicine
(5 items), interpersonal relationship (7 items), inadequate compensation (6 items), and
physical environment of unit (3 items). The items are on a 5-point Likert scale, and the total
score ranges from 1 to 5. Higher scores indicate higher job stress. The tool’s reliability was
demonstrated by a Cronbach’s o of 0.95 in this study.

Mental health problems included anxiety and depression. Anxiety was measured
with a Generalized Anxiety Disorder-7 (GAD-7) developed by Spitzer et al. (2006) [28].
Items are on a 4-point Likert scale, and the total score ranges from 0 to 21. A higher score
means a higher degree of anxiety and is classified as minimal (0—4 points), mild (5-9 points),
moderate (10-14 points), and severe (15-21 points). The tool’s reliability was demonstrated
by a Cronbach’s o of 0.90 in this study. Depression was measured with a Patient Health
Questionarie-9 (PHQ-9) developed by Kroenke et al. (2001) [29]. Items are on a 4-point
Likert scale, and the total score ranges from 0 to 27. A higher score means a higher degree of
depressive symptoms and is classified as minimal (0—4 points), mild (5-9 points), moderate
(10-14 points), moderately severe (15-19 points), and severe (2027 points). The tool’s
reliability was demonstrated by a Cronbach’s o of 0.86 in this study.

2.3. Statistical Data Analysis

All statistical analyses were conducted using SPSS Version 27 (IBM Corp, Armonk,
NY, USA). The x? test and Fisher’s exact test were used to investigate the differences in
general characteristics, job stress, and mental health problems between dedicated nurses for
COVID-19 patients and the nondedicated groups. Among dedicated nurses for COVID-19
patients, the x? test and Fisher’s exact test were used to investigate the difference in job
stress according to general characteristics. Pearson’s correlation coefficient was used to
investigate the correlation between job stress and mental health problems among dedicated
nurses for COVID-19 patients. Stepwise multiple regression analysis was used to identify
factors affecting job stress in dedicated nurses for COVID-19 patients. Only items with
p < 0.05 in the univariate analysis were input into the regression analysis.
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3. Results

Of dedicated nurses for COVID-19 patients, 77.6% had an education level of univer-
sity or higher, and this result was higher than that of the nondedicated group (73.25%)
(p = 0.036). The proportion of nurses with less than 5 years of clinical experience was 62.3%
among dedicated nurses for COVID-19 patients and 51.2% in the nondedicated group
(p = 0.026). The proportion of staff nurses was 88.5% in the COVID-19-dedicated nurse
group and 70.2% in the nondedicated group (Table 1).

Table 1. General characteristics between dedicated nurse for COVID-19 patients and nondedi-
cated subjects.

Characteristics Total Dedicated Nurse for COVID-19 Nondedicated >
(n = 290) Patients (N = 122) Nurses (N = 168) X P
Sex
Male 22 (7.6) 13 (10.7) 9(54) 2.83 0.093
Female 268 (92.4) 109 (89.3) 159 (94.6)
Age (years)
20-29 173 (59.7) 73 (59.8) 100 (59.5) 2.13 0.346
30-39 78 (26.9) 29 (23.8) 49 (29.2)
40 < 39 (13.4) 20 (16.4) 19 (11.3)
Marital status
Single 200 (69.0) 86 (70.5) 114 (67.9) 0.23 0.632
Married 90 (31.0) 36 (29.5) 54 (32.1)
Having children
No 214 (73.8) 87 (71.3) 127 (75.6)
Yes
Highest level of education
College 65 (22.4) 20 (16.4) 45 (26.8) 4.39 0.036
>University 225 (77.6) 102 (83.6) 123 (73.2)
Religion
No 215 (74.1) 87 (71.3) 128 (76.2) 0.88 0.349
Yes 75 (25.9) 35(28.7) 40 (23.8)
Total clinical experience (year)
<1 37 (12.8) 11 (9.0) 26 (15.5) 11.08 0.026
1-<5 125 (43.1) 65 (53.3) 60 (35.7)
5-<10 60 (20.7) 24 (19.7) 36 (21.4)
10-<15 34 (11.7) 9(7.4) 25 (14.9)
15 < 34(11.7) 13(10.6) 21(12.5)
Department
General ward 179 (61.7) 69 (56.6) 110 (65.5) 2.38 0.123
Special unit 111 (38.3) 53 (43.4) 58 (34.5)
Position
Staff nurse 226 (77.9) 108 (88.5) 118 (70.2) 13.74 <0.001
Charge and Head nurse 64 (22.1) 14 (11.5) 50 (29.8)
Frequency of drinking
None 124 (42.8) 52 (42.6) 72 (42.9) 3.43 0.330
2-3/month 100 (34.5) 41 (33.7) 59 (35.1)
1-2/week 56 (19.3) 22 (18.0) 34 (20.2)
3-4/week < 10 (3.4) 7 (5.7) 3(1.8)
Current smoking status
Never 279 (96.2) 116 (95.1) 163 (97.0) - 0.536 *
Current and former 11 (3.8) 6 (4.9) 5(3.0)
Frequency of exercise
None 166 (57.2) 71 (58.2) 95 (56.5) 2.80 0.246
1-2/week 98 (33.8) 44 (36.1) 54 (32.1)
3-4/week < 26 (9.0) 7 (5.7) 19 (11.3)

Data represent n (%) and mean + standard deviation. * Fisher exact test. COVID-19 = Coronavirus Disease-19.

