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Abstract

Aim: Frontline nurses’ willingness to work has significant implications for maintaining
workforce stability and quality of care during the COVID-19 pandemic; however, few
studies have investigated their willingness and the corresponding reasons. This study
aims to examine frontline nurses’ willingness to work, identify its predictors and ex-
plore its corresponding reasons.

Design: A mixed-methods design was conducted.

Methods: Based on a multilevel behavioural-diagnostic model, a questionnaire survey
was used to collect quantitative and qualitative data concurrently from 13 February
to 24 February 2020 to explore frontline nurses’ willingness to work and the corre-
sponding reasons in two hospitals in Wuhan, China. One was a designated hospital
which only received COVID-19 patients, and the other was built up temporarily for
COVID-19 patients.

Results: Of the 2014 participants, most (n = 1950, 96.8%) indicated their willingness
to work, and a few (n = 64, 3.2%) expressed their unwillingness. Binary logistic regres-
sion analysis identified five predictors of participants’ willingness to work, including
monthly family income, average working hours per shift, belief in their colleagues’
preparedness, belief in their hospitals’ preparedness and levels of depression. These
indicators explained 27% of the variance (p < .05). Frontline nurses’ willingness to
work mainly arose from professional commitment, patriotism and faith, while unwill-
ingness to do so primarily stemmed from safety concerns and family responsibility.
Conclusion: Most frontline nurses were willing to work and showed great professional
commitment.

Impact: Professional commitment and patriotism were two important individual-level
factors affecting frontline nurses’ willingness to work during a pandemic. Strategies
should be implemented, such as appreciating and acknowledging their contribution,
rewarding their valuable work, arranging reasonable working hours, enhancing col-
leagues’ and hospitals’ preparedness, and providing emotional support. Moreover,

adequate personal protective equipment, self-protection training and social
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support should be ensured to address frontline nurses’ safety concerns and family

responsibility.
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1 | INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic is posing
unprecedented challenges to health systems internationally.
When the COVID-19 broke out and spread rapidly in Wuhan,
Hubei province, China, the local healthcare system was also
stressed and overwhelmed (Liu et al., 2020). It is estimated that
approximately 3000 local healthcare workers (HCWs) were
infected with COVID-19 and 34 died (Department of Human
Resources, 2020; Wu et al., 2020). More than 42,000 HCWs
across China, including 28,600 nurses, went to Hubei to sup-
port epidemic control (China Global Television Network, 2020).
Frontline nurses who come into direct contact with infected
and suspected cases are exceptionally vulnerable and often left
stricken with mental distress, such as burnout, anxiety and de-
pression (Hu et al., 2020).

Nurses’ willingness, the voluntary and active intention to provide
nursing care (Oh et al., 2017), has significant implications for main-
taining workforce stability and quality of care at a time of elevated
health needs (Fernandez et al., 2020). Furthermore, nurses’ willing-
ness could mitigate their psychological problems, including burnout,
anxiety and depression (Oh et al., 2017). Although many HCWs ex-
press their willingness to work under the risk of infection and death
during this pandemic, some feel that their occupational risks are too
high and even consider leaving the nursing profession (Jang et al.,
2020). In Qatar, 88.1% of nurses indicated their willingness to work
in a frontline role (Nashwan et al., 2021). In a recent Chinese study,
90.5% of nurses were willing to work in a frontline capacity (Luo
et al., 2021). However, in South Korea, 12.3% of nurses expressed
their unwillingness to work and 10.6% of nurses even thought about
quitting their jobs during the outbreak of COVID-19 (Jang et al,,
2020).

2 | BACKGROUND

Factors affecting nurses’ willingness to continue their responsibili-
ties during the COVID-19 pandemic might be complicated. According
to the literature, the perception of self-efficacy, occupational risks
(Luo et al., 2021), work intensity and respiratory protection training
(Li et al., 2020) were found to be associated with nurses’ willingness
to work. On the contrary, safety concerns, family care and childcare
obligations may hamper their willingness to work (Jang et al., 2020).
According to Deloy's behavioural-diagnostic model, frontline
nurses’ willingness to perform patient care using universal precau-
tions (i.e., personal protective equipment) is affected by individual-
level factors and organizational-level factors (DeJoy, 1986; Deloy
et al.,, 2000). This productive example suggests a multilevel diag-
nostic lens for exploring factors influencing nurses’ willingness to
work during a pandemic. Individual-level factors might include so-
ciodemographic data, health-related and work-related variables, the
intentions/history for influenza vaccination, experience/intentions
of respiratory protection, risk/fear perception and pandemic-related
variables. Organizational-level factors might include safety evalua-
tion of the work environment, organizational trust and shared val-
ues, training for taking care of patients with infectious diseases and
the employer's pandemic preparedness (DeJoy, 1986; Deloy et al.,
2000). In addition, family-level factors (including the need for child-
care and lack of family support) were also found to be associated
with nurses’ willingness to work (Luo et al., 2021). Thus, three-level
factors were involved in the conceptual framework to predict front-
line nurses’ willingness to work in our study (Figure 1).
Understanding multilevel factors affecting nurses’ willingness to
work during the COVID-19 pandemic may help to identify strategies
to ensure that frontline nurses receive sufficient support to sustain

the nursing workforce and continue to provide high-quality patient

vaccination

-Risk/fear perception

Individual factors
-Sociodemographic data, work-related
and health-related variables

