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Resumo

Os enfermeiros constituem um papel valioso no combate a Covid-19. A presente investigacao
segue as orientacoes do modelo das exigéncias laborais e a andlise da regressao linear multipla,
a qual foi utilizada na investigacao de informacao de 336 enfermeiros de Guangdong, na China,
tendo sido selecionados 147 enfermeiros com baixa participagdao na Covid-19 e 189 com

elevada participagéo.

Os enfermeiros com uma maior participagcdo no tratamento da Covid-19 relataram niveis
elevados da carga horaria, melhoria da relagcdo com os colegas e com o supervisor, inteligéncia
emocional e work engagement. A carga horaria, as exigéncias emocionais e o conflito
trabalho-familia influenciam significativamente no burnout dos enfermeiros, relacionando-se,
com menor expressdo, a relacdo com os colegas e com o supervisor, o saldrio e a sua
independéncia no trabalho. A inteligéncia emocional interfere substancialmente na relacao entre
a carga de trabalho e o burnout e na relagcdo entre o burnout e a exigéncia emocional, em

contexto da Covid-19.

As analises de regressdo do grupo com baixa participacao na Covid-19 e do grupo com elevada
participacao revelaram (considerando o coeficiente de regressao): (1) a carga hordria ndo esta
fortemente associada ao burnout em enfermeiros com maior participagdo na Covid-19; (2) as
exigéncias emocionais interferem consideravelmente no burnout em enfermeiros com maior
participacao na Covid-19; (3) o conflito trabalho-familia esta estreitamente associado ao burnout

em enfermeiros com elevada participagao na Covid-19.

Palavras-Chave: Modelo das exigéncias laborais, burnout, work engagement, Covid-19,

enfermeiros, China

Sistema de Classificacdo JEL: M54 (Gestao Laboral)
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Abstract

Nurses are an important force in fighting against the COVID-19. Guided by the Job Demands-
Resources model, the multiple linear regression analysis was used to analyze data from 336
nurses in Guangdong, China. Among them, 147 nurses participated in the COVID-19 related

work less frequently, and the rest 189 participated more frenquently.

The nurses who more frequently involved in COVID-19 work reported higher levels of
workload, relationships with colleagues and supervisor, and emotional intelligence, and they
were more engaged in their work. Nurses’ burnout is positively associated with workload,
emotional demands, and work-family conflict. And the burnout also negatively associated
with relationship with supervisor, remuneration, and independence of work. In addition,
nurses’ engagement is positively associated with their relationship with supervisor and
colleagues, remuneration, independence of work, and emotional intelligence. Emotional
intelligence moderates the positive relationship between workload and burnout, and the

positive relationship between emotional demands for COVID-19 and burnout.

Regression analyses of subgroups with low frequency COVID-19 work and high frequency
COVID-19 work revealed (judging from regression coefficient): 1) workload is not more
positively related to job burnout among nurses more frequently involved in COVID-19 work;
2) emotional demands for COVID-19 is more positively related to job burnout among nurses
more frequently involved in COVID-19 work; 3) work-family conflict is more positively

related to job burnout among nurses more frequently involved in COVID-19 work.

Key Words: Job Demands-Resources model, job burnout, work engagement, COVID-19,

nurses, China

JEL Classifications: Labor Management (M54)
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1. Introduction

Novel coronavirus disease (COVID-19) is a new respiratory pathogen that is spreading
rapidly (WHO, 2022a). The signs and symptoms of this disease include mild respiratory
symptoms and fever transmitted by droplets and fomites during close unprotected contact
with an average incubation period of 5-6 days (Jin et al.,2020; WHO, 2022a). On January 30,
2020, the Emergency Committee convened by the Director-General of the World Health
Organization (WHO) concluded that the outbreak met the criteria for an international public
health emergency (WHO, 2022b). As reported by the WHO, total cumulative infection cases
worldwide was close to 500 million, and total cumulative death exceeded 6.2 million across
the world (WHO, 2022c). This disease poses a major challenge to the health care system, as
transmission is difficult to prevent, and medical needs are rapidly increasing. Wheeler’s (1997)
study shows that nurses are more sensitive to job-related stresses in the workplace. A research
conducted in November 2021 showed that 32% registered nurses have intention to leave their
current direct-patient-care role after the outbreak of COVID-19 in the United States (Gretchen
et al.,2021). And another research concluded that the rate of moderate and severe burnout
among Chinese health care workers was higher than that during the non-epidemic period (Liu

et al., 2020).

Nurses are considered as a risk occupation for job burnout due to unique job characteristics,
such as high risk of exposure to pain and death, workplace bullying, lack of peer support, etc.
(Wang et al., 2015). Job burnout is negatively related to job performance and individual
health (Lubbadeh, 2020). In addition, burnout in nursing can lead to lower quality of medical
care, more medical errors, and higher levels of work-related infections (Dyrbye et al. 2019).
However, engaged individuals experienced better health conditions and performed better at
work (Garcia-Sierra et al., 2016; Jenaro et al., 2011). The evidence shows that work
engagement among nurses is positively related to the quality of healthcare and job satisfaction

(Garcia-Sierra et al., 2016).



Job burnout is a syndrome of emotional exhaustion, depersonalization, and reduced personal
accomplishment in individuals working in human services professionals (Lubbadeh, 2020).
Emotional exhaustion refers to being overextended and exhausted in terms of their emotions,
which dimension is most related to job burnout. Depersonalization is a state of response to the
residents negatively and cynically. Reduced personal accomplishment refers to the less
competent in working with residents or in dealing with their job. Work engagement is the
opposite of job burnout (Maslach&Leiter,1997) that refers to vigor, dedication, and
absorption (Schaufeli et al.,2002). Vigor in the workplace refers to physical and mental
stamina. Dedication refers to a deep commitment to one's work as well as a sense of challenge
and significance. Absorption is the act of concentrating on one's work and feeling happy

while doing so.

The job demands-resources model (JD-R) has been used in a number of studies to examine
how job demands and job resources influence job burnout and engagement (Demerouti et al.,
2001; Bakker& Demerouti, 2007; Bakker& Demerouti, 2014; Bakker et al., 2014; Miawati et
al., 2021; Schaufeli& Taris, 2014). Job demands refer to the physical, social, or organizational
aspects of sustained physical or mental efforts and costs in the working environment, such as
physical workload, time pressure, recipient contact and shift work. Job resources refer to the
physical, social, or organizational aspects of work that (1) are useful in achieving work goals;
(2) offset physiological and psychological costs associated with job demands; (3) promote
personal development and growth, such as feedback, rewards, job control, job security, and
supervisor support. According to the conservation of resources theory (COR; Hobfoll, 1989),

the unbalance of resources gain and loss lead to job burnout.

The job demands related to COVID-19 outbreak among nurses include: (1) workload increase
(Yang et al., 2021), which is identified as one of the major job demands associated with
burnout (Maslach et al.,2001). (2) high work intensity and more night shifts, which factors are
positively related to job burnout in health care workers during COVID-19 (Liu et al.,2020). (3)
long-time-wearing of personal protective equipment (Hu et al., 2020), which increases the

physical exhaustion and mental stresses of nurses (Al-Rabiaah A et al.,2020). (4) high risk of
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infection due to working exposure (Falco et al. 2021; Shu-Ching et al., 2020; Zhu et al., 2021),
and worry about family members infection due to their work exposure or isolation from
family for safety reasons (Lasalvia et al., 2021; Liu et al., 2020; Fernandez et al., 2020; Zhu et
al., 2021). However, the relationship between these factors and job burnout was not
mentioned. (5) pandemic-related emotional demands such as feelings of uncertainty, anxiety,
depression, and fear (Hu et al., 2020), the influence of which on job burnout is also not clear.
The influence of these COVID-19 related job demands on nursing burnout needs further
research. (6) the shortage of experienced staff and medical resources supplies like face masks,
and personal protective equipment (Shu-Ching et al., 2020; Xie et al., 2020; Yang et al.,
2021).

Research on nurses’ burnout and its causes under the pandemic era is important, while the
nurses’ burnout and engagement status with the COVID-19 related work, and the changes of
associated factors with nurses’ burnout and engagement with the COVID-19 related work is

not clear. Therefore, the aim and purpose of this study is as follows:

® To understand job demands changes among nurses with COVID-19 related work

® To understand the burnout status and work engagement status among nurses with
COVID-19 related work

® To explore the associations from job demands with burnout among nurses in the context
of COVID-19 pandemic

® To explore the associations from job resources and personal resource with work
engagement among nurses in the context of COVID-19 pandemic

® To identify and understand the role of personal resource in the relationship between job

demands and burnout

The research is organized as follows: The second part will present the relevant concepts,
including the JD-R model, job burnout, work engagement, and personal resources. In addition,
the hypotheses of this dissertation will be presented based on the literature review. The third

part contains the description of the selected model, the selection of the questionnaire samples,
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the setting of the questions, and the research method. After analyzing the results, the last part
is arranged as follows: first the results are discussed, then the implications of the survey

results on theory and practice are presented, and finally the imitations and conclusion are

addressed.



