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Purpose: This study aimed to compare the workload, work-related symptoms, perceived rewards, and expected
rewards of frontline and non-frontline nurses during the coronavirus (COVID-19) pandemic and investigates the
organizational strategies required by nurses to cope with its prolongment. Methods: A cross-sectional study
involving 99 nurses, including frontline (n=67) and non-frontline nurses (n=32) working in a tertiary hospital with
a dedicated ward for COVID-19 was conducted. The data were collected from December 2021 to January 2022.
Data were analyzed using descriptive statistics, the X2 test, Fisher's exact test, and independent t-tests, and Mann
Whitney U test. Results: Non-frontline nurses had heavier workloads and more severe work-related symptoms
including burnout, stress, and fatigue than frontline nurses. Nurses’ perceived rewards for infection management
and control were not equally distributed between the two groups. Nurses expected financial rewards including
non-financial and reputation-related rewards. Conclusion: To prepare for future pandemics, medical stakeholders
should develop effective strategies that include workforce management, equity-based rewards systems, and
regular education and training in infection management and control for healthcare professionals.
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INTRODUCTION

In response to the unprecedented global crisis of the co-
ronavirus disease 2019 (COVID-19) pandemic, the Korea
Centers for Disease Control and Prevention (KCDC) has
established an infection control policy that includes thor-
ough quarantine measures such as social distancing, hand
hygiene, and contact tracing [1]. The Korean government
designated most hospital beds in public medical centers as
patient beds for less severe COVID-19 cases and 0.5% to
1% of the beds in tertiary hospitals as patient beds for se-
vere cases [2]. In addition, most public medical centers
and tertiary hospitals have established COVID-19 screen-
ing clinics for the early detection of COVID-19 [2]. The
Korean government has made efforts to reduce the trans-
mission and mortality rates of COVID-19 by applying

strong regulations such as requiring polymerase chain re-
action (PCR) testing and isolation of persons in close con-
tact with those confirmed to have COVID-19 and provid-
ing medical care for all confirmed cases under the Nation-
al Health Insurance System [3]. However, this prolonged
response to COVID-19 has increased the burden on health-
care professionals (HCPs).

Nurses play a critical role in preventing and responding
to the COVID-19 outbreak [4]. The COVID-19 outbreak
has not only increased nurses’ role expectations for man-
aging and monitoring the pandemic but also imposed a
heavy social responsibility for patient care [5,6]. COVID-
19 designated hospitals have placed patients with confir-
med COVID-19 in a separate ward from patients without
suspected/probable COVID-19 to minimize the risk of
patient-to-patient transmission in hospital facilities [2].
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Frontline nurses working in dedicated COVID-19 patient
care areas (e.g., infectious disease wards, isolation rooms
in the emergency or intensive care unit [ICU]) provide di-
rect bedside care while wearing personal protective equip-
ment, such as gowns, gloves, face shields or goggles, and
filtering facepiece respirators [7]. However, non-frontline
nurses caring for patients without confirmed COVID-19
provide usual care with enhanced awareness and recog-
nition of infection monitoring and control to facilitate an
immediate response to possible COVID-19 cases in their
working areas [2].

Beyond direct patient care, non-frontline nurses are ac-
tively involved in COVID-19 prevention strategies, such
as screening, evaluating, and monitoring patients and
caregivers [8]. The Korean government continues to up-
date the COVID-19 hospital preparedness guidelines in
response to rapidly evolving situations [9]. Nurses, partic-
ularly non-frontline nurses, are committed to educating
patients and their caregivers about the new COVID-19 re-
sponse guidelines such as checking their caregivers’ PCR
tests within two days, resolving complaints and counsel-
ing, and providing routine surveillance of patients and
caregivers. Such additional surveillance tasks, immediate
and far-reaching health system changes, and additional
administrative tasks are likely to contribute to increased
stress, fatigue, and burnout among nurses [10]. Never-
theless, there is a limited understanding of workload and
work-related health issues among non-frontline nurses
compared with frontline nurses.