-The intentions/history for influenza

-Experience of respiratory protection

-Pandemic-related variables

Organisational factors
-Safety evaluation of the working
environment

-Organisational trust and shared
values

-Training for caring for patients
with infectious diseases
-Employer’s pandemic
preparedness

Family factors
-Marital status/Fertility history
-Social support
-Belief in their family’s
preparedness

FIGURE 1 Conceptual framework of
frontline nurses’ willingness to work-
adapted from DeJoy's behavioural
diagnostic model (DeJoy, 1986; DeJoy et
al., 2000)
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care (Fernandez et al., 2020). To the best of our knowledge, few
studies have investigated nurses’ willingness to work and its predic-
tors during the COVID-19 pandemic. Moreover, no prior qualitative
study has been conducted to gain an in-depth understanding of the
reasons for Chinese nurses’ willingness to work. A mixed-methods
design would enable a multi-level exploration as to whether and
why frontline nurses are willing to work during the outbreak of
COVID-19 (Creswell & Creswell, 2017). Such evidence is crucial
to inform future health responses; thus, this topic requires further

investigation.

3 | THE STUDY
31 | Aim

The aims of this study were to examine frontline nurses’ willingness
to work, compare the demographic data and health outcomes of
nurses who expressed willingness or unwillingness, identify the pre-

dictors of their willingness and explore the corresponding reasons.

3.2 | Design

This study used a mixed-methods design. A questionnaire survey
was used to collect quantitative and qualitative data concurrently
to explore frontline nurses’ willingness to work and the correspond-
ing reasons. An integration of both quantitative and qualitative em-
pirical evidence would confirm and cross-validate the findings of this
study (Creswell & Creswell, 2017). A mixed-methods approach is
valuable to fully understand phenomena by capturing rich and in-
depth insights from participants (Weeks & Schaffert, 2019).

3.3 | Setting and participants
The research population included frontline nurses working in
Wouhan, China. A convenience sample was recruited for this study.
Nurses were eligible if they participated in frontline work and were
able to complete the online survey via a mobile phone. Nurses were
excluded if they were infected with COVID-19.

Nurses were recruited from two hospitals in Wuhan, China. One
was a tertiary hospital with approximately 2000 nurses caring for
COVID-19 patients; the other was built up temporarily for COVID-19

patients, and nearly 600 frontline nurses worked there.

3.4 | Samplesize

An online calculator named RaoSoft (http://www.raosoft.com/
samplesize.html) assisted in the sample size calculation. The popu-
lation size of 83,000 is set by the estimated total nurses originally
working in Wuhan (n = 54,400) and those coming from other

provinces (n = 28,600) to support Wuhan (Wuhan Municipal Health
Commission, 2020). With a margin error of 5%, a confidence level
of 95%, and a response rate of 50%, a total of 383 participants are

needed in this survey.

3.5 | Outcomes and measurements

The online questionnaire was administered in Chinese. Nurses’ will-
ingness to work in the frontline was assessed using a choice question
with a ‘yes’ or ‘no’ response frame, followed by an open-ended ques-
tion to elaborate the corresponding reasons.

Sociodemographic data were collected, including general data
such as gender, age, marital status, fertility history, education, pro-
fessional title, clinical experience (years), average working hours
per shift and previous experience in taking care of patients with
infectious diseases. Data on nurses’ confidence in taking care of
COVID-19 patients and self-protection, safety evaluation of the
working environment, and belief in their family, colleagues and hos-
pitals’ preparedness to cope with COVID-19 were also assessed
using a five-point Likert scale. The higher the score, the more confi-
dence the nurses had.

The Chinese version of the Maslach Burnout Inventory: Human
Services Survey (MBI-HSS) for medical personnel (MP) was used to
assess frontline nurses’ level of burnout (Maslach & Jackson, 1981).
This scale consists of 22 items from three dimensions. They are
emotional exhaustion (EE), depersonalisation (DP) and personal ac-
complishment (PA; Maslach & Jackson, 1981). All items are measured
with a Likert-scale from O (never) to 6 (every day). Higher scores in EE,
higher scores in DP and lower scores in PA imply more severe burn-
out. Cronbach's a coefficient for the MBI-HSS in this study was 0.86.

Frontline nurses’ anxiety and level of depression were assessed
by the Chinese version of Zung's Self-Rating Anxiety Scale (SAS;
Zung, 1971) and Zung's Self-Rating Depression Scale (SDS; Zung,
1965). The SAS and SDS all contain 20 items, which are measured
using a Likert-scale from 1 (never) to 4 (most of the time). In this
study, Cronbach's a coefficients for SAS and SDS were 0.87 and
0.88, respectively.

Frontline nurses’ fear was assessed using the self-developed
Fear Scale for Healthcare Professionals (FS-HPs; Hu et al., 2020).
FS-HPs consists of eight items, each of which is measured using a
Likert scale from 1 (entirely disagree) to 5 (entirely agree). A group
of ten experts evaluated the content validity, resulting in a total con-
tent validity index (CVI) of 1.0. In this study, Cronbach's a coefficient
for FS-HPs was 0.80.

