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How to stimulate employees’
innovative behavior: Internal
social capital, workplace
friendship and innovative
identity
Xiaoyang Zhao, Changjun Yi and Chusheng Chen*

School of Business Administration, Huaqiao University, Quanzhou, China

With the digital transformation of the economy and the rise of community

innovation, how stimulating employees’ innovative behavior (EIB) becomes

the basis for building sustainable competitive advantage in organizations.

However, research has yet to systematically investigate the effect of internal

social capital (ISC) on EIB. Based on social identity theory and resource

conservation theory, this paper constructs a model to explain the mediating

role of II between ISC and EIB and themoderating role of workplace friendship

(WF). Using SPSS 27 and Amos 24 to analyze the data of 284 questionnaires,

the results show that (1) ISC has a positive effect on EIB, (2) II plays a partial

mediating effect in the relationship between ISC and EIB, and (3) WF has

a positive moderating effect on the relationship between ISC and EIB. The

conclusion provides management insight and practical guidance for creating

an internal organizational climate to promote EIBs.

KEYWORDS

internal social capital, innovative identity, workplace friendship, employees’
innovative behavior, psychological factors

Introduction

In the current context, China’s economy is in a critical period of optimizing the
industrial structure and transforming economic growth momentum. Leading high-
quality development with scientific and technological innovation has become the
primary task to grow the real economy. For enterprises, employees’ innovation is the
foundation of organizational innovation, which reflects that an individual’s independent
innovative behavior will directly affect corporate performance. Therefore, how to
effectively improve employees’ innovative behavior (EIB) has become a key topic in
management. EIB is that employees integrate their new ideas and new technologies
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into their daily work, which has a positive effect on
the sustainable development of the organization and the
realization of self-worth. Existing studies on EIB mainly focus
on employees’ personality characteristics (Wu et al., 2014;
McCormick et al., 2019; He et al., 2020; Jonsson and Kahler,
2022), organizational incentives method (Zhang et al., 2015;
Li-Ying et al., 2016; Lombardi et al., 2020), organizational
innovation atmosphere (Wang et al., 2017; Li et al., 2019;
Yang and Qin, 2022) and organizational leadership style (Reade
and Lee, 2016; Tian and Zhang, 2020; Akbari et al., 2021;
Shin et al., 2022). However, with the digital transformation
of enterprises and the rise of community innovation, the
work forms, identities, and roles of employees have changed
dramatically, with innovation roles becoming more prominent,
work forms becoming more networked, and younger work
teams focusing more on creating a free and harmonious working
environment, thus giving employees a greater sense of identity.
Innovative identity means that employees identify themselves
as having a sense of responsibility for innovation in their work
practices, and have the responsibility and obligation to try to
introduce new technologies, procedures, or knowledge into their
work. This raises a practical question for managers: what kind
of working environment is conducive to shaping employees’
innovative identity and how to stimulate EIB?

Social capital is a social network resource embedded
in interpersonal communication and organizational teams,
which is precisely an important factor affecting the behavior
of innovative team members. The theoretical framework of
social capital includes three dimensions: structural, relational,
and cognitive (Nahapiet and Ghoshal, 1998). The structural
dimension refers to the overall relationship pattern among
employees, including the density, connectivity, and hierarchy
of interpersonal networks. The relational dimension reflects
the trust, norms, identity, obligations and expectations formed
by the interaction among employees. The cognitive dimension
emphasizes the common coding, language and experience
among employees. Existing research has begun to pay attention
to the role of social capital in organizational innovation. Some
scholars have pointed out that internal social capital (ISC),
such as internal cooperation, employees’ common experiences,
employees’ interactive identity, etc., has a positive impact on
organizational innovation (Campbell, 2020; Zhou et al., 2021),
and ISC affects EIB through relational psychological contracts,
knowledge sharing, and dual learning (Ng et al., 2010; Dong
et al., 2017; Cohen and Ehrlich, 2019; Kiazad et al., 2019; Li H. H.
et al., 2021; Ye et al., 2021; Zhang et al., 2022). Although the
influence of ISC on innovation behavior has been examined, the
discussion on the relationship mechanism between the two has
yet to be deeply explored, and the influence mechanism between
ISC, innovative identity, and innovative behavior needs to be
further studied.

In addition, the flat and networked organizational structure
is more and more widely recognized in the digital age.

The relationship between employees is becoming more and
more equal, thus the organizational atmosphere changes and
the possibility of forming friendships in the team increases
(Tsang et al., 2012; Goh et al., 2014), which also shows that
workplace friendship (WF) plays an important role in modern
organizational management. WF is an informal relationship
formed and maintained between employees to bring mutual
spiritual friendship needs (Rumens, 2017), which has significant
effects on engagement (Yan et al., 2021), task performance
(Methot et al., 2016), and innovation performance (Kuo
et al., 2014; Abdulmuhsin and Tarhini, 2022). However, the
existing literature does not directly answer how WF affects
the relationship between ISC and EIB. Based on the resource
dependence theory, the accumulation of employees’ ISC directly
affects EIB. WF, as an informal interpersonal relationship, fits
the individual needs of modern employees, which can make up
for the resource consumption of EIB. Therefore, it is necessary
to explore the heterogeneous impact of WF on the relationship
between ISC and EIB. Then, can different degrees of WF play a
moderating role in the relationship between employees’ ISC and
innovative behavior? An in-depth investigation of this question
can not only expand the relevant literature on the informal
relationships in the context of community innovation but also
help to further explore the conditional boundary of the impact
of ISC on EIB. Based on resource dependence theory and social
identity theory, this study takes employees’ innovative identity
as a mediator variable to explore the effect of ISC on EIB
and analyzes the moderating effect of WF on the relationship
between ISC and EIB, which reveals the internal mechanism of
EIB and finds the path and boundary to promote EIB.

This study provides research contributions in several
primary ways. Firstly, this study extends prior research on
the connection between ISC and EIB. Existing research
mainly focuses on the relationship between social capital and
organizational innovation (Yang et al., 2014; Chen et al., 2016),
and lacks research on the impact of ISC on employee innovation
behavior at the individual level. Secondly, some scholars have
paid attention to the influence of ISC on EIB (Cohen and
Ehrlich, 2019; Li Y. B. et al., 2021; Zhang et al., 2022), but they
have not discussed the influence mechanism of behavior from
the perspective of identity. This study introduces the variable
of innovation identity into the research framework of social
capital and employee innovation behavior. We focus on the
mediating effect of innovative identity, which provides a certain
reference value for the application of cognitive-behavioral
research in organizational management. Thirdly, this study
further discusses the moderating effect of WF in the relationship
between ISC and EIB. This research can not only analyze the
influence boundary of ISC on EIB but also provide certain policy
suggestions for organizational teams to motivate EIB.

The remainder of this paper proceeds as follows. The
section following builds the theoretical model, employing
prior literature on the sources of EIB, ISC, WF, and
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innovative identity. Subsequently, the research methodology,
data collection procedures, variables measurement, and the
respondent sample are described. Results of construct validation
and model testing employing the structural equation model are
then reported. The paper concludes with a summary of study
findings, highlighting contributions, implications, limitations
and directions for future research.

Literature review and hypotheses

Internal social capital and employees’
innovative behavior

The resource dependence theory points out that the
resources owned by employees in a complex and changeable
work environment are key elements in achieving high-quality
work performance. Individual employees build social networks
with internal and external organizations and thus obtain
the resources they need to operate and innovate from team
members or the external environment. This particular resource
possessed by employees is valuable and affects the behavior
of individuals and groups. Individual social capital is mainly
concentrated on the sum of resources at the individual level that
helps to achieve their own value goals. If employees have more
external social capital, they can influence organizational or team
activities by sharing information and technical collaboration.
This study mainly focuses on the ISC at the employee level,
specifically the relational resources between employees and
other members of the team. So, how does ISC affect EIB?
Scholars have mainly argued the relationship between the two
from the connotation of ISC. First, organizational information
capital improves employees’ ability to acquire and absorb
new technologies and knowledge (Ullah et al., 2021). When
the social network among organizational members is closer,
the frequency of information exchange among them will
increase with the enhancement of interaction. The rich internal
information capital has become an important source channel for
employees to obtain industry and market information, which
enables employees to better understand the future development
prospects and direction of the organization (Sozbilir, 2018),
thereby increasing the innovation opportunities and stimulating
the innovative behaviors of employees. Secondly, the position
of employees in the organizational network affects EIB. Diverse
network lines reduce the cost of employees’ knowledge search
and integration. For example, an employee located at the
center of the network has more relationships, contributing
to the interdependence and interaction with other employees
directly connected to him/her, which has a positive effect on the
creation of an organizational innovation climate (Kumar et al.,
2022). Finally, abundant ISC helps to form a good innovation
environment, which helps to stimulate the creative thinking of
employees. Individual employees generate creative thinking in

their interactions with other team members, rather than relying
solely on their abilities and actions (Lei et al., 2021), which
also reflects that a good team relationship is conducive to the
formation of an innovative atmosphere. When an employee
is located at the center of a social network, the employee
has more access to resources than other employees. Abundant
social capital can promote employees’ knowledge sharing and
the development of organizational innovation activities, which
shows that knowledge sharing within the organization directly
affects EIB (Hu and Randel, 2014; Obrenovic et al., 2020; Halisah
et al., 2021). In the digital age, the widespread application of
work communities within organizations helps to link employees
and better share network resources. Abundant ISC cannot
only enable employees to communicate and cooperate more
widely in diverse team relationships but also help to improve
employees’ absorptive capacity and stimulate EIB. Hence, this
paper proposes:

Hypothesis 1: ISC has a positive impact on EIB.

The mediating role of innovative
identity

EIB is not only a decision-making behavior of employees
but also a social behavior made by employees based on their
value orientation (Luoh et al., 2014; Nazir et al., 2021). This
kind of social behavior can differ depending on the values
(Purc and Laguna, 2019), which indicates that employees’
self-innovative identity is an important factor affecting the
innovation of enterprises. Social identity theory suggests that
individuals’ behavioral decisions are largely influenced by their
social identity and that there is a high degree of consistency
between the social values and emotions of individuals and their
social identity. The social capital (relationship) of employees we
mentioned above is precisely an important factor affecting social
identity. The basic premise of employees’ identity is that people
have information about the category to which they belong,
including the individual’s knowledge about one’s belonging to
a certain social group and the emotional and value meaning
of their group membership. Employees in an organizational
team have similar basic categories of information such as work
environment, language, and cultural atmosphere that form a
certain identity. Personal identity within an organization reflects
the degree to which individuals identify themselves as “insiders”
within the group in a specific context (He et al., 2014; Liu
et al., 2020), and this sense of “insiders” identity is precisely
derived from the differences between individuals’ self-evaluation
classification and comparison with groups. Employees with
a high sense of identity emphasize “group” and “identity
responsibility,” and engage in innovative behaviors that are
conducive to the development of organizational operations
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(Chen et al., 2021). In an employee’s social relationship
network, each employee with a unique category persists in the
relational structure as part of a group attribute, and this social
identity description defines the attributes of an individual as
a group member. Therefore, the innovative identity attributes
of employees in innovation teams will be more pronounced.
Existing literature shows that employees with a high sense of
identity have higher levels of engagement (Wang et al., 2020;
Li H. H. et al., 2021), job satisfaction (Al-Ghazali et al., 2021;
Krug et al., 2021), and innovation (Tang and Naumann, 2016).
From a theoretical perspective, employees’ ISC can influence
their behavioral decisions by changing how they perceive in
the team. Trust is an important dimension of social capital,
a prerequisite for focal companies or employees to conduct
extensive innovation searches in diverse network relationships.
Therefore, the high level of trust brought by rich social capital
leads to more open and inclusive cooperation among members
in the organization, and strengthens the sense of their innovative
identity, which ultimately motivates EIB. Employees with rich
ISC are more likely to stimulate their innovative thinking
in the process of interaction and communication. The co-
working environment, language, and cultural atmosphere make
employees aware of their innovative role in the organization,
thus strengthening their motivation and willingness to bring
new ideas and technologies to the team. Accordingly, this paper
proposes:

Hypothesis 2: II plays a mediating role in the relationship
between ISC and EIB.

The moderating role of workplace
friendship

WF is an informal institution that reflects the degree of
employee relationships with other members of an organizational
team. WF is a special relationship that not only serves individual
or organizational goals but also provides employees emotional
support. Nielsen et al. (2000) divided WF into two dimensions,
opportunity and intensity, where friendship opportunity refers
to allowing an informal relationship between employees of
an enterprise, while friendship intensity represents the degree
of closeness between the two parties who established an
informal relationship. There is a substantial body of research
on the influencing factors and economic consequences of
WF. The heterogeneity of work situations is an important
factor affecting WF, which specifically involves leadership
styles (Kohan et al., 2018), organizational culture and other
aspects (Ozbek, 2018). Workplace friendship can stimulate
communication and voice behavior among team members
(Lee et al., 2022), and positively promote unethical pro-
organizational behavior through emotional commitment. In

addition to creating a good cultural atmosphere and enhancing
feelings among colleagues, WF also plays an important role in
absorbing and integrating key resources for employees (Mao,
2022). Resource conservation theory shows that organizational
members maintain their resource levels primarily through
resource acquisition and loss avoidance. EIB is an extremely
time and energy-consuming activity, which makes employees
less motivated to innovate in the face of a lack of resources.
However, good WF leads to close relationships and frequent
communication among organizational members, which can
improve employees’ social capital. At the same time, WF also
promotes the level of emotional support, technical support and
information support in employees’ social networks. This means
that employees have access to more key resources through
WF to compensate for their loss of resources to carry out
innovative activities. All human activities are rational behaviors
in pursuit of self-interest, as a result, employees have greater
opportunities to communicate in high WF situations. The
accumulation of ISC of employees increases continuously as
their emotions are satisfied. In this case, employees have a
more innovative sense of responsibility and team ownership,
which leads to individual behaviors that benefit the organization.
Therefore, the innovation cost of employees will decrease with
the enrichment of ISC under high WF, which makes their
innovation motivation stronger. Conversely, in an environment
with low WF, although greater social capital can broaden
employees’ access to key resources, employees still worry about
facing unfriendly behavior such as gossip or hit from colleagues
when their innovation activities fail. Therefore, employees in
environments with low WF are likely to choose to reduce
innovative behaviors to maintain existing resources and reduce
losses. To sum up, this paper proposes:

Hypothesis 3: WF has a positive moderating effect on the
relationship between ISC and EIB.

Based on the above analysis, this study presents the research
framework among ISC, innovative identity, WF, and EIB in
Figure 1.

Research methodology

Sample description

This research uses a questionnaire survey to collect data
and selects enterprises in Beijing, Shanghai, Guangzhou,
Chengdu, Dongguan, Taiyuan, Xiamen, and other places as
the research objects, involving employees in manufacturing,
Internet, finance, and education industries. The scales used
in this study are based on maturity scales in previous
research. In the process of designing the items of the scale,
we invite three professors in the same field to translate
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Internal social capital

Innovative identity

Employees’ innovative behavior

Workplace friendship

FIGURE 1

A research framework.

and back-translate the scales, and finally the scales are
modified and improved for the context of this study. The
main contents of the questionnaire include employee-level
ISC, innovative identity, WF, and innovative behavior. All
items are expressed on a five-point Likert scale (where “1”
means totally disagree and “5” means totally agree). We
distribute a total of 387 online questionnaires. After excluding
invalid questionnaires with answer time less than 200 s,
education below high school, and excessively regular or missing
answers, we finally get 284 valid questionnaires, with an
effective rate of 73.4%.

Variables

Independent variable
Internal social capital

ISC this study mainly examines the relational dimension of
ISC. A high level of trust among team members increases their
closeness and collaboration, which fosters a shared learning
atmosphere within the organization. Therefore, according to the
research of Tsai and Ghoshal (1998), we mainly include 4 items
in the scale such as “My relationships with colleagues are more
important than my achievements,” “I can fully rely on the ability
of my colleagues to work,” “It is very convenient for me to share
information with my colleagues,” “My colleagues and I share
common development goals.” The Cronbach’s alpha of this scale
is 0.873, which has a high-reliability level.

Dependent variable
Employees’ innovative behavior

EIB innovative behavior means that employees incorporate
new ideas, new ideas, and new procedures into their daily work.
This innovative behavior has a positive impact on organizational
productivity and team management efficiency. According to the
research of Scott and Bruce (1994), we mainly include 4 items in
the scale such as “I will explore new technologies, new processes,
skills or new products at work,” “I often have some creative ideas

or ideas at work,” “I come up with innovative ideas at work and
seek support from colleagues,” “I seek funding and resources to
implement innovative ideas at work.” The Cronbach’s alpha of
this scale is 0.888, which has a high-reliability level.

Mediator variable
Innovative identity

II mainly refers to employees’ recognition that they should
have a sense of responsibility for innovation in their work
practices, and have the responsibility and obligation to try to
introduce new technologies, procedures or knowledge into their
work. Following Smidts et al. (2001) and Song et al. (2018),
the scale mainly includes 3 items such as “I feel that I have an
obligation to try to introduce new procedures into my work,” “I
consider myself responsible for bringing about change at work,”
“I have a responsibility to correct problems in the organization.”
The Cronbach’s alpha of this scale is 0.835, which has a high-
reliability level.

Moderator variable
Workplace friendship

This study mainly examines the intensity dimension of
WF. Referring to the research of Li G. H. et al. (2021), we
include 3 items in the scale such as “My colleagues are not
trustworthy, so I usually don’t accept their help at work,” “I have
developed strong friendships with colleagues at work,” “I had
the opportunity to get to know my colleagues.” The Cronbach’s
alpha of this scale is 0.814, which has a high-reliability level.

Besides, we take individual gender, age, organizational level,
educational level, and years working as control variables.

Sample distribution

In this part we analyze the demographic variables. The final
sample has 284 valid observations., in which 137 (48.24%) are
males and 147 (51.76%) are females. Most of the employees
in the sample are between the ages of 20 and 39, of which
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27% are 20–29 years old, and 60.21% are 30–39 years old.
In terms of organizational level, the proportion of grassroots
employees, grassroots managers, middle managers, and top
managers are 33.45%, 29.93%, 26.76% and 9.86%, respectively.
As for educational background, 3.87% of the sample are high
school or technical secondary school, 8.80% are junior college,
67.61% are undergraduate, and 19.72% are master’s degree or
above. The working years of employees are mostly distributed
between 1 and 10 years, of which 9.51% of employees have
worked for 5 years or less, 82.39% for 6–10 years, 4.58% for
11–15 years, and 3.52% for 16 or more than. The specific
demographic characteristics are described in Table 1.

Reliability and validity analysis

Exploratory factor analysis is performed on the data
using SPSS 21.0, and the reliability analysis results of the
variables are shown in Table 2. In terms of structural validity,
the factor loadings of all items that constitute ISC, EIB,
innovative identity, and WF are all greater than 0.5. The
Cronbach’s alpha values of all variables also meet the criterion
of greater than 0.65 (the Cronbach’s alpha values of ISC,
EIB, innovative identity and WF are: 0.812, 0.813, 0.721,

TABLE 1 Sample distribution of demographic characteristics.

Variables Category Frequency Percentage

Gender Male 137 48.24%

Female 147 51.76%

Age 20-29 77 27.11%

30-39 171 60.21%

40-49 19 6.70%

50-59 16 5.63%

60 years old and
above

1 3.5%

Organizational
level

Entry level employee 95 33.45%

Grassroots managers 85 29.93%

Middle management 76 26.76%

Senior management 28 9.86%

Educational
level

High school or
technical secondary

school

11 3.87%

Junior college 25 8.80%

Undergraduate 192 67.61%

Master degree and
above

56 19.72%

Years working 5 years and below 27 9.51%

6-10 234 82.39%

11-15 13 4.58%

16-20 4 1.41%

21 years and above 6 2.11%

0.675, respectively), indicating good reliability and internal
consistency of each variable measure. In addition, the mean
value of average variance extracted (AVE) is also greater than
0.7, which meets the discriminant criteria. The combined
reliability Composite reliability ratings (CR) values of ISC,
EIB, innovative identity, and WF are 0.869, 0.886, 0.756,
and 0.890, all of which are greater than 0.7, indicating
high reliability.

Factor analysis is performed using AMOS21.0, from which
the discriminant validity can be obtained and the results are
shown in Table 3. In this table we can see that the fit of the
four-factor model to the actual observed data (χ2/df = 1.516;
GFI = 0.951; NFI = 0.954; CFI = 0.984; RMSEA = 0.043)
is significantly better than the alternative models of three-
factor, two-factor, and one-factor, which indicates that the four-
variables involved in this study has good discriminant validity.

Empirical analysis

Common method variation test

Firstly, in order to reduce the common method bias in
the study, we adopt a reverse scoring for some items in the
research design. Secondly, we analyze the degree of common
method variation (CMV) using Harman’s one-way test. The
results show that the factor one explains 23.43%, which is less
than the 50% criterion. Factor one does not explain most of
the variance, which indicates that there is no homoscedasticity

TABLE 2 Exploratory factor analysis.

Constructs Items Factor
loadings

Cronbach’
alpha

CR AVE

Internal social
capital

ISC1 0.719 0.812 0.869 0.791

ISC2 0.807

ISC3 0.820

ISC4 0.811

Employees’
innovative
behavior

EIB1 0.797 0.813 0.886 0.813

EIB2 0.817

EIB3 0.828

EIB4 0.809

Innovative
identity

II1 0.753 0.721 0.756 0.715

II2 0.754

II3 0.626

Workplace
friendship

WF1 0.875 0.675 0.890 0.850

WF2 0.899

WF3 0.782
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problem. Finally, this study adds common method factors for
further testing. The comparison results with the four-factor
model are shown in Table 4, from which we can see that the
increase of GFI, NFI, and CFI after adding the common method
factor does not exceed 0.1, and the decrease of RMSEA does not
exceed 0.05, In addition, the results of comparing the χ2 and
df of the two models are as follows:1χ2 = 802.156, 1df = 6,
P < 0.001, thus it can be concluded that there is no obvious
common method bias in this study.

Descriptive statistical analysis and
correlation analysis

The mean, standard deviation and correlation coefficient of
each study variable are shown in Table 5, in which there is a
significant positive correlation between ISC and EIB (r = 0.475,
p < 0.01), is a significant positive correlation between ISC and
innovative identity (r = 0.582, p < 0.01), and a significant
positive correlation between innovative identity and employee
innovation behavior (r = 0.682, p < 0.01), while there is no
significant relationship between WF and ISC and EIB.

Empirical results analysis

We conduct an empirical analysis on Hypothesis 1, and
the regression results are shown in Table 6. Model 2 shows
that the coefficient of ISC is 0.453 and significant at the 1%
level, which indicates that ISC has a positive effect on EIB.
This finding suggests the rich ISC provides employees with
extensive opportunities for communication and cooperation,
which helps to improve employees’ knowledge absorptive
capacity and acceptance of new knowledge. Therefore,
Hypothesis 1 is supported.

Mediating effect analysis

We conduct regression analysis according to the commonly
used mediation test steps, and the results are shown in Table 7.
Firstly, Model 3 shows that ISC has a significant positive impact
on innovative identity (β = 0.521, p < 0.001). Secondly, Model
4 shows that innovative identity has a significant positive effect
on innovative behavior (β = 0.712, p < 0.01). Finally, take EIB as
the dependent variable, we incorporate both ISC and innovative

TABLE 3 Confirmatory factor analysis.

Model χ2 df χ2/df GFI NFI CFI RMSEA

Four-factor 107.664 71 1.516 0.951 0.954 0.984 0.043

three-factor 432.723 74 5.848 0.828 0.816 0.841 0.131

Two-factor 660.851 76 8.695 0.729 0.718 0.741 0.165

Single factor 909.820 77 11.816 0.643 0.612 0.631 0.195

Four-factor model, internal social capital, innovative identity, workplace friendship and innovative behavior; Three-factor model, internal social capital, innovative identity + workplace
friendship, innovative behavior; Two-factor model, internal social capital + innovative identity, Workplace friendship + innovative behavior; Single factor model, internal social
capital + innovative identity + workplace friendship + innovative behavior. “ + ” means mixed.

TABLE 4 Common method bias test.

Model χ2/df GFI NFI CFI RMSEA

Four-factor 1.516 0.951 0.954 0.984 0.043

Add common method factor 1.406 0.963 0.966 0.990 0.038

TABLE 5 Descriptive statistics and correlation analysis.

Variables Mean SD 1 2 3 4 5 6 7 8 9

1.Gender 1.518 0.501 1.000

2.Age 2.919 0.768 –0.038 1.000

3.Educational level 4.032 0.664 0.036 0.188*** 1.000

4.Years working 2.042 0.622 0.009 0.376*** –0.029 1.000

5.Organizational level 2.130 0.991 –0.087 0.384*** 0.047 0.146** 1.000

6.Internal social capital 3.690 0.784 –0.067 0.189*** 0.140** 0.078 0.072 1.000

7.Innovative identity 3.948 0.736 0.044 0.261*** 0.168*** 0.064 0.143** 0.582*** 1.000

8.Workplace friendship 3.330 0.967 0.055 –0.078 –0.058 0.132 0.030 0.089 0.051 1.000

9.Employees’ innovative behavior 3.777 0.792 –0.009 0.247*** –0.094 0.059 0.215*** 0.475*** 0.682*** 0.029 1.000

***p < 0.01, **p < 0.05.
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TABLE 6 Benchmark regression analysis results.

Variable
type

Variables Innovative
behavior

Innovative
behavior

Model 1 Model 2

Control
variables

Gender 0.020 0.059

Age 0.197*** 0.136**

Educational level –0.080 –0.021

Years working –0.008 –0.015

Organizational level 0.120** 0.116**

Independent
variable

Internal social capital 0.453***

R2 0.084 0.274

F 5.075*** 17.179***

***p < 0.01, **p < 0.05.

TABLE 7 Mediating effect analysis results.

Variable
type

Variables Innovative
identity

Employees’
innovative
behavior

Employees’
innovative
behavior

Model 3 Model 4 Model 5

Control
variables

Gender 0.045 0.137* –0.028

Age 0.047* 0.140** 0.047

Educational
level

–0.025 –0.080 0.030

Years working –0.004 –0.013 –0.007

Organizational
level

0.08* 0.049 0.084**

Independent
variable

Internal social
capital

0.521*** 0.121**

Mediating
variable

Innovative
identity

0.712*** 0.638***

R2 0.274 0.382 0.491

F 17.179*** 28.557*** 37.919***

***p < 0.01, **p < 0.05, *p < 0.1.

identity into the empirical model, and the results show that
innovative identity has a significant positive impact on EIB
(β = 0.638, p < 0.01). At the same time, ISC still has a significant
positive impact on EIB, but the predictive effect is significantly
reduced (β = 0.121, p < 0.01). Therefore, innovative identity
plays a partial mediating role in the influence path of ISC on
EIB. Our empirical regression results support Hypothesis 2.

In addition, Table 8 shows that the upper and lower bounds
of the Bootstrap 95% confidence interval of the direct effect of
ISC on EIB and the mediating effect of innovative identity do
not contain 0, indicating that ISC can not only directly affect
EIB, but also have an impact on EIB through the mediating
effect of innovative identity. The direct effect (0.121) and the

mediating effect (0.332) account for 26.71 and 73.29% of the
total effect (0.453).

Moderating effect analysis

The results of the moderating effect of WF between ISC
and employee innovation behavior are shown in Table 9. It can
be seen that the interaction item between ISC and WF has a
significant positive impact on EIB (β = 0.136, p < 0.001), which
indicates that with high WF, the effect of ISC promotes EIB is
more pronounced. Therefore, Hypothesis 3 is supported.

Figure 2 presents a moderating effect diagram indicating
the effect of WF on the relationship between ISC and EIB.
The solid and dashed lines show a cross trend, which indicates
that WF has a significant moderating effect. The solid line
represents the influence of ISC on EIB under high WF. The
dashed line represents the influence of ISC on EIB under low
WF. Meanwhile, the slopes of the two lines in high WF and low
WF are both positive, and the slope of EIB is greater in high
WF group. This shows that employees with high WF have more

TABLE 8 Decomposition table of the total effect, direct effect and
mediating effect.

Effect
value

Boot Boot
LLCI

Boot ULCI Relative effect
value

Total effect 0.453 0.053 0.349 0.558

Direct effect 0.121 0.054 0.014 0.228 26.71%

Mediation
effect

0.332 0.051 0.235 0.453 73.29%

TABLE 9 Moderating effect regression results.

Variable
type

Variables Innovative
behavior

Innovative
behavior

Model 2 Model 6

Control
variables

Gender 0.059 0.018

Age 0.136** 0.121*

Educational level –0.021 –0.024

Years working –0.015 –0.016

Organizational level 0.116** 0.125***

Independent
variable

Internal social
capital

0.453*** 0.444***

Moderator
variable

Workplace
friendship

–0.016

Interaction
variable

Internal social
capital*workplace

friendship

0.136***

R2 0.274 0.295

F 17.179*** 14.231***

***p < 0.01, **p < 0.05, *p < 0.1.
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FIGURE 2

Moderating effect of workplace friendship.

innovative behaviors than those with low WF when their ISC
increases. Therefore, the influence of ISC on EIB is stronger in
the context of high WF.

Discussion

Conclusions

This study constructs a relationship model among ISC,
innovative identity, WF, and EIB, and focuses on the mediating
effect of employees’ innovative identity and the moderating
effect of WF. Using structural equation model, multiple
regression analysis and other methods to empirically test the
collected data, this paper draws the following conclusions:
(1) In this study, employees can learn new knowledge from
other project groups through social network resources within
the organization, which can improve employees’ innovation
motivation and work performance. The above research
conclusions are consistent with those of Reddy et al. (2021)
and Zhang et al. (2022). (2) Existing research has confirmed
the promotion effect of ISC on EIB (Dong et al., 2017; Kiazad
et al., 2019; Zhang et al., 2022). This paper enriches the research
on the impact of employee emotional factors on innovation
Literature on behavioral influences. This study shows that
abundant ISC promotes interaction and technical learning
among team members, which enables employees to develop a
sense of innovative identity. And this innovative identity has
a positive effect on EIB, which means that innovative identity
plays a mediating role in the relationship between ISC and
EIB. (3) Then, our research shows that employees with high
WF s will communicate with each other more frequently and

get regular feedback about innovation from their workplace
friends, which is consistent with the findings of Cao and
Zhang (2020). This study further found that WF has a positive
moderating effect on the relationship between ISC and EIB. In
the context of higher WF, the positive effect of ISC on EIB is
more significant.

Theoretical contributions

EIB in the era of digital economy has become a hot research
topic. Existing research mainly discusses the impact of external
social capital on innovative behavior at the organizational
level. However, the impact of ISC on EIB at the individual
level is still controversial, and the impact mechanism is
not yet clear. The theoretical contributions of this study
are mainly in two aspects: Firstly, based on social identity
theory and resource conservation theory, this paper embeds
innovative identity into the relationship between ISC and
EIB, and further discusses the role of innovative identity in
the formation of EIB, which expands the perspective of EIB
research, discovers the cognitive mechanism of the impact of
ISC on EIB and responds to the call by related scholars that
it is necessary to further explore the influence mechanism
of ISC on EIB from the perspective of “identity” cognition.
The conclusions of the study promote the cross-integration
of sociology and management research. Secondly, in the
context of Chinese culture, which emphasizes “interpersonal
relationships,” this study explores the heterogeneous impact
of WF on the relationship between ISC and EIB, and
examines the boundary of the impact of ISC on EIB. From
the emotional level with Chinese characteristics, this paper
explains why the influence of ISC on EIB is different, which
responds to the relevant scholars’ proposal to further analyze
the reasons for the difference in the influence of ISC on
employees’ behavior and provides theoretical support for how
to create conditions to promote individual innovative behavior
in management practice.

Practical contributions

This study provides new insights and solutions for
promoting the employees’ behavior. Innovation is the
foundation for an enterprise to develop and maintain its
competitive advantage. As an important resource in the
modern workplace, the impact of ISC on EIB is an issue that
scholars focus on. The samples of this survey are mainly
employees born after 1985, who are usually considered to
be the new generation of employees with unique personality
and creativity. How to stimulate the innovative vitality of
the new generation of employees to create value for the
enterprise is an important practical problem faced by the
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enterprise. The conclusions of this paper have important
practical value for guiding the innovative behavior of the
new generation of employees. Firstly, the research results
show that ISC can arouse the innovative identity of the new
generation of employees, which can motivate their independent
innovative behavior. With the development of the digital
economy and dramatic changes in organizational structure,
the new generation of employees is no longer subject to
authority and shackles. Therefore, organizational leaders
should pay attention to the importance of ISC, and create
a good internal learning and communication platform for
employees through quality development, team training and
cross-departmental mutual aid groups, which can enhance
the trust relationship and the ability to acquire social capital
among employees. In addition, the new generation of employees
pays more attention to their intrinsic value. Innovative sense
of identity helps to improve work enthusiasm and thus
generate innovative behaviors. Therefore, managers should
take identity as one of the contents of daily management
and performance assessment in management practice, and
should strive to cultivate a culture of innovation and empower
internal community innovation, which can enhance employees’
innovative identity.

Secondly, this paper shows that the relationship between
ISC and EIB is affected by the level of WF. Under high
WF, the innovation cost of employees will be significantly
reduced with the increase of social capital, which will stimulate
employees’ enthusiasm for innovation. However, under low
WF, even though rich ISC can broaden the channels for
employees to obtain key resources, innovative behavior is
reduced due to unfriendly behavior among colleagues. As an
informal interpersonal relationship, WF plays an important
role in promoting the formation of EIB by ISC. Therefore,
managers need to emphasize the trust and friendship among
team members in addition to the positive role of ISC. In view
of the new generation’s preference for freedom and equality, on
the one hand, enterprises can create a comfortable workplace
environment by establishing a “flat” organizational structure
and adopting open office, group building and democratic
management. On the other hand, enterprises can improve WF
by organizational care and regular cross-departmental activities
to meet the emotional needs of employees.

Limitations and future research

This study also has some limitations. First, the items of
the questionnaire are self-assessed by employees, and although
there is no serious common method bias, it may still have an
impact on the results. In the future, the article can adopt the
mode of mutual evaluation and scoring between leaders and
employees to reduce homologous variance. Second, this study
mainly analyzes how to create an environment conducive to

innovation within the organization. Future research can explore
the role of personal factors such as self-motivation and efficacy
identification on EIB, and further refine the moderating role of
employees’ characteristic heterogeneity.
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Objectives: Work-related fatigue is a serious safety risk to nurses and their

patients. This study aimed to assess self-reported work-related accumulative

fatigue of nurses and its associated factors.

Methods: A questionnaire survey of 2,918 clinical nurses conveniently sampled

from 48 public hospitals across six provinces in China was conducted. The

“Self-diagnosis Checklist for Assessment of Workers’ Accumulated Fatigue”

was adopted to assess the level of work-related accumulative fatigue of

the study participants. Chi-square tests and ordinal regression analyses were

performed to determine the sociodemographic characteristics associated with

work-related accumulative fatigue.

Results: About one third of respondents reported low work-related

accumulative fatigue, comparedwith 23.1% reporting high and 24.6% reporting

very high levels of work-related accumulative fatigue. Higher levels of work-

related accumulative fatiguewere associatedwith female gender (AOR= 0.614

for male relative to female, p = 0.005), age between 30 and 40 years (AOR

= 1.346 relative to >40 years, p = 0.034), 5–10 years of work experience

(AOR = 1.277 relative to >10 years, p = 0.034), and bachelor or above degree

qualifications (AOR = 0.806 for associate degree relative to bachelor or above

degree, p = 0.007). Those who worked in rural county hospitals (AOR = 0.816

for metropolitan relative to rural county hospitals, p = 0.006) and resided in

central China (AOR = 1.276 relative to western China, p = 0.004) had higher

odds of reporting higher levels of work-related accumulative fatigue.

Conclusion: High levels of work-related accumulative fatigue are evident in

nurses of public hospitals in China. The problem is more serious in the female

nurses in their mid-career and those who worked in the central region and

rural setting.

KEYWORDS

work-related accumulative fatigue, nurse, public hospital, cross-sectional survey,

China
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Introduction

Fatigue of nurses is a safety risk for both nurses and patients

(1, 2). It not only affects the health of nurses, but also increases

the risk of medical errors (3–5). Fatigue is associated with

anxiety, depression, poor quality of sleep (6), and increased sick

leave (7). It jeopardizes the clinical performance of healthcare

workers (8–10). Nurse fatigue was reported to have played

a role in 83% of medical errors (11). Long night shifts are

often blamed for inevitable fatigue of nurses (12–14). However,

our understanding about work-related accumulative fatigue in

nurses has been limited.

Nursing services are critical in all aspects of health care.

As the largest health workforce, nurses have made great

contributions to the maintenance of population health and

ensuring global health security (15). However, the shortage of

nursing staff has been a worldwide concern (16), which can

impose excessive physical and mental loads on the practicing

nurses (17). Many nurses have experienced accumulative fatigue

and burnout, and eventually chosen to leave the healthcare

industry, resulting in a vicious circle of workforce shortage

(18–20).

Over the past few decades, China has experienced

unprecedented rapid socioeconomic development, including

in the health sector. However, like in many low- and middle-

income countries (21), a sustained shortage of human resources

in health has been a significant barrier for meeting the

ever-increasing needs of consumers. The shortage of nursing

workforce is particularly serious in China. Although the

number of registered nurses more than doubled within 10 years,

increasing from 1.85 million (1.39 per 1,000 population) in 2009

to 4.10 million (2.94 per 1,000 population) in 2018 (22), the

nursing shortage problem persists in China (23). On average,

the world has 4 nurses per 1,000 population in 2017, 15.7 in

the United States, 12.7 in Japan, and 7.5 in Korea in 2018 (24).

The doctor-nurse ratio in China reached 1:1.14 in 2018 (1: 1.15

in 2020), still lower than the target (1:2) set up by the Chinese

government (22, 25).

There exist significant regional and setting disparities in the

distribution of health workforce in China (26). In 2018, the

number of registered nurses per 1,000 population reached 5.08

TABLE 1 Classification of work-related accumulative fatigue.

Fatigue symptoms Level of work burden

A (0) B (1,2) C (3–5) D (6–15)

I (0–4) low low a little high high

II (5–10) low low a little high high

III (11–20) low a little high high very high

IV (21–39) low a little high high very high

in urban facilities in China, compared with 1.80 in rural. The

central region had the lowest number of nurses (2.7 per 1,000

urban and rural population) (22).

This study aimed to determine the prevalence of work-

related accumulative fatigue in nurses in China’s public hospitals

and its associated factors.

Methods

A cross-sectional survey of nurses in public hospitals was

conducted. Ethics approval was granted by the Research Ethics

Committee of Tongji Medical College, Huazhong University of

Science and Technology (No: IORG0003571).

Study setting

The study was conducted in the public hospitals

sampled from both urban and rural settings across

eastern, central, and western regions of China. In China,

public hospitals account for more than 73% of hospital

beds whilst employing more than 79% of registered

nurses in 2018 (22). Consumers enjoy freedom to choose

among different levels of medical institutions. Both

urban and rural public hospitals are usually overcrowded

(27, 28).

Study sample

Study participants were recruited using a multi-stage

stratified sampling strategy. Two provinces from the most

developed eastern region (Shandong and Hebei), the

developing central region (Hubei and Hunan), and the

least developed western region (Guizhou and Qinghai) were

purposely identified first, respectively. This was followed by

convenient sampling of four metropolitan public tertiary

hospitals and four rural county public hospitals in each

participating province.

Clinical nurses who had direct patient contacts in the

48 sample hospitals were eligible for the survey. A sample

size of 2,422 to 3,776 would enable detection of a difference

of 2–2.5 percentage points should 25% respondents had a

certain level of work-related accumulative fatigue (assuming

an even distribution of respondents across the four levels of

accumulative fatigue), with α being set at 0.05 and statistical

power (1-β) being set at 0.80 (29). Therefore, we decided to

recruit 80 nurses from each metropolitan tertiary hospital and

60 nurses from each rural county hospital.
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TABLE 2 Characteristics of study participants (n = 2,918).

Characteristics TotalN (%) Region, N (%) Hospital, N (%)

Eastern Central Western p Metropolitan Rural country p

Gender

Male 105 (3.6) 61 (6.4) 11 (1.2) 33 (3.3) <0.001 47 (2.7) 58 (5.0) 0.001

Female 2,813 (96.4) 895 (93.6) 943 (98.8) 975 (96.7) 1,719 (97.3) 1,094 (95.0)

Age (years)

<30 1,344 (46.1) 403 (42.2) 478 (50.1) 463 (45.9) 0.009 800 (45.3) 544 (47.2) 0.127

30–40 1,251 (42.9) 434 (45.4) 387 (40.6) 430 (42.7) 754 (42.7) 497 (43.1)

>40 323 (11.1) 119 (12.4) 89 (9.3) 115 (11.4) 212 (12.0) 111 (9.6)

Marital status

Married 2,169 (74.3) 711 (74.4) 700 (73.4) 758 (75.2) 0.652 1,268 (71.8) 901 (78.2) <0.001

Not married 749 (25.7) 245 (25.6) 254 (26.6) 250 (24.8) 498 (28.2) 251 (21.8)

Qualification

Associate degree 929 (31.8) 296 (31.0) 276 (28.9) 357 (35.4) 0.007 447 (25.3) 482 (41.8) <0.001

Bachelor degree or above 1,989 (68.2) 660 (69.0) 678 (71.1) 651 (64.6) 1,319 (74.7) 670 (58.2)

Professional title

No title 383 (13.1) 163 (17.1) 93 (9.7) 127 (12.6) <0.001 237 (13.4) 146 (12.7) 0.005

Junior 1,703 (58.4) 507 (53.0) 570 (59.7) 626 (62.1) 991 (56.1) 712 (61.8)

Middle 734 (25.2) 251 (26.3) 255 (26.7) 228 (22.6) 467 (26.4) 267 (23.2)

Senior 98 (3.4) 35 (3.7) 36 (3.8) 27 (2.7) 71 (4.0) 27 (2.3)

Monthly salary (Yuan)

<5,000 1,774 (60.8) 600 (62.8) 677 (71.0) 497 (49.3) <0.001 893 (50.6) 881 (76.5) <0.001

5,000–8,000 1,040 (35.6) 322 (33.7) 260 (27.3) 458 (45.4) 777 (44.0) 263 (22.8)

>8,000 104 (3.6) 34 (3.6) 17 (1.8) 53 (5.3) 96 (5.4) 8 (0.7)

Years of work experience

<5 802 (27.5) 279 (29.2) 239 (25.1) 284 (28.2) 0.192 500 (28.3) 302 (26.2) <0.001

5–10 1,283 (44.0) 403 (42.2) 447 (46.9) 433 (43.0) 720 (40.8) 563 (48.9)

>10 833 (28.5) 274 (28.7) 268 (28.1) 291 (28.9) 546 (30.9) 287 (24.9)

Total 2,918 (100) 956 (32.8) 954 (32.7) 1,008 (34.5) 1,766 (60.5) 1,152 (39.5)

Survey instrument

The questionnaire was developed in Chinese language,

which contained two sections. The first section tapped into

the sociodemographic characteristics of respondents, including

gender (male, female), age (years), marital status (married,

not married), qualification (associate degree, bachelor degree

or above), professional title (no title, junior, middle, senior),

monthly salary (<5,000, 5,000–8,000, >8,000 Yuan), and years

of work experience.

The second section measured work-related accumulative

fatigue using the “Self-diagnosis Checklist for Assessment of

Workers’ Accumulated Fatigue” scale, which was developed

by the Ministry of Health, Labor and Welfare of Japan, and

had been adapted to the context of China and validated in

a variety of settings (30–32). The scale contains 13 items

measuring symptoms of fatigue (such as sleepy, irritation,

tiredness, anxiety, and difficult to focus) and 7 items measuring

work burden (such as overwork, irregular schedule, night

shift, and break time). The fatigue symptoms were rated on

a three-point frequency scale (0 = rarely; 1 = sometimes;

3 = often), resulting in a summed score that categories

fatigue into four grades: I (0-4); II (5-10); III (11-20); IV

(21-39) (32). The work burden items were rated on a two-

or three-point scale, ranging from low (0) to high (1 or 3)

burdens (Supplementary Table S1). A summed score was then

calculated to categorize work burden into four levels: A (0);

B (1-2); C (3-5); and D (6-15) (32). The subscales of fatigue

symptoms and work burden had a Cronbach’s alpha coefficient

of 0.931 and 0.813, respectively, in this study, indicating good

internal consistency.

The two subscales generated a matrix (Table 1) that classifies

work-related accumulative fatigue into four levels: low, a little

high, high, and very high (28).
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TABLE 3 Fatigue symptoms and work burden reported by respondents (n = 2,918).

Total N (%) Region, N (%) p Hospital, N (%) p

Eastern Central Western Urban Rural

Fatigue symptoms

I (0–4) 428 (14.7) 161 (16.8) 121 (12.7) 146 (14.5) <0.001 274 (15.5) 154 (13.4) 0.381

II (5-10) 774 (26.5) 288 (30.1) 226 (23.7) 260 (25.8) 466 (26.4) 308 (26.7)

III (11–20) 1,160 (39.8) 354 (37.0) 411 (43.1) 395 (39.2) 700 (39.6) 460 (39.9)

IV (21–39) 556 (19.1) 153 (16.0) 196 (20.5) 207 (20.5) 326 (18.5) 230 (20.0)

Work burden

A (0) 645 (22.1) 222 (23.2) 186 (19.5) 237 (23.5) 0.001 415 (23.5) 230 (20.0) <0.001

B (1-2) 585 (20.0) 189 (19.8) 171 (17.9) 225 (22.3) 382 (21.6) 203 (17.6)

C (3-5) 894 (30.6) 295 (30.9) 291 (30.5) 308 (30.6) 525 (29.7) 369 (32.0)

D (6-15) 794 (27.2) 250 (26.2) 306 (32.1) 238 (23.6) 444 (25.1) 350 (30.4)

Data collection

Data were collected from January to November 2018.

Trained investigators visited the participating hospitals and

invited the eligible nurses to self-complete the questionnaire.

The survey was anonymous. On average, each survey took

5 to 10min to complete. Implied informed consent was

obtained from each participant prior to the survey. Participation

in the survey was completely anonymous and voluntary.

A total of 3,246 questionnaires were returned, with 2,918

(86.85%) containing no missing values and being included in

data analysis.

Statistical analysis

Data were entered into EpiData 3.0 and analyzed using

SPSS 19.0. A two-side p-value of <0.05 was considered

statistically significant.

The characteristics of study participants were described

through frequency distributions and compared between urban

and rural settings and across the three regions using Chi-

square tests. We tested the urban-rural and regional differences

in the frequency distributions of fatigue symptoms and

work burden in the study participants first using Chi-square

tests (Supplementary Table S2), before presenting the levels of

work-related accumulative fatigue by the characteristics of

study participants. Multivariate ordinal regression models were

established to determine the sociodemographic characteristics

associated with work-related accumulated fatigue.

Results

Characteristics of respondents

The vast majority of respondents were women (96.4%),

younger than 40 years (89.0%), married at the time of the survey

(74.3%), and obtained a university degree (68.2%). Most (58.4%)

had a junior professional title, and earned< 5,000 Yuanmonthly

salary (equivalent to 740 US dollar). About 44% had 5–10 years

of work experience (Table 2).

The respondents from the more developed eastern

region were older compared with their central and western

counterparts. A higher percentage of male nurses from the

eastern region and the rural setting participated in the survey.

The rural participants were more likely to be married than

their urban counterparts. The participants from the western

region and the rural setting had lower levels of education and

lower salary, although the rural participants had longer working

experience (Table 2).

Fatigue symptoms and work burden

About 19% of respondents reported grade IV fatigue

symptoms. Those from the central and western regions (p

< 0.001) were more likely to report higher levels of fatigue

(Table 3).

Similarly, 27.2% of respondents reported level D work

burden. Those from the central region (p = 0.001) and

rural settings (p < 0.001) were more likely to report higher

levels of work burden (Table 3). Higher levels of fatigue

symptoms were associated with higher levels of work burden

(Supplementary Table S3).

Work-related accumulative fatigue

About one third of respondents reported low work-related

accumulative fatigue, while 23.1% reported high and 24.6%

reported very high levels of work-related accumulative fatigue

(Table 4). Female gender (p < 0.001) and younger age (p =

0.002) were associated with higher work-related accumulative

fatigue. Those who were married (p = 0.001), held a bachelor

degree or above degree (p < 0.001), and had a professional title
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TABLE 4 Sociodemographic characteristics associated with work-related accumulative fatigue (n = 2,918).

Characteristics Work-related accumulative fatigue p

Low A little high High Very high

Gender

Male 32 (30.5) 50 (47.6) 10 (9.5) 13 (12.4) <0.001

Female 932 (33.1) 511 (18.2) 664 (23.6) 706 (25.1)

Age (years)

<30 483 (35.9) 242 (18.0) 299 (22.2) 320 (23.8) 0.002

30–40 358 (28.6) 257 (20.5) 304 (24.3) 332 (26.5)

>40 123 (38.1) 62 (19.2) 71 (22.0) 67 (20.7)

Marital status

Married 673 (31.0) 432 (19.9) 515 (23.7) 549 (25.3) 0.001

Not married 291 (38.9) 129 (17.2) 159 (21.2) 170 (22.7)

Qualification

Associate degree 361 (38.9) 159 (17.1) 215 (23.1) 194 (20.9) <0.001

Bachelor degree or above 603 (30.3) 402 (20.2) 459 (23.1) 525 (26.4)

Professional title

No title 190 (49.6) 54 (14.1) 78 (20.4) 61 (15.9) <0.001

Junior 529 (31.1) 333 (19.6) 396 (23.3) 445 (26.1)

Middle 219 (29.8) 151 (20.6) 168 (22.9) 196 (26.7)

Senior 26 (26.5) 23 (23.5) 32 (32.7) 17 (17.3)

Monthly salary (Yuan)

<5,000 554 (31.2) 346 (19.5) 406 (22.9) 468 (26.4) 0.067

5,000–8,000 368 (35.4) 197 (18.9) 243 (23.4) 232 (22.3)

>8,000 42 (40.4) 18 (17.3) 25 (24.0) 19 (18.3)

Years of work experience

<5 330 (41.1) 141 (17.6) 162 (20.0) 169 (21.1) <0.001

5–10 355 (27.7) 260 (20.3) 316 (24.6) 352 (27.4)

>10 279 (33.5) 160 (19.2) 196 (23.5) 198 (23.8)

Hospitals

Metropolitan 616 (34.9) 345 (19.5) 402 (22.8) 403 (22.8) 0.011

Rural county 348 (30.2) 216 (18.8) 272 (23.6) 316 (27.4)

Region

Eastern 331 (34.6) 206 (21.5) 201 (21.0) 218 (22.8) <0.001

Central 265 (27.8) 185 (19.4) 221 (23.2) 283 (29.7)

Western 368 (36.5) 170 (16.9) 252 (25.0) 218 (21.6)

Total 964 (33.0) 561 (19.2) 674 (23.1) 719 (24.6)

(p< 0.001) and over 5 years of work experience (p< 0.001) were

more likely to report higher levels of work-related accumulative

fatigue. Higher levels of work-related accumulative fatigue were

also reported by the respondents from the central region (p <

0.001) and rural settings (p= 0.011).

The ordinal logistic modeling confirmed that male

respondents (AOR = 0.614, p = 0.005) and those who had

associate degree (AOR = 0.806, p = 0.007), held a junior title

(AOR= 0.644, p= 0.046) or no title (AOR= 0.374, p < 0.001),

and worked in metropolitan hospitals (AOR = 0.816, p =

0.006) had lower levels of work-related accumulative fatigue.

By contrast, an age between 30 and 40 years (AOR = 1.346,

p = 0.034), 5–10 years of work experience (AOR = 1.277, p

= 0.034), and working in the central region (OR = 1.276, p

= 0.004) were significant predictors of higher work-related

accumulative fatigue (Table 5).

Discussion

Over 47% of study participants in our study reported high or

very high levels of work-related accumulative fatigue. Although
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TABLE 5 Predictors of work-related accumulative fatigue-ordinal logistic regression modeling (n = 2,918).

Variables β Standard deviation Wald p Adjusted odds

ratio (AOR)

95% confidence interval

Lower bound Higher bound

Threshold

(Low) −0.692 0.272 6.470 0.011

(A little high) 0.133 0.271 0.241 0.624

(High) 1.190 0.272 19.085 <0.001

Gender

Men −0.488 0.174 7.823 0.005 0.614 0.436 0.864

Women Reference

Age (years)

<30 0.282 0.174 2.648 0.104 1.326 0.944 1.864

30–40 0.297 0.141 4.479 0.034 1.346 1.022 1.774

>40 Reference

Marital status

Married −0.038 0.098 0.147 0.702 0.963 0.795 1.167

Not married Reference

Qualification

Associate degree −0.216 0.079 7.404 0.007 0.806 0.690 0.941

Bachelor degree or above Reference

Professional title

No title −0.985 0.249 15.660 <0.001 0.374 0.229 0.608

Junior −0.441 0.221 3.979 0.046 0.644 0.417 0.992

Middle −0.220 0.200 1.208 0.272 0.802 0.542 1.188

Senior Reference

Monthly salary (Yuan)

<5,000 0.374 0.194 3.724 0.054 1.453 0.994 2.123

5,000–8,000 0.139 0.190 0.539 0.463 1.149 0.792 1.668

>8,000 Reference

Years of work experience

<5 −0.036 0.154 0.056 0.813 0.964 0.713 1.304

5–10 0.244 0.115 4.484 0.034 1.277 1.018 1.600

>10 Reference

Hospitals

Metropolitan −0.203 0.073 7.676 0.006 0.816 0.707 0.942

Rural country Reference

Region

Eastern −0.001 0.084 <0.001 0.988 0.999 0.848 1.176

Central 0.244 0.084 8.347 0.004 1.276 1.082 1.506

Western Reference

this level is comparatively lower than that reported by medical

doctors in China (28), it is higher than those reported by

employees in other sectors, such as enterprise workers and

lawyers (30, 33). Nurses provide continuous care for patients.

