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ABSTRACT
Aims and objectives: To clarify both the potential influencing factors and the cur-
rent status of front-line nurses’ work engagement, and thus provide a reference for 
targeted interventions.
Background: After coronavirus disease 2019 outbreak, front-line nurses embraced 
remarkable potential stress and huge workload when caring for coronavirus disease 
2019 patients, which may lead to new challenges to work engagement.
Design: A large sample survey was conducted at the end of February 2020 in a des-
ignated hospital treating coronavirus disease 2019 patients in Wuhan, the capital of 
Hubei Province, in China. t Test, one-way ANOVA, chi-squared test, Pearson's corre-
lation and hierarchical multiple regression were performed among 1,040 nurses using 
SPSS 24.0. The STROBE checklist was followed for observational studies.
Results: The final model interpreted 27.3% of the variance, of which each block could 
explain 11.7%, 10.3% and 7.9% R2 changes including sociodemographic characteris-
tics, stress and workload, respectively. Work engagement was negatively correlated 
with stress and workload. The potential influencing factors included sociodemo-
graphic characteristics (married, rescue staff, cabin ward), stress (infection control, 
PPE discomfort) and workload (mental demand, performance, frustration).
Conclusions: Front-line nurses perceived low stress and workload, but high work 
engagement, especially in self-dedication. However, infection control, PPE discom-
fort and frustration were negatively associated with nurses’ work engagement, while 
mental demand and good performance were positively associated with nurses’ work 
engagement. Future interventions focused on decreasing front-line staff's infection 
risk and enhancing their self-confidence may be recommendable to promote their 
work engagement.
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1  |  INTRODUC TION

The pandemic of coronavirus disease 2019 (COVID-19) was a seri-
ous global public health disaster, which has caused nearly 64,603,428 
confirmed cases and claimed over 1,500,614 lives worldwide as of 
December 2020 (World Health Organization, 2020a). However, there 
were still no pharmaceutical treatment or vaccine available. Preventive 
measures were currently focused on contact tracing, quarantine and 
social distancing. According to the transmission dynamics of COVID-19 
post-pandemic period, professor Kissler projected that prolong or in-
termittent social distancing may be necessary into 2022 (Kissler et al., 
2020). The COVID-19 might be existed for a long term and without 
effective vaccine, and these unfavourable conditions may lead to new 
challenges for health care workers. Today, little evidence exists on the 
influencing factors associated with nurses’ work engagement during 
COVID-19 pandemic. It is necessary to explore the working status and 
potential influencing factors of work engagement on front-line nurses 
caring for COVID-19 patients. Our study may help prepare the work-
engaged nurses rapidly respond to the ongoing epidemic.

2  |  BACKGROUND

Healthcare professionals, with particular regard to nurses, are exposed 
to several job stressors from infectious diseases such as COVID-19 
that can adversely affect both their mental and physical health, which 
may also decrease work engagement (Wang et al., 2020). During previ-
ous Taiwan SARS pandemic, 71.9% of nurses believed they were ‘at 
great risk of exposure to SARS’, 49.9% felt ‘an increase in workload’, 
and 7.6% of the nurses considered looking for another job or resig-
nation (Shiao et al., 2007). The rate of nurse turnover remained high 
since the first outbreak of SARS epidemic (Shiao et al., 2007). After 
COVID-19 outbreak, healthcare workers were challenged by working 
in a new context, exhaustion due to heavy workloads and insufficient 
PPE, the fear of becoming infected and infecting others, feeling pow-
erless to handle patients’ conditions and managing relationships in this 
stressful situation (Liu et al., 2020). In addition, the perceived stress 
and excessive workloads in nursing staff may directly affect their work 
engagement and quality of care provided to patients with COVID-19. 
Therefore, more attention should be paid to the work engagement of 
front-line nurses during the COVID-19 pandemic.

In the nursing profession, work engagement is a positive, fulfill-
ing state of mind about work that is characterised by vigour, dedica-
tion and absorption (Bargagliotti, 2012).