Skin Lesion Scale (SLS) was a self-developed scale and used to
measure nurses’ skin lesions. This scale examines 11 common skin
lesions caused by personal protective equipment (PPE; Sichuan
Academy of Medical Sciences, 2020). If the respondents reported
one type of skin lesion, a score of 1 is given to each ‘yes’ answer,
resulting a total possible score range from O tol1. A group of ten
experts evaluated the content validity, resulting in a total CVI of 1.0.
In this study, Cronbach's a coefficient for SLS was 0.73.
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The Chinese version of the General Self-efficacy Scale (GSS) was
used to assess nurses’ self-efficacy (Schwarzer & Jerusalem, 1995).
GSS consists of 10 items, and each item is measured using a five-
point Likert scale. The total score ranges from 10 to 40. In this study,
Cronbach's a coefficient for the GSS was 0.93.

The Chinese version of the Connor-Davidson Resilience Scale-10
(CD-RISC-10) was used to measure nurses’ resilience (Connor &
Davidson, 2003). CD-RISC-10 consists of 10 items, and each item is
measured using a five-point Likert scale. The total score ranges from
0 to 40. In this study, Cronbach's a coefficient for the CD-RISC-10
was 0.96.

The Chinese version of the Multidimensional Scale of Perceived
Social Support (MSPSS) was adopted to assess nurses’ social support
(Zimet et al., 1988). MSPSS consists of 12 items, and each item is
measured using a seven-point Likert scale. The total score ranges
from O to 40. In this study, Cronbach's a coefficient for the MSPSS
was 0.96.

3.6 | Data collection

A popular online survey platform in China named ‘Questionnaire
Star’ was used. The survey link was distributed by head nurses
to eligible nurses in the two study hospitals through the popu-
lar chat platform WeChat. Upon completion and submission of
the online survey, each participant was recompensated with 50
Chinese Yuan ($8 USD) as an appreciation. Data were collected
from 13 February to 24 February 2020. The COVID-19 infection
rate reached its peak in Wuhan on 13 February (World Health
Organisation, 2021).

3.7 | Ethical considerations

Ethics approval was obtained from the Institutional Review Board
of the two participating hospitals and the last author's institution
(Xiamen University). Participants’ anonymity and confidentiality
were guaranteed. Frontline nurses needed to tick the ‘yes’ box to
indicate their consent for participation before answering the sur-
vey. This study was registered in the Chinese Clinical Trial Registry
(ChiCTR 2000030290).

3.8 | Data analysis

3.8.1 | Quantitative analysis

IBM SPSS (25.0) for Windows was used for quantitative data
analysis (IBM Corp, 2017). An independent two-sample t test, or
Fisher's exact test, or chi-square test was used to examine the
differences in sociodemographic data, nurses’ confidence and

beliefs, and health outcomes between the willing and unwilling

groups. All variables were conditional backward entered into
the binary logistic regression model to examine the predictors
of participants’ willingness. Statistical significance was set at
p < 0.05.

3.8.2 | AQualitative analysis

Content analysis was adopted for the qualitative data gathered
from the open-ended question, which explored the main reasons
for nurses’ willingness or unwillingness to work. Manifest con-
tent analysis was conducted in Chinese following Graneheim and
Lundman’s (2004) steps to achieve trustworthiness. The first and
last authors independently conducted initial coding. The transcripts
were read repeatedly to gain a comprehensive understanding of
the data. The differences and similarities of codes were compared
and sorted into subcategories, the underlying meanings of which
were grouped into categories. Coding discrepancies were discussed
among the research team to reach a consensus. One expert in quali-
tative research examined the data analysis process. Finally, partici-
pants’ quotes were translated into English for reporting purposes,
and the English translations were double-checked by two bilingual
authors (Chinese and English). Summative content analysis was also
performed to evaluate the frequency of statements in each identi-
fied category.

4 | RESULTS/FINDINGS

4.1 | Quantitative results

41.1 | Sociodemographic data between
participants who expressed willingness or
unwillingness to work

Eligible nurses (n = 2600) were approached, and 2101 completed
the survey. The response rate was 80.8% (82.2% and 76.0% for
the two hospitals, respectively). A preliminary review of the sur-
vey was undertaken by assessing how long the nurses had been
working in a frontline role during the COVID-19 pandemic and
the variation in answers. The 68 nurses who had not begun their
frontline duties by reporting zero days working in the frontline
and the 19 who ticked the same answers on all items were ex-
cluded. Finally, 2014 participants were included in the analysis.
The mean age of participants was 30.99 (SD = 6.17) years, and
the majority were female (n = 1754, 87.1%) and had children
(n = 1100, 54.6%).

Of the total number of nurses, 1950 (96.8%) expressed their will-
ingness to work, while 64 (3.2%) indicated their unwillingness. The
sociodemographic data of the two groups are summarised in Table 1.
Participants with a lower monthly family income, whose original

workplace was outside Wuhan, and who had had previous training



TABLE 1 Sociodemographic data of participants who expressed willingness or unwillingness to work (n = 2014)

Sociodemographic
characteristics

Gender?
Male
Female

Age (years)®

Marital status®
Married
Other marital status?

Fertility history?

At least one child

No children

KE ET AL.