According to a recent integrative review, nurses’ turn-
over intention has significantly increased after the COVID
-19 pandemic because of workload, burnout, stress, and
the fear/threat of COVID-19 [11]. Thus, the government
and/or medical hospitals should provide effective strat-
egies to secure stable nursing personnel. Considering that
employees compare their input efforts or contributions
with commensurate rewards [12], it may be timely to de-
velop and implement a reward plan for nurses who have
committed their social and occupational responsibilities
during the COVID-19 pandemic. In February 2020, the
Ministry of Health and Welfare (MOHW) prepared a plan
to provide a daily wage for nurses dispatched to hospi-
tals dedicated to COVID-19 [13], and in January 2021, the
MOHW prepared a reward plan to increase night shift al-
lowances for frontline nurses [14]. However, there was no
reward plan for non-frontline nurses according to this pol-
icy, raising the issue of equity in rewards among nurses.
To end the pandemic situation and prevent the spread of
infection, the efforts and contributions frontline nurses as
well as non-frontline nurses are significant. Therefore, a
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fair reward system should be developed by evaluating the
roles and contributions of non-frontline nurses who have
greatly contributed to the creation of a safe medical envi-
ronment by carefully and effectively managing patients
and caregivers.

Therefore, the primary purpose of this study was to
compare the workload, work-related symptoms, perceived
rewards, and expected rewards among nurses caring for
patients without suspected COVID-19 and those caring for
patients with confirmed COVID-19. The secondary goal of
this study was to investigate the organizational strategies
required by nurses to cope with the prolonged COVID-19
pandemic.

METHODS

1. Study Design and Participants

This cross-sectional study was conducted at a tertiary
hospital in Korea. This hospital is a regional hub hospital
designated by the government that is responsible for the
intensive care of patients with semi-critical or critical
COVID-19. Since the COVID-19 pandemic, this hospital
has been managing hospital beds as follows: (1) establish-
ing dedicated hospital wards with negative-pressure iso-
lation rooms for patients with COVID-19 where caregivers
and visitors are restricted / disallowed and (2) maintaining
general medical beds for patients and their residential
caregivers who are negative on PCR tests within 48 hours
prior to admission. The patients in general medical beds
and their residential caregivers must maintain social dis-
tancing, restrict their movements, and undergo PCR tests
for COVID-19 every 48 hours. In this study, nurses caring
for patients without confirmed COVID-19 were named
non-frontline nurses, and those working at COVID-19 de-
dicated hospital wards were named frontline nurses.

The inclusion criteria for the study were as follows: (1)
frontline nurses working in COVID-19-dedicated hospital
wards; (2) non-frontline nurses working in general wards
caring for patients without confirmed COVID-19; (3) nuz-
ses who had worked in their current ward for more than
six months; and (4) nurses who voluntarily agreed to par-
ticipate in the study. The exclusion criteria for the study
were nurse administrators who did not provide direct
nursing care.

The sample size of this study was calculated using G
Power 3.1, and a total of 128 nurses were needed for each
group of 64 for a two-sided test with a significance level of
0.05, an effect size of 0.5, and a power 0.80. A total of 142
nurses were distributed considering a 10% non-response
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rate; of these, 32 nurses were frontline nurses, and 67 nur-
ses were non-frontline nurses. The response rate for front-
line nurses in this study was low at 45%. This is because it
was difficult to contact frontline nurses in a situation where
COVID-19 quarantine was strict, and the nurses had diffi-
culty changing personal protective equipment for the sur-
vey. Therefore, a total of 99 participants were included in
the final analysis.

2. Data Collection

Data collection was performed from December 2021 to
January 2022 for frontline and non-frontline nurses at a
tertiary hospital. With the approval of the head of the de-
partment, the researcher provided a guide and question-
naire containing the research manual and informed con-
sent, and participants who voluntarily agreed to partic-
ipate in the study completed the informed consent form
and a self-report questionnaire. The survey was conducted
in 15 minutes, and participants’ responses were directly
collected by the researcher using a self-sealed envelope.
For the self-report questionnaires, valid and reliable in-
struments were used to measure work-related symptoms
including burnout, stress, and fatigue during the COVID-
19 pandemic. General and occupational characteristics
and workloads were included in the self-report question-
naires.