Vigour is defined as strong energy, mental resilience and ea-
gerness to commit exertion in one's worth of effort. Dedication 
refers to high levels of involvement in one's worth of effort and a 
sense of significance, pride, challenge, inspiration and enthusiasm. 
Absorption is characterised as being completely concentrated and 
joyfully in one's worth of effort and having challenge on detaching 
oneself from work (Schaufeli & Bakker, 2003). Facilitators of and bar-
riers to nurse's work engagement centre around six areas of organi-
sational life, namely workload, control, reward, fairness, community 

and values (Freeney & Tiernan, 2009). Specifically, general health 
and psychological stress levels were negatively correlated with work 
engagement (Gonzalez-Gancedo et al., 2019). Previous research 
indicated that the most significant organisational and personal in-
fluencing factors associated with work engagement on nurses were 
workload, mental health and practice environment (Fiabane et al., 
2013; Wan et al., 2018).

Van's research, which targeted on Netherlands nurses, showed 
that work engagement counterbalanced work-related stress reac-
tions, but workload did not evitably affect the work engagement 
levels (Van Mol et al., 2018). Work stress is intrinsic to nursing. 
Work stressors mentioned by the majority of nurses were workload, 
time pressure, insufficient reward, lack of patient interaction and 
uncontrollable emotions (Thian et al., 2015). After the outbreak of 
COVID-19 pandemic, the remarkable changes of front-line nurses 
occurred, especially in the aspect of nursing workload, psychological 
stress and infectious practice environment. Consequently, the enor-
mous stress and high workload from a totally new situation would 
affect the work engagement of nurses in COVID-19 pandemic. 
However, the research focused on the increased stress and work-
load in front-line nurses’ work engagement during COVID-19 pan-
demic was rare (Rosa et al., 2020), which may have a limited effect 
on improving the work engagement of front-line nurses.

To address the above issue, a further survey was needed to clar-
ify the current status of front-line nurses’ work engagement and 
identify its potential influencing factors, and thus provide evidence 
for intervention reference.

3  |  METHODS

3.1  |  Design

A cross-sectional, descriptive study was conducted to identify the ef-
fect of perceived stress and workload on work engagement in front-line 
nurses caring for patients with COVID-19. The STROBE (STrengthening 

What does this paper contribute to wider global 
clinical community?

•	 Front-line nurses perceived low stress and workload, 
but high work engagement, especially in self-dedication 
in China.

•	 Stress and workload may be the main influencing factors 
of work engagement.

•	 More attention should be paid to reduce the stress and 
workload of the coronavirus disease 2019 front-line 
nurses, especially in decreasing front-line staff's infec-
tion risk and increasing their self-confidence in handling 
nursing tasks for infectious patients.
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the Reporting of OBservational studies in Epidemiology) checklist was 
followed to guide this article (see Supplementary File 1).

3.2  |  Setting

We conducted the survey in a hospital which was designated to treat 
patients with COVID-19. The hospital is a tertiary hospital, which is 
located in Wuhan, Hubei Province, China. During the COVID-19 epi-
demic, the hospital had more than two thousand beds and approxi-
mately eight thousand medical staff participating in caring for patients 
with COVID-19, treating the most COVID-19 patients in China. More 
than thirty rescue teams from other provinces were dispatched to the 
hospital by the Chinese Communist Party Central Committee.

3.3  |  Participants

We purposely chose the qualified registered nurses working in the 
hospital which was designated to treat patients with COVID-19 in 
February 2020. We excluded those who had confirmed COVID-19 
and who refused to participate. All participants could speak fluent 
Chinese, understand the content of the instruments and give written 
informed consents.

3.4  |  Measurements

A self-administration questionnaire was designed to collect sociode-
mographic information. The general information included items of 
gender (female and male), age, work years, marital status (single, mar-
ried, divorced), number of children (none, one, ≥2), education level 
(associate's degree, bachelor's degree, master's degree), seniority 
(junior, intermediate, senior), workplace (isolation ward, fever clinic, 
cabin ward, other location), work condition (front line, observation 
period, end of the observation period), rescue staff (yes or no), previ-
ous work department, previous infectious disease experience (yes or 
no) and number of days spent caring for COVID-19 patients.