They usually have night shifts and need to keep high levels of

alertness day and night, which often lead to sleep problems (34,

35). Previous studies found that night shifts are associated with

increased fatigue (17, 36, 37). Mild fatigue may be imperceptible,

but accumulative fatigue can have serious consequences, even

death from overwork (38).

We found that female nurses experienced higher levels

of work-related accumulative fatigue than male nurses. This

result is consistent with the findings of previous studies (38).

Worldwide, nursing workforce is dominated by women. The
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gender difference is a serious issue of concern (39). Women also

take disproportional burden of care for family members, not

only for children, but also for the elderly (40–42).

It appears that the nurses in their mid-career, in particular

those aged between 30 and 40 years, had 5–10 years of

work experience, and held a professional title experienced

higher levels of work-related accumulative fatigue than others.

The results are consistent with the findings of other studies

conducted in various hospital units in China (43–45). This is

likely to be a reflection of high levels of responsibilities assigned

to the nurses in these categories. Unlike their more senior

colleagues, mid-career nurses continue to take frontline clinical

duties in addition to supervision and management roles. A

previous study found that senior nurses with a professional title

reported high levels of stress in emergency management (46).

There is evidence that nursing staff shortage is associated

with higher levels of work-related accumulative fatigue. In our

study, those from the central region and rural settings reported

higher levels of work-related accumulative fatigue. Despite

rapid socioeconomic development in China, regional disparities

remain a great concern. Financing accountability has been

delegated to local governments in China. Although the central

government has prioritized the least developed western region

for central financial subsidies, the central developing region

has been struggling with limited financial capacities (47). Rural

county hospitals play a pivotal role in the Chinese healthcare

system (48). They not only lead the three-tier healthcare delivery

system for rural residents, but also serve as a liaising platform

for tertiary hospitals (all metropolitan) to reach rural consumers

(49). From 2010 to 2018, patient visits to country hospitals

increased by 73.16%, but the number of staff in county hospitals

only increased by 71.43%. Nursing shortage is particularly

serious in rural settings. There were 5.08 registered nurses per

1,000 urban residents, compared with 1.80 for rural residents in

2018 (22).

Multi-faceted strategies are needed to manage work-related

accumulative fatigue of nurses (50). An early warning system can

be established to monitor the level of work-related accumulative

fatigue experienced by nurses. A fine balance between work

productivity and staff well-being needs to bemaintained. Indeed,

work life balance has become one of the major tasks of human

resources management (51, 52). Additional support to mid-

career female nurses can be prioritized if the choice of staffing

increase is not available. Meanwhile, increasing central policy

attention should be paid to addressing the inequalities across

regions and between urban and rural settings. Strengthening

primary care can also help reduce hospital burdens (53).

This study has several limitations. The study adopted a

cross-sectional design and no causal relationships should be

assumed. Self-reported data were collected, which are subject to

recall bias. Further studies are needed to determine the impacts

of the high level of work-related accumulative fatigue on the

well-being of nurses and the safety of patients.

Conclusion

High levels of work-related accumulative fatigue are evident

in public hospital nurses in China, in particular in those in

their mid-career. Although this problem is widespread across

regions and in both urban and rural settings, significant regional

disparities exist. Nursing shortage is most serious in the central

region and rural settings, and their nurses have suffered a higher

level of work-related accumulative fatigue than others. These call

for urgent policy attention as work-related accumulative fatigue

is not only a matter of staff well-being, but also a matter of

patient safety and quality of patient care.
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Objective: To evaluate risk factors a�ecting survival in patients diagnosed

with pneumoconiosis and propose strategies to improve the quality of life in

these patients.

Methods: The basic patient information was obtained from the

pneumoconiosis report card. Disease types, regions, and industry distribution

of pneumoconiosis were analyzed. The Kaplan-Meier survival curves and the

Cox proportional risk regression model was used for survival analysis.

Results: A total of 13,812 patients were diagnosed with pneumoconiosis in

Zhejiang province from 1987 to 2019. The overall survival rate at the end of

life table analysis was 83%. Kaplan-Meier analyses showed that there were

significant di�erences between survival curves depending on the stage of

first diagnosis, age at first diagnosis, type of pneumoconiosis, industry, and

duration of dust exposure (P < 0.05). The results of Cox proportional hazards

regression analysis showed that pneumoconiosis stage of first diagnosis, age

at first diagnosis, industry, and duration of dust exposure were risk factors

a�ecting patient survival (P < 0.05).

Conclusions: The patients with high stage of pneumoconiosis at first

diagnosis, older age, and long duration of dust exposure should be followed

up and monitored as key population, and the industries with high incidence

of pneumoconiosis such as mining and construction should be supervised as

key industries.

KEYWORDS

occupational disease, pneumoconiosis, dust-exposure, survival analysis, Kaplan-

Meier
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Introduction

Pneumoconiosis is the most widely distributed occupational

disease worldwide. Pneumoconiosis is characterized by diffuse

fibrosis of the lung tissue that is caused by long-term

inhalation and retention of productive mineral dust in the

lungs during occupational activities. According to the Global

Burden of Disease Study 2017, the number of confirmed

cases of pneumoconiosis was increased from 36,186 cases

in 1990 to 60,055 in 2017 (1). In 2017, silicosis was the

most common type of pneumoconiosis worldwide, followed

by coal worker pneumoconiosis (CWP). In recent decades,

with the rapid economic development, accelerated urban

construction, and increased demand for mineral resources in

China, a large number of enterprises with backward production

technology, incomplete protective equipment, and inadequate

health management have emerged in small mines and small

smelting industries. Meanwhile, with the increase in migrant

workers, the probability of people who are employed in

related industries in China to suffer from pneumoconiosis

has increased. There are ∼26,000–28,000 newly reported cases

of pneumoconiosis in China every year (2). According to

the Report on Occupational Disease Prevention and Control

issued by the Ministry of Health of China from 2010 to 2018,

pneumoconiosis ranks first in incidence among occupational

diseases every year, accounting for more than 70% of the cases

(3), making it the leading occupational disease in China.

The main clinical manifestations of pneumoconiosis include

dyspnea, cough, expectoration, and chest pain. Currently,

there is no effective treatment for lung injury caused by

pneumoconiosis (4). Even if the patients are no longer exposed

to the dust, lung function damage gradually worsens as the

disease progresses, and complications such as tuberculosis,

corpulmonale, and chronic obstructive pulmonary disease

(COPD) may occur. Currently, the main treatments include

symptomatic and rehabilitation treatments. Patients are being

followed up and reexamined regularly, and the treatment plan

is adjusted according to the patient’s condition (5). In addition,

patients are advised to strengthen nutrition, perform physical

exercise, and maintain a healthy lifestyle to alleviate symptoms,

delay disease progression, prolong survival time, and reduce the

incidence of complications. As a lifelong occupational disease,

pneumoconiosis shortens the survival time in patients, reduces

their ability to work, and causes great loss to their health

and economy.

To prevent pneumoconiosis, the International Labor

Organization (ILO) and theWorld Health Organization (WHO)

jointly launched a global pneumoconiosis elimination plan,

aiming at eradicating pneumoconiosis worldwide by 2030.

In 2016, China issued the National Occupational Disease

Control Program (2016–2020) to promote the construction

of healthy China and further protect laborer rights and

interests. The governance of occupational pneumoconiosis

is a key task in this program (6). This study aimed to

evaluate the incidence of pneumoconiosis and its influencing

factors in the context of the living conditions in patients

in Zhejiang Province. Further, this study aimed to develop

strategies to prevent the occurrence and development of

pneumoconiosis, reduce associated complications, prolong the

survival, and improve the quality of life in patients. To this

end, the newly reported occupational pneumoconiosis patients

in Zhejiang Province from 1987 to 2019 were followed up. The

epidemiological characteristics of pneumoconiosis and patient

survival were analyzed, with the aim to provide a scientific

basis for the prevention and treatment of pneumoconiosis in

Zhejiang Province.

Materials and methods

Study population

Patients who were diagnosed with pneumoconiosis

according to the Diagnosis of Occupational Pneumoconiosis

(GBZ70-2015) should be reported in the national occupational

disease report card by occupational disease diagnosis agencies

promptly (7). The national occupational disease report

card contained the general information (e.g., name, sex,

age, job, industry, and years exposed to dust) and disease

information (e.g., date of diagnosis, and the type and stage of

pneumoconiosis). Through the report card, patients diagnosed

with pneumoconiosis in Zhejiang Province from 1987 to

2019 were included in this study. The survival situation of

these patients was obtained from the police system which

took charge of census register. The insurance, e.g., basic

medical insurance, employment injury insurance, and employer

compensation, these patients had was obtained from social

security departments, medical security departments, civil

affairs departments, and human resources departments. The

patients’ underlying causes of death were obtained through the

residential cause of death surveillance system. All information

was checked by telephone follow-up. The study protocol was

approved by the ethics committee of the Zhejiang Center for

Disease Control and Prevention, China (approval reference

number: 2022-026-01).

All cases were divided into two categories: death cases

and censored cases. The following classification criteria were

used: death cases corresponded to the patients who died

of pneumoconiosis and its complications (such as chronic

obstructive pulmonary disease, tuberculosis, emphysema, etc.);

censored cases corresponded to either those who survived after

follow-up, or died of other causes unrelated to pneumoconiosis

(such as accidents, diabetes, leukemia, etc.) during the follow-

up period, or were lost to follow-up. The survival time in

patients with pneumoconiosis in this study was defined as

the time period between the year of first diagnosis and year

of death.
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Diagnosis of occupational
pneumoconiosis

According to the pneumoconiosis diagnostic criteria

in China—Diagnosis of Occupational Pneumoconiosis

(GBZ70-2015), experts in occupational disease diagnosis

should make the diagnosis after taking many elements into

consideration such as the occupational history exposed

to mineral dust, clinical manifestation, posterior-anterior

chest X-ray radiographs, epidemiological survey data on

pneumoconiosis, the working environment, etc. The small

opacity and pleural plague were the typical characteristics of

X-ray image of pneumoconiosis. Comparing to a diagnostic

standard radiograph for pneumoconiosis, the conclusion could

be drawn about whether occupational pneumoconiosis was

present and the type and stage of pneumoconiosis. It could be

grouped into three stages based on the X-ray image: Stage I,

Stage II, and Stage III. The increase in grade represented the

progression of pneumoconiosis. Patients could progress from

Stage I to Stage II, from Stage II to Stage III, or directly from

Stage I to Stage III.

Statistical analysis

Excel 2016 was used to build the patient database.

Descriptive and survival analyses were performed using SPSS

21.0. Continuous variables were presented as mean with

standard deviation, and categorical variables were presented

as proportions. Analysis of variance was used to compare

continuous variables between different groups and chi-square

test was used for categorical variables. The Kaplan-Meier

survival curves were plotted and the log-rank test was used

to compare the survival curves of different groups. With

outcome and survival times being the dependent variables

and the potential risk factors being the independent variables,

the univariate Cox regression model was conducted firstly for

screening, and then the multivariate Cox regression model was

conducted to analyze the influencing factors for patient survival.

The P < 0.05 was considered significant.

Results

Epidemiological characteristics

General information

A total of 13,812 patients were diagnosed with

pneumoconiosis in Zhejiang province from 1987 to 2019.

Among them, 96.7% (13,356) were men and 3.3% (456) women.

As shown in Figure 1, the number of confirmed pneumoconiosis

cases in 2013 and 2014 was higher than that in other years.

Among all the confirmed pneumoconiosis cases, there were

FIGURE 1

Pneumoconiosis incidence in Zhejiang Province from 1987 to

2019.

TABLE 1 Stage distribution of di�erent types of pneumoconiosis

cases in Zhejiang Province from 1987 to 2019.

Types of pneumoconiosis Stage of pneumoconiosis Total

I II III

Silicosis 4,838 1,779 2,279 8,896

CWP 1,873 701 261 2,835

Graphite pneumoconiosis 22 4 1 27

Carbon black pneumoconiosis 11 3 1 15

Asbestosis 110 14 1 125

Talc pneumoconiosis 5 5 2 12

Cement pneumoconiosis 658 33 8 699

Mica pneumoconiosis 1 4 0 5

Pottery worker’s pneumoconiosis 39 6 6 51

Aluminosis 14 7 0 21

Welder’s pneumoconiosis 273 22 3 298

Founder pneumoconiosis 78 5 4 87

Others 515 155 71 741

Total 8,437 2,738 2,637 13,812

CWP, coal worker pneumoconiosis.

8,437 cases (61.1%) in Stage I, 2,738 cases (19.8%) in Stage II,

and 2,637 cases (19.1%) in Stage III. Table 1 shows that silicosis

was the most common type (8,896 cases, 64.4%) among all types

of pneumoconiosis, followed by CWP (2,835 cases, 20.5%).

Progressed stages of pneumoconiosis

There were totally 894 progressed cases of pneumoconiosis

from 1987 to 2019. There were statistically significant differences

in the average period of pneumoconiosis progression between

progression from Stage I to Stage II, progression from Stage
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TABLE 2 Disease progression between stages among patients with di�erent types of pneumoconiosis in Zhejiang Province from 1987 to 2019.

Stage of pneumoconiosis n years Silicosis CWP Others F P

I–II 534 7.01± 6.34 7.33± 5.94 6.79± 7.13 6.14± 5.57 1.035 0.356

II–III 158 7.84± 7.14 7.35± 6.69 9.81± 8.82 7.00± 4.06 1.555 0.214

I–III 202 9.04± 6.74 7.83± 5.85 13.05± 7.99 10.86± 7.62 11.352 <0.001

CWP, coal worker pneumoconiosis.

II to Stage III, and progression from Stage I to Stage III (F =

7.141, P = 0.001). It took an average of (7.01 ± 6.34) years

for pneumoconiosis patients at Stage I to progress to Stage II,

which was not statistically different (P > 0.05) from the average

period (7.84 ± 7.14 years) of pneumoconiosis progression from

Stage II to Stage III. There was also no significant difference

in the average period of pneumoconiosis progression between

progression from Stage II to Stage III and progression from

Stage I to Stage III. As a contrast, it took much longer for

pneumoconiosis patients to progress from I to III than it did to

progress from I to II (t = −3.719, P < 0.001). The progression

of pneumoconiosis stages among the different types is shown

in Table 2. For the progression from I to II and from II to

III, there was no significant difference between the types of

pneumoconiosis (P > 0.05). For the progression from I to III,

there was a significant difference between different types of

pneumoconiosis (F = 11.352, P < 0.001).

Regional distribution

The top three cities reporting the most cases of

pneumoconiosis from 1987 to 2019 were Quzhou (3,048

cases, 22.5%), Taizhou (3,038 cases, 21.5%), and Huzhou (1,706

cases, 16.4%), accounting for 56.4% of all pneumoconiosis cases

in Zhejiang. In addition, in Quzhou and Huzhou, the CWP

cases were most frequently reported among all cases, while

silicosis cases were most frequently reported in other regions

(Table 3).

Industry distribution

From 1987 to 2019, the non-metallic mineral processing

industry (3,972 cases, 28.76%), coal mining (2,503 cases,

18.13%), public administration, social security, and social

organization (1,632 cases, 11.81%), non-metallic mineral

products industry (1,561 cases, 11.30%), and construction

industry (770 cases, 5.57%) ranked the top five among all

industries, accounting for 75.2% of the total pneumoconiosis

cases. A total of 6,814 people were confirmed in the coal mining

industry, accounting for 49.3% of the total pneumoconiosis cases

(Table 4).

The pneumoconiosis at Stage I had the highest constituent

ratio in all industries. In the mining industry, Stage I, II and

III accounted for 60.3% (3,678 cases), 19.1% (1,493 cases) and

TABLE 3 Regional distribution of pneumoconiosis cases reported in

Zhejiang Province from 1987 to 2019.

Cities Silicosis (n) CWP (n) Others (n) Total

Hangzhou 1,233 196 128 1,557

Ningbo 828 3 512 1,343

Wenzhou 1,300 11 86 1,397

Jiaxing 127 5 73 205

Huzhou 713 843 150 1,706

Shaoxing 190 0 59 249

Jinhua 502 47 101 650

Quzhou 562 1,708 778 3,048

Zhoushan 112 1 46 159

Taizhou 2,969 7 62 3,038

Lishui 360 14 86 460

Total 8,896 2,835 2,081 13,812

CWP, coal worker pneumoconiosis.

20.6% (1,643 cases) of total pneumoconiosis cases, respectively

(Table 5).

Dust-exposed working years

Table 6 shows the dust-exposed working years for different

types of pneumoconiosis. From 1987 to 2019, the average

dust-exposed working years among pneumoconiosis patients

in Zhejiang was (13.9 ± 8.6) years, the median exposure time

was 12.6 years, and the longest dust-exposed working years was

45.3 years. Pottery worker’s pneumoconiosis had the longest

mean years of dust exposure (17.5 ± 9.3 years), and mica

pneumoconiosis had the shortest mean dust exposure (9.6± 0.9

years). Talc pneumoconiosis had the shortest median exposure

to dust (i.e., 6.8 years). There were significant differences in years

of dust exposure between the different types of pneumoconiosis

(F = 12.276, P < 0.001). Among all confirmed cases, those with

dust-exposed working years between 5 and 10 years had the

highest rate (21.1%), while there were only 87 cases (0.6%) with

dust-exposed working years≥40.0, as shown in Table 7.

Age distribution

As shown in Table 8, the average age at first diagnosis of

these patients was 52.4 years, and the median age was 52.0
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TABLE 4 Industry distribution of pneumoconiosis cases reported in

Zhejiang Province from 1987 to 2019.

Industry type Silicosis (n) CWP (n) Other (n) Total

Mining

Coal mining and

washing

392 2,055 56 2,503

Non-metallic mining 3,695 169 63 3,927

Other mining industries 363 12 9 384

Manufacturing

Manufacture of

non–metallic mineral

product

659 122 780 1,561

Other manufacturing

industries

1,340 195 729 2,264

Construction 603 9 158 770

Public administration,

social organization and

social security

1,283 222 127 1,632

Other industries 561 51 159 771

Total 8,896 2,835 2,081 13,812

years. At first diagnosis, the patients with various types of

pneumoconiosis were mostly in the 40- and the 50-year-old

age groups, accounting for 27.8 and 33.9%, respectively. The

average age of patients first diagnosised with Stage I, II, and

III pneumoconiosis was (51.0 ± 11.3), (54.5 ± 10.6), and (55.8

± 8.9) years, respectively. There was a statistically significant

difference in the age at first diagnosis of pneumoconiosis

patients at different stages (F = 241.78, P < 0.001).

Medical insurance for the confirmed cases

Among the patients, 93.2% had basic medical insurance,

58.7% had serious disease insurance, and 139 (1.4%) patients

had no insurance (Table 9). There was no statistically significant

difference in the medical insurance coverage in patients with

pneumoconiosis at different stages (χ2
= 2.523, P = 0.283), but

there were significant differences in the coverage of employment

injury insurance (χ2
= 289.524, P < 0.001) and employer

compensation (χ2
= 150.080, P < 0.001) in patients with

pneumoconiosis at different stages (Table 10).

Survival and influencing factors analyses

Survival analysis

Among the 13,812 confirmed pneumoconiosis patients in

Zhejiang Province, 9,754 were still alive, 3,285 died, and 773

were lost to follow-up. The average age at death was 68.1

years (range, 26.0–100.0). A total of 873 patients died of

TABLE 5 Industry distribution of pneumoconiosis of each stage at first

diagnosis in Zhejiang Province from 1987 to 2019.

Industry type I (n) II (n) III (n) Total

Mining

Coal mining and

washing

1,620 621 262 2,503

Non-metallic mining 1,821 770 1,336 3,927

Other mining industries 237 102 45 384

Manufacturing

Manufacture of

non–metallic mineral

product

1,282 176 103 1,561

Other manufacturing

industries

1,676 371 217 2,264

Construction 546 157 67 770

Public administration,

social organization and

social security

775 362 495 1,632

Other industries 480 179 112 771

Total 8,437 2,738 2,637 13,812

pneumoconiosis and associated complications, accounting for

26.6% of the deaths, with an average course of 11.0 years.

Among the patients with occupational pneumoconiosis

from 1987 to 2019, the shortest survival time was <1 year,

and the longest 33 years. The survival rates in patients

with occupational pneumoconiosis 10, 20, and 30 years after

diagnosis were 95, 92, and 84%, respectively. Finally, the

cumulative survival rate was 83%. The cumulative survival

curves in patients are shown in Figure 2.

Analysis of factors influencing survival in
pneumoconiosis patients

Impact of pneumoconiosis stage at first diagnosis on

the survival time

According to the pneumoconiosis stage at first diagnosis,

patients were divided into three groups: stage I, II, and III,

with an average survival time of 31.6, 28.9, and 25.8 years,

respectively. There was a significant difference in survival

between the different stages at the first diagnosis (χ2
= 863.673,

P < 0.001). The survival curves of the patients are shown in

Figure 3.

Impact of age at first diagnosis on survival time

Based on the age at first diagnosis of pneumoconiosis,

patients were divided into three groups: ≤30 years old, 31–

60 years old, and ≥61 years old, and their average survival

time were 32.7 years, 31.2 years, and 26.2 years, respectively.

There was a significant difference in survival curves between the
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TABLE 6 Dust-exposed working years for di�erent types of

pneumoconiosis in Zhejiang Province from 1987 to 2019.

Type of pneumoconiosis Dust-exposed working years

n Mean ± SD Median

Silicosis 8,896 14.2± 8.7 13

CWP 2,835 13.5± 8.2 13

Graphite pneumoconiosis 27 15.0± 8.8 12.8

Carbon black pneumoconiosis 15 12.6± 8.0 9

Asbestosis 125 14.8± 7.3 13.2

Talc pneumoconiosis 12 9.7± 7.0 6.8

Cement pneumoconiosis 699 11.1± 7.8 10.2

Mica pneumoconiosis 5 9.6± 0.9 9.5

Pottery worker’s pneumoconiosis 51 17.5± 9.3 18.6

Aluminosis 21 9.9± 5.5 11

Welder’s pneumoconiosis 298 11.4± 7.2 9.7

Founder pneumoconiosis 87 16.6± 9.5 15

Other 713 14.2± 9.2 11.4

Total 13,812 13.9± 8.6 12.6

CWP, coal worker pneumoconiosis.

TABLE 7 Dust-exposed working years of confirmed pneumoconiosis

cases in Zhejiang Province from 1987 to 2019.

Dust-exposed working years n %

<5.0 2,332 16.9

5.0∼ 2,912 21.1

10.0∼ 2,676 19.4

15.0∼ 2,643 19.1

20.0∼ 1,680 12.2

25.0∼ 780 5.6

30.0∼ 533 3.9

35.0∼ 169 1.2

≥40.0 87 0.6

Total 13,812 100

different age groups (χ2
= 414.302, P < 0.001). The survival

curves of the patients are shown in Figure 4.

Impact of industry on the survival time

According to the industry, patients were divided into

five groups: mining, manufacturing, construction, public

administration and social organization and social security, and

other industries. Their average survival times in these industries

were 29.9, 32.0, 31.4, 28.6, and 31.8 years, respectively. There

was a significant difference in survival time between the different

industries (χ2
= 57.266, P < 0.001).The corresponding survival

curves of the patients are shown in Figure 5.

TABLE 8 Age distribution at first diagnosis in patients with various

types of pneumoconiosis in Zhejiang Province from 1987 to 2019.

Age(year) Silicosis CWP Others Total

n % n % n % n %

<30 148 1.7 39 1.4 71 3.4 258 1.9

30 687 7.7 289 10.2 450 21.6 1,426 10.3

40 2,129 23.9 958 33.8 749 36 3,836 27.8

50 3,290 37 913 32.2 483 23.2 4,686 33.9

60 2,014 22.6 514 18.1 252 12.1 2,780 20.1

70 562 6.3 112 4 68 3.3 742 5.4

≥80 66 0.7 10 0.4 8 0.4 84 0.6

Total 8,896 100 2,835 100 2,081 100 13,812 100

CWP, coal worker pneumoconiosis.

TABLE 9 Insurance for prevalent cases of occupational

pneumoconiosis.

Type of insurance Pneumoconiosis Covered by

patients insurance

n %

Employment injury insurance 9,754 3,037 31.1

Employer compensation 1,669 17.1

Basic medical insurance 9,089 93.2

Serious disease insurance 5,722 58.7

Other 1,869 19.2

No insurance 139 1.4

Impact of pneumoconiosis types on the survival time

Patients were divided into three groups according to

the type of pneumoconiosis: silicosis, CWP, and other

pneumoconiosis. Their corresponding average survival times

were 30.1, 30.9, and 31.9 years, respectively. There were

statistically significant differences in survival times between the

groups with different pneumoconiosis types (χ2
= 76.229, P

< 0.001). The survival curves of the patients are shown in

Figure 6.

Impact of dust-exposed working years on the

survival time

According to the dust-exposed working years, patients

were divided into three groups: <10.0, 10.0–19.9, and ≥20.0

years. The average survival times in these three groups were

30.9, 30.5, and 30.3 years, respectively. There were statistically

significant differences in survival times between the groups

with different years of dust exposure (χ2
= 10.288, P =

0.006). The survival curves of the patients are shown in

Figure 7.
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TABLE 10 Insurance for prevalent cases of occupational

pneumoconiosis at various stages.

Insurance Stage of pneumoconiosis χ2 P

I II III

Basic medical insurance

Yes 5,572 1,738 1,179

No 429 152 84 2.523 0.283

Employment injury insurance 289.524 <0.001

Yes 2,203 533 301

No 3,798 1,357 1,563

Employer compensation 150.08 <0.001

Yes 1,198 327 144

No 4,803 1,563 1,719

FIGURE 2

Cumulative survival curves in patients with confirmed cases of

pneumoconiosis in Zhejiang Province from 1987 to 2019.

The Cox regression analyses

Table 11 shows the results of Cox regression analyse.

Based on the available data, there were six potential risk

factors influencing the survival in patients including sex,

pneumoconiosis stage at first diagnosis, age at first diagnosis,

industry, type of pneumoconiosis, and dust-exposed working

years. The univariate Cox regression analyses between patient

survival and each factor showed that there was no significant

difference of the effect on patient survival between males and

females (P = 0.351). The multivariate Cox regression analysis

for the remaining five factors showed that pneumoconiosis

stage at first diagnosis, age at first diagnosis, industry, and

dust-exposed working years were the risk factors influencing

the survival time of pneumoconiosis patients, while type of

pneumoconiosis was not statistically significant in this model

(P > 0.05). Patients with higher stage at first diagnosis, older

age at first diagnosis, longer duration of dust exposure, or from

FIGURE 3

Cumulative survival rate in patients at di�erent stages at first

diagnosis.

FIGURE 4

Cumulative survival rate in patients at di�erent ages at first

diagnosis.

mining and public administration and social organization and

social security industries had higher hazard ratio of death.

Discussion

Presently, pneumoconiosis is the leading occupational

disease in China. There is no effective cure for this condition,

which means it is a lifelong disease. Pneumoconiosis seriously

endangers the health of the occupational population and poses

a great burden on society. Studies have shown that due to

differences in enterprise types and scales, protective measures,

government supervision, health education, and so on, the

epidemiological characteristics of pneumoconiosis in different

regions are also different.
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FIGURE 5

Cumulative survival rate in patients in di�erent industry.

FIGURE 6

Cumulative survival rate in patients with di�erent

pneumoconiosis types.

The type of pneumoconiosis in Zhejiang Province was

mainly silicosis, followed by CWP. This was different from the

distribution of the main pneumoconiosis types in Guangdong

Province (8), Hunan Province, Xinjiang Uygur Autonomous

Region, and Tianjin. Silicosis ranked first in Guangdong

Province, followed by welder pneumoconiosis and other

pneumoconiosis. CWP was the leading type of pneumoconiosis

in Hunan Province and Xinjiang Uygur Autonomous Region,

followed by silicosis. Silicosis and caster pneumoconiosis were

the main types of pneumoconiosis in Tianjin. These could be

attributed to the local industrial structure and distribution of

natural resources. There were a large number of shipbuilding

enterprises in Guangdong Province, leading to many cases

of welder’s pneumoconiosis. Hunan and Xinjiang were main

distribution areas of coal mines in China, and CWP was the

leading pneumoconiosis type there. Tianjin was a city with

FIGURE 7

Cumulative survival rate in patients with di�erent years of dust

exposure.

developed processing industries and had nomining resources, as

a result of which CWPwas not themain type of pneumoconiosis.

In Zhejiang Province, there were coal resources dominated

by non-ferrous and non-metallic mines, therefore silicosis had

the largest number of cases. Coal resources in Zhejiang were

mainly distributed in Quzhou and Huzhou, which agreed

with the results of this study. The results showed that most

silicosis cases came from industries that produced silicium dust

during production and operation, such as non-metallic mineral

processing, non-metallic mineral products, and construction

industries. Furthermore, 72.5% of CWP cases came from the

coal mining and washing industry. These results agree with the

findings of a national study that silicosis cases were common

in the railway industry, building materials industry, non-ferrous

metal industry, andmetallurgy industry, and CWPwas common

in the coal mining and washing industry (9).

This study found that the highest number of new cases

was in 2013 and 2014. The possible reasons include: (1)

According to the relevant requirements of the Notice on

Standardized Construction of Occupational Disease Diagnosis

and Identification in Zhejiang Province [(2012) No.93]

formulated by the Health Department of Zhejiang Province, in

the second half of 2012, cities and counties began to allocate

more staff and equipment for occupational disease diagnosis and

strengthen personnel training, carry out publicity and training

in hospitals, and actively cultivate third-party intermediaries

with detecting qualifications; (3) In 2013, the Ministry of

Health formulated Administrative Measures for Diagnosis

and Identification of Occupational Diseases (Order No.91

of the Ministry of Health). In 2014, the Zhejiang Provincial

Health and Health Commission revised and improved the

original regulations and formulated the Working Regulations

for Occupational Disease Identification in Zhejiang Province,

which was distributed to all cities and counties. Similar
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TABLE 11 The Cox regression analysis.

Variables Groups Univariate Cox regression Multivariate Cox regression

β P Exp (β) 95.0% CI β P Exp (β) 95.0% CI

Sex Male*

Female −0.189 0.351 0.828 0.556–1.232

Stage at first

diagnosis

Stage I*

Stage II 1.201 <0.001 3.322 2.785–3.964 1.034 <0.001 2.813 2.347–3.370

Stage III 2.136 <0.001 8.465 7.196–9.959 1.908 <0.001 6.741 5.656–8.034

Age at first

diagnosis

≤30 years*

∼60 years 1.630 <0.001 5.105 2.116–12.314 1.549 0.001 4.708 1.948–11.377

>60 years 2.980 <0.001 19.694 8.124–47.740 2.710 <0.001 15.025 6.177–36.551

Industry Others*

Mining 0.908 <0.001 2.479 1.706–3.603 0.965 <0.001 2.624 1.794–3.839

Manufacturing −0.196 0.347 0.822 0.547–1.236 0.431 0.041 1.539 1.017–2.328

Construction 0.219 0.387 1.245 0.758–2.044 0.562 0.027 1.755 1.067–2.888

Public administration,

social organization and

social security

1.416 <0.001 4.121 2.779–6.110 1.349 <0.001 3.853 2.592–5.728

Type of

pneumoconiosis

Others *

Silicosis 1.007 <0.001 2.736 2.146–3.490 0.211 0.117 1.234 0.948–1.607

CWP 0.697 <0.001 2.007 1.542–2.611 0.207 0.167 1.230 0.917–1.649

Dust-exposure

years

<10.0 years*

<20.0 years 0.184 0.021 1.202 1.028–1.405 0.140 0.088 1.150 0.980–1.350

≥20 years 0.271 0.002 1.311 1.103–1.559 0.231 0.010 1.260 1.056–1.504

*Reference group; CI, confidence interval; CWP, coal worker pneumoconiosis.

observations were reported by other studies in which the results

were affected by these policies (10).

This study found that patients working in the mining

industry had a worse survival than those working in

other industries. The proportions of stage II and stage III

pneumoconiosis at first diagnosis in the mining industry were

higher than those in other industries, which may have been

due to the fact that dust exposure in the mining industry was

more than in other industries and led to faster progression

of the disease (11). In addition, “public administration, social

security and social organizations,” non-metallic mineral

products industry, and construction industry were associated

with a high number of confirmed pneumoconiosis cases.

This may be attributed to the fact that patients used to work

in dust-exposed posts in their early careers. A number of

mining enterprises have been successively shut down in

the past 30 years in Zhejiang Province. Due to the long

incubation period of pneumoconiosis, workers were uniformly

organized by the government for health examination after the

enterprises were shut down or went bankrupt, and workers

diagnosed with pneumoconiosis were recorded and reported.

The results suggest that the local government should pay

attention to the prevention and control of occupational

diseases and strengthen the supervision and management

of enterprises.

The progression from stage I to stage III took longer than

that from stage I to stage II. Factors affecting the degree of dust

exposure and type of dust, such as dust exposure duration, type

of work, and personal protection, could influence the time of

progression. Generally, the more dust exposure, the faster the

disease progresses, and the shorter the time of progression. This

study found that it took shorter for silicosis to progress from

stage I to stage III than CWP and other types of pneumoconiosis.

This may be attributed to the higher content of free silica and

more harm to health for silicious dust than other dusts. Relevant

studies also showed that the survival in silicosis patients was

worse than that in patients with other types of pneumoconiosis

(12, 13).
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The results of Cox regression analyses in this study showed

that dust-exposure working years was an important risk factor

affecting the survival time in patients, which was similar to the

results of other studies (14). It is reported that dust exposure

could affect the death of patients (15), which may be because the

long-term employment in the dust-exposed industries increases

the cumulative dust exposure of the workers. Related studies

have also shown that even dust with relatively small damage to

humans could cause great loss to the health in patients when

cumulative dust exposure is large (16). It is necessary to carry

out regular physical examinations to detect pneumoconiosis

as early as possible. In addition, the results also showed that

from 1987 to 2019, 16.9% of these cases were diagnosed with

pneumoconiosis only after a short-term exposure to dust for <5

years, demonstrating the need to strengthen the protection for

dust-exposed workers in Zhejiang Province.

There are still some deficiencies in the system construction

and coverage of social insurance for occupational disease

patients in China, which leads to the failure to implement

protection for some patients (17). Among the confirmed cases

in Zhejiang Province, although most people were covered

by basic medical insurance, the coverage of employment

injury insurance and employer compensation was still not

comprehensive, let alone the fact that there were 139 patients

without any type of insurance. This implied that the coverage

was not comprehensive enough, which indirectly aggravated

the difficulty in pneumoconiosis prevention and control (18).

Therefore, occupational disease management needs to be further

strengthened. Our results showed that there were statistically

significant differences in the coverage rate of employment

injury insurance and employer compensation between stage

I, II, and III pneumoconiosis, which was consistent with the

research results of Li et al. (19). This may indicate that

patients with insurance could receive a better financial support

and more actively go to hospitals for diagnosis or treatment

to delay the progression of diseases. This study also found

that there was no difference in the basic medical insurance

coverage among patients in different stages. Meanwhile, relevant

research showed that the concurrent rate of pneumoconiosis

complications was lower in patients with employment injury

insurance than in those without. This may indicate that

compared with basic medical insurance, employment injury

insurance and employer compensation were more important

economic support for patients with pneumoconiosis. Wang

et al. (20) found that poor economic status was an important

influencing factor leading to pneumoconiosis patients not

seeking medical services. Therefore, it is necessary to improve

insurance coverage and strengthen the economic support

for patients.

Related research (21, 22) showed that the life expectancy in

Zhejiang Province in 1998, 2003, 2008, 2010, 2013, and 2015

were 73.9, 75.9, 76.7, 77.3, 77.8, and 77.7 years, respectively,

and the average age at death in pneumoconiosis patients

in the corresponding years were 65.2, 61.0, 66.3, 68.4, 70.3,

and 70.4 years, respectively. The survival time in patients

with pneumoconiosis was shorter than that in the general

population. This study also found that with an increase in

the stage of pneumoconiosis, the stage of first diagnosis, and

the age at first diagnosis, the survival time in pneumoconiosis

patients decreased, which agrees with the results of a study

conducted in a coal mine in Jiangsu (23). A study found

that the older the pneumoconiosis patients were, the higher

the stage of pneumoconiosis was, and the more complications

were developed in the pneumoconiosis patients, and eventually

the survival time in patients was affected (24). It can be

concluded that as the disease progresses, the damage caused

by pneumoconiosis to health becomes increasingly serious.

Therefore, it is necessary to conduct timely intervention and

treatment for patients with pneumoconiosis to delay the disease

progression and prevent potential infections and complications.

Currently, there has been no survival analysis in

pneumoconiosis patients conducted in Zhejiang Province,

and this study filled the gap in related knowledge. Based on

the discussion of epidemiological characteristics, this study

adopted the Kaplan-Meier method and Cox proportional

risk regression model to conduct survival analysis. Compared

with the analysis of epidemiological characteristics that can

only observe the distribution characteristics of patients,

survival analysis can explore the risk factors affecting the

survival time in patients. The limitation of this study is

that it is a retrospective follow-up survey, which may lead

to inaccurate data for certain patients. In addition, this

study does not investigate the factors that may affect the

survival in patients, such as the type of work, enterprise type,

enterprise scale, cigarette smoking, regular exercise, and other

respiratory toxins.

Conclusion

In summary, 13,812 pneumoconiosis cases were reported in

Zhejiang Province from 1987 to 2019. Some patients had been

exposed to dust for <5.0 years, suggesting that there were short-

term dust-exposed patients in Zhejiang Province. Therefore, the

occupational health management of key industries and working

types should be strengthened. Industries with a high incidence

of pneumoconiosis, such as mining, construction, and other

industries should be supervised. In addition, providing financial

support for patients and promoting further improvement of

occupational disease insurance are also necessary to improve

patient survival and quality of life. Patients with higher

stage of pneumoconiosis at first diagnosis, older age, and

longer duration of dust exposure had a higher hazard ratio

of death.
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Context: The prehospital emergency system is essential for reducing mortality

and disability in emergency patients. However, the high turnover rate

of prehospital emergency physicians (PEPs) remains the most prominent

problems in the prehospital emergency system. Turnover intent (TI) is

predictive of actual turnover behavior; however, previous studies have mainly

focused on sociodemographic factors and job characteristics, ignoring many

other potential psychological factors, such as professional identity (PI) and job

burnout (JB).

Objectives: To measure the level of PI, JB, and TI of PEPs in Beijing, China.

We analyze the distribution of TI in di�erent social demography PEPs and then

further explore the influence of PI and JB on TI, to provide a reference and

suggestions for government departments to reduce the TI of PEPs.

Methods: An online questionnaire was distributed to 552 PEPs in Beijing,

and a total of 533 valid questionnaires were included. T-test and variance

analysis were used to examine the di�erences in the distribution of TI among

di�erent sociodemographic PEPs. Pearson’s correlation analysis was used to

test the correlation between PI, JB, and TI. The SEM was used to analyze the

relationships among PI, JB, and TI.

Results: Univariate analysis showed that age, marital status, education,

professional title, work experience, department and hukou were significantly

associated with TI. Pearson’s correlation analysis showed that PI was negatively

associatedwith JB and TI, and JBwas positively associatedwith TI. Professional

treatment identity (PTI, β =−0.24, 95%CI:−0.38∼-0.11), professionalmeaning

identity (PMI, β = −0.12, 95% CI: −0.23∼0.03), and emotional exhaustion (EE,

β = 0.40, 95% CI: 0.28∼0.51) seem to have direct impacts on TI. Given the

mediating role played by EE, PTI may have an indirect negative e�ect on TI

(β = −0.24, 95% CI: −0.32∼0.16).

Conclusion: PI and JB of PEPs in China are closely related to TI, which may

have unexpected e�ects on government departments to stabilize the team of

PEPs through a series of control measures. According to the above results, the
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professional treatment of PEPs needs to be improved, and external learning

opportunities should be increased. Legalization of medical rescue workers

should also be on the agenda.

KEYWORDS

job burnout, professional identity, mediation e�ect model, turnover intent,

prehospital emergency care

Introduction

Background

Prehospital emergency refers to emergency first aid provided

to patients suffering from various life-threatening emergencies,

such as trauma, poisoning, disasters and accidents suffered

before arriving at the hospital (1). This work is essential for

reducing mortality and disability in emergency patients (2). On

the one hand, the study of the Lancet showed that with the

change in disease spectrum, stroke and cardiovascular diseases

have become the main causes of death in Chinese residents (3).

The treatment of stroke and cardiovascular diseases is a race

against time, which makes the establishment and improvement

of a prehospital emergency care system become very important,

and has been widely considered by the society. On the other

hand, the global ecological environmental changes, resulting

in a variety of public health emergencies and sudden disaster

accidents, also show a growing trend, and the prehospital

emergency care system has become an important part of the

urban security system and public health emergency treatment

system (4).

However, high turnover rates and insufficient numbers

of prehospital emergency physicians (PEPs) remain the most

prominent problems in the prehospital emergency system (4).

Studies have shown that PEPs are more likely than other

professionals to leave their profession, either by retiring or

by pursuing nonemergency clinical practice, management,

research, or teaching (5). A study in France showed that

the turnover rates of PEPs ranged from 12 to 21.4%, and

excessive turnover eventually led to a mass exodus of PEPs

(6). One study indicated that the attrition rate for PEPs in

the United States within 2 years of completing training was

6.5%, with an estimated average attrition rate of 1.7% PEPs

per year (7). Similar results were found in Taiwan, China,

where the annual turnover rate of PEPs was 1.83% (8). The

prehospital emergency talent team is the foundation of the

rapid development of prehospital emergency capabilities, so the

establishment and stability of the prehospital emergency team is

very important (9). The characteristics of prehospital emergency

work (a heavy workload, emergency work, quick transitions,

the constant need to perform better and more quickly when

dealing with limited resources, uncertainty, a lack of recognition,

frustration, and interpersonal conflict) result in PEPs being

subjected to tremendous pressure, which can lead to resignation

(10). Due to the lack of staff, existing PEPs have to work at full

capacity or even overload, which further leads to a high turnover

rate, forming a vicious circle (11). Moreover, the grim situation

of PEPs shortages led to the prehospital emergency medical

services not running a sufficient number of vehicles on duty.

Without enough vehicles on duty, it is impossible to set up a tight

and reasonable emergency station network covering all areas,

resulting in the phenomenon that emergency vehicles arrive at

the scene slowly or even have no vehicles to send, which cannot

meet the needs of prehospital medical emergency services (4).

Therefore, it is urgent to effectively reduce the turnover rate

of PEPs and realize the stability of the prehospital emergency

physician team.

As early as the early 20th century, some scholars began

to study the demission behavior of employees. At present, the

concept of demission behavior is divided into a broad sense

and a narrow sense. The broad sense refers to “the change

of the individual’s status as an organization member” (12). In

the narrow sense, demission emphasizes that the individual

and the organization terminate the labor relationship and

leave from the organization, which can be divided into active

demission, passive demission and natural demission. Most of

the demission behaviors studied by scholars refer to the active

demission of employees (13). Turnover intent (TI) refers to the

attitude and idea generated by employees to voluntarily leave

the organization, which can be used to measure the degree to

which employees want to voluntarily leave the organization (14).

Mobley believes that to pay attention to the turnover behavior of

employees, it is necessary to study their TI first (15). Moreover,

TI has appropriate predictability and intervention for actual

turnover behavior, and its research value is higher than that of

actual turnover behavior (16). Therefore, effectively reducing TI

among PEPs is highly important. Previous studies have found

that gender, age, education level, work experience, salary and

work-family conflicts are all related stress factors for PEPs, which

can eventually lead to resignation (17). However, these studies

have mainly focused on sociodemographic factors and job

characteristics, ignoring many other potential factors. Mobley

pointed out that turnover is determined by some basic factors,
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such as the employee’s age and qualification, expectation of the

current job, job satisfaction, expectation of other jobs, etc. These

factors influence each other and jointly affect individual attitude

variables, and attitude variables eventually lead to turnover

(18). Therefore, this study included two attitude variables,

professional identity (PI) and job burnout (JB), to explore their

impact on TI.

PI refers to a person’s views concerning a number of factors,

such as the social value and goal of the work or task in which he

or she is engaged, and this term indicates his or her recognition

and understanding of the content, nature and value of this

occupation (19). Niemi believes that PI is the self-concept of

employees, which refers to the understanding of the nature,

content and value of the occupation in the process of long-term

engagement in a certain occupation. It is the psychological basis

for employees to complete their own work (20). Schein believes

that PI is an individual’s understanding of his or her occupation

and his or her recognition of self-ability development and

professional value (21). Foster K et al. noted that PI is crucial

to doctors’ career development and personal growth (22). Some

studies have shown that there is a significant negative correlation

between PI and TI, and the higher the degree of PI is, the weaker

the TI (23, 24).

Freudenberger was the first to propose JB. He believed that

JB is most likely to appear in the helping industry, which is a

kind of physical, emotional and behavioral exhaustion caused by

long-term work (25). Currently, there are many definitions of

JB. Maslach et al. believe that JB is a psychological syndrome

that is an emotional expression and response of people to

long-term work (26). Most researchers also prefer Maslach’s

multifaceted definition of JB. Maslach believes that JB includes

three dimensions: emotional exhaustion (EE), depersonalization

(DP), and low personal achievement (LPA). In the past, JB has

been understood as a descriptive disorder; however, it is now

recognized in the recently updated International Classification

of Diseases, 10th revision, code Z73.0 (27). Multiple studies

have shown that JB is closely related to TI, and the higher the

degree of JB, the stronger the TI. Failure to identify and solve

the underlying causes of JB may lead to health damage and staff

shortages of PEPs and may have a negative impact on patient

care (27–29).

Therefore, both PI and JB are potential influencing factors

affecting the TI of PEPs. However, current studies have mostly

focused on the relationships among PI, JB, and job satisfaction

(30). Alternatively, studies have explored the factors influencing

PI, JB (31) and TI (32), but less attention has been given to the

relationships between PI, JB, and TI, especially in the context

of prehospital emergency care. A few studies have explored the

impact of PI on TI or the impact of JB on TI, but the path

analysis of the effects of the two on TI remains to be explored

(24, 33). Accordingly, the relationship between PI, JB, and TI

was explored by developing a structural equation model (SEM)

in this study.

Goals of this research

The first objective of this study was to understand the

current status of the PI, JB, and TI of PEPs in Beijing, China.

The second objective was to explore the distribution of TI among

different populations of PEPs. The third objective is to explore

the relationship between PI, JB, and TI to provide a reference

and suggestions for government departments to reduce the

TI of PEPs and stabilize the prehospital emergency team in

the future.

Literature review and hypothesis

PI and TI

Tajfel (34) introduced the concept of “social identity,”

which refers to an individual’s knowledge of belonging to

a certain social group as well as the emotional and value

significance of group membership (35). According to SI

theory, employees constantly seek ways to improve their self-

esteem and self-image through the groups and organizations

to which they belong. If an employee does not feel that the

organization helps improve his or her self-perception, then at

best the employee will try to change the organization, and

at worst the employee will quit (36). In addition, studies

have shown that there is a significant negative correlation

between PI and TI, and the higher the degree of PI is, the

lower the rate of TI (24). Based on this, we propose the

following hypothesis:

H1: PI negatively affects TI.

Professional treatment identification (PTI) refers to the

identification of physicians on the matching degree between

their efforts and gains in the current occupation, including

patient identity, work reward, working environment, etc. Adam

believes that employees’ working attitude depends on effort-

reward, longitudinal comparison between themselves and others

(37). Adam Smith’s economic exchange theory holds that

obtaining the use value and economic value from the exchange

process is the premise of exchange behavior, and only when the

exchange process achieves a win-win situation can the balance

be achieved. The essence of exchange is the social exchange of

rewards and efforts. Rewards-efforts=result; rewards includes

nonmaterial return (awards, honors, status) and material return

(income, dividends), and efforts include physical effort and

intellectual effort. If both sides of the equation are positive, the

exchange relationship is maintained; otherwise, the equilibrium

is broken (38). Therefore, if PEPs feel effort-reward imbalance

or their income is lower than that of the reference staff, they may

produce TI. Based on this, we propose the following hypothesis:

H1a: PTI negatively affects TI.
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Professional meaning identification (PMI) is the opposite

emotional experience to EE and DP. It is the positive perception

of the purpose and value of work. Compared with other

occupations, PEPs have irregular working hours, a heavy

workload, and great physical and mental pressure, which lead

to the excessive burden of family roles and work roles. The

original purpose of PEPs is to treat critically ill patients. They

hope to obtain more social recognition like that received by

medical staff in hospitals. They may be inclined to leave their

current job when they feel that the job is not meeting their

expectations, that the job is not valuable, and that it is difficult

to obtain the corresponding respect (39). Therefore, we propose

the following hypothesis:

H1b: PMI negatively affects TI.

Professional ability identification (PAI) refers to physicians’

recognition of their knowledge and skills in the medical

profession. The career progression of PEPs is the same

as that of in-hospital physicians, but the job content is

different. Therefore, PEPs are unable to compare with in-

hospital physicians in terms of scientific research ability and

paper writing ability, and it is more difficult to promote

their professional titles, which can easily lead to doubts and

negative attitudes in their cognition and evaluation of self-

professional value and decrease their enthusiasm for work,

thus affecting their on-the-job willingness. Research shows that,

in an organization, the higher the degree of self-respect of

employees, the greater they think they have important and

valuable significance in the organization to which they belong,

endowing individuals with inner strength and sense of value

and full of confidence and pride in their work to improve job

satisfaction and reduce TI (40, 41). Therefore, we propose the

following hypothesis:

H1c: PAI negatively affects TI.

JB and TI

COR theory posits that employee pressure, performance,

burnout and other problems are caused by an imbalance

between individual resource input and output.When individuals

invest a large amount of original resources, such as time,

energy, and social relations, but cannot obtain a comparable

replenishment of resources, burnout intent occurs (42). Pines

found that the most serious consequence of JB for an

organization is the loss of employees (43). Maslach found that

among the negative effects of JB, the ultimate and most serious

is the increase in employees’ TI and the turnover behavior that

may result from it. Based on the above views, this study believes

that when PEPs are enthusiastic about helping others and have

a positive working attitude and constantly invest time, energy,

knowledge and technology to provide emergency services but

cannot feel their own value in the work, there is a serious

imbalance between the effort and reward. The original resource

of positive emotions, such as self-efficacy, optimism, positive

personality traits resources suffered loss, EE, DP and LPA

symptoms of JB, to avoid itself to the “spiral loss,” action must

be taken to prevent resources from continuing to be damaged,

by giving up current career (44). Therefore, we propose the

following hypothesis:

H2: JB positively affects TI.

EE is when a practitioner becomes exhausted by excessive

physical and emotional exhaustion and is unable to relax and

restore physical and mental exhaustion. It is the most direct

response to work stress and major changes at work and is

also the core of JB, which can reduce the job satisfaction of

practitioners and produce TI (45). Therefore, we propose the

following hypothesis:

H2a: EE positively affects TI.

LPA refers to the practitioners’ evaluation of their work

ability, work performance, and work value. When workers’

personal sense of accomplishment is reduced, they will lack

confidence in their work and feel that their prospects are slim

(45). The need for achievement theory was put forward by

American professor David McClelland in the 1950’s. McClelland

pointed out that in addition to basic physiological needs, there

are three kinds of human needs, namely, the need for power, the

need for belonging and the need for achievement. Among them,

the need for achievement refers to the need to strive to do the

best and succeed. People with the need for achievement have a

strong desire for success, desire challenges, and want to obtain

the satisfaction of success by achieving certain difficult goals.

Generally, those who need high achievement are mostly middle

class, intellectuals and so on. The subjects of this study are PEPs,

most of whom are highly educated. Combined with the previous

investigation and research, it is found that their achievement

needs are strong. They are willing to do their best work and

eager to use what they have learned to help every patient in

crisis. Therefore, the high achievement motivation of PEPs is

very consistent with the achievement needs theory. When their

achievement needs are not met, they will have TI and then seek

new jobs. Therefore, we propose the following hypothesis:

H2b: LPA positively affects TI.

PI and JB

Furthermore, studies have found that the more an employee

PI with his or her current job, the lower the level of JB (46).

Positive PI can improve personal satisfaction and reduce JB,
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thus reducing turnover rates (47). Therefore, we propose the

following hypothesis:

H3: PI negatively affects JB.

PTI is an important reason for the TI of PEPs. PEPs have

high workload and pressure. When much effort is not satisfied

with the reward, it will lead to the formation of negative

and indifferent work attitudes of PEPs (48). In addition, in

China, especially in Beijing, the capital city, housing loans and

children’s education expenses and other life pressures are high.

If the professional treatment of PEPs cannot meet the needs

of life, it will lead to the reduction of personal sense of the

accomplishment of PEPs, and then the TI occurs. Therefore, we

propose the following hypothesis:

H3a: PTI negatively affects EE.

H3b: PTI negatively affects LPA.

PMI refers to the degree to which physicians identify with

the personal meaning and value brought by their current career.

According to Miller, when individuals feel respected and proud

of their profession, it will have a positive impact on work

behavior. This indicates that when the positive value and social

evaluation of an individual’s career decrease, it will have a

negative impact on work attitude and cause a change in career

persistence intention. PEPs are under great pressure. If they are

unable to perceive the value and significance of their work and

obtain a high sense of personal achievement, it is easy to cause

excessive physical and psychological consumption, resulting in

EE (49). Therefore, we propose the following hypothesis:

H3c: PMI negatively affects EE.

H3d: PMI negatively affects LPA.

The dimension of PAI refers to the judgment of practitioners

on their competence and confidence in business execution,

which is the “inner maturity” of individuals and the evaluation

of their overall sense of competence related to their career.When

individuals think that their own ability is not competent for

the current job, promotion expectations are difficult to meet

or development space is limited, which will reduce their career

development expectations and career achievement, leading to

the weakening of work passion, and the strengthening of JB.

Therefore, we propose the following hypothesis:

H3e: PAI negatively affects TI, and EE plays a

mediating role.

H3f: PAI negatively affects TI, and LPA plays a

mediating role.

Thus, the hypothesis framework of this study has been

formed, as shown in Figure 1.