The work overload of dedicated nurses for COVID-19 patients (4.19 + 0.59) was
significantly higher than that of the nondedicated group (3.92 £ 0.72) (p = 0.001). The
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anxiety (p = 0.042) and depression (p = 0.047) scores of COVID-19-dedicated nurses were
significantly higher than those of the nondedicated group (Table 2).

Table 2. Job stress and mental health problems status between dedicated COVID-19 patients’ nurses
and nondedicated subjects.

Characteristics Total ]gi;i‘l;ﬁ;fgl\igﬁzlf;r Nondedicated Nurses x> p
Job stress 3.78 £ 0.58 3.83 £ 0.50 3.74 £0.63 1.30 0.196
Work overload 4.03 £ 0.68 4.19 £ 0.59 3.92 £0.72 3.48 0.001
Role conflict as a profession 3.46 £0.78 3.55 + 0.69 3.40 +0.84 1.64 0.103
Lack of professional knowledge and skill ~ 4.10 & 0.68 4.07 £0.62 413 +£0.72 —0.71 0.478
Psychological burden due to the 3.64 £ 0.68 3.67 + 0.65 3.62 £ 0.70 061 0543
limitation of medicine
Interpersonal relationship 3.71 £0.80 3.76 = 0.73 3.68 +0.85 0.81 0.420
Inadequate compensation 3.78 £0.72 3.83 £ 0.65 3.75+0.76 0.95 0.344
Physical environment of unit 3.70 £0.81 3.75+0.73 3.66 £ 0.86 0.92 0.359
Mental health
Anxiety 5.40 £ 4.12 5.98 £ 3.92 4.98 £+ 4.20 2.04 0.042
Minimal (04 point) 138 (4 7.6) 52 (42.6) 86 (51.2) 5.90 0.116
Mild (5-9 point) 116 (40.0) 51 (41.8) 65 (38.7)
Moderate (10-14 point) 26 (9.0) 16 (13.1) 10 (6.0)
Severe (15-21 point) 10 (3.4) 3(2.5) 7 (4.2)
Depression 6.36 £ 4.43 6.97 £ 4.47 5.92 £ 4.36 1.99 0.047
Minimal (04 point) 107 (36.9) 42 (34.4) 65 (38.7) - 0.390 "
Mild (5-9 point) 125 (43.1) 49 (40.2) 76 (45.2)
Moderate (10-14 point) 42 (14.5) 23 (18.9) 19 (11.3)
Moderately severe (15-19 point) 12 (4.1) 6 (4.9) 6 (3.6)
Severe (20-27 point) 4(14) 2 (1.6) 2(1.2)

Data represent n (%) and mean =+ standard. * Fisher exact test. COVID-19 = Coronavirus Disease-19.

Among dedicated nurses for COVID-19 patients, job stress was significantly higher at
30-39 years of age (4.04 £ 0.54) than at 2029 years (3.71 £ 0.43) (p = 0.006). Job stress in
current or former smokers was significantly lower than in the nonsmoker group (p = 0.024)
(Table 3).

The correlation between job stress, anxiety, and depression among dedicated nurses
for COVID-19 patients was positive (Table 4). The analysis of the influence of independent
variables on job stress showed that the predictive factors were anxiety ( = 0.34, p < 0.001)
and total clinical experience (5 to <10 years) (3 = 0.23, p = 0.004). The coefficient of
determination (R?) was 0.23, indicating the explanatory power of this model was 23.0%, and
the regression model was statistically significant (F = 13.26, p < 0.001) (Table 5). To identify
the factors affecting the job stress of dedicated nurses for COVID-19 patients, a stepwise
multiple regression analysis was performed considering significant variables, such as
anxiety, depression, age, total clinical experience, and current smoking status. Nominal
measures, such as age, total clinical experience, and current smoking status, were converted
into dummy variables. Using dummy variables, nominal variables can be included in the
regression model as independent variables. The regression model will estimate the effect
of each level of the nominal variable on the dependent variable, relative to the reference
level. The analysis of the correlation between the independent variables showed that the
correlation coefficient was less than 0.80, confirming that they were independent of each
other, and all variables were added to the analysis. When diagnosing a case, there were
no outliers greater than the absolute value of 3, and 122 patients were analyzed using
the stepwise selection method. The basic assumption test of linear regression analysis
was multicollinearity diagnosis, residuals, and outliers. As a result of the analysis, there
was no autocorrelation because the Durbin-Watson statistic was 2.11. The tolerance limit
was 0.84 to 0.99, which was more than 0.1, and the variance expansion index was 1.00 to
1.20. The independent and dependent variables were normally distributed and the equal
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variance of individual residuals was also satisfied based on the normal P-P curve and the
residual scatterplot. Cook’s distance value did not appear to exceed 1.0 and the regression
analysis result was confirmed to be valid.