‘The Stress Scale of Caring for Highly Infectious Disease Patients 
among Health Care Workers Based on SARS’ was developed by 
Baoyu Zhuang in 2005 (Chuang & Lou, 2005). The scale has 4 di-
mensions including social isolation, PPE discomfort, infection con-
trol and caring burden. Totally, 32 items were scored by 4-point 
Likert (0 = no pressure, 3 = severe pressure, total score from 0 to 96). 
The higher score indicates more pressure when caring for infectious 
disease patients. The content validity index of the scale was 0.92 
and Cronbach's α of the scale and each dimension ranged from 0.84 
to 0.90 (Chuang & Lou, 2005). We did cross-cultural adaptation to 
test the feasibility and reliability in mainland Chinese by four steps: 
translation from traditional Chinese to simplified Chinese, synthesis, 
revision and pretesting. Cronbach's α in the pilot study was 0.968.

The NASA Task Load Index (NASA-TLX) was developed in 1970 
in the use of assessing pilot and air traffic controller workload and 

applied to health care afterwards (Hancock & Meshkati, 1988; Hart, 
1988). The NASA-TLX is a subjective assessment scale consisting of 
six dimensions (mental demand, physical demand, temporal demand, 
performance, effort and frustration). Each dimension scores from 0 
to 20, resulting in a total scale score between 0–120 by summarising 
the six items (Hart, 2006). Reliability (Cronbach's alpha) for overall 
and each subscale ranged from 0.72 to 0.80 (Hoonakker et al., 2011; 
Xiao et al., 2005).

Utrecht Work Engagement Scale short version (UWES-9) 
(Schaufeli & Bakker, 2003) is a short-form self-report scale with 
three subscales including vigour, dedication and absorption. Each 
is scored on seven Likert point (0 = never; 6 = always) with a total 
score ranging from 0 to 54. The mean subscale score was computed 
by dividing the sum by the number of items involved. Higher scores 
indicate higher levels of work engagement. The original UWES tool 
reliability exceeded 0.90 (Schaufeli & Bakker, 2003). Cronbach's 
alpha for the whole scale and each subscale ranged from 0.87 to 
0.93 in other studies with different cultural contexts (Fong & Ng, 
2012; Laschinger et al., 2009; Littman-Ovadia & Balducci, 2013).

3.5  |  Data collection

At the end of February 2020, the nursing department recruited 
all nurses caring for patients with COVID-19 in the first line par-
ticipating in this survey to identify nurses’ work engagement status. 
Research assistants in different departments were specially trained 
to distribute the questionnaire in a WeChat group. It was a web-
based questionnaire by convenient sampling. A web-based QR code 
was given to the participant if he/she was interested in this study 
by our research assistants. Under the guidance of the research as-
sistants, the participants could have a clear understanding of the re-
search purpose, research process and instructions. The data of the 
web-based questionnaires were submitted to the central database 
anonymously. Only the research team had access to central database 
for academic research. A total convenience sample of 1,071 nurses 
took part in this study with a response rate of 23.72%. After exclud-
ing thirty-one invalid questionnaires, ultimately, the efficiency rate 
was 97.11% when 1,040 complete questionnaires were obtained.

3.6  |  Data analysis

Descriptive statistics were performed in SPSS 24.0. Continuous 
variables were presented in means and standard deviations, while 
category or rank variables were shown in frequencies or percent-
ages. t Test and one-way ANOVA were used to test the influence of 
work engagement with different sociodemographic characteristics. 
Chi-squared test was used to compare characteristics based on me-
dian value of stress and workload (as high and low). Pearson's corre-
lation analyses were dealt with the relationships among stress, task 
load and work engagement. Hierarchical multiple regression was 
performed with work engagement as the dependent variable. The 
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independent variables were entered in regression model by block 
1 (sociodemographic characteristics), block 2 (stress) and block 3 
(workload) step by step. The method was used by entering sociode-
mographic characteristics (such as gender, age and working years) in 
the first block to see whether main effects of these variables could 
influence work engagement; with four dimensions of stress entered 
into block 2 to identify whether each dimension had a significant 
contribution once the main effects of sociodemographic character-
istics have been considered; and six dimensions of workload entered 
into block 3. The relative importance of the variables retained in 
the final multiple regression models contributed to the variance ex-
plained by the work engagement. Statistical significance was set at 
p < .05 two-tail.