Willingness to work (n = 1950,
96.8%)

Unwillingness to work (n = 64,
3.2%)

Willingness
proportion®

n (%) M (SD)

250 (12.4%)
1700 (84.4%)
30.99 (6.15)

1187 (58.9%)
763 (37.9%)

1061 (52.7%)
889 (44.1%)

Monthly family income (USD/month)?

<1440

>1440
Education®

Diploma or lower

Bachelor's degree or
higher

Professional title?
Junior
Intermediate and senior

Clinical experience after
graduation (years)®

Frontline working duration
during the COVID-19
outbreak (days)®

Average working hours per
shift®

Originally worked in Wuhan?

Yes

No

1082 (53.7%)
868 (43.1%)

427 (21.2%)
1523 (75.6%)

1445 (71.7%)
505 (25.1%)
8.99 (6.52)
20.76 (12.98)
6.55 (1.90)

1268 (63.0%)
682 (33.8%)

Position in the original hospital®

Bedside nurse

Nurse manager

1757 (87.2%)
193 (9.6%)

Position in the Wuhan hospital®

Bedside nurse

Nurse manager

Care specialization changed?®

Yes
No

Previous training in taking care of people with infectious diseases®

Yes
No

1833 (91%)
117 (5.8%)

725 (36.0%)
1225 (60.8%)

1608 (79.8%)
342 (17.0%)

n (%) M (sD)

10 (0.5%)
54 (2.7%)
31.05 (6.73)

43(2.1%)
21 (1.0%)

39 (1.9%)
25 (1.2%)

27 (1.3%)
37 (1.8%)

14 (0.7%)

50 (2.5%)

50 (2.5%)
14 (0.7%)
8.55(5.98)

19.80(11.84)

7.00 (1.69)

56 (2.9%)
8(0.4%)

61 (3.0%)
3(0.1%)

61 (3.0%)
3(0.1%)

22 (1.1%)
42 (2.1%)

46 (2.3%)
18 (0.9%)

(%)

96.2%

96.9%

96.5%

97.3%

96.5%
97.3%

97.6%
95.9%

96.8%
96.8%

96.7%
97.3%

95.8%
98.8%

96.6%
98.5%

96.8%
97.5%

97.1%
96.7%

97.2%
95.0%

t/y?

0.433

-0.071

1.040

1.065

4.430

0.000

0.524

0.533

0.585

-1.855

13.897

0.209

4.731

0.510

0.943

0.308

0.302

0.035

0.997

0.469

0.594

0.558

0.064

<0.001"

0.201

0.866

0.648

0.030

(Continuous)
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TABLE 1 (Continued)

Willingness to work (n = 1950, Unwillingness to work (n = 64,

Willingness

96.8%) 3.2%) proportion®
Sociodemographic
characteristics n (%) M (SD) n (%) M (SD) (%) t/;(2 p
Previous experience in taking care of patients with infectious diseases®
Yes 767 (38.1%) 18 (0.9%) 97.7% 3.273 0.070
No 1183 (58.7%) 46 (2.3%) 96.3%

2Chi-square test with;(2 value presented.

bIndependent two-sample t test with p values presented.

‘Fisher's exact test.

dOther marital status: including single, divorced and separated.

*Willingness proportion = the number willing/(number of willing + unwilling).
*p < 0.05; **p < 0.01.

TABLE 2 Comparison of confidence and belief levels between participants who expressed willingness or unwillingness to work (n = 2014)

Willingness to work M (SD)
(n = 1950, 96.8%)

Unwillingness to work M (SD)
(n=64,3.2%)

Actual Actual
M (SD) range M (SD) range t p
Confidence in taking care of COVID-19 3.78 (0.97) 1-5 2.98 (1.09) 1-5 6.461 <0.001
patients®
Confidence in self-protection? 3.67 (0.93) 1-5 2.80(1.00) 1-5 7.389 <0.001
Safety evaluation of the working 3.52(0.97) 1-5 2.70(1.02) 1-5 6.625 <0.001
environment”
Belief in their families’ preparedness to cope 3.80(0.87) 1-5 3.08 (1.04) 1-5 5.487 <0.001
with COVID-19¢
Belief in their colleagues’ preparedness to 4.01(0.75) 1-5 3.02(1.11) 1-5 7.115 <0.001
cope with COVID-19¢
Belief in their hospitals’ preparedness to cope 4.09 (0.77) 1-5 3.02 (1.05) 1-5 8.136 <0.001

with COVID-19¢

Note: Independent two-sample t tests with t values presented. Statistical significance was set at p < 0.05.

Measured by a five-point scale including ‘1 = Extremely unconfident’, ‘2 = Unconfident’, ‘3 = Somewhat confident’, ‘4 = Confident’, and ‘5 = Very
confident’.

PMeasured by a five-point scale including ‘1 = Extremely unsafe’, ‘2 = Unsafe’, ‘3 = Somewhat safe’, ‘4 = Safe’, and ‘5 = Extremely safe’.