Table 3. Differences in job stress by general characteristics among dedicated nurse for COVID-19

patients.
ot o 2 p
Characteristics N (%) M £ SD tory (Post Hoc 1)
Sex
Male 13 (10.7) 3.62 +0.53 -1.63 0.105
Female 109 (89.3) 3.86 4 0.50
Age (years)
20-29 2 73 (59.8) 3.71 +0.43 5.38 0.006
30-39b 29 (23.8) 4.04 & 0.54 (b>a)
40<¢ 20 (16.4) 3.95 4 0.60
Marital status
Single 86 (70.5) 3.78 +0.47 —1.63 0.107
Married 36 (29.5) 3.94 4+ 0.57
Having children
No 87 (71.3) 3.79 + 047 —1.28 0.203
Yes 35 (28.7) 3.92 + 0.57
Highest level of education
College 20 (16.4) 3.98 + 0.49 1.48 0.142
>University 102 (83.6) 3.80 4 0.50
Religion
No 87 (71.3) 3.82 + 047 —0.26 0.798
Yes 35 (28.7) 3.85 4 0.60
Total clinical experience (year)
<1 11 (9.0) 3.54 + 0.45 2.93 0.024
1-<5 65 (53.3) 3.76 +0.48 (none)
5-<10 24 (19.7) 4.07 + 0.46
10-<15 9(7.4) 4.00 +0.72
15 < 13 (10.6) 3.85 + 0.41
Department
General ward 69 (56.6) 3.81 £0.52 —0.52 0.605
Special unit 53 (43.4) 3.86 £ 0.49
Position
Staff nurse 108 (88.5) 3.82 + 0.50 —0.80 0.427
Charge and Head nurse 14 (11.5) 3.93 4+ 0.50
Frequency of drinking
None 52 (42.6) 3.86 + 0.50 1.34 0.266
2-3/month 41 (33.7) 3.88 4+ 0.52
1-2/week 22 (18.0) 3.75 + 0.46
3-4/week < 7 (5.7) 3.52 + 0.52
Current smoking status
Never 116 (95.1) 3.85 4+ 0.49 2.28 0.024
Current or former 6 (4.9) 3.38 £ 0.53
Frequency of exercise
None 71 (58.2) 3.79 + 0.52 0.61 0.545
1-2/week 44 (36.1) 3.89 + 048
3-4/week < 7 (5.7) 3.87 + 0.57

Data represent n (%) and mean =+ standard. ?, b ¢ Post hoc ': Scheffé test.
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Table 4. Correlation between job stress and mental health problems among dedicated nurses for
COVID-19 patients.

Variables Job Stress Anxiety
r(p) r(p)
Anxiety 0.42 (<0.001)
Depression 0.28 (0.002) 0.70 (<0.001)

Table 5. Factors influencing job stress among dedicated nurses for COVID-19 patients.

Variable B SE B t p Adj R? F p
Constant 3.27 0.12 27.75 <0.001 0.23 13.26 <0.001
Anxiety 0.04 0.01 0.34 3.90 <0.001

Total clinical experience 0.29 0.10 023 292 0.004

(5 - <10 years)

Including variables in stepwise method: anxiety and depression, age = dummy variable (20-29 year = 1), total
clinical experience = dummy variable (<1 year = 1), current smoking status = dummy variable (Never = 1).
SE = standard error; Adj = adjusted.

4. Discussion

In this study, the levels of job stress and mental health problems were compared
between dedicated nurses for COVID-19 patients and other nurses to identify the factors
that influence the job stress in dedicated nurses for COVID-19 patients.

The mean score for job stress was 3.83 for dedicated nurses for COVID-19 patients and
3.92 for general ward nurses, which were higher than the score (3.48) of hospital nurses in
Republic of Korea in 2019 before the COVID-19 pandemic [30]. Among the subcategories
of job stress, work overload showed a higher score in the group of dedicated nurses for
COVID-19 patients than in the control group. It is already known that the workload has
increased since the COVID-19 pandemic, which increased job stress in most nurses working
at hospitals [11,20]. As COVID-19 is highly contagious, the consequent exponential increase
in COVID-19 patients has led to higher levels of physical burden and work intensity due to
the lack of healthcare staff, working overtime, and wearing personal protective equipment,
which gave rise to work overload in nurses at dedicated COVID-19 patient wards. These
working conditions have the potential to increase job stress in these nurses [31]; thus, it
was necessary to develop a manual of response and balanced assignment of the nursing
manpower caring for infected patients to reduce the workload in nurses.