3.7  |  Ethical consideration

This study was approved by the ethics committees of Tongji Hospital 
affiliated to Tongji Medical College of Huazhong University of 
Science and Technology. The participants were informed about the 
study, were able to ask questions to provide an informed decision if 
they wished to participate, prior to signing a consent. The written 
consents were obtained from the participants if they were willing 
to take part. In addition, the participants could withdraw from the 
study at any time without prejudice. No participants’ names were 
attached to materials to ensure confidentiality.

4  |  RESULTS

4.1  |  Participants’ sociodemographic 
characteristics

The average age and work years of the 1040 participants were 
30.09 ± 5.05 and 7.91 ± 5.53, respectively. 1012 (97.30%) were 
female, 935 (89.90%) were bachelor's degrees, 828 (79.60%) were 

working in the isolation ward, and 772 (74.23%) were juniors. 
Among them, 539 (51.80%) did not have a child and 461 (44.40%) 
had worked 21–30 days for nursing patients with COVID-19. Of 
participants, only 207 (20%) were from the department of res-
piratory, emergency, infectious disease and intensive care, and 
131 (12.60%) were rescue staff. Also, only 78 (7.50%) had previ-
ous infectious disease experience. Except for educational level 
and workdays for nursing COVID-19 patients, the other sociode-
mographic variables all have a significant effect on the work en-
gagement in front-line nurses. The nurses who were aged 30 and 
older, female and married suffered from higher stress, while the 
nurses who had higher workload were those aged 30 and older, 
working 6 years or longer, married, having one or more children, 
master's degree, intermediate seniority, working in fever clinic 
or other location, previous working in emergency department 
and working 21  days or longer for nursing COVID-19 patients 
(Table 1).

4.2  |  The scores of stress, workload and work 
engagement of front-line nurses

The average score of stress, workload and work engage-
ment of front-line nurses was 36.37  ±  19.28, 71.21  ±  16.11 and 
34.13 ± 8.82 respectively. The highest score of work engagement 
was the dimension of dedication, and the lowest one was vigour 
(Figure 1).

4.3  |  The association between stress, workload and 
work engagement

The results of Pearson's correlation of relationships among stress, 
workload and work engagement are shown in Table 2. Work en-
gagement was negatively correlated with stress and workload 
(p < .05).

F I G U R E  1  The scores of stress, 
workload and work engagement among 
frontline nurses (N = 1,040) [Colour figure 
can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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4.4  |  Influencing factors of work engagement

Table 3 shows the results of hierarchical multiple regression of work 
engagement. The final model (model 3) interpreted 27.3% of the 
variance, of which each block could explain 11.7%, 10.3% and 7.9% 
of R2 changes. In model 3, significant factors were marital status 
(married vs. single), workplace (isolation ward vs. cabin ward), rescue 
staff (yes vs. no), PPE discomfort, infection control, mental demand, 
performance and frustration level.

5  |  DISCUSSION

The average work engagement score was 34.13  ±  8.82, showing 
that work engagement of Chinese front-line nurses after COVID-19 
outbreak was at a moderate level. Especially, the dimension of dedi-
cation in work engagement was high. Sociodemographic character-
istics (married, rescued staff, cabin ward), stress (PPE discomfort, 
infection control) and workload (mental demand, performance, frus-
tration) may be the main influencing factors affecting these Chinese 
front-line nurses’ work engagement. Rescued staff were nurse volun-
teers from other provinces to relieve the strain on human resources 
of nurses in Wuhan during COVID-19 pandemic. And the cabin ward 
meant a large ward treating patients with mild pneumonia infected 
by COVID-19 together. The nurses who were married, rescued staff 
and working in cabin ward showed higher work engagement levels. 
Meanwhile, stress and workload may be the potential mediator for 
improving the work engagement of front-line nurses.