2. Literature Review

Based on the main topic of this dissertation, the literature review will contain the topic of the
JD-R model, job burnout, work engagement, and personal resources. First, a brief introduction
of the JD-R model, nurses’ job demands before and after the COVID-19 outbreak, and nurses’
job resources is presented. In the second part, the link between the JD-R model and job
burnout, the concept of job burnout, and nurses’ burnout is presented. In the third part, the
JD-R model on work engagement, the brief explanation of work engagement and nurses’
engagement is included. Finally, the role of personal resources in the JD-R model, and a

specific personal resource, emotional intelligence, is explained.

2.1 Job Demands-Resources Model

2.1.1 JD-R Model

The JD-R model (Demerouti et al., 2001) has two dimensions: job demands and job resources.
Job demands refer to the physical or mental efforts that individuals make at work, including
any emotional, physical, social or organizational demands, such as workload, time pressure,
recipient contact, and role conflict (Demerouti et al., 2001; Maslach et al., 2001). Job
resources refer to the physical, mental, social or organizational aspects of work that may be
associated with one of the following: (1) useful in achieving their work goals; (2) counteract
job demands and associated costs; (3) promote individual development, such as performance
feedback, rewards, job control, participation, job security and supervisor support (Demerouti

etal., 2001).

The influence of job demands and job resources has been concluded as a dual process (Bakker
& Demerouti, 2007). Chronic job demands exhaust individuals’ mental and physical resources
and energy at work and can lead to health problems, namely the process of health impairment.
Job resources have a motivational effect and are positively related to work engagement and

organizational outcomes, namely the process of motivation impairment.



2.1.2 Nurse Job Demands

2.1.2.1 Nurse Job Demands

Job demands vary according to occupation and it refers to the physical, psychological, social,
and organizational efforts that individuals make to achieve their professional goals
(Demerouti et al., 2001). Workload is the most frequently examined factor in predicting
nurses’ burnout (Dall’Ora et al., 2020). It refers to the quantitative amount of tasks in a given
time, and inadequate nurse staffing and time pressure are the sub-aspects of work overload
(Broetje et al., 2020). The presence of emotional load among nurses such as secondary
post-traumatic stress disorder and compassion fatigue is widely recognized (Abendroth &
Flannery, 2006; Missouridou, 2017). Abendroth and Flannery (2006) demonstrated that 78%
of hospice nurses were at moderate to high risk of compassion fatigue. In addition,
Missouridou (2017) mentioned that there is a high proportion of nurses suffering from
secondary post-traumatic stress disorder. The moderate and high physical demands of nurses
like neck ache, shoulder ache, and back musculoskeletal disorders were confirmed by
Trinkoff et al. (2003). Work-family conflict has been studied as work demands in nursing that
can lead to burnout (Camerino et al.,2010; Gorgens & Brand, 2012; Moloney et al.,2018;
Yildirim & Aycan, 2008). It refers to the role conflict where role pressure at work can

influence role commitment in the family (Geurts et al., 2005).

2.1.2.2 How COVID-19 Change Nurse Job Demands

The COVID-19 outbreak brought several changes in the job demands for nurses. The lack of
certain knowledge about early recognition and treatment of infected patients (Shu-Ching et al.,
2020; Xie et al.,2020), and medical resources like critical care beds, personal protective
equipment, and supplemental oxygen etc. (Shu-Ching et al., 2020; Xie et al.,2020; Yang et al.,
2021). And the amount of tasks in giving time is increased, which has been mentioned as
work overload, higher work intensity, and staffing shortage (Liu et al. ,2020; Yang et al.,
2021).

The emotional demands among nurses have been reviewed as follows: (1) Emotional loads

like depression, anxiety, and fear exist among nurses (Hu et al., 2020). Hu et al. (2020)
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interviewed front-line nurses working in Wuhan, China, and concluded that 14.3%, 10.7%,
and 91.2% nurses reported moderate and high levels of anxiety, depression, and fear,
respectively. (2) Concern about high infection risk due to work exposure and related
emotional demands like fear of infection (Falco et al., 2021; Fernandez et al., 2020; Lasalvia
et al., 2021; Liu et al., 2020; Shu-Ching et al., 2020; Zhu et al., 2021). Zhu et al. (2021) found
that 79.74% of interviewers feared infection due to work exposure in China. Another study
conducted in Italy showed that 82.8% of health care workers were worried about being

infected (Lasalvia et al., 2021).

The work-family conflict is a primary job-demands for health care workers (Cotel et al.,
2021). The concern and fear of infection of family members due to their work exposure has
been mentioned (Fernandez et al., 2020; Lasalvia et al., 2021; Liu et al., 2020; Zhu et al.,
2021). Zhu et al. (2021) mentioned that 91.53% of interviewers feared infection among family
members via them. Some nurses isolated from family for safety reasons (Liu et al., 2020). The
feeling of guilt widely exists when they cannot spend time with their family (Sahay & Wei,
2021).

2.1.3 Nurses Job Resources

Job resources refer to the aspects that can be useful in achieving their job goals, offsetting job
demands, and encouraging individuals’ development (Demerouti et al., 2001). Nurses’ job
resources mentioned in the literature are as following: (1) social support, including support
from supervisors and from co-workers (Bhatti et al., 2018; Seo et al.,2004; Viotti et al., 2015);
(2) remuneration (McVicar 2016; Seo et al.,2004); (3) decision latitude, including aspects
related to autonomy, control, and independence (Bhatti et al., 2018; Hu et al., 2017; McVicar,
2016; Seo et al.,2004; Viotti et al., 2015).

2.2 Job Demands, Job Resources and Job Burnout
Previous studies have linked the JD-R model with job burnout, trying to understand the

relationship among job demands, job resources and burnout (Demerouti et al., 2001; Bakker&



Demerouti, 2007; Bakker& Demerouti, 2014; Schaufeli & Bakker, 2004; Schaufeli& Taris,
2014). In the research of Demerouti et al. (2001), they link the JD-R model to the Oldenburg
Burnout Inventory (OLBI), and concluded that job demand is positively and mainly related to
exhaustion, however the influence of job resource on exhaustion is not significant. In 2003,
Bakker et al. tested the JD-R model with another famous burnout inventory, the Maslach
Burnout Inventory (MBI; Maslach & Jackson, 1981), and proved that job demand is
positively related to the exhaustion component of burnout, job resources is mainly related to
cynicism and professional efficacy components of job burnout. Schaufeli & Bakker (2004)
mentioned that burnout is mainly related to job demand but also related to lack of job

resources.

2.2.1 Job Burnout

Freudenberger (1974) firstly used the term burnout to describe the characteristic of emotional
exhaustion and loss of motivation among volunteers working intensively in the free clinic
movement. Maslach and Jackson (1984) defined job burnout as the syndrome of emotional
exhaustion, depersonalization, and reduced personal accomplishment among individuals
working in human services and health care fields. Emotional exhaustion is the feeling of
overextended emotional depletion. Depersonalization is the cold reaction towards their
residents. Reduced personal accomplishment is a sense of inadequacy and inefficiency. The
empirical analysis for job burnout was started from human services and health care

occupations, then expanded to all occupations.

2.2.2 Nurses Job Burnout

Job burnout among nurses is associated with personal factors like age, education level, and
personal trait (Liu et al., 2020; Xie et al., 2011), and job-related factors, like inadequate
resources, job demands, and mental efforts (Al-Rabiaah et al. 2020; Lubbadeh, 2020; Wang et
al., 2015).The moderate and high level of nurse’s burnout has been proved in the Philippines
(Rosales et al., 2013), Iran (Rezaei et al. 2018), and Thailand (Nantsupawat et al., 2016). The
moderate and high levels of burnout also existed among Chinese nurses (Wang et al., 2015,

Xie et al., 2011). In addition, a study of front-line nurses’ burnout during COVID-19 in
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Wuhan, China, published in 2020, found that half of nurse-respondents reported moderate and
high level of burnout (Hu et al., 2020). Nurses’ job burnout can damage their mental health
(Talaee et al., 2020), and is associated with job satisfaction (Rosales et al.,2013). Nurses
suffering from burnout may change their job (Wang et al., 2015). The quality of nursing work
is another negative consequence of job burnout (Nantsupawat et al., 2016; Wang et al., 2015).
Nurse burnout increased the odds of poor patient outcomes including low quality of care, even

medication errors (Talaee et al., 2020).

Based on the review of previous researches, nurses’ burnout is associated with the two
dimensions of JD-R model, namely job demands and job resources (Demerouti et al., 2001;
Maslach & Jackson, 1981; Schaufeli & Bakker, 2004). In addition, the study showed that
emotional exhaustion is more strongly related to job demands than other two dimensions (Lee
& Ashforth,1996). So, in this dissertation, we only tested emotional exhaustion to represent

job burnout. Thus, the hypothesis is stated:

HI1.1. Nurses’ workload is positively related to their burnout.
HI1.2. Nurses’ emotional demands for COVID-19 is positively related to their burnout.