The mean scores for anxiety and depression were higher in the group of dedicated
nurses for COVID-19 patients than in the control group. In a previous study conducted
in Republic of Korea with the same analysis tools, anxiety and depression scores were
2.2 and 4.6 at respective higher levels [32]. This could be attributed to the difference in
the time of data collection. The data in the previous study [32] were collected in April
2020, whereas the data in this study were collected in November 2020, when the number of
COVID-19 cases rapidly increased [33]. An increase in patients with infection or potential
risk of infection consequently affects the workload for nurses [21,34], and this sudden
increase in workload can negatively affect their mental health. Alongside the frequent
exposure to infected patients, it can also further exacerbate the fear and anxiety in nurses
towards infection and death [19]. Additionally, the scores of anxiety and depression in the
nondedicated group, who do not have face-to-face contact with the infected patients, were
higher than those in a previous study [32]. Irrespective of being dedicated to COVID-19
patients, the nurses periodically tested for COVID-19 while facing an increased workload, a
high level of preventive measures, and fear of infection [35], which negatively affects their
mental health.

Among the dedicated nurses for COVID-19 patients examined in this study, 57.4%
experienced a mild or higher level of anxiety and the percentage of those with a moderate
to severe level of anxiety was higher (15.6%) than the control group (10.2%). The level of
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depression experienced by these nurses was mild for 65.6% and moderate to severe for
25.4%, a level higher than that shown by the control group (16.1%). With the increased
risk of COVID-19 exposure in healthcare professionals, the rate of COVID-19 infection was
known to be the highest in nurses among healthcare workers [36]. In a variety of studies,
dedicated nurses for COVID-19 patients demonstrated a high prevalence of mental health
problems, as they were continuously exposed to high workloads accompanied by high
rates of infection and death [25,31,32,34]. The characteristic life-threatening side of the
disease and increased workload could become a risk factor for high levels of anxiety and
depression in dedicated nurses for COVID-19 patients [37]. Meanwhile, positive support
from the government and society could protect and improve the mental health of these
nurses [38].

In line with previous studies [11,39], the level of job stress was higher in nurses aged
30-39 years than in those aged 20-29 years among dedicated nurses for COVID-19 patients.
In Republic of Korea, clinical nurses aged 30-39 years are staff nurse leaders, which entails
the highest workload [40]. Through an emergency situation, such as COVID-19, a far
greater level of nursing performance was expected of these nurses with a higher proficiency
in patient care than new nurses and, as a result, work overload could have increased the rate
of burnout and job stress [39]. Hence, adjustments should be made in the administration
and structure of hospital nurse organizations, from balanced work allocation to reward
systems that can lower the burden of position or work in nurses.

The level of job stress was higher in nonsmoker nurses than in those who formerly
or currently smoked. This coincided with a previous study conducted in Republic of
Korea [41]. Job stress was caused by contact with infected patients, fatigue, and lack of
physical and psychological rest, and smoking could have been chosen as a coping strategy
against such stress [42]. For instance, a smoker might have resorted to smoking as a means
to instantly relieve stress rather than acting toward improved health. For an individual in a
stressful situation, a negative measure such as smoking is known to exert a negative effect
on mental health [43]. A positive measure would have the nurses actively seek help from
family or society, which could reduce the job stress caused by the COVID-19 pandemic [44].

The factors associated with job stress in dedicated nurses for COVID-19 patients
were identified as anxiety and clinical experience of 5-10 years. According to a previous
study, negative mental health states, such as anxiety, in a pandemic could reduce the
nurses’ resilience, and reduced resilience could be a factor of job stress [7]. As previously
mentioned, the data in this study were collected in November 2020, when COVID-19 was
spreading rapidly [33]. This could have been a factor of severe anxiety in nurses [19] with
a level of impact on job stress. To reduce job stress in nurses, anxiety in nurses should be
decreased through reliable information support, adequate supply of personal protective
equipment, and rest [45].

With the continuous stream of COVID-19 patients, nurses were required to take an
increased number of assigned patients, hygienic procedures, respiratory care, infection
prevention care, and frequent overtime work [6]. Compared to new or staff nurses, those
with 5-10 years of clinical experience, adequate patient experience, and work efficiency
are more likely to be assigned to the wards dedicated to COVID-19 patients [46]. As such,
the work-family imbalance, risk of family infection, and health threats met by the nurses
with 5-10 years of clinical experience, who have been assigned to the wards dedicated to
COVID-19 patients, could be another factor of job stress [47]. Job stress in nurses could lead
to turnover intention [48]. The dedicated nurses for COVID-19 patients with 5-10 years of
clinical experience have, in fact, exhibited the highest turnover rate compared with other
nurses in the same age range [25]. In response to infectious diseases, such as COVID-19, the
work conditions of the nurses assigned to the wards dedicated to infected patients should
be improved, from work intensity to welfare and livelihood, to reduce the job stress caused
by infectious diseases.

This study was able to compare the job stress and mental health problems in dedicated
nurses for COVID-19 patients against other nurses during the rapid spread of COVID-19 in
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Republic of Korea and identify the factors associated with job stress in these nurses. These
results will prove valuable in clinical practice and studies towards the development of job
stress intervention programs and mental health management strategies for nurses during
the pandemic. Thus, this study proposes that a more definitive theoretical model should be
developed regarding the factors associated with job stress in nurses dedicated to caring for
patients with infectious diseases.