Materials and methods

Setting and participants

The questionnaire was sent to the mobile phones of

respondents in the form of a hyperlink in September 2019.

After providing informed consent, respondents completed the

questionnaire online. According to the structural equation

model, the sample size of a survey should be 10–15 times

the number of questionnaire items. Thirty-two items were

included in this study (9 items for sociodemographic variables,

11 items for PI, 11 items for JB, and 1 item for TI), so the

required sample size was 480. Taking into account the possibility

of nonresponses, incomplete questionnaires and lost samples,

the sample size was increased by 15% for a final minimum

acceptable sample size of 552; thus we conducted a cross-

sectional survey of 552 PEPs in Beijing by purposive sampling,

and a total of 533 valid questionnaires were collected, with a

recovery rate of 96.56%.

Patient and public involvement

Patients or the public were not involved in this study as this

research focused solely on PEPs.

Measurements

Sociodemographic data

In this study, the following sociodemographic characteristics

were assessed: gender (male, female), age (≤30, 31–40,

41–50, ≥51), education (below Undergraduate, undergraduate,

postgraduate), marital status (married, unmarried), work

experience (≤5, 6–10, ≥11), and professional title (primary,

medium, senior). In addition, employment type is a kind

of employment system that determines the basic personnel

relationship between employer and employees in the form

of contract, that is, the identity attribute of employee in

the unit is determined by signing an employment contract

with the unit. In our study, the employment type included

permanent and temporary, permanent means once the worker

is transferred or assigned to its unit, the worker becomes the

unit for life. Temporary means the employee and the employer

signed a certain period of labor contract, the employee and the

employer have equal labor relations, and both the employee

and employer can voluntarily terminate the contract. Hukou

refers to the legal document made by the administrative organ

in charge of household administration to record and retain the

basic information of the household population. In our study,

Hukou includes Beijing (Urban), Beijing (Suburban), and Non-

Beijing. Department refers to the work unit, including Beijing

Emergency Medical Center (hereinafter referred to as 120)
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FIGURE 1

Theoretical model. PTI, professional treatment identity; PMI, professional meaning identity; PAI, professional ability identity; EE, emotional

exhaustion; LPA, low personal achievement; TI, turnover intent.

and Beijing Red Cross Emergency Rescue Center (hereinafter

referred to as 999) in this study.

PI scale

This study used the revised PI scale developed by Chen Jing

(50). The scale included a total of 13 questions divided into three

parts: PTI, PMI, and PAI, with the scale as a whole using a 4-level

scoring system. From “strongly disagree” to “strongly agree,” a

higher score indicates a higher level of PI. The Cronbach’s α

values of PTI, PMI, PAI, and the whole scale were 0.859, 0.878,

0.707, and 0.856, respectively, indicating that the reliability of the

questionnaire was good. The Kaiser-Meyer-Olkin (KMO) test

scores of the PTI, PMI, PAI, and the whole scale were 0.832,

0.722, 0.638, and 0.847, respectively, which indicated that the

structural validity of this questionnaire was acceptable.

JB scale

In this study, a burnout scale developed by Chaoping Li was

used, featuring a total of 15 questions divided into three parts:

EE, DP, and LPA, with the scale as a whole using a 7-level scoring

system (51). From “never” to “every day,” higher scores indicate

higher levels of JB. According to participatory observation and

in-depth interviews, Chinese PEPs generally exhibited severe EE

and LPA. Therefore, we adopted EE and LPA tomeasure burnout

in PEPs in this study. The Cronbach’s α values of EE, LPA,

and the whole scale were 0.846, 0.816, and 0.835, respectively,

indicating that the reliability of the questionnaire was good. The

KMO scores of EE and LPA, overall, were 0.803, 0.841, and

0.8465, respectively, which indicated that the questionnaire had

good structural validity.

TI

In this questionnaire, given the number of questions and

the response effect, we asked a direct question, “Have you

considered leaving this work?”, to determine PEPs turnover

intent. Studies have shown that the use of one question was a

better means of reflecting turnover intent (52). The options used

a 4-level scoring system, 1= never, 2= rarely, 3= occasionally,

4= often.

Data collection and analysis

The Questionnaire Star platform was used to conduct this

survey. Participants in the study completed the questionnaire

independently and anonymously after encountering the QR

code via “sweeping” on WeChat.

SPSS 25.0 and Mplus 8.0 were used to analyze the data.

Descriptive analysis was used to analyze the sociodemographic

characteristics of respondents, and Student’s t test and analyses

of variance were conducted to test for significant differences

in PI, JB, and TI score across different subgroups. Pearson’s

test was used to analyze the correlations among PI, JB, and TI.

SEM was used to examine the mediating effect of JB, including

a bootstrap test with 5,000 repeated samplings with respect

to the significance test of mediating effects, with p < 0.05

indicating that the differences were statistically significant.

We took TI as the dependent variable; sociodemographic

variables as the control variables (dummy variables were

set for unordered multicategorical variables); PI (PTI, PMI,

PAI) as the independent variable; and JB (EE, LPA) as

the mediating variable to establish a structural equation

model. The maximum likelihood (ML) method was used to

estimate the assumed model parameters, and the model was
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modified by combining Pearson correlation analysis results

and modification indexes (MI). To assess overall model fit,

four parameters were used: CFI, TLI, RMSEA, SRMR. If

the CFI and TLI values were above 0.90 and the RMSEA

and SRMR values were below 0.08, the model fit was

acceptable (53).

In addition, since the variables measured in this study were

all from the same subjects, it was a self-reported single-source

cross-sectional study, so there may be common methodological

variation (CMV). In this regard, two measures were adopted

to control CMV in this study, namely process control and

statistical control. The first is process control; this study used

different scale endpoints and formats for the predictor and

criterion measures. This reduces method biases caused by

commonalities in scale endpoints and anchoring effects (54).

A 4-level scoring system was used in the PI scale, a 7-level

scoring system in the JB scale and a 4-level scoring system

in the TI. At the same time, reverse scoring questions were

set in the JB scale to reduce the consistency, deviation and

perfunctory answers (55). The second is statistical control. In

this study, controlling for the effects of a single unmeasured

latent method factor was chosen to examine the degree of CMV

in the current data, which was recommended by Widaman

(56). This technique models the effect of the method factor

on the measures rather than on the latent constructs they

represent. The specific operation is to add a first-order factor

with all of the measures as indicators to the theoretical

model of this study, and this method has been used in many

studies (57).

Results

Sociodemographic information

A total of 533 people were included in the study, of whom

392 (73.5%) were unmarried; 346 were males (64.9%); 250

(46.9%) were aged 31–40; 311 (58.3%) had a bachelor’s degree;

351 (65.9%) had a junior professional title; 324 (60.8%) were

temporary staff; 297 (55.7%) had <5 years of work experience;

and 311 (58.3%) were non-Beijing hukou (Table 1).

Controlling for the e�ects of a single
unmeasured latent method factor

As mentioned in the methods section, in this study

we controlled for the effects of a single unmeasured latent

method factor to examine the extent of CMV in the current

data. In this approach, a multifactor measurement model was

tested (χ2
= 828.542, P < 0.001, CFI = 0.901, TLI = 0.884,

RMSEA = 0.073, df = 82), and a measurement model with an

additional method factor was tested (χ2
= 441.305, P < 0.001,

TABLE 1 Respondent distribution by demographics and work

situations.

Variables N (%)

Gender

Male 346 (64.90)

Female 187 (35.10)

Age (year)

≤30 190 (35.60)

31–40 250 (46.90)

41–50 83 (15.60)

≥51 10 (1.90)

Marital status

Married 392 (73.50)

Unmarried 141 (26.50)

Education

Below undergraduate 193 (36.20)

Undergraduate 311 (58.30)

Postgraduate 29 (5.40)

Professional title

Primary 351 (65.90)

Medium 164 (30.80)

Senior 18 (3.40)

Employment type

Permanent 209 (39.20)

Temporary 324 (60.80)

Work experience (year)

≤5 297 (55.70)

6–10 122 (22.90)

≥11 114 (21.40)

Department

120 364 (68.30)

999 169 (31.70)

Hukou

Beijing (Urban) 75 (14.10)

Beijing (Suburban) 147 (27.60)

Non-Beijing 311 (58.30)

CFI = 0.960, TLI = 0.948, RMSEA = 0.049, df = 104). 1χ
2
<

χ
2(1df, 0.95) (Chi-square Critical Value), the results from these

analyses indicated that the method factor did not improve the

model fit. The results of these tests suggest that CMV is not a

pervasive problem in this study.

Descriptive analysis of PI, JB, and TI

As shown in Table 2, the average PI score was 27.63 ± 5.17,

including 9.77 ± 3.12 for PTI, 9.38 ± 1.43 for PMI and 8.48 ±

2.09 for PAI. The average JB score was 49.67± 19.60, the average
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TABLE 2 Mean values of PI, JB, and TI.

Variables Mean ± SD

PI 27.63± 5.17

PTI 9.77± 3.12

PMI 9.38± 1.43

PAI 8.48± 2.09

JB 24.84± 9.80

EE 27.53± 12.54

LPA 22.14± 11.39

TI 2.66± 1.02

PI, professional identity; PTI, professional treatment identity; PMI, professional meaning

identity; PAI, professional ability identity; JB, job burnout; EE, emotional exhaustion;

LPA, low personal achievement; TI, turnover intent.

EE score was 27.53± 12.54, and the average LPA score was 22.14

± 11.39. The average TI score was 2.66± 1.02.

Single factor analysis of TI

As seen from Table 3, gender had no significant difference

in TI, and the highest TI was found between 31 and 40

years old (P < 0.001), PEPs who were married had a higher

TI than those who were unmarried (P < 0.001), PEPs with

postgraduate degrees had the highest TI (P < 0.001), the TI

of PEPs with medium titles was higher than that of PEPs with

primary and senior titles (P < 0.001), employment type had no

significant difference in TI, PEPs with more than 11 years of

work experience had the highest TI (P < 0.001), the TI of 120

PEPs was higher than that of 999 PEPs, and PEPs with hukou in

Beijing (suburban) had the highest TI (P < 0.05).

Correlation analysis of PI, JB, and TI

Table 4 shows the correlation coefficients among TI, PI and

JB in PEPs. Overall, all of these coefficients were statistically

significant at the P < 0.01 level. Specifically, PI was negatively

associated with both JB and TI. Additionally, JB was positively

associated with TI, indicating a prerequisite for mediating effect

analysis.

Mediation e�ect

The results of the mediation model showed that

χ
2
= 655.245, P < 0.001, TLI = 0.915, CFI = 0.928,

RMSEA = 0.062, SRMR = 0.072, and all fitting indexes

were ideal, indicating that the mediation model was acceptable.

Figure 2 shows the model path diagram with standardized

coefficients, and Table 5 depicts the overall, direct, and indirect

TABLE 3 Single factor analysis of TI.

Variables TI t/F P

Gender 0.28 0.779

Male 2.67± 1.02

Female 2.64± 1.01

Age 19.79 <0.001

≤30 2.24± 1.03

31-40 2.94± 0.89

41-50 2.78± 1.01

≥51 2.40± 1.27

Marital status 6.11 <0.001

Married 2.82± 0.97

Unmarried 2.22± 1.00

Education 11.28 <0.001

Below Undergraduate 2.39± 1.01

Undergraduate 2.79± 1.00

Postgraduate 3.00± 0.89

Professional title 10.83 <0.001

Primary 2.53± 1.02

Medium 2.96± 0.95

Senior 2.39± 0.92

Employment type 0.381 0.703

Permanent 2.68± 1.03

Temporary 2.68± 1.01

Work experience 7.25 <0.001

≤5 2.51± 1.03

6–10 2.82± 0.89

≥11 2.87± 1.04

Department 8.64 <0.001

120 2.90± 0.94

999 2.13± 0.97

Hukou 3.06 0.048

Beijing (Urban) 2.73± 1.06

Beijing (Suburban) 2.81± 0.98

Other 2.57± 1.02

TI, turnover intent.

effects of the model path. The significance of all effects was

tested with a 95% CI estimate.

When testing the structural model of the sample, we

decided to exclude the control variables from the model, since

the addition of control variables did not cause substantial

changes either in model fitting or in parameter estimates and

significance. Additionally, to present the data more intuitively,

only statistically significant paths are shown in Figure 2. As

seen from the figure, EE (β = 0.40, 95% CI: 0.28∼0.51), PTI

(β = −0.24, 95% CI: −0.38∼-0.11) and PMI (β = −0.12,

95% CI: −0.23∼-0.03) had a significant direct impact on TI,

while PAI and LPA had no significant direct impact on TI. In
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TABLE 4 Correlations among TI, PI, and JB.

Variables M SD EE LPA PTI PMI PAI TI

JB

EE 27.53 12.54 1

LPA 22.14 11.39 0.340** 1

PI

PTI 9.77 3.12 −0.601** −0.380** 1

PMI 9.38 1.43 −0.240** −0.342** 0.143** 1

PAI 8.48 2.09 −0.517** −0.485** 0.523** 0.415** 1

TI 2.66 1.02 0.606** 0.364** −0.579** −0.167** −0.480** 1

**p<0.01; PTI, professional treatment identity; PMI, professional meaning identity; PAI, professional ability identity; EE, emotional exhaustion; LPA, low personal

achievement; TI, turnover intent.

FIGURE 2

Model paths and standardized coe�cients pertaining to the synthesized relationships among PI, JB, and TI. PTI, professional treatment identity;

PMI, professional meaning identity; PAI, professional ability identity; EE, emotional exhaustion; LPA, low personal achievement; TI, turnover

intent.

terms of indirect effects, PTI (β =−0.24, 95% CI:−0.32∼-0.16)

mediated the effect of EE on TI.

Discussion

PEPs are an important aspect of the human resource

requirements of prehospital emergency services, and a shortage

of healthy, well-trained PEPs can negatively impact the lives

and health of patients (28). Therefore, the tasks of effectively

reducing TI among PEPs and stabilizing the prehospital

emergency team play a very important role with respect to

providing high-quality patient care. This study conducted

quantitative research concerning the relationships among PI, JB,

and TI. PI was divided into three dimensions, PTI, PMI and PAI,

and JB was divided into two dimensions, EE and LPA. Then,
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TABLE 5 Standardized e�ects of model paths.

Model paths Estimates 95% CI P

PTI→ TI −0.24 −0.38,−0.11 <0.001

PMI→ TI −0.12 −0.23,−0.03 0.017

PAI→ TI 0.03 −0.07, 0.11 0.497

PTI→ EE −0.59 −0.71,−0.46 <0.001

PMI→ EE −0.15 −0.28, 0.02 0.053

PAI→ EE −0.08 −0.19, 0.05 0.202

PTI→ LPA −0.28 −0.40,−0.15 <0.001

PMI→ LPA −0.27 −0.40,−0.12 <0.001

PAI→ LPA −0.24 −0.38,−0.10 0.001

EE→ TI 0.40 0.28, 0.51 <0.001

LPA→ TI 0.07 −0.04, 0.23 0.168

PTI→ EE→ TI −0.24 −0.32,−0.16 <0.001

PTI→ LPA→ TI −0.02 −0.05, 0.01 0.208

PMI→ EE→ TI −0.06 −0.12, 0.00 0.059

PMI→ LPA→ TI −0.02 −0.058, 0.00 0.213

PAI→ EE→ TI −0.03 −0.08, 0.02 0.218

PAI→ LPA→ TI −0.02 −0.05, 0.00 0.224

PTI, Professional treatment identity; PMI, professional meaning identity; PAI,

professional ability identity; EE, emotional exhaustion; LPA, low personal achievement;

TI, turnover intent.

a mediation model was used to conduct path analysis. Overall,

the results of this study showed that 64.7% of PEPs reported a

moderate or higher level of TI. Consistent with the literature, our

study showed that higher levels of PI among PEPs can reduce TI

and that higher JB aggravates TI (5).

The influence of sociodemographic
variables on TI

Univariate analysis showed that the more work experience

PEPs had, the higher their TI rates were (P < 0.001).

McClelland believed that after people’s basic needs are met, they

pursue high-level needs such as a sense of accomplishment.

Therefore, the more work experience PEPs had, the more

highly they valued career promotion opportunities. When their

current job could not provide promotion opportunities, certain

older workers would consider leaving (58). Similarly, PEPs

aged 31–40 years (P < 0.001) and those who had medium

professional titles (P < 0.001) pursued career development

most avidly and correspondingly exhibited the highest TI

rates. In addition, highly educated PEPs usually had relatively

high expectations regarding their social status. If their current

emergency work could not meet their expectations regarding

social status improvement, certain individuals would experience

TI (P < 0.001). A study by Yi-fang Wu noted that emergency

doctors who are married and have children are less likely to

leave their jobs, which may be explained by the fact that financial

responsibilities related to career change have an excessive impact

on family and children, which makes individuals choose to

remain in their current jobs (5). In this study, TI among

married doctors was significantly higher than that among

unmarried doctors (P < 0.001). One possible explanation for

this result is that married PEPs put their families first, but

emergency work often leads to work-family conflict. Multiple

studies have shown that work-family conflict is significantly

associated with TI and that employees who have greater control

over their working hours and more flexibility are less likely

to quit (59). Simultaneously, there are essential differences

between TI and actual turnover behavior; high TI does not

necessarily entail that an individual will leave his or her

current career.

The direct influence of PI on TI

Many scholars have confirmed that PI has a significant

negative impact on TI. The lower the level of PI is, the

higher TI rates are (60). In this study, PI was divided

into three dimensions: PTI, PMI and PAI. There was no

significant effect of PAI on TI (β = 0.03, 95% CI: −0.07∼0.11),

indicating that PEPs in Beijing recognized their ability to

engage in prehospital emergency work and believed that they

had sufficient professional knowledge and skills to meet the

needs of prehospital emergency work. PTI had a significant

negative impact on TI (β= −0.24, 95% CI: −0.38∼−0.11),

and PTI had the lowest score among the three dimensions of

PI, indicating that current PEPs were not satisfied with their

salaries. Based on their excess contributions to the work of

the organization, employees were eager to obtain a reward

appropriate to their efforts. When their expectations are not

met, their satisfaction with salary, the professional promotion

system and the incentive system are reduced, which can lead

to resignation, supporting hypothesis H1a (61). PMI had a

significant negative influence on TI (β = −0.12, 95% CI:

−0.23∼−0.03), supporting hypothesis H1b. The preliminary

study found that most PEPs in Beijing were medical college

graduates with medical qualifications, and they hoped to

obtain more social recognition and better career development

opportunities. However, the content of their work mostly

consisted of simple, routine medical activities, and they found

it difficult to sense the value of their work, which can result

in resignation.

The negative influence of PI on JB

The results showed that PMI (β = −0.27, 95% CI:

−0.40∼−0.12) had a direct negative effect on LPA, supporting

hypothesis H3d. LPA refers to low productivity and low
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self-esteem. Studies have pointed out that although LPA is

often excluded from medical burnout surveys, LPA among

physicians is prevalent and may worsen (62, 63). In this study,

PEPs in both 120 and 999 units showed moderate or higher

levels of LPA. A low level of social recognition and a lack of

cooperation among relevant social personnel and organizations

leads to a decline in the PMI of PEPs. At the same time, as

the general population ages, the number of empty nesters and

old persons who live alone is increasing, so demand for patient

transport is also increasing. However, 120 is the only institution

in Beijing that employs (with its own funds) approximately

50 stretcher-bearers to carry out first aid tasks and provide

carrying services, while 999 employs no stretcher-bearers (4).

Therefore, the task of carrying patients is often the responsibility

of PEPs, even though this task is inconsistent with their original

intention in choosing emergency work. They originally took

up their job of providing prehospital emergency work due

to the achievement satisfaction that they could experience

through saving the dying and healing the wounded. When

they are required to engage in simple transportation and lifting

work, it is difficult for these PEPs to meet their personal

achievement needs.

The results showed that PTI (β = −0.28, 95% CI:

−0.40∼−0.15) had a direct negative effect on LPA, which

was consistent with the views of previous scholars, supporting

hypothesis H3a. Siegrist believes that employees who receive less

than they give can experience work-related stress, resulting in a

sense of effort-reward imbalance. The effort dimension includes

the time and energy spent by employees in their work, and

the reward dimension includes aspects such as career prospects,

job security and income (64). When PEPs feel that their excess

efforts have not been reasonably rewarded, they will experience

a sense of loss, and their needs for personal achievement cannot

be satisfied effectively (60).

The results showed that PAI (β = −0.24, 95% CI:

−0.38∼−0.10) had a direct negative effect on LPA,

supporting hypothesis H3f. Herzberg’s dual-factor theory

proposes that incentives such as income security can only

eliminate dissatisfaction at work, while incentives such as job

development can improve work enthusiasm (65). However,

the nature of prehospital emergency care requires that

PEPs can only observe the development of and change in

patients’ conditions over a short period of time, and they

cannot track the long-term outcomes of disease treatment

or the intervention effects of drugs and other treatment

methods. Therefore, it is difficult for the knowledge level

and technical skills of PEPs to keep pace with developments

in modern medicine due to their long-term involvement in

prehospital emergency work (66). Especially under the current

professional title promotion system in China, the professional

title promotion of PEPs is difficult, the development space

is limited, and the personal value is not reflected, resulting

in LPA.

The mediating role of EE on TI

EE refers to feelings of mental or cognitive exhaustion

caused by work and is characterized by feelings of fatigue

and low emotional energy (67). The results of this study

showed that PTI could indirectly affect TI through EE

(β =−0.24, 95% CI:−0.32∼−0.16). According to COR theory,

the mobilization of individual energy and other resources to

meet long-term needs leads to a phenomenon of “spiral loss,”

which affects resource reserves. When individuals suffer from

unmet long-term needs, their energy resources deplete over

time, eventually leading to EE (42). The meta-analysis of Lee

and Ashforth further confirmed that needs were positively

correlated with EE, while resources, such as various types

of support and intrinsic motivation at work, were negatively

correlated with EE (68). In addition, according to goal-setting

theory, resources increase external motivation at work by

promoting the achievement of goals. Therefore, when there

are insufficient resources to meet the long-term demands of

the work, this situation can hinder the achievement of the

work goals. When employees are frustrated by difficulties

with respect to achieving their work goals, leaving their

current job becomes an important self-protection mechanism

(69). Self-determination theory also suggests that a lack

of resources associated with human needs may encourage

disengagement from an intrinsically unsatisfactory career (70).

In other words, when faced with great work pressure, if

professional treatment fails to provide effective incentives, it is

likely that employees will decrease their external motivation,

produce EE, and eventually lead to their departure from their

current position.

Implications for PEPs management

Most studies of burnout and turnover in emergency care

contexts have focused on solutions that require individual

physician action (e.g., meditation, yoga, or physical exercise)

(71). While individualized interventions, such as mindfulness

and mental health programs, can be palliative, this individual-

focused approach can inadvertently shift the blame onto the

victim. Moreover, changes at the organizational level can

simultaneously affect more prehospital responders and have

a greater positive impact. Therefore, it is necessary to find

meaningful and lasting solutions at the organizational and

systematic levels (28). Through this study exploring the three

dimensions of PI (PTI, PMI and PAI), JB in two dimensions

(EE and LPA) and the effects of the relationships among

PI, JB, and TI, the following conclusions are drawn. First,

PTI has a direct negative effect on TI and LPA, and can

indirectly affect TI through EE. It is suggested that government

departments should improve the work treatment and establish

a special subsidy policy for PEPs to improve the PTI and
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reduce the TI of PEPs and stabilize the prehospital emergency

medical team. Second, PMI has a direct negative impact on

LPA. In this regard, we suggest that the Chinese government

should actively explore the establishment of a development

model for medical rescue workers and issue relevant laws

and regulations to ensure the legalization of medical rescue

workers with certificates. In this way, the medical rescue

workers could undertake the transport and lifting work, and

the PEPs could undertake the wounded rescue work to

improve the PMI of the PEPs and achieve the improvement

of their personal sense of achievement of the PEPs. Finally,

PAI has a direct negative impact on LPA. In view of this

result, we suggest that the relevant prehospital emergency care

institutions should provide PEPs with standardized training,

provide them with external learning opportunities, and improve

their professional skills and abilities in various aspects to

enhance both the PAI of PEPs and their personal sense

of accomplishment.

Limitations

The study faces several limitations. First, the design of cross-

sectional studies limits the possibility of establishing causal

relationships among study variables. In the future, researchers

can conduct longitudinal in-depth studies on PEPs to further

verify the results of this study and provide a reference for

stabilizing the prehospital emergency team.

Second, the scope of this survey was limited to Beijing.

Beijing is the capital of China, and its economic level and

policy sensitivity are higher than those of other regions

in China. Therefore, in the case of limited time and

energy, this study selected Beijing as the research site to

understand the core situation of PEPs in China. However, at

present, China’s prehospital emergency care model is based

on the structural attribute classification of the executive body

emergency care center, which is mainly divided into four

types, namely command type, dependent type, independent type

and comprehensive type (72). In addition, the development

level of prehospital emergency work is not balanced across

the country, and a variety of prehospital emergency care

models coexist, and even a variety of systems exist in

some provinces and cities (with different ownership of

institutions). In the future, it is worth further exploring

whether the different modes of prehospital emergency care

among different regions will affect the TI of PEPs. Therefore,

the results of this study need to be replicated with a

more representative cross-sectional sample in other areas in

the future.

Third, in this research we controlled for the effects of a

single unmeasured latent method factor control to test the CMV.

Although controlling for the effects of a single unmeasured

latent method factor controls for any systematic variance among

the items that is independent of the covariance due to the

constructs of interest, it does not permit the researcher to

identify the specific cause of the method bias. Indeed, the

factor may reflect not only different types of CMV but also

variance due to relationships between the constructs other

than the one hypothesized. Another disadvantage is that this

technique assumes that the method factor does not interact

with trait factors. Therefore, although this technique can

control CMV, it cannot completely eliminate the influence

of CMV.

Conclusion

In this study we found that PTI and PMI have a direct

negative effect on TI, and EE has a direct positive influence

on TI. PTI, PMI and PAI have a direct negative impact on

LPA, and PTI indirectly affects TI through EE. It is suggested

that PI and JB may be the potential ways to reduce the

TI of PEPs. In view of the above results, efforts should be

made by the government departments to develop strategies

to decrease the TI of PEPs and stabilize the prehospital

emergency team, such as improving the working treatment of

PEPs, providing them with external learning opportunities, and

actively exploring and establishing the development model of

medical rescue workers.
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This study explores the compensation incentive effect of athletes. Based 

on the related literature, we  proposed theoretical hypotheses on the 

compensation incentive effect and established an assessment index system 

of the compensation incentive effect for athletes. A structural equation model 

was used to test the survey data of 352 athletes in six provinces to discover the 

truth of the compensation incentive effect. The results suggested that direct 

economic compensation satisfaction, direct non-economic compensation 

satisfaction, and indirect non-economic compensation satisfaction had 

significant positive effects on the compensation incentive effect of athletes, 

while indirect economic compensation satisfaction showed no significant 

effect. Moreover, the evaluation results of athletes’ compensation incentive 

effect showed that direct economic compensation satisfaction contributed 

the most to the influence factor of the compensation incentive effect. 

Therefore, the evaluation of athletes’ compensation incentive effect should 

focus on variables of direct economic compensation satisfaction, i.e., 

basic compensation satisfaction, bonus income satisfaction, and subsidy 

satisfaction. Finally, some strategies and recommendations were suggested to 

improve the compensation design for athletes.

KEYWORDS

athlete, salary structures, compensation satisfaction, compensation incentive effect, 
structural equation model

Introduction

China is transforming from a large sports country to a strong sports country, as 
evidenced by its glorious developing course from the breakthrough of zero gold medals at 
the 1984 Los Angeles Olympic Games in the United States to the leap to the top of medal 
ranking at the 2008 Beijing Olympic Games and then to the success in the 2022 Beijing 
Winter Olympic Games. A key to improving the level of sports in China, a competitive 
country in the field of sports, is to solve the income distribution problem for athletes, 
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especially in terms of salary incentives. The evolution of the 
athletes’ remuneration system in China can be divided into two 
stages: during the planned economy, the state implemented the 
athletes’ remuneration system with the standard salary as the 
income source under the influence of “egalitarianism”; during the 
market economy when the state gradually implemented the salary 
distribution method based on the distribution of labor, athletes’ 
remuneration system was improved with the deepening reform of 
the sports system.

Although athletes’ compensation mechanism in China tends 
to be rationalized, with improved salary structures and increased 
compensation levels, there are still some shortcomings in the 
overall design of the compensation system. The most obvious 
deficiencies are reflected in the excessive income gap among 
athletes (Zou and Cui, 2014), unreasonable bonus distribution, 
and inadequate welfare systems such as social security and 
commercial insurance. Therefore, how to optimize the salary 
structure of athletes, improve the salary distribution system and 
motivate them to train has become the core problem that needs to 
be solved. Based on the literature review and field research, this 
paper introduces the structural equation modeling method to 
evaluate athletes’ compensation incentive effect, thus providing 
theoretical reference and a practical basis for scientifically and 
reasonably reconstructing athletes’ salary structure in China.

Literature review

Compensation is considered to be  the sum of various 
monetary incomes and benefits that employees receive from their 
employers (Milkovich and Newman, 2004). With the diversified 
development of compensation forms, compensation includes not 
only the material rewards paid to employees by the organization 
but also non-material rewards such as development and 
promotion opportunities, social status, and career achievements 
(Steinberger, 2018; Tan et al., 2019). The compensation structure 
has changed from single “monetary compensation” to compound 
“comprehensive compensation.” Comprehensive compensation 
usually refers to economic compensation, including direct and 
indirect economic compensation (Gulyani and Sharma, 2018). 
Direct economic compensation includes basic salary, 
performance, allowance, incentive salary, etc. (Bai and Luo, 
2016), while indirect economic compensation refers to welfare 
reflected in endowment insurance, housing, transportation 
subsidies and clothing. The overall compensation structure 
includes not only economic compensation in the form of money 
but also non-economic compensation (Xing et  al., 2017). 
Non-economic remuneration can be  divided into direct and 
indirect non-economic compensation. Direct non-economic 
compensation is embodied in social status, interpersonal 
relationships, leadership, working environment, etc. Indirect 
non-economic compensation includes personal development and 
promotion opportunities, job achievements, and employee 
respect (Yang, 2010; Liu, 2011).

Currently, research on compensation incentives mainly 
focuses on the methods and effects. Compensation incentives 
mostly start with the comprehensive compensation structure, 
and studies show that fixed salaries, benefits (Dale-Olsen, 
2006), allowances, career achievement, training conditions 
(Cui and Zou, 2013), job satisfaction, social status (Hulkko-
Nyman et al., 2012), commercial insurance, and performance 
pay (Johnston, 2020) have emerged as effective ways to 
motivate employees. The compensation incentive effect can 
be  measured based on employees’ feelings of motivation, 
effort, willingness to resign, feelings of motivation and career 
satisfaction (Jiang and Du, 2014). Therefore, the types of 
research objects must be  considered in future research to 
select the most appropriate measurement of the compensation 
incentive effect.

Theoretical hypotheses and index 
selection

Theoretical hypotheses

Incentive theory indicates that managers should try their best 
to meet the diversified needs of the managed individuals and 
achieve salary incentives by improving salary design in salary 
management. As a special group, athletes are characterized by 
pragmaticism, patriotism, development, enjoyment, 
aggressiveness, and cooperation. These personality characteristics 
determine their diversified needs, such as the desire for good 
salaries and benefits, the need to satisfy the professional demand 
for national glory and independent training, and the hope to 
obtain good development opportunities and harmonious 
interpersonal relationships. The diversity of demand 
characteristics determines the comprehensiveness of the 
pay structure.

Therefore, this study further clarifies that the compensation 
defined in the evaluation of athletes’ compensation incentive effect 
is comprehensive compensation, including direct economic 
compensation, indirect economic compensation, direct 
non-economic compensation, and indirect non-economic 
compensation. Specifically, direct economic compensation 
includes basic remuneration, bonus income, and subsidies; 
indirect economic compensation consists of retirement placement, 
health insurance, and other welfare policies; direct non-economic 
compensation includes social status, leadership attention, 
favorable training environment and sound interpersonal 
relationships; indirect non-economic compensation includes 
athletes’ career fulfillment, training autonomy and sufficient 
opportunities for development and promotion. It is difficult to 
accurately measure the performance generated by athletes in the 
study of the compensation incentive effect for athletes. Thus, the 
compensation incentive effect of athletes is analyzed based on 
incentive theory, including pay incentive feelings and effects. 
According to the relevant research results of behavioral science, 
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the compensation incentive effect is positively correlated with 
compensation satisfaction (Yang et al., 2017) and willingness to 
work hard (Ji and Cui, 2021). It is believed that the greater the 
compensation satisfaction of athletes, the stronger their 
willingness to train hard and the higher the compensation 
incentive effect.

The theoretical hypotheses for the compensation incentive 
effects of athletes are proposed, as shown in Table 1.

Selection of evaluation indexes

According to the theoretical hypotheses, the compensation 
incentive effect of athletes (η) is affected by athlete’s direct 
economic compensation satisfaction (ζ1), indirect economic 
compensation satisfaction (ζ2), direct non-economic 
compensation satisfaction (ζ3), and indirect non-economic 
compensation satisfaction (ζ4). Therefore, according to the needs 
of athletes, 12 indicators covering four forms of compensation 
(X1–X12) were selected as the specific evaluation indicators of 
athletes’ compensation incentive effect. Additionally, we added 
two measurement indicators (Y1 and Y2) of the compensation 
incentive effect. An evaluation index system of athletes’ 
compensation incentive effect was established, with five latent 
variables and 14 measurement indicators. Detailed items can 
be found in the Appendix A.

Based on the evaluation indexes of athletes’ compensation 
incentive effect, data of each variable were tested for Kaiser–
Meyer–Olkin (KMO) and Bartlett’s sphericity, where 
KMO = 0.786, and the approximate chi-square value was large 
with p < 0.001 (Table  2). This result indicated a significant 
correlation among the evaluation indicators of athletes’ 
compensation incentive effect, which is suitable for factor analysis. 
When extracting the common factor for the measurement 
indicators of athletes’ compensation incentive effect, it was found 
that the common degree of the interpersonal relationship (X9) 
was 0.344 < 0.7. Thus, the variable was deleted. Finally, an 
evaluation index system of athletes’ compensation incentive effect 
with five latent variables and 13 measurement indicators 
was formed.

Research process and methods

Questionnaire design

The questionnaire was designed based on scientific, 
systematic, easily accessible and non-oriented principles and was 
combined with changes in the salary structure of athletes in 
China. The questionnaire consisted of two parts: (a) basic personal 
information; (b) athletes’ perceptions and satisfaction with their 
salaries. In the first part, basic personal information included 
name, gender, age, training years, level, program, monthly income 
and region. According to relevant sources (Wen, 2006; Chen, 
2010; Lazear, 2018), the second part contained 14 items of 
satisfaction measurement. A 5-point Likert scale was used to 
measure athletes’ salary satisfaction, with “1” (strongly 
dissatisfied), “2” (somewhat dissatisfied), “3” (neither satisfied nor 
dissatisfied), “4” (somewhat satisfied), and “5” (strongly satisfied).

Data collection and processing

Data collection
To ensure the recovery rate and efficiency of questionnaires, 

they were distributed and collected at the Chenggong Training 
Base and Ridge Training Base in Kunming, Yunnan, China; Ersha 
Sports Training Center and CBA Training Venue in Guangzhou, 
Guangdong, China. A total of 400 questionnaires were distributed, 
and 390 were collected. Among them, 38 invalid questionnaires 
were excluded, and 352 valid questionnaires were eventually 
collected, with a recovery rate of over 90%. Due to the regional 
differences in China’s economic development level, athletes from 
Guangdong, Liaoning, Hunan, Jilin, Gansu and Yunnan provinces, 
representing the eastern, central and western regions, were 
selected as the subjects of the survey. The sports investigated 
included athletics, fencing, cycling, swimming, gymnastics, 
badminton, table tennis, basketball and soccer.

Research methods
The association between the analyzed variables cannot 

be  verified simply by traditional regression analysis methods 
because they cannot be measured directly. Therefore, in this study, 
SPSS26.0 software and AMOS24.0 software were used to test and 
evaluate the validity of the scale and the overall model by structural 
equation modeling (Youssef et al., 2017; Wang et al., 2022).

TABLE 1 Theoretical hypotheses of athletes’ compensation incentive 
effect.

Number Hypothetical content

H1 Athletes’ direct economic compensation satisfaction exerts a 

significant positive impact on compensation incentive effects.

H2 Athletes’ indirect economic compensation satisfaction exerts a 

significant positive impact on compensation incentive effects.

H3 Athletes’ direct non-economic compensation satisfaction exerts a 

significant positive impact on compensation incentive effects.

H4 Athletes’ indirect non-economic compensation satisfaction exerts a 

significant positive impact on compensation incentive effects.

TABLE 2 Test results of Kaiser–Meyer–Olkin and Bartlett on 
theoretical indicators for the evaluation of athletes’ compensation 
incentive effect.

KMO value
Bartlett’s sphericity test

Approximate chi-
square value df p

0.786 2088.47 91 <0.001
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Results

Demographic statistics

The information distribution of the samples is shown in 
Appendix B. Male athletes (60.5%) are more than female athletes 
(39.5%). Their age is mainly concentrated between 19 and 24 years 
old, accounting for 66.7% of the total. The years of training are 
more evenly distributed. From the perspective of level, national-
level athletes and master sportsmen account for 45.7 and 44.9%, 
respectively. In terms of projects, athletics is regarded as the basic 
sport, with the highest proportion of 45.7%. Additionally, 66.7% 
of samples have a monthly income of 2001–4,000 yuan. In terms 
of region, athletes from the eastern region occupy the highest 
percentage (72.4%). The distribution of sample objects 
is reasonable.

Model construction

Model specification
Based on research hypotheses, a structural equation model of 

factors that determines athletes’ compensation incentive effect was 
developed. The model possesses 5 latent variables and 13 observed 
items, as indicated in Figure  1. The athletes’ compensation 
incentive effect (η) is assumed to be  determined by four 
dimensions of the compensation structure: direct economic 
compensation satisfaction (ζ1), indirect economic compensation 
satisfaction (ζ2), direct non-economic compensation satisfaction 
(ζ3), and indirect non-economic compensation satisfaction(ζ4). In 
addition, η, ζ1, ζ2, ζ3, and ζ4 are latent variables that cannot 
be  directly measured. X1-X12 (except X9) and Y1-Y2 are the 
observed variables that can be directly measured, i.e., items in 
the questionnaire.

Model identification
In this paper, the t-rule is used for identifying the  

equation model. In the initial model, p  = 11, q  = 12, and the  

number of distinct parameters to be  estimated are 36. Then, 
1

2
1 91p q p q+( ) + +( ) = , df p q p q t= +( ) + +( ) − = >

1

2
1 55 0

, indicating that the model can be identified and is over-identified.

Model fitness test

Reliability and validity analysis

In the factor analysis approach in SEM, we  first used 
confirmatory factor analysis to examine the construct validity. The 
scale of all variables was included in the confirmatory factor 
analysis. The method uses Cronbach’s Alpha coefficient and 
composite reliability (CR) to determine the reliability of the 
questionnaire and the internal consistency between variables (Shi 
et al., 2022; Wang et al., 2022). If the alpha value is greater than 0.7, 
a combined reliability of more than 0.6 indicates internal 
consistency between the observed and latent variables. Validation 
shows that both Cronbach’s alpha and CR values exceed 0.7 
(Table 3), which means its internal consistency is suitable. Then, 
when evaluating the validity of the scales, we used the factor loading 
(FL) and the average variance extracted (AVE) of each variable, 
where FL was greater than 0.6, and the AVE was >0.5 (Hair et al., 
2011; Wen et al., 2019; Luque-Reca et al., 2022). The validation data 
showed that the FL and AVE of each variable were higher than the 
standard values (Table 3), indicating that the questionnaire had 
good convergent validity and passed the validity test.

Overall model fit analysis

On the basis of testing the reliability and validity of the 
measurement model, we used the model fit index to judge the 
consistency between our hypothesis model and survey data. 
Generally, the ratio of the chi-square to the degrees of freedom 
(χ2/df), GFI (goodness of fit index), AGFI (adjusted goodness of 
fit index), RMSEA (root mean square residual), NFI (normed fit 
index), CFI (comparative fit index), etc. were considered (Zito 
et al., 2019). The closer the GFI and AGFI are to 1, the better the 
model fit is, and their acceptance criteria are above 0.9 (Li et al., 
2021). Other acceptance criteria for the goodness-of-fit are 

FIGURE 1

The model of athletes’ compensation incentive effect.

57

https://doi.org/10.3389/fpsyg.2022.1034855
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Zhao et al. 10.3389/fpsyg.2022.1034855

Frontiers in Psychology 05 frontiersin.org

detailed in Table 4. The results showed that the fit coefficients of 
the model indicators all exceeded the acceptance criteria, 
indicating that the overall model fit was good, i.e., the theoretical 
model and the data obtained in this study could be adapted.

Validation of model hypotheses
As shown in Table  5 and Figure  2, direct economic 

compensation and direct non-economic compensation show the 
greatest influence on compensation incentives (confidence level, 
0.001). Indirect non-economic compensation positively impacts 
compensation incentives (confidence level, 0.01). Thus, the 
research hypotheses H1, H3, and H4 are supported. However, the 
impact of indirect economic compensation on compensation 
incentives has not reached a statistically significant level. 
Therefore, hypothesis “H2” is not supported.

Determination of the weight coefficient

The structural equation model mentioned above clearly 
reflects the path coefficients between the latent and observed 
variables. The path coefficients are normalized to calculate the 
weight coefficients of the relevant variables. The weight coefficient 

determines the contribution of the influence factor. Therefore, 
analyzing weight coefficients can determine the main reasons 
affecting the level of compensation incentive effect and provide a 
realistic basis for scientifically formulating countermeasures to 
improve the compensation system for athletes. Based on the 
analysis, the path coefficients that have passed the hypothesis 
validation variables in the evaluation model—three latent 
variables (ζ1, ζ3, and ζ4) and nine observation variables (X1, X2, X3, 
X6, X7, X8, X10, X11, and X12)—are normalized (Table  6). The 
normalization method is to add the standardized path coefficients 
of each dimension above and then divide the standardized path 
coefficients of each dimension by the sum of the dimension 
coefficients to obtain the corresponding weight coefficients 
(Zhang, 2015).

Conclusion and discussion

The primary objective of the study is to determine the factors 
of the compensation incentive effect on athletes and to evaluate 
the compensation incentive effect produced by the current athlete 
pay system in the management implementation process. However, 
the impact of indirect economic compensation on compensation 

TABLE 3 Results of confirmatory factor analysis.

Variable FL Cronbach’s α Ave CR

Direct economic compensation satisfaction (ζ1) 0.768 0.568 0.795

Basic salary (X1) 0.600

Bonus income (X2) 0.825

Subsidy assistance (X3) 0.814

Indirect economic compensation satisfaction (ζ2) 0.735 0.631 0.767

Retirement placement (X4) 0.937

Medical insurance (X5) 0.620

Direct non-economic compensation satisfaction (ζ3) 0.836 0.631 0.837

Social status (X6) 0.828

Leadership attention (X7) 0.788

Training condition (X8) 0.765

Indirect non-economic compensation satisfaction (ζ4) 0.880 0.717 0.884

Career achievement (X10) 0.825

Training autonomy (X11) 0.836

Development and promotion opportunity (X12) 0.879

Compensation incentive effect (η) 0.834 0.720 0.837

Salary incentive feeling (Y1) 0.797

Effort will (Y2) 0.897

FL, factor loading; CR, composite reliability; Ave, average variance extracted.

TABLE 4 Fitting coefficients of the model indicators.

(χ2/df) GFI AGFI RMSEA NFI CFI IFI

Judgment standard 1–3 >0.9 >0.9 <0.08 >0.9 >0.9 >0.9

Measured value 2.14 0.953 0.922 0.057 0.942 0.968 0.968

Acceptance level Good Very good Very good Good Very good Very good Very good
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incentives has not reached a statistically significant level. Given 
that the hypothesis that indirect economic compensation 
satisfaction has a significant effect on the pay incentive effect was 
not verified, the athlete compensation incentive effect was 
evaluated in terms of direct economic compensation, direct 

non-economic compensation, and indirect non-economic  
compensation.

In this study, direct economic compensation satisfaction was 
found to be  the most important factor of the compensation 
incentive effect on athletes, with the value of its standardized 

TABLE 5 Model path coefficient of structural equation model and hypothesis test results.

The path Nonstandardized 
coefficient

Standardized 
coefficient S.E. C.R. P Results

H1: η < −ζ1 0.447 0.371 0.081 5.517 *** support

H2: η < −ζ2 0.027 0.019 0.088 0.311 0.756 nonsupport

H3: η < −ζ3 0.361 0.297 0.080 4.519 *** support

H4: η < −ζ4 0.146 0.150 0.058 2.499 ** support

Y1 < −η 1.000 0.797

Y2 < −η 1.118 0.897 0.097 11.502 ***

X3 < −ζ1 1.000 0.814

X2 < −ζ1 0.983 0.825 0.076 12.926 ***

X1 < −ζ1 0.828 0.600 0.079 10.464 ***

X5 < −ζ2 1.000 0.620

X4 < −ζ2 1.515 0.937 0.253 5.978 ***

X8 < −ζ3 1.000 0.765

X7 < −ζ3 0.998 0.788 0.072 13.774 ***

X6 < −ζ3 1.142 0.828 0.081 14.113 ***

X12 < −ζ4 1.000 0.879

X11 < −ζ4 0.939 0.836 0.051 18.448 ***

X10 < −ζ4 1.070 0.825 0.059 18.180 ***

**Significance level < 0.01 (two-tailed); ***Significance level < 0.001.

FIGURE 2

The SEM of athletes’ compensation incentive effect.
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regression weight being 0.454 (p < 0.01). This result is consistent 
with the findings of the Goksu and Oz (2010) and Hauret and 
Williams (2019). Therefore, to enhance athletes’ compensation 
incentive effect, managers should focus on ζ1, i.e., the improvement 
of direct economic compensation satisfaction. For the weight 
coefficients of the three obvious variables that affect the 
satisfaction of athletes’ direct economic compensation, the effect 
of bonus income and subsidy assistance on direct economic salary 
satisfaction are relatively close. Both are higher than the influence 
of basic salary. Since the basic salary of athletes is only the basic 
guarantee of their lives, their main economic income actually 
comes from subsidies from the state and government and bonus 
income from various competitions. Therefore, managers should 
conduct sufficient market research when formulating the basic 
salary standard of athletes, link their basic salary to the local 
minimum wage line, and strengthen the allocation of diversified 
bonuses and allowances on the basis of ensuring their basic living 
needs. Managers should avoid a simple “one-size-fits-all” approach 
to supply but formulate detailed and reasonable bonuses for 
athletes, impartially and comprehensively considering various 
factors such as athlete’s age, length of service, level, athletic 
performance and effort.

In this study, direct non-economic compensation satisfaction 
was found to be the second most important factor of compensation 
incentive effect on athletes with a weight coefficient of 0.355, 
second only to the influence of ζ1. Therefore, managers who 
improve the direct economic compensation structure of athletes 
also need to pay extra attention to the optimization of direct 
non-economic pay mechanisms to improve athletes’ compensation 
satisfaction. However, it is worth noting that ζ3 is not a single-
dimensional concept but a multidimensional construct 
determined by many factors such as social status, leadership 
importance, and training conditions. Social status, leadership 
importance and training condition have a great impact on the 
weights of the three variables reflecting athletes’ direct 
non-financial compensation satisfaction (ζ3). Therefore, managers 
should pay full attention to them and improve the social status of 
athletes through the effect of public opinion to enhance their sense 
of collective honor in the practice of salary management. In 

addition, they should fully respect the will of individual athletes, 
adopt their opinions and suggestions, and strive to create a good 
external environment for their hard work and training by building 
a sound training environment.

The results of the weight coefficient show that indirect 
non-economic compensation satisfaction (ζ4) is the third 
important structure. It also has a significant effect on the 
compensation incentive effect of athletes. This result supports the 
study of the Hilliard and Boulton (2012), McConnell (2017), and 
Huang et  al. (2022). Theoretically, the influence of ζ4 on η is 
minimal. However, in practice, it is found that the effect of ζ4 
cannot be underestimated, especially for athletes with a strong 
sense of autonomy and independence and a sense of collective 
honor for the country. For athletes with a strong sense of 
autonomy and independence and a sense of collective honor for 
their country, the effect of ζ4 is sometimes even stronger than 
economic compensation. Therefore, in designing and optimizing 
the compensation structure of athletes, managers should not 
neglect to improve the satisfaction of indirect non-economic 
compensation (ζ4). The ζ4 is greatly impacted by the weight 
coefficients of three significant variables reflecting athletes’ 
satisfaction with indirect non-financial compensation, i.e., 
satisfaction with career achievement, satisfaction with training 
autonomy and satisfaction with promotion criteria. Therefore, 
government departments should strengthen public opinion and 
propaganda to enhance athletes’ professional achievement and 
autonomy to train actively for their country. Additionally, they 
should refine the athlete promotion evaluation system and 
comprehensively evaluate the athletes from multiple aspects, such 
as their cultural level and ideological and moral quality evaluation, 
to reshape the promotion evaluation system and promote the 
all-round development of the athletes’ quality, thus enhancing the 
athletes’ compensation incentive effect.

Limitations and future research

This paper has two limitations. On the one hand, the data 
samples and sources are limited. This paper contains many details 

TABLE 6 Weight coefficients of each index of athletes’ compensation incentive effect.

Primary indicators
Secondary indicators Three indicators

Variables Weight Indicators Weight

η ζ1 0.454 Basic salary (X1) 0.268

Bonus income (X2) 0.369

Subsidy assistance (X3) 0.364

ζ3 0.362 Social status (X6) 0.348

Leadership attention (X7) 0.331

Training condition (X8) 0.321

ζ4 0.184 Career achievement (X10) 0.325

Training autonomy (X11) 0.329

Development and promotion opportunity (X12) 0.346
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specific to the situation in China and the effects of the 
remuneration system on incentivizing athletes. Hence the 
recommendations are somewhat situational. Although the sample 
included athletes from different provinces and regions of China 
to increase the generalizability of the study, the number of 
samples can be increased and extended beyond athletes of the 
same country. On the other hand, athletes’ compensation 
incentive effect is influenced by multidimensional factors. When 
selecting latent and measurement variables, it is inevitable that 
some variables are difficult to quantify and are not included in the 
model, such as the fairness factor. Therefore, future research 
should focus on investigating the inclusion of more variables into 
the model and then improve the structural equation model.
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The positive behavioral style of authentic leadership has attracted

academicians’ and practitioners’ attention to focus more on a healthy

workplace environment and its influence on followers’ valued workplace

relationship outcomes, such as employees’ work engagement. From

the lens of social exchange perspective, we tested a unified model of

authentic leadership and its influence on the followers’ wellbeing (hedonic

and eudaimonic wellbeing) and work engagement. We also examined

the mediating role of hedonic and eudaimonic wellbeing on followers’ work

engagement. Using a time-lagged design, we collected data from 250 telecom

sector workers employed in the capital city of Islamabad, Pakistan. The results

indicate the positive influence of authentic leadership on followers’ work

engagement and employees’ hedonic and eudaimonic wellbeing. Hedonic

and eudaimonic wellbeing also positively mediated the relationship between

authentic leadership and followers’ work engagement. The theoretical and

practical implications of the study are also discussed.

KEYWORDS

authentic leadership, work engagement, hedonic wellbeing, eudaimonic wellbeing,

telecom

Introduction

In recent decades, employee work engagement has flourished as an essential Research

Topic in management and applied psychology (1, 2). It is because to accomplish

organizational goals, quality of work is more important so that it can stimulate employee

engagement for each worker (3). A person can be called a professional when they are

truly engaged in their work. The enriched quality of work can be attained only through
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higher employee engagement (4). The high engagement of

employees is beneficial for an organization as it directly

influences individual, team, and organizational level outcomes

(2). Engaged employees show more helpful behaviors (5), better

job performance (6), lower turnover intentions (7), enriched

financial results (8), and increased customer loyalty (9). Thus,

due to the significant importance of work engagement and

its relevance for modern organizations (2), it is essential to

identify different contributing factors to work engagement, and

leadership is one such factor.

Studies on positive forms of leadership, especially authentic

leadership, proliferated over the past few years as they enhance

both individual and organizational productivity (10–12).

Authentic leaders show their true selves to employees and

play a positive role that helps bring about positive employee

changes (13, 14). Authentic leadership can be defined as “a

pattern of leader behavior that draws upon and promotes both

positive psychological capacities and a positive ethical climate to

foster greater self-awareness, an internalized moral perspective,

balanced processing of information, and relational transparency

on the part of leaders working with followers, fostering positive

self-development” (15).

Some theories relate authentic leadership with work

engagement, but research supporting such a relationship is

minimal (15). Therefore, Alilyyani and Wong (16) stressed

the need for more research to identify the role of authentic

leaders in affecting employees’ work-related attitudes and

behaviors, particularly employee work engagement. Employee

work engagement is crucial to a positive organizational outcome.

However, the scholarship on the role of authentic leadership and

its impact on the employee’s work engagement is inadequate

(16). Few researchers attempted to examine the relationship

between authentic leadership and work engagement (17, 18),

but the relevant literature’s gap is still wide and needs

further exploration.

Previous studies suggest that leaders with authenticity traits

may influence employees’ wellbeing (19). However, a very

limited stream of studies explored the effect of authentic

leadership on employee wellbeing (20). In addition, researchers

categorized wellbeing into hedonic and eudaimonic wellbeing

(21). Hedonic wellbeing aims to boost happiness by attaining

pleasure and avoiding pain. Conversely, eudaimonic wellbeing

emphasizes self-realization and deep happiness beyond pleasure

(22–24). Evidence reveals that there is a significant need for

conducting research on hedonic and eudaimonic wellbeing in

organizational settings (25, 26).