H1.3. Nurses’ work-family conflict is positively related to their burnout.

H2.1. Workload is more positively related to job burnout among nurses more frequently
involved in COVID-19 work.

H2.2. Emotional demands for COVID-19 is more positively related to job burnout among
nurses more frequently involved in COVID-19 wortk.

H?2.3. Work-family conflict is more positively related to job burnout among nurses more

frequently involved in COVID-19 wortk.

H3.1. Nurses’ relationship with colleagues is negatively related to their burnout.
H3.2. Nurses’ relationship with supervisor is negatively related to their burnout.
H3.3. Nurses’ remuneration is negatively related to their burnout.

H3.4. Nurses’ independence of work is negatively related to their burnout.



2.3 Job resources and Work Engagement

The JD-R model has been used in the research of associated job characteristics of work
engagement (Bakker et al., 2014; Demerouti et al., 2001). Demerouti et al. (2001) found that
job resource is positively related to work engagement. And this relationship has also been

proved by other research (Crawford et al., 2010).

2.3.1 Work Engagement

Individuals who work in engagement have a sense of energetic and effective connection with
their job (Bakker et al.,2014). According to Maslach and Leiter (1997), engagement is the
opposite of burnout, with three dimensions, namely energy, involvement, and efficacy.
Schaufeli et al. (2002) defined work engagement as a positive mind characterized by vigor,
dedication, and absorption. Vigor refers to energetic and mental resilience at work. Dedication
refers to being strongly involved in the work and feeling challenged and meaningful.

Absorption refers to concentrating on work and feeling happy when focusing on working.

2.3.2 Nurses Work Engagement
Zhang et al. (2021) concluded that work engagement among nurses after the COVID-19

outbreak was at a moderate level in China, and the engagement level was higher than during
non-epidemic period. The antecedents of work engagement is one of the major themes of
nurses’ work engagement (Garcia-Sierra et al., 2016). Mason et al. (2014) mentioned two
types of work engagement sources are job resources, and employee’s personal resources.
Social support is positively related to work engagement (Kim et al., 2020). Garcia-Sierra et al.
(2016) mentioned social support, reward, and control etc. are organizational antecedents of
nurses’ work engagement. Personal antecedents included personal traits, professional
characteristics, family issues, and work orientation (Garcia-Sierra et al., 2016). Zhang et al.
(2021) mentioned that married nurses were more engaged than single nurses, especially young
nurses. Kim et al. (2020) found that nurses aged 40 or over, female, married, and have work
experience in caring COIVD-19 patients have higher levels of work engagement.
Ravichandran et al. (2011) proved the relationship between emotional intelligence and work

engagement, however they argued that emotional intelligence cannot influence work
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engagement alone.

Based on the review above, the hypothesis is stated as following:

H4.1. Nurses’ relationship with colleagues is positively related to their work engagement.
H4.2. Nurses’ relationship with supervisor is positively related to their work engagement.
H4.3. Nurses’ remuneration is positively related to their work engagement.

H4.4. Nurses’ independence of work is positively related to their work engagement.

H4.5. Emotional intelligence as personal resources is positively related to nurses’ work

engagement.

2.4 Moderating Effect of Personal Resources between Job Demands and Burnout

In the early research of the JD-R model, the researchers focus more on job resources, but later
on, the moderating effect of personal factors in the JD-R model has been recognized (Bakker
& Demerouti, 2007). Personal resources refer to individual’s self-evaluations that enable them
to successfully control and affect their environment (Hobfoll et al., 2003). It has a moderating
effect on the relationship between job demands and exhaustion (Garrosa et al., 2011).
However, Xanthopoulou et al. (2007) argued that personal resources have no offsetting effect
on exhaustion. Huang et al. (2016) argued the role of personal resources, like self-esteem and

optimism, as mediator.

Emotional intelligence refers to the ability to recognizie emotions and absorb, understand, and
manage them (Mayer et al.,1999). They emphasize abilities of identification, understanding,
usage, and self-regulation (Salovey et al., 2000). It has also been argued as a mixed ability for
adaptive personal functioning and coping with environmental demands, including multiple
aspects like motivation, personal traits, temperament, character, and social skills (Zeidner et
al., 2004). Bar-On (1997) defined emotional intelligence as a range of non-cognitive
capabilities, competencies, and skills that affect the ability to cope with environmental

demands and pressures.
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According to the COR theory, humans are motivated to protect their resources and gain new
resources (Hobfoll, 1989). Emotional intelligence affects the perception of resource loss (Liao
& Yan, 2014). Individuals have different levels of ability to manage their emotions and use
these emotions to achieve goals (Wong & Law, 2002). The partly moderating effect of
emotional intelligence on relationships between job demands and burnout has been confirmed
(Chen, S & Chen, C, 2018). Emotional intelligence is significantly related to burnout in the
study of South African nurses (Gorgens & Brand, 2012), and this relationship has also been
proved by a study about doctors (Weng et al., 2011). Zhu et al., (2015) confirmed that

emotional intelligence has an influence on work engagement indirectly.

Based on the literature reviews, the role of emotional intelligence between job demands and

burnout is not clear, and we suppose to test this hypothesis:

H5. Emotional intelligence moderates the relationship between job demands and job
burnout, in such a way, the relationship between job demands and job burnout is weaker

for those nurses with higher emotional intelligence than those with lower one.

According to the review of relevant literature and the hypothesis proposed, the research model

of this dissertation is summarized as figure 1.
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3. Methodology

3.1 Procedure and Sample

The research was conducted by a descriptive survey using an online questionnaire from
February to March 2022, focusing on registered nurses working in hospitals in Guangdong
Province, China. The questionnaires were accompanied by an online survey platform called
“Wenjuanxing”. The goal of the investigation was briefly introduced in the questionnaire,
and the confidentiality and anonymity of their answers was ensured. For those who
volunteered to answer, a QR code or link to the questionnaire was given by Chinese
messaging app WeChat. Of the 366 registered nurses who completed the questionnaire, 30
(8.2%) questionnaires were excluded for answering all the items with the same answer. The

analysis in this research was based on the 336 (91.8%) valid questionnaires.

3.2 Measurement Scale
The variables measured by the questionnaire could contain the following six aspects: (1) job
demands; (2) job resources; (3) emotional intelligence; (4) job burnout; (5) work engagement;

(6) demographic characteristics.

3.2.1 Job Demands

This study examined three job demands, namely workload, emotional demands for
COVID-19, and work-family conflict. The workload was measured with three-item (e.g., “I
have too much work to do”), which were from questionnaires on the experience and
assessment of work scale (QEAW; Lequeurre et al.,2013). It was rated on a 6-point scale,
ranging from 1= never to 6= every day. The emotional demands for COVID-19 were
measured with 3-item (Yildirim et al.,2020), and an example of item is “Worry about oneself
contracting COVID-19”. Work-family conflict was measured with the 5-item scales from
Netemeyer et al. (1996), and the example of item is“The demands of my work interfere with
my home and family life.” The emotional demands for COVID-19 and work-family conflict
were rated on a 6-point scale from 1=strongly disagree to 6=strongly agree. The Chinese

version of all items were translated from the English version.
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The KMO of job demands was .86, and the Bartlett’s Bartlett test’s p < .001, suggesting factor
analysis and PCA was adequate for job demands. Table 3.1 summarized the component of job
demands. The component 3 included JD1, JD2, and JD3 were mainly mentioned about the
workload. The component 2 included JD4, JD5, JD6 were mainly about the emotional
demands for COVID-19. The component 1 contained five-item (JD7-JD11) of work-family
conflict. The division of job demands’ components was consistent with the previous
suggestions. The Cronbach’s a of job demand was .88 with good internal consistency. The
Cronbach’s a of workload, the emotional demands for COVID-19, and work-family conflict

were .85, .88, and .94 respectively.

Table 3.1 Rotated Component Matrixa of Job demands

) Component
1tem _
1 2 3
JD1 T have too much work to do .89
JD2 T have to work extra hard in order to complete something .84
JD3 Ihave to hurry .87
JD4 Worry about oneself contracting COVID-19 .88
JD5 Worry about a family member contracting COVID-19 because of me/my work .88
JD6 Worry about COVID-19 occurring in the region .83
JD7 The demands of my work interfere with my home and family life. .80
JD8 The amount of time my job takes up makes it difficult to fulfill family responsibilities. 91
JD9 Things I want to do at home do not get done because of the demands my job puts on me. .89
JD10 My job produces strain that makes it difficult to fulfill family duties. 91
JD11 Due to work-related duties, I have to make changes to my plans for family activities. .80

3.2.2 Job Resources

This study examined four job resources, namely relationship with colleagues, relationship
with superior, remuneration, and independence in the work. All items were assessed with the
questionnaire on the experience and assessment of work (QEAW; Lequeurre et al.,2013).
Relationship with colleagues was measured with four items (e.g., “In my work, I feel
appreciated by my colleagues.”). Relationship with superior was measured with 4 items (e.g.,

“In my work, I feel appreciated by my superior.”). Remuneration was measured with four
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items (e.g., “I think my organization pays good salaries.”). Independence in the work was
measured with four items (e.g., “I have an influence on the pace of work.”). All items were
rated on a 6-point scale from 1=strongly disagree to 6=strongly agree. The Chinese version of

all statements were translated based on the English version.