This cross-sectional study has several limitations. First, it was a cross-sectional investi-
gation, and the cause-effect relations could not be accurately defined. Second, due to the
small sample size, the number of predictors to be included in the regression model could
have been limited as a result of general variables. Third, due to the sample size and the
study design, the results can only be extrapolated to the population of nurses in the four
institutions where the study was conducted. Our results need to be further explored in
larger cohorts. Finally, according to a study conducted during the outbreak of COVID-19,
job stress in nurses could be influenced by the nurses’ resilience, self-efficacy, job control
and instability, interpersonal conflict, burnout, and turnover intention [49]. However, the
variables in this study did not include these factors. Therefore, further studies should be
conducted to examine different confounders related to job stress, including these factors.

5. Conclusions

The results of this study showed that dedicated nurses for COVID-19 patients could
perceive a higher level of job stress with a potentially negative effect on the nurses” quality
of life and patient care, as well as exhibiting higher levels of anxiety and depression. The
factors associated with job stress were anxiety and clinical experience of 5-10 years. Job
stress threatens the physical and mental health of nurses, reduces their work productivity,
and could ultimately exert a negative effect on patient outcomes.

In light of the findings, the following research questions can be explored in future
studies: (1) How does the level of job stress and mental health problems among dedicated
nurses for COVID-19 patients compare across different countries or healthcare settings?
(2) What are the specific organizational and individual factors that contribute to job stress
in nurses during infectious disease outbreaks? (3) How can interventions and support
programs be developed to mitigate job stress and improve the mental well-being of nurses
in high-stress environments, such as COVID-19 wards?

Author Contributions: I.K. and H.R K. were involved in the planning and design of the study. I.K.
and H.R.K. were involved in the literature search, and HR K. analyzed the data. I.K. and H.R.K.
developed the manuscript, and all authors agreed to its final submission. All authors guarantee the
integrity of the content and the study. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board of the Chosun University
(2-1041055-AB-N-01-2020-45).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data of the current study are available from the corresponding
author upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

1.  Huang, C;Wang, Y.; Li, X;; Ren, L.; Zhao, J.; Hu, Y,; Zhang, L.; Fan, G.; Xu, J.; Gu, X,; et al. Clinical features of patients infected
with 2019 novel coronavirus in Wuhan, China. Lancet 2020, 395, 497-506. [CrossRef] [PubMed]

2. Katre, P; Banerjee, S.; Balusamy, S.; Sahu, K.C. Fluid dynamics of respiratory droplets in the context of COVID-19: Airborne and
surfaceborne transmissions. Phys. Fluids 2021, 33, 081302. [CrossRef]


https://doi.org/10.1016/S0140-6736(20)30183-5
https://www.ncbi.nlm.nih.gov/pubmed/31986264
https://doi.org/10.1063/5.0063475

Healthcare 2023, 11, 1500 10 of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Kim, M.H.; Cho, W.; Choi, H.; Hur, ].Y. Assessing the South Korean model of emergency management during the COVID-19
pandemic. Asian Stud. Rev. 2020, 44, 567-578. [CrossRef]

Ministry of Health and Welfare. Domestic Occurrences. Available online: http:/ /ncov.mohw.go.kr/bdBoardList_Real.do?brdld=
1&brdGubun=11&ncvContSeq=&contSeq=&board_id=&gubun= (accessed on 14 October 2022).

Lucefio-Moreno, L.; Talavera-Velasco, B.; Garcia-Albuerne, Y.; Martin-Garcia, J. Symptoms of posttraumatic stress, anxiety,
depression, levels of resilience and burnout in Spanish health personnel during the COVID-19 pandemic. Int. ]. Environ. Res.
Public Health 2020, 17, 5514. [CrossRef] [PubMed]

Hoogendoorn, M.E.; Brinkman, S.; Bosman, R.J.; Haringman, J.; de Keizer, N.E,; Spijkstra, ].J. The impact of COVID-19 on nursing
workload and planning of nursing staff on the Intensive Care: A prospective descriptive multicenter study. Int. |. Nurs. Stud.
2021, 121, 104005. [CrossRef] [PubMed]

Ke, Q.; Chan, SSW.; Kong, Y.; Fu, J.; Li, W.; Shen, Q.; Zhu, J. Frontline nurses’ willingness to work during the COVID-19 pandemic:
A mixed-methods study. J. Adv. Nurs. 2021, 77, 3880-3893. [CrossRef]

Balay-Odao, E.M.; Alquwez, N.; Inocian, E.P.; Alotaibi, R.S. Hospital preparedness, resilience, and psychological burden among
clinical nurses in addressing the COVID-19 crisis in Riyadh, Saudi Arabia. Front. Public Health 2020, 8, 573932. [CrossRef]
Huang, L.; Lin, G.; Tang, L.; Yu, L.; Zhou, Z. Special attention to nurses’ protection during the COVID-19 epidemic. Crit. Care
2020, 24, 120. [CrossRef]