Cast against that background, the current study makes a

vital addition to the existing literature on positive psychology by

investigating a new mediation model (hedonic and eudaimonic

wellbeing) that explains how and why authentic leaders impact

their followers’ engagement in the workplace. Drawing on

social exchange theory (27), we investigated the mediating role

of hedonic and eudaimonic wellbeing in communicating the

influence of authentic leadership to deepen employees’ work

engagement. From a social exchange perspective, when leaders

treat their employees well, they are expected to reciprocate

by showing more interest in the work assigned to them (28).

Grounded on this idea, we posit that employees working in the

telecom sector of Pakistan are likely to exhibit more interest in

their work in the presence of authentic leadership.

The study contributes to the limited existing literature

on authentic leadership, hedonic and eudaimonic wellbeing,

and employee work engagement by investigating the influence

of authentic leadership, hedonic and eudaimonic wellbeing,

and employee work engagement in the South Asian context.

It employs a new mediating research model to examine the

aforementioned relationship. Finally, conducting this study in

a South Asian context, especially in a developing country like

Pakistan, provides a unique impetus to the implications of this

study, as many of the previous studies on authentic leadership

wellbeing (hedonic and eudaimonic wellbeing) were conducted

in developed Western countries.

Theory and hypothesis development

Authentic leadership and work
engagement

Leader authenticity has gained scholars’ and practitioners’

attention for the last 20 years. The concept of “authentic

leadership” emerged from positive organizational behavior

(29) and transformational leadership (30). Walumbwa and

Wang (31) define authentic leadership as leader behaviors

focusing on the positive psychological capacity and moral values

to stimulate follower self-development. Authentic leadership

behaviors comprise four basic components: self-awareness,

balanced processing, an internalized moral perspective, and

relational transparency (15). First, self-awareness refers to an

individual’s awareness of their own strengths and weaknesses,

thoughts, and desires (32). Authentic leaders are aware of their

strengths and weaknesses and how others perceive them (33).

Second, the balance in the processing of information is related

to objectively gaining precise information before reaching any

mutual decision (15). Third, internalized moral perspectives are

related to acting in accordance with one’s moral values and

beliefs (32). Authentic leaders display sincere behaviors and act

according to their moral values with followers (33). Finally,

relational transparency discusses openly sharing one’s feelings

and admitting mistakes (15). Authentic leaders freely share their

feelings and opinions with followers (34, 35) and demonstrate

their true selves to them, irrespective of whether they are positive

or negative (36).

Employee work engagement plays a central role in achieving

organizational goals. Schaufeli and Salanova (37) define work

engagement as a “positive, fulfilling, work-related state of mind
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characterized by vigor, dedication, and absorption” (p. 74).

Vigor indicates workers’ determination and mental resilience in

responding to challenges in the workplace (2). Dedication refers

to an employee’s strong involvement with and identification

with their job (37). Absorption indicates employees’ completely

focused attention and happy engagement with their job

within the work environment (37, 38). Work engagement has

three different dimensions: physical, cognitive, and emotional.

People express and interact with their work in all three ways

(cognitively, emotionally, and physically); however, Kahn et al.

(39) mentioned that these behaviors may be best used in a single

dimension because of their psychological presence at work.

Moreover, a leader’s positive role in the organization enables

employees to trust their leader, work collectively as a team, and

experience positive emotions in the workplace (33). Empirical

evidence reveals that only a few researchers explored the

positive role of authentic leadership in influencing employees’

work engagement (17, 18). For instance, Towsen and Stander

(18) examined the relationship between authentic leadership

and work engagement and found that employees displayed

more work engagement and dedication under the influence of

authentic leadership. However, it clearly lacks the impact of

mediating the role of hedonic and eudaimonic wellbeing on the

relationship between authentic leadership and employee work

engagement in the organizational environment.

Social exchange theory

Social exchange theory has been widely used as an

underlying mechanism in leadership literature linking

leadership with employees’ work engagement (27). Blau (27)

defines social exchange as “the voluntary actions of individuals

that are motivated by the returns they are expected to bring

and typically do bring from others” (p. 91). According to

this theory, every individual’s behavior depends on another

person’s behavior. Therefore, working under the supervision of

authentic leadership, the worker may act in accordance with

the norm of reciprocity (40) and show more engagement at

the workplace in response to the leader’s positive behaviors,

thus keeping the balance in the exchange relationship (41).

Past studies confirmed that subordinates respond to authentic

leader behaviors by performing better in the workplace (11, 42).

Relying on the social exchange perspective, we argued that

employees inspired by their leader’s authentic behaviors, such

as honesty, showing their authentic selves to followers and

possessing moral standards and values, are more engaged in

their work and show better performance. Hence, we formulate

the following hypothesis:

Hypothesis 1: Authentic leadership is positively related to

employees’ work engagement.

Authentic leadership and hedonic and
eudaimonic wellbeing

In the current arena, wellbeing appears as an essential topic

for research in the field of empirical psychology. According

to Ryan and Deci (23), “wellbeing” is a mental representation,

optimal role, and understanding of an individual concerning

the nature and experience of wellbeing. Researchers conducted

studies on wellbeing and further categorized it into hedonic and

eudemonic wellbeing (21), the former as subjective wellbeing

and the latter as psychological wellbeing (43). Hedonic wellbeing

focuses on the pleasure principle and pain avoidance (44). This

perspective, also known as subjective wellbeing, is composed

of positive effects and mental assessments of life satisfaction

(45). However, eudaimonic wellbeing seeks deep pleasure and

self-realization beyond present pleasure and happiness (23).

Eudaimonic wellbeing, also called psychological wellbeing,

focuses on authenticity, purposefulness, resources, strengths,

and a meaningful life (24).

Authentic leaders act as positive role models by generating

a productive and pleasant environment, enhancing employees’

hedonic wellbeing, and boosting organizational success (46).

Past studies indicated the influence of authentic leadership on

employees’ hedonic wellbeing (46–48). Eudaimonic wellbeing

is also important for positive psychological functioning (49).

However, very few researchers explored the role of authentic

leadership on the eudaimonic wellbeing of employees (20, 46).

Authentic leaders’ positive role influences followers to

respond by engaging in activities that align with their leader’s

moral values and behaviors (46). From the social exchange

(27) perspective, when employees experience their leader as

trustworthy and supportive, they are more satisfied at the

workplace and show more engagement in their work, which

can boost organizational effectiveness. Moreover, when an

authentic leader shows their true self and creates a supportive

environment in the workplace, such initiatives help build trust

in leaders and encourage employees to find purpose and

meaning in the workplace by utilizing their full potential for

the organization’s goals and achievements. Hence, we posit the

following hypothesis:

Hypothesis 2: Authentic leadership is positively related to

employees’ hedonic wellbeing.

Hypothesis 3: Authentic leadership is positively related to

employees’ eudaimonic wellbeing.

Hedonic wellbeing, eudaimonic
wellbeing, and employees work
engagement

Past studies suggested a positive link between psychological

wellbeing and work engagement (50, 51). A study conducted by
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Shimazu and Schaufeli (52) indicates the positive association

of psychological wellbeing with work engagement. Similarly,

the study conducted by Brunetto and Teo (53) revealed a

positive relationship between psychological wellbeing and

work engagement. The above discussion shows a positive

relationship between psychological wellbeing and works

engagement; however, none of the studies focused on hedonic

and eudaimonic wellbeing and its relationship with work

engagement. Moreover, Ibrahim Said (54) recently suggested a

positive association between hedonic and eudaimonic wellbeing

and work engagement. So, the current study filled this gap by

concentrating on examining the aforesaid relationship. We

argue that both hedonic and eudaimonic wellbeing is crucial

for leaders; thus, they must provide a pleasant environment for

workers to become positive and more engaged. So, we posit the

hypothesis as follows:

Hypothesis 4: Hedonic wellbeing is positively related to

employees’ work engagement.

Hypothesis 5: Eudaimonic wellbeing is positively related to

employees’ work engagement.

The mediating role of hedonic and
eudaimonic wellbeing

Based on the above discussed literature, we hypothesize

that hedonic and eudaimonic wellbeing may mediate the

link between authentic leadership and work engagement in

accordance with the stimuli-organism-response model (55).

Authentic leadership acts as a stimulus that promotes hedonic

and eudaimonic wellbeing among employees (organism), which

improves their willingness to enhance their engagement in

work (response). The leader’s positive role and supportive

behavior give more energy and enhance employees’ hedonic

and eudaimonic wellbeing, enhancing employees’ motivation

to engage in positive work and increase their personal growth

(46). When leaders provide a good workplace setting for their

employees and focus on their wellbeing, they are optimistic

about their personal growth. They are satisfied with their

working lives, enhancing their engagement in work (56).

Authentic leadership may enhance employees’ hedonic and

eudaimonic wellbeing (H2 and H3). Such types of wellbeing

also enhance employees’ work engagement (H4 and H5) (see

Figure 1).

Past research studies revealed the positive mediating role

of employee wellbeing on the relationship between authentic

leadership and work engagement (56). In addition, past studies

also revealed the positive mediating effect of eudaimonic

wellbeing on the association between CSR and knowledge-

sharing behavior (57). However, this is the first study examining

the mediating role of hedonic and eudaimonic wellbeing on

the relationship between authentic leadership and employee

work engagement. Therefore, based on the above discussion, we

hypothesize as follows:

Hypothesis 6: Hedonic wellbeing positively mediates the

relationship between authentic leadership and employees’

work engagement.

Hypothesis 7: Eudaimonic wellbeing positively mediates the

relationship between authentic leadership and employees’

work engagement.

Methodology

Sampling and method

The data were collected under a research project that

aimed to examine the influence of authentic leadership on

employees’ work engagement and the mediating role of hedonic

and eudaimonic wellbeing among employees in telecom sector

companies (Zong, Ufone, and Telenor) in Islamabad, Pakistan.

The data were collected in two waves using a time-lagged

design by distributing questionnaires along with a cover

letter explaining the purpose of the study. Time-lag studies

are commonly used for data collection processes to reduce

common method bias and temporal effect, and this approach

is preferred in similar nature studies (42, 58). The researcher

visited the aforementioned telecom sectors and discussed the

study’s importance. Together with the managers and after

formal approval from the organizational leaders, the researchers

approached the employees at their workplace and encouraged

them to participate in the study. In addition, the researchers

distributed the questionnaires among employees in two waves

within a gap of 1 month. In the first wave, the respondents rated

their authentic leadership behaviors and provided demographic

information. In the second wave, employees rated their work

engagement and hedonic and eudaimonic wellbeing. The

confidentiality of their responses was ensured.

We used convenient sampling techniques to easily approach

the respondents and get efficient responses. We distributed 350

questionnaires among employees in telecom sector companies

(Zong, Ufone, and Telenor) and received a total of 250

completed questionnaires—a response rate of 71%. Out of the

total 250 responses, the majority of respondents (N = 184,

74%) were men, whereas 66 respondents (26%) were women.

The majority of the respondents (N = 145, 58%) were aged

between 21 and 30 years, 90 (36%) respondents were aged

between 31 and 40 years, and the remaining 15 (6%) were of the

age between 41 and 50 years. In addition, the majority of 145

(58%) respondents were married, 105 (42%) were unmarried, 72

(29%) held bachelor’s degrees, 149 (60%) held master’s degrees,

and the remaining 29 (11%) held MPhil or higher degrees.

Further, the majority of 132 (53%) respondents had 1–5 years

of job experience, 74 (30%) had 6–10 years of experience,

31(12%) had 11–15 years of job experience, and the remaining
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FIGURE 1

Proposed research design model.

13(5%) had 16–20 years of job experience. Lastly, out of the

total respondents, only 56 (22%) were found working as a

manager, and the majority, 194(78%), were found working as

staff members in the telecom sectors.

Common method variance

We also used the common method bias (CMB) test. We

performed Harman’s single-factor analysis to assess this study’s

common method variance (59), as it relied on self-report

measures. The results indicate no high bivariate correlations

between constructs (r>0.90). Hence, this study found no CMB

evidence (60).

Measures

We used a 5-point Likert scale ranging from “strongly

disagree” to “strongly agree” to measure the variables used in

the study.

Authentic leadership

The authentic leadership scale developed byWalumbwa and

Avolio (15) was used in this study. The scale is composed of

16 items, and sample items include “My manager says exactly

what he or she means,” “My manager encourages everyone to

speak their mind,” and “My manager asks us to take positions

that support our core values.” The scale reliability was 0.965.

Work engagement

We used a single-dimensional scale for work engagement,

as suggested by May and Gilson (61). They argue that, due

to psychological presence at the workplace, employee work

engagement can be adequately measured through a single

dimension (Kahn) (39). Therefore, we used a short version (9

items) of the Utrecht Work Engagement Scale developed by

Schaufeli and Salanova (37) in the study. Examples include: “At

my work, I feel bursting with energy,” “I am enthusiastic about

my job,” and “I am immersed in my work.” The reliability of the

scale was 0.878.

Hedonic and eudaimonic wellbeing

The hedonic and eudaimonic wellbeing scales developed

by Waterman and Schwartz (62) were used in this study. The

hedonic wellbeing scale comprises six items, and the eudaimonic

wellbeing scale also comprises six items. The sample items of
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hedonic wellbeing include “This work gives me my strongest

sense of enjoyment,” “When I engage in this work, I feel happier

than I do when engaged in most other activities,” and “This work

gives me my greatest pleasure.” The reliability of the hedonic

wellbeing scale was 0.887. The sample items of eudaimonic

wellbeing include the following: “This work gives memy greatest

feeling of really being alive,” “This work gives me my strongest

feeling that this is who I really am,” “When I engage in this work,

I feel that this is what I was meant to do.” The reliability of the

eudaimonic wellbeing scale was 0.876.

Results

Descriptive statistics

A correlation analysis was performed to examine the basic

relationship between the variables. Table 1 indicates the means,

standard deviations, and variable correlations of the sample.

The results indicate that the correlation between authentic

leadership and work engagement was found to be positive

and significant (r = 0.419 and p < 0.001). Similarly, the

correlation between authentic leadership and hedonic wellbeing

was found to be positive (r = 0.428, p < 0.001). The correlation

between authentic leadership and eudaemonic wellbeing was

also found to be significant and positive (r = 0.597 and

p < 0.001). Moreover, the correlation between work engagement

and hedonic wellbeing was found to be significant (r = 0.710 and

p < 0.001). Likewise, the correlations between work engagement

and eudaimonic wellbeing were also found to be positive and

significant (r = 0.540 and p < 0.001). Finally, the correlation

between hedonic and eudaimonic wellbeing was found to be

positive and significant (r = 0.711, p < 0.001).

Confirmatory factor analysis

Confirmatory factor analyses (CFAs) were performed in

SPSS Amos to examine the scales’ convergence and discriminant

validity. To calculate model fit indices and compare them with

other models, we first analyzed the baseline model (4 factors)

composed of all the main variables, i.e., authentic leadership,

work engagement, hedonic wellbeing, and eudaimonic wellbeing

(shown in Table 2). The findings showed a good model fit for

the baseline model compared to the other proposed models

in our study; chi-square/degree of freedom (χ²/df) = 1.558,

comparative fit index (CFI) = 0.929, incremental fit index

(IFI) = 0.930, Tucker–Lewis index (TLI) = 0.924, root mean

square error of approximation (RMSEA) = 0.047. Second,

we authenticated leadership and work engagement items and

combined them into a new single factor in the three-factor

model (Model 2); chi-square/degree of freedom (χ²/df) =

3.403, comparative fit index (CFI) = 0.693, incremental fit

index (IFI) = 0.694, Tucker–Lewis index (TLI) = 0.674, root

mean square error of approximation (RMSEA) = 0.098. Third,

work engagement, eudaimonic wellbeing, and hedonic wellbeing

items were merged into a new single factor in the two-factor

model (Model 3); chi-square/degree of freedom (χ²/df)= 2.590,

comparative fit index (CFI) = 0.796, incremental fit index (IFI)

= 0.798, Tucker–Lewis index (TLI) = 0.784, root mean square

error of approximation (RMSEA)= 0.080. Finally, we combined

all the items of the studied variables (authentic leadership,

work engagement, hedonic wellbeing, and eudaimonic wellbeing

into a new single factor in the one-factor model) (Model 1);

chi-square/degree of freedom (χ²/df) = 4.725, comparative

fit index (CFI) = 0.522, incremental fit index (IFI) = 0.526,

Tucker–Lewis index (TLI) = 0.494, root mean square error of

approximation (RMSEA) = 0.122. Confirmatory factor analysis

with maximum likelihood estimation was conducted for the

above model. The factor loading for every factor was found

positive and indicated good convergent validity. The average

variance extracted (AVE) for all the variables proposed was

checked, and the square root of every AVE was found to be

greater than all the coefficients of the variables (63).

Regression analysis

We conducted a regression analysis to reconfirm the results

that were verified in the correlation analysis. A simple linear

regression analysis was performed to test the main hypothesis

shown in Table 3.

Table 3 indicates the positive relationship of authentic

leadership with work engagement (β = 0.358, p < 0.0001),

supporting Hypothesis 1. Hypothesis 2 predicted a positive

link between authentic leadership with employees’ hedonic

wellbeing. The result indicates the positive association of

authentic leadership with employees’ hedonic wellbeing

(β = 0.411 and p < 0.0001), supporting Hypothesis 2.

Hypothesis 3 predicted a positive relationship between

authentic leadership and employees’ eudaimonic wellbeing. The

results revealed that authentic leadership is positively linked

with eudaimonic wellbeing (β = 0.484 and p < 0.0001), fully

supporting Hypothesis 3. Further, Hypothesis 4 predicted a

positive relationship between hedonic wellbeing and work

engagement. The results revealed that hedonic wellbeing

positively correlated with work engagement (β = 0.633 and

p < 0.0001), supporting our Hypothesis 4. Hypothesis 5 reveals

a positive association between eudaimonic wellbeing and

work engagement (β = 0.570 and p < 0.0001), supporting

Hypothesis 5.

Mediation analysis

The process program for SPSS developed by Hayes (64) was

used to analyze mediating hypotheses. To find the mediating
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TABLE 1 Descriptive statistics, mean, standard deviation (SD), and correlation of the variables.

Mean SD 1 2 3 4

Authentic leadership 3.8990 0.89058 1

Work engagement 3.8760 0.76228 0.419** 1

Hedonic wellbeing 3.8327 0.85461 0.428** 0.710** 1

Eudaimonic wellbeing 4.0727 0.72190 0.597** 0.540** 0.711** 1

N= 250, *p < 0.05, **P < 0.001.

TABLE 2 Confirmatory factor analysis and alternative measurement models.

Measurement Model χ² Df χ²/df CFI IFI TLI RMSEA

M1: 4 Factors Model (Hypothesized 4 factor

model)

970.6 623 1.558 0.929 0.930 0.924 0.047

M2: 3 Factor Model: “AL+WE, HD, EUD”

(authentic leadership and work engagement

were merged)

2,130 626 3.403 0.693 0.694 0.674 0.098

M3: 2 Factor Model: “AL, WE+EUD+HD”

(work engagement, eudemonic wellbeing and

hedonic wellbeing were merged)

1,626 628 2.590 0.796 0.798 0.784 0.080

M4: 1 Factor Model: “AL+HD+ EUD+WE”

(authentic leadership, work engagement,

eudemonic wellbeing and hedonic wellbeing

were merged)

2,972 629 4.725 0.522 0.526 0.494 0.122

AL, Authentic Leadership; WE, Work Engagement; HD, Hedonic Wellbeing; EUD, Eudemonic Wellbeing; χ²/df, Chi-square/degree of freedom; IFI, Incremental Fit Index; CFI,

Comparative Fit Index; TLI, Tucker-Lewis Index; RMSEA, Root mean square error of approximation.

TABLE 3 Regression analysis of authentic leadership, hedonic

wellbeing, eudaimonic wellbeing, and work engagement.

Variable HDW EUDW Work engagement

Constant

Gender 0.172 0.217 0.082

Age 0.102 0.057 0.178*

AL 0.411*** 0.484*** 0.358***

HDW – – 0.633***

EUDW – – 0.570***

R2 0.183 0.356 0.175

1R2 0.180 0.354 0.172

F 55.664 137.172 52.736

N= 250, *p < 0.05, ***p < 0.0001. AL, Authentic Leadership; HDW, hedonic wellbeing;

EUDW, eudaimonic wellbeing.

effects of hedonic and eudaimonic wellbeing on the association

between authentic leadership and followers’ work engagement,

Model 4 from Hayes process templates was used. Additionally,

95% correct bias CI with 5000 bootstrapping procedures sample

estimates was selected.

TABLE 4 Coe�cient and bootstrapping for the mediation analysis.

Testing Paths Unstandardized T Sig Bootstrapping

coefficient

Coefficient Std.

error

LCI ULCI

IV → M (a) 0.411 0.055 7.461 0.0001 0.302 0.519

M → DV (b) 0.579 0.044 13.303 0.0001 0.493 0.665

IV → M → DV(c’) 0.121 0.042 2.885 0.004 0.038 0.203

IV → DV (c) 0.358 0.049 7.262 0.0001 0.261 0.456

Indirect effects 0.238 0.045 – – 0.159 0.335

IV, Authentic leadership; MV, hedonic wellbeing; DV, work engagement.

In Hypothesis 6, we hypothesized the positive mediating

effects of hedonic wellbeing on the relationship between

authentic leadership and work engagement. The results shown

in Table 4 indicate that hedonic wellbeing positively and partially

mediated the influence of authentic leadership and work

engagement (β = 0.121 and p < 0.004); hence, our Hypothesis 6

is partially supported.
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TABLE 5 Coe�cient and bootstrapping for the mediation analysis.

Testing paths Unstandardized coefficient T Sig Bootstrapping

Coefficient Std error LLCI ULCI

IV → M (a) 0.484 0.041 11.712 0.0001 0.402 0.565

M → DV (b) 0.476 0.070 6.821 0.0001 0.338 0.613

IV → M → DV(c’) 0.128 0.057 2.269 0.024 0.017 0.240

IV → DV (c) 0.358 0.049 7.262 0.0001 0.261 0.456

Indirect effects 0.230 0.045 – – 0.153 0.327

IV, Authentic leadership; MV, eudaimonic wellbeing; DV, work engagement.

Likewise, in Hypothesis 7, we hypothesized the positive

mediating effect of eudaimonic wellbeing on the relationship

between authentic leadership and work engagement. The results

shown in Table 5 indicate that eudaimonic wellbeing positively

and partially mediated the influence of authentic leadership

and work engagement (β = 0.128 and p < 0.024); hence, our

Hypothesis 7 is partially supported.

Discussion

This study examines the influence of authentic leadership on

followers’ work engagement and themediating effects of hedonic

and eudaimonic wellbeing on the relationship between authentic

leadership and work engagement.

We found a positive link between authentic leadership

and followers’ work engagement. As discussed in the literature

section, authentic leadership has gained scholars’ attention

owing to its positive influence on employees (15, 65), and

it should be verified in various organizational situations (16,

66). In addition, work engagement is considered one of the

most important organizational factors for workers’ effectiveness

(2) and is widely used as a driver of positive outcomes (18,

67, 68). The present study makes an important addition to

the existing literature by exploring the relationship between

authentic leadership and employees’ work engagement in the

context of the different telecom sectors in Pakistan. In addition,

in accordance with previous research findings (17, 18) and

with our expectations, this study’s findings reveal a positive

relationship between authentic leadership and followers’ work

engagement, supportingHypothesis 1. The results indicate that a

leader should be aware of his strengths andweaknesses, maintain

a transparent relationship with followers, and encourage

them to freely create confidence among employees and

make a difference in their work. One can expect that an

authentic leader is an important resource in flourishing loyal,

hardworking, and dedicated employees that are fully absorbed in

their work.

Second, as expected, authentic leadership is positively

associated with hedonic and eudaimonic wellbeing, supporting

our Hypotheses 2 and 3. These particular findings are

in agreement with previous research studies (20, 46, 48).

Moreover, this study is among the first to empirically test

the influence of authentic leadership on both dimensions

of wellbeing (hedonic and eudaimonic) in the telecom

sectors. Third, this study has also confirmed that hedonic

and eudaimonic wellbeing are positively associated with

followers’ work engagement, supporting our Hypotheses 4

and 5. As discussed in the literature section, none of the

studies focused on hedonic and eudaimonic wellbeing and its

relationship with work engagement. Moreover, Ibrahim Said

(54) recently suggested a positive association between hedonic

and eudaimonic wellbeing and work engagement. So, the

current study filled this gap and is essential to the literature

on wellbeing (hedonic and eudaimonic) and work engagement.

Furthermore, our study results also support the social exchange

base mechanism between leaders and followers by showing

the positive effect of authentic leadership on followers’

work engagement.

The current study findings also indicate that hedonic and

eudaimonic wellbeing mediated the link between authentic

leadership and followers’ work engagement, supporting

Hypotheses 6 and 7. From a social exchange perspective, our

study findings also indicate how hedonic and eudaimonic

wellbeing is vital in boosting employees’ work engagement.

Past studies also tested the mediating mechanism of wellbeing

in the effect of authentic leadership on follower attitudes and

behaviors at the workplace (20, 46–48). However, most of

these studies used either hedonic wellbeing or eudaimonic

wellbeing in their studies. Given the distinctions between

the model of hedonic and eudaimonic wellbeing (21), we

assume that these two dimensions of wellbeing mediate the

relationship between authentic leadership and employees’

work engagement (21). This is among the first empirical

research to investigate hedonic and eudaimonic wellbeing

as a mediating variable in finding the relationship between
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authentic leadership and followers’ work engagement and

to make a new contribution to the authentic leadership and

wellbeing literature.

Practical implications, limitations,
and future research suggestions

The current study has confirmed the important role

of authentic leadership in influencing employees’ work

engagement through the development of hedonic and

eudaimonic wellbeing. Due to the development of the

multinational telecom sectors in Pakistan, the competition

among the telecom sector companies has increased. Therefore,

the top management of telecom sector companies should pay

attention to the importance of the authentic leadership role

of their managerial staff and arrange leadership development

seminars to boost positive organizational outcomes.

Based on the findings, we propose that organizational

management pay attention to leadership development and

training. Considering the significance of leader authenticity,

management should consider authentic leadership components

such as self-awareness, relational transparency, internalized

moral perspectives, and balanced information processing in

developing organizational policies and strategies. A leader’s

authenticity not only enhances employees’ understanding of

wellbeing but also serves as an important factor in influencing

followers to exhibit high work engagement.

In addition, the findings suggest that followers’ work

engagement can be boosted by improving the quality of

the leader–follower relationship and creating an environment

where team members are united and work as a team,

ultimately boosting organizational performance. The study

findings also suggest that managers should pay attention to

how their authentic leadership behaviors may contribute to

the development of hedonic and eudaimonic wellbeing, aiming

to increase their employees’ workplace relationships. Further,

organizational management should also focus on leaders and

happiness because happy workers and happy leaders cause their

followers to experience a high level of productivity, higher

organizational performance, and lower burnout.

The study’s results are significant, and all the proposed

hypotheses were accepted. However, some suggestions were

given to address the following limitations. First, the study only

focused on the telecom sectors in Pakistan. The study should

be extended to other work settings to better understand the

relationships among the studied variables. Second, common

method bias is another limitation of the study. Future

studies should be expanded to other departments and groups

to overcome this issue. Third, to increase the findings’

generalizability, the current study should be replicated in

other countries. Fourth, the researchers followed a convenience

sampling technique for data collection. In the future, the

researchers should focus on other sampling techniques such

as purposeful sampling. Fifth, we collected the data from a

single source; therefore, the studies should use a multisource

data design in future. Sixth, future researchers are encouraged

to consider other organizational variables, such as career

success, employee’s intention to stay, and organizational

identification, while focusing on authentic leadership. In

addition, we examined hedonic and eudaimonic wellbeing as

mediating variables in examining the relationship between

authentic leadership and followers’ work engagement. In the

future, researchers are encouraged to consider other variables

like core values and self-efficacy to examine the above-

studied relationship.

Conclusion

We proposed and empirically tested a unified model

explaining the association between authentic leadership and

followers’ work engagement. Our study results confirm that the

telecom sector’s managers’ authentic leadership, as perceived

by their followers, is related to the work engagement of their

followers. Moreover, this pioneering study examines hedonic

and eudaimonic wellbeing as mediating variables underlying the

relationship between authentic leadership and followers’ work

engagement. It makes a significant addition to the wellbeing

and authentic leadership literature by examining the crucial

role of hedonic and eudaimonic wellbeing and its influence

on the relationship between authentic leadership and followers’

work engagement. Most importantly, this study reconfirms the

applicability of social exchange theory (27) in explaining the

relationship of authentic leadership with wellbeing (hedonic

and eudaimonic wellbeing) and work engagement in the

Pakistani context. Our study findings can be used to inform

the manager about the organizational consequences of their

authentic leadership style.
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1Department of Psychiatry, Shiga University of Medical Science, Otsu, Japan, 2Department of

Hygiene and Public Health, Osaka Medical and Pharmaceutical University, Takatsuki, Japan,
3International Institute for Integrative Sleep Medicine (WPI-IIIS), University of Tsukuba, Tsukuba,

Japan, 4Japan CBT Center, Hikone, Japan

Background: Lack of social support is associated with depression, anxiety,

and insomnia. This study aimed to determine the source of support related

to depression, anxiety, and insomnia among Japanese workers.

Methods: As part of a cohort study, we conducted a questionnaire survey

among city government employees in Koka City, Shiga Prefecture, Japan, from

September 2021 to March 2022. We used the Patient Health Questionnaire-

9 (PHQ-9), Generalized Anxiety Disorder−7 (GAD-7), and Insomnia Severity

Index (ISI) to assess depressive symptoms, anxiety symptoms, and insomnia,

respectively. We used the Brief Job Stress Questionnaire (BJSQ) to assess job

stressors and social support (from supervisors, colleagues, and family).

Results: A total of 1,852 Japanese employees (38.4% male, 45.9 ± 12.9 years)

participated in the survey, with 15.5, 10.8, and 8.2% of the participants having

depressive symptoms (PHQ-9 ≥ 10), anxiety symptoms (GAD-7 ≥ 10), and

insomnia (ISI ≥ 15), respectively. The logistic regression analysis suggested

that job stressors were associated with depressive symptoms (p < 0.001),

anxiety symptoms (p < 0.001), and insomnia (p = 0.009). In contrast, support

from co-workers (p = 0.016) and family members (p = 0.001) was associated

with decreased depressive symptoms. Support from family members was

associated with decreased insomnia (p = 0.005).

Conclusion: Social support from co-workers and family may be associated

with reduced depressive symptoms, and family supportmay be associatedwith

reduced insomnia in the Japanese working population.

Clinical trial registration: https://clinicaltrials.gov/ct2/show/NCT03276585.
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Introduction

Stress in individual workers and the work environment

has been reported to be associated with chronic absenteeism,

turnover, suicide, and family disruption (1–3). A previous study

reported that 40% of U.S. workers rated their jobs as very or

extremely stressful and that 26% were often or very often burned

out or stressed by their work (4). The National Institute for

Occupational Safety and Health (NIOSH) defines occupational

stress as “the harmful physical and emotional responses that

occur when the requirements of the job do not match the

capabilities, resources, or needs of the worker (4).” In theNIOSH

model of job stress, stressful job conditions may lead to the risk

of injury and illness, and individual and situational factors can

modify and protect workers from risk (4).

Job stressors (exposure to stressful working conditions)

may cause negative outcomes such as depression, anxiety,

and insomnia (5). Depression is a major global public health

problem and is projected to greatly contribute to disease burden

worldwide in the coming decades (6, 7). Insomnia commonly

occurs as a principal component of depression (8) and causes

presenteeism (low work productivity due to being present at

work, but ill or experiencingmedical conditions) (9). Depression

and anxiety are the two most prevalent mental disorders in the

Japanese population (10, 11).

Social support is defined as a perception leading a person

to believe that they are cared for and loved, esteemed, and a

member of a network of mutual obligations (12). A systemic

review indicated that low co-worker support and low supervisor

support predicted the incidence of stress-related diseases,

together with high job demands, low job control, low procedural

justice, low relational justice, and a high effort-reward imbalance

(13). A meta-analysis indicated that a high level of job stress,

effort-reward imbalance, high demand, heavy workload, and

low social support are associated with insomnia (14). Social

support includes received and perceived social support. Received

social support refers to the amount of support received, while

perceived social support refers to its adequacy and availability

(15). Research has shown that perceived social support is more

closely related to mental health than received social support

(16). Bidirectional associations were found between depressive

and anxiety symptoms and loneliness (17). Loneliness was a

stronger predictor of depressive and anxiety symptoms relative

to the reverse causal direction. High loneliness may be a key

risk factor for the development of future anxiety or depressive

symptoms (17), thus, perceived social support not only from

the workplace but also from family/friends may be important to

decrease depression and anxiety levels in workplaces. According

to a systemic review on depression and work-related risk factors,

previous studies mainly reported support from supervisors and

co-workers, but studies reporting support from family/friends

were very limited (18). In another review of job stress, anxiety,

and depression, family support was not mentioned (19). In

a systemic review on insomnia and job stress, three studies

reported social support, one reported support from supervisors

or co-workers, and two did not report the origin of support (14).

Some studies analyzed the association between depression,

anxiety, and insomnia among Japanese workers (20–24).

Honda et al. reported that having little conversation with co-

workers and/or supervisors was a risk factor for psychological

distress among Japanese workers (20). Nishitani and Sakakibara

reported that insomnia was related to the psychological

response of depression in Japanese male workers of a

manufacturing plant (21). Toyoshima et al. reported that

insomnia directly affected state anxiety among Tokyo Medical

University employees (22). Deguchi et al. reported that

anxious temperament and role conflict were associated with

insomnia among Japanese local government employees (23).

Saojyo et al. found a synergistic association of job control

and social support at work with depression and insomnia

among Japanese government employees (24). However, these

are cross-sectional studies, and depression, anxiety, insomnia,

and social support (both at work and at home) were not

simultaneously analyzed.

We hypothesized that lack of social support is associated

with depressive symptoms, anxiety symptoms, and insomnia

in the Japanese working population. The purpose of this study

was to test this hypothesis and determine the source of support

related to depression, anxiety, and insomnia among cohort study

(NinJaSleep Study) participants.

Materials and methods

Participants

We have performed a cohort study on sleep and mental

health in a Japanese working population, named the Night in

Japan Home Sleep Monitoring Study (NinJaSleep Study) (8,

25, 26). We conducted questionnaire surveys on sleep, mental

health, and job stress among local government employees of

Koka City, a rural city in Shiga Prefecture, Japan, which is

known as the home of the ninja. Employees (n = 2081) were

recruited for the questionnaire survey, and 1,852 employees

participated in the survey from September 2021 to March 2022

(Figure 1).

The Ethics Committee of the Shiga University of Medical

Science approved the study protocol (R2017–111). The study

was registered at UMIN-CTR (UMIN000028675, registered on

2017/8/15) and ClinicalTrials.gov (NCT03276585, registered

on 2017/9/3). Informed consent was obtained from all the

participants. The datasets analyzed in this study are available

from the corresponding author upon reasonable request.
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FIGURE 1

Flow diagram of the participant selection process.

Questionnaire

Job stress was assessed using the Brief Job Stress

Questionnaire (BJSQ) (16), a 57-item multidimensional

job stress questionnaire evaluated on a Likert scale of 1 to 4. The

BJSQ contains 17, 29, 9, and 2 items that assess job stressors,

stress reactions, social support, and work/life satisfaction,

respectively. Job stressors have nine subscales (job demands, job

control, meaningfulness of work, work environment, suitability

for work, physical burden, skill utilization, required job quality,

and interpersonal relationships), with scores ranging from 17 to

68 and higher scores suggesting higher job stress levels.

“Social Support” included three subscales (supervisors, co-

workers, and family), with scores ranging from 3 to 12 for each

subscale and lower scores suggesting better support. “How freely

can you talk with the following people?,” “How reliable are the

following people when you are troubled?,” and “How well will

the following people listen to you when you ask for advice on

personal matters?” were asked about superiors, co-workers, and

family (spouse, family, friends, etc.) on a four-point scale (1 =

extremely, 2 = very much, 3 = somewhat, and 4 = not at all).

The sum of the scores for superiors, co-workers, and family

were separately calculated to indicate social support, with a

range of 3–12 for each category. Cronbach’s alpha coefficients for

job demand, job control, and social support from supervisors,

coworkers, and family/friends were reported to be 0.77–0.83,

0.68–0.69, 0.79–0.89, 0.76–0.85, and 0.83–0.86, respectively (27,

28). All BJSQ scales have been proven to have acceptable or high

levels of internal consistency reliability and factor-based validity

(27, 29).Workers with high job stress levels were identified using

the BJSQ scoring program ver. 3.5 (Ministry of Health, Labor,

and Welfare, Tokyo, Japan).

The Patient Health Questionnaire-9 (PHQ-9) is a 9-item

questionnaire designed to screen for depression/depressive

symptoms in clinical and research settings (30). The PHQ-9

contains items derived from the DSM-IV classification system

pertaining to (1) anhedonia, (2) depressed mood, (3) trouble

sleeping, (4) feeling tired, (5) change in appetite, (6) guilt

or worthlessness, (7) trouble concentrating, (8) feeling slowed

down or restless, and (9) suicidal thoughts; each item is

scored from “0” (not at all) to “3” (nearly every day) (30).

The standard cutoff score for screening to identify possible

major depression/depressive symptoms is ≥ 10. In previous

studies, participants with a PHQ-9 score ≥ 10 were classified

as having depression (30, 31). According to a meta-analysis

comparing PHQ-9 with validated diagnostic interviews, PHQ-9

had a sensitivity and specificity of 0.85 (95% confidence interval

(CI):0.79–0.89) and 0.85 (95% CI: 0.82–0.87) to detect major

depression, respectively (32).

The 7-item Generalized Anxiety Disorder Scale (GAD-7)

is a widely used tool for assessing the frequency of anxiety

symptoms in the past 2 weeks on a scale of “0” (not at all) to

“3” (nearly every day) (33). The sum of the scores ranges from

0 to 21. Participants with GAD-7 scores ≥ 10 were classified

as having moderate anxiety symptoms, indicating a need for

further diagnostic testing (34).

Insomnia severity was measured using the Japanese version

of the Insomnia Severity Index (ISI) (35), a validated 7-item

self-report questionnaire that assesses insomnia severity over the

past 3 weeks. The total score ranges from 0 to 28, with lower

scores indicating fewer insomnia symptoms. Severity levels were

categorized as no insomnia (0–7 points), sub-threshold (mild)

insomnia (8–14 points), moderate insomnia (15–21 points), or

severe insomnia (≥ 22 points) (36).

All these questionnaires were self-administered. Participants

with symptoms of insomnia, anxiety, and depression were

defined as having ISI ≥ 15, GAD-7 ≥ 10, and PHQ-9 ≥

10, respectively.

Demographic data, including birth year and month, height

(cm), body weight (kg), sex, and history of chronic conditions

such as hypertension, diabetes, and lipidemia were also collected.

Age in September 2021 was calculated from birth year and

month; BMI was calculated from height and body weight; and

history of diagnosis (yes/no) of hypertension, diabetes, and

lipidemia were asked.

Statistical analysis

We compared proportions between groups using the χ2 test

and analyzed continuous data using the t-test.

We performed a logistic regression analysis with depressive

symptoms (PHQ-9≥ 10), anxiety symptoms (GAD-7≥ 10), and

insomnia (ISI ≥ 15) as dependent variables after adjusting for

age, sex, BMI, job stressors, support from supervisors, support

from co-workers, support from family, and high job stress. The

results of high job stress analysis were assessed using the BJSQ
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TABLE 1 Characteristics of participants.

Number 1852

Age Years 45.9± 12.9

Sex Male n(%) 712 (38.4)

BMI kg/m2 22.6± 3.65

PHQ-9 4.85± 4.78

PHQ-9≥ 10, % 15.5

GAD-7 3.83± 4.22

GAD-7≥ 10, % 10.8

ISI 7.32± 4.77

ISI≥ 15, % 8.2

Hypertension n (%) 251 (13.6)

Diabetes n (%) 64 (3.46)

Lipidemia n (%) 164 (8.85)

With high job stress % 9.5

High job stress assessed with BJSQ in 2021. Mean± standard deviation.

PHQ-9, Patient Health questionnaire-9; GAD-7, 7-item Generalized Anxiety Disorder

Scale; ISI, insomnia severity index.

in the previous year for two reasons. First, since the BJSQ

determines high stress based on job stressor and social support,

it may be not appropriate to analyze correlations using high

stress determinations from the same year. Second, after high job

stress was detected, workers who experienced this were expected

to be cared for by their supervisors, co-workers, and family.

Thus, the high job stress in the previous year may have affected

their support.

We performed a linear regression analysis as a sensitivity

analysis using the PHQ-9, GAD-7, or ISI scores as dependent

values. All models included job stressors, and support from

supervisors, co-workers, and family.

All data were analyzed using SPSS 25.0, statistical software

(SPSS Inc., Chicago, IL), and MedCalc ver. 20.106 (MedCalc

Software Ltd., Ostend, Belgium). Differences were considered

statistically significant at p < 0.05.

Results

The participation rate was 89.0% (1852/2081).

Among the eligible participants, 38.4 and 61.6% were

males and females, respectively (Table 1). Furthermore,

15.5, 10.8, and 8.2 of the participants had depression

(PHQ-9 ≥ 10), anxiety (GAD-7 ≥ 10), and insomnia

(ISI ≥ 15), respectively (Table 1). Of the participants,

41.8, 52.4, 5.7, and 0.1% classified their occupation as

administrative/clerical, educational/teaching, medical/health

support, or temporary/contracted, respectively. Of these jobs,

2.8% were night shifts.

Job stressors and support from supervisors, co-workers, and

family members were significantly associated with depressive

symptoms, anxiety symptoms, and insomnia (Table 2). We

further analyzed the association between depressive symptoms,

anxiety symptoms, insomnia, job stressors, and social support

using logistic regression analysis (Table 3). Job stressors as well

as lack of support from supervisors, co-workers, and family

were associated with depressive symptoms, anxiety symptoms,

and insomnia in the unadjusted model. In the adjusted model,

job stressors were significantly associated with depressive and

anxiety symptoms and insomnia. Support from co-workers and

family members was associated with depressive symptoms, and

family support was associated with insomnia. For sensitivity

analysis, we performed a linear regression analysis. The results

of the linear regression analysis were like those of the adjusted

logistic regression analysis (Table 4).

When workers had high job stress levels, job

stressors decreased and support from supervisors and

co-workers improved in the following year (Table 5).

However, support from the family did not change.

When the distribution of participants with and without

high job stress levels in 2020 was analyzed separately,

apparent differences were observed in job stressors,

support from supervisors, and support from co-workers

(Figure 2).

Discussion

A questionnaire survey was conducted to analyze the

association between social support and mental health

outcomes in the Japanese working population. Higher

scores on social support in the BJSQ (suggesting poorer

support) were associated with higher PHQ-9, GAD-7,

and ISI scores (suggesting severe symptoms of depression,

anxiety, and insomnia, respectively) (Tables 2, 3). High job

demand (increased workload/time pressure), low job control

(minimal decision-making), and low social support have

been reported to be associated with poorer employee mental

health (37) and insomnia (38). Thus, social support may

be important for preventing mental health problems in the

working population.

The development of the BJSQ was based on the NIOSH

job stress model (39). In the BJSQ, job stressors may

include stressful job conditions, and social support may

suggest individual and situational factors in the model (40).

Job stressors were significantly associated with depression,

anxiety, and insomnia in all analyses. Higher social support

scores, which suggest poorer support, were associated with

worse outcomes (higher PHQ-9, GAD-7, and ISI scores).

These results may fit well with the NIOSH job stress

model (4).

Frontiers in PublicHealth 04 frontiersin.org

77

https://doi.org/10.3389/fpubh.2022.981592
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Omichi et al. 10.3389/fpubh.2022.981592

TABLE 2 Comparison between participants with and without depressive symptoms, anxiety symptoms, and insomnia.

PHQ-9 < 10 PHQ-9 ≥ 10 p-value GAD-7 < 10 GAD-7 ≥ 10 p-value ISI < 15 ISI ≥ 15 p-value

N (%) 1565 (84.5) 287 (15.5) 1652 (89.2) 200 (10.8) 1701 (91.8) 151 (8.15)

Age, years 46.6± 13.1 42.2± 11.3 < 0.001 46.4± 13.1 41.7± 10.9 < 0.001 46.1± 13.1 44.3± 11.2 0.062

Sex, male% 38.8 36.6 0.509 39.0 34.0 0.191 38.2 41.7 0.384

BMI, kg/m2 22.6± 3.59 22.6± 3.95 0.952 22.6± 3.63 22.5± 3.81 0.717 22.6± 3.61 22.7± 4.09 0.612

Job stressors 41.4± 6.83 46.7± 8.98 < 0.001 41.5± 6.89 47.6± 6.70 < 0.001 41.84± 6.99 46.1± 7.46 < 0.001

Support from

supervisors

6.89± 2.08 7.99± 2.26 < 0.001 6.95± 2.08 7.94± 2.40 < 0.001 6.99± 2.11 7.83± 2.37 < 0.001

Support from

co-workers

6.54± 1.99 7.65± 2.12 < 0.001 6.61± 2.01 7.52± 2.22 < 0.001 6.63± 2.01 7.57± 2.24 < 0.001

Support from

family

5.04± 1.94 6.00± 2.32 < 0.001 5.14± 1.99 5.61± 2.31 < 0.001 5.12± 1.99 6.03± 2.32 < 0.001

Hypertension 227 (14.6) 24 (8.4) 0.005 234 (14.3) 17 (8.5) 0.026 231 (13.7) 20 (13.2) 0.876

Diabetes 62 (4.0) 2 (0.7) 0.005 62 (3.8) 2 (1.0) 0.043 62 (3.7) 2 (1.3) 0.131

Lipidemia 141 (9.1) 23 (8.1) 0.579 146 (8.9) 18 (9.0) 0.953 149 (8.8) 15 (9.9) 0.652

Job stressors and support were assessed using the brief job stress questionnaire. Mean± standard deviation (SD).

PHQ-9, Patient Health questionnaire-9; GAD-7, 7-item Generalized Anxiety Disorder Scale; ISI, insomnia severity index. P-values < 0.05 were indicated in bold. Percentages for

hypertension, diabetes and lipidemia represent percentages in the respective columns.

TABLE 3 Logistic regression analysis of depressive symptoms, anxiety symptoms, and insomnia.

Unadjusted Adjusted

OR (95% CI) p-value OR (95% CI) p-value

Depressive symptoms (PHQ-9 ≥ 10)

Job stressors 1.124 (1.101–1.147) < 0.001 0.080 (1.048–1.114) < 0.001

Support from supervisors 1.289 (1.210–1.374) < 0.001 0.997 (0.886–1.121) 0.957

Support from co-workers 1.324 (1.239–1.416) < 0.001 1.163 (1.029–1.315) 0.016

Support from family 1.246 (1.173–1.323) < 0.001 1.164 (1.067–1.271) 0.001

Anxiety Symptoms (GAD-7 ≥ 10) Unadjusted Adjusted

OR 95% CI p-value OR 95% CI p-value

Job stressors 1.141 (1.114–1.168) < 0.001 1.098 (1.061- 1.137) < 0.001

Support from supervisors 1.252 (1.164–1.347) < 0.001 1.028 (0.904–1.170) 0.674

Support from co-workers 1.251 (1.160–1.349) < 0.001 1.082 (0.946- 1.238) 0.249

Support from family 1.116 (1.040–1.196) 0.002 0.999 (0.903–1.104) 0.982

Insomnia (ISI ≥ 15) Unadjusted Adjusted

OR 95% CI p-value OR 95% CI p-value

Job stressors 1.092 (1.065–1.119) < 0.001 1.050 (1.012–1.088) 0.009

Support from supervisors 1.207 (1.113–1.310) < 0.001 1.031 (0.894–1.189) 0.677

Support from co-workers 1.260 (1.157–1.373) < 0.001 1.077 (0.927–1.251) 0.330

Support from family 1.225 (1.134–1.324) < 0.001 1.164 (1.047–1.293) 0.005

Adjusted for age, sex, BMI, job stressors, support from supervisors, support from co-workers, support from family, hypertension, diabetes, lipidemia, and high job stress in the previous

year. Job stressors and support were assessed using the Brief Job Stress Questionnaire during the same year.

PHQ-9, Patient Health questionnaire-9; GAD-7, 7-item Generalized Anxiety Disorder Scale; ISI, insomnia severity index. P-values < 0.05 were indicated in bold.

We found that lack of support from co-

workers and family was associated with depressive

symptoms and that lack of support from family

was associated with insomnia. Support from closer

groups seems to work protectively against depression

and insomnia.
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TABLE 4 Linear regression analysis of PHQ-9, GAD-7, and ISI.

PHQ-9 Total

β p-value

Job stressors 0.346 <0.001

Support from supervisors 0.052 0.089

Support from co-workers 0.066 0.033

Support from family 0.149 <0.001

GAD-7 Total

β p-value

Job stressors 0.379 <0.001

Support from supervisors 0.025 0.405

Support from co-workers 0.072 0.020

Support from family 0.088 <0.001

ISI Total

β p-value

Job stressors 0.253 <0.001

Support from supervisors 0.061 0.056

Support from co-workers 0.026 0.419

Support from family 0.145 <0.001

Job stressors and support from supervisors, co-workers, and family members were

assessed using the brief job stress questionnaire.

PHQ-9, patient health questionnaire-9; GAD-7, 7-item Generalized Anxiety Disorder

scale; ISI, insomnia severity index. P-values < 0.05 were indicated in bold.

Comparing the presence of high stress levels in the

previous year with changes in workplace stressors and social

support in that year and the following year, the high

stress level group showed a decrease in workplace stressors

and improved support from supervisors and coworkers.

This suggests that the high stress level-related decisions

led to an improvement in the work environment in the

following year.

In the previous year’s high stress level group, the degree

of family support did not change between that year and the

following year. On the other hand, a logistic regression analysis

of the relationship between family support and outcomes such as

depression and insomnia in the same year showed a significant

correlation. It is possible that family support may have already

been provided sufficiently when the patient was determined to

be highly stressed in the previous year.

Stressors and social support were compared in histograms

stratified by the presence or absence of high stress levels

in the previous year. The distribution of family support

showed no clear relationship with the presence or absence

of high stress levels in the previous year. On the other hand,

the distribution of stressors and support from supervisors

and co-workers apparently differed depending on the

presence or absence of high stress levels in the previous

year. These results suggest that family members may have

already provided sufficient support to those in the high

stress level group in the previous year and that although

support from supervisors and co-workers improved after

the high stress level rating, there may be still room for

further improvement.

A systematic review of human resource management

training programs aimed at teaching supervisors how to reduce

employees’ psychosocial stress reported only poor quality and

inconsistent results (39). Some studies have suggested that

supervisor training may be beneficial, but others have shown no

improvement when compared with the absence of intervention

(39). Both in-person (face-to-face) (41) and computer-based

(web- and mobile-based) stress-management interventions (42)

have reportedly been effective in reducing job stress levels. In

this study, support from supervisors improved between the first

and second years of the study but was not significantly associated

with employee outcomes. However, a reduction in job stress

levels was associated with decreased depression, anxiety, and

insomnia. Stress-management interventions and reduction in

job stressors may be more effective strategies than supervisor

education to reduce workplace stress. We found that family

support protects against depression and insomnia.

This study had some limitations. Our target population was

government employees in a rural city in Japan. Our results

cannot be generalized to other parts of Japan or other countries

without further investigations. We plan to use the results of

this study in our activities as occupational physicians to provide

interventions aimed at reducing long-term absence and turnover

through improved social support in multiple workplaces. This

was a questionnaire survey, and structured interviews were

not performed to diagnose depression, anxiety, insomnia, or

other mental disorders. Social support was also assessed using

a questionnaire asking how the participants recognized support

but did not ask how much support was provided. However,

perceived social support has been reported to have significantly

higher effects than actual social support on promoting mental

health (43).

The results of this cohort study have been displayed as

posters in the cafeteria of the City Hall and lectures have been

held to publicize the results to the participants (25). We plan to

publicize the results of the present study in the same manner.

We believe that incorporating into workplace training programs

the usefulness of social support from supervisors and coworkers

in improving depression, anxiety disorders, and insomnia will be

useful in preventing these problems in the workplace.

In conclusion, social support from co-workers and family

may be associated with decreased depressive symptoms, and

family support may be associated with decreased insomnia in the

Japanese working population. Anxiety symptoms were mainly

associated with job stressors.
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TABLE 5 Changes in job stressors and social supports according to high job stress.

With high job stress Without high job stress p–value

Delta job stressors −1.61± 5.98 1.13± 5.54 <0.001

Delta support from supervisors −0.47± 2.23 0.08± 2.03 0.011

Delta support from co–workers −0.52± 2.19 0.10± 1.88 0.003

Delta support from family 0.01± 1.72 0.18± 1.70 0.297

Mean± standard deviation (SD). The changes in scores from 2020 to 2021 were compared with those of high job stress in 2020. A smaller number of job stressors suggests less job stress.

A smaller number of supports suggests better support. Job stressors and support from supervisors, co–workers, and family members were assessed using the brief job stress questionnaire.

P-values < 0.05 were indicated in bold.

FIGURE 2

Histogram of stressors and support scores in 2021, classified according to the presence (orange) or absence (blue) of high stress levels in 2020.

Job stressors (A) and support from supervisors (B), co–workers (C), and family (D) are presented. A smaller number of job stressors suggests less

job stress. Smaller scores in the responses to the questions about support suggest a better support situation.
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Objectives: Evidence has shown that nocturnal sleep duration is associated

with the risk of hyperuricemia, yet the findings are inconsistent. Thus, we aimed

at exploring the association between nocturnal sleep duration and the risk of

hyperuricemia in Chinese government employees.

Methods: A total of 10,321 government employees aged 20–60 years were

collected from the Cohort Study on Chronic Diseases among Government

Employees in Hunan Province, China. Sleep duration was self-reported. And

serum uric acid levels >420 µmol/L in men and >360 µmol/L in women were

considered hyperuricemia. The association between nocturnal sleep duration

and hyperuricemia risk was examined utilizing multivariate logistic regression

models. To further examine the connection between nocturnal sleep duration

and serum uric acid levels, multiple linear regression analyses were utilized.