Among 1040 Chinese front-line nurses, their average work en-
gagement score (3.79 vs. 3.54) in COVID-19 pandemic was higher 
than that during non-epidemic period (Wan, Zhou, et al., 2018). 
Work engagement was influenced by multiple factors, which can 
be divided into organisational and personal factors (Garcia-Sierra 
et al., 2016; Othman & Nasurdin, 2013; Peng & Tseng, 2019). 
Organisational factors mainly included practice environment, so-
cial supports. In the nursing field, its specific manifestations were 
nursing transformational leadership, nursing structural empower-
ment and nursing supervisor support (Basit, 2017; Fiabane et al., 
2013; Othman & Nasurdin, 2013; Wan et al., 2018). In addition, 
dispositional factors were such as stress, self-efficacy and optimism 
(Fiabane et al., 2013; Garcia-Sierra et al., 2016). During COVID-19 
pandemic, the increased work engagement may relate to the power-
ful social support from our country and government. Those supports 

from country and government were as follows: (a) material supports 
such as providing an adequate supply of front-line nurses (cumula-
tively more than 38,000 from almost 300 medical teams) and per-
sonal protective equipment (National Health Commision, 2020a); 
(b) spiritual supports: enough psychological support for front-line 
nurses (online or offline psychological consult service for free) and 
professional identity from the whole society (Bao et al., 2020); (c) 
logistics supports: free bus and hotels around the hospital were pro-
vided to address their commuting issues; (d) timely and open infor-
mations: the government reported COVID-19 epidemic data online 
everyday including the number of confirmed cases and deaths from 
each province, also strengthened the broadcast of infection control 
measures; (e) scientific researches: immense amounts of studies 
focusing on epidemiological characteristics of COVID-19, transmis-
sion ways of the virus, prevention and control measures, effective 
vaccine were encouraged by the government; and (f) legal protec-
tion: rights protection for preventing nurses from malicious harm, 
increased compensation and adequate rest time were guaranteed 
by the law, identification as work-related injury when nurses were 
infected or died (National Health Commission, 2020b).

Personal factors included personal traits, professional character-
istics, family issues and work orientation (Garcia-Sierra et al., 2016). 
In this study, married nurses were more involved than single nurses, 
especially young single nurses with less work experience. Moreover, 
single nurses may have less support from family, which had nega-
tive influence on their work engagement level (Naruse et al., 2013). 
Nurses working in cabin ward showed more engagement in com-
parison with those working in the isolation ward. Cabin ward got 
COVID-19 patients with mild symptoms together and had higher 
patient recovery rate (Shu et al., 2020). Nurses in cabin ward may 
display lower work frustration leading to higher work engagement. 
This study also found that rescue nurses had higher level of engage-
ment. Rescue staff usually had mission (Reed et al., 2015). Besides, 
the experienced staff from other provinces were voluntary to fight 
in this battle with the belief to overcome the new virus and maybe 
more dedicated to work.

Similarly, our results showed stress may negatively affect the 
work engagement. However, infection control and discomfort caused 
by PPE may be the most significant stress factors of the COVID-19 
front-line nurses, which may mediate the decreased work engage-
ment. The reason for this condition may attribute to the threat of 
individual health right, which was caused by the increased infection 
risk for front-line nurses when caring for COVID-19 patients without 
adequate protective measures (World Health Organization, 2020b). 
According to Maslow's hierarchy theory (Maslow, 1943), the priority 
should ensure adequate PPE supply to meet the fundamental needs 
of front-line nurses, finally increasing their work engagement to fulfil 
self-actualisation.