Fila, M.].; Purl, ].; Jang, S. Demands, resources, well-being and strain: Meta-analyzing moderator effects of workforce racial
composition. Appl. Res. Qual. Life 2022, 17, 2163-2190. [CrossRef]

Babapour, A.-R.; Gahassab-Mozaffari, N.; Fathnezhad-Kazemi, A. Nurses’ job stress and its impact on quality of life and caring
behaviors: A cross-sectional study. BMC Nurs. 2022, 21, 75. [CrossRef]

Kalankova, D.; Kirwan, M.; Bartoni¢kova, D.; Cubelo, F; Ziakova, K.; Kurucova, R. Missed, rationed or unfinished nursing care:
A scoping review of patient outcomes. J. Nurs. Manag. 2020, 28, 1783-1797. [CrossRef] [PubMed]

Moreno Cunha, A.; Marques, C.S.; Santos, G. Organizational and personal factors that boost innovation: The case of nurses
during COVID-19 pandemic based on job demands-resources model. Sustainability 2022, 14, 458. [CrossRef]

Kath, L.M.; Stichler, J.E; Ehrhart, M.G.; Schultze, T.A. Predictors and outcomes of nurse leader job stress experienced by
AWHONN members. ]. Obstet. Gynecol. Neonatal Nurs. 2013, 42, E12-E25. [CrossRef]

Meng, H.; Bai, S.; Cao, Q. Risk factors of role stress and professional burnout among nurse anesthetists: A multicenter cross-
sectional study. Jpn. J. Nurs. Sci. 2021, 18, €12413. [CrossRef]

Hu, S.; Dai, Q.; Wang, T.; Zhang, Q.; Li, C.; He, H. Relationship between work stressors and mental health in frontline nurses
exposed to COVID-19: A structural equation model analysis. In Annales Médico-Psychologiques, Revue Psychiatrique; Elsevier
Masson: Amsterdam, The Netherlands, 2022; Volume 180, pp. 412-418.

Jackson, D.; Anders, R.; Padula, W.V,; Daly, J.; Davidson, PM. Vulnerability of nurse and physicians with COVID-19: Monitoring
and surveillance needed. J. Clin. Nurs. 2020, 29, 3584-3587. [CrossRef] [PubMed]

Pappa, S.; Ntella, V.; Giannakas, T.; Giannakoulis, V.G.; Papoutsi, E.; Katsaounou, P. Prevalence of depression, anxiety, and
insomnia among healthcare workers during the COVID-19 pandemic: A systematic review and meta-analysis. Brain Behav. Immun.
2020, 88, 901-907. [CrossRef]

Sampaio, F.; Sequeira, C.; Teixeira, L. Impact of COVID-19 outbreak on nurses’ mental health: A prospective cohort study.
Environ. Res. 2021, 194, 110620. [CrossRef]

Ji, EJ.; Lee, YH. New Nurses’ experience of caring for COVID-19 patients in South Korea. Int. ]. Environ. Res. Public Health 2021,
18, 9471. [CrossRef]

Havaei, F.; Ma, A.; Staempfli, S.; MacPhee, M. Nurses” Workplace conditions impacting their mental health during COVID-19:
A cross-sectional survey study. Healthcare 2021, 9, 84. [CrossRef]

Cho, M,; Kim, O.; Pang, Y.; Kim, B.; Jeong, H.; Lee, J.; Jung, H.; Jeong, S.Y.; Park, H.Y.; Choi, H.; et al. Factors affecting frontline
Korean nurses’ mental health during the COVID-19 pandemic. Int. Nurs. Rev. 2021, 68, 256-265. [CrossRef]

Al Sabei, S.D.; Al-Rawajfah, O.; AbuAlRub, R.; Labrague, L.J.; Burney, I.A. Nurses’ job burnout and its association with work
environment, empowerment and psychological stress during COVID-19 pandemic. Int. |. Nurs. Pract. 2022, 28, €13077. [CrossRef]
[PubMed]

Halcomb, E.; Mclnnes, S.; Williams, A.; Ashley, C.; James, S.; Fernandez, R.; Stephen, C.; Calma, K. The experiences of primary
healthcare nurses during the COVID-19 pandemic in Australia. J. Nurs. Scholarsh. 2020, 52, 553-563. [CrossRef] [PubMed]
Nashwan, A.].; Abujaber, A.A,; Villar, R.C.; Nazarene, A.; Al-Jabry, M.M.; Fradelos, E.C. Comparing the impact of COVID-19 on
nurses’ turnover intentions before and during the pandemic in Qatar. J. Pers. Med. 2021, 11, 456. [CrossRef] [PubMed]

Kim, H.R. Associations between workplace violence, mental health, and physical health among Korean workers: The Fifth Korean
Working Conditions Survey. Workplace Health Saf. 2021, 70, 161-172. [CrossRef]

Choi, YJ. A Study on The Related factors of Organizational Commitment in Hospital Nurses; Hanyang University Press: Seoul, Republic
of Korea. 2009. Available online: https:/ /repository.hanyang.ac.kr/handle/20.500.11754 /145833 (accessed on 1 November 2022).
Spitzer, R.L.; Kroenke, K.; Williams, ].B.W.; Lowe, B. A brief measure for assessing generalized anxiety disorder: The GAD-7.
Arch. Intern. Med. 2006, 166, 1092-1097. [CrossRef]