Results: The prevalence of hyperuricemia was 17.2%. The results of logistic

regression demonstrated that, in contrast to participants whose sleep duration

was 7–8h, those who slept for <7h had an elevated risk of hyperuricemia

(OR = 1.343, 95%CI: 1.126, 1.601). Further stratified analysis revealed that this

association was still observed in those without obesity (OR = 1.365; 95%CI:

1.127, 1.655), hypertension (OR = 1.290, 95%CI: 1.054, 1.578), or diabetes

mellitus (OR = 1.361, 95%CI: 1.136, 1.631). Multiple linear regression showed

that shorter sleep duration (< 7h) was positively correlated with serum uric

acid levels. In comparison to individuals who slept for 7–8h, those with sleep

duration of fewer than 7h had serum uric acid levels that were 7.231 µmol/L

(95% CI: 2.875, 11.588) higher.

Conclusion: Short nocturnal sleep duration (< 7h) was associated with

a higher risk of hyperuricemia, especially in participants without obesity,

hypertension, or diabetes mellitus. Besides, short nocturnal sleep duration was

related to greater uric acid levels.

KEYWORDS

nocturnal sleep duration, hyperuricemia, serum uric acid levels, association,

government employees
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Introduction

Serum uric acid is the final metabolic product of purine

(1). Hyperuricemia is a disease marked by unusually high

serum uric acid levels (2), which can cause several diseases

linked to crystal deposits, including uric acid nephropathy,

gout, and urolithiasis (3). Many epidemiological studies have

pointed out that hyperuricemia is intimately linked to the

development of cardiovascular diseases (4), diabetes mellitus

(DM) (5), hypertension (6), and dyslipidemia (7). It is one

of the most common metabolic disorders in modern times

with a heavy health and economic burden. The prevalence of

hyperuricemia was 14.6% in the United States in 2015–2016

(8) and 16.6% in South Australia in 2008–2010 (9). In China,

the prevalence of hyperuricemia was 11.1% in 2015–2016 and

14.0% in 2018–2019 (10), with an increasing trend. Therefore,

preventing and managing hyperuricemia is an important public

health issue.

The Health Ecology model (HEM) emphasizes that

individual and population health is the outcome of the

interaction among individual elements, material, and social

environment. From the inside to the outside, this model

has five levels: personal features, behavioral characteristics,

interpersonal networks, living and working situations, and

policy environment (11). Sleep, which is located in the

second layer of the model, may have an impact on health.

When we sleep, our body undergoes important metabolic

regulation and hormone secretion, which play a vital role

in maintaining a healthy balanced state (12). Both too

little and too much sleep has been linked to obesity (13),

hypertension (14), cardiovascular disease (13), DM (15),

non-alcoholic liver disease (16), and dyslipidemia (17).

Sleep deprivation activates proteolytic pathways, leading

to an increase in byproducts of protein breakdown,

such as purines, affecting the balance between uric acid

synthesis, and degradation (18). Furthermore, sleep affects

serum uric acid levels by regulating catecholamines, and

cortisol levels (19). Therefore, we postulated that there

might be a relationship between nocturnal sleep duration

and hyperuricemia.

The relationship between sleep duration and hyperuricemia

has been explored in various earlier research, but the findings

remain contradictory. A study using the China Health and

Nutrition Survey (CHNS) database found that individuals

who slept for shorter periods of time had a higher risk

of hyperuricemia (20). Results of the Kailuan cohort study

revealed that the incidence of hyperuricemia was lower in

long sleepers (21). In contrast, the correlation between sleep

duration and hyperuricemia risk was insignificant in the

Chinese Multi-Ethnic Cohort (CMEC) in the Yunnan region

(22) and the National Health and Nutrition Examination

Survey (NHANES) (23). A recent study reported that sleep

duration was negatively correlated with serum uric acid levels

(24), and another study with Korean women demonstrated a

U-shaped association between sleep duration and serum uric

acid levels (25). These associations may vary by race, gender,

age, etc.

Government employees have the characteristics of long

working h and lack of physical activity, so they are more

likely to suffer from diseases than ordinary people (26, 27).

Moreover, occupational staff have poorer sleep quality and

shorter sleep duration (28). So far, there is no evidence

on the association of nocturnal sleep duration with the

risk of hyperuricemia and serum uric acid levels among

Chinese government employees. In attempt to close this

knowledge gap, we analyzed the baseline data of the Cohort

Study on Chronic Diseases among Government Employees

in Hunan Province, China, designed to look into any

connections between nocturnal sleep duration, the risk of

hyperuricemia, and serum uric acid levels among Chinese

government employees.

Materials and methods

Study participants

The current study is based on data from the baseline

survey of the Cohort Study on Chronic Diseases among

Government Employees in Hunan Province, China, between

2018 and 2019. In China, government employees mainly refer

to those who perform their public duties in a government

department, state-owned company, or public institution in

accordance with the law (such as civil servants, employees of

public schools, or public hospitals) (29). Five cities in the Hunan

Province of China (Changsha, Huaihua, Zhuzhou, Xiangtan,

and Changde) were selected as the study sites. These cities were

chosen based on the degree of participant collaboration, local

infrastructures, and local economic development. Government

employees from these cities were continuously invited to take

part in our study from January 2018 to December 2019.

We adopted the following inclusion criteria: (1) age 20–60

on the investigation day; (2) employees of the investigation

institution; (3) without any cognitive impairment, being able to

read and communicate normally; (4) those who completed the

questionnaire and underwent physical examination; (5) those

who voluntarily participated and signed the informed consent

form. In five cities, a total of 30 departments were enlisted for

the study. These departments included government agencies

(860 employees), state-owned enterprises (1,818 employees),

public institution (7,643 employees). 10,321 employees in

total were recruited after filling out questionnaires. The

work presented in this paper was approved by the Ethics

Committee of the Xiangya School of Public Health, Central

South University.
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Assessment of nocturnal sleep duration

Sleep duration was measured by using the following

question “During the past month, when did you usually go

to bed and wake up?” It was calculated as the time difference

between waking up and going to bed normally. According

to previous studies (30), sleep duration was divided into five

groups: < 7, 7–8, 8–9, 9–10, and ≥10 h in our study. And sleep

duration of 7–8 h was set as a reference. The use of hypnotics was

divided into use and non-use over the past month. Moreover,

this study used subjective sleep quality (including very good, fair,

poor, and very bad) to evaluate participants’ sleep quality.

Definition of hyperuricemia

Following a minimum 12–hour overnight fast, blood

samples were obtained from the antecubital vein of individuals

for basic biochemical assays, which were drawn from 07:30

to 10:00 in the morning, and stored in a −20◦C refrigerator

until testing. Serum uric acid levels were measured by Hitachi

7,600–110 chemical autoanalyzer (Tokyo, Japan) with the use of

enzyme colorimetry. Serum uric acid levels > 420 µmol/L for

men and > 360 µmol/L for women were considered to have

hyperuricemia (31).

Covariates

The potential covariates in this study included participants’

sociodemographic factors, occupational factors, lifestyle

habits, mood symptoms, dietary habits, disease histories, and

family histories, which were collected using the self-reported

digital questionnaire.

Sociodemographic factors included gender, age, education

level, marital status, and annual household income. The

education level was divided into high school or below,

university, and postgraduate or above. Marital status

was categorized as unmarried, married/cohabitating,

and divorced/widowed. Annual household income was

classified into ≤100,000 RMB, 100,000–200,000 RMB, and

>200,000 RMB.

Occupational factors included work intensity, daily

sedentary time, and position levels. Work intensity was divided

into brain work and physical work. The daily sedentary time

was classified into four groups: < 2 h, 2–4 h, 4–6 h, and >6 h.

Position levels were categorized into three levels: junior, middle,

and senior or higher.

Several lifestyle habits were examined, including smoking,

drinking, physical exercise participation, and napping. The

participants’ smoking habits were classified into current smokers

and non-smokers; the latter included those who had smoked

in the past and those who had never smoked. Participants

who had smoked one or more cigarettes per day for the past

year were considered current smokers. Drinking habits were

categorized into two categories: current drinkers and non-

drinkers (including those who had previously drunk and those

who had never drunk). Those who consumed alcohol at least

once per week in the past year were considered current drinkers,

including beer, liquor, or other alcoholic beverages. Physical

exercise was divided into two groups: participation and non-

participation; those who exercised on average once a week or

more over the previous year were considered physically active.

The following questions were posed to participants to assess

daytime napping: “Have you taken naps in the past six months?”

If the answer is “Yes”, ask to report the average specific nap time,

otherwise, mark it as 0.

Mood symptoms were represented by depression and

anxiety conditions. The Patient Health Questionnaire-2 (PHQ-

2) was utilized to determine whether participants had developed

depressive symptoms within the previous 2 weeks. And the

Generalized Anxiety Disorder-2 (GAD-2) was used to measure

whether participants had experienced anxiety symptoms in

the past 2 weeks. Participants were regarded as having mood

symptoms if their PHQ-2 and/or GAD-2 scores met or exceeded

3, or they self-reported having depression or anxiety (32, 33).

The dietary habits included irregular meal, midnight snacks,

and diet frequency. Regularmeals were defined as threemeals on

time almost daily in the last 6 months. Eating late-night snacks

more than once a week in the last 6 months was defined as eating

midnight snacks. Diet frequency included weekly frequency of

eating staple food, meat, poultry, seafood, eggs, dairy products,

vegetables, beans, fruits, and desserts, which was divided into

five categories: eating every day, 4–6days a week, 1–3 days a

week, less than once a week/rarely/never.

Additionally, hypertension (Yes or No), obesity (Yes or No),

dyslipidemia status (Yes or No), and DM (Yes or No) were

objectively detected and evaluated in accordance with previous

studies (34). Height and weight were measured using a high-

definition liquid crystal intelligent body scale. Participants were

asked to wear light clothes, and remove shoes and hats before

measurement. This was measured twice to obtain an average

value. Weight (kg) divided by height squared (m2) was used

to establish the body mass index (BMI), and a BMI ≥ 28.0

kg/m2 was considered obesity (35). Hypertension was defined as

either systolic blood pressure (SBP) ≥ 140 mmHg or diastolic

blood pressure (DBP) ≥ 90 mmHg, or both self-reporting

a diagnosis of hypertension, or taking medication for blood

pressure (36). Fasting blood glucose (FPG) ≥ 7.0 mmol/L, self-

reporting a diabetes diagnosis, or taking antidiabetic drugs were

all considered to be indicators of DM (37). Total cholesterol

(TC) levels ≥ 6.2 mmol/L, or triglyceride (TG) levels ≥ 2.3

mmol/L, or low-density lipoprotein cholesterol (LDL-C) levels

≥ 4.1 mmol/L, or high-density lipoprotein cholesterol (HDL-

C) levels < 1.0 mmol/L, or a history of dyslipidemia, or

taking anti- dyslipidemia medications were all considered to be
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dyslipidemia (38). Furthermore, family history was considered if

either grandparents, parents, or siblings had hypertension, DM,

obesity, hyperlipidemia (dyslipidemia), or gout.

Statistical analyses

All analyses were conducted using IBM SPSS 25.0 and

R 3.5.0. Covariate characteristics were expressed as mean

± standard deviation (M± SD) (the quantitative data)

or proportion (%) (the qualitative data). To analyze the

distinctions in characteristics across groups, student t-tests were

employed for numerical variables and chi-square was utilized

for categorical data. Multivariate logistic regression analyses

were applied to assess the association between nocturnal

sleep duration and the risk of hyperuricemia. Additionally,

multiple linear regression analyses were utilized to look into

the relationship between nocturnal sleep duration and serum

uric acid levels. We constructed three models: model 1 was only

adjusted for gender and age; model 2 was additionally adjusted

by marital status, education level, annual household income,

work intensity, sedentary time, position levels, participating in

physical exercise, smoking, drinking, having mood symptoms,

irregular meal habits, eating midnight snacks, using hypnotics,

nap duration on the basis of model 1; model 3 was additionally

adjusted for obesity, DM, hypertension, and dyslipidemia on

the basis of model 2. Furthermore, to visually explore the dose-

response relationship between nocturnal sleep duration and

hyperuricemia risk, a restricted cubic spline (RCS) function

was utilized, with five knots positioned at the 5%, 27.5%, 50%,

72.5%, and 95% percentiles of sleep duration (39). In order

to assess the association in various individuals, studies were

conducted across subgroups stratified by gender, age, obesity,

dyslipidemia, hypertension, and DM, based on the findings of

logistic regression analysis.

Two approaches were carried out in sensitivity analyses

to assess the reliability of the findings. First, family history

(including a family history of DM, hypertension, obesity,

hyperlipidemia /dyslipidemia, and gout) and diet frequency,

were further controlled in addition to the adjusted factors in

the logistic regression models. Additionally, we corrected for

potential confounders using the propensity score regression

adjustment. In this method, propensity scores were computed

using a logistic regression model with whether the nocturnal

sleep duration was >7 h as the dichotomous dependent

variable and the other covariates (gender, age, marital status,

education level, annual household income, work intensity,

sedentary time, position levels, participating in physical

exercise, smoking, drinking, having mood symptoms, irregular

meal habits, eating midnight snacks, using hypnotics, nap

duration, obesity, hypertension, DM, and dyslipidemia) as the

independent variable. A P-value <0.05 was regarded to be

statistically significant.

Results

Characteristics of participants

A total of 10,321 people were included in the present study,

of which 60.7% were women, the mean age (± SD) was 36.8

(± 9.6) years, the mean nocturnal sleep duration (± SD) was

7.70 (± 0.92) h and 17.2% had hyperuricemia (1,775/10,321).

Table 1 indicates the study population’s characteristics based

on whether or not they had hyperuricemia. Compared with

participants without hyperuricemia, those with hyperuricemia

tended to be older and comprised a greater proportion of

men, married, and brain work. Besides, participants with

hyperuricemia were more likely to be sedentary, tended to

smoke, and drink, had higher position levels, engaged in less

physical exercise, had irregular eating habits, and used fewer

hypnotics. They also had longer daytime naps, shorter nighttime

sleep durations, and a greater prevalence of dyslipidemia,

hypertension, obesity, and DM compared to participants

without hyperuricemia (P < 0.05). The baseline characteristics

of participants categorized by nocturnal sleep duration are

shown in Supplementary Table 1.

Association between nocturnal sleep
duration and hyperuricemia risk

Figure 1 presents the association between nocturnal sleep

duration and the risk of hyperuricemia. After adjusting for

sociodemographic factors, occupational factors, lifestyle habits,

and chronic diseases, participants who slept for <7 h had a

1.343 (95% CI: 1.126, 1.601) higher risk of hyperuricemia

as compared to those whose sleep duration was 7–8 h. A

higher risk of hyperuricemia was also seen in people with a

sleep duration of ≥10 h (OR = 1.144, 95% CI: 0.762, 1.716),

albeit this difference was not statistically significant. When

fewer covariates were used, the findings remained similar

(Supplementary Figure 1). Besides, the sensitivity analysis

revealed that shorter sleep duration (< 7 h) was linked with

hyperuricemia before (OR = 1.343, 95% CI: 1.126, 1.601)

and after (OR = 1.317, 95% CI: 1.103, 1.573) additional

adjustment for family history and dietary frequency. After

adjusting confounding factors using the propensity score, the

OR of hyperuricemia in the sleep duration of <7 h group

was 1.318 (95% CI: 1.131, 1.537), compared to ≥ 7 h group

(Supplementary Table 2).

Figure 2 displays the dose-response relationship between

nocturnal sleep duration and hyperuricemia risk after

accounting for various factors. The restricted cubic spline

indicated that the non-linearity was insignificant (P = 0.1207

> 0.05). But the curve has a tendency: with an increase

of sleep duration, the OR value of hyperuricemia initially

decreased and reached the lowest value when the sleep
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TABLE 1 Characteristics of participants based on hyperuricemia.

Characteristics Non-

hyperuricemia

(n = 8,546)

Hyperuricemia

(n = 1,775)

P-value

Age (year, mean± SD) 36.60± 9.48 38.18± 10.01 <0.001

Gender (n, %) <0.001

Men 2,811 (32.9) 1,240 (69.9)

Women 5,735 (67.1) 535 (30.1)

Education level (n, %) 0.193

High school or below 440 (5.1) 109 (6.1)

University 5,467 (64.0) 1,110 (62.5)

Postgraduate or above 2,639 (30.9) 556 (31.3)

Marital status (n, %) 0.020

Unmarried 1,833 (21.4) 328 (18.5)

Married/cohabitating 6,512 (76.2) 1,404 (79.1)

Divorced/widowed 201 (2.4) 43 (2.4)

Annual household

income (yuan, n, %)

0.287

≤100,000 3,609 (42.2) 761 (42.9)

100,000–200,000 3,123 (36.5) 616 (34.7)

>200,000 1,814 (21.2) 398 (22.4)

Work intensity (n, %) <0.001

Brain work 4,752 (55.6) 1,139 (64.2)

Physical work 3,794 (44.4) 636 (35.8)

Sedentary time (n, %) 0.012

<2 h 2,274 (26.6) 438 (24.7)

2–4 h 3,880 (45.4) 773 (43.5)

4–6 h 1,567 (18.3) 377 (21.2)

> 6 h 825 (9.7) 187 (10.5)

Position levels (n, %) <0.001

Junior 4,110 (48.1) 786 (44.3)

Middle 2,967 (34.7) 620 (34.9)

Senior or higher 1,469 (17.2) 369 (20.8)

Participating in 4,002 (46.8) 886 (49.9) 0.018

physical exercise (n, %)

Current smoking

(n, %)

902 (10.6) 392 (22.1) <0.001

Current drinking

(n, %)

709 (8.3) 352 (19.8) <0.001

Having mood

symptoms (n, %)

516 (6.0) 99 (5.6) 0.456

Irregular meal habits

(n, %)

3,839 (44.9) 739 (41.6) 0.011

Midnight snacks

(n, %)

262 (3.1) 70 (3.9) 0.056

Using hypnotics 526 (6.2) 84 (4.7) 0.021

Obesity (n, %) 897 (10.5) 324 (18.3) <0.001

Hypertension (n, %) 1,276 (14.9) 443 (25.0) <0.001

Diabetes mellitus

(n, %)

243 (2.8) 92 (5.2) <0.001

Dyslipidemia (n, %) 1,518 (17.8) 823 (46.4) <0.001

(Continued)

TABLE 1 (Continued)

Characteristics Non-

hyperuricemia

(n = 8,546)

Hyperuricemia

(n = 1,775)

P-value

Sleep quality (n, %) 0.033

Very good 3,772 (44.1) 821 (46.3)

Fair 3,788 (44.3) 773 (43.5)

Poor 939 (11.0) 179 (10.1)

Very bad 47 (0.5) 2 (0.1)

Sleep duration

(h/night)

<0.001

<7 913 (10.7) 247 (13.9)

7–8 3,537 (41.4) 742 (41.8)

8–9 3,054 (35.7) 608 (34.3)

9–10 856 (10.0) 146 (8.2)

≥10 186 (2.2) 32 (1.8)

Daytime napping

(min, M ± SD)

28.58± 27.50 31.46± 28.14 <0.001

There were two types of data presented: mean (standard deviation) or number

(percentage). In order to calculate a P-value, t-tests are used for continuous variables,

and chi-square tests for categorical variables. M, mean; SD, standard deviation.

duration was about 8.5 h, and then appeared an upward

tendency. The same trend was also observed in women

(with a similar trough of around 8.5 h), but not in men

(Supplementary Figure 2).

Nocturnal sleep duration and
hyperuricemia risk in subgroups

Figure 3 displays the findings for subgroups stratified by

gender, age, and chronic conditions (hypertension, dyslipidemia,

DM, and obesity) on the relationships between nocturnal sleep

duration and hyperuricemia. Short nocturnal sleep duration (<

7 h) was linked with a higher risk of hyperuricemia in men

(OR = 1.265, 95% CI: 1.012, 1.582) and in women (OR =

1.390, 95% CI: 1.041, 1.855). Besides, the association was also

observed in participants aged < 45 years (OR = 1.350, 95% CI:

1.093, 1.667), those without obesity (OR= 1.365, 95% CI: 1.127,

1.655), hypertension (OR = 1.290, 95% CI: 1.054, 1.578) and

DM (OR = 1.361, 95% CI: 1.136, 1.631). Regardless of whether

the individuals had dyslipidemia, it was discovered that short

nocturnal sleep duration raised the risk of hyperuricemia, and

the association seemed to be more pronounced in those with

dyslipidemia (OR = 1.442, 95% CI: 1.085, 1.916). There was

no interaction between nocturnal sleep duration and gender,

age, hypertension, dyslipidemia, DM, or obesity (P > 0.05 for

interaction).
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FIGURE 1

Association of nocturnal sleep duration with hyperuricemia by the logistic regression model. Model was adjusted for gender, age, marital status,

education level, annual household income, work intensity, sedentary time, position levels, participating in physical exercise, smoking, drinking,

having mood symptoms, irregular meal habits, midnight snacks, using hypnotics, nap duration, obesity, DM, hypertension, and dyslipidemia. The

odds ratio point estimates are shown as small squares, while the 95% CIs are shown as horizontal lines. CI is for confidence interval; Ref stands

for reference.

Relationship between nocturnal sleep
duration and serum uric acid levels

The association between nocturnal sleep duration and serum

uric acid levels was investigated using multiple linear regression

analysis (Table 2). The results indicated that after adjusting

for multiple variables, participants whose sleep duration was

<7 h had 7.231 µmol/L higher serum uric acid levels (95%

CI: 2.875, 11.588) compared to those with a sleep duration

of 7–8 h. The results of the sensitivity analysis indicated after

additional adjustment for family history and dietary frequency,

higher uric acid levels were linked to short sleep duration (<

7 h) (β = 6.707, 95% CI: 2.347, 11.067). After adjusting for

confounding factors using the propensity score, the results did

not change substantially (β = 8.343, 95% CI: 2.858, 13.828)

(Supplementary Table 3).

Discussion

The findings of this study demonstrated that insufficient

sleep duration (< 7 h) was linked to a higher risk of

hyperuricemia, and raised serum uric acid levels. Additionally,

subgroup analysis revealed that a significant association between

short nocturnal sleep duration and hyperuricemia still existed

among participants without obesity, hypertension, or DM,

which offers knowledge about protecting vulnerable people and

screening high-risk populations. In all, our research implied that

proper sleep extensionmight be a possible public healthmeasure

to lower the risk of hyperuricemia.

Adequate sleep can eliminate fatigue and improve body

immunity, which is beneficial to health. Previous studies have

proven that short sleep duration was linked to a variety of

chronic conditions (17, 37, 40). Li et al. (36) and Fernandez-

Mendoza et al. (41) demonstrated that hypertension risk

increased when people slept for shorter periods. Liu et al. (37)

and Yadav et al. (42) reported that diabetes risk increased with

shorter sleep duration. Besides, inadequate sleep duration is

linked to metabolic syndrome (40) and obesity (43). Previous

research has demonstrated a correlation between nocturnal sleep

duration and hyperuricemia risk. The main outcome of this

study was in line with Yu et al.’s study of 8,289 adults aged

≥18 years, in which shorter sleep duration was linked to a

higher risk of hyperuricemia (20). A study of 6,151 Korean
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FIGURE 2

Restricted cubic spline plots of the relationship between

nocturnal sleep duration and hyperuricemia. The curve was

computed using restricted cubic spline (RCS) function that took

into account variables including gender, age, marital status,

education level, annual household income, work intensity,

sedentary time, position levels, participating in physical exercise,

smoking, drinking, having mood symptoms, irregular meal

habits, midnight snacks, using hypnotics, nap duration, obesity,

DM, hypertension, and dyslipidemia. The red area represents the

95% confidence interval for the odds ratio. The dotted line

shows the level at which the OR value is equal to 1.

women older than 20 years (25) revealed that long night sleep

duration elevated the incidence of hyperuricemia (OR = 1.94,

95%CI: 1.27, 2.96), but our research found the relationship was

insignificant. Dong et al. (44) found there was no correlation

between nocturnal sleep duration and hyperuricemia risk in

a survey involving 29,643 adults aged 18–79 in rural Henan

province, which was congruent with the results of a study

conducted by Wang et al. in a multi-ethnic population of 22,038

people aged 30–79 years (22). Additionally, the current study

discovered that short nocturnal sleep duration was linked to

increased serum uric acid levels, which was in agreement with

the results on 4,555 Taiwanese people aged ≥18 years (45).

In the study of 1,842 older people with high cardiovascular

risk, Papandreou et al. (24) observed an inverse relationship

between nocturnal sleep duration and serum uric acid levels.

The reason for the inconsistent outcomes of this research may

be related to the selection of participants, the grouping of

sleep duration, and the confounding variables controlled for. In

addition, more investigations with large sample populations are

required to identify the association between long sleep duration

and hyperuricemia risk.

The mechanisms of short sleep duration and hyperuricemia

remain unclear. There are, however, several possible conjectures.

FIGURE 3

Subgroup analyses of the associations between nocturnal sleep duration and the risk of hyperuricemia were performed using logistic regression

models based on gender, age, and chronic conditions (hypertension, dyslipidemia, DM, and obesity). All models were adjusted for marital status,

education level, annual household income, work intensity, sedentary time, position levels, participating in physical exercise, smoking, drinking,

having mood symptoms, irregular meal habits, midnight snacks, using hypnotics, nap duration, and were adjusted for gender, age, obesity, DM,

hypertension, and dyslipidemia as appropriate. Point estimates for odds ratios are shown as small squares, while the 95% CIs are shown as

horizontal lines. The small green squares represent sleep duration of <7 h/night, the blue represents sleep duration of 8–9 h/night, the red

represents sleep duration of 9–10 h/night, and the black represents sleep duration of ≥10 h/night.
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TABLE 2 Association between nocturnal sleep duration and serum uric acid levels.

Sleep duration (hours/night) Number β (95% CI)

Model 1 Model 2 Model 3

<7 1,160 (11.2) 7.292 (2.823, 11.760) 7.541 (3.061, 12.022) 7.231 (2.875, 11.588)

7–8 4,279 (41.5) 0 (Ref) 0 (Ref) 0 (Ref)

8–9 3,662 (35.5) −2.194 (−5.233, 0.845) −2.047 (−5.098, 1.005) −2.387 (−5.354, 0.580)

9–10 1,002 (9.7) −0.796 (−5.540, 3.949) −0.195 (−4.958, 4.568) −1.914 (−6.547, 2.720)

≥10 218 (2.1) 1.417 (−7.967, 10.801) 1.897 (−7.484, 11.278) 1.682 (−7.439, 10.802)

Model 1 was only adjusted for gender and age; Model 2 was additionally adjusted by marital status, education level, annual household income, work intensity, sedentary time, position

levels, participating in physical exercise, smoking, drinking, having mood symptoms, irregular meal habits, midnight snacks, using hypnotics, nap duration on the basis of Model 1; Model

3 was additionally adjusted for obesity, DM, hypertension, and dyslipidemia on the basis of Model 2.

Sleep deprivation is associated with elevated catecholamine

levels, which help break down nucleotides, thus promoting

the generation of endogenous uric acid (19). Catecholamines

have also been shown to be crucial developing hyperuricemia

in animal models (46). Additionally, lack of sleep can activate

proteolytic pathways, synthesizing of uric acid, and purines

(18). The relationship between sleep duration and serum uric

acid levels could also be mediated by inflammation. Studies

have reported that sleep duration can significantly impact on

inflammatory mediators, thereby resulting in various chronic

inflammatory illnesses (47, 48). Uric acid participates in the

body’s inflammatory response as an immune system activator

(49), increasing uric acid levels in the serum. Furthermore,

insufficient sleep duration may decrease levels of melatonin

and leptin as well as elevate levels of ghrelin and cortisol,

which may further result in obesity, diabetes, hyperinsulinemia,

dyslipidemia, and hypertension (50), thereby aggravating the

burden on the kidney.

Results of subgroup analyses revealed that short nocturnal

sleep duration (< 7 h) had a higher risk of hyperuricemia

among participants aged <45 years. The association seemed to

be more pronounced in women and people with dyslipidemia.

Additionally, such association was also found among individuals

without hypertension, obesity, or DM. Similar to our results,

Liu et al. (51) revealed that insufficient sleep duration was

connected with an increased risk of hyperuricemia in young

people (< 45 years old) among community residents. Previous

research that explored the relationship between sleep duration

and hyperuricemia also produced inconsistent findings between

men and women (20, 51). Men and women have varied sex

hormone levels and types, and their bodies react differently to

them (52). These factors may lead to gender variations in serum

urate excretion. We discovered that those with dyslipidemia had

a greater risk of hyperuricemia when they slept for short periods

of time, which was lined with earlier research (7). Dyslipidemia

can lead to lipid accumulation, which reduces urate excretion

by the kidneys and raises serum uric acid levels (53). Yu et al.

(20) revealed that hyperuricemia risk is increased by insufficient

sleep time among participants without DM, obesity, and

hypertension, suggesting that individuals without traditional

risk factors are still at higher risk of hyperuricemia when they

sleep less. Although the exact mechanisms are indistinct, it is

plausible that the presence of risk factors for chronic diseases

or lifestyle changes could obscure the impact of sleep duration

in high-risk individuals while leaving a discernible impact in

relatively healthy individuals. In addition, sleep duration could

be an independent risk factor for hyperuricemia irrespective of

these chronic disease factors.

This study added to the evidence of the association between

nocturnal sleep duration, the risk of hyperuricemia, and serum

uric acid levels in government employees. In addition, our

study had a relatively large sample, and many covariates

were controlled in the analysis. However, there are still some

limitations. First of all, because this study was cross-sectional

in nature, it cannot adequately depict the causal association of

hyperuricemia and serum uric acid levels with sleep duration.

Secondly, nocturnal sleep duration was obtained through

self-reporting, without using objective medical equipment to

measure, such as polysomnography monitor, or sleep tester;

thus, there may exist some recall bias. Thirdly, the study

was conducted on a special group of government employees,

so care should be taken when inferring these findings to

other groups.

Conclusions

In a word, this study demonstrated that short nocturnal

sleep duration was associated with an elevated risk of

hyperuricemia, and increased serum uric acid levels in

Chinese government employees. The association between

nocturnal sleep duration and hyperuricemia remained in

participants without hypertension, obesity, or DM. Further

confirmation of the longitudinal relationship between nocturnal

sleep duration and hyperuricemia risk in this population

is required.
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Background: With the intelligent construction of coal mines, the number of

coal mine accidents is gradually decreasing, but the complexity of accidents is

increasing. Understanding the interaction mechanism among the influencing

factors of the coal mine safety system is an essential part of improving and

enhancing the safety of the coal mine system.

Methods: The descriptive, structural model-network hierarchical analysis

(ISM-ANP) was used to explore the interaction between the factors influencing

the coal mine safety system and determine each factor’s importance. A system

dynamics simulation model was constructed to clarify the mechanism of each

factor’s e�ect on the safety system.

Results: The results show that Individual miners’ factors directly influence coal

mine system safety, organizational management factors, and group factors

indirectly influence system safety and play the role of macro regulation.

The intelligent system is the most profound factor influencing system safety.

There are apparent di�erences in the influence of di�erent subsystems on

system safety, with organizational management having the most significant

influence on system safety, followed by individual miners and group factors,

and intelligent system factors and external environmental factors having a

more negligible influence on system safety.

Conclusion: There is a complex interaction between the factors a�ecting

the safety of the coal mine system, and there are apparent di�erences in the

influence of di�erent subsystems on the safety level of the coal mine system.

This study puts forward the intervention strategy to improve the safety of the

coal mine system, which provides theoretical support and method guidance

for preventing coal mine accidents and improving the safety level of the coal

mine system.

KEYWORDS

coal mine safety system, human-machine safety collaboration, interpretive structural

model, network analytic hierarchy process, system dynamics
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Introduction

The rapid development of the mining industry has

contributed significantly to China’s national economy and

social development (1). It is essential to ensure the safety

and sustainability of mining operations (2). Caravalho believes

sustainable mining depends on better environmental protection,

long-term management of natural resources, equitable socio-

economic impact, and improved safety of mining activities (3).

Among them, ensuring the safety of mining activities is seen as a

fundamental determinant of sustainable mining (2, 4). With the

continuous improvement of automation and information level

in the coal industry, coal enterprises attach great importance

to sustainable mining. They have made beneficial attempts and

explorations to improve the sustainability of themining industry

and coal mine safety through intelligent construction (5). The

achievement of intelligent construction of coal mines at this

stage is mainly reflected in the realization of informatization

in primary links such as coal mine development and design,

geological guarantee, production, and safety. The reduction

of personnel, the improvement of efficiency, and the fewer

people operating also symbolize the completion of intelligent

construction on the coal mining and excavation surfaces,

respectively (6). Although coal mine fatalities and accidents are

gradually decreasing, the complexity of coal mine accidents is

increasing (7). Finding out the reasons for the complex changes

in coal mine accidents and systematically analyzing coal mine

accidents is an urgent problem to be solved in coal mine safety

management under the intelligent construction of coal mines.

The coal mine safety system is a dangerous and dynamic

complex system composed of coal mine safety-related elements

such as natural conditions, equipment, management systems,

and several active subjects (8). System safety is an essential

basis for the safe production and operation of coal mines,

maintaining daily stability, safety, and economy. With the

intelligent construction of coal mining enterprises, the original

production equipment or systems have been gradually upgraded

and replaced. The application of new technologies allows more

factors (such as automation trust and automation dependence)

to be introduced into the security system, increasing the

complexity inside the system. At this point, if any part of the

coal mine safety system fails, it creates a safety hazard and may

lead to a coal mine accident. Therefore, it is necessary for coal

mining enterprises to shift the focus of safety management to

the safety management of coal mine systems and to find out

the factors that cause complex changes in coal mine accidents.

Researchers need to understand the complexity, evolution law,

and operation mechanism of the coal mine safety system by

exploring the interaction relationship between the factors of the

coal mine safety system and the interaction mechanism between

the various subsystems in the coal mine safety system. Coal mine

safety accidents can be effectively prevented only with the joint

efforts of many parties.

Subsystems and their attributes determine the safety of a coal

mine system, and the behavior interaction between subsystems

is complex and changeable. The occurrence of an accident is not

the result of a single factor but the interaction of many factors

(9). Therefore, it is essential for mine safety risk prevention

and system safety to deeply understand the causative factors

and action mechanisms of accidents (10). Scholars tend to

use Decision Making Trial and Evaluation Laboratory and

Interpretative Structural Modeling Method (DEMATEL-ISM)

(11), data mining (association-rule and decision tree) (12),

Structural Equation Model (SEM) (13), Bayesian Networks

(BN) (14) and other methods to study the factors influencing

coal mine safety and action mechanism. However, previous

studies mainly discussed the influence of a single factor and the

causal relationship between factors on the accident. The internal

interaction between factors and the hierarchy of factors have

yet to be deeply studied. There needs to be a more systematic

and dynamic analysis of the cause of the accident. ISM can

divide a complex system with complex structure and fuzzy logic

into several related subsystems, and construct a multi-layer

hierarchical structure model, thereby dividing the influence

paths and hierarchical structures among factors (15). The ISM

has many applications in exploring the hierarchical relationship

and correlation between factors (16, 17). It is difficult for the

ISM to reflect the relative importance of each element in the

entire system. At the same time, Analytical Network Process

(ANP) is a multi-criterion weighted decision-making method

that can reflect the mutual influence between indicators. ANP

can perform a limited ordering of itemsets, more accurately

describe the network structure among factors, and complement

the computational results of ISM with quantitative analysis (18).

ISM-ANP can effectively reflect the influence degree and path of

various factors on the coal mine safety system. The current coal

mine safety management system has the characteristics of non-

linearity and a feedback loop. It is a complex and dynamic man-

machine-environment-management system with intertwined

effects of multiple factors (9). The dynamic evolution analysis

can better reflect its complex and dynamic characteristics.

System dynamics (SD) can combine quantitative and qualitative

analysis with studying the interaction of various factors in

complex systems through model simulation and has a wide

range of applications in risk assessment and safety management

(19, 20).

Advances in technology have made systems more complex,

especially the complexity of the interactions between factors

within the system. More understanding of the causal path of

complex systems and the dynamic evolution law of system safety

may increase the system risk and safety level of the coal mine

safety management system. Therefore, based on analyzing the

influencing factors of the coal mine safety management system

under the background of coal mine intelligent construction, this

study proposes a system safety management method combining

ISM-ANP-SD. By constructing the ISM-ANP-SD model, we
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explored the causal path of coal mine safety accidents and the

dynamic evolution law of coal mine system safety. The research

results can provide the scientific basis for accident prevention

and improvement and provide a reference for the study of coal

mine system safety management.

Analysis of coal mine safety system

Analysis of influencing factors of the coal
mine safety system

Identifying influencing factors of the coal mine safety

system is also the process of comprehensively identifying coal

mine safety risks. Any factors influencing safety and health

related to people, Intelligent systems, and the environment

should be considered (21). Scholars have researched the

factors influencing the coal mine safety system. Liu et al.

(22) analyzed the coal mine safety accidents from the

external environment, organizational factors, poor leadership,

preconditions for unsafe behavior, and unsafe behavior. Fa

et al. (23) divides the factors that restrict the safety production

of coal mines into seven aspects: unsafe behavior, unsafe

preconditions, unsafe supervision, organizational influence,

external influence, mechanical equipment factors, and physical

environment factors. Jiskani used fuzzy synthetic evaluation

to evaluate 41 risk factors influencing sustainable mining in

Pakistan. They classified the risks into 8 categories: Economic

and financial, Environmental, Health and safety, Natural

and external, Operational and technical, Organizational and

managerial, Political and legal, and Socio-cultural (1). Based on

the systematic theory of human, machine, environment, and

management, Bai and Xu constructed the classification model

of coal mine safety evaluation, constructed 14 evaluation index

systems from four aspects of human,machine, management, and

environment, and used BP neural network to evaluate coal mine

safety (24). Ma established 30 evaluation index systems from

five aspects: environmental disaster, safety management, facility

performance, behavior monitoring, and emergency rescue.

AHP, Entropy method, and multi-granularity non-equilibrium

semantic treatment method are used to calculate the index’s

weight, and the suggestion of coal mine safety management is

put forward (25). To sum up, scholars’ studies on influencing

factors of coal mine safety mostly construct index systems

from individual factors (26), organizational factors (11, 22),

management factors (27, 28), machinery and equipment (29, 30),

and environmental factors.

Under the intelligent construction of coal mines, much

new intelligent equipment, sensors, and automatic controllers

have appeared in the production process, and the stability and

reliability of the equipment have been greatly improved (5).

The relationship between miners and coal mine machinery

and equipment has changed from the traditional “people-

oriented, machine-assisted” to the current “human-machine

cooperation (31).” Therefore, under the intelligent construction

of coal mines, the interaction process of the “human-machine-

management-environment” should be considered more in the

research on the influencing factors of the coal mine safety

system. According to the actual situation of the intelligent

construction of coal mines in China and related research results,

this study mainly divides the influencing factors of coal mine

safety system into five aspects: individual miners, intelligent

systems, organizational management, groups, and environment,

and determines 22 influencing factors, and constructed a map of

the influencing factors of the coal mine safety system, as shown

in Figure 1.

Theoretical model building

Three-dimensional interactive decision-making believes

that human behavior, the internal factors of actors, and

their environment are independent, continuous, and dynamic

interactions. The mode of action between the three is not

constant and will show different modes of influence according

to specific situations (32). The ternary interactive determinism

links people’s behavior, the actor’s internal factors, and the actor’s

environment and builds the interaction model of the three.

Among them, the internal factors of the actor mainly refer to the

individual’s psychological functions, such as cognition, emotion,

belief, expectation, and attitude. External environmental factors

include physical and social factors such as work resources,

organizations, and leaders. Behavior mainly refers to the

individual’s choice of action.

The “stimulus-response” theory originated from behaviorist

psychology. Jacoby (33) added individual cognition to the

“stimulus-response” theory and proposed the “stimulus-

organism-response” theory (S-O-R theory). The S-O-R theory

holds no direct interaction between external environmental

stimuli and individual responses. An individual is an

organism with rich emotions and cognitive activities and

has subjective initiative. Therefore, the individual is not simply

a passive response to the stimulus but produces a specific

psychological activity, which influences the individual to make

an active choice.

The coal mine safety system consists of five subsystems:

individual miners, intelligent systems, organizational factors,

external environment, and management factors. The coal mine

safety system is a human-centered man-machine matching

system with a feedback process. The user’s demand for the

system leads to the functional interaction and elastic interaction

of each subsystem according to the design requirements; that is,

the regular operation of each subsystem depends on the normal

operation of the functions of other subsystems associated with

it. Combined with ternary interactive determinism, “stimulus-

body-response” theory, and according to the actual production

situation of the coal mining industry, a conceptual model of the

coal mine safety system is constructed, as shown in Figure 2.
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FIGURE 1

Influencing factors of coal mine safety system.

Research methods

In this paper, the improved ISM based on DEMATEL is used

to analyze the hierarchical structure and internal interaction

among factors influencing the coal mine safety system from

a qualitative point of view. ISM can simplify and regularize

the complex and chaotic system by building a multi-level

hierarchical structure model to clarify the system’s hierarchical

structure and internal interaction relationship (15). This method

stratifies the influencing factors in the system, which can better

solve the problem that there are many influencing factors in

the system, and the correlation between the factors is relatively

complex and can analyze the core factors in the system and the

correlation between the influencing factors. However, the ISM

method only considers binary relationships and unidirectional

effects between factors when considering the relationships

of factors. The direct influence matrix constructed by the

DEMATELmethod can more accurately describe the strength of

the interactions and influence relationships between factors (34).

Therefore, when considering the initial relationship between

system elements, the improved ISM is based on DEMATEL. The

improved ISM can be used to determine the strength of the

influence relationship between factors by constructing the direct

influence matrix, which has better applicability and operability

than the adjacency matrix built by traditional ISM. In addition,

when calculating the reachability matrix, the improved ISM

based on DEMATEL can introduce a threshold to screen the

action paths and retain the critical path. The ANP method

analyzes the relative importance of factors according to the

influence relationship of factors in the system, which can

quantitatively supplement the research results of ISM.Moreover,

ISM and ANP methods are based on the influence relationship

between factors to analyze the system and have the same

application conditions. Many factors influence the coal mine

safety system, and their interaction forms a complex network

of influence relations. Based on this characteristic, ISM-ANP is

suitable for analyzing the coal mine safety system’s action path

and key influencing factors.

System dynamics is based on information theory,

cybernetics, and system theory and uses computer technology

to simulate and analyze the dynamic and complex causal

relationships of various elements and to understand complex
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FIGURE 2

Theoretical framework of coal mine safety system.

systems as a whole. System dynamics is a quantitative research

method to study high-order, non-linear, multivariable complex

systems. The influence of various factors in the coal mine safety

system is complex, dynamic, and implicit. It is necessary to

observe the evolution process of safety in the system from a

dynamic perspective. The method of system dynamics is suitable

for revealing this dynamic evolution law. The specific method

steps of the ISM-ANP-SD model of the coal mine safety system

constructed in this study are shown in Figure 3.

Results and discussion

Model building

ISM-ANP model construction

Determine the direct impact matrix. Ten experts were

invited to rate the correlation of 22 factors influencing the mine

safety system. The invited three intelligent, fullymechanized face

technicians have been involved in the intelligent transformation

of coal mine enterprises for a long time. They have a complete

understanding of the technology adopted in the intelligent

construction of coal mines and the situation of the coal mining

site and have rich theoretical and practical experience. Four

front-line miners have been engaged in coal mining for a long

time and fully understand the factors influencing the safety of

the coal mine system. Three professors in the field of coal mine

safety have been actively involved in the research of coal mine

safety management in the past 10 years and have rich experience

in coal mine safety management. The 10 experts invited by this

study have strong theoretical and practical experience, which

can ensure the reliability and validity of the data. The number

0–4 is used to indicate the degree of influence between factors,

where “0” means no influence, “1” slight influence, “2” general

influence, “3” strong influence, and “4” strong influence. The

scoring value of each expert is averaged to obtain the direct

influence matrix of each influencing factor.

MATLAB software calculates the adjacency matrix, and the

reachable matrix is obtained. Determine the reachable set Ri and

the antecedent set Si of the reachability matrix. The satisfying

factors Ri = Ri∩Si(i = 1, 2, ..., 22) are the factors of the first level

of the system, deleting the elements of the first level, calculating

according to the formula, analyzing the system layer by layer,

and obtaining the hierarchical table of factors. The explanatory

structure model of the coal mine safety system constructed

according to the reachability matrix and the hierarchical table

is shown in Figure 4.

Calculate the judgment matrix. If the direct influence matrix

shows an influence relationship between the two factors, the

value of the corresponding judgment matrix is 1. If there

is no influencing relationship between the two factors, the

corresponding judgment matrix value is 0. According to the

judgment matrix results, input the Super Decision software

to obtain the network structure model of ANP, as shown in

Figure 5, and construct 5 cluster judgment matrices and 80 node

judgmentmatrices. Ten experts involved in the ISMwere invited

to score the judgment matrix using the “1–9 scale method”,

and the Super Decision software was used to calculate the

weight of each factor. Each calculation result passed the matrix
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FIGURE 3

Flow chart of ISM-ANP-SD model of coal mine safety system.

consistency test. The weight calculation results of the ANP

model are shown in Table 1.

Analysis and discussion of the results of the
ISM-ANP model

There is a complex relationship between the influencing

factors in the coal mine safety system. In the ISM, the first-level

factors of automatic trust, miners’ adaptability, dependence,

organizational cohesion, and natural environment are the most

direct factors that influence the safety of the coal mine system.

Interventions on these factors can directly and effectively

promote the safety level of the coal mine system. The factors

at the second, third and fourth levels are important factors that

influence the coal mine safety system. Most of these are related

to management and organizational factors. Although the factors

at the second, third and fourth levels have no direct impact on

the safety of the coal mine system, they can influence the safety

of the coal mine system by influencing the state of the miners.

The fifth-level influencing factors reliability, transparency, and
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FIGURE 4

Interpretation structure model of coal mine safety system.

FIGURE 5

Network structure model of coal mine safety.
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TABLE 1 ANP weight calculation results.

First-level indicator First-level

indicator weight

Secondary indicators Global weight Local weights

Individual miners 0.27 Human-machine interaction

experience

0.017 0.06

Professional technology level 0.041 0.16

Automation trust 0.035 0.13

Work pressure 0.04 0.15

Adaptability of miners 0.053 0.2

Situational awareness 0.051 0.19

Reliance 0.028 0.11

Intelligent systems 0.11 Intelligence level 0.003 0.02

Reliability 0.042 0.37

Transparency 0.022 0.19

Ease of use 0.028 0.25

Adaptability 0.019 0.17

Groups 0.21 Group cohesion 0.079 0.39

Group safety atmosphere 0.077 0.38

Group safety norms 0.049 0.24

Organizational management 0.37 Safety incentives 0.079 0.22

Safety education and training 0.083 0.23

Safety rules and regulations 0.052 0.14

Safety leadership 0.09 0.25

Safety supervision 0.062 0.17

External environment 0.05 Operating conditions 0.035 0.7

Natural environment 0.015 0.3

ease of use are the most profound influencing factors. These

three factors are all related to the intelligent system and will not

directly lead to coal mine safety accidents. However, it directly

impacts miners’ behavior and the level of organization and

management and is the most fundamental cause of coal mine

safety accidents.

Through the ANP calculation results, it can be seen that

the ranking of the impact on the coal mine safety system

in the first-level indicators is: organizational management,

individual miners, groups, intelligent systems, and environment.

Combined with the results of ISM, it can be seen that

organizational management factors, individual miners, and

group factors have a more significant impact on system

safety, and individual miners directly influence the coal mine

safety system. Organizational and group factors indirectly

influence the coal mine safety system and play a role in

macro-control. Appropriate intervention on organizational

management and group factors can effectively improve the

safety behavior of miners. The impact of intelligent systems

and environmental factors on system security is tiny. However,

the intelligent system’s good working performance and good

working environment ensure the entire system’s security.

System dynamics model construction

The principles of purpose, applicability, validity, and

simplicity must be followed when building a system dynamics

model. Each influencing factor finally influences the safety

of the coal mine system by influencing miners’ unsafe

behavior subsystem, intelligent system subsystem, organization

management subsystem, group subsystem, and environmental

subsystem. According to the interaction relationship between

the factors obtained by ISM, Vensim PLE software is used to

draw the safety stock-flow map of the coal mine system, as

shown in Figure 6. Set the model Initial time = 0, Final time =

24, Units=Month. The simulated data comes from Pingmei No.

4 Mine, owned by China Pingmei Shenma Energy and Chemical

Group Co., Ltd. Field research was conducted in Pingmei

No. 4 Mine to obtain the operation ledger data from May to

August 2021. Interviews were conducted with the intelligent coal

face’s management personnel, technical personnel, and front-

line miners. The initial values of state and auxiliary variables

in the SD model were determined by combining the coal mine

safety system operation ledger data and interview data. The

influence coefficient between variables is mainly determined

based on the ANP calculation results and expert interviews.
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FIGURE 6

Stock-flow diagram of coal mine safety system.

Model simulation results and analysis

Analysis of initial simulation results

Models were tested for construct validity, dimensional

consistency, and historical values before model simulation

and analysis. The model’s structural validity test ensures

the rationality of the logical relationship of the model. The

relationship between the variables in Figure 6 is determined

based on the interpretation of the structural model combined

with the actual situation of coal mine production, ensuring

the model’s rationality. The dimensional consistency check

ensures whether the dimensions used by the equations and

parameters in the model are appropriate. The model is checked

for dimensional consistency using the model checking function

in the Vensim software and passed. The historical value test of

the model verifies the safety value of the coal mine system for

1–6 months. The error rate between the simulated value and

the original value is 3.9% < 5%, indicating that the model has

a reasonable degree of fitting and that the model in this study

is valid. The initial simulation results of coal mine system safety

are shown in Figure 7.

According to Figure 7, the change in coal mine system safety

can be divided into three stages. (1) During the rapid rise period

from 0 to June, the safety level of the coal mine system increased

from 50 to 190.757: On the one hand, in the interaction process

FIGURE 7

Initial simulation results of coal mine system safety level.

betweenminers and intelligent systems, the experience ofminers

is rapidly accumulated, the adaptability is gradually increased,

and the level of automation trust and situational awareness is

also improved with human-machine interaction. At this time,

miners’ work pressure level and dependence on automation are

low, and the unsafe behavior of miners is low. On the other

hand, due to the high level of safety supervision and safety

education and training for miners by managers in the early

stage of human-machine interaction, the safety level of the coal

mine system has been increased. (2) During the rising period
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FIGURE 8

Simulation results of coal mine system safety after the intervention of miners’ individual subsystems.

from June to December, the safety level of the coal mine system

increased from 190.757 to 314.636: Miners’ work pressure and

automation dependence increased unsafe behavior in this stage.

The gradual familiarization of team members will improve team

cohesion and a safe atmosphere. This can effectively alleviate

the increase in miners’ unsafe behavior caused by work pressure

and automation dependence. (3) During the slow-rising period

from December to 24, the safety level of the coal mine system

increased from 314.636 to 346.374: At this stage, the level of

unsafe behavior of miners, the level of environmental safety, and

the level of organizational management are gradually stabilized,

the group safety norms within the group are gradually formed,

and the group cohesion and group safety atmosphere grow

slowly. Therefore, the safety level of the coal mine system grows

slowly in this stage.

Analysis and discussion on simulation results of
intervention strategy

Individual miners, organization management, intelligent

systems, groups, and the environment have operation rules.

Each subsystem interacts with the other, and different

subsystems have different effects on the behavior of other

subsystems and the safety of the coal mine system. The factors

of each subsystem are intervened. The influencing mechanism

of each factor on the safety of the coal mine system is discussed

to provide policy suggestions for improving the safety level of

the coal mine system.

The intervention in the individual subsystem of miners

In the individual subsystem of miners, human-machine

interaction experience is a time-related variable, and human

intervention factors have little impact on it. Work pressure

will lead to an increase in the level of miners’ unsafe behavior,

which negatively influences system security. In order to improve

the safety level of the coal mine system, the control variable

method is used to increase the initial values of professional

technology level, automation trust, situational awareness, and

miner adaptability by 20% while keeping other variables

unchanged. The simulation results are shown in Figure 8. It

can be seen from Figure 8 that after the intervention strategy

is adopted, the safety state of the coal mine system is improved

compared with the initial state, and the effect is more evident at

7–24 months. The effect on the safety of the coal mine system is

from large to small: adaptability ofminers, situational awareness,

professional technical level, and automation trust.

The tasks and responsibilities performed by miners have

undergone significant changes. The complexity of the intelligent

system requires miners to have higher adaptability to identify

and take corresponding security measures on time in the face

of crises (35). The adaptability of miners is the primary ability

of employees under the intelligent construction of coal mines.

The intelligent construction of coal mines requires miners to

have the ability to adapt to pressures, dangers, and emergencies

(36). To improve the adaptability of miners, miners must

have continuous learning ability and actively understand the

principles and methods of equipment. In addition, managers

should strengthen risk identification and cognitive training for

miners and improve miners’ adaptability to dangerous and

unexpected situations.

Situational awareness is the perception and understanding

of entities in the environment and the prediction of entity states

(37). The importance of situational awareness to the security of

complex systems has long been demonstrated (38, 39). It can be

seen from the model analysis that human-machine interaction

experience and group safety atmosphere have a positive impact
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on miners’ situational awareness. With the increase of human-

machine interaction experience and the improvement of group

security atmosphere, miners’ situational awareness level will

increase; work pressure may cause miners to respond slowly and

have no apparent sense of system risk. Managers can improve

miners’ situational awareness by improving the group’s safety

atmosphere, using miners with experience in human-machine

interaction, and timely dredging miners’ work pressure.