“Measured by a five-point scale including ‘1 = Extremely disbelieve’, ‘2 = Disbelieve’, ‘3 = Somewhat believe’, ‘4 = Believe’, and ‘5 = Extremely
believe'.

in taking care of patients with infectious diseases were more willing
to care for COVID-19 patients (p < .05).

environment (p < 0.001). Moreover, nurses who were willing
to work indicated a significantly higher belief in their families’,
colleagues’ and hospitals’ preparedness to cope with COVID-19

(p < 0.001).
4.1.2 | Comparison of confidence and belief levels
between participants who expressed willingness or
unwillingness to work 4.1.3 | Comparison of health outcomes

between participants who expressed willingness or
Table 2 shows the differences in confidence and belief levels be- unwillingness to work

tween the two groups. Compared with unwilling nurses, nurses

who were willing to work reported a higher level of confidence in
taking care of COVID-19 patients (p < 0.001) and self-protection
(p < 0.001), as well as a better safety evaluation of the work

Compared with unwilling nurses, nurses who were willing to work
experienced less burnout (p < 0.001), less anxiety (p < 0.001),
less depression (p < 0.001), less fear (p < 0.05) and fewer skin
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TABLE 3 Comparison of health outcomes between participants who expressed willingness or unwillingness to work (n = 2014)

Willingness to work (n = 1950, Unwillingness to work(n = 64,
96.8%) 3.2%)
Actual Actual

Health variables M (SD) range M (SD) range t p
Burnout (MBI-HSS)?: emotional exhaustion 23.05 (13.57) 0-54 35.31(15.43) 0-54 -6.279 <0.001"
Burnout (MBI-HSS)?: depersonalization 6.62(6.99) 0-30 11.25 (7.67) 0-30 -5.200 <0.001"
Burnout (MBI-HSS)?: personal accomplishment 35.01 (9.88) 0-48 29.25(10.54) 1-48 4.579 <0.001"
Anxiety (SAS)® 47.43 (10.97) 25-90 59.13 (12.29) 35-83 -8.364 <0.001"
Depression (SDS)° 50.14 (11.19) 25-96 61.31(9.44) 35-85 -9.256 <0.001"
Fear (FS-HPs)¢ 30.31 (7.55) 8-40 33.27(8.53) 8-40 -3.065 0.002"
Skin lesion (SLS)® 3.88(2.25) 0-11 5.06 (3.17) 0-11 -2.973 0.004"
Self-efficacy (GSS)f 26.96 (5.81) 10-40 23.92 (6.57) 10-40 4.105 <0.001"
Resilience (CD-RISC-10)® 26.34(7.21) 0-40 20.02 (8.32) 0-32 6.873 <0.001"
Social support (MSPSS)" 5.50 (1.04) 1-7 4.64 (1.13) 1=7 6.496 <0.001"

#MBI-HSS: Maslach Burnout Inventory: Human Services Survey (possible range: O to 54).
PSAS: Zung's Self-Rating Anxiety Scale (possible range: 25 to 100).

°SDS: Zung's Self-Rating Depression Scale (possible range: 25 to 100).

4FS-HPs: Fear Scale for Healthcare Professionals (possible range: 8 to 40).

€SLS: Skin Lesion Scale (possible range: 0 to 11).

fGSS: General Self-efficacy Scale (possible range: 10 to 40).

8CD-RISC-10: Connor-Davidson Resilience Scale-10 (possible range: 0 to 40).

PMSPSS: Multidimensional Scale of Perceived Social Support (possible range: 1to 7).
Independent two-sample t test with t values presented.

*p < 0.05; **p < 0.01.

TABLE 4 Predictors of nurse participants’ willingness to work

95% Confidence
interval
B Std. error Wald p Exp (B) Lower Upper
Monthly family income (USD/ -0.819 0.296 7.637 006" 0.441 0.247 0.788
month)?
Clinical experience after graduation 0.043 0.025 2.834 .092 1.044 0.993 1.097
(years)
Average working hours per shift -0.166 0.079 4.462 035 0.847 0.726 0.988
Belief in their colleagues’ 0.576 0.219 6.891 .009° 1.779 1.157 2.735
preparedness to cope with
COVID-19°
Belief in their hospitals’ 0.493 0.208 5.609 018 1.637 1.089 2.461
preparedness to cope with
COVID-19°
Depression (SDS)° -0.073 0.016 20.266 <.001” 0.930 0.900 0.960
Social support (MSPSS)? 0.240 0.128 3.529 .060 1.271 0.990 1.632

Note: Overall R? = 0.270. B = beta coefficient.

In the binary logistic regression model, O = unwilling to care for COVID-19 patients and 1 = willing to care for COVID-19 patients.

#Monthly family income (USD/month): O < 1440, 1 > 1440.

®Measured by a five-point scale including ‘1 = Extremely disbelieve’, ‘2 = Disbelieve’, ‘3 = Somewhat believe’, ‘4 = Believe’, and ‘5 = Extremely
believe'.

°SDS: Zung's Self-Rating Depression Scale.

4MSPSS: Multidimensional Scale of Perceived Social Support. Statistically significant at p < 0.05.