The KMO for job resources was .90, and the value of Bartlett’s p < .001, suggesting that the
factor analysis and PCA was adequate for job demands. Table 3.2 summarized the component
of job resources. The component 3 included four items about relationship with colleagues
(JR1-JR4), and the component 2 contained four items about relationship with supervisor
(JR5-JR8). The component 1 contained four items (JR9-JR12), and it was named as
remuneration. Finally, the component 4 included four items about independence of work
(JR13-JR16). The division of job demands’ components was consistent with the previous
suggestions, and the construct validity of job resources has been verified. The Cronbach’s a of
job resources was .92, and the Cronbach’s a of relationship with colleagues, relationship with

supervisor, remuneration, and independence of work were .85, .94, .93, and .86 respectively.

Table 3.2 Rotated Component Matrixa of Job resources

) Component
item [ S
1 2 3 4
JR1 In my work, I feel appreciated by my colleagues. 74
JR2 T get on well with my colleagues. .85
JR3 I can count on my colleagues when I encounter difficulties in the work. .70
JR4  There a good atmosphere between me and my colleagues. .82
JRS In the work, I feel appreciated by my superior. 73
JR6 I can count on my superior when I come across difficulties in the work. .82
JR7 1 get on well with my superior. .86
JR8 There is a good atmosphere between me and my superior. .86
JR9 I think my organization pays good salaries. .89
JR10 I think I am paid enough for the work that I do. .90
JR11 I think I am fairly paid in comparison with other people in my department. .84
JR12 I can live comfortably on my pay. .84
JR13 I have an influence on the pace of work. 74
JR14 1 can personally decide how much time I need for a specific activity .83
JR15 I can decide the order in which I carry out your work on my own. .81
JR16 I can participate in the decision about when something must be completed. 12
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3.2.3 Emotional Intelligence

Emotional intelligence was assessed with the Wong and Law Emotional Intelligence Scale
(WLEIS; Wong & Law, 2002). The WLEIS is composed of four sub-constructs:
self-emotions appraisal (4-item, e.g. “I have a good sense of why I feel certain feelings most
of the time.”), others-emotions appraisal (4-item, e.g., “I always know my friends' emotions
from their behaviour.”), use of Emotion (4-item, e.g. “I always get goals for myself and then
try my best to achieve them.”), and regulation of Emotions (4-item, e.g. “I am able to control
my temper so that I can handle difficulties rationally.”). The Chinese version of all statements
were quoted from Chen Quan (2013). All responses were rated on a 6-point Likert scale from

I=strongly disagree to 6=strongly agree.

The KMO for emotional intelligence was .92, and the Bartlett’s p <.001, which demonstrated
that the factor analysis and PCA was adequate for emotional intelligence. Table 3.3
summarized the component of emotional intelligence, including self-emotions appraisal
(component 3 including EI1-EI4), others-emotions appraisal (component 2 including EI5-EIS),
use of emotion (component 4 including EI9-EI12), and regulation of emotions (component 1
including EI13-EI16), which was similar with the previous suggests. The Cronbach’s a of EI
was .94, and the Cronbach’s a of self-emotions appraisal, others-emotions appraisal, use of

emotion, and regulation of emotion were .90, .93, .87, and .94 respectively.

Table 3.3 Rotated Component Matrixa of Emotional Intelligence

) Component
1tem B —
1 2 3 4
EIl Ihave a good sense of why I feel certain feelings most of the time. .64
EI2 Ihave a good understanding of my own emotions. .84
EI3 I always understand what I feel. .89
EI4 I always know whether I am happy or not. .79
EI5S I always know my friends' emotions from their behavior. .80
EI6 Iam a good observer of others' emotions. 91
EI7 I am sensitive to the feelings and emotions of others. 90
EI8 I have a good understanding of the emotions of people around me. 86
EI9 Ialways get goals for myself and then try my best to achieve them. 68
EI10 I always tell myself I am a competent person. 77
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EIll Iam a self-motivating person. 73

EI12 I would always encourage myself to try my best. .60
EI13 Iam able to control my temper so that I can handle difficulties rationally. .81
EI14 I am quite capable of controlling my own emotions. .83
EI15 I can always calm down quickly when I am very angry. .87
EI16 I have good control of my emotions. .87

3.2.4 Job Burnout

In this dissertation, we only tested emotional exhaustion which is the most strongly related
dimension of burnout (Lee & Ashforth,1996). Emotional exhaustion was measured with
S-item from Chinese version of Maslach Burnout Inventory-General Survey translated by Li
Chaoping & Shi Kan (2003) (e.g., “I feel emotionally drained from my work.”; “I feel used up
at the end of the workday.”). All items were rated on a 6-point Likert scale from 1= never to
6=always. The KMO value for job burnout was .88 with Bartlett’s Bartlett test’s p < .001,
which demonstrated that factor analysis and PCA was suitable for job burnout. In addition,
the 5 items of job burnout only contain one component which has been called emotional

exhaustion. The Cronbach’s a of job burnout was .94.

3.2.5 Work Engagement

Work engagement was measured with the 9-item Utrecht Work Engagement Scale (UWES;
Schaufeli et al., 2006). UWES contains three sub-scales: vigor (3-item, e.g., “At my work, |
feel bursting with energy.”), dedication (3-item, e.g., “I am enthusiastic about my job.”), and
absorption (3-item, e.g., “I feel happy when I am working intensely.”). The Chinese version
of all statements was quoted from Lu Minghui (2017). All items were rated on a 6-point

Likert scale from 1=never to 6=every day.

The KMO value for work engagement was .91, and Bartlett's p <.000, which showed that the
factor analysis and PCA was adequate for work engagement.Table 3.4 showed the component
of work engagement. The component 1 contained four items including V1, V2, D1, and D2.
the component 2 included D3, A2, and A3. The component 3 included V3 and Al.

Considering the factor structure was different from its original structure, we decided to use
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work engagement as an aggregated construct instead of its three dimensions in the analysis.

The Cronbach’s o of work engagement was .93.

Table 3.4 Rotated Component Matrixa for work engagement

) Component
1tem
1 2 3

V1 At my work, I feel bursting with energy. .82
V2 At my job, I feel strong and vigorous. 78
D1 I am enthusiastic about my job. .79
D2 My job inspires me. .69
V3 When I get up in the morning, I feel like going to work. 1
A1l I feel happy when I am working intensely. .87
D3 Iam proud of the work that I do. 74
A2 Tam immersed in my work. 78
A3 I get carried away when I am working. .85

3.2.6 Demographic Characteristics and Working Characteristics

Demographic characteristics collected in this research included age, gender, department,
employment category, position, marital status, education level. In addition, length of service
in this hospital, and work content and frequency of involvement in COVID-19 work has been

collected.

3.3 Date Analysis

The data analysis was conducted using IBM SPSS Statistics software (version 26 for Mac).
Descriptive statistics was used to analyze the demographic characteristics of the sample, and
other variables. Correlation analysis and multiple linear regression analysis were adopted in
the research to analyze the relationship between different variables. Independent sample t-test

and one-way ANOVA were used for analysis of the difference between variables.
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4. Findings

4.1 Sample Description

Questionnaires were mainly collected from four public hospitals (93.4%) located in
Guangdong Province, China. According to Table 4.1, most participants were involved in
COVID-19 work in the last 3 months (85.2%), and 32.1% involved everyday. The major work
content about COVID-19 included nucleic acid testing (62.5%), epidemiological investigation
(42.9%). The nurses in the research were mainly working in surgical department (17.9%),
internal medicine department (16.4%), emergency department (14.9%), and obstetrics and
gynecology department (10.1%). Nurses’ mean age was 32.2 years and 96.4% were female,
junior nurses (65.4%), and had worked in the present hospital above 8-year (46.7%). The
most participants had a college degree or below (51.5%), and 47.3% had a bachelor degree.
The mean of job burnout was 3.73 (SD = 1.17), and the mean of work engagement was 4.17

(SD = 1.11).