3. Instruments

A structured questionnaire was used to obtain informa-
tion on the general and occupational characteristics of the
study participants, workloads, work-related symptoms,
rewards, and organizational response strategies. All study
participants responded on a scale of 0 (much lower) to 10
(much higher) regarding how much their current work-
load had increased compared with the pre-COVID-19
period. The following information also collected: (1) the
most frequent and demanding nursing implementation,
(2) the perceived and expected rewards for work related to
COVID-19, and (3) organizational strategies required to
cope with the prolonged COVID-19 pandemic. The partic-
ipants selected answers from a list of potential response
options.

1) Work-related burnout

Work-related burnout was assessed using a 20-item
scale developed by Pines, Aronson, and Kafry [15] and
modified and supplemented in Korean by Pick [16]. It con-
sists of three domains: physical (six items), emotional

(seven items), and mental burnout (seven items). Each
item is scored on a 5-point Likert scale (1=not at all,
2=slightly, 3=moderately, 4=quite a bit, and 5=extremely).
The total score ranges from 20 to 100, with higher scores
indicating a higher degree of burnout. In a study by Pick
[16] that evaluated burnout among clinical nurses in
Korea, Cronbach’s o was .86. In this study, Cronbach’s o
was 91.

2) Work-related stress

Work-related stress was measured using an instrument
developed by Her and Kim [17] to evaluate stress among
infection control practitioners, a group of specialized nur-
ses fundamental to providing effective health care infec-
tion prevention and control. This study was modified
based on the practice of COVID-19 infection prevention
and control performed by nurses. The instrument consists
of 21 items including the following four domains: quanti-
tative work overload (six items), qualitative work over-
load (seven items), relationship conflict (four items), and
organizational factors (four items). Each item is scored on
a 5-point Likert scale (1=not at all, 2=slightly, 3=moder-
ately, 4=quite a bit, and 5=extremely). The total score
ranges from 21 to 105, with higher scores indicating more
severe work-related stress. Cronbach’s a in this study
was .97, which was similar to the high reliability of the
original instrument (Cronbach’s a =.95) [17].

3) Work-related fatigue

Work-related fatigue was measured with an instrument
that was initially developed to evaluate fatigue among
nurses during the outbreak of Middle East respiratory
syndrome (MERS) [18]. It consists of 39 items including
the following five domains: (1) complicated procedures and
manpower shortage (12 items), (2) conflict in uncertain sit-
uations and lack of support (11 items), (3) worsening of pa-
tient condition and lack of knowledge (seven items), (4)
challenges due to new roles for nurses (five items), and (5)
infection risks and social expectations (four items). Each
item is scored on a 5-point Likert scale (1=not at all, 2=
slightly, 3=moderately, 4=quite a bit, and 5=extremely).
The total score ranges from 39 to 195, with higher scores
indicating higher fatigue levels. Cronbach’s a for this in-
strument is .96 and was .92 in this study.

4. Statistical Analysis

The data in this study were analyzed using IBM SPSS/
WIN 25.0 (IBM SPSS Statistics for Windows, Version 25.0.
Armonk, NY: IBM Corp, USA). The level of significance
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was set at .05. Continuous variables are expressed as the
meanzstandard deviation, and categorical variables are
expressed as frequencies and percentages. Statistical com-
parisons were performed using the x” test, Fisher's exact
test, and independent t-tests, and Mann Whitney U test.

5. Ethical Consideration

This study was approved by the Institutional Review
Board of the Chonnam National University (approval no.
1040198-211125-HR-169-02). All the study participants pro-
vided written informed consent.

RESULTS

1. General and Occupational Characteristics

Of the 99 nurses, 67 (67.7%) were non-frontline nurses,
and 32 (32.3%) were frontline nurses. The mean age in the
non-frontline group and frontline group was 31.28+6.34

and 31.09£7.56 years, respectively (p=.896). Regarding the
type of department, 55 (82.1%) non-frontline nurses worked
in general wards, and 23 (71.9%) frontline nurses worked
in the ICU or emergency room, and there was a significant
difference between the two groups (x’=52.67, p <.001).
Frontline nurses had more frequent education related to
COVID-19 than non-frontline nurses (z=-2.19, p=.028)
(Table 1).