*p < 0.05.; **p < 0.01.
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TABLE 5 Reasons for nurse
participants’ willingness or unwillingness
to work

(n = 1465)

Willingness to work (n = 1860)

Commitment to the nursing profession

Unwillingness to work (n = 52)

Safety concerns (n = 33)

e Responsibilities of the nursing profession

(n = 1402)

e Self-fulfilment (n = 63)

Patriotism and faith (n = 301)
e Love for the country and the people

(n=231)

Participants’ need to care for their families
(n = 14)

e Belief in the ability to triumph over

adversity (n = 70)

Organizational commitment (59)

Participants’ own physical health (n = 5)

Previous working experience in taking care of
patients with infectious diseases (n = 18)

Tangible benefits (n = 17)

lesions (p < 0.05). Furthermore, nurses who were willing to work
reported significantly higher levels of self-efficacy (p < 0.001),
resilience (p < 0.001) and social support (p < 0.001; Table 3).
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Predictors of nurse participants’ willingness

Table 4 presents the predictors of participants’ willingness to work.
Seven variables were included in the equation. Except for clinical
experience and social support, five variables were identified that
predicted 27.0% of participants’ willingness: monthly family income,
average working hours per shift, belief in their colleagues’ prepared-
ness to cope with COVID-19, belief in their hospitals’ preparedness
and levels of depression (p < 0.05).

4.2 | Qualitative findings

421 | Willingness to work

Five categories emerged from the content analysis of the will-
ing group: (1) commitment to the nursing profession (n = 1465,
72.7%); (2) patriotism and faith (n = 301, 14.9%); (3) organiza-
tional commitment (59, 2.9%); (4) previous working experience in
taking care of patients with infectious diseases (n = 18, 0.9%);
and (5) tangible benefits (n = 17, 0.8%; Table 5). Seventy partici-
pants (3.5%) gave a variety of reasons for their willingness, and
20 participants (1.0%) did not give their reasons for being willing

to work.

4.2.1.1 | Category 1: Commitment to the nursing profession

A total of 1465 participants expressed their willingness to work be-
cause of their commitment to the nursing profession, including the
responsibility of the nursing profession (n = 1402) and self-fulfilment
(n=63).

Subcategory 1: Responsibilities of the nursing profession. A total of
1402 participants stated that taking care of patients was nurses’
responsibility and commitment. They believed that nurses should

care for COVID-19 patients regardless of what happened.

‘It is the nurses’ responsibility to care for patients.
Although we do not know what will happen tomor-
row, we need to commit ourselves to take care of
COVID-19 patients. They need us. We can use what

we have learned to help patients.

Subcategory 2: Self-fulfilment. Sixty-three participants were expected
to achieve self-fulfilment when working in the frontline. They thought
that taking care of COVID-19 patients was a good opportunity for

achievement.

| wish to do something meaningful in my career. |
think working at the frontline is a precious experience
for me. The frontline work helps me realise my value
of being a nurse. Also, my nursing career will embed
something memorable and meaningful.

4.2.1.2 | Category 2: Patriotism and faith

There were 301 participants who expressed patriotism and faith as
reasons for taking care of COVID-19 patients, including love for the
country and the people (n = 231) and belief in the ability to triumph

over adversity (n = 70).

Subcategory 1: Love for the country and the people. A total of 231
participants expressed their love for the country and the people.
When they volunteered to care for COVID-19 patients, they
prioritized national benefits.

| have deep love for my country and the people.
When the country is in trouble, every person should

do something for his country.
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Subcategory 2: Belief in the ability to triumph over adversity. A total of
seventy participants expressed their belief that they would finally
win the battle against COVID-19. They believed that the unity
and cooperation among the government, hospitals, HCWs, and
community would help conquer COVID-19.

| still remember the outbreak of SARS in 2003. At that
time, people from across the country worked together
to defeat the epidemic. We should stand shoulder to
shoulder to fight this outbreak of COVID-19, we will

eventually win.

4.2.1.3 | Category 3: Organizational commitment
A total of 59 participants expressed loyalty to their organization and

would respond to the calls from their organizations.

| responded to the call from our organisation and
came to the frontline.

4.2.1.4 | Category 4: Previous working experience in taking care
of people with infectious diseases

A total of 18 participants indicated that previous working experi-
ence helped them take care of COVID-19 patients. Seven of them
had working experience in taking care of severe acute respiratory
syndrome (SARS) patients, and two nurses worked in the frontline

during the Ebola epidemic in Africa in 2015.

| took care of SARS patients in 2003. | think | can use
my previous experience to help more patients.

4.2.1.5 | Category 5: Tangible benefits
A total of seventeen participants were motivated by tangible

benefits—extra bonus or getting a promotion.

| just bought a house, so | need to earn money and pay
the mortgage every month.

4.2.2 | Unwillingness to work

Three categories emerged from the qualitative data of nurses who
were unwilling to work: (1) safety concerns (n = 33, 1.8%); (2) the
need to care for their families (n = 14, 0.8%); and (3) their own
physical health (n = 5, 0.2%). Six participants (0.3%) gave other
reasons for their unwillingness, and six participants (0.3%) did not

give reasons.

4.2.2.1 | Category 1: Safety concerns
Thirty-three participants expressed safety concerns. As the inci-
dence of COVID-19 continued to rise in February 2020, they were

afraid of being infected.

The working environment in the isolation ward is in-
secure. The virus was so strong that | was scared of

beinginfected. | have no confidence in self-protection.

4.2.2.2 | Category 2: Participants’ need to care for their families
Fourteen participants indicated that they needed to care for their

families; thus, they could not undergo quarantine after work.