Relevant knowledge and technical skills are critical to

miners’ safety awareness (40). Improvements in intelligent coal

mine equipment should be accompanied by updating miners’

relevant knowledge and technical skills. Professional knowledge

and technical skills help miners understand the operating

methods and operation level of intelligent systems and reduce

the occurrence of unsafe miner behavior. There are two ways

to improve miners’ expertise: improving the HMI design and

enhancing safety education and training for miners. In the

design of the HMI, ease of use and transparency should be

improved to provide operators with a reliable reference for

decision-making (41). Strengthening the education of miners’

operating knowledge and operating principles, as well as the

training of operating skills, pattern recognition, and pattern

matching training, can also effectively improve the professional

technical level of miners.

Automated trust influences miners’ use of intelligent systems

(42). Over-trust or lack of trust will lead to over-supervision

or under-supervision of intelligent systems by miners (43),

making miners react poorly in critical events and leading

to safety accidents (44). Therefore, an appropriate level of

trust is essential: operators must understand the capabilities

of intelligent systems and adequately monitor them as they

approach the limits of their capabilities (45). Maintaining an

appropriate level of trust among miners begins with training

miners with a clear and detailed introduction to the functions

and operation of the intelligent system, explaining the system’s

limitations, and improving theminers’ level of expertise. Second,

improve the human-machine interface design of the intelligent

system to improve the system’s explanation capability so that

when the system malfunctions, the system can be explained

verbally or visually to the operator promptly to facilitate the

operator’s understanding of the intent and actions of the

intelligent system (46). Finally, miners are encouraged to think

positively and try to resolve their distrust of the intelligent

system due to personal reasons.

The intervention in the organizational

management subsystem

Under the condition of keeping other variables unchanged,

using the control variable method increases the initial values

of safety education and training, safety supervision, safety

leadership, safety regulations, and safety incentives by 20%.

The simulation results are shown in Figure 9. As seen in

Figure 9, the safety state of the coal mine system has improved

compared to the initial state after the intervention strategy. The

impact of various factors on the safety of the coal mine system

is from large to small: safety education and training, safety

leadership, safety incentives, safety supervision level, and safety

rules and regulations.

Strengthening safety education and training is the most

economical and effective way for coal mining enterprises to

improve safety performance (47). Increasing the initial value

of safety education and training can improve managers’ safety

management levels and influence miners’ subsystems. On the

one hand, the increase in safety education and training level can

improve miners’ professional and technical levels and enhance

their ability to deal with emergencies. On the other hand, the

knowledge acquired through training is conducive to miners’

understanding of the functions and intentions of intelligent

systems so that miners can maintain an appropriate level of

automation trust (48). Coal mining enterprises should establish

a standardized and institutionalized safety education and

training mechanism to ensure the strength and sustainability of

safety education (49).

The safety leadership behavior of managers is critical to

the safety management of coal mining enterprises (50). Leaders

can control the age, specialties, and skills of members of the

miner group through access management and optimize the

group structure to reduce the occurrence of unsafe behaviors. In

addition, leaders must correctly use the influence of authority,

actively learn and master the legal standards and scientific

methods of safety management, and seriously investigate the law

of accidents to improve safety management (20).

Security incentives can effectively increase the safe behavior

of miners. Managers can mobilize the enthusiasm and

consciousness of employees for safety work through material

and spiritual rewards, such as rewarding employees who

truthfully reflect hidden dangers and risks; rewarding safety

production teams, units, and individuals. When workers are

encouraged, workers will proactively identify hazards and

improve the safety atmosphere in the team (51).

Safety supervision is an essential factor influencing system

safety. Managers can refer to BBS and Dupont STOP behavior

management methods, formulate scientific and adequate

supervision and assessment methods, arrange reasonable safety

supervision cycles, and strictly implement safety supervision.

Find and solve problems promptly in safe production (20), and

create a good group safety atmosphere.

Safety rules and regulations can effectively regulate the

behavior of miners. To improve the safety rules and regulations

of coal mining enterprises, managers should conduct regular

safety inspections, develop a miner’s behavior management

manual, and clarify guidelines for penalties for violations. In

addition, managers need to clarify the criteria for analyzing and

assessing miners’ unsafe behaviors, establish individual miners’

safety integrity files, and implement dynamic management of

individual miners’ safety behaviors (51).
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FIGURE 9

Simulation results of coal mine system safety after the intervention of the organizational management subsystem.

FIGURE 10

Simulation results of coal mine system safety after the intervention of group subsystem.

The intervention in the group subsystem

The dynamic complexity of coal mine hazards determines

that organizational management cannot eliminate all safety

risks, and employees must be encouraged to participate

actively in safety management. The initial values of group

safety climate, group cohesion, and group safety norm were

increased by 20% using the control variable method while

keeping other variables unchanged. The simulation results

are shown in Figure 10. It can be seen that after adopting

the intervention strategy, the effect of each factor on the

safety level of the coal mine system is from large to small:

group safety atmosphere, group cohesion, and group safety

norms (52).

A good group safety atmosphere will reduce the unsafe

behavior of miners by reducing the work pressure of miners,

thereby leading to an increase in the safety level of the coal

mine system (53). A good group safety atmosphere is mainly

manifested in showing initiative, proposing changes to improve

system security, and helping colleagues have sufficient resources

to meet work needs. Team leaders can create a good group safety

atmosphere by determining group safety goals and improving

group safety standards.
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Group cohesion positively influences the active participation

of team members in group actions (54). It is necessary to

encourage positive emotional interaction among team members

and feedback on safety messages to improve team cohesion. The

team leader should always pay attention to the members’ status,

promptly ease the miners’ work pressure, and constructively

resolve conflicts within the team (55, 56).

Ignoring safety regulations is the root cause of safety

incidents (57). The first step to improve group safety norms is

introducing standardized business concepts into group safety

norms with teams as a unit. Before the team goes down themine,

carry out risk identification activities, regularly analyze unsafe

behaviors in the group, improve workers’ self-safety awareness,

and give full play to the restraint and guiding role of safety norms

in the group on miners.

The intervention in intelligent system subsystem

The factor of an intelligent system is the most profound

factor that influences the coal mine safety system, which

will influence the decision-making of miners and the way of

human-machine interaction. Using the control variable method

while keeping other variables unchanged, the initial values

of reliability, ease of use, transparency, intelligence level, and

adaptability are increased by 20%. The simulation results are

shown in Figure 11. It can be seen from Figure 11 that the effect

of each factor on the safety level of the coal mine system is from

large to small: ease of use, transparency, reliability, adaptability,

and intelligence level.

The ease of use and transparency of intelligent systems

directly impact miners’ level of expertise. The higher the ease of

use of the intelligent system, the simpler the operation method,

and the fewer operation skills miners need to master, the easier

it is to improve the professional technical level in a short

period and reduce the unsafe behavior of miners. Higher system

transparency can make it easier for miners to understand the

system’s operating principles through training andmastering the

operating methods of the system, which can effectively improve

the professional technical level of miners (58).

The reliability of intelligent systems influences miners’ trust

in the system and safety supervision (59). Intelligent systems

with high reliability can increase miners’ safety supervision

of intelligent systems by setting appropriate human-machine

task assignments, effectively reducing people’s dependence

on intelligent systems, and enabling miners to maintain an

appropriate level of trust.

The adaptability of intelligent systems has a significant

impact on the safe atmosphere of the group and the

automation trust level of miners. High system adaptability can

increase miners’ safety supervision of machines and reduce

people’s excessive dependence on intelligent systems, effectively

improving miners’ trust level in intelligent systems and group

safety atmosphere (29).

The intelligence of the intelligent system determines the

degree to which miners participate in information acquisition,

information analysis, decision-making, and decision-making in

the human-computer interaction process. A higher level of

intelligence can provide appropriate support for operators and

reduce the workload of operators, thereby effectively balancing

the work pressure of miners (60).

The intervention in the external environment

subsystem

Using the control variable method while keeping other

variables unchanged, the initial value of the natural environment

and operating conditions is increased by 20%. The simulation

results are shown in Figure 12. It can be seen from Figure 12

that the effect of each factor on the safety level of the coal

mine system is from large to minor: operating conditions and

natural environment.

Although operating conditions do not directly influence

system security, environmental stimuli interact with the human-

machine interaction process and influence miners’ ability to

complete tasks. A good environment is a prerequisite for miners’

safe behavior. To improve the working environment of miners,

on the one hand, it is necessary to actively introduce advanced

tools and mechanical equipment to improve the safety level of

coal mining equipment. On the other hand, it is also possible

to increase the level of safe operation of miners by adjusting

lighting, reducing noise, and generally improving working

spaces (61).

Conclusion

There is a complex interaction between the factors

influencing the safety level of coal mine systems. This paper

identifies 22 factors influencing coal mine system safety from

five aspects: individual miners, organization and management,

group, intelligent system, and environment. The ISM method

was used to classify the 22 factors into five levels and to

show the interaction relationships between the factors. The

results of the ISM show that the individual miner factor is the

most direct factor influencing system safety. The organizational

management factor and group factor indirectly influence the

coal mine system safety by influencing the individual miner, and

the intelligent system is themost profound factor influencing the

coal mine system safety. Through ANP calculation, the weight

of each factor influencing the safety of the coal mine system

is determined. The leading indicators are sorted by weight:

organizational safety management, individual miners, groups,

intelligent systems, and environment.

The mechanism of each influencing factor on the coal

mine safety system was clarified. Based on the calculation

results of ISM-ANP, the interaction relationship between the

factors was clarified. We also constructed the system dynamics
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FIGURE 11

Simulation results of coal mine system safety after the intervention of the intelligent system subsystem.

FIGURE 12

Simulation results of coal mine system safety after the intervention of external environment subsystem.

simulation model of the coal mine safety system and clarified

the action mechanism of each factor of the safety system.

It can be seen from the results that there are apparent

differences in the influence of different subsystems on the

security level of the system, which is determined by the

interaction rules and interaction mechanisms between the

systems. The organizational management subsystem has the

most significant impact on system security among the five

subsystems, followed by the miners’ and group subsystems.

The intelligent system and environmental subsystem have the

most negligible impact on system security. The improvement of

organizational management and group safety level can directly

or indirectly influence miners’ behavior, increase miners’ safety

behavior, and effectively promote the improvement of the

safety level of the coal mine system. The positive effect of

intelligent systems and environmental factors on the safety

of coal mine systems is still being determined. However, an

excellent operating environment and reliable equipment are the

basis for ensuring system safety.

Develop intervention strategies to improve coal mine system

safety. According to the simulation results of the model, after

adopting different intervention strategies, the safety level of the
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coal mine system has increased in different ranges, indicating

that the intervention strategy can effectively improve the

system’s safety level. The factors in each subsystem have different

degrees of influence on the safety of the coal mine system,

and each subsystem interacts, develops, and changes together.

According to the simulation results, this paper proposes targeted

intervention strategies from the specific operation level to

optimize the coal mine safety management system and improve

the system safety level.

Limitations of the study

According to the ISM-ANP model results, each factor’s

action mechanism on the coal mine safety system and the

importance degree of the factors are clarified. The simulation

results of system dynamics have specific reference values for

the safety management of the coal mine system. The proposed

intervention strategy has guiding significance for the actual coal

mine production. However, while getting the above research

conclusions, this paper still has some things that could be

improved. First, the index system of influencing factors of coal

mine safety can be further improved. The indicators of the

influencing factors of the coal mine safety system constructed in

this paper are determined based on the analysis of the existing

influencing factors at home and abroad combined with the

actual coal mine safety production at the present stage. However,

these studies are not comprehensive, and the follow-up research

can be further supplemented and improved by other methods.

Secondly, since the ISM-ANP model depends on the decision

maker’s experience, knowledge, and professional judgment, it is

subjective to some extent. Therefore, the actual application of

the model may result in different results due to the difference

in the personal level of the decision maker. Therefore, more

quantitative methods can be considered for subsequent research.

Finally, the coal mine safety system is a considerable safety

management system. The interaction rules between the model

and factors constructed in this paper are simplified compared

with the actual situation. There are some differences compared

with the complexity of the existing safety system. In future

research, the model will continue to be optimized to make

the model closer to the actual production situation. The safety

strategy explored in this paper will be applied to coal mine

safety production.
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With the advent of emerging markets, the need for low-cost innovation to 

meet the rising demands of people at the base of the pyramid has increased 

significantly. Although the critical influence of customer participation on new 

product development has been recognized, there have been few studies 

on the effects of customer participation on low-cost innovation. This study 

builds a moderated mediation model and explores the roles of customer 

participation on low-cost innovation. Based on the exaptation and strategic 

flexibility theories, the mediating role of exaptation and the moderating 

role of strategic flexibility are emphasized. A survey of 348 firms revealed 

that customer participation positively impacted both exaptation and low-

cost innovation. In addition, exaptation mediated the correlation between 

customer participation and low-cost innovation. Resource flexibility negatively 

moderated the correlation between customer participation and exaptation 

and negatively moderated the mediating effect of exaptation. Furthermore, 

coordinate flexibility positively moderated the correlation between customer 

participation and exaptation and positively moderated the mediating effect of 

exaptation.

KEYWORDS

customer participation, exaptation, low-cost innovation, coordinate flexibility, 
resource flexibility

Introduction

Innovation warrants the continuous investment of resources. Even companies in the 
USA and Europe have a product innovation success rate of only 5–10%. Thus, many of the 
world’s top 500 enterprises, such as GM and Panasonic, have altered their innovation 
models to fulfill users’ needs at the bottom of the pyramid in emerging markets through 
low-cost innovation (Zhu and Chen, 2014). Hence, realizing low-cost innovation 
characterized by shorter time, lower cost, and lower risk has become a crucial strategic 
choice to address the problems of insufficient supply, weak consumption capacity, and the 
pursuit of cost-effective products and services in emerging markets. The role and value of 
customer participation in innovation have been increasing recognized, seen in the proposal 
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of consumption-centered innovation theory and the 
transformation of the innovation paradigm of a single subject 
centered on the enterprise to open innovation of multiple subjects, 
especially the transformation from product-led logic to service-led 
logic. The establishment of offline experience stores by Apple, 
Huawei, Xiaomi, and other companies and the actions of Dell, 
P&G, Haier, amongst others, to build interactive virtual 
communities reflect the significant contribution of customer 
participation to enterprise innovation. Customer participation can 
provide innovation sources, demand preference, and correction 
suggestions for market-oriented product innovation (Zhang and 
Liao, 2020), weakening information asymmetry and transaction 
costs, and saving innovation costs. Conversely, customer 
participation can be  embedded in product design, R&D, 
manufacturing, and marketing (Lin and Huang, 2013; Liu et al., 
2020), improving product market matching and decreasing the 
risk of innovation failure. Accordingly, customer participation 
could be a feasible path for low-cost innovation. However, there is 
little comprehensive discussion on the topic in the literature.

A comprehensive analysis of the correlation between customer 
participation and low-cost innovation requires an exploration of 
the mediating mechanism and situational conditions of the 
correlation between them. Exaptation is a concept from 
evolutionary biology that can be applied as a reverse innovation 
mechanism for the creation of markets from products and finding 
answers before looking for problems. However, although this 
paradigm of innovation through the transfer of product functions 
often occurs in the process of product innovation, it has received 
little attention (Ren et al., 2019). Per Dew et al., (2004), Ganzaroli 
and Pilotti, (2011), Andriani et al., (2017), specifically, the roles of 
customer innovation and consumer feedback as positive driving 
forces for exaptation. Customers not only contribute relevant 
market information but also provide an extended forum for the 
interaction between customers and enterprises. Exaptation closely 
correlates with customer participation. In addition, exaptation 
contributes significantly to innovation, which is more likely to 
create low-cost innovation, even producing significant changes or 
opening up a new market (Ren et al., 2019). Thus, investigating 
the mechanisms through which customer participation drives 
low-cost innovation from the viewpoint of exaptation will help to 
elucidate the “black box” of the relationship between customer 
participation and low-cost innovation. In contrast, the information 
and knowledge obtained through customer participation, such as 
demand preference, cognition, evaluation, and innovative ideas, 
should be  effectively integrated into the exaptation process to 
indirectly promote low-cost innovation, allowing enterprises to 
survive and grow in a complex, changeable, uncertain, and 
unpredictable environment. In this case, the identification, 
evaluation, absorption, and application of customer information, 
as well as the ability of enterprises to reconstruct resources, 
capabilities, business processes, and strategies, determine the 
circumstances in which customer participation can exert a 
significant indirect impact on low-cost innovation (Zhang and 
Chen, 2014; Li and Gao, 2017). In a transition economy, the 

strategic flexibility of an organization, balancing internal and 
external needs, responding to environmental changes and 
allowing the flexible allocation and reconfiguration of 
organizational resources, processes, and strategies (Sanchez 1995; 
Hu and Yu 2017), allows the incorporation of information and 
ideas derived from customer participation into exaptation, thereby 
promoting internal product R&D, technology, and knowledge 
innovation. Hence, research on customer participation-driven 
low-cost innovation and strategic flexibility will elucidate the 
mediating mechanism of exaptation and determine the 
moderation mechanism of customer participation affecting 
low-cost innovation.

The academic value of this study is primarily reflected in the 
following: (i) the study discusses the creation of low-cost 
innovation from a new perspective. Current research has largely 
focused on investigating low-cost innovation in terms of 
intellectual capital, innovation networks, and resource bricolage, 
with a limited investigation of the effects of customer participation. 
In addition, this study demonstrates a positive correlation between 
customer participation and low-cost innovation, thus contributing 
to existing knowledge and future research into low-cost 
innovation. (ii) Based on the exaptation theory, this study 
examines the mediating role of exaptation between customer 
participation and low-cost innovation. The previous literature has 
not explored the mechanism mediating the relationship between 
customer participation and low-cost innovation. Thus, this study 
introduces the exaptation variable, demonstrating that customer 
participation could improve low-cost innovation through 
exaptation, further enriching the new idea of the correlation 
between customer participation and low-cost innovation. (iii) This 
study integrates strategic flexibility into the theoretical model of 
customer participation and low-cost innovation, discusses the 
moderating role of strategic flexibility, and explores the boundary 
conditions of customer participation affecting low-cost innovation.

Theoretical background

Low-cost innovation describes the use of various methods by 
enterprises to realize innovation in a low-cost manner and 
decrease costs through innovation (Tang et al., 2022). Low-cost 
innovation is realized through specialization, imitation learning, 
R&D, design innovation, technological innovation, and diffusion 
(Chen and Ren, 2011). Other studies have highlighted that 
low-cost innovation embodies comprehensive innovation 
efficiency based on transforming and integrating traditional 
management elements, such as technology, design, market, and 
organization. Its essence is to fulfill the value needs of customers 
faster and more effectively. Moreover, it is an innovative model 
with comparative advantages within the homogeneous industrial 
market. In addition, low-cost innovation is not a low-resource 
investment in an absolute sense but an innovation process 
characterized by low financial and time costs, as well as a low 
market risk compared with competitors (Cai et al., 2014). Several 
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previous studies have investigated mechanisms associated with 
low-cost innovation from different angles. At the qualitative 
research level, Hou and Zhang (2013) examined the mechanism 
of low-cost innovation, including the use of embedded networks, 
resource absorption, and emergent innovation, from the viewpoint 
of a resource view. Chen and Chen (2013) analyzed the formation 
of low-cost innovation from the strategic level, including the 
demands of enterprise innovation practice and the theory of 
endogenous comparative advantage to support the evolution of 
low-cost innovation. Suneel (2018) claimed that technology 
diffusion–oriented policies and weak industry-university linkages 
play a vital role in low-cost innovation from the standpoint of the 
industry-university research. At the empirical research level, Zhu 
and Chen (2014), Zha et al., (2015), Shi and Su (2018), and Tang 
et al., (2022) investigated the creation of low-cost innovation from 
the viewpoints of innovation networks, learning from failures, 
knowledge management, intellectual capital, and resource 
bricolage. Clearly, the realization of low-cost innovation has 
become a significant issue in academic circles.

Academics have interpreted the concept of customer 
participation from different viewpoints. From the standpoint of 
resources, some studies proposed that customer participation is 
realized by investing different resources into the products or 
services (Kelley et  al., 1990). From the behavior perspective, 
several studies also claimed that customer participation denotes a 
type of behavior involvement of customers in the process of 
product design, development, production, and delivery (Chi et al., 
2012), which exists in the continuous interaction between 
employees and customers (Li and Hsu 2018). From the value 
creation perspective, other studies defined customer participation 
as any form of customer participation in service value creation (Yi 
et  al., 2011). In comparison, the definitions of Yao and Wang 
(2012) are more comprehensive and specific, defining customer 
participation in terms of enterprise involvement of customers in 
various ways during the development of new products. Customers 
not only provide new ideas about products but can also design and 
develop new products in association with enterprises and can even 
take the lead in testing and using new products. Current research 
has demonstrated the importance of customer participation in 
product innovation, new product development, and dual 
innovation through information exchange, and this participation 
in the creation and collaborative cooperation has generally been 
recognized by the academic community (Yao and Wang 2011; 
Cees and Fardad 2014; Liu et al., 2020; Zhang and Cai 2020; Sun 
et al., 2022; Tian et al., 2022). A close correlation exists between 
customer participation and enterprise innovation; however, the 
existing literature lacks research on the correlation between 
customer participation and low-cost innovation. In situations of 
economic transformation, an understanding of the ways in which 
customer participation impacts and influences the path of 
low-cost innovation is key.

Schumpeter claimed that innovation involves new products, 
new processes, and the application of existing technologies in 
new fields (Li 2005). Existing research has systematically 

discussed new products and processes; however, the application 
of the existing technologies in new fields, that is, the phenomenon 
of exaptation, has received little attention (Ren et al., 2019). The 
concept of exaptation originates from evolutionary biology, and 
Mokyr (2000) first introduced exaptation into management, 
interpreting it as “the unexpected success of a technology used in 
another field.” Subsequently, Gregory (2008) considered 
exaptation to denote existing components, which initially had no 
or additional functions, rearranged and combined into a new, 
more complex form, giving them new functions. Arthur (2007) 
explained exaptation as when a new environment appears, or 
new requirements appear in an application field, the old 
technology or old basic principles are used to adapt to the new 
environment through “extension.” In addition, Ganzaroli and 
Pilotti (2011) described exaptation in terms of the exploitation of 
the availability of existing functions to perform a new function 
or select an environment to stimulate their potential. Drawing on 
these researchers’ viewpoints, this study holds that exaptation 
denotes the process that existing products and technologies have 
new functions through the application of new fields and new 
environments, or through integration and reconstruction. 
Existing studies have demonstrated that as an innovation method 
with situational characteristics, exaptation plays a key driving 
role in enterprise technological innovation, produces major 
changes in a specific field, creates a new technology track, or 
opens up a new industry, and can provide innovation power and 
support for the long-term sustainable development of enterprises 
(Ren et al., 2019). Undeniably, exaptation is an unexpected result, 
with some luck factors; however, it can also increase the 
probability of exaptation through the influence of enterprise level 
(Ren et al., 2019; Li et al., 2021). For example, enterprises can 
stimulate exaptation through three links—expansion pool, 
expansion activities, and expansion forum (Garud et al., 2018)—
and improve the likelihood of exaptation by accumulating 
diversified knowledge and enhancing the ability to seize 
opportunities (Dew et al., 2004; Andriani et al., 2017). Other 
studies demonstrated that purposeful research and coincidence 
triggered exaptation and discussed the feasibility of applying 
exaptation to drug emergency research and development (Li 
et  al., 2022). Customer innovation is a critical factor in the 
antecedent research on exaptation. Research has shown that 
customers may discover many paths to exaptation, and customer 
participation closely correlates with exaptation because 
customers can modify existing products based on their 
experience, psychological framework, educational background, 
and other subjective judgments, or use them in a way with novel 
functions, resulting in exaptation (Andriani et  al., 2017). 
Ganzaroli and Pilotti (2011) highlighted that linking the existing 
knowledge system with customer needs and realizing the 
two-way interaction between producers and customers is helpful 
to realize exaptation. The research logic of exaptation-driven 
innovation from the standpoint of customer participation 
remains unclear, and there is a lack of empirical research, which 
still warrants further investigation.
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Katsuhiko and Hitt (2004) claimed that strategic flexibility 
denotes the ability of enterprises to identify changing factors in 
the environment and quickly invest resources in the new 
environment. Sanchez (1995) further divided strategic flexibility 
into resource flexibility and coordination flexibility. Resource 
flexibility denotes the flexibility of resources owned by enterprises, 
which is reflected in the multi-purpose, shareability, and 
convertibility of enterprise resources. Coordination flexibility is 
reflected in organizations’ ability to share, transform, and network 
resources. Existing studies have reported that strategic flexibility 
not only exerts a positive predictive impact on product innovation 
(Yang et  al., 2016; Feng and Liu 2021), strategic innovation, 
management innovation (Han and Gao 2017), strategic change 
(Chen et al., 2018), and competitive advantage (Xu 2021) but also 
a certain moderating effect on innovation and other related 
outcome variables. Ye et  al., (2015) reported that strategic 
flexibility could moderate the correlation between knowledge 
heterogeneity and enterprise innovation performance. Li and Gao 
(2017) explored the moderating effect of strategic flexibility on the 
correlation between knowledge-sharing and cooperative original 
innovation. Li et al., (2018) pointed out that strategic flexibility 
increases the impact of environmental scanning on dual 
innovation. This study introduces strategic flexibility into the 
theoretical model and discusses the moderation mechanism of 
customer participation driving low-cost innovation from the 
viewpoint of resource flexibility and coordination flexibility.

Although the studies mentioned above have obtained good 
theoretical results, some problems still warrant further discussion. 
(i) Most studies have fully explored the role of customer 
participation in driving product innovation, technological 
innovation, and other outcome variables. Low-cost innovation, 
specifically, as a crucial form of innovation, merits further 
investigation in terms of its relationship with customer 
participation. (ii) Previous studies have investigated the 
mechanism linking customer participation, product development, 
and dual innovation from the viewpoints of information-sharing 
(Yao and Wang 2011), correlation-embedding (Yao and Wang 
2012), organizational learning (Yao et al., 2015), and pressure (Liu 
et al., 2020). Introducing exaptation into the theoretical framework 
of the correlation between customer participation and low-cost 
innovation and elucidating the way in which exaptation mediates 
the relationship between them is worth investigating. (iii) Previous 
studies have paid little attention to moderation of the correlation 
between customer participation and low-cost innovation. This 
study analyzes both the nature of this relationship and changes in 
its strength in terms of strategic flexibility, which would help to 
make up for the lack of research on the moderating mechanism 
between customer participation and low-cost innovation. 
Accordingly, to make up for limitations in current research, this 
study introduces two variables, namely, strategic flexibility and 
exaptation, and constructs a moderated mediation model, 
together with an examination of the mechanism underlying the 
impact of customer participation on low-cost innovation. First, 
the study discusses the impact of customer participation on 

low-cost innovation. Second, it analyzes the mediating role of 
exaptation between customer participation and low-cost 
innovation. Third, strategic flexibility is introduced as a moderator 
of the correlation between customer participation and low-cost 
innovation. This study not only investigates the internal logic and 
situational mechanism of customer participation affecting 
low-cost innovation but also provides new insights into China’s 
manufacturing enterprises to implement the path of low-cost  
innovation.

Hypotheses

Customer participation and low-cost 
innovation

As a crucial knowledge source of technological innovation, 
customer participation can be understood as the degree to which 
customers are involved in activities involved in the development 
of new products, reflecting customers’ innovative wisdom, 
creativity, and innovative value (Fang 2008). It can not only 
provide information on consumer preferences, market demands, 
and development opportunities, decrease “information stickiness,” 
reduce market mismatch risk, and enhance the likelihood of 
successful innovation (Zhang and Liao 2020) but can also establish 
a means for collaborative innovation and development between 
enterprises, which is helpful to promote market-oriented 
technological innovation as well as improving innovation and the 
development of new products.

Customer participation can not only contribute novel and 
creative ideas to product innovation but can also lead to the 
development of new products with low financial and time 
investments and low market risk (Lin and Huang 2013). Füller 
et  al., (2006) highlighted that customers could provide 
enterprises with high-quality problem solutions or innovative 
ideas and creative suggestions, markedly decreasing the market 
risk of innovation. Tao et al., (2019) and Zhang and Cai (2020) 
showed that customers could become involved in the product 
development process by generating creative ideas, designs, and 
development, as well as through product testing, both online and 
offline, thus reducing the cost of information acquisition and 
transfer through rapid and efficient information exchange, 
transmission, and sharing, which has the characteristics of 
“learning by doing” and “trial and error,” to improve the success 
rate of innovation and decrease the cost of innovation and time 
to market. Zhang and Liao (2020) claimed that customers 
participating in R&D provide enterprises with demand, design, 
evaluation, and other information, which decreases the 
information asymmetry between enterprises and customers. 
Meanwhile, enterprises and customers are integrated into the 
product innovation process, which can develop new products at 
low cost in the shortest time and shorten the commercial 
application cycle of new products. Accordingly, we hypothesize  
that:
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H1: Customer participation exerts a significant positive 
impact on low-cost innovation.

Mediation effect of exaptation

As a crucial source of innovation, exaptation involves not 
only the interaction of elements, such as the accretion of 
diversified knowledge, construction of innovative culture, and 
organizational structure convenient for open innovation but is 
also an innovation model requiring customer participation. Cees 
and Fardad (2014) highlighted that enterprises not only absorb, 
integrate, and apply their diversified knowledge and give play to 
their creativity through customer participation in the innovation 
process but also promote the commercialization process of 
innovation activities faster and more economically. This study 
claims that the impact of customer participation on exaptation 
can be summarized into two aspects: ① the role of information 
supply. Customers can modify existing products through their 
subjective judgment or use them in novel ways to fulfill specific 
needs. When these needs emerge from the mixture of personal 
experience, psychological framework, education, and other 
activities, they create a new environment, which leads to 
exaptation (Andriani et  al., 2017). In the 1990s, based on 
customer feedback, Haier rapidly launched washing machines 
with functions such as washing sweet potatoes, fruits, and clams, 
and there are cases in the software market where users modified 
existing software to solve specific problems, illustrating the 
mechanism through which customers proposed new ideas and 
additional requirements through product prototype experience 
to promote exaptation. It is necessary to connect the existing 
knowledge system with possible new fields and new needs 
(Ganzaroli and Pilotti 2011); that is, customer participation can 
activate this specific knowledge and technologies through its 
unique ability to transfer knowledge, increasing the likelihood of 
new applications of existing products or technologies (Tian et al., 
2022). ② The significance of value creation. Huikkola et al., (2013) 
showed that when customers cooperate with enterprises in R&D, 
they tend to be involved in the lifecycle of innovation activities, 
contributing human capital, enhancing subjective initiative and 
creativity, and performing organizational learning and 
knowledge-sharing activities to enhance novel applications of 
existing products and technologies. In addition, the discovery of 
new uses for the product and changing its functional modules 
can lead to exaptation. For example, laughing gas was initially 
used for entertainment and was later used in the medical field, an 
example of customer participation in innovation (Ren et  al., 
2019). As shown by Yao et al., (2015), customer participation in 
innovation leads to more frequent interaction between 
personalized customer needs and enterprise technology, enabling 
expansion and a knowledge reserve, and possible application 
opportunities for exaptation through situational mechanisms 
(Andriani et al., 2017). Accordingly, we hypothesize that:

H2: Customer participation exerts a significant positive 
impact on exaptation.

Exaptation has the advantages of faster speed, lower cost, and 
less risk, promoting low-cost innovation, and even opening a new 
technology track at low cost (Ren et al., 2019; Li et al., 2021). First, 
the development of existing resources (e.g., technologies and 
products) can save financial costs. Exaptation demonstrates that 
can use existing products and technologies for low-cost innovation 
(Mitsuru and Tomoatsu 2014). Exaptation can decrease the cost 
of new product development and new technology acquisition. In 
contrast, unlike new products, new processes, and other 
innovations, exaptation allows the functional transfer of existing 
products or the successful application of existing technologies in 
new fields. Mining or extracting the potential value of existing 
technology is often much cheaper than developing new products 
for a new function. Second, as a reverse innovation method 
(scheme precedes problem), exaptation is a crucial strategic tool 
for the execution of low-cost innovation. Enterprises can 
dynamically couple the current reserves of knowledge and 
technology with external environmental opportunities through 
exaptation, actively adapt to the market environment, and match 
new market opportunities, decreasing the market risk of product 
innovation. In addition, Andriani et al., (2017) explored exaptation 
in the pharmaceutical industry, reporting that each drug has 2.2 
new functions, one of which is also highly innovative. In other 
words, each product contains potential options that can 
be  transformed into new markets. The cultivation of shadow 
options expands the product’s versatility (Cattani 2006; Li et al., 
2021), decreases the R&D risk, and provides the possibility and 
feasibility for low-cost innovation. Accordingly, we hypothesize  
that:

H3: Exaptation exerts a significant positive impact on 
low-cost innovation.

According to Hypotheses 2 and 3, this study believes that 
customer participation can act on low-cost innovation through 
exaptation; that is, exaptation mediates the correlation between 
customer participation and low-cost innovation. Specifically, as a 
key innovation model, exaptation effectively links the correlation 
between customer participation and low-cost innovation. 
Frequent interactions between enterprises and customers can 
develop extensive, unique, and heterogeneous knowledge 
resources, augment the knowledge base of enterprises, and help to 
combine the existing knowledge system with possible new fields, 
as well as the prediction of new environments where adaptation is 
possible (Ren et al., 2019). Moreover, customer information can 
help enterprises identify market demand and market opportunities 
(Sun et al., 2022), thereby helping to apply scientific discoveries in 
novel ways and new environments. In contrast, exaptation is often 
more economical than deliberately developing a new product by 
tapping the potential value of an enterprise’s product or 
technology, that is, it saves the innovation cost between customers 
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and enterprises, curtails the process of customers participating in 
low-cost innovation, and then increases the speed of product 
innovation (Zhang and Liao 2020). In addition, as Cattani (2006) 
highlighted, exaptation provides a new tool for enterprise 
innovation, namely, the “shadow option.” When the accrued 
knowledge of the enterprise and the appropriate situation induce 
the transfer of function, the shadow option may develop into the 
actual value of the enterprise. In terms of the “shadow option,” 
building a mixed organization of customers and enterprises can 
identify shadow options more quickly, promote the two-way 
interaction between enterprises and customers, have extra space 
to develop unexpected new models, and decrease R&D risks, 
thereby providing the possibility for low-cost innovation. As 
described by Peng et al., (2011), to perform product innovation in 
the fields of high-end CNC machine tools and all-motor CNC 
systems, the Haitian Group specifically utilized customer 
information and knowledge on market demands and development 
trends, revitalizing some of the company’s existing technical assets 
(expansion adaptation), and developed market-leading technical 
service solutions (low-cost innovation) with low time and 
financial costs. Hence, customer participation indirectly affects 
low-cost innovation via exaptation. Accordingly, we hypothesize  
that:

H4: Exaptation mediates between customer participation and 
low-cost innovation.

The moderating effect of strategic 
flexibility

The realization of customer participation-driven exaptation 
requires mechanisms to stimulate function transfer to promote 
low-cost innovation. Strategic flexibility is a situational variable 
connecting inside and outside and denotes the ability of 
enterprises to quickly identify crucial changes in the external 
environment and respond, adjust strategic decisions, and put 
resources into new schemes (Sanchez 1995; Li and Gao 2017). The 
concept included both resource and coordination flexibility. 
Resource flexibility aims to expand the application scope of 
resources and tap their potential uses to increase the choice of 
enterprises when the environment changes. Coordination 
flexibility reflects a firm’s ability to use resources effectively, 
emphasizing its ability to define, build, and integrate existing 
resources to support enterprise strategy.

Although resource flexibility has the advantage of enhancing 
the diversified use of existing resources to enhance the ability to 
cope with the environment, the view of “resource is commitment,” 
as proposed by Kraatz and Zajac (2001), often produces the result 
of strategic “locking,” which makes it challenging for enterprises 
to identify distant opportunities for exaptation from customer 
participation in innovation (Ren et al., 2019). The “capability trap” 
created by resource flexibility makes enterprises more inclined to 

stick to existing resources, hinders the acquisition, learning, 
absorption, and utilization of new knowledge, such as external 
market demand, and weakens the process of customer 
participation-driven exaptation. In addition, when enterprises are 
faced with the challenge of using only their own products and 
technologies for exaptation, further developmental opportunities 
should be found within both developmental trends in the industry 
and changes in market demand (Zhang and Liao 2020).

Coordination flexibility applies resources to new fields by 
identifying the direction of resource allocation, followed by 
reconstruction and determination of the use of resources (Hu and 
Yu 2017) to promote the realization of customer participation-
driven exaptation. Coordination flexibility focuses on the 
compound innovation of existing knowledge, products, and 
technologies, allowing the acquisition of distant development 
opportunities through customer participation, enhancing the 
ability to tap the diversified uses of existing products and 
technologies, and expanding new resource applications (Li et al., 
2021), and thus promoting exaptation. In contrast, coordination 
flexibility augments the organizational learning and absorption 
ability, promotes enterprises to better understand and absorb the 
demand information from front-end customers, and through the 
integrated application of existing resources and customer 
knowledge resources (Jiang et al., 2022), promotes the interactive 
coupling among existing products, technologies, and new needs, 
identifies and seizes opportunities to support the realization of 
exaptation, to increase the probability of successful 
implementation of exaptation. Hence, we  hypothesize the  
following:

H5a: Resource flexibility negatively moderates the correlation 
between customer participation and exaptation.

H5b: Coordination flexibility positively moderates the 
correlation between customer participation and exaptation.

Based on the previous hypothesis, strategic flexibility 
(resource flexibility and coordination flexibility) moderates the 
correlation between customer participation and exaptation, and 
exaptation plays a mediating role between customer participation 
and low-cost innovation. This study further deduces that 
strategic flexibility (resource flexibility and coordination 
flexibility) moderates the mediating role of exaptation, creating 
a moderated mediation model. Specifically, customer 
participation can drive low-cost innovation through exaptation; 
however, the indirect effect of customer participation on 
low-cost innovation closely correlates with strategic flexibility 
(resource flexibility and coordination flexibility). Under high 
resource flexibility, the firm’s fixed thinking and organizational 
inertia play a leading role in innovation. Resource flexibility 
weakens the probability that customers’ new demands and 
opportunities merge with the firm’s internal knowledge to 
produce the function transfer of products or technologies, 
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thereby inhibiting the indirect effects of customer participation 
and low-cost innovation. Under high coordination flexibility, the 
ability of the enterprise to allocate and reconfigure resources 
plays a key role in innovation. Coordination flexibility enhances 
the development opportunities for customers and promotes the 
likelihood of the application of existing products in new fields, 
thereby strengthening the indirect correlation between customer 
participation and low-cost innovation. That is, coordination 
flexibility increases the indirect effect of customer participation 
transmitted to low-cost innovation through exaptation, and 
resource flexibility weakens the indirect effect of customer 
participation transmitted to low-cost innovation through 
exaptation. Thus, we hypothesize the following:

H6a: Resource flexibility negatively moderates the mediating 
role of exaptation between customer participation and 
low-cost innovation.

H6b: Coordination flexibility positively moderates the 
mediating role of exaptation between customer participation 
and low-cost innovation.

Figure 1 shows the theoretical framework.

Data and methods

Sample data collection

A questionnaire survey method was used to obtain the 
sample data, and the hypotheses were tested by investigating the 
managers and technicians engaged in product innovation and 
industry-university research cooperation in China’s 
manufacturing enterprises. A questionnaire survey was 
conducted on Shanxi, Jiangsu, Shanghai, Henan, and Hebei 
manufacturing enterprises. We  obtained sample data on 
customer participation, exaptation, strategic flexibility, and 
product innovation. Specifically, a total of 450 survey 

questionnaires were distributed, of which 374 sample data were 
collected, and 26 invalid questionnaires containing incomplete 
answers and logical errors, were excluded. Finally, 348 valid 
questionnaires were obtained. Our sample comprised the 
industry including textile and clothing (18.10%), food processing 
(28.16%), pharmaceutical manufacturing (34.77%), and others 
(18.96%); the age of the enterprise was 5–15 years (14.37%), 
16–30 years (70.40%), >30 years (15.23%); the nature of 
ownership included state-owned enterprises (51.72%), private 
enterprises (21.26%), foreign-funded enterprises (3.45%), 
collective enterprises (7.76%), and other enterprises (15.80%); 
the scale of enterprises included ≤300 people (3.16%), 300–1,000 
people (10.63%), 1,000–2,000 people (19.83%), 2,000–3,000 
people (53.74%), and >3,000 people (12.64%).

Measures

Customer participation
We drew on the research design of Fang (2008), Yao et al., 

(2015), and Zhang and Cai (2020), and modified the scale in 
combination with the situation in this study. Finally, the scale was 
measured with six items: “customer participation or involvement 
is very important to research and development activities.”

Exaptation
Exaptation was measured with a three-item scale developed 

by Tang et al., (2022), such as “A technology of the enterprise has 
been successfully applied in another field.”

Strategic flexibility
We drew on the research design described by Sanchez (1995) 

combined with features unique to this study to modify the 
measurement items, and finally determined two dimensions, 
namely, resource flexibility and coordination flexibility. Resource 
flexibility had three measurement items, while coordination 
flexibility had four measurement items. For example, “enterprises 
can effectively deal with resource usage issues in a dynamic  
environment.”

FIGURE 1

Theoretical model.
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Low-cost innovation
Low-cost innovation was measured with a four-item scale 

developed by Shi and Su (2018). For example, “enterprises develop 
new products and services in a low-cost manner.”

The previous literature has shown that enterprise characteristic 
variables could influence product innovation, including enterprise 
age, enterprise size, enterprise nature, and industry distribution 
(Xu et  al., 2016; Hu and Yu 2017). Thus, these variables were 
controlled in this study.

Results

Reliability, validity, and common method 
bias

Using Cronbach α to test the reliability, we observed that 
the Cronbach α coefficients of customer participation, 
exaptation, resource flexibility, coordination flexibility, and 
low-cost innovation were 0.823, 0.758, 0.678, 0.719, and 0.741, 
respectively, suggesting that the scale had good reliability 
(Table  1). In addition, the standardized factor loading 
coefficients of all latent variables were >0.5, and the square 
root of the average variance extraction (AVE) value of all 
variables was more significant than the correlation coefficient 
with other variables (Table 2), suggesting that the research 
scale had a good level of validity. Meanwhile, using AVE as a 
convergence validity test tool, the AVE values of customer 
participation, exaptation, resource flexibility, coordination 
flexibility, and low-cost innovation were 0.648, 0.750, 0.608, 
0.610, and 0.507, respectively, all >50%, suggesting that the 
main variables had good convergence validity. Moreover, 
we used the Harman method to test the homologous deviation, 
showing that the first factor explained 34.155% of the variation 
without rotation, which was <50% of the statistical 
requirements, indicating no significant common method 
deviation in the data.

Descriptive statistics and correlation 
coefficient

According to the correlation test results (Table  2), 
customer participation was positively correlated with low-cost 
innovation, and the rationality of H1 could be preliminarily 
judged. A positive correlation was observed among customer 
participation, exaptation, and low-cost innovation. This 
suggests that exaptation might play a mediating role between 
customer participation and low-cost innovation, suggesting 
the rationality of hypotheses 2–4. In addition, a significant 
correlation was noted among strategic flexibility (resource 
flexibility and coordination flexibility), exaptation, and 
low-cost innovation, providing a basis for future empirical 
research. In addition, variance inflation factors (VIF) greater 

than 10 suggest a collinearity problem. As shown in Table 2, 
the VIFs between customer participation, exaptation, resource 
flexibility, coordination flexibility, and low-cost innovation 
were 1.621, 1.621, 1.551, and 1.975, respectively. The variance 
inflation factors (VIF) of the variables in Table 2 were much 
less than 10, indicating that there was no serious 
multicollinearity between the variables in this paper.

Mediating effect test

A hierarchical linear regression method was used for 
hypothesis testing; Table 3 shows the detailed results. Specifically, 
model 2 examined the impact of customer participation on 
low-cost innovation, showing that customer participation had a 
significant positive impact on low-cost innovation (β = 0.580, 
p < 0.001), thereby verifying H1. Model 1 tested the effect of 
customer participation on exaptation, showing that customer 
participation had a significant positive impact on exaptation 
(β = 0.490, p < 0.001), thereby verifying H2. Model 3 tested the 
impact of exaptation on low-cost innovation. The regression 
results showed that exaptation had a significant positive impact on 
low-cost innovation (β = 0.492, p < 0.001), thereby verifying H3. A 
significant regression coefficient for customer participation in 
low-cost innovation was obtained in model 4 after the addition of 
the (β = 0.446, p < 0.001), and the absolute value of the regression 
coefficient was smaller than the regression coefficient of customer 
participation in low-cost innovation in model 2. This showed that 
exaptation partially mediated the effect of customer participation 
on low-cost innovation, thereby verifying H4.

We also used bootstrap sampling (bootstrap sample 
size = 2000) to generate the asymmetric confidence interval (CI) 
for indirect relationships. The results showed that the mediating 
effect of exaptation was 0.127, and 95% CI was [0.060, 0.216], 
excluding 0, suggesting that exaptation exerted a significant 
mediating effect. The direct effect of customer participation on 
low-cost innovation was 0.446, with a 95% CI of [0.351, 0.542], 
excluding 0, a further indication that exaptation mediated the 
process of customer participation in driving low-cost innovation. 
Hence, H4 is further verified.

Moderating effect test

The independent and moderator variables were centrally 
processed when testing the moderating effect to obtain their 
interaction terms. First, according to models 5 and 6 in Table 3, the 
product term of customer participation and resource flexibility was 
significant and negative (β = −0.112, p < 0.05), suggesting that 
resource flexibility negatively moderated the correlation between 
customer participation and exaptation. Hence, H5a is verified. 
According to models 7 and 8  in Table  3, the product term of 
coordination flexibility and exaptation was significant and positive 
(β = 0.173, p < 0.01), suggesting that coordination flexibility positively 
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moderated the correlation between customer participation and 
exaptation. Hence, H5b is verified. Second, the bootstrap method 
further tested the moderating effect of strategic flexibility, showing 
that the interaction coefficient of customer engagement and resource 
flexibility was significant (β = −0.170, p < 0.05), with a 95% CI of 
[−0.302, −0.037], excluding 0. When the resource flexibility was low, 
the indirect effect was significant (r = 0.453, BootLCI [0.323, 0.582]). 
When the resource flexibility was high, the indirect effect was 

significant (r = 0.239, BootLCI [0.118, 0.361]). Hence, H5a is further 
verified. Similarly, the interaction coefficient of customer 
participation and coordination flexibility was significant (β = 0.189, 
p < 0.001), 95% CI [0.081, 0.298], excluding 0. When the 
coordination flexibility was low, the indirect effect was significant 
(r = 0.204, BootLCI [0.102, 0.307]). When the coordination flexibility 
was high, the indirect effect was significant (r = 0.415, BootLCI 
[0.274, 0.556]). Hence, H5b is further verified.

TABLE 1 Measure reliability and convergent validity.

Measures OL CA AVE

Customer Participation 0.823 0.534

Customers often provide information about needs and 

preferences

0.795

The participation or involvement of customers is very 

important for R&D activities

0.754

It is an important part of the product innovation process 0.753

Customers’ creative efforts play an important role in 

product innovation

0.700

Customers often put forward R&D plans 0.695

Customers often conduct independent research and 

development

0.682

Exaptation 0.720 0.609

A technology of the enterprises has been successfully 

applied in another field

0.837

A product of the enterprises has gained new functions in 

the new environment

0.831

Enterprises have new functions through the combination 

of existing product functions

0.743

Resource Flexibility 0.678 0.609

Enterprises produce different products and services from 

the same resource in a wide range

0.812

The conversion cost and difficulty of producing different 

products and services from the same resource are small

0.793

The conversion time for enterprises to produce different 

products and services from the same resource is short

0.733

Coordination Flexibility 0.719 0.543

Enterprises can find future opportunities and react faster 

than existing and potential competitors

0.779

Enterprises can find new resources or their combinations 

faster than existing and potential competitors

0.745

Enterprises can explore new markets faster than existing 

and potential competitors

0.735

Enterprises can effectively deal with resource use 

problems in a dynamic environment

0.686

Low-cost Innovation 0.730 0.525

Enterprises develop new products and services at low cost 0.766

Enterprises carry out process innovation or process 

innovation in a low-cost way

0.762

Enterprises develop and utilize existing technologies and 

capabilities in a low-cost way

0.751

Enterprises improve the speed of innovation with low cost 0.692

OL, Outer Loadings; CA, Cronbach alpha; AVE, Average Variance Extracted.
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Test of the moderated mediation model

Table 4 shows the results of the moderated mediation effect 
test. At low resource flexibility, the mediating effect of exaptation 
was significant (β = 0.121; 95% CI [0.058, 0.212], including 0). At 
high resource flexibility, the mediating effect of exaptation was 
significant (β = 0.064; 95% CI [0.023, 0.137], including 0). The 
index value of the judgment index was −0.045, and 95% CI was 
[−0.103, −0.013], excluding 0, suggesting that the moderated 
mediation model was established. Hence, H6a is verified. 
Similarly, at low coordination flexibility, the mediating effect of 
exaptation was significant (β = 0.055; 95% CI [0.013, 0.126], 
including 0). At high coordination flexibility, the mediating 
effect of exaptation was significant (β = 0.111; 95% CI [0.059, 

0.189], including 0). The index value of the judgment index was 
0.050, and 95% CI was [0.010, 0.095], excluding 0, suggesting 
that the moderated mediation model is established and H6b 
is verified.

Conclusions, implications, and 
directions

Conclusion

Based on the exaptation and strategic flexibility theories, this 
study constructed and verified a moderated mediation model and 
discussed the influence mechanism and path of customer 

TABLE 3 Regression analysis results.

Variable Exaptation Low-cost innovation Exaptation

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

Enterprise age 0.020 0.014 −0.003 0.009 0.017 0.019 0.009 0.002

Enterprise scale −0.068 −0.004 0.051 0.015 −0.045 −0.044 −0.039 −0.033

Ownership nature 0.074 −0.066 −0.090 −0.087 0.076 0.069 0.060 0.068

Industry 

distribution

0.021 −0.079 −0.079 −0.084 0.028 0.031 0.021 0.004

Customer 

participation

0.490*** 0.580*** 0.446*** 0.347*** 0.354*** 0.251*** 0.322***

Exaptation 0.492*** 0.272***

Resource flexibility 0.321*** 0.288***

Customer 

participation × 

resource flexibility

−0.112*

Coordination 

flexibility

0.411*** 0.439***

Customer 

participation × 

coordination 

flexibility

0.173**

ΔR2 0.250 0.340 0.246 0.396 0.333 0.344 0.361 0.382

F 22.754*** 35.306*** 22.313*** 37.280*** 28.313*** 25.466*** 32.101*** 30.078***

***Significant at the 0.001 level; **significant at the 0.01 level; *significant at the 0.05 level.

TABLE 2 Means, standard deviations, and correlation coefficients.

Mean Standard 
deviation

VIF 1 2 3 4 5

Customer 

participation

4.064 0.543 1.621 0.731

Exaptation 4.326 0.530 1.621 0.489** 0.765

Resource flexibility 4.068 0.629 1.551 0.438** 0.476** 0.780

Coordination 

flexibility

4.175 0.557 1.975 0.578** 0.561** 0.553** 0.737

Low-cost innovation 4.145 0.543 - 0.573** 0.478** 0.438** 0.554** 0.702

N = 348, **p < 0.01; *p < 0.05 (two-tailed test). The diagonal bold data is the square root value of the corresponding AVE value of each variable.
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participation driving low-cost innovation. Accordingly, the 
following conclusions are drawn:

First, customer participation exerted a direct and significant 
impact on low-cost innovation. The theoretical deduction, data 
test, and analysis revealed that customer participation positively 
impacted low-cost innovation. The research conclusion echoes 
and expands the view that “customer participation is an important 
prevariable of product innovation” put forward by Zhang and 
Chen (2014) and Zhang and Cai (2020). In addition, it shows the 
critical role played by customer participation in driving low-cost 
innovation. Under the open innovation mode, multi-agent 
interactive innovation has become a critical ecology of low-cost 
innovation. As a crucial source of enterprise innovation, customer 
participation can decrease the transaction cost and failure rate of 
innovation and provide reliable demand resource support for the 
success of product innovation and shorten the R&D cycle of new 
products, to promote low-cost innovation. The research 
conclusions refine the mechanism of the effect of customer 
participation on innovation and provide new ideas for the 
identification of paths toward low-cost innovation.

Second, exaptation mediates the correlation between customer 
participation and low-cost innovation. Relevant studies have 
discussed the mediating mechanism of customer participation 
affecting product innovation from the standpoint of organizational 
learning and knowledge-sharing (Yao et al., 2015; Zhang and Cai 
2020). Few studies have investigated the internal mechanisms 
through which customer engagement affects low-cost innovation. 
Based on a new perspective, this study demonstrates that 
exaptation is an integral path for how customer participation 
affects low-cost innovation; that is, it verified that customer 
participation is a key predictor of exaptation (Ganzaroli and Pilotti 
2011) and explained the important value of exaptation to low-cost 
innovation. As a crucial source of innovation, the formation of 
exaptation warrants maintenance, activation, and situational 
placement of the expansion pool, expansion activities, and 
expansion forum (Garud et  al., 2018). In addition, customer 
participation can provide diversified knowledge, such as demand 
preference, transfer, and feedback information, and provide 
resources and power for establishing an expansion pool and 
implementing expansion activities. Meanwhile, the cooperation 
between customers and enterprise R&D departments to 
participate in innovation provides likely scenario stimulation for 
product function transfer. The diversified knowledge of enterprises 

and the search for distant opportunities in the interaction between 
enterprises and customers can induce function transfer (Andriani 
et  al., 2017), resulting in product innovation behavior. In this 
sense, the research conclusions reveal the internal logic of 
customer participation driving low-cost innovation.