Table 4.1 Sample Profile (n=336)

variable N (%) variable N (%)
Gender Length of service in your hospital (years)
Male 12 (3.6) <1 31(9.2)
Female 324 (96.4) 1-2 50 (14.9)
Age 3-4 35(10.4)
18-29 165 (49.1) 5-6 44 (13.1)
30-39 87 (25.9) 7-8 19 (5.7)
40-49 61 (18.2) >8 157 (46.7)
>50 23 (6.8) Hospital where you work
Marital Status Hospital A (number of beds, >2000) 42 (12.5)
Married 204 (60.7) Hospital B (number of beds, 1001-2000) 65 (19.3)
Unmarried 115 (34.2) Hospital C (number of beds, <500) 134 (39.9)
Other 17 (5.1) Hospital D (number of beds, <500) 73 (21.7)
Professional position Other 22 (6.6)
. Frequency of involvement in COVID-19
primaty urses 101 G0.1 work in the last 3 months
junior nurses 220 (65.4) Never 24 (7.1)
senior nuress 15 (4.5) Rarely 26 (7.7)
Education Occasionally 97 (28.9)
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College degree or below 173 (51.5) Frequently (Several times a month) 52 (15.5)

Bachelor degree 159 (47.3) Usually (Several times a week) 29 (8.6)

Master degree or above 4(1.2) Everyday 108 (32.1)
Working department Work content changes from COVID-19

Surgical department 60 (17.9) Nucleic acid testing 210 (62.5)

Internal Medicine 55(16.4) Epidemiological Investigation 144 (42.9)

Obstetrics and Gynecology

department 34 (10.1) Isolated hotel 17 (5.1)

Pediatrics department 14 (4.2) pairing assistance 80 (23.8)

Emergency department 50 (14.9) COVID-19 Vaccination 40 (11.9)

Operating room 17 (5.1) Other 82 (24.4)

Intensive care unit (ICU) 24 (7.1)

Other 82 (24.4)

4.2 Variance Analysis

Independent sample t-tests were performed to assess whether the frequency of nurses’
involvement in COVID-19 work affected nurses’ working, and whether gender influenced
burnout and engagement among nurses. One-way ANOVA was performed to analyze the
influence of burnout and engagement from age, material status, professional position,

education, department, length of service, and organization.

4.2.1 T-Test Results on Frequency of COVID-19 Related Work

As reported in Table 4.2, nurses never, rarely and occasionally involved in the work for
COVID-19, were considered as “low frequency”. And nurses took part in COVID-19
related work frequently (several times a month), usually (several times a week), and everyday,
were considered as “high frequency”. The nurses who more frequently involved in COVID-19
work reported higher workload (M = 5.26, SD = .87, p < .001), higher level of relationships
with colleagues (M = 4.79, SD= .77, p = .047) and supervisor (M =4.71, SD = .89, p = .001).
Nurses with high frequency were more engaged in their work (M =4.31, SD = 1.10, p = .008).
In addition, there is a marginal difference (p < .07) for emotional intelligence between high

frequency group (M =4.43, SD = .66) and low frequency group (M =4.56, SD = .68).
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Table 4.2 Group Comparisons for Frequency of Involvement in COVID-19 Work

N M SD p

workload
Low Frequency 147 4.76 1.09 .00%*
High Frequency 189 5.26 0.87

emotional demand for COVID-19
Low Frequency 147 3.87 1.46 0.67
High Frequency 189 3.80 1.65

work-family conflict
Low Frequency 147 3.58 1.3 0.85
High Frequency 189 3.55 1.39

relationship with colleagues
Low Frequency 147 4.62 0.76 .047%*
High Frequency 189 4.79 0.77

relationship with supervisor
Low Frequency 147 4.39 0.89 .0071**
High Frequency 189 4.71 0.89

remuneration
Low Frequency 147 3.56 1.11 0.28
High Frequency 189 3.69 1.07

independence of work
Low Frequency 147 4.11 0.95 0.61
High Frequency 189 4.16 0.97

emotional intelligence
Low Frequency 147 4.43 0.66 0.07
High Frequency 189 4.56 0.68

job burnout
Low Frequency 147 3.75 1.08 0.7
High Frequency 189 3.70 1.24

work engagement
Low Frequency 147 3.98 1.1 .008**
High Frequency 189 431 1.1

Note. *p <.05. **p <.01. Low Frequency= never, rarely, and occasionally; High Frequency=frequently (several

times a month), usually (several times a week), and everyday.

4.2.2 Comparison of Demographic Groups for Job Burnout and Work Engagement

The analysis of demographic characteristics was conducted via independent sample t-test and
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one-way ANOVE test, and the gender group had been excluded in this research because only
12 (3.6%) male nurses participated in this research. Nurses’ burnout scores had significant
differences in groups of age (p = .040), marital status (p < .001), education level (p = .017),
and the organization they worked for (p < .001). Burnout among nurses aged from 18 to 29
(M =3.85, SD = 1.19) was significantly higher than nurses aged between 30 and 39 (M = 3.69,
SD = 1.08), between 40 to 49 (M = 3.65, SD = 1.19), and above 50 (M = 3.13, SD = 1.12)
respectively. Significant differences on the level of burnout were reported among the three
marital status groups (married, M = 3.61, SD = 1.13; unmarried, M = 4.04, SD = 1.18; other,
M = 2.94, SD = .96) . And nurses’ burnout with college degree or below (M = 3.55, SD =
1.14) was significantly lower than those with bachelor degree (M = 3.92, SD = 1.18).

Nurses work engagement was significant different in groups of age (p = .021), material status
(» = .002), education level (p = .018), department they serviced (p = .047), and the
organization they working for (p < .001). Nurses aged from 40 to 49 (M = 4.49, SD = .98)
significantly more engaged than nurses aged between 18 and 29 (M = 4.01, SD = 1.12).
Significant differences on the level of engagement were reported among the three marital
status groups (married, M = 4.24, SD = 1.06; unmarried, M = 3.94, SD = 1.18; other, M =
4.88, SD = .85). The level of work engagement among nurses with a college degree or below
(M = 4.33, SD = 1.04) was significantly higher than those with bachelor degree (M = 4.00,
SD = 1.17). In addition, the engagement level among nurses working in ICU (M = 3.66, SD =
1.23) was significantly higher than nurses working in the operation room (M = 3.42, SD =
1.08).

4.3 Correlation Analysis

Table 4.3 showed the Spearman correlation coefficients among the variables. The variables
significantly related to the frequency of involvement in COVID-19 related work, namely
workload (r = .23, p < .001), relationship with supervisor (r = .19, p < .001), and work
engagement (r = .18, p =.001).

Nurses’ burnout was positively and significantly related to three job demands, including the
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workload (r = .24, p < .001), the emotional demands for COVID-19 (r = .14, p = .011), and
work-family conflict (r = .60, p <.001). In addition, burnout was significantly and negatively
related to three job resources, namely relationship with supervisor (r = -.15, p = .007),
remuneration (r = -.24, p < .001), and independence of work (r = -.19, p < .001). Emotional

intelligence was negative and significantly related to job burnout (r= -.16, p = .004).

Work engagement was significantly and positively related to the relationship with colleagues
(r =.22, p <.001), relationship with supervisor (r = .29, p < .001), remuneration (r = .24, p
< .001), and independence of work (r = .32, p < .001). In addition, the association between

emotional intelligence and work engagement is positive (r = .50, p <.0001).
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Table 4.3 Means, Standard Deviations, Internal Consistencies (Cronbach's a on the Diagonal), and Spearman Correlations Among the Variables (N=336 )

M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1. frequency of involvement in COVID-19 work / /
2. gender / /  -.06
3. age / [ATFE O 18%*
4. marital status / /=02 - 19%* -41**
5. position / [OTEEISRE 64%*F - 48**
6. education / /.06 -02  -03 -.19%*¥ 26%*
7. department o 12% 04 27 02 14*% - 16%*
8. length of service / /06 21k 6%k - 53%x J0%x  |7EE 1%
9. organization / /[ -10  -06 -.12* .03 -.05 19%*F -14%*F - 11%*
10. workload 5.05 1.00 .23%* .00 .11* .02 .02 .02 .00 .03 -.01(.85)
11. emotional demands for COVID-19 3.83 1.57 -02 -01 .00 .02 -05 -07 .00 .03 .02 -.01(.88)
12. work-family conflict 3.57 135 -06 -.03 06 -15%%  11%  28%% 06 .13* 22%* -04 .03(.94)
13. relationship with colleague 471 77 .08  -.05 23%F 2% 24%¢ 02  .13* 23** -0l .12* -03 -.02(.85)
14. relationship with supervisor 4.57 90 .19**  -08  .13%* .00 .11* .08 .04 09 -07 .09 .01 -14* .10(.94)
15. remuneration 3.64 1.09 .02 .10 .05 .01 .02 -.05 .03 .00 .05 .02 -.12% -25%*% 03  -.04(.93)
16. independence of work 414 9% .02 .05 .07 -0l .05 -16** -01 .11* -01 .04 .13* -20%* .03 .08 .06(.86)
17. emotional intelligence 450 .68 .10 07 19%F - 11% 15% .09 .02 20%% 06 .16%* .05 -.16%*% 36** 27** .09 .57%*(.94)
18. job burnout 373 117  -02 -13* -13* 08 -13%  15%F - 12% 09 25%% 24%%  14*%  60**  -.07 -.15%* -24%* _19%* _16%**(.94)
19. work engagement 417 1.11 .18%* .00 17*%*%  -04 .08 -.15%** A1 12% -20%% (19%k 03 - 35k DRk DO%k Dq¥k 3pEx 50%% 39 (. 93)

*p <.05. **p <.0l.
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4.4 Regression Analysis

In this part, multiple linear regression analysis was used to analyze the associated factors of
burnout and engagement among nurses respectively. In addition, the moderate effect of
emotional intelligence on the relationship between job demands and job burnout has been

discussed.