2. Workloads and Work-related Symptoms

Compared with the pre-COVID-19 period, non-front-
line nurses had a higher workload than frontline nurses
(z=3.71, p <.001). Approximately 75% of frontline nurses
reported that wearing personal protective equipment was
the most frequent and highly engaged nursing procedure.
However, non-frontline nurses reported that handling
complaints from patients and caregivers because of hospi-
tal policies during the COVID-19 pandemic was the most
frequent and highly engaged nursing activity.

Table 1. General and Occupational Characteristics of the Study Participants

Total Non-frontline  Frontline
(n=99) (n=67) (n=32)
Variables Characteristics Categories XPorz p
n (%) or n (%) or n (%) or
Mz=SD M=£SD M=£SD
Personal Age (year) 31.22+6.72  31.28+6.34 31.09+7.56 0.56 5771
h isti
characteristics g Male 7(7.1) 4(6.0) 3(9.4) 0.38 678
Female 92 (92.9) 63 (94.0) 29 (90.6)
Marital status Single 73 (73.7) 50 (74.6) 23 (71.9) 0.09 .810
Married 26 (26.3) 17 (25.4) 9(28.1)
Educational level Undergraduate 85 (85.9) 58 (86.6) 27 (84.4) 0.09 .765*
Graduate 14 (14.1) 9(13.4) 5 (15.6)
Smoking Yes 0(0.0) 0(0.0) 0(0.0) - -
No 99(100.0) 67 (100.0) 32 (100.0)
Alcohol Yes 46 (46.5) 30 (44.8) 16 (50.0) 0.24 671
consumption No 53 (53.5) 37 (55.2) 16 (50.0)
Perceived health Poor 81 (81.8) 56 (83.6) 25 (78.1) 0.43 .581
status Good 18 (18.2) 11 (16.4) 7 (21.9)
Occupational Department General ward 64 (64.6) 55 (82.1) 9(28.1) 52.67 <.001
characteristics ICU 0 (20.2) 0 (0.0) 20 (62.5)
ER 15 (15.2) 12 (17.9) 3(9.4)
Shift work Rotating 3-shift 89 (89.9) 59 (88.1) 30 (93.8) 0.77 493
Non-shift work 10 (10.1) 8 (11.9) 2(6.3)
Length of employment (month) 83.28+85.41 84.49+79.83 80.75+£97.37 0.88 3811
Number of educations related to COVID-19  1.77+2.29 1.45+1.96 2444278 -2.19 0287

*Fisher's exact test; | Mann Whitney U test; Frontline: Nurses working in COVID-19-dedicated hospital wards; Non-frontline: Nurses working
in general hospital wards where patients and their caregivers lived together; ER=Emergency room; ICU=Intensive care unit.
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During the COVID-19 pandemic, non-frontline nurses ferences in overall work-related fatigue between the two
had significantly higher work-related burnout (t=2.07, p= groups. However, non-frontline nurses experienced more
.042), particularly physical burnout (t=2.27, p=.025), than fatigue than frontline nurses because of conflict in uncer-
frontline nurses. Overall, work-related stress was signi- tain situations and lack of support (t=2.12, p=.036), wor-
ficantly higher among non-frontline nurses than among sening of patient condition and lack of knowledge (t=2.36,
frontline nurses (t=2.36, p=.020). Furthermore, non-front- p=.020), challenges because of new roles for nurses (t=
line nurses experienced significantly higher quantitative 2.29, p=.024), and infection risks and social expectations

(z=3.37, p=.001) and qualitative work overload than front- (t=2.59, p=.011)(Table 2).
line nurses (t=2.20, p=.030). There were no significant dif-

Table 2. Comparison of Workloads and Work-Related Symptoms between Non-frontline and Frontline Nurses