Third, the indirect correlation between customer participation 
and product innovation through exaptation will exhibit differences 
due to different strategic flexibility. Consistent with the findings of 
Li and Gao (2017), the present study introduces strategic flexibility 
into the correlation between “customer participation and low-cost 
innovation,” constructs a moderated mediation model, and 
further analyzes the composition path of different strategic 
flexibility dimensions on the impact of low-cost innovation. The 
test results revealed that when coordination flexibility and 
resource flexibility increase, the indirect effect of customer 
participation on low-cost innovation increases or decreases. 
Moreover, it should be emphasized that the previous literature 
took strategic flexibility as an overall variable to examine its 
moderation mechanism on customer participation and product 
innovation (Zhang and Chen 2014) and did not distinguish the 
differential role of different dimensions of strategic flexibility in 
moderating the correlation between customer participation and 
low-cost innovation. This study demonstrates that the correlations 
between coordination and resource flexibility are moderated 
differently. The research conclusions expand the existing 
theoretical framework of the role of customer participation-driven 
low-cost innovation and provide a new perspective for exploring 
the function boundary of the correlation between them.

Theoretical implications

First, existing research on the correlation between customer 
participation and low-cost innovation is limited, as is the study of 
factors that affect the relationship. To overcome the limitations of 
previous studies and enable the assessment of the correlation 
between them from a more comprehensive standpoint, this study 
introduces the concept of exaptation to analyze the mechanism 
underlying the effect of customer participation on low-cost 
innovation, systematically clarifies the impact of customer 
participation on low-cost innovation, and demonstrates that 
exaptation plays a crucial bridging role between customer 
participation and low-cost innovation. In addition, this study builds 

TABLE 4 Test results of the moderated mediation model.

Mediation 
variable

Moderator Indirect effects under different conditions Moderated mediation effect

Effect SD Lower 
limit set

Upper 
limit

index SD Lower 
limit set

Upper 
limit

Exaptation LRF 0.121 0.038 0.058 0.212 −0.045 0.021 −0.103 −0.013

HRF 0.064 0.028 0.023 0.137

Exaptation LCF 0.055 0.029 0.013 0.126 0.050 0.025 0.010 0.095

HCF 0.111 0.032 0.059 0.189

LRF, low resource flexibility; HRF, high resource flexibility; LCF, low coordination flexibility; HCF, high coordination flexibility.
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on the research of Ren et al., (2019), and its conclusion further 
verifies and expands the viewpoint that “customer participation is 
an important pre-variable of product innovation” (Zhang and Cai 
2020), and furthers the understanding of how customer participation 
can promote low-cost innovation. Moreover, the study addresses the 
problem of insufficient attention to the mediating mechanism of the 
correlation between the two at a macro-level and expands the 
application field of exaptation theory.

Second, the study reveals the moderating role of strategic 
flexibility (resource flexibility and coordination flexibility) in the 
correlation between customer participation and exaptation and 
demonstrates that resource flexibility and coordination flexibility 
can further moderate the mediating role of exaptation through 
different mechanisms. Then, to some extent, this study explains 
the problem of how to better promote customer participation and 
promote low-cost innovation through exaptation; this enables an 
understanding of the boundary conditions of customer 
participation and deepens the understanding of the crucial role of 
customer participation in the process of low-cost innovation from 
different perspectives. Meanwhile, the research conclusions make 
up for the lack of moderating mechanism of indirect correlation 
between customer participation and low-cost innovation and 
expand the application scope of strategic flexibility.

Practical implications

First, attach importance to customer participation value and 
provide creative support for low-cost innovation. This would 
involve obtaining information on the macro-environment, 
industry dynamics, and market through questionnaire surveys, 
copywriting research, interviews, and other methods, focusing on 
changes in technology and customer demand and strengthening 
the connections between products, technology, and customer 
demand through various product fairs, trade fairs, entry fairs, and 
other forms to support product innovation. Second, establishing 
an interactive innovation community between enterprises and 
customers using mixed online/offline modes, improving 
communication channels and sharing mechanisms, unifying 
customer perception, evaluation, participation, and low-cost 
innovation, enhancing the likelihood of the application of existing 
knowledge in new fields by absorbing the knowledge of front-end 
consumption, and providing a knowledge-driven and situational 
interaction platform for low-cost innovation.

Second, drive the process of exaptation to promote low-cost 
innovation. First, pay attention to the important value of 
exaptation as the source of innovation and realize that expansion 
adaptation can also produce innovation, even breakthrough 
innovation, through the transformation of existing products 
(Andriani et al., 2017), assimilating traditional innovation ideas 
and opening up innovation paths. Second, stimulate exaptation 
and improve expansion adaptability through various ways. 
Notably, store diversified knowledge and apply existing knowledge 
to new situations to enhance the likelihood of exaptation. 

Alternatively, build an organizational structure conducive to 
internal and external smoothness, create a cultural atmosphere of 
sharing, communication, tolerance, and openness, and improve 
employees’ creativity and innovation.

Third, augment strategic, flexible management and provide 
trigger conditions for the transformation from customer 
participation to exaptation. If enterprises want to obtain the 
knowledge and power to promote exaptation from customer 
participation, they must break through the organizational inertia 
and “asset trap” that might be caused by resource flexibility and 
realize the agglomeration, integration, and transformation of 
resources in innovation; this is because it is hard to work only by 
occupying resources (Xu et  al., 2016), so they must combine 
resource flexibility with the trigger conditions of expansion 
adaptation. In contrast, enterprises should improve coordination 
flexibility, augment the flexible allocation of resources and flexible 
allocation of processes, enhance environmental adaptability, 
dynamic ability, and creative problem-solving ability, and improve 
conditions for customer participation, and exaptation to provide 
resources, capabilities, and market opportunities.

Limitations and future research

Despite its contribution to theory and practice, this study has 
several potential limitations. First, this study incorporated customer 
participation as an entire concept into the theoretical model and did 
not test the effect of customer participation on low-cost innovation 
from different dimensions (Zhang and Cai 2020). Thus, future 
research can further refine the research hypotheses from different 
perspectives and, more precisely, understand the different roles of 
different dimensions of customer participation in promoting 
exaptation and low-cost innovation. Second, as this study used 
cross-sectional data to study the impact of customer participation 
on low-cost innovation, it is difficult to examine the impact of 
customer participation on low-cost innovation although the time-
varying process. In the future, practical sequence data can be used 
to explore the relationship between variables more accurately. Third, 
exaptation is a new research field, and the scale design of exaptation 
is a critical research topic; however, research on the topic is limited, 
indicating an urgency for further extensive investigation.
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Background: Healthcare workers are in constant contact with a wide variety

of materials and surfaces, including waste, body fluids, mucous membranes,

food, their own bodies, and the skin of patients. As a result, their hands

are colonized by di�erent groups of pathogens. Hand hygiene of healthcare

workers is recognized to be the main factor in reducing healthcare-associated

infections. Therefore, this study aimed to assess hand hygiene adherence and

related factors among nurses working in public hospitals in eastern Ethiopia.

Methods: An institutional based cross-sectional study was conducted in

Hospital, Hararghe zone, Eastern Ethiopia from July 1 to 30, 2021. A total of 451

study participants were randomly selected, after the proportional allocation

of study participants to each selected hospital. The data was collected using

self-administered questionnaire and observation checklist. SPSS version 26was

used to analyze the data. Bivariable and multivariable analysis were employed

to assess the association between outcome and independent variables. Finally,

a p-value of < 0.05 was used as a cuto� point for statistical significance.

Results: Out of 436 eligible nurses, the overall hand hygiene compliance was

37.4% [95% CI (0.33, 0.42)]. The overall compliance among those working in

medical, surgical, OR ward, OPD, Gynecology/obstetrics, emergency ward,

Intensive care units, Pediatrics, and other wards/departments was 46.8, 44.8,

35.7, 28.2, 20.7, 45.1, 23.1, 40.5, and 29.4%, respectively. The mean knowledge

score was 21.6% (SD: 2.08). Furthermore, there was a statistically significant

association between hand hygiene compliance and gender, work experience,

training in hand hygiene, availability of running water, and knowledge of

hand hygiene.

Conclusion: The current study found overall compliance with hand hygiene

accounted for 34.7%. Therefore, an exemplary worker may initiate others to
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do so, and strong managerial and leadership commitment may also help the

workers stick to the rules and regulations to follow the multimodal hand

hygiene practice as per WHO recommendation.

KEYWORDS

hand hygiene, nurses, hospitals, infection prevention, health care workers

Introduction

Hand hygiene is recognized to be the main factor in

reducing health care-associated infections (HCAIs). Centers

for Disease Control and Prevention (CDC) reported that

healthcare workers do not wash their hands as often as

possible, which contributes to the increasing number of HCAIs

(1). According to the WHO, because healthcare workers

constantly contact numerous substances and surfaces such

as trash, bodily fluids, mucous membranes, food, their own

bodies, and patients’ skin, their hands become colonized

by various bacteria. There are reports that 7 and 10% of

hospitalized patients acquire at least one health-care associated

infection in developed countries and developing countries,

respectively (2–4). The Code of Standards and Conduct of

the Nursing and Midwifery Council demands nurses and

midwives to maintain a high level of practice and care at all

times (5).

Healthcare Associated Infections are continuing to be a

public health problem across the world because they are

significantly associated with increased risks of mortality and

morbidity (4). At least 1.7 million patients in the United States

acquired HCAIs in 2017 alone, and around 99,000 of them

died (4). Studies reveal that improving hand hygiene reduces

HCAIs and Methicillin-resistant Staphylococcus aureus (MRSA)

transmission rates (6, 7).

Improper hand hygiene is one of the leading causes of health

care-associated infections. Compliance to hand hygiene among

health care workers (HCW) in general is unacceptably low,

especially in developing countries. Nosocomial infections,

for example, are a major source of morbidity, death,

and health-care expenditures among hospitalized patients

globally (8, 9).

Furthermore, HCAIs cause prolonged hospital stays,

increased microorganisms’ resistance to antimicrobials, high

costs, and increased mortality. Hand hygiene plays a great

role in preventing HCAIs. There are different factors that

hinder effective hand hygiene practice, including using gloves,

inaccessibility and unavailability of alcohol-based hand rub,

and inadequate water supply (4, 10–12). Moreover, lack of

understanding of good hand hygiene practice, inadequate staff,

overcrowding, and a lack of access to hand washing facilities,

have been cited as contributing factors to poor compliance

with hand hygiene among healthcare workers in developing

countries (13, 14).

In Ethiopia, a few studies, conducted in central and northern

parts, show a very low compliance rate for good hand hygiene

by healthcare providers compared to the WHO 5min for

hand hygiene (12–18). Evidence on the hygiene practices of

nurses in rural areas of the eastern part is limited. Therefore,

this study was aimed to assess hand hygiene compliance and

associated factors among nurses working in public hospitals in

Eastern Ethiopia.

Materials and methods

Study setting and period

The Hararghe zone is located in the eastern part of Ethiopia

in the Oromia regional state. The zone has seven public hospitals

(four general hospitals and three primary hospitals) and 121

health centers. All hospitals provide inpatient, outpatient,

emergence, and delivery services (19). The study was conducted

from July 1 to 30, 2021.

Study design

An institution-based cross-sectional study was conducted to

assess hand hygiene compliance and associated factors among

nurses working in public hospitals in the Hararghe Zones.

Source and study population

All nurses working in public hospitals in the Hararghe zones

were considered the source population. All randomly selected

licensed nurses who had more than 6 months of working

experience and are currently working in selected public hospitals

were considered as the study population.

Inclusion and exclusion criteria

This study included all nurses who had worked for at least

6 months at public hospitals in the Hararghe Zones. Nurses
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FIGURE 1

Sampling techniques used to select study participants for the current study, 2021. BGH, Bisidimo General Hospitals; DGH, Deder General

Hospitals; HGH, Haramaya General Hospitals; CPH, Chelenko Primary Hospitals; CGH, Chiro General Hospitals; GGH, Gelemso General

Hospitals; HPH, Hirna Primary Hospitals; N, Total sample size.

who were absent during the data collection for various reasons

were excluded.

Sample size determination

The sample size (n) was computed using the double

population proportion formula using Epi-info version 7.01. The

sample size calculation was based on a prior study that showed

the availability of hand hygiene guidelines in the health care

facility has an association with hand hygiene compliance (18),

95% confidence level, power of 80%, a 1:1 ratio of having hand

hygiene guidelines among compliant and non-compliant nurses,

and a 10% non-response rate. The final sample size estimated for

this study was 451.

Sampling method and procedure

All seven public hospitals in the Eastern and Western

Zones were considered for the current study. In the current

study five general hospitals (Bisidimo, Deder, Haramaya, Chiro

and Gelemso general hospitals) and two primary hospitals

(Chelenko and Hirna Primary Hospitals) were included. The

sample size distribution for each hospital was based on the

proportion of nurses on duty at the time of data collection.

Finally, a random sampling technique was used to select study

participants from each facility (Figure 1).

TABLE 1 Socio-demographic characteristics of the study participants

in Hararghe zones public hospitals, eastern Ethiopia, 2021.

Variables Category Frequency Percent

Sex Male 298 68.5

Female 137 31.5

Age 18-24 89 20.4

25-34 323 74.1

> 35 24 5.5

Marital status Single 185 42.4

Married 247 56.7

Divorced 3 0.70

Widowed 1 0.20

Educational

level

Diploma 140 32.1

Degree 284 65.1

Master and above 12 2.8

Working

department/

ward/unit

Medical 62 14.2

Surgical 58 13.3

OR 42 9.6

OPD 78 17.9

Gynecology/obstetrics 29 6.7

Emergency 82 18.8

ICU 26 6.0

Pediatrics 42 9.6

Others 17 3.9

ICU, Intensive Care Unit; OR, Operation room; OPD, Out Patient Department.
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FIGURE 2

Hand hygiene compliance among nurses based on the working unit in Hararghe zones public hospitals, Eastern Ethiopia, 2021.

Data collection tools and procedure

The WHO hand hygiene compliance assessment

questionnaire (20) was used to develop the standard self-

administered questionnaire and observational checklist. The

questionnaire was customized and developed to assess current

hand hygiene compliance and associated factors. The tools

include hand hygiene knowledge (12 items), administrative

characteristics (eight items), the availability of a hand hygiene

facility (nine items) via yes/no, nurses’ hand hygiene practices

via 5-point Likert scales (14 items), and ticking off what

they do. It was prepared in the English language. Three data

collectors and one supervisor were recruited and trained

on data collection tools, consent, and ethical issues during

data collection.

Data quality control

The questionnaire was pretested on 5% of the participants

outside the study area or in included hospitals to check its clarity,

sequence, applicability, and validity. Then, the questions found

unclear was modified based on the response provided during

pretest before data collection. Each day, the completeness and

consistency of the questionnaires were checked to ensure the

quality of the collected data. Finally, the data were cross-checked

using double data entry.

Data processing and analysis

EPI-info version 7.2.4.0 was used to enter and clean

data, which was then exported to SPSS version 26.0 for

analysis. Frequencies and percentages of different variables

were computed. To investigate variables associated with

nurse compliance, a binary logistic regression model

analysis was performed, and the goodness of fit for the

fitted model was evaluated using the Hosmer-Lemeshow

test. An odds ratio with a 95% confidence interval was

computed to assess the presence and degree of association

between the dependent and independent variables. In the

binary analysis, a variable with a p-value < 0.25 was a

candidate for multivariable analysis. A p-value of < 0.05

in multivariable analysis was used to declare a statistically

significant association.

Results

Socio-demographic characteristics

The number of nurses included in the study was 436, with

a response rate of 97%. The mean age of participants was 27 ±

4.5 SD years. Most of them were male (68.5%), had <5 years

of experience (72.2%), and 56.7% of participants were married

(Table 1).
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TABLE 2 Nurses’ knowledge of hand hygiene in Hararghe zones

public hospitals in Eastern Ethiopia, 2021.

Variable Category Frequency Percent

A-BHR should not be used

when hands are visibly soiled.

Yes 291 66.7

No 115 26.4

I don’t know 30 6.9

A-BHR will still be effective if

applied for less than 60 s.

Yes 296 67.9

No 95 21.8

I don’t know 45 10.3

Hand hygiene is required

following the removal of

gloves after patient contact.

Yes 355 81.4

No 74 17.0

I don’t know 7 1.6

Single-use cloth towels and

paper towels are acceptable

for drying hands in patient

care areas.

Yes 249 57.1

No 161 36.9

I don’t know 26 6.0

Hand hygiene must be

performed before contact

with patient, following

emptying of a drainage

reservoir, and prior to and

following venipuncture.

Yes 370 84.9

No 57 13.1

I don’t know 9 2.1

When using an A-BHR to

decontaminate hands they

should be rubbed together

until dry.

Yes 366 83.9

No 42 9.6

I don’t know 28 6.4

Handling of paperwork is not

one of the recommended

situations for performing

hand hygiene

Yes 247 56.7

No 158 36.2

I don’t know 31 7.1

Hand hygiene is required

following contact with the bed

linen of a patient with MRSA.

Yes 350 80.3

No 64 14.7

I don’t know 22 5.0

Hand creams and lotions are

recommended for health care

workers ‘hands.

Yes 291 66.7

No 125 28.7

I don’t know 20 4.6

Gloves should not be reused

when caring for different

patients.

Yes 338 77.5

No 81 18.6

I don’t know 17 3.9

The average cost of a hospital

acquired infection in

developed countries is

approximately $10,000

Yes 199 45.6

No 116 26.6

I don’t know 121 27.8

Approximately 20% of

intensive care patients

develop hospital acquired

infection in developed

countries

Yes 223 51.1

No 87 20.0

I don’t know 126 28.9

A-BHR, Alcohol based hand rub; MRSA, Microbial Resistant Staphylococcus Aurous.

TABLE 3 Nurses’ hand hygiene practice based on World Health

Organization “My five moments of hand hygiene” in public hospitals in

Hararghe zones, Eastern Ethiopia, 2021.

“My five moments

of hand hygiene”

indicators

Hand hygiene

performed (%)

Compliance

(%) (37.4%)

X2

(p-value)

Before aseptic procedure 289 (66.3) 49.8 < 0.001

Before touching patients 132 (30.3) 81.1

After body fluid

exposure

408 (93.6) 38.2

After touching patient 197 (45.2) 67.5

After touching patient

surroundings

312 (71.6) 51.6

Hand hygiene compliance

Overall hand hygiene compliance was 37.4% [163/436,

95% CI (0.33, 0.42)] among nurses working in the hospitals.

The overall hand hygiene compliance with respect to the

current working ward/department was as follows: the overall

compliance of working in a medical ward was 46.8%, surgical

ward was 44.8%, Operation Room (OR) was 35.7%, Out Patient

Department (OPD) was 28.2%, gynecology/obstetrics ward

was 20.7%, emergency ward was 45.1%, Intensive Care Unit

(ICU) department was 23.1%, Pediatrics department was 40.5%,

and nurses working in another ward/department was 29.4%

(Figure 2).

Knowledge about hand hygiene among
nurses

The mean knowledge score was 21.6% (SD: 2.08). Among

the participants, 67% [n = 294, 95% CI (0.63, 0.72)] of the

participants scored 21.6% or more and were considered to

have good knowledge. The most effective action for preventing

nosocomial infections is proper hand washing. As a result, we

asked nurses for alcohol-based hand rub preference when hands

are visibly soiled and duration of hand rub knowledge. The

correct answer that alcohol-based hand rubs should not be used

when hands are visibly soiled and effective if applied for <60 s

was known by 66.7 and 67.9% of nurses, respectively (Table 2).

Hand hygiene practices among nurses
based on “my five moments of hand
hygiene”

Regarding hand hygiene practices among HCWs (nurses),

based on the “my five moments of hand hygiene” approach of
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TABLE 4 Bivariate and multivariable logistic regression on factors associated with hand hygiene compliance among Nurses in Hararghe Zones

public hospitals 2021.

Variables Hand hygiene compliance COR (95% CI) AOR (95% CI)

Category Good Poor

Sex Male 117 181 Ref. Ref.

Female 46 91 0.78 (0.51, 1.19) 0.60 (0.37, 0.97)*

Educational status Diploma 52 88 Ref. Ref.

Degree 106 178 1.01 (0.66, 1.53) 0.91 (0.57, 1.47)

Masters and above 5 7 1.21 (0.36, 4.00) 0.92 (0.22, 3.92)

Work experience < 5 years 110 205 Ref. Ref.

6-10years 47 57 1.54 (0.98, 2.41) 1.71 (1.03, 2.86)*

11–15 years 3 7 0.79 (0.20, 3.15) 0.54 (0.12, 2.39)

>16 3 4 1.39 (0.31, 6.36) 1.53 (0.25, 9.50)

Hospital has enough budget for infection prevention activities No 47 116 Ref. Ref.

Yes 116 157 1.83(1.20, 2.76)* 1.23 (0.75, 2.01)

Trained on hand hygiene No 89 152 Ref. Ref.

Yes 74 121 0.92 (0.62, 1.35) 0.45 (0.26, 0.77)*

Presence of infection prevention committee in hospital No 69 160 Ref. Ref.

Yes 94 113 0.96 (0.65,1.41) 1.12 (0.66, 1.87)

Regular feedback on hygiene performance from close supervisors No 85 174 Ref. Ref.

Yes 78 99 1.61 (1.09, 2.39)* 1.25 (0.73, 2.12)

Any motivations of hand hygiene practice in hospital No 72 176 Ref. Ref.

Yes 91 97 2.29 (1.54, 3.41)** 1.54 (0.92, 2,58)

Presence of monitoring and evaluation of hand hygiene compliance in hospital No 77 172 Ref. Ref.

Yes 86 101 1.90 (1.28, 2.82)** 1.39 (0.80, 2.41)

Availability of running water in working department/ward No 38 140 Ref. Ref.

Yes 125 133 0.29 (0.19, 0.45)** 2.19 (1.30, 3.71)*

Presence of alcohol hand rub for workers No 28 107 Ref. Ref.

Yes 135 166 3.11 (1.94, 4.99)** 1.70 (0.96, 3.02)

Presence of a functional sink with soap for hand washing No 47 147 Ref. Ref.

Yes 116 126 2.89 (1.90, 4.36)* 1.37 (0.83, 2.28)

Presence of posters for hand hygiene No 41 101 Ref. Ref.

Yes 122 172 1.75 (1.14, 2.69)* 1.32 (0.79, 2.19)

Presence of hand washing guide line No 53 144 Ref. Ref.

Yes 110 129 2.32 (1.55, 3.47)** 1.44 (0.89, 2.33)

Knowledge of hand hygiene Poor 34 108 Ref. Ref.

Good 129 165 2.48 (1.58, 3.89)** 2.25 (1.35, 3.73)*

Attitude toward hand hygiene Negative 70 126 Ref. Ref.

Positive 93 147 1.14 (0.77, 1.68) 0.82 (0.51, 1.30)

*p <0.05, **p < 0.001.

theWHO, revealed that 66.3, 93.6, and 71.6 of nurses performed

hand hygiene before aseptic procedure, after body fluid

exposure, and after touching patient surroundings, respectively

(Table 3).

Factors associated with nurses’
compliance with hand hygiene

The bivariate analysis showed that having a sufficient

budget for infection prevention in the hospital, regular feedback

on hygiene performance, administrative motivations for hand

hygiene practice, the presence of monitoring and evaluation

in hand hygiene compliance, the availability of water in the

working department/ward, the presence of ABHR for workers,

the presence of the HH guide line, and knowledge of hand

hygiene were all found to be significantly associated with

hand hygiene compliance of nurses. The multivariable analysis

showed that male nurse professionals’ compliance with hand

hygiene was 40% more likely compared to female nurse

professionals (AOR: 0.60, 95% CI: 0.37, 0.97). The odds of

nurses with work experience of 6–10 years complying with
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hand hygiene are 1.71 higher compared to those who have had

<5 years of work experience (AOR: 1.71, 95% CI: 1.03, 2.86)

(Table 4).

Discussion

This study reveals that the overall hand hygiene compliance

of nurses in the public hospitals of the Hararghe zones

was low at 37.4% (95% CI: 0.33, 0.42). The main factors

associated with hand hygiene compliance of nurses were gender,

work experience, training in hand hygiene, availability of

running water, and knowledge of hand hygiene. Professionals’

compliance with hand hygiene is low compared to the 50%

compliance as per WHO recommendation (21).

Compliance was low across all working wards/departments,

with the surgical ward having the highest compliance (46.8%).

The low level of hand hygiene compliance in this study

implicates the poor implementation of WHO’s multimodal

hand hygiene improvement strategies in hospitals. This could

directly be related to the lack of hand hygiene promotion

and monitoring, low hand hygiene training opportunities, and

unavailability of hand washing facilities and materials at the

point of patient care (15, 16, 22).

The finding of this study on hand hygiene compliance is

higher with studies in Gondar University hospital (16.5%) (15),

Gondar public primary hospitals (14.9%) (13), Dessie referral

Hospital (17.6%) (22), Debre Birhan referral hospital (22.0%)

(17), Wachemo University teaching hospital, in which hand

hygiene compliance was reported at 9.2% (23) and a study

conducted in Nigeria (31%) (24). In contrast, it was lower

than previous findings from a general hospital in Addis Ababa

(50.4%) (18). Indeed, the finding of this study is lower than

a prior study conducted at a self-reported referral hospital in

Kenya (80%). The possible assumptions for the disparity might

be due to differences in hospital setting and capacity, availability

and accessibility of handwashing facilities, and nurse’s awareness

and acceptance level.

Regarding the relation between gender and self-reported

hand hygiene practices, this study reveals female nurses to have

significantly lower hand hygiene practices than male nurses.

These results are supported by previous studies in accordance

with other studies, which also showed similar significant

differences in the performance of hand hygiene between males

and females (10).

In the current study, the results did not reveal any kind of

association between hand hygiene practice and the educational

level of participants. In contrast, a prior study showed there

is a significant association between educational level and hand

hygiene practice (18).

In this study, work experience was one of the factors that

had a significant association with hand hygiene compliance of

nurses. Those who had 6–10 years of working experience had

1.71 times more hand hygiene compliance than those who had

≤ 5 years of experience. Having training on hand hygiene was

also one of the factors that was significantly associated with the

compliance. The result reveals that those who were trained on

hand hygiene had 0.45 times more practice on hand hygiene

compliance than those who did not have training. This finding

is in line with prior studies conducted in different hospitals

(13, 15, 18), and Nigeria (24).

In this study, 67% of participants had good knowledge

of hand hygiene. The result shows that in the current study,

participants show a higher knowledge level on hand hygiene

than a study conducted in Meshhad, Iran in which only 10.6%

of participants and 10.9% of nurses scored good knowledge

(25). The possible assumption for the disparity might be the

higher percentage of participants (53.4%) in the prior study who

had been trained on hand hygiene than the participants in the

current study (44, 7%). This implies that having training may

improve the knowledge of healthcare providers on hand hygiene

and, as a result of improved knowledge, healthcare providers

become more compliant toward the gold standards of WHO

recommendation on hand hygiene (10, 18).

Knowledge of nurses are found positively associated with

compliance. Consequently, nurses who had a good knowledge

on hand hygiene were 2.25 times more compliant than those

who had poor knowledge. This result is supported by a study

conducted in Gondar primary hospital and in Kuwait (13,

26) in which healthcare workers who had good knowledge

were more compliant with hand hygiene than those who had

poor knowledge. Therefore, addressing healthcare providers

knowledge about hand hygiene, as well as strategies for

cognitive, emotional, and behavioral approaches, such as patient

involvement in hand hygiene intervention by applying the

multimodal training program are important to improve the level

of compliance (25).

This study shows that the availability of running water in

the working department/ward was also significantly associated

with hand hygiene compliance. The nurses who were working

in wards/departments where running water is available had 2.19

more compliance than their counterparts.

In the current study, compliance with hand hygiene was

in line with the level suggested by WHO’s indications (21, 27),

except for hand hygiene after touching body fluid. Consistent to

WHO’s indication, higher levels of compliance were observed

before touching a patient, before an aseptic procedure, after

touching a patient, and after touching patient surroundings. On

the other hand, compliance with hand hygiene was relatively

lower after body fluid exposure. This finding implies that, while

healthcare providers were protected from healthcare-associated

infections for themselves and their patients, they were at a higher

risk of infection than patients. The possible assumption for this

exposure might be the reason for low hand hygiene compliance.

Therefore, it is recommended to strictly adhere to hand hygiene

standards to prevent the spread of infections (28).
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Limitations

The main limitation of this study is that the results

are based on a self-reported questionnaire. There could be

an overestimation of hand hygiene compliance. As a result,

an observation-based assessment of hand hygiene practice to

hand hygiene compliance can determine the extent to which

professionals reported and observed practices differ. Another

limitation of the study is that no proxy measures like hospital-

acquired infection rates of different departments or access to

hand hygiene facilities of nurses in different departments were

not assessed in the study to validate the self-reported hand

hygiene practice. The study also acknowledged biases from the

study design and nature of participants, like fewer older age

(≥ 35) study participants.

Conclusion

This study was conducted to assess the self-reported

practices of hand hygiene among nurses working in

public hospitals in the Hararghe Zones, Oromia Region,

Ethiopia. The current study depicts overall compliance

of hand hygiene of 34.7% and, as per the WHO “five

moments of hand hygiene” approach, 66.3, 93.6, and

71.6% of nurses performed hand hygiene before aseptic

procedure, after body fluid exposure, and after touching patient

surroundings, respectively.

Female nurses, those with limited work experience, and

those who did not receive hand hygiene training require on-

the-job training and educational intervention to improve their

compliance with hand hygiene practices and knowledge of hand

hygiene practices. Furthermore, motivating exemplary workers

may encourage others to do the same, and strong managerial

and leadership commitment may also help workers adhere to

the rules and regulations to follow the WHO recommendation

for multimodal hand hygiene practice.

Data availability statement

The raw data supporting the conclusions of this article will

be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and

approved by the Institutional Health Research Ethics Review

Committee of the College of Health and Medical Sciences,

Haramaya University. The patients/participants provided their

written informed consent to participate in this study.

Author contributions

HU conceived the idea, collected the data, and played a

major role in this research. HU, AG, TW, GD, KB, DM, AB,

and SM contributed to data analysis, writing, and editing the

document. HU, AG, DM, and GD gave valuable ideas for the

manuscript and revised it. All the authors read and approved

the final version to be published and agreed on all aspects of

this work.

Acknowledgments

The authors are pleased to acknowledge the study

participants who participated in this work and Haramaya

University for its support throughout this study by providing all

necessary materials and technical support.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

References

1. Center for Disease Control and Prevention (CDC). Clean Hands Count for
Safe Healthcare. Centers for Disease Control and Prevention. (2020). Available
online at: https://www.cdc.gov/ (accessed May 17, 2021).

2. World Health Organization (WHO). Data Report on the burden
of endemic health care-associated infection worldwide [Internet]. Who.int.
(2020). Available online at: https://apps.who.int/iris/bitstream/handle/10665/
80135/9789241501507_eng.pdf (accessed May 17, 2021).

3. Mathai E, Allegranzi B, Kilpatrick C, Pittet D. Prevention and control of
health care-associated infections through improved hand hygiene. Indian J Med
Microbiol. (2010) 28:100–6. doi: 10.4103/0255-0857.62483

4. Boyd AT, Cookson ST, Anderson M, Bilukha OO, Brennan M,
Handzel T, et al. Centers for disease control and prevention public health
response to humanitarian emergencies, 2007–2016. Emerg Inf Dis. (2017)
23:S196. doi: 10.3201/eid2313.170473

Frontiers in PublicHealth 08 frontiersin.org

131

https://doi.org/10.3389/fpubh.2022.1032167
https://www.cdc.gov/
https://apps.who.int/iris/bitstream/handle/10665/80135/9789241501507_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/80135/9789241501507_eng.pdf
https://doi.org/10.4103/0255-0857.62483
https://doi.org/10.3201/eid2313.170473
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Umar et al. 10.3389/fpubh.2022.1032167

5. Council NM. The Code: Standards of Conduct, Performance and Ethics for
Nurses and Midwives. London: NMC. (2008).

6. Allegranzi B, Nejad SB, Combescure C, Graafmans W, Attar H,
Donaldson L, et al. Burden of endemic health-care-associated infection in
developing countries: systematic review and meta-analysis. Lancet. (2011)
377:228–41. doi: 10.1016/S0140-6736(10)61458-4

7. Sreeramoju P, Dura L, Fernandez ME, Minhajuddin A, Simacek K, Fomby TB,
et al. Using a Positive Deviance Approach to Influence the Culture of Patient Safety
Related to Infection Prevention. Open Forum Infectious Diseases. Oxford: Oxford
University Press. (2018). doi: 10.1093/ofid/ofy231

8. Alsubaie S. bin Maither A, Alalmaei W, Al-Shammari AD, Tashkandi
M, Somily AM, Alaska A, BinSaeed AA. Determinants of hand hygiene
noncompliance in intensive care units. Am J Inf Control. (2013) 41:131–
5. doi: 10.1016/j.ajic.2012.02.035

9. Erasmus V, Daha TJ, Brug H, Richardus JH, Behrendt MD, Vos
MC, et al. Systematic review of studies on compliance with hand hygiene
guidelines in hospital care. Inf Control Hospital Epidemiol. (2010) 31:283–
94. doi: 10.1086/650451

10. Mohaithef MA. Assessing hand hygiene practices among
nurses in the kingdom of Saudi Arabia. Open Pub Health J. (2020)
13:1. doi: 10.2174/1874944502013010220

11. Ahmed J, Malik F, Memon ZA, Arif TB, Ali A, Nasim S, et al. Compliance and
knowledge of healthcare workers regarding hand hygiene and use of disinfectants:
a study based in Karachi. Cureus. (2020) 18:12. doi: 10.7759/cureus.7036

12. Jemal S. Knowledge and practices of hand washing among health
professionals in Dubti Referral Hospital, Dubti, Afar, Northeast Ethiopia. Adv Prev
Med. (2018) 22:5290797. doi: 10.1155/2018/5290797

13. Engdaw GT, Gebrehiwot M, Andualem Z. Hand hygiene compliance and
associated factors among health care providers in Central Gondar zone public
primary hospitals, Northwest Ethiopia. Antimicrob Resist Inf Control. (2019) 8:1–
7 doi: 10.1186/s13756-019-0634-z

14. Güran M, Akçay NI. Hand hygiene as an incomplete challenge for
developing countries: discussions based on knowledge and perceptions of nurses
in North Cyprus example and published studies. Marmara Med J. (2020) 33:67–
74. doi: 10.5472/marumj.737740

15. Abdella NM, Tefera MA, Eredie AE, Landers TF, Malefia YD, Alene KA.
Hand hygiene compliance and associated factors among health care providers
in Gondar University Hospital, Gondar, North West Ethiopia. BMC Pub Health.
(2014) 14:1–7. doi: 10.1186/1471-2458-14-96

16. Kolola T, Gezahegn T, A. twenty-four-hour observational study of
hand hygiene compliance among health-care workers in Debre Berhan
referral hospital, Ethiopia. Antimicrob Resist Infect Control. (2017) 6:1–
5. doi: 10.1186/s13756-017-0268-y

17. Pfäfflin F, Tufa TB, Getachew M, Nigussie T, Schönfeld A,
Häussinger D, et al. Implementation of the WHO multimodal hand
hygiene improvement strategy in a University Hospital in Central Ethiopia.
Antimicrob Resist Infect Control. (2017) 6:1–0. doi: 10.1186/s13756-016-
0165-9

18. Abdo ZA, Shentema MG, Awono MT, Tefera YL. Compliance to
hand hygiene and its associated factors among health care provider in
general hospital in Addis Ababa, Ethiopia. BLDE Univ J Health Sci. (2020)
5:32. doi: 10.4103/bjhs.bjhs_45_19

19. East Harargye Zonal Health Bureau. Annual Statistics of Health and Health
Related Information’s. Oromia: East Hararghe Zonal Health Bureau (2021).

20. World Health Organization (WHO). Monitoring tools. Who.int. Available
online at: https://www.who.int/teams/integrated-health-services/infection-
prevention-control/hand-hygiene/monitoring-tools (accessed May 17, 2021).

21. SafetyWP.WHOGuidelines on HandHygiene in Health Care. Geneva:World
Health Organization. (2009).

22. Tesfaye G, Gebrehiwot M, Girma H, Malede A, Bayu K, Adane
M. Application of the gold standard direct observation tool to estimate
hand hygiene compliance among healthcare providers in Dessie
referral hospital, Northeast Ethiopia. Int J Environ Health Res. (2021)
13:1–4. doi: 10.1080/09603123.2021.1975657

23. Meshesha AA, Tiruneh YA, Asegid A, Ayele Y. Hand hygiene compliance
and associated factors among health professionals in Wachemo University
hospital, Hossaena, south West Ethiopia. Int J Innov Res Dev. (2017) 6:28–
35. doi: 10.24940/ijird/2017/v6/i10/OCT17022

24. Onyedibe KI, Shehu NY, Pires D, Isa SE, Okolo MO, Gomerep SS, et al.
Assessment of hand hygiene facilities and staff compliance in a large tertiary health
care facility in northern Nigeria: a cross sectional study. Antimicrob Resist Infect
Control. (2020) 9:1–9. doi: 10.1186/s13756-020-0693-1

25. Zakeri H, Ahmadi F, Rafeemanesh E, Saleh LA. The knowledge of hand
hygiene among the healthcare workers of two teaching hospitals in Mashhad. Elect
Phys. (2017) 9:5159. doi: 10.19082/5159

26. Al-Wazzan B, Salmeen Y, Al-Amiri E, Bouhaimed M, Al-Taiar A. Hand
hygiene practices among nursing staff in public secondary care hospitals in
Kuwait: self-report and direct observation. Med Princ Prac. (2011) 20:326–
31. doi: 10.1159/000324545

27. Pittet D, Allegranzi B, Boyce J. World health organization world alliance
for patient safety first global patient safety challenge core group of experts.
The World Health Organization guidelines on hand hygiene in health care and
their consensus recommendations. Inf Control Hosp Epidemiol. (2009) 30:611–
22. doi: 10.1086/600379

28. Nieradko-Iwanicka B. Hygiene–gold standard not only in prevention of
COVID-19 infection. Reumatologia. (2020) 58:191. doi: 10.5114/reum.2020.98429

Frontiers in PublicHealth 09 frontiersin.org

132

https://doi.org/10.3389/fpubh.2022.1032167
https://doi.org/10.1016/S0140-6736(10)61458-4
https://doi.org/10.1093/ofid/ofy231
https://doi.org/10.1016/j.ajic.2012.02.035
https://doi.org/10.1086/650451
https://doi.org/10.2174/1874944502013010220
https://doi.org/10.7759/cureus.7036
https://doi.org/10.1155/2018/5290797
https://doi.org/10.1186/s13756-019-0634-z
https://doi.org/10.5472/marumj.737740
https://doi.org/10.1186/1471-2458-14-96
https://doi.org/10.1186/s13756-017-0268-y
https://doi.org/10.1186/s13756-016-0165-9
https://doi.org/10.4103/bjhs.bjhs_45_19
https://www.who.int/teams/integrated-health-services/infection-prevention-control/hand-hygiene/monitoring-tools
https://www.who.int/teams/integrated-health-services/infection-prevention-control/hand-hygiene/monitoring-tools
https://doi.org/10.1080/09603123.2021.1975657
https://doi.org/10.24940/ijird/2017/v6/i10/OCT17022
https://doi.org/10.1186/s13756-020-0693-1
https://doi.org/10.19082/5159
https://doi.org/10.1159/000324545
https://doi.org/10.1086/600379
https://doi.org/10.5114/reum.2020.98429
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


fpsyg-13-1042142 December 5, 2022 Time: 10:36 # 1

TYPE Original Research
PUBLISHED 07 December 2022
DOI 10.3389/fpsyg.2022.1042142

OPEN ACCESS

EDITED BY

Yongxin Li,
Henan University, China

REVIEWED BY

Hau-ling Chan,
Hong Kong Polytechnic University,
Hong Kong SAR, China
Yujuan Guo,
Guangdong University of Technology,
China
Bin Shen,
Donghua University, China

*CORRESPONDENCE

Yefei Yang
yangyefei@bjtu.edu.cn

SPECIALTY SECTION

This article was submitted to
Organizational Psychology,
a section of the journal
Frontiers in Psychology

RECEIVED 12 September 2022
ACCEPTED 21 November 2022
PUBLISHED 07 December 2022

CITATION

Hu Y, Yang Y and Lee PKC (2022)
Effective practices for improving
service professionals’ ethical
behaviors: A multiple method study.
Front. Psychol. 13:1042142.
doi: 10.3389/fpsyg.2022.1042142

COPYRIGHT

© 2022 Hu, Yang and Lee. This is an
open-access article distributed under
the terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other
forums is permitted, provided the
original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use, distribution
or reproduction is permitted which
does not comply with these terms.

Effective practices for improving
service professionals’ ethical
behaviors: A multiple method
study
Ying Hu1,2, Yefei Yang3,4* and Peter K. C. Lee5

1Law School, Huazhong University of Science and Technology, Wuhan, China, 2Graduate School,
Zhongnan University of Economics and Law, Wuhan, China, 3School of Economics
and Management, Beijing Jiaotong University, Beijing, China, 4Research Center for Central and
Eastern Europe, Beijing Jiaotong University, Beijing, China, 5Keele Business School, Keele University,
Keele, United Kingdom

Introduction: Enhancing frontline professional service employees’ ethics

has been an increasingly important issue for organizations in sustaining

their reputation and long-term profitability. While many organizations

have implemented general ethics programes such as ethics codes and

ethical training, unethical scandals regularly still appear in many service

organizations. This research offers new insights into the practices that

can effectively enhance marketing practitioners’ ethical behaviors and the

pertinent contextual factors that have a bearing on the effectiveness of ethics

programes.

Methods: It uses a multi-method methodology to conduct two studies in

the Chinese banking setting. Based on the rank of revenue and profitability

published by Fortune magazine of year 2021, in Study 1, we choose five

main Chinese banking organizations to conduct case studies to explore the

framework of effective ethics programes of banks. In Study 2 we use the

valid instruments from the literature to measure the involved constructs and

employs data from randomly selected 146 frontline banking teams in five

main Chinese banking organizations to examine the effectiveness of three

specific ethics practices and ascertain the moderating role of role stress in

such effectiveness.

Results and discussion: Our findings indicate the effective behavior control

practices within organizations’ ethics programes and the implications of

having a stressful workplace when adopting such practices. In addition, we

integrate organizational concepts regarding behavior control and employee

ethics, and use two empirical methods to systematically explore the

effectiveness of ethics programes. This paper advances the management and

marketing literature and has significant managerial implications for improving

frontline service professionals’ ethical behaviors.

KEYWORDS

behavior control, ethics, professional service organizations, role stress,multi-method

Frontiers in Psychology 01 frontiersin.org

133

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2022.1042142
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2022.1042142&domain=pdf&date_stamp=2022-12-07
https://doi.org/10.3389/fpsyg.2022.1042142
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1042142/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-1042142 December 5, 2022 Time: 10:36 # 2

Hu et al. 10.3389/fpsyg.2022.1042142

Introduction

Human morality involves many aspects, such as, people
readily use the information about another’s morality when
judging their competence and immoral behavior could be
caused by work environment and performance evaluation,
eventually affecting the outcomes of their daily activities
(Stellar and Willer, 2018; Liu et al., 2021; Huang et al.,
2022). In particular, the emergence of fiercely competitive
business environments and the rise of a wide variety of
publicity media are underscoring the rising importance of
market practitioners’ ethics because it significantly affects
an organization’s customer retention capability, corporate
reputation, and financial performance (Erwin, 2011; Michaelson
and Tosti-Kharas, 2019). There is some literature that focuses
on organizational unethical behavior. With such behavior (e.g.,
occupy public resources for personal purposes), individuals
intend to achieve some benefits from the organization, which
directly harms to organizational benefits (Hong et al., 2021;
Liu et al., 2021). Also, the literature proposes that formal and
institutional documents (e.g., industry regulations or standards)
and the implementation of practices such as ethical leadership
in organizations can reduce unethical incidents (Erwin, 2011;
Lehnert et al., 2016).

However, in service operations, frontline employees’
unethical behavior could bring the benefits to organizations
and their own interests in short time, which, however, have
more possibility to affect the development of the organizations
negatively in long time (Hirschfeld and Van Scotter, 2018;
Silveira, 2022; Wang et al., 2021). Such unethical behavior
is difficult to be monitored in a short time, which leads that
current formal and institution documents proposed by the
literature seems to have limited role in reducing these behaviors.
Indeed, the ethical scandals still regularly occur in many service
organizations (Silveira, 2022). For example, Wells Fargo (an
American multinational financial services company) fired
5,300 employees due to their unethical behaviors in creating
millions of banks and credit card accounts that customers did
not authorize (Auletto and Miller, 2007). GlaxoSmithKline PLC
(a British pharmaceutical company) paid 3 billion dollars fine
for some employees’ unethical and illegal marketing activities
(Plumridge, 2014). China’s Minsheng Bank sold forged wealth
management products to customers including elderlies, which
caused investor protest and police investigations (Huang and
Guo, 2017). Indeed, a survey from 217 large global companies
demonstrated that observed unethical behaviors are keeping
upward, although they have spent much money to reduce
unethical behaviors (e.g., one million dollars invested in ethics
program for every billion revenue) (Bazerman and Tenbrunsel,
2011). This evidence highlights a need for more relevant insights
to help organizations to improve the effectiveness of their ethics
programs, so enhancing their employees’ ethical behaviors.

Based on Merchant and Van der Stede (2012)’s framework,
practices within ethics programs can be categorized into
personnel and culture control practices (e.g., ethical training,
ethics codes, ethical committee development etc.), action
control practices (e.g., process control, auditing systems etc.),
and result control practices (e.g., reward schemes, punishment
approaches etc.). Indeed, the findings on the effectiveness of
ethics programs are mixed and inconsistent. The National
Business Ethics Survey (NBES) of 2013 showed that nearly 80%
of surveyed organizations conducted culture control practices,
e.g., providing ethical training and communicating internally
about wrongdoing behaviors and 67% of them conducted action
control practices, e.g., installing ethical performance evaluation
system. This indicates that organizations have recognized the
importance of ethics programs and begun to pay strategic
attention to adopting pertinent practices for their ethics
programs. Also, empirical studies have demonstrated that ethics
programs (e.g., ethical training, principles of conduct and
evaluation system etc.) can improve marketing practitioners’
ethical behaviors (Weaver et al., 1999; Somers, 2001). However,
some findings in the 2013 NBES survey show that half of
the organizations with ethics programs still perceived that
unethical behaviors are very prevalent in their workplaces,
and employees in organizations with ethics programs reported
more unethical behaviors than those in organizations with no
such programs in place. Thus, there are two gaps. (1) Indeed,
most currently popular ethics programs for organizational
unethical behavior have not been fully effective in positively
inducing service employee ethical behaviors. (2) Such mixed and
inconsistent could be due to the different components of the
ethics programs that organizations have implemented and the
different contingencies associated with their workplaces. To fill
the gaps, our study takes into account the wide range of practices
incorporated into the ethics programs and the leveraging roles
of special characteristics of services operations.

Thus, we propose three research questions: (1) Whether
the ethics programs of service organizations are effective
in enhancing employee behaviors? (2) What are contextual
characteristics to influence the effectiveness of such practices?
(3) What is the specific relationship among the practices,
contextual factors, and employee ethical behaviors? Revealing
that organizations generally follow a range of control practices
in their ethics programs, the NBES survey does not clarify which
practices are more effective (Merchant and Van der Stede, 2012).
Thus, we use empirical exploratory approach research methods
for the first two research questions and use a large-scale survey
for the last research question based on sufficient data. Therefore,
we adopt a multi-method approach by collecting data from the
banking industry of China.

Study 1 uses five main Chinese banking organizations based
on the rank of revenue and profitability published by Fortune
magazine of year 2021 to identify the potentially effective
practices that can indeed enhance employee ethical behaviors
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in the context of this study and their relevant contextual
factors. The findings highlight the effectiveness of action control
practices within ethics programs and the contingent effects
of several contextual characteristics. Study 2 seeks to develop
a deeper understanding of the relationships among behavior
control practices, employee ethical behaviors, and contextual
factors in randomly selected 146 frontline banking teams from
five main Chinese banking organizations. The use of a survey
in Study 2 helps addressing the potential problem of limited
generalizability of Study 1.

The contribution of this research lies in its connections of
ethics programs with psychological characteristics of frontline
employees (i.e., role stress) to explore how behavior control
practices (i.e., risk control, process control formality, and
information technology intensity) can take effect role in
influencing employees’ ethical behaviors, which can enrich the
ethical and psychological literature. Our findings not only
add new insights to the relevant literature, but also provide
useful managerial guidelines for professional organizations (in
particular, banks) to enhance their ethical performance.

Theoretical background

The practices of ethics programs

Ethics programs are organizational control systems that
constrain employee behaviors to assure ethics and law
compliance, and are generally made up of elements such as
ethics codes, ethics committees, information systems, training
programs, and disciplinary processes (Weaver et al., 1999).
These elements have different orientations. For example, some
elements focus on coercive control, e.g., punishment, system
monitoring, and rules, while some elements focus on the support
for employees’ development of attitudes and commitment,
e.g., ethical training and ethics codes (Weaver et al., 1999;
Michaelson and Tosti-Kharas, 2019; Teresi et al., 2019; Hauser,
2020; Vveinhardt, 2022). In the framework of Merchant and Van
der Stede (2012), the organization control system is categorized
into personnel and culture control practices, action control
practices, and result control practices. Personnel and culture
control practices refer to socializing personnel’s values and
beliefs to match the organizations’ preference by training them
and giving them guidelines and resources that facilitate tasks
to be conducted properly, e.g., ethical training and ethical
committee development (Kaptein, 2009; Merchant and Van
der Stede, 2012; Murcio and Scalzo, 2021). Action control
practices refer to managing the specific routine and some
actions by the process control approach and a series of
systems, e.g., process control and certain auditing systems
(Van Hooft et al., 2005; Kaptein, 2009; Merchant and Van
der Stede, 2012; Endenich and Trapp, 2020). Result control
practices refer to managing behaviors by the provision of

reward incentives and punishments according to realized
results and specific practices, e.g., reward and punishment
approaches (Kaptein, 2009; Merchant and Van der Stede, 2012;
Jannat et al., 2022; Shang and Yang, 2022). The literature
on the practices of ethics programs has proposed some
common practices and their categorizations, but has not been
definitive about the major practices within each category
of ethics programs. Thus, identification and classification of
ethics practices will contribute new and useful insights to the
literature.

Service employee ethical behaviors
and ethics programs

Employee ethical behavior refer to individuals’ behaviors
that comply with widely accepted moral norms at the workplace,
e.g., helping co-workers and having concern for customer
interest (Moore et al., 2012). The literature indicates that
employee ethical behaviors can be encouraged through both
informal (e.g., cultivating ethical culture and employee ethical
cognition) and formal ways (ethical training, ethics codes, and
evaluation system) (Kaptein, 2009; Moore et al., 2012; Tian and
Peterson, 2016; Qing et al., 2019). Studies focusing on the former
mainly apply theories such as Theory of Reasoned Action (TRA)
(Fishbein and Ajzen, 1975), Theory of Planned Behavior (TPB)
(Ajzen, 1991; Dewberry and Jackson, 2018), Four-component
Analysis (Rest, 1983), and Cognitive Moral Development
Theory (Treviño et al., 2006). They have already identified
a range of important factors, e.g., ethical culture and moral
identity (Treviño et al., 2006; Moore et al., 2012; Watley, 2014;
Metwally et al., 2019; Cabana and Kaptein, 2021) and tended
to focus on using cognitive approaches to facilitate individuals’
moral development to determine how to judge, proceed, and
solve ethical dilemmas. Informal ways (e.g., culture) take a
long time to influence employee behaviors (Moore et al.,
2012; Warren et al., 2014). In the psychological filed, some
literature also proposes the importance of ethical leadership
and ethical training to enhance business ethics (e.g., Murcio
and Scalzo, 2021; Wang et al., 2021). Thus, many organizations
also choose to adopt formal ethics programs (e.g., ethical
education and training) (Izzo, 2000; Remišová et al., 2019)
to enhance employees’ behaviors, leading to the proposition
that ethics programs are indispensable to organizations in
developing employee ethics. However, many empirical studies
focus on the effectiveness of one element in ethics programs
(e.g., ethics codes) and have obtained only limited insights
into how to influence employee behaviors. For example, ethics
codes can clearly reflect employee ethical requirements and
offer guidelines for employee ethical decision-making, while
the debate on whether they can reduce the unethical behaviors
continues to exist. Indeed, the literature on employee ethical
behaviors is still very limited in its understanding of the control
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practices within these ethics programs that are effective in
enhancing employee ethical behaviors.

Research methods

Research design

Firstly, based on Merchant and Van der Stede (2012)’s
framework and some literature, the practices within ethics
programs can be categorized into personnel and culture
control practices (e.g., ethical training, ethics codes, and ethical
committee development), action control practices (e.g., reward
schemes and punishment approaches). Among such many
ethical practices, which practices have commonly introduced
in the professional industry and which ones are the potentially
effective practices that can indeed enhance employee ethical
behaviors in the context of professional service, and which
are their relevant contextual factors need be examined. Thus,
we set Study 1 as exploratory approach research methods to
highlight which practices within ethics programs can take effect
role in reducing unethical behaviors and which key contextual
characteristics have some leverage roles. The samples can be
selected from five main Chinese banking organizations based
on the rank of revenue and profitability published by Fortune
magazine of year 2021. And then, we set Study 2 to seek to
develop a deeper understanding of the relationships among
identified key practices within ethical program, employee
ethical behaviors, and contextual factors in randomly selected
146 frontline banking teams in five main Chinese banking
organizations. Also, the use of a survey in Study 2 helps
addressing the potential problem of limited generalizability of
Study 1.

Study 1

While professional service companies (e.g., financial
institutes) are critically important for almost all economies
and such organizations always have varying types of ethics
programs in place, the literature on ethics programs has offered
no systematic framework guiding ethics program decisions
in professional service companies (Weaver et al., 1999). No
wonder many professional organizations may find it difficult
to identify which ethics programs are effective in the specific
ethical problems they are facing and what are the main
contextual factors influencing the relevant implementations.
This suggests the need for inductive research to help answer
these questions.