Kroenke, K.; Spitzer, R.L.; Williams, J.B. The PHQ-9: Validity of a brief depression severity measure. J. Gen. Intern. Med. 2001, 16,
606-613. [CrossRef]


https://doi.org/10.1080/10357823.2020.1779658
http://ncov.mohw.go.kr/bdBoardList_Real.do?brdId=1&brdGubun=11&ncvContSeq=&contSeq=&board_id=&gubun=
http://ncov.mohw.go.kr/bdBoardList_Real.do?brdId=1&brdGubun=11&ncvContSeq=&contSeq=&board_id=&gubun=
https://doi.org/10.3390/ijerph17155514
https://www.ncbi.nlm.nih.gov/pubmed/32751624
https://doi.org/10.1016/j.ijnurstu.2021.104005
https://www.ncbi.nlm.nih.gov/pubmed/34273806
https://doi.org/10.1111/jan.14989
https://doi.org/10.3389/fpubh.2020.573932
https://doi.org/10.1186/s13054-020-2841-7
https://doi.org/10.1007/s11482-021-10018-8
https://doi.org/10.1186/s12912-022-00852-y
https://doi.org/10.1111/jonm.12978
https://www.ncbi.nlm.nih.gov/pubmed/32064694
https://doi.org/10.3390/su14010458
https://doi.org/10.1111/j.1552-6909.2012.01430.x
https://doi.org/10.1111/jjns.12413
https://doi.org/10.1111/jocn.15347
https://www.ncbi.nlm.nih.gov/pubmed/32428345
https://doi.org/10.1016/j.bbi.2020.05.026
https://doi.org/10.1016/j.envres.2020.110620
https://doi.org/10.3390/ijerph18189471
https://doi.org/10.3390/healthcare9010084
https://doi.org/10.1111/inr.12679
https://doi.org/10.1111/ijn.13077
https://www.ncbi.nlm.nih.gov/pubmed/35770445
https://doi.org/10.1111/jnu.12589
https://www.ncbi.nlm.nih.gov/pubmed/32735758
https://doi.org/10.3390/jpm11060456
https://www.ncbi.nlm.nih.gov/pubmed/34073655
https://doi.org/10.1177/21650799211023863
https://repository.hanyang.ac.kr/handle/20.500.11754/145833
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1046/j.1525-1497.2001.016009606.x

Healthcare 2023, 11, 1500 11 of 11

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Oh, EJ.; Jeong, K.S. The Effect of Job Stress, Nursing organizational culture and emotional exhaustion on retention intention
among clinical nurses. J. Korea Contents Assoc. 2019, 19, 467-477.

Nie, A.; Su, X.; Zhang, S.; Guan, W,; Li, J. Psychological impact of COVID-19 outbreak on frontline nurses: A cross-sectional
survey study. J. Clin. Nurs. 2020, 29, 4217-4226. [CrossRef]

Lee, J.Y.; Kim, M,; Jhon, M.; Kim, H.; Kang, H.J.; Ryu, S.; Kim, ].M.; Kim, S.W. The association of gratitude with perceived stress
among nurses in Korea during COVID-19 outbreak. Arch. Psychiatr. Nurs. 2021, 35, 647-652. [CrossRef] [PubMed]

Lee, H.; Kim, Y.; Kim, E; Lee, S. Risk assessment of importation and local transmission of COVID-19 in South Korea: Statistical
modeling approach. [MIR Public Health Surveill. 2021, 7, €26784. [CrossRef]

Hu, D,; Kong, Y.; Li, W.; Han, Q.; Zhang, X.; Zhu, L.X.; Wan, SSW.; Liu, Z.; Shen, Q.; Yang, ].; et al. Frontline nurses’ burnout,
anxiety, depression, and fear statuses and their associated factors during the COVID-19 outbreak in Wuhan, China: A large-scale
cross-sectional study. EClinicalMedicine 2020, 24, 100424. [CrossRef] [PubMed]

Meena, S.P; Jhirwal, M.; Puranik, A.K.; Sharma, N.; Rodha, M.S.; Lodha, M.; Badkur, M. Awareness and experience of health-care
workers during coronavirus disease 2019 pandemic. J. Educ. Health Promot. 2021, 10, 110. [PubMed]

Bandyopadhyay, S.; Baticulon, R.E.; Kadhum, M.; Alser, M.; Ojuka, D.K.; Badereddin, Y.; Kamath, A.; Parepalli, S.A.;
Brown, G.; Iharchane, S.; et al. Infection and mortality of healthcare workers worldwide from COVID-19: A systematic review.
BM]J Glob. Health 2020, 5, €003097. [CrossRef] [PubMed]