Total Non-frontline  Frontline
(n=99) (n=67) (n=32)
Variables torz [4
n (%) or n (%) or n (%) or
M=£SD M=£SD M=£SD
Workloads compared to the pre-COVID-19 period 7.19£1.92 7.6911.73 6.16£1.90 371 <.001t
Types of workloads*
Wearing of personal protective equipment 49 (49.5) 25 (37.3) 24 (75.0)
Explaining to patients and caregivers about conducting 29 (29.3) 25 (37.3) 4 (12.5)
regular COVID-19 tests
Reporting COVID-19 test results of patients and their 36 (36.4) 25 (37.3) 11 (34.4)
caregivers
Handling complaints from patients and their caregivers 36 (36.4) 29 (43.3) 7(21.9)
related to hospital policies during the COVID-19 pandemic
Coordinating hospital bed transfers due to implementation 28 (28.3) 20 (29.9) 8 (25.0)
or release of COVID-19 quarantine
Work-related symptoms
Burnout 65.82+10.81 67.34t10.43 62.63+11.04 207 042
Physical burnout 22374357  2293%£3.50  21.224+3.50 227 .025
Emotional burnout 21.70+4.51  22.28+4.37  20.47%4.60 1.90 .060
Mental burnout 21.75£3.70  22.13%£3.57  20.94+3.88 1.52 133
Stress 71.21£10.87 72.96+11.42 67.56£8.68 2.36 .020
Quantitative work overload 22424371 23.25+3.74 20.69+3.03 3.37 001t
Qualitative work overload 22.38+3.81 22.961+4.02 21.1943.05 2.20 .030
Relationship conflict 13.00£2.94  13.27£3.21 12444220 1.37 172t
Organizational factors 13.40+2.74  13.48+290  13.25+2.42 001 >.999"
Fatigue 127.16+23.26 130.04+25.10 121.13+17.71 1.81 074
Complicated procedures and manpower shortages 9.8618.3 39.974£9.27  39.6315.72 0.23 821
Conflict in uncertain situations and lack of support 36.00t7.84 37.13%£796  33.63t7.11 212 .036
Worsening of patient condition and lack of knowledge 2249+409  2315+4.25  21.13+341 2.36 .020
Challenges because of new roles for nurses 16.68£2.94  17.13%£299  15.72+2.64 2.29 024
Infection risks and social expectations 12.13+3.01  12.66%£3.17  11.03+2.34 2.59 011

*Multiple responses; ' Mann Whitney U test; Frontline: Nurses working in COVID-19-dedicated hospital wards; Non-frontline: Nurses working
in the general hospital wards where patients and their caregivers lived together.
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3. Nurses' Perceived Rewards and Expected Re-
wards related to the COVID-19 Pandemic

In terms of perceived rewards, 47.6% of non-frontline
nurses responded that they had not received any rewards,
and 23.8% of them received a day off. In contrast, 40.6% of
frontline nurses answered that they had received no re-
wards or a danger pay allowance. Frontline nurses re-
ceived more compliments through hospital newspapers or
websites than those non-frontline nurses (Figure 1-A).
With regard to expected rewards, nurses in the two groups
mostly desired to receive a danger pay allowance, fol-
lowed by days off, additional pension benefits, regular
health checkups, good ratings on work performance re-
views, and compliments through hospital newspapers or
websites (Figure 1-B).

4. Organizational Response Strategies to COVID-19

Strategies suggested by nurses that organizations should
prepare to cope with the prolonged COVID-19 pandemic
are presented in Figure 2. Nurses in the two groups sug-
gested that establishing a dedicated department for COVID
-19 management was a top priority. As a second priority,
non-frontline nurses proposed expanding the healthcare
workforce to treat patients with COVID-19, while front-
line nurses suggested establishing a reward system for
HCPs.

47.6%

None
23.8%

Day off

Danger pay allowance

14.3%

40.6%

6.3%
Gift cards

6.3%

. 5 0.0%
Compliments through hospital B

newspapers or websites 12 5%
5%

Non-frontline m Frontline

A. Perceived rewards

DISCUSSION

To the best of our knowledge, this is the first study to ex-
amine the differences in workloads, perceived rewards,
and expected rewards between non-frontline nurses and
frontline nurses in Korea. In addition, this study suggests
the practical implications of organizational response strat-
egies for the prolonged COVID-19 pandemic from the
perspective of nurses who provided care to patients with
COVID-19 during this situation.