Because | work as a frontline nurse, as required, | can-
not go home and should stay in a designated hotel for
sleeping. My child is still young, and my parents are
getting old. | cannot leave them alone.

4.2.2.3 | Category 3: Participants’ own physical health

Five participants were unwilling to work in the frontline because
of their own physical health. One participant had severe hormonal
dermatitis on the face and upper limb, while the others had chronic
diseases.

5 | DISCUSSION

Our study explored frontline nurses’ willingness to work in Wuhan,
China, during the COVID-19 pandemic. The large sample size and the
use of a mixed-methods approach contributed to a deeper insight
into whether and why frontline nurses would fulfil their roles and re-
sponsibilities during this crisis. A conceptual framework comprising
individual, family and organizational factors was used to interpret
and organize the findings.

In our study, most frontline nurses (1950, 96.8%) indicated their
willingness to work. Similar to our study, another study reported that
83.4% of the nurses from three provinces expressed that they were
willing to work in Hubei during the outbreak of COVID-19 (Gan et al.,
2020). The higher willingness in our study may be explained by the
composition of our participants. The majority of our participants in
our study (n = 1324) originally worked in Wuhan, and their relatives
or colleagues might have been infected with COVID-19. The witness
of their loved ones’ suffering might trigger their motivation to fight
COVID-19. Moreover, the rest of our participants (n = 690) had al-
ready expressed their willingness before they were sent to support
the epidemic control from other provinces.

51 |
to work

Factors affecting frontline nurses’ willingness

This study found individual, family, and organisational factors
which might influence frontline nurses’ willingness to work during
the COVID-19 pandemic. The quantitative data suggested that the
individual predictors of frontline nurses’ willingness included aver-

age working hours per shift and levels of depression. The family
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predictor was the monthly family income. Organizational predic-
tors involved belief in their colleagues’ and hospitals’ preparedness
to cope with COVID-19. Moreover, the qualitative data provided
an in-depth understanding of the factors which complemented the
quantitative findings. There were individual factors (including com-
mitment to the nursing profession, patriotism and faith, previous
working experience, safety concerns and participants’ own physical
health), family factors (participants’ need to care for their families)

and organizational factors (organizational commitment).

5.1.1 | Individual factors

In our study, frontline nurses’ high willingness mainly arose from
their commitment to the nursing profession. Professional commit-
ment is the consistency between personal beliefs and professional
goals with greater consistency, indicating higher individual efforts
(Teng et al., 2007). Our qualitative findings identified two perspec-
tives of commitment to the nursing profession, including the re-
sponsibility of the nursing profession and self-fulfilment. Perceived
responsibility to work is the nature and meaning of nurses’ roles
(Damery et al., 2010). Although frontline nurses put their lives at
risk when caring for COVID-19 patients, they remain in the nurs-
ing profession because of their sense of responsibility (Liu et al.,
2020). Furthermore, appreciation from patients and the society
might help them realize their professional values and achieve their
self-fulfilment (Sheng et al., 2020). To build nurses’ professional
commitment, nurse educators should make a conscious effort to
model and teach responsibility and loyalty to the nursing profes-
sion (Gambino, 2010). Moreover, when nurses express low profes-
sional commitment, nursing managers should convey appreciation
from patients and their families to inspire nurses’ commitment and
encourage them to continue their roles and responsibilities (Chang
et al., 2019).

Patriotism and faith were other reasons indicated by frontline
nurses for their willingness to work. Our qualitative data showed that
patriotism and faith involve love for the country and the people and
belief in the ability to triumph over adversity. Patriotism was found
to be the most motivating factor for healthcare students in Saudi
Arabia to volunteer during the COVID-19 pandemic (AlOmar et al.,
2021). Another study also reported that patriotism had a positive
effect on nurses’ willingness to work during a national emergency
in Israel (Kagan et al., 2017). Chinese people believe in a value that
‘When the country is in trouble, every person should do something
for his country’. Furthermore, being sustained by their belief in the
ability to triumph over adversity, nurses were more confident and
willing to engage in frontline work during the COVID-19 pandemic.
Frontline nurses’ patriotism and faith in our study may be promoted
by support from the Chinese government and society. Adequate
provision of medical protective supplies and medicines brought

frontline nurses a sense of safety (Liu et al., 2020). The widespread

acknowledgement of nurses’ contribution to epidemic control from
social media might give frontline nurses a sense of pride and social
recognition (Gan et al., 2020). In turn, frontline nurses demonstrated
love and confidence in their country and expressed their willingness
to work for their country.

This study found that the average working hours per shift pre-
dicted nurses’ willingness to work. Specifically, the average work-
ing hours per shift in the group willing to work was 6.55, while
in the group unwilling to work it was 7.00. The National Health
Commission (NHC) of China recommends four hours per shift for
frontline nurses in intensive care units during the COVID-19 pan-
demic (National Health Commission of P. R. China, 2020; Zhang
etal., 2021). However, nurses had to extend their working hours due
to a shortage of staff during the COVID-19 pandemic. Furthermore,
prolonged wearing of PPE causes sweating and dehydration, which
can lead to severe dyspnoea and distress among nurses (Liu et al.,
2020). Therefore, working hours per shift should be set reasonably
to support frontline nurses (Adams & Walls, 2020).