Su, T.P; Lien, T.C.; Yang, C.Y.; Su, Y.L.; Wang, ].H.; Tsai, S.L.; Yin, J.C. Prevalence of psychiatric morbidity and psychological
adaptation of the nurses in a structured SARS caring unit during outbreak: A prospective and periodic assessment study in
Taiwan. J. Psychiatr. Res. 2007, 41, 119-130. [CrossRef] [PubMed]

Wu, F; Ren, Z.; Wang, Q.; He, M,; Xiong, W.; Ma, G.; Fan, X.; Guo, X,; Liu, H.; Zhang, X. The relationship between job stress
and job burnout: The mediating effects of perceived social support and job satisfaction. Psychol. Health Med. 2021, 26, 204-211.
[CrossRef]

Shin, R.; Baek, H.J.; Ahn, D.B. Influence of job stress and resilience on the burnout of nurses who works at the designated public
relief hospital. Int. J. Environ. Res. Public Health 2021, 21, 595-608.

Park, E.; Lee, H.Y.; Park, C.S.Y. Association between sleep quality and nurse productivity among Korean clinical nurses.
J. Nurs. Manag. 2018, 26, 1051-1058. [CrossRef]

Boo, S.; Oh, H. Women’s smoking: Relationships among emotional labor, occupational stress, and health promotion.
Workplace Health Saf. 2019, 67, 361-370. [CrossRef]

Wankowicz, P.,; Szylinska, A.; Rotter, I. Assessment of mental health factors among health professionals depending on their
contact with COVID-19 patients. Int. |. Environ. Res. Public Health 2020, 17, 5849. [CrossRef]

Rahman, M.A.; Hoque, N.; Alif, S.M.; Salehin, M.; Islam, S.M.S.; Banik, B.; Sharif, A.; Nazim, N.B.; Sultana, F.; Cross, W. Factors
associated with psychological distress, fear and coping strategies during the COVID-19 pandemic in Australia. Glob. Health 2020,
16, 95. [CrossRef]

Labrague, L.J. Psychological resilience, coping behaviours and social support among health care workers during the COVID-19
pandemic: A systematic review of quantitative studies. J. Nurs. Manag. 2021, 29, 1893-1905. [CrossRef]

Chen, Q.; Liang, M.; Li, Y,; Guo, J.; Fei, D.; Wang, L.; He, L.; Sheng, C.; Cai, Y.; Li, X; et al. Mental health care for medical staff in
China during the COVID-19 outbreak. Lancet Psychiatry 2020, 7, e15—e16. [CrossRef] [PubMed]

Sagherian, K.; Steege, L.M.; Cobb, S.J.; Cho, H. Insomnia, fatigue and psychosocial well-being during COVID-19 pandemic:
A cross-sectional survey of hospital nursing staff in the United States. J. Clin. Nurs. 2020. [CrossRef] [PubMed]

Yayla, A.; Eskici Tlgin, V. The relationship of nurses’ psychological well-being with their coronaphobia and work-life balance
during the COVID-19 pandemic: A cross-sectional study. J. Clin. Nurs. 2021, 30, 3153-3162. [CrossRef] [PubMed]

Shah, S.H.A ; Haider, A,; Jindong, J.; Mumtaz, A.; Rafiq, N. The impact of job stress and state anger on turnover intention among
nurses during COVID-19: The mediating role of emotional exhaustion. Front. Psychol. 2021, 12, 810378. [CrossRef]

Lim, J.Y;; Kim, G.M.; Kim, E.J. Factors associated with job stress among hospital nurses: A meta-correlation analysis. Int. ].
Environ. Res. Public Health 2022, 19, 5792. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1111/jocn.15454
https://doi.org/10.1016/j.apnu.2021.10.002
https://www.ncbi.nlm.nih.gov/pubmed/34861959
https://doi.org/10.2196/26784
https://doi.org/10.1016/j.eclinm.2020.100424
https://www.ncbi.nlm.nih.gov/pubmed/32766539
https://www.ncbi.nlm.nih.gov/pubmed/34084857
https://doi.org/10.1136/bmjgh-2020-003097
https://www.ncbi.nlm.nih.gov/pubmed/33277297
https://doi.org/10.1016/j.jpsychires.2005.12.006
https://www.ncbi.nlm.nih.gov/pubmed/16460760
https://doi.org/10.1080/13548506.2020.1778750
https://doi.org/10.1111/jonm.12634
https://doi.org/10.1177/2165079918823214
https://doi.org/10.3390/ijerph17165849
https://doi.org/10.1186/s12992-020-00624-w
https://doi.org/10.1111/jonm.13336
https://doi.org/10.1016/S2215-0366(20)30078-X
https://www.ncbi.nlm.nih.gov/pubmed/32085839
https://doi.org/10.1111/jocn.15566
https://www.ncbi.nlm.nih.gov/pubmed/33219569
https://doi.org/10.1111/jocn.15783
https://www.ncbi.nlm.nih.gov/pubmed/34337812
https://doi.org/10.3389/fpsyg.2021.810378
https://doi.org/10.3390/ijerph19105792

	Introduction 
	Methods 
	Study Design and Participants 
	Instrumentation 
	Statistical Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