A recent meta-analysis examining burnout among nur-
ses during the COVID-19 pandemic found that nurses had
high levels of burnout, including emotional exhaustion,
depersonalization, and lack of personal accomplishment
[19]. This study found that non-frontline nurses who did
not engage in direct care for patients with confirmed
COVID-19 suffered from excessive clinical and admin-
istrative tasks and high levels of physical and psycho-
logical distress. To date, much attention has been focused
on burnout, stress, and health conditions of HCPs dedi-
cated to caring for patients with confirmed COVID-19
[19-21]. Accordingly, in the era of strict infection control
caused by the global pandemic, the challenges and prob-
lems faced by nurses and other HCPs caring for patients
without confirmed COVID-19 are blind spots. Healthcare
stakeholders should carefully and rigorously examine
these blind spots and establish timely policies and strat-
egies to protect HCPs.

78.1%
prevevsiees
78.1%
67.2%
> I
28.1%
Providing welfare benefits -
18.8%
Regular health checku, 2%
egular health checkups -
15.6%
Good ratings in work 14.1%

performance review

W

Compliments through hospital 4.7%
newspapers or websites

Non-frontline m Frontline

B. Expected rewards

Non-frontline: Nurses working in general hospital wards where patients and their caregivers lived together; Frontline: Nurses working

in COVID-19~dedicated hospital wards

Figure 1. Perceived and expected rewards related to the COVID-19 pandemic (multiple responses permitted).
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Establishment of a dedicated

80.3%
department for COVID-19 .
management R, 71
Expansion of the healthcare 54.5%
workforce to treat patients with .
COVID-19 D, %
Establishment of compensation 48.5%

system for healthcare
professionals

Expansion of substitute workers

for quarantined healthcare
professionals

Professional education and

68.8%

40.9%
31.3%

27.3%

training related to COVID-19 25.0%

Non-frontline m Frontline

Non-frontline: Nurses working in general hospital wards where patients and their caregivers lived together;
Frontline: Nurses working in COVID-19~dedicated hospital wards.

Figure 2. Organizational response strategies needed to cope with the prolonged COVID-19 pandemic (multiple responses permitted).

With regard to the workload of nurses, the non-front-
line group focused on managing patients and caregivers
and requesting their cooperation in accordance with the
updated COVID-19 policies; this increased workload was
attributed to frequent changes in COVID-19 policies in re-
sponse to the rapidly evolving situation [9]. In Korea, the
number of patients in each nurse’s care in a general ward
is 1:12; therefore, in most cases, a caregiver resides with
the patient and cares for the patient [22]. Caregivers were
included in the surveillance for COVID-19 infection be-
cause they were known to be an important source of in-
fection during the MERS outbreak and contributed to the
spread of the infection [23]. Therefore, nurses working in
general wards where resident caregivers lived together
with patients monitored twice as many people as those
who were required to officially screen for and evaluate
COVID-19 infection. This is in accordance with the find-
ings other studies showing that the burnout of HCPs work-
ing in general wards was greater than that of those work-
ing on the frontline [24]. The high levels of burnout among
non-frontline nurses may be due to the following reasons:
First, because hospitals provided additional manpower
only to wards dedicated to confirmed COVID-19 cases,
non-frontline nurses were not provided with sufficient
manpower despite the increase in their workload. As a re-
sult, non-frontline nurses were highly likely to experience
physical burnout. Second, non-frontline nurses might have
experienced psychological burnout because they had few-
er positive experiences, such as personal achievement and

social compliments, than those caring for patients with
COVID-19. To successfully cope with the pandemic crisis,
practical strategies, such as providing sufficient man-
power and rewards for additional workloads, should be
developed, and the increased work characteristics of non-
frontline nurses should be identified.