Our results found that the levels of depression were a pre-
dictor of participants’ willingness to work. HCWs who come into
direct contact with confirmed cases often feel scared, and the
challenges and stress they experience can trigger depression (Bao
et al., 2020). A recent study by Kang et al. (2020) reported that
medical workers in China battling with COVID-19 were additionally
plagued with depression, which is in line with another study report-
ing a depression prevalence of 27.5% among those who worked
in the SARS units (Su et al., 2007). To sustain nurses’ willingness,
emotional competencies training would be beneficial for decreas-
ing depression in such an emergency situation (Manzano Garcia &
Ayala Calvo, 2021).

Previous working experience in taking care of patients with in-
fectious diseases influenced nurses’ willingness to work (Li et al.,
2020). Previous experience may enhance nurses’ competency in
self-protection and coping strategies to deal with psychological
distress (Fernandez et al., 2020). In our study, only 785 out of the
2014 nurses had such previous experience in taking care of pa-
tients with infectious diseases. Continuous medical education and
COVID-19 training plans should be offered to those who have no
such experience to improve their competency (Labrague & de Los
Santos, 2020).

Participants’ unwillingness to work primarily comes from
safety concerns. Personal safety was the most cited concern
among frontline nurses while working during a respiratory pan-
demic (Fernandez et al., 2020). Therefore, self-protection training
would be beneficial for enhancing nurses’ sense of safety (Raven
et al., 2018). In our study, frontline nurses’ concern for their phys-
ical health safety and the adequacy of protection from infection
was found to be one of the reasons for their unwillingness to work.
Therefore, nursing managers should consider nurses’ physical
health conditions and their workload when delegating nurses to

work in the frontline.
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Family factors

In our study, monthly family income was a predictor of participants’
willingness to work. Nurses with lower monthly family incomes were
more willing to care for COVID-19 patients. Supported by our quali-
tative data, we also found that tangible benefits were one of the rea-
sons influencing frontline nurses’ willingness to work. Compensation
could be beneficial for maintaining a sufficient healthcare workforce
during the COVID-19 pandemic (Jang et al., 2020).

Consistent with other studies, during the COVID-19 pandemic,
frontline nurses also indicated that the need for family care was
another reason for their unwillingness to work (Gan et al., 2020).
Appropriate social support would be beneficial for relieving frontline
nurses’ concerns about family responsibility (Raven et al., 2018). For
example, the local community may provide help to frontline nurses’
families in need to address their family responsibilities (Mo et al.,
2020).

5.1.3 | Organizational factors

In our study, frontline nurses’ beliefs in their colleagues’ prepared-
ness to cope with COVID-19 predicted their willingness to work.
Colleagues’ preparedness includes core abilities and knowledge re-
garding an effective response to disasters to meet the needs of pa-
tients (Baack & Alfred, 2013). Disaster preparedness training would
be beneficial for enhancing nurses’ specific knowledge of COVID-19
and increasing their self-confidence (Sultan et al., 2020). Moreover,
education on safety practices is essential to promote their skill man-
agement (Shi et al., 2020).

In addition, hospital preparedness predicted nurses’ willingness
to work. Hospital preparedness for a pandemic involves the ability
to develop efficient patient triage strategies, accommodate the in-
creasing number of patients, support HCWs with adequate PPE and
establish protocols for the rational use of medical resources (Griffin
et al., 2020). Hospital preparedness is important to protect front-
line nurses and maintain their morale and well-being (Chopra et al.,
2020). With better hospital preparedness, frontline nurses will feel
motivated and more willing to engage in health responses to emer-
gency crises.

Our qualitative study showed that organizational commitment
was another reason for willingness to work. Nurses’ loyalty reflects
their emotional attachment and sense of belonging to their organi-
zation (Kagan et al., 2017). Higher organizational commitment indi-
cates stronger teamwork relationships and a higher willingness to

work in national emergencies (Kagan et al., 2017).

5.2 | Limitations

Limitations exist in this study. Convenience sampling was adopted

for data collection in Wuhan, which may limit the representativeness

of other nurses in other provinces or other countries. Nurses might
provide asocially desirable response due to expectations and praise
from both their organization and society during the COVID-19
pandemic. The cross-sectional design could not provide longitu-
dinal data. Future cohort studies could be carried out to evaluate
the willingness to work trends across different time points during
the pandemic. Our qualitative data were collected using an open-
ended question. Face-to-face semi-structured interviews would
be beneficial to gain deeper insight into nurses’ willingness to

work.

6 | CONCLUSION

Our study discusses frontline nurses’ willingness to work during the
COVID-19 pandemic in Wuhan and its associated predictors, as well
as the corresponding reasons. In this study, we found that profes-
sional commitment and patriotism were two important individual-
level factors affecting frontline nurses’ willingness to work during
a pandemic. Strategies should be implemented, such as appreciat-
ing and acknowledging their contribution, rewarding their valuable
work, arranging reasonable working hours, enhancing colleagues’
and hospitals’ preparedness, and providing emotional support.
Moreover, adequate PPE, self-protection training and social support
should be ensured to address frontline nurses’ safety concerns and

family responsibilities.
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