Our results indicated that front-line nurses had low perceived 
stress and workload, while high work engagement in COVID-19 pan-
demic. Especially, there was higher level of dedication. These results 
may imply the essence of self-dedication in nursing profession when 
public health was threatened by infectious diseases. Meanwhile, the 

TA B L E  2  Correlation of stress, workload and work engagement 
(N = 1040)

Variables 1 2 3

1. Stress 1

2. Workload 0.429** 1

3. Work engagement −0.288** −0.068* 1

*p < 0.05 (2-tailed). 
**p < 0.01 (2-tailed). 
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results were in line with other studies that work engagement was 
negatively correlated with workload (Tomic & Tomic, 2011), espe-
cially significantly in inverse correlation with frustration dimension, 
while in positive relationship with performance and mental demand. 
Frequent mental thinking could significantly increase workload and 
engagement during the encoding period of verbal and image learning 
(Berka et al., 2007). The nurses would either have a sense of self-
value during mental demand, mediating high-level engagement. A 
good performance and low frustration had been proved to be the 
positive factors associated with work engagement by various studies 
(Trépanier et al., 2015; Van Wingerden & Van der Stoep, 2018). A 
good performance referred to perceived success in accomplishing the 
task, while frustration was known as discouraged feelings that one 
felt while completing the task. So lower the nurses’ frustration level 
and increase their performance in COVID-19 epidemic were the key 
points to enhance their work engagement, which could give implica-
tions for nurse managers in other countries. Measures should focus 
on enhancing the self-confidence to effectively handle COVID-19 
nursing tasks, such as COVID-19-related training, recommending 
guidelines of self-protection, inspiring nurses learned from dedica-
tion leaders and creating a collaborative work atmosphere among 
nurse staff (Van Bogaert et al., 2013). The above interventions had 
been done in the investigated hospital, such resulting in high work 
engagement for nurses caring for COVID-19 patients in this study.

Although the COVID-19 pandemic was more and more serious, 
front-line nurses’ work engagement was not decreased but increased, 
which attributed to self-dedication of nursing profession, particu-
larly for married nurses, rescued staff and those from cabin ward. 
To ensure the steady of nurses’ work engagement during COVID-19 
epidemic, managers should recognise the dedication of front-line 
nurses and pay more attention to infection control and physical dis-
comfort caused by PPE. For countries that lack PPE, it is suggested 
to guarantee material supply of PPE in priority. Furthermore, we call 
for attention to materials supply for front-line nurses by the country 
and government. Some measures such as receiving donation of PPE 
from the outside, encouraging large production of PPE and providing 
PPE for front-line nurses in the first place could be taken.

6  |  LIMITATIONS

This study has several limitations. Although a large sample survey 
was adopted, there was a little sample of male nurses and most of 
these samples were collected from Wuhan district, which may lead to 
the limited representation of our research. Furthermore, the investi-
gation was conducted in the middle stage of COVID-19 epidemic in 
China with sufficient protective materials and effective measures.

7  |  CONCLUSION

The work engagement of front-line nurses during COVID-19 pan-
demic was higher than before in China, especially in self-dedication. 

Although their perceived stress and workload were low, the per-
ceived stress and workload level may still be the main influencing 
factors of their work engagement. More attention should be paid to 
reduce the stress and workload of the COVID-19 front-line nurses. 
Further interventions should focus on enhancing the self-confidence 
of caring for patients with infectious diseases to motivate their work 
engagement. For countries that lack PPE, it is necessary to ensure 
adequate supply of PPE in priority. When the front-line nurses gain 
an adequate supply of PPE, they would be more engaged in their 
work.

8  |  RELE VANCE TO CLINIC AL PR AC TICE

Although the rapid spread of COVID-19 pandemic may be a tough 
challenge for front-line nurses. However, perceived stress and work-
load of these front-line nurses were low and work engagement was 
high. To guarantee the steady of nurses’ work engagement during 
COVID-19 epidemic, managers should recognise the dedication of 
front-line nurses and pay more attention to infection control and 
physical discomfort caused by PPE. Effective measures to decrease 
their infection risk and PPE discomfort of front-line nurses may be 
effective to increase nurses’ work engagement. In addition, the 
workload of mental demand, performance and frustration of nurses 
caring COVID-19 should be highlighted. Further interventions 
should focus on enhancing the self-confidence of caring for patients 
with infectious diseases to motivate their work engagement. It is 
also recommended to guarantee the supply of PPE in priority for 
countries that lack PPE.
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