Although adequate rewards are needed for all nurses
devoted to caring for patients during the COVID-19 pan-
demic [25], there were differences in the perceived rewards
provided to nurses depending on their working con-
ditions and departments. The COVID-19 Central Disaster
and Safety Countermeasures headquarters prepared a
plan to provide a daily wage of KRW 300,000 to nurses dis-
patched to COVID-19-dedicated hospitals on February 27,
2020 [13] as well as financial rewards for frontline nurses
by tripling the night care fee for frontline nurses from
January 11, 2021, and paying 50,000 won per day to ICU
frontline nurses from February [14]. In February 2022, af-
ter this survey, the KCDC announced guidelines related to
infection control allowances for HCPs engaged in the hos-
pitalization and treatment patients with COVID-19 [26].
The guidelines stipulate that infection control allowance
should be applied differently according to the occupa-
tional type of HCPs and consider their working condi-
tions, such as the frequency of contact with patients with
COVID-19, work intensity, and exposure risk. Given HCPs’
commitment to COVID-19 testing, management, and treat-
ment during the pandemic crisis, all HCPs need to be
treated equally in terms of financial and/or non-financial
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rewards, regardless of their COVID-19-related working
conditions. One study conducted in November 2021 re-
ported that non-frontline nurses showed significantly
higher job stress in terms of the adequacy of compensation
items than frontline nurses, which suggested that financial
rewards provided only to frontline nurses relatively de-
prived non-frontline nurses [27]. Along with unequal re-
wards, the issue of providing only financial rewards to
HCPs should be addressed. In this study, nurses expected
three types of rewards: (1) momentary financial rewards,
such as danger pay allowance; (2) non-financial rewards,
such as welfare benefits, days off, and regular health check-
ups; and (3) reputation-related rewards, such as good rat-
ings on work performance reviews and compliments
through hospital newspapers or websites. Based on the re-
sults of this study, it is necessary for both healthcare stake-
holders and hospitals to develop equity-based, diverse re-
wards systems.

Despite global infection threats, such as MERS and SARS,
well-organized guidelines and policies for pandemic readi-
ness, prevention, detection, and response have not been
well established [28]. To prepare for future pandemics, in-
fection monitoring and control strategies should be devel-
oped based on practical needs that reflect the real-world
experiences of HCPs working during the COVID-19 pan-
demic era. In this study, nurses suggested the following
strategies for healthcare facilities to successfully cope with
the prolonged COVID-19 pandemic: (1) establishment of a
dedicated infection control department and manpower;
(2) establishment of financial and non-financial rewards
systems for HCPs; and (3) professional training and edu-
cation in preparation for the control of pandemic infec-
tious diseases including COVID-19. Based on these find-
ings, nurses working in general wards had few oppor-
tunities for COVID-19-related education and had ex-
cessive fatigue due to a lack of knowledge about infection
control. To prepare for a new viral threat beyond COVID-
19, healthcare stakeholders should establish an infection
surveillance system that not only fosters dedicated man-
power for infection control but also provides regular edu-
cation and training for all HCPs.

The results of this study contain important character-
istics and suggestions about workload, work-related symp-
toms, and rewards of frontline and non-frontline nurses
during the COVID-19 pandemic, but the results should be
interpreted carefully because of the following limitations.
A relatively small sample size (particularly the small num-
ber of frontline nurses) of one tertiary hospital was in-
cluded in this study. Therefore, further studies should
consider including multiple centers and large sample sizes
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with equal numbers of frontline and non-frontline nurses.
In addition, a questionnaire regarding burnout due to in-
fection control should be developed and applied.

CONCLUSION

Non-frontline nurses have suffered from excessive work-
loads due to increased clinical and administrative tasks
compared with the pre-COVID-19 period as well as due to
infection control measures for patients and caregivers.
Furthermore, non-frontline nurses had more severe work-
related symptoms, including burnout, stress, and fatigue,
than those working in dedicated wards for COVID-19.
While all nurses caring for patients during the pandemic
should be treated with equity, rewards for infection con-
trol measures and management for HCPs have not been
sufficiently considered for non-frontline nurses. To pre-
pare for future pandemics, healthcare stakeholders should
develop effective and practical strategies including meas-
ures to improve nursing manpower management and re-
ward strategies. This study will serve as a foundation for
the development of effective strategies for workforce man-
agement in preparation for future pandemics.
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