4.4.1 Regression for Job Burnout

A multiple linear regression analysis was conducted to analyze nurses’ job burnout based on
the three variables of job demands with controlling variables, namely gender, age, marital
status, education, organization (Table 4.4). The results of regression indicated that the three
variables explained 41.9% of the variance (p < .001). Nurses’ workload (f = .30, p < .001),
emotional demands for COVID-19 (B = .14, p = .001), and work-family conflict ( = .60, p
< .001) were positively related to nurses’ burnout. These results supported the following
hypothesis: “H1.1. Nurses’ workload is positively related to their burnout.”, “H1.2. Nurses’
emotional demands for COVID-19 is more positively related to their burnout.”, and “H1.3.

Nurses’ work-family conflict (WFC) is more positively related to their burnout.”.

The moderate effect of emotional intelligence between three variables of job demands and job
burnout was tested by cross variables including emotional intelligence * workload, emotional
intelligence * emotional demands for COVID-19, and emotional intelligence * work-family
conflict. The results of multiple linear regression analysis revealed emotional intelligence *
work-family conflict (p = .85) not be statistically significant variables in the burnout model,
thus there was no moderate effect of emotional intelligence between work-family conflict and
job burnout. The emotional intelligence * workload (B = -.08, p = .03), emotional intelligence
* emotional demands for COVID-19 (B = .09, p = .03) were significantly associated with job
burnout. The coefficient for workload, emotional demands for COVID-19, and work-family
conflict in the moderating model was .30 (p < .001), .12 (p = .002), .590 (p < .001)
respectively. This partly supports the hypothesis 5 “Emotional intelligence moderates the
relationship between job demands and job burnout, in such a way, the relationship between

job demands and job burnout is weaker for those nurses with higher emotional intelligence
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than those with lower one.” The moderate effect of emotional intelligence was depending on
the special job demands, in this research, it was approved that the moderating effect of
emotional intelligence was between workload and burnout and between emotional demands

for COVID-19 and burnout.

Table 4.4 Result of Multiple Linear Regression of Burnout with Job Demands (N=336)

Model 1 (control Model 2 (independent
variables) variables) Model 3 (moderator)
B SEB p B B SEB »p B B SEB p B

gender -0.46 0.29 0.11-0.09 -0.27 0.22 0.22 -0.05 -0.30 0.22 0.16 -0.06
age -0.08 0.06 0.15-0.08 -0.17 0.04 0.00 -0.16** -0.16 0.04 0.00 -0.16
marital status 0.05 0.10 0.590.03 0.12 0.07 0.10 0.07 0.12 0.07 0.08 0.07
education 0.22 0.11 0.03 0.12* -0.07 0.08 0.41 -0.04 -0.05 0.08 0.53 -0.03
organization 0.12 0.03 0.00 0.19** 0.05 0.03 0.05 0.08 0.05 0.03 0.05 0.08
workload 0.30 0.04 0.00 0.30** 0.30 0.04 0.00 0.30**

emotional demands for
0.14 0.04 0.00 0.14** 0.12 0.04 0.00 0.12%*

COVID-19
work-family conflict 0.60 0.04 0.00 0.60** 0.59 0.04 0.00 0.59**
EI*workload -0.08 0.04 0.03 -0.08*

ET*emotional demands for
0.08 0.04 0.03 0.09*

COVID-19

EI* work-family conflict 0.01 0.04 0.85 0.01

R? 0.08 0.50 0.51

Adjusted R? 0.07 0.49 0.50

B F(5,330)=5.87,p F(8,327)=40.92,p F(11,324)=31.09, p
<.001 <.001 <.001

AR? 0.08 0.42 0.01

A F value 5.87 91.30 293

Note. Dependent variable: Job burnout. *p <.05. **p <.01. EI = emotional intelligence.

The linear regression analysis for job resources and job burnout was conducted (Table 4.5),
and the model explained 14.1% of the variance. It is indicated that the nurses’ burnout was
significantly and negatively related to relationship with supervisor (f = -.20, p < .001),
remuneration (p = -.27, p < .001), and independence of work (B =-.16, p = .001). This
results supposed the hypothesis 3.2 “Nurses’ relationship with supervisor is negatively related
to their burnout.”, hypothesis 3.3 “Nurses’ remuneration is negatively related to their
burnout.”, and hypothesis 3.4 “Nurses’ independence of work is negatively related to their
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burnout.” However, the result revealed relationship with colleagues not statistically
significant in the model (p = .11). Thus, the hypothesis 3.1 “Nurses’ relationship with

colleagues is negatively related to their burnout.” was not supported by this research.

Table 4.5 Result of Multiple Linear Regression of Burnout with Job Resources (N=336)

Model 1 (control variables) Model 2 (independent variables)

B SEB p B B SE B p B
gender -046 029 0.11 -0.09 -0.48 0.27 0.08  -0.09
age -0.08 0.06 0.15 -0.08 -0.02 0.06 0.72  -0.02
marital status 0.05 0.10 059 0.03 0.08 0.09 036 0.05
education 022 0.11 0.03 0.12* 0.17 0.10 0.10  0.09
organization 0.12 0.03 0.00 0.19** 0.12 0.03 0.00  0.19*%*
relationship with colleagues -0.08 0.05 0.11  -0.08
relationship with supervisor -0.20 0.05 0.00 -0.20%*
remuneration -0.27 0.05 0.00  -0.27**
independence of work -0.16 0.05 0.00 -0.16**
R? 0.08 0.22
Adjusted R? 0.07 0.20
F value F (5,330)=5.87, p<.001 F(9,326)=10.41, p <.001
A R? 0.08 0.14
A F value 5.87 14.84

Note. Dependent variable: Job burnout. *p <.05. **p <.01.

4.4.2 Regression for Work Engagement

The relationship between job resources, personal resources and work engagement was tested
by multiple linear regression analysis, with controlling gender, age, material status, education
level, department, and organization (Table 4.6). The results of regression indicated that the
four variables explained 32.8% of the variance (p < .001). Nurses’ engagement was
significantly and positively related to four variables of job resources, including relationship
with colleagues (B = .12, p = .02), relationship with supervisor (B = .23, p < .001),
remuneration (B = .25, p <.001), and independence of work ( = .15, p =.01). This supported
hypothesis 4.1 “Nurses’ relationship with colleagues is positively related to their work
engagement.”, hypothesis 4.2. “Nurses’ relationship with supervisor is positively related to

their work engagement.”, hypothesis 4.3. “Nurses’ remuneration is positively related to their
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work engagement.”, and hypothesis 4.4. “Nurse’s independence of work is positively related
to their work engagement.” In addition, Emotional intelligence (B = .29, p < .001) was
significantly and positively related to work engagement, which supported the hypothesis 4.5
“Emotional intelligence as personal resources is positively related to nurses’ work

engagement.”

Table 4.6 Result of Multiple Linear Regression of Engagement with Resources (N=336)

Model 1 (control variables) Model 2 (independent variables)
B SEB p B B SEB p B

gender -0.20 029 050 -0.04 -0.19 024 044 -0.04
age 0.13 0.06 0.03 0.13* 0.01 0.05 0.88 0.01
marital status -0.01 0.10 0.89 -0.01 -0.02 0.08 0.77 -0.01
education -0.23  0.11 0.03 -0.12* -0.14 0.09 0.12 -0.07
department 0.01 0.02 055 0.03 0.02 002 027 0.05
organization -0.10  0.03 0.00 -0.16*%* -0.10 0.03 0.00 -0.16**
relationship with colleagues 0.12 0.05 0.02 0.12%
relationship with supervisor 0.23 0.05 0.00 0.23**
remuneration 0.25 0.04 0.00 0.25**
independence of work 0.15 0.06 0.01 0.15**
emotional intelligence 0.29  0.06 0.00 0.29**
R? 0.07 0.40
Adjusted R? 0.06 0.38
F value F (6,329)=4.340 p <.001 F(11,324)=19.718, p <.001
A R? 0.07 0.33
A F value 4.34 35.45

Note. Dependent variable: Work Engagement. *p <.05. **p <.01.

In conclusion, the regression analysis in this research can be summarized as Figure 2.
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Figure 2. Result of Multiple Linear Regression

4.4.3 Comparing Groups Regression for Job Burnout by Job Demands

To explore how COVID-19 changed the relationship between job demands and burnout
among nurses, the multiple linear regression analysis was conducted with control variables.
According to the item of “frequency involved in COVID-19 work”, nurses never, rarely and
occasionally involved in the work for COVID-19, were considered as “low frequency group”,
and nurses took part in COVID-19 related work frequently (several times a month), usually
(several times a week), and everyday, were considered as “high frequency group”. Two

regression models were tested for these two groups of nurses (Table 4.7, Table 4.8).

Job burnout for nurses involved in COVID-19 work less frequently was positively related
with workload (B = .32, p < .001), and work-family conflict (B = .56, p < .001), however,
emotional demands for COVID-19 (B = .03, p = .62) not statistically significant association
among these group. The coefficient of workload for the high frequency group (B = .27, p
< .001) was lower than that for the low frequency group, which suggested that with each

additional workload, the increase of job burnout for the high frequency group was lower. It
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cannot support hypothesis 2.1 “Workload is more positively related to job burnout among
nurses more frequently involved in COVID-19 work.” The coefficient of emotional demands
for COVID-19 (B = .03, p <.001) and work-family conflict for high frequency group ( = .62,
p < .001) were higher than that for low frequency group. And these results support
hypothesis 2.2. “Emotional demands for COVID-19 is more positively related to job burnout

2

among nurses more frequently involved in COVID-19 work.” and hypothesis 2.3.
“Work-family conflict (WFC) is more positively related to job burnout among nurses more

frequently involved in COVID-19 work.”

Table 4.7 Result of Multiple Linear Regression of Burnout by Job Demands among low frequency group
(N=147)

) Model 2 (independent
Model 1 (control variables)

variables)

B SEB p B B SEB p B
gender -0.40 0.51 043 -0.06 -039 042 035 -0.06
age -0.06 0.09 053 -0.05 -0.14 0.08 0.06 -0.12
marital status 0.11 0.14 042 007 027 011 0.02 0.17*
education 024 0.14 0.09 0.13 -0.04 0.12 074 -0.02
organization 0.20 0.05 0.00 0.34** 0.07 0.04 0.12 0.11
workload 027 006 0.00 0.32**
emotional demands for COVID-19 0.03 006 0.62 0.03
work-family conflict 0.53 0.07 0.00 0.56**
R? 0.15 0.46
Adjusted R? 0.12 0.42
F value F (5,141)=5.02, p <.001 F (8,138)=14.43, p <.001
AR? 0.15 0.31
A F value 5.02 25.73

Note. Dependent variable: Job burnout. *p <.05. **p <.01.

Table 4.8 Result of Multiple Linear Regression of Burnout by Job Demands among high frequency group
(N=189)

) Model 2 (independent
Model 1 (control variables)

variables)
B SEB p B B SEB p B
gender -0.50 0.37 0.17 -0.10 -0.27 026 029 -0.06
age -0.11  0.08 0.18 -0.11 -0.17 0.06 0.00 -0.17
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marital status
education
organization
workload

emotional demands for COVID-19
work-family conflict
R2

Adjusted R?

F value

A R?

A F value

-0.02 0.13 090 -0.01
025 0.16 0.12 0.12
0.05 0.05 027 0.08

0.06
0.04
F(5,183)=2.48,p=.03
0.06
2.48

0.01
-0.05
0.04
0.34
0.19
0.64

0.09
0.11
0.03
0.06
0.05
0.05

0.96
0.65
0.30
0.00
0.00
0.00
0.55
0.53

0.00
-0.03
0.06*
0.27**
0.19%*
0.62%*

F (8, 180) = 27.88, p < .001

0.49
65.83

Note. Dependent variable: Job burnout.
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5. Discussion and Conclusion

5.1 Discussion

5.1.1 Descriptive

Of 336 nurses investigated from February to March, 2022 in Guangdong Province, China,
most nurses (85.2%) were involved in COVID-19 work in the last 3 months, and 32.1%
involved everyday. The major COVID-19 related work includes nucleic acid testing,
epidemiological investigation, and pairing assistance. Pairing assistance is a national strategy
in China for one province or a major city to provide assistance to a designated region in need

of help.

The mean of burnout among nurses was 3.73 +1.17 of a 6-point scale from 1= never to
6=always. Compared with 23.95+11.1 of 7-point scale (0= never, 6= always) (Wang et al.,
2015), nurses burnout status (3.73 vs. 4.19) was lower than that before the pandemic period.
Compared with 15.64 + 5.97 of 7-point scale (0= never, 6= always) (Yang et al., 2021), nurses
burnout (3.73 vs. 2.81) was higher than that in the early period of COVID-19. The mean of
nurses’ engagement was 4.17+1.11 of 6-point scale from 1= never to 6=always. Compared
with 3.44+1.52 of 7-point scale from 0 to 6 (Wan, Zhou, et al., 2018), nurses’ engagement
(4.17 vs. 3.87) was higher than that before COVID-19. Comparing with 34.1348.82 of the
6-point scale from 0 to 6, nurses’ engagement (4.17 vs. 4.16) in a recent study (Zhang et al.,

2021), nurses’ engagement was marginally higher than that in the early period of COVID-19.

5.1.2 Variance Discussion

Two groups have been classified according to the frequency of nurses involved in COVID-19
related work, namely the high frequency group (N = 147, 43.7%) and low frequency group (N
= 189, 56.3%). Though nurses involved more frequently in the COVID-19 work had higher
workload (5.26 + .87), the burnout status had no significant difference between these two
groups (high frequency group: 3.70 + 1.24; low frequency group: 3.75 £ 1.08). This may

indicate that the burnout level is stable within nurses occupation. The possible reason for this
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is that nurses of low frequency have lower emotional intelligence (4.43 + .66) than high
frequency group (4.56 + .68), and emotional intelligence moderates the relationship between
workload and burnout. The engagement status of nurses more frequently involved in
COVID-19 work was significantly higher than that of another group (high frequency group:
431 = 1.1; low frequency group: 3.98 £ 1.1). This may be related to higher levels of
relationships with colleagues (4.79 £+ .77) and supervisor (4.71 + .89) and higher emotional

intelligence (4.56 + .68) they had.

Nurses’ burnout is related to demographic characteristics like age, material status, education
level, and organization. Nurses aged from 18 to 29, unmarried, and with bachelor degree have
higher mean of burnout, and nurses aged from 40 to 49, married, with education level at
colleagues or below have higher level of work engagement. Many researches mentioned the
higher level of burnout among younger and unmarried nurses (Ohue et al., 2011; Okwaraji &
En, 2014; Xie et al., 2011). Adekola (2010) suggested that family-life is a rewarding resource,
and individuals who share housework and family responsibilities are less prone to burnout.
This may explain the higher burnout among young and unmarried nurses, and indicated that

more attention need to be paid on young and unmarried nurses.

5.1.3 Hypothesis Testing

Nurses’ burnout is positively related to workload (f = .30, p < .001), emotional demands for
COVID-19 (B = .14, p = .001), and work-family conflict (f = .60, p < .001). The impact of
work-family conflict on nurses’ burnout was higher than that of emotional demands for
COVID-19 and workload. This result could be explained with the fact that the nurses in this
research were mainly female (96.4%), and females are taking on more family responsibilities
like childcare in China. The family demands increase because of the schools closing and
childcare services and the development of remote education (Rudolph et al., 2021). And the
absence at work due to the child care responsibilities is likely to increase the work-family
conflict (Fujimoto et al.,2008). The technology overload due to remote education and working
can also increase the work-family conflict (Ghislieri et al., 2021). These findings indicated

that the reducing the work-family conflict is important for nurses’ burnout management. In
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addition, nurses’ burnout is negatively related to relationship with supervisor (B = -.20, p
<.001), remuneration (p = -.27, p < .001), and independence of work (p =-.16, p =.001).
This may be explained by the COR theory, resources loss lead to burnout (Hobfoll, 1989).
The impact of remuneration on nurses’ burnout was the highest among the four job resources
in this research. This result indicated that the finance rewards in the job is important and the

increase of remuneration can lower the job burnout level.

The degree of relationship between the three job demands and nurses’ burnout is different
according to the frequency of involvement of COVID-19 related work. The relationship
between workload and burnout is less positive among nurses more frequently involved in
COVID-19 work. The possible reason for this result is that nurses more frequently involved in
COVID-19 related work have higher levels of emotional intelligence which personal
resources can moderate the relationship between workload and burnout. And the principle of
voluntary participation in COVID-19 work among nurses may indicate that nurses among
high frequency group are more engaged in their work than others. Another possible reason is
that nurses among low frequency group undertake more daily nursing work in the department
and these resources lead to burnout finally. This indicated that the influence of COVID-19
exist not only among nurses more frequently involved in COVID-19 work need to be noticed
but also among nurses less involved in COVID-19 work, so the care about nurses with low

frequency is necessary.

The relationship between emotional demands for COVID-19 and burnout is more positive
among nurses more frequently involved in COVID-19 work. The increase of concern about
infection in the work has been mentioned in many researches (Falco et al., 2021; Fernandez et
al., 2020; Lasalvia et al., 2021; Liu et al., 2020; Shu-Ching et al., 2020; Zhu et al., 2021).
Nurses frequently participating in COVID-19 related work may attribute these emotional
demands to their job, so their burnout is more related to emotional demands for COVID-19
than others. In addition, work-family conflict is more positively related to burnout among
nurses more frequently involved in COVID-19 work. This may be explained with the fact that

the COVID-19 related work may isolate them with their family for safety reasons and
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lockdown policy, and this affect their family-life.

Nurses’ engagement is positively related to relationship with colleagues (B = .12, p = .02),
relationship with supervisor (B = .23, p < .001), remuneration (B = .25, p < .001),
independence of work (B = .15, p = .01), and emotional intelligence (B = .29, p < .001). The
relationship has been mentioned in previous researches (Garcia-Sierra et al., 2016; Kim et al.,
2020). The impact of personal resources, namely emotional intelligence, on nurses’
engagement is higher than other resources. This recognizes the importance of emotional
intelligence of nurses, and indicates that emotional intelligence may become a work allocation
standard for nurses. The relationship with supervisor is more important than with colleagues,
and the possible reason for this results is that the support and feedback from supervisors are
related to other resources gain. Besides, remuneration is another important factor for nurses’

engagement.

The moderating effect of emotional intelligence exists on special job demands and burnout.
Emotional intelligence weakens the positive relationship between workload and burnout, in
another word, individuals with higher emotional intelligence are less prone to related
workload with burnout. Emotional intelligence as personal resources can balance the
relationship between resources loss from job demands and the resources they have,
according to the COR theory (Cuyper et al., 2021). In addition, emotional intelligence
enhances the relationship between emotional demands and burnout, which may explaine this
result is that nurses with higher emotional intelligence are more sensitive to others’ emotions,

and thus they suffered more emotional resources loss than others.

5.2 Implications and Contribution

5.2.1 Implications for Practice

Job burnout among nurses leads to low quality of medical care and more medical errors, and
higher levels of work-related infections (Dyrbye et al. 2019), and individuals with higher
work engagement experience better health conditions, and perform better (Bakker et al., 2014).

The analysis of possible associations with nurses’ burnout and engagement in the context of
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COVID-19 pandemic in this research gives support for burnout management.

Hospital managers could assign more work to those nurses with higher emotional intelligence,
due to the fact that nurses’ emotional intelligence can weaken the relationship between
workload and burnout. And managers need to introduce the strategy for lowering the nurse’
burnout. The impact of work-family conflict on burnout is stronger than others, which
indicates that the work-family balance measurement is necessary. The measurement could be
like child care for those children attending online education, to decrease the conflict between
family and work. To decrease the emotional demands for COVID-19, especially for nurses
more frequently involved in COVID-19 work, hospital managers can introduce psychological
intervention for nurses. In addition, job resources highly related to burnout and engagement
also need to be managed. Remuneration is highly related with nurses’ burnout and
engagement, hospital managers may increase financial rewards among nurses, and reform the
reward distribution among nurses. Managers also need to pay attention to the relationship
with supervisor and independence of work, for example, increase the courses for supervisors

teaching the measurement of relationship with subordinates.

Policy-makers could introduce the regulations to protect the health and safety of nurses by
introducing minimum rules relating to daily and weekly rest periods,length of working week,
and on night work, like the European Working Time Directive, to ensure that nurses can work
without over workload. In addition, introduce the regulations to protect the remuneration of

nurses fairly and reasonably.

5.2.2 Theoretical Contribution

This research analyzes the Chinese nurses’ burnout and engagement during COVID-19
outbreak by using the JD-R model. This research enriches the literature in JD-R practice in
Chinese nurses during COVID-19 period, and gives theoretical support for the nurses’

human management practice against COVID-19.
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5.3 Limitation and Future Study

The study also had the following limitations. The sample of this research was collected in one
province in China, the data cannot represent the average level of Chinese nurses. The job
demands and resources examined in this research are limited. Future research may carry out

surveys among nurses in a larger scope and test more JD-R variables.

5.4 Conclusion

During the outbreak of COVID-19, the majority of Chinese nurses were involved in the
preventing and controlling work of COVID-19. Nurses burnout is lower than non-epidemic
period, but higher than the early period of COVID-19 outbreak. Nurses’ engagement is higher
than both non-epidemic period and early period of outbreak. For nurses highly involved in
COVID-19 work, the outbreak of COVID-19 increased their workload, relationship with

colleagues and supervisor, and work engagement.

Nurses’ burnout can be positively affected by workload, emotional demands for COVID-19,
and work-family conflict, and be negatively affected by relationship with supervisor,
remuneration, and independence of work. The impact of work-family conflict, workload and
remuneration on burnout is higher than others. Workload is less positively related to job
burnout among nurses more frequently involved in COVID-19 work than them with low
frequency. Emotional demands for COVID-19 is more positively related to job burnout
among nurses more frequently involved in COVID-19 work. Emotional intelligence weakens
the relationship between workload and burnout, and enhances the relationship between

emotional demands for COVID-19 and burnout.

Nurses’ engagement can be positively related to relationship with supervisor and colleagues,
remuneration, independence of work, and emotional intelligence. The personal resources,
namely emotional intelligence, has the strongest impact on engagement among these variables.
And the impact of remuneration and relationship with supervisor is stronger than other job

resources.
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Appendixes

Appendixes A-1

Job demands and Job resources

. I have too much work to do

. I have to work extra hard in order to complete something

. I have to hurry

. Worry about oneself contracting COVID-19

. Worry about a family member contracting COVID-19 because of me/my work
. Worry about COVID-19 occurring in the region

. The demands of my work interfere with my home and family life.

The amount of time my job takes up makes it difficult to fulfill family responsibilities.

Things I want to do at home do not get done because of the demands my job puts on me.

My job produces strain that makes it difficult to fulfill family duties.
Due to work-related duties, I have to make changes to my plans for family activities.
In my work, I feel appreciated by my colleagues.

I get on well with my colleagues.

I can count on my colleagues when I encounter difficulties in the work.
There a good atmosphere between me and my colleagues.

In the work, I feel appreciated by my superior.

I can count on my superior when I come across difficulties in the work.
I get on well with my superior.

There is a good atmosphere between me and my superior.

I think my organization pays good salaries.

I think I am paid enough for the work that I do.

I think I am fairly paid in comparison with other people in my department.
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23. I can live comfortably on my pay.

24. T have an influence on the pace of work.

25. I can personally decide how much time I need for a specific activity
26. I can decide the order in which I carry out your work on my own.

27. 1 can participate in the decision about when something must be completed.

Note.

1. workload: item 1-3; emotional demands for COVID-19: item 4-6; work-family conflict:
item 7-11; relationship with colleague: item 12-15; relationship with supervisor: item 16-19;

remuneration: item 20-23; independence of work: item 24-27.

2. Measurement scale: item 1-3, 6-point Likert scale ranging from from 1= never to 6= every
day; item 4-27, 6-point Likert scale ranging from from 1=strongly disagree to 6=strongly

agree

3. Sources. Lequeurre et al.,2013;  Yildirim et al.,2020; Netemeyer et al., 1996.
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Appendixes A-2

Emotional intelligence
1. T have a good sense of why I feel certain feelings most of the time.
2. I have a good understanding of my own emotions.
3. I always understand what I feel.
4. I always know whether I am happy or not.
5. I always know my friends' emotions from their behavior.
6. I am a good observer of others' emotions.
7.1 am sensitive to the feelings and emotions of others.
8. I have a good understanding of the emotions of people around me.
9. I always get goals for myself and then try my best to achieve them.
10. I always tell myself I am a competent person.
11. I am a self-motivating person.
12. I would always encourage myself to try my best.
13. T am able to control my temper so that I can handle difficulties rationally.
14. T am quite capable of controlling my own emotions.
15. I can always calm down quickly when I am very angry.

16. I have good control of my emotions.

Note. self-emotions appraisal: item 1-4; others-emotions appraisal: item 5-8; use of emotion:

item 9-12; regulation of emotions: item 13-16. measurement scale:6-point Likert scale from
I=strongly disagree to 6=strongly agree. Source: Wong & Law, 2002.
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Appendixes A-3
Job burnout
1. I feel emotionally drained from my work.
2. I feel used up at the end of the workday.
3. I feel fatigued when I get up in the morning and have to face another day on the job.
4. 1 feel burned out from my work.

5. I feel frustrated by my job.

Note. 6-point Likert scale from 1= never to 6=always. Source: Li Chaoping & Shi Kan, 2003
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Appendixes A-4
Work engagement
1. At my work, I feel bursting with energy.
2. At my job, I feel strong and vigorous.
3. I am enthusiastic about my job.
4. My job inspires me.
5. When I get up in the morning, I feel like going to work.
6. I feel happy when I am working intensely.
7. 1 am proud of the work that I do.
8. I am immersed in my work.

9. I get carried away when I am working.

Note. 6-point Likert scale from 1= never to 6=always.Source: Schaufeli et al.,2006
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