Case selection and research setting
The research setting focuses on the Chinese financial

banking industry. There are three reasons. Firstly, financial

banking industry is a typical service industry and involves
significant characteristics of service operations with customized
service and no inventory, flexible and uncertain processes,
and co-production with customers (Bowen and Ford, 2002;
Safizadeh et al., 2004). Secondly, most ethical scandals
publicized by a wide variety of media are highly related to the
employees of financial industry; it is partly attributed to their
customized professional service (Fusaro and Miller, 2002; Zhou,
2006). Lastly, The Peoples’ Bank of China (2002), China’s major
policy bank, regularly issue business codes and guidelines with
banks documents to control professional behaviors. Thus, the
financial banking industry represents an appropriate context to
explore our study.

Based on the rank of revenue and profitability published by
Fortune magazine of year 2021, this paper chooses five Chinese
banking organizations, i.e., A, B, C, D, and E, which are listed
under Fortune global top 500 business. The financial revenue of
these five banks is at least 70,000 million USD per year and their
regulations and codes of operational procedures are issued and
improved every year. So from these banks, more information
about these problems can be obtained, e.g., which practices
have been implemented in ethics programs from a professional
service context; which practices are effective to strengthen
employee ethical behaviors; and which contextual factors mainly
influence their effectiveness. Considering that professional
service sectors are increasingly relying on frontline teams to
generate sales opportunities and implement the various kinds of
tasks needed (Mills et al., 1983; Schultz et al., 1999), this paper
randomly chose ten frontline teams with high comprehensive
performance rank involving one or two team leaders and several
team members from the five sample banks. Table 1 shows
the position, the number of informants in this position, the
times of interview and the stage of data collection. Taking into
account the cognitive bias between employee and leader, we
identified two excellent teams per sample bank, i.e., ranked as
top two, with superior comprehensive performance including
ethical aspects. The teams were nominated by managers from
the respective headquarters who asked their teams to inform us
on the effectiveness of practices in ethics programs.

Data collection
The data for this study was collected from several

sources. First, we obtained qualitative and primary data by
interviewing ten leaders and 30 frontline employees selected
from five major banks, i.e., A, B, C, D, and E. All the
interviews were semi-structured and face-to-face, and each
of them lasted about 3 h. Quotes from the interviews with
Chinese informants were recorded and then translated into
English for analysis. Example questions include “What are
the constituent practices of the ethics program?”, “What is
the rationale in formulating the program?”, “Which practices
are the most effective?”, “What contextual factors influence
the effectiveness of the program?” Second, we obtained
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TABLE 1 Informant information.

Corporate name Position Informants no. Interviews no. Stage of data collection

A bank (two teams) Vice banker of bank branch 1 2 3

Frontline employees 3 1 2

Directors of credit card 1 1 2

Frontline employees 3 1 2

B bank (two teams) Customer manager 1 2 3

Frontline employees 4 1 2

Banker of bank branch 1 1 2

Front line employees 3 1 2

C bank (two teams) Manager of bank branch 1 2 3

Frontline employee 2 1 2

Customer manager 1 1 3

Frontline employee 3 1 2

D bank (two teams) Banker of branch 1 2 3

Frontline employee 3 2 3

Customer manager 1 1 2

Frontline employee 4 1 2

E bank (two teams) Customer manager 1 1 2

Frontline employees 3 2 3

Customer manager 1 1 2

Frontline employees 2 1 2

Total no. 40 26

information on how the sample banks decided their business
regulations and how they solved some common ethics issues
by examining their daily operation routines records, internal
control documents, and some related archival data (e.g.,
violation investigation files). Finally, after conducting the
preliminary analysis, we clarified some inconsistencies and
ambiguities with the corresponding respondents via telephone
and e-mail.

Data analysis
We adopted data triangulation (Yin, 2003) to collect

and compare data from different respondents (team leaders
and team members) to enhance the validity and reliability
of the case study. At the same time, following Yin (2003),
we conducted between-method triangulation based on the
multiple resources used (interview, communication via
email, archival data and internal corporate documentation)
to capture exploratory phenomena (Langley, 1999). We
analyzed and compared the data by using cross-case
analyses and generalized the results into findings (Caniato
et al., 2012). Specifically, we used open coding to analyze
the quantitative data. The steps involved identifying the
similarities or common characteristics of the data and texts
by reading, observing, and comparing the data, and grouping
the common characteristics under same group. We labeled the
concepts and categories based on the dimensions of control
practices described in Merchant and Van der Stede (2012)’s

framework and properties of data, marked the text, and set
proper codes as identification tags. See Tables 2–4 for the
findings.

Findings
Main practices of ethics programs in professional
organizations

We coded the main practices of ethics programs from our
five cases in Table 2. They could be coded as formal guidelines
related to operational routines, monitoring technologies,
education and training, punishment and reward approach,
ethics codes, workmate co-assessment, whistle-blowing, risk
aversion, information system, customer evaluation system,
and reporting system. Following the framework of control
systems (Merchant and Van der Stede, 2012), these were
categorized into three different kinds of control systems (see
Table 3): cultural/personnel control systems includes ethics
codes, education, and training. Action control systems include
guidelines for daily tasks, monitoring technologies/information
system, workmate co-assessment, whistle-blowing, risk
aversion, and customer evaluation system. Result control
systems include reward and punishment approaches. These
findings enrich the literature on ethics programs that include
three or four dimensions. In addition, based on these practices,
we further identified the types of programs that were most
effective for enhancing ethical behaviors from the coding
results.
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TABLE 2 Content analysis of control practices relevant to ethical behavior in the professional service context.

Company Representative quotations Open coding for practices

Bank A . . . There are four systems to control employee behaviors including behavior-based system, supervision
system, education and training, and punishment and reward approach. . .

. . .Behavior-based system mainly use formal guidelines and codes to control employee behaviors.
Supervision system uses monitoring technologies. . . the types of training are various such as on-line
training, on-site training and one employee-one supervisor training. . .punishment and reward approach
focus on implementing the reward and punishment on some ethical and unethical behaviors.

(1) Formal guidelines for operational routine.
(2) Monitoring technologies.
(3) Training and education.
(4) Punishment and reward approach.

Bank B . . . Our organization has some ethics programs such as ethics codes, daily routine policies, monitoring
system and ethical training. The monitoring system includes workmate co-assessment and
whistle-blowing. We adopt the approach of the case education as ethical training. . .

. . . Organization has decision-making risk control mainly for managers. . .

(1) Ethics codes.
(2) Daily routine policies.
(3) Workmate co-assessment system.
(4) Whistle blowing.
(5) Case education.
(6) Decision-making risk control.

Bank C . . . Our organization developed ethics codes and implemented the behavior control for employees, for
example giving some guidelines for their tasks or cultivating their risk recognition. . . We also use some
customer evaluation system to monitor employee behaviors. . .

(1) Ethics codes.
(2) Formal guidelines for tasks.
(3) Risk recognition.
(4) Customer evaluation system.

Bank D . . . There are several systems to reduce unethical behaviors. Behavior control system comprising some
guidelines and the methods of risk aversion, training system comprised of ethical case education,
monitoring system comprising information system statistical analysis and customer evaluation. . . We use
the reward approach to encourage ethical behaviors.

(1) Formal guidelines for routines.
(2) Risk aversion.
(3) Ethical case education.
(4) Information system.
(5) Reward approach.

Bank E . . .Generally, we have ethics codes and policies on daily tasks to constrain employee behaviors. . . we also
adopt the risk control for managers and employees in service decision-making. . .we also set the reporting
system to report the unethical behaviors. . .

(1) Ethics codes.
(2) Policy relevant with behaviors.
(3) Risk attitude control.
(4) Reporting system.

Effective control practices of ethics programs

Table 3 lists the specific practices classified into
cultural/personnel control system that have limited
effectiveness. For example, ethics codes are too general
and outdated to be able to guide their behaviors. Further,
training and education is generally so boring for employees that
its effectiveness can be poor. Also, result control system (e.g.,
reward and punishment approach) have limited effectiveness,
since the metric of reward and punishment, i.e., behavior-
oriented outcomes, are difficult to be measured accurately.
However, the formal guidelines for daily routines, risk aversion
and certain information measures in the action control system
shown in Table 3 are effective in enhancing employee ethical
behaviors. According to the literature on behavior control and
agency theory (Smith and Karwan, 2010; Goodale et al., 2011),
the three effective practices from the case study are consistent
with the dimensions of behavior control, i.e., process control
formality, risk control, and information system intensity.
Specifically, formal guidelines for service processes aimed at
reducing uncertainties arising during performing tasks can
be defined as process control formality. The adoption of risk
aversion and the pursuit of stable profits in products and
services can be conceptualized as risk control. More and more
organizations will make a trade-off between performance
improvement and risk aversion. Considering risk control in the
process of product and service innovation is necessary (Shin
et al., 2022). Finally, the degree of accessibility, the frequency,

and richness of the information system embedded in the
service process can be conceptualized as information system
intensity.

Main contextual factors highly relevant with the
effectiveness of these practices

Table 4 indicates that the main contextual factors of
influencing ethics practices are task conflict, goal conflict work
stress, time pressure and workload, difficult achievable task goals
and role ambiguity. Based on role stress theory, we can say
that these factors can reflect the employee suffering from role
stress. Job stress is an important signal that frontline employees
are likely to experience serious burnout, which is a kind of
role stress (Choi et al., 2019). Also, time pressure, workload,
and difficult achievable task goals can be included in role
overload. Task conflict and intra-group conflict can be perceived
as role conflict. Paucity of information and guidelines in the
work environment are defined as role ambiguity (Nordenmark,
2004). Our findings suggest that role stress in professional
organizations is an important element of job climate. In
addition, from the quotations, we find that service professionals
suffering from role stress climate perceive that behavior control
practices are not beneficial to their tasks (e.g., increasing sales
quotas) but just help the management to avoid problems or
blame from the public. Because of such negative attitudes toward
control practices, we predict that frontline professionals may
not genuinely follow the control practices while completing
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TABLE 3 Content analysis of the effectiveness of the concluded practices.

Type of control Relevant practice Representative quotations Open coding Effectiveness

Culture/personnel control Ethics codes . . . Most ethics practices are too general to guild ethical dilemma. . .;. . . we
seem to find it difficult to identify specific ethics guidelines telling us how to
act. . ., . . .we couldn’t decide on how to implement them to form culture or
climate. . .

(1) Too general.
(2) Difficult to find/implement.
(3) Outdated.

Limited

Case education and training . . . These training and education initiatives are effective in terms of proficiency
of task operations but have no significant effect on ethics in the service. Mostly,
we meet the exam requirements rather than alter our behaviors. . .

(1) No significant effect.
(2) Just meet the requirements of examination/certification.

Limited

Action control Guidelines for daily tasks . . . I think business codes and control mechanisms are effective, because they
are more specific and involve how to implement them in our specific
operational routine activities. . . I think control mechanisms involving
operational routines relevant with daily tasks are effective. . .

(1) More specific.
(2) Effectively.

control behaviors

Effective

Monitoring
technology/information
systems

. . . It is difficult to monitor employee behaviors because their service operation
is the process of lip service. . .Intangible service seems too difficult to be
monitored by some technology. . .
. . . Information systems can reflect some mistakes in our operational
behaviors, and thus is somewhat useful to enhance our ethical behaviors. . .
Some statistical analysis can constrict behaviors. . .

(1) Difficult to monitor.
(2) Lip service.
(3) Intangible service.
(4) Statistical analysis.
(5) Reflecting employee behaviors.

Biased effective

Workmate co-assessment
system

. . . Due to close relationships with workmates, they hardly do the actual
assessment. . . it’s a just superficial task. . . they are more willing to keep the
consistence with his workmate. . .but sometimes this practice can get accurate
evaluation.

(1) Hardly do the actual assessment.
(2) A superficial form.
(3) Be consistent with their workmates.
(4) Sometimes getting accurate evaluation.

Biased effective

Whistle-blowing . . . Close relationships among workmates makes employee unwilling to
whistle-blowing. . . For whistle-blowing system, we perceive that it has no
effect, because we have good relationship with our workmate and are not
willing to see the punishment they receive., sometimes we may be afraid of
getting marginalized by other co-workers or team members, because we didn’t
know the consequences of whistle-blowing.

(1) Good/close relationship with workmates.
(2) Afraid of being marginalized.
(3) Hardly predicting the consequences of whistle-blowing.

Limited

Risk aversion . . . I think our risk-related decision-making for managers is very effective. . .
Risk control can help employees to reduce the risky decisions. . .

Reduce risky decisions Effective

Customer evaluation system . . . Customers participating in some assessment can facilitate employees to
implement ethical behaviors. . .

Encourage employees’ ethical behaviors Effective

Result control Reward approach The reward related to ethics behaviors is too subjective and we seem to have no
idea about its metric and how to implement them, even if we want to
implement them.

(1) Too subjective.
(2) Difficult to implement.
(3) Lack of metrics.

Limited

Punishment approach As for punishment regulations, managers generally give warnings rather than
implement the regulations, because they prefer to give us correction
opportunities and to avoid disruptions in the routine operations.

Only warning. Limited
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TABLE 4 Perceived main contextual factors impacting the effectiveness of control practices.

Main representative quotations Open coding

. . . Sometimes there is some role conflict between corporate policies and customer expectation so we find it hard to follow
control practices to deal with these dilemmas. When these dilemmas occur, most of the team members (or managers) firstly
consider self–interests. . . we at times find our team goals (mostly, about efficiency and accuracy) and our individual goals
(mostly, sales quota) actually are contradicting. . .

(1) Role conflict.
(2) Goal conflict.

In most situations, we have some work stress and burden, and are required to complete the work as soon as possible. So we
are concerned less about cost, reputation problems and long-term profit, and just expect to get normal wages and benefit
monthly. We perceive that it’s not necessary to follow these ethical control practices that can serve the management (and
some front-line employees)

Work stress and burden

There is some disorder and unfair competition among banks, so every bank has to set a high or even very difficult to
achieve task goal to maintain existing status. Every employee also receives rigid assignments that are difficult to complete.
If they could not complete them within the specified time requirement, they will get some punishment, such as wage
reduction, demotion. Time pressure and workload make employee seek more shortcuts (e.g., misrepresenting product
information to customers) rather than following the control guidelines (some managers).

(1) Time pressure and workload.
(2) Difficult to achieve task goals.

We are tired every day and have no time to consider how to follow ethical control programs. We just focus on completing
our tasks, in order not to jeopardize our wages or get demoted. Even if we introduced all aspects of some products, the
banks wouldn’t give us more money. Most ethical control programs protect management to avoid getting blamed (some
front-line employees).

Tired

Indeed, our members don’t know clearly how to use control practices to achieve their sales quota. We focus primarily on
observable results and get them in the simplest way (frontline employees).

The paucity of information and guidelines

their daily tasks. Role stress climate may be an important factor
impacting the effectiveness of behavior control practices.

Discussion
The findings from Study 1 demonstrate that our sample

organizations had implemented a variety of ethics programs
including cultural and personnel control systems (e.g., ethics
codes and employee training and education), action control
systems (e.g., process control and risk aversion) and result
control systems (reward and punishment approaches) to
enhance employee ethical behaviors. Also, managers and
employees had perceived that behavior control practices (e.g.,
process control formality, risk control, and information system
monitoring) were effective in solving agency problems in
frontline contexts. Thus, it can be said that agency problems
(e.g., employee engaging in certain behaviors in response
to personal interests at the expense of corporate reputation
and profitability) represent a major factor influencing the
professionals’ ethical behaviors. In addition, we find that the
main professional contextual factors relate to role stress, i.e.,
role ambiguity, role conflict, and role overload, which may
impede employees from implementing the practices effectively.
These results suggest that there should be some relationships
among behavior control practices, employee ethical behaviors,
and role stress climate. However, since our qualitative results are
based on ten teams from five banks, they cannot be generalized
to teams from different professional service organizations.
Also, the qualitative findings do not give specific insights
about the relationships among behavior control practices,
ethical behaviors, and role climate. To address these issues, we
conducted a quantitative study.

FIGURE 1

The research model.

Study 2

Bases on Study 1, the objectives of Study 2 were to
examine (1) whether behavior control practices, i.e., risk control,
control process formality, and information system intensity,
are positively associated with professionals’ ethical behaviors
and (2) whether role stress climate weakens the effectiveness
of behavior control practices in ensuring professionals’ ethical
behaviors. Because behavior control and role stress climate are
highly relevant to agency theory and role stress theory. Study
2 first integrated the two theories with the ethical literature to
develop our hypotheses (see Figure 1) and then collected data
from 146 frontline professional teams working from 5 major
China’s banking industry conducted by case study and used
them as analysis units to test our hypotheses. The findings of
Study 2 complement the qualitative analysis and offer the precise
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relationships among control practices, ethical behaviors, and
contextual factors.

Hypothesis development
Relationship between behavior control practices and
service professionals’ ethical behavior

From a review of the literature on agency theory, risk
control, process control formality, and information system
intensity are included in behavior control practices with
the objective to alleviate the agency problem, i.e., moral
hazard (Morgan et al., 2007; Goodale et al., 2008). Indeed,
in the context of professional organizations (e.g., high
levels of discretion and autonomy, employee specialized
knowledge, and a view to enhancing selling performance)
(Goodale et al., 2008; Von Nordenflycht, 2010; Lewis and
Brown, 2012), the question of the moral hazard associated
with ethical performance frequently arises (e.g., employees
exaggerate the attributes of products to achieve sales due to
information asymmetry). Behavior control practices from
the perspectives of organizational climate, task structure,
information system, and operational procedures are usually
established to restrict employee behaviors and offer clear
behavioral guidelines and task requirements regarding
how frontline professionals serve customers and how they
can avoid risky behaviors (Goodale et al., 2011), which
can lower the frontline service professionals’ discretion
levels and reduce opportunities for risky decision-making,
thereby assuring the organization’s reputation and long-term
profitability.

Specifically, risk control and process control formality
involve setting up organizational boundaries related
to acceptable behavior definitions, performance-related
expectations, codes to be met, and regulations to be followed
so as to prevent employees’ work deviations from what
is expected from different perspectives, mainly attitude
and process (Das and Joshi, 2007). In circumstances with
clear guidelines and restrictions, professionals are usually
inclined to carry out activities and behave ethically in a
manner consistent with their organization’s regulations and
standards (e.g., ethics codes), thereby solving the agency
problem of moral hazards and enhancing professionals’ ethical
behaviors. Complicated information systems can track many
operational problems such as monitoring employees’ total
service process, and obtaining customer feedback effectively.
This can help operational managers glean more information
about employee behaviors, thereby encouraging employees
to follow ethical guidelines and reduce risky decision-
making on their part. Thus, considering the complexity of
service processes in professional organizations, behavior
control practices embracing risk control, process control
formality, and information system intensity can become
effective means to improve employee ethical performance.

From this perspective, the study proposes the following
hypothesis:

H1: Behavior control practices with respect to (a) risk
control, (b) process control formality, and (c) information
system intensity in professional organizations can effectively
enhance professionals’ ethical behaviors.

Moderating effect of role stress climate

Our case studies showed us that role stress climate has
become an important element of job climate in professional
organizations. Professionals with role conflicts between
activities relevant with performance assessment requirements
(e.g., sales quota) and activities with organization reputation
(e.g., ethically serving customers), may not comply with
the risk control practices to cautiously pursue long-term
organizational reputation, but give priority to activities with
short-term performance requirements. Also, they may believe
that step-by-step structured practices have been developed
to mitigate operational risks and increase organizational
brand value rather than protect them and meet their personal
performance requirements. This leads to certain negative
attitudes while following process procedures. When frontline
teams with role overload feel detached from their jobs and
become unwilling to respond to customers (Nordenmark,
2004; Yagil et al., 2008), they are unlikely to adopt the cautious
attitude needed to deal with relevant tasks and become cynical
about cumbersome and repetitive step-by-step procedures and
processes, i.e., process behavior formality. When professionals
with role ambiguity are lack of enough information and
guidelines, it is difficult to require them to follow risk control
practices and methods to engage in proper decision-making.
In addition, although there may be information systems
tracking and monitoring employee behaviors, professionals
suffering from role stress climate use their limited time and
capacity to complete only top-priority tasks to stay on in
their positions. Behaving ethically is highly relevant from
the viewpoint of the long-term profitability and reputation
of the organization rather than merely from the viewpoint
of employees’ personal performance assessment. This limits
the ability of information system control and monitoring
aimed at encouraging ethical behaviors. For example, in
China’s banking industry, on top of the frontline professionals’
regular service activities, employees have to carry out more
activities such as reading legal statements to customers,
conducting customer screening surveys, and completing
forms for documentation purposes. Indeed, some studies
demonstrate that ethical behaviors or proactive behaviors
have close linkage with role stress (e.g., Strauss et al., 2017).
Thus, when frontline professionals experience role stress, risk
control, process control formality and information system
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control will play a curtailed role in improving their ethical
performance.

H2: The role stress climate arising from (a) role conflict,
(b) role ambiguity, and (c) role overload of frontline
professionals in organizations has a negative impact
on the relationship between risk control and their
ethical behaviors.

H3: The role stress climate arising from (a) role conflict,
(b) role ambiguity, and (c) role overload of frontline
professionals in organizations has a negative impact on the
relationship between process control formality and their
ethical behaviors.

H4: The role stress climate arising from (a) role conflict,
(b) role ambiguity, and (c) role overload of frontline
professionals in organizations has a negative impact on the
relationship between information system intensity and their
ethical behaviors.

Research methods
Research samples and procedures

In Study 2, we collected the sample from nine major
banks located in seven economically developed cities of China.
The banks included five state-owned commercial banks, three
second-tier nationwide commercial banks, and one city-based
commercial bank. To develop the sampling frame, we first
examined the Internet web-pages of the target banks to search
for the contact information of their frontline departments.
By making calls to those departments, we identified the team
leaders and explained to them the objective of our study. In
the event, we came up with a sampling frame comprising 400
frontline teams among the target banks. We also adopted a
multiple-informant method to collect data from one leader and
three randomly-selected members in each team.

Since employee ethical behavior is a new construct, we paid
extra attention to gather insights from the case study to identify
the relevant items and improving their readability. Also, the
findings from our case studies indicate that team leaders should
be suitable to fill in constructs on the frontline employees’ ethical
behaviors and the teams’ adoption of control mechanisms,
whereas the team members are likely to be more knowledgeable
regarding the stress they experience at the workplace. Thus,
the leader questionnaire included the constructs of employee
ethical behavior and those regarding control practices, whereas
the member questionnaire included the constructs of role stress.
To enhance the response rate in the survey, we issued three
rounds of reminders. At the end, we received usable data from
146 teams (each team has one leader questionnaire and three
member questionnaires), resulting in a response rate of 36.5%.

Measures

This study used a multi-item, seven-point Likert scale
anchored at 1 = “totally disagree” and 7 = “totally agree” to
measure all the constructs and discuss the construct items
in the following.

Risk control refers to frontline service professionals’ risk-
taking attitudes. We used four items adapted from Das and
Joshi (2007) and Goodale et al. (2011). Sample items included
“our team adopts a cautious posture in order to minimize
the probability of making costly decisions in the operation
process” and “explores some knowledge from the internal and
external environments via cautious and incremental behavior”
(α = 0.840).

Process control formality refers to the extent to which
frontline service professionals need to follow formal and
systematic procedures while carrying out their service processes.
We used the four items developed by Das and Joshi (2007) and
Goodale et al. (2011). Sample items included “our team follows
formally laid-down procedures” and “. . .gets in line and adheres
closely to formal job descriptions” (α = 0.915).

Information system intensity refers to the frequency and
richness of system monitoring, evaluating, and dealing with
problems in service processes. This study adopted the five items
developed by Smith and Karwan (2010). “Sample items included
information system supports professional operation activities”
and “A database is maintained for tracking and monitoring
mistakes and failed performance” (α = 0.937).

Role stress climate refers to respondents’ shared perceptions
of role stress in their work climate, including three main
and different stressors, namely, role ambiguity, role conflict,
and role overload. This study adopted these items from Rizzo
et al. (1970) and Beehr et al. (1976). Sample items of role
conflict [α = 0.932, ICC (1) = 0.575, ICC (2) = 0.803], role
overload [α = 0.936, ICC (1) = 0.654, ICC (2) = 0.850] and
role ambiguity [α = 0.960, ICC (1) = 0.343, ICC (2) = 0.610]
included “We receive incompatible requests from our customers
and our organization,” “too much work for one person to
do” and “no clear, planned goals and objectives for our job,”
respectively.

Professional ethical behavior refers to the extent to which
employees are able to (1) perform their activities in accordance
with ethical standards, (2) cope with ethical dilemmas to
maintain ethical standards, and (3) propose approaches to
resolve future ethics-related problems. We developed six items
(α = 0.967) by adapting the concepts of work role behaviors
(Griffin et al., 2007) and performance appraisal (Behrman and
Perreault, 1982). Sample items included “our team concerns
customer benefits when conduct codes are not adequate” and
“. . .contributes during team discussions for improving ethics in
the team.”

Control variables consist of the informant’s age and
education level, functional department, the position of the
team leader (e.g., teller, retail and integrated service manager,
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financial manager, account manager, and credit manager), and
the duration for which the informant has worked on the
team. According to the literature, employee age, education,
working tenure, bank’s department and the position of the leader
may influence professional ethical behavior (Birkelund, 2000;
Werner et al., 2005; Lin and Wei, 2006). By removing the effects
of these control variables in our analyses, we were able to test
our hypotheses more accurately.

Reliability and validity

Since the unit of analysis of this study is a frontline
professional team, we first employed the intra-class correlation
coefficient (ICC) statistics ICC (1) and ICC (2) to assess the
viability of aggregating individual-level data from three team
members to the team level (James, 1998). The results shown
in the Measures part indicate that all the individual-level data
can be aggregated to form team-level data based on James
(1982)’s suggestion that the value of ICC (1) should be above
0.12 and Boyer and Verma (2000)’s suggestion that the generally
acceptable level of ICC (2) in the field of OM should be above
0.60. Regarding reliability, the lowest α-value is 0.84 (see the
Measures part), which is acceptable (George and Mallery, 2003).
To assess its general validity, we compared the major model’s
fit results with those from the competing models. The resulting
fit indices indicated that the major model had a better fit than
the competing models and its results for the fit indices were
above the suggested threshold values (Byrne, 2013). In addition,
the results on composite reliability (CR) and average variance
extracted (AVE) ranging from 0.824 to 0.97 and from 0.543
to 0.900, respectively, revealed adequate discriminant validity
and convergent validity in the constructs examined. Finally,
we addressed the potential impact of common method bias
by employing the two approaches recommended by Podsakoff
et al. (2003). We conducted two statistical tests. The first was
Harman’s one-factor test where the results indicated that only
42.06% of the common method variance could be explained
by this major factor. Thus, we obtained adequate evidence that
common-method bias was unlikely to be a significant concern
with our data. Table 5 displays the means, standard deviations,
and correlations associated with all the variables.

Hypothesis test

We employed hierarchical regression analysis to test our
hypotheses. Table 6 shows the regression results where the
F values in all the models are highly significant (p < 0.01).
In Models 2, 3, and 4 shown in Table 6, the results indicate
that the control mechanisms, i.e., risk control, process control
formality, and information system intensity, are positively
and significantly associated with employee ethical performance
(β = 0.300, p < 0.01; β = 0.379, p < 0.01; β = 0.199, p < 0.05),
thus supporting Hypotheses 1a–1c.

To test Hypotheses 2a–2c, 3a–3c, and 4a–4c, we estimated
the interaction effects in the regression model using the T
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TABLE 6 Hierarchical regression results for Hypotheses 1–3.

Dependent variable
Operational performance

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Step 1: Control variables

Education −0.026 −0.012 0.008 0.011 0.031 0.003 0.019

Age 0.123 0.120* 0.116* 0.131* 0.061 0.105 0.101

Post 0.003 −0.034 −0.090 −0.008 0.022 −0.058 0.020

Department size −0.011 −0.023 −0.078 −0.012 0.020 −0.067 −0.007

Working time 0.250** 0.196* 0.208* 0.215* 0.181* 0.181* 0.189*

Step 2: Independent variables

Risk control 0.300** 0.279**

Process control formality 0.379** 0.401**

Information system intensity 0.199* 0.134

Moderating variables

Role conflict 0.039 −0.053 0.031

Role ambiguity −0.321** −0.246** −0.276**

Role overload 0.041 0.102 0.081

Step 3: Two-way moderator effect

Risk control * Role conflict 0.058

Risk control * Role ambiguity −0.357**

Risk control * Role overload −0.013

Process control formality * Role
conflict

0.112

Process control formality * Role
ambiguity

0.009

Process control formality * Role
overload

−0.191*

Information system intensity * Role
conflict

0.074

Information system intensity * Role
ambiguity

−0.172+

Information system intensity * Role
overload

−0.067

F 2.72* 4.87** 6.26** 3.31** 5.10** 4.62** 2.97**

R2 0.089 0.174 0.213 0.125 0.315 0.294 0.211

1R2 Nil 0.085 0.039 −0.088 0.190 −0.021 −0.083

+p < 0.1, *p < 0.05, **p < 0.01.

cross-product terms and entering each cross-product term
separately to avoid multicollinearity (Gopal et al., 2012). As
for Model 5, the results pertaining to the significant coefficient
of the interaction term (β = −0.357, p < 0.01) and the
observed significant increment in R2 in Models 5 over Model 2
(0.141) supported Hypothesis 2b, indicating that role ambiguity
can indeed weaken the association between risk control and
professional ethical behavior. Figure 2 shows when employees
suffer more role ambiguity, risk control takes less effect on
their ethical behaviors. In Model 6, the results pertaining to
the two-way interaction coefficient (β = −0.191, p < 0.05) are
significant and negative. Model 6 accounts for a large amount
of variance in the dependent variable (R2 = 0.294), and is well
above and beyond the amount explained by their corresponding
main effect in Model 3 (R2 = 0.213). These evidences supported
Hypothesis 3c that role overload has a negative impact on the
relationship between process control formality and their ethical

behavior. Figure 3 shows when employees suffer more role
overload, process control formality takes less role in improving
their ethical behaviors. In Model 7, the results regarding the
significant coefficient of the interaction term (β = −0.172,
p < 0.1) and the significant rise in R2 in Model 12 over
Model 4 (0.086) support Hypothesis 4b, indicating that role
ambiguity can weaken the association between information
system intensity and professional ethical behaviors. Figure 4
shows when employees suffer more role ambiguity, information
system intensity have less effect on their ethical behaviors. Note
that the coefficients of the interaction terms in other Models are
not significant.

Discussion
Study 2 has examined the effectiveness of behavior

control practices on employee ethical behaviors under
the major context, i.e., role stress climate. Its findings
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FIGURE 2

The moderating effect of role ambiguity on the relationship
between risk control and employee ethical behaviors.
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The moderating effect of role overload on the relationship
between process control formality and employee ethical
behaviors.
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FIGURE 4

The moderating effect of role ambiguity on the relationship
between information system intensity and employee ethical
behaviors.

suggest that behavior control practices can indeed improve
professional ethical behavior, which is consistent with
the finding of Study 1. Good behavior control practices
offer clear behavioral guidelines on service operations.
Specifically, low control behavior often leads to antisocial
behavior (Tehrani and Yamini, 2020). For example, lowering
professionals’ discretion levels will affect their attitudes

toward goal conflicts and risky behaviors, thereby reducing
risky decision-making on their part, as well as encouraging
them to be more concerned about customer benefits and
long-term organizational profitability. Also, our results
from Study 2 indicate that role ambiguity has a negative
influence on the relationship between risk control and ethical
behaviors, and between information system intensity and
ethical behaviors. A climate charged with role ambiguity
often lacks sufficient information so that professionals cannot
clearly learn how to proceed with their tasks efficiently
while striving to meet performance expectations from their
organization (Singh, 1998). Under such circumstances, risk
control and information system intensity play limited roles in
restricting their risky decision-making, which encourages
them to behave unethically. In addition, our findings
indicate that role overload can moderate the relationship
between process control formality and professionals’ ethical
behaviors negatively. Besides, our findings concerning the
moderating effects of role overload and role conflict on
the relationship between risk control and a professional’s
ethical behaviors and the relationship between information
system intensity and professional’s ethical behaviors are not
significant.

Conclusion

In this manuscript, to effectively enhance marketing
practitioners’ ethical behaviors and the pertinent contextual
factors that have a bearing on the effectiveness of
ethics programs, we use a multi-method methodology
to conduct two studies in the Chinese banking
setting. Specifically, we connect ethics programs with
psychological characteristics of frontline employees,
i.e., role stress, to explore how behavior control
practices can take effect role in influencing employees’
ethical behaviors.

We answer the three research questions as follows:
For the first research question, we investigate whether
the ethics programs of service organizations are effective
in enhancing employee behaviors. We find that not all
ethics programs are effective in enhancing employee
behaviors. Specifically, the cultural/personnel control
system, training, education, and result control system
have limited effectiveness. However, the formal guidelines
for daily routines, risk aversion and certain information
measures in the action control system are effective in
enhancing employee ethical behaviors. For the second
research question, we study the contextual characteristics
that influence the effectiveness of the relevant practices.
We find that the main contextual factors of influencing
ethics practices are task conflict, goal conflict work stress,
time pressure and workload, difficult achievable task goals
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and role ambiguity. For the third research question, we
examine the specific relationship among the practices,
contextual factors, and employee ethical behaviors. We
show that the control mechanisms, i.e., risk control, process
control formality, and information system intensity, are
positively and significantly associated with employee ethical
performance. Role ambiguity can indeed weaken the association
between risk control and professional ethical behavior, as
well as information system intensity and professional ethical
behaviors. And role overload has a negative impact on the
relationship between process control formality and their
ethical behavior.

General discussion

While many service organizations claim to implement
several control systems as ethics programs, ethical scandals are
being reported at disturbingly regular intervals. The hesitation
of many organizations not to proactively engage in ethics
programs is backed by some literature demonstrating that
control systems seem to have no effect in reducing unethical
behaviors in survey data (Mendoza, 2013). This paper has
found from the case studies conducted that many practices
of ethics programs implemented by service organizations have
no significant effect on employee ethical behaviors, including
ethical education and reward approach relevant with ethics.
Based on evidence cutting across two studies, this paper
has found that behavior control practices are effective in
addressing employee ethical behaviors and role stress problems
as main contextual factors could be relevant with their
effectiveness. Study 2 had further found that the effect of
behavior control practices is weakened when role stress is
high.

In a professional service sector, professionals afflicted
by role overload are more likely to use their professional
knowledge to try out more efficient work approaches, which
means that they can become cynical about specific and
structured guidelines, which can slow down work process.
In short, role overload can influence the effectiveness of
process control formality. Since frontline employees in
the professional service sector usually have certificates of
training, one can assume that their knowledge intensity is
high enough. However, while experiencing role overload and
role conflict, such professionals can develop a cautious
attitude while carrying out routine and customized
tasks, and be concerned about license cancelation arising
from information system monitoring and tracing. Role
ambiguity and role conflict have no moderating effects
on the relationship between process control formality
and the ethical performance of professionals. A plausible
explanation is that when an employee does not have clear
tasks, goals, and requirements, process control formality

can offer systematic methods to facilitate task completion
and encourage behavior toward performing ethically.
Professionals suffering from a climate of role conflict may
continue to follow structured procedures to avoid situations
that are likely to lead to work license cancelation. Further
studies studying the impact of different types of role stress
on the effectiveness of the behavior control mechanisms
should be useful.

Theoretical implications

The first theoretical contribution of this study relates to
the use of the case study to arrive at specific behavior control
practices toward improving professional ethical behaviors
and further examine their effectiveness by field survey in
the professional service sector. Although several cognitive
and organizational practices capable of encouraging ethical
behaviors have been identified in the literature and theories,
ethical scandals have continued to appear in the professional
service sector. This suggests that these general approaches
may be playing a limited role. Indeed, from Study 1, this
paper has found that behavior control practices such as risk
control, process control formality, and information system
intensity, i.e., various types of information systems, are effective
among the ethics programs they have implemented and
the main contextual factors in professional service are role
stressors. Study 2 has integrated agency theory with findings
from Study 1 to develop the hypotheses and reexamine
the explicit relationship among behavior control practices,
employee ethical behaviors and role stress climate comprised by
different role stressors.

The second theoretical contribution of the study lies in
the integration of role stress theory with the literature on
behavior control and ethics to study the negative effect of
role stress on the effectiveness of behavior control practices in
improving ethical behaviors. Study 1 has identified that role
stress climate is an important contextual factor highly relevant
with the level of control practices implementation. Study 2
further finds that the effectiveness of behavior control practices
in improving ethical behaviors is weakened under the role stress
climate. These findings enrich role stress theory and behavior
control practices.

The third theoretical contribution of the study is the
finding that role stress climate caused by different stressors
(role conflict, role ambiguity, and role overload) have differing
moderating effects on the effectiveness of different behavior
control practices. Integrating role stress theory with the
findings of Study 1, this study identify three dimensions
of role stress climate (role ambiguity, role stress, and
role overload) as important contextual factors impacting
control practices. Study 2 find that role ambiguity has a
significant and negative influence on the effectiveness of
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risk control and information system intensity in improving
ethical performance, while role overload has a significant
and negative influence on the effectiveness of process control
formality. However, more work is needed to fully clarify
the influences of different types of role stresses in the
professional service sector.

Managerial implications

The findings from Study 1 and Study 2 have pointed
to certain behavior control practices capable of improving
ethical behaviors in the professional service sector. First,
professional organizations need to realize that behavior
control practices do make employees behave ethically.
Operational managers should encourage employees to
exercise caution by adopting an incremental attitude while
performing routinized and customized work to avoid risky
decision-making. Also, organizations can use formal control
procedures. Organizations should design more detailed and
specific work procedures to guide professionals, thereby
reducing their operational discretion. In addition, they need
to consider the importance of information system intensity.
The frequency and richness of information system monitoring,
evaluating, and dealing with problems in service processes
can be used to curb professionals’ risky behaviors, thereby
encouraging them to perform ethically. In summary, we suggest
that managers can prioritize their investment in behavior
practices to improve employee ethical behaviors, reducing the
ethical scandals.

Second, professional organizations adopting behavior
control practices need to consider the negative impacts of
role stress, especially of role ambiguity and role overload.
When organizations adopt the practices emphasizing risk
control and information system intensity, they need to
be clear about the task requirements and expectations
of professionals. When service organizations adopt the
practices of process control formality, they need to reduce
task overloads and pressures on their professionals. In
all, in the professional service sector (e.g., banking),
it is better to adopt the practices of risk control and
information system intensity because it is difficult for
such organizations to reduce their employees’ task
overload and pressure.

Third, governments or relevant institutions should
issue some regulations about operational behavior for
these professional companies, for example, the practices
about risk control, to help professions to be clear about
the task requirements and expectations of professionals.
Also, relevant government departments should provide
some supports for information system establishment to
further avoid the behavior risks of the professionals. When
implementing such strict risk management mechanism,

governments should appeal more professional companies
to reduce the role stress for employees and develop the
relax work climate.

Limitations and future work

This research points to several limitations as possible
topics for future research. First, the total reliance cross-
sectional data may have influenced the measurement accuracy
of the variables such as ethical performance and role
stress. Future researchers may use some longitudinal data
to test our models more accurately. For instance, they
can collect data on behavior control practices in three
consecutive years along with data on the variables of
ethical behaviors. That should help test the models robustly.
Second, we have confined our study to the banking industry.
Future studies can enrich the sample types, for example,
by including other types of professional services such as
health care and law offices, to test whether different types
of professional services have different effects. Third, our
Study 2 only examined the effective practices from our
Study 1. Further study could offer more insights about
whether other practices (e.g., employee education and training)
have limited effectiveness by using filed experiments. Finally,
the research setting of our work was China. Although
control practices in China are fairly similar to those in
other countries, one can expect ethical problems to be
influenced by culture and institutions. In future studies, it is
worthwhile to consider some contextual factors relevant to
ethical behaviors.
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In order to explore the mechanism and boundary conditions of the influence

of benevolent leadership on knowledge sharing, we took postgraduate

supervisor as participants and constructed a moderated mediating effect

model. In this study, a total of 1,083 valid questionnaires were collected

by questionnaire method and the confirmatory factor analysis, correlation

analysis, regression analysis, and Hayes’s PROCESS macro were used to

analyze the data. The results show that benevolent leadership positively

affects knowledge sharing. Creative self-efficacy mediates the relationship

between benevolent leadership and knowledge sharing. Professional identity

moderates the relationship between benevolent leadership and creative self-

efficacy, when the professional identity is (M − 1 SD) and (M + 1 SD),

the moderating effect is significant, while when the professional identity

is (M), the moderating effect is not significant. Research stress moderates

the relationship between creative self-efficacy and knowledge sharing, when

research stress is (M − 1 SD), (M), and (M + 1 SD), the moderating effect

is significant. Professional identity and research stress jointly moderated the

mediating effect of creative self-efficacy. Professional identity moderated the

first half path of the mediating model, while research stress moderated the

second half path of the mediating model. When the level of professional

identity is high and research stress is high, benevolent leadership has the

greatest positive influence on knowledge sharing through creative self-

efficacy. When the level of professional identity is low and research stress is

high, benevolent leadership has the greatest negative influence on knowledge

sharing through creative self-efficacy. This study enriches the relevant

research on benevolent leadership and knowledge sharing, explores the

conditions and factors that enhance or buffer benevolent leadership, and

shows that the best effect can be achieved when the leadership behavior is

consistent with the situational factors.

KEYWORDS

benevolent leadership, knowledge sharing, creative self-efficacy, professional
identity, research stress
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Introduction

With the development of economy and society, the
competition among universities is becoming more and
more fierce, and knowledge sharing plays an increasingly
important role in winning competitive advantages for
universities. Postgraduate supervisors whose main task is
talent cultivation and scientific research play an important
role in knowledge inheritance, innovation and sharing (Lu,
2017). What methods the leaders take and what conditions
they create to encourage postgraduate supervisors to share
knowledge, so as to improve the quality of talent cultivation
and scientific research to enhance the competitiveness of
schools, has become a problem that all universities must
solve. However, in the existing literature, there are few studies
on knowledge sharing of postgraduate supervisors. The
purpose of this study is to explore what factors influence the
knowledge sharing of postgraduate supervisors, and what
are the action mechanism and boundary conditions of this
influence.

In the organization, not everyone is willing to share
knowledge (Sedighi et al., 2016), the main reason is that
individuals have the risk of being surpassed and replaced
by others after knowledge sharing (Su et al., 2018, 2021,
2022). The factors that affect knowledge sharing can be
divided into organizational factors and individual factors
(Li et al., 2014; Xu et al., 2020). Among organizational
factors, the influence of leadership on knowledge sharing
deserves attention. Leaders can influence knowledge sharing
not only through their own behaviors, but also through
organizational culture, atmosphere, values, and institutional
system (Le and Lei, 2018; Le and Than, 2020; Than
et al., 2020). Benevolent leadership provide comprehensive
and personalized compassion and care for the work and
life of their subordinates (Cheng et al., 2002), according
to the social exchange theory (Blau, 1964), subordinates
will reciprocate with corresponding work achievements or
altruistic behaviors (Farh et al., 2006). For postgraduate
supervisors, knowledge sharing is a practical and efficient way
to pay back when they reward benevolent leaders. It can be
concluded that benevolent leadership has a positive role in
promoting the knowledge sharing behavior of postgraduate
supervisors.

Among the individual factors affecting knowledge sharing,
self-efficacy is an important factor (Liu and Liu, 2011). The
creative self-efficacy is the embodiment of self-efficacy in
the field of creation (Tierney and Farmer, 2002, 2011), the
employees with a high sense of creative self-efficacy have a
stronger desire to share knowledge (Yoon and Han, 2018).
Knowledge sharing is largely limited by individual abilities
and qualities. When postgraduate supervisors are confident in
their knowledge, ability, and creative thinking, they will have
a higher sense of creative self-efficacy and a higher willingness

to share knowledge, and vice versa. Individual creative self-
efficacy is influenced by leadership behavior. Benevolent
leadership not only understands postgraduate supervisors,
help them solve their problems, but also creates a relaxed
working environment. Benevolent leadership promotes the
improvement of postgraduate supervisors’ creative self-efficacy.
Therefore, it can be inferred that creative self-efficacy plays a
mediating role between benevolent leadership and knowledge
sharing.

Although benevolent leadership can positively affect creative
self-efficacy, this relationship is affected by the attitude of
individuals to the work they are engaged in. If individuals
have a high degree of identification with the work they are
engaged in, the positive influence of benevolent leadership on
creative self-efficacy will be enhanced. If individuals have a
low degree of identification with the work they are engaged
in, the negative influence of benevolent leadership on creative
self-efficacy will be enhanced (Wu et al., 2012; Li et al., 2018).
The relationship between creative self-efficacy and knowledge
sharing will also be affected by external conditions. Combines
the actual conditions of the work of postgraduate supervisors,
this manuscript considers research stress as an important
environmental factor. Because research stress is a challenging
stress, it can be considered that the relationship between creative
self-efficacy and knowledge sharing is closer when research
stress is high.

The influence of different leadership styles on knowledge
sharing has been studied in the previous literature, the
differences between this study and previous studies are
as follows: First, take the postgraduate supervisors as the
participant for research. Second, benevolent leadership is
studied as a separate variable from the content of paternalistic
leadership. Third, design two moderating variables, not only
to examine the role of each moderating variable, but also
to explore the jointly role of the two moderating variables.
This study focuses on the following questions: the influence of
benevolent leadership on knowledge sharing of postgraduate
supervisors; the mediating effect of creative self-efficacy; the
moderating effect of professional identity and research stress;
how professional identity and research stress jointly moderate
the mediating effect of creative self-efficacy between benevolent
leadership and knowledge sharing. The specific theoretical
model is shown in Figure 1.

Theory and hypotheses

The influence of benevolent leadership
on knowledge sharing

Benevolent leadership refers to the individual,
comprehensive, and long-term care shown by leaders for the
personal well-being of their subordinates (Cheng et al., 2004).
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FIGURE 1

Hypothesized model.

The benevolent of leaders refers to the individual care shown
by leaders to their subordinates. This kind of benevolent
is not distributed to all subordinates equally, but varies
according to the contributions and interests of subordinates
(Farh and Cheng, 2000). The idea that human nature is
good and people-oriented is the philosophical basis for the
generation of benevolent leadership. Benevolent leadership
leads others through virtue and emphasizes the interaction
of social relations. When all parties can fulfill their roles
dutifully, they can maintain the harmony of relations (Zhang
et al., 2013b). Although the dimension of personalized
care in transformational leadership is similar to that of
benevolent leadership, the difference between them is still
relatively large. Transformational leadership originates
from the Western cultural background. The meaning of
the dimension of personalized care mainly refers to the
concern of leaders for the problems of subordinates in work,
providing guidance, support, and help for subordinates in
work, but rarely involving the problems of subordinates in
personal life. However, while caring about the work level
of their subordinates, benevolent leadership also extend
it to the life level. In particular, when their subordinates’
families encounter difficulties in life, leaders will generally
give assistance within their capabilities, such as helping
their families to seek medical treatment and helping their
children to go to school (Li et al., 2016). Benevolent leaders’
concern and help for their subordinates in their work and life
will inevitably promote their subordinates to have positive
behaviors and positive returns. Previous studies have shown
that benevolent leadership has a significant positive predictive
effect on work engagement (Xu et al., 2018), altruistic behavior
(Gumusluoglu et al., 2019), work performance (Jin et al.,
2016), psychological empowerment (Chan, 2017), psychological
well-being (Erkutlu and Chafra, 2016), creativity behavior (Lin
et al., 2018).

Knowledge sharing is that individuals provide task
information and experience to help others, through the process

of working with others to solve problems, develop new ideas and
implement new processes (Ipe, 2003). In essence, knowledge
sharing is a process in which individuals exchange knowledge
and create new knowledge together (Wang and Noe, 2010).
Knowledge sharing is a voluntary behavior of individuals. It
is a process in which knowledge owners voluntarily transfer
knowledge to others so that others can use the knowledge
(Saeed et al., 2022). Even if there is no such requirement
in the rules and regulations of the unit, knowledge owners
are obligated to transfer knowledge (Su et al., 2022). Since
knowledge sharing can make the information of individuals
with different majors, backgrounds, experiences, knowledge,
and skills in the organization gather together, and then break
the barriers between knowledge owners and realize the free flow
of knowledge within a certain range, knowledge sharing has a
very significant positive effect on the organization (Wang et al.,
2012; Bavik et al., 2018; Jiang and Chen, 2021). Knowledge
sharing has a “double-edged sword” effect on individuals. On
the one hand, in the process of knowledge sharing, individual
knowledge is reorganized and integrated, and new ideas and
ideas are generated in the process of sharing with others (Dong
et al., 2017). Knowledge sharing plays the role of “individual
gain.” On the other hand, in the process of knowledge sharing,
after others master the relevant knowledge, the individual’s
knowledge advantage will be lost, leading to the weakening
of competitiveness (Su et al., 2018, 2021, 2022). Knowledge
sharing plays the role of “individual loss.” Therefore, how
to motivate employees to share knowledge has become a
problem that organizations must face (Wu and Lee, 2017; Wu,
2021).

Multiple studies have demonstrated that leadership can
influence knowledge sharing. Empowering leadership promote
knowledge sharing by letting subordinates take responsibility,
participate in decision-making, and communicate with each
other (Srivastava et al., 2006). Transformational leadership
promote knowledge sharing by building common goals,
reducing self-interest motives, and providing personalized
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care (Shih et al., 2012; Liu and DeFrank, 2013; Dong
et al., 2017). Self-sacrificial leadership promote knowledge
sharing by emphasizing the mission and objectives of the
organization and setting an example (Su et al., 2022).
Benevolent leaders will not only give more attention and
care to postgraduate supervisors in work, but also take
care of many things outside of work or family members.
According to the “reciprocity rule” in the social exchange
theory (Blau, 1964), when one party receives favors and
help from the other party, it will actively take actions to
give the other party the same value in return (Gao and
Liu, 2021). Benevolent leadership’s psychological and material
support behavior will make the postgraduate supervisors feel
grateful and return. This return is not only limited to the
leader himself, but also spills over to the organizational level.
For postgraduate supervisors, knowledge sharing is the most
effective and convenient way for them to repay their leaders
and organizations. Therefore, it is inferred that benevolent
leadership positively predicts knowledge sharing behavior of
postgraduate supervisors. Based on this, hypothesis 1 is
proposed:

Hypothesis 1: Benevolent leadership can positively predict
knowledge sharing of postgraduate supervisors.

The mediating effect of creative
self-efficacy on the relationship
between benevolent leadership and
knowledge sharing

Creative self-efficacy is an individual’s evaluation of whether
a certain work he or she is engaged in has the ability and
confidence to produce creative behavior, which reflects the
individual’s self-belief or expectation for himself or herself
in creative activities (Tierney and Farmer, 2002). Yang et al.
(2011) further explained the creative self-efficacy as the special
self-efficacy of individuals in their creative activities and the
expression of their belief in the realization of their creativity.
It can be understood from four aspects: the belief that you
can generate new ideas, the confidence that you can solve
problems creatively, the skill and impulse to help others
complete new ideas, and the confidence that you can find
solutions to new problems (Yang et al., 2011). Previous
studies have shown that creative self-efficacy has a significant
positive predictive effect on innovation behavior (Mielniczuk
and Laguna, 2018; Newman et al., 2018), creative performance
(Tierney and Farmer, 2011), and is an important factor to
promote organizational development (Puente-Diaz, 2016). The
influencing factors of creative self-efficacy can be roughly
divided into organizational factors, leadership factors, job-
related factors, individual factors, etc. (Yang and Cheng, 2009;

Yang et al., 2011). Among them, the positive influence of
leadership factors on creative self-efficacy has been supported by
many studies (Gong et al., 2009; Gu et al., 2015; Ye et al., 2018,
2019).

Benevolent leaders’ personalized care and compassion for
subordinates and their families in work and life can improve
the creative self-efficacy of postgraduate supervisors in the
following two aspects. First, the encouragement and support
of benevolent leaders to the work of their subordinates
provides a safe psychological environment, stimulates the
role obligation of postgraduate supervisors, increases work
confidence, and enables postgraduate supervisors to dare to
generate and try new ideas without worrying about the
negative impact of failure (Emilia and Mariola, 2018). Secondly,
benevolent leader’s concern for the personal life and family of
subordinates can make the postgraduate supervisor concentrate
more time and energy on the work, and avoid trifles to
delay and affect the work (Chen et al., 2014). Therefore, the
postgraduate supervisor can concentrate on creative work,
and thus improve the personal sense of creative self-efficacy.
The positive effect of benevolent leadership on creative self-
efficacy has been proved by relevant studies (Xia et al.,
2022).

Creative self-efficacy is the specific application of individual
self-efficacy in creative activities, is the subjective evaluation
of individual’s creative ability, and is the premise and basis of
creative behavior. Postgraduate supervisors with high creative
self-efficacy tend to be more willing to share knowledge.
There are two main reasons. First, knowledge sharing helps
postgraduate supervisors improve their expert power and
organizational status (Wipawayangkool and Teng, 2016).
Postgraduate supervisors with a high creative self-efficacy are
more confident. They believe that they can generate new ideas
in their study and work, like to think and explore work with
new eyes and perspectives, and also believe that they can
help others solve problems or promote the development of
the organization through their own knowledge sharing (Yoon
and Han, 2018; Wang et al., 2020). Therefore, they are more
likely to be respected by others and valued by the organization.
Second, knowledge sharing is conducive to the improvement of
the quality of postgraduate supervisors. The knowledge sharing
process of postgraduate supervisors is not only a process for
others to understand and accept knowledge, but also a process
in which individual knowledge becomes clearer, organized,
systematic and scientific. In the process of sharing knowledge,
individuals must first think, sort out, summarize their own
knowledge before sharing it, so in the process of knowledge
sharing, postgraduate supervisors will also have greater benefits
(Tang et al., 2020; Tantawy et al., 2021).

According to the social exchange theory (Blau, 1964), caring,
support, tolerance, and other behaviors of benevolent leadership
have a positive influence on the creative self-efficacy (Yang
et al., 2011). According to the content related to self-efficacy in
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social cognitive theory (Bandura, 1977), it can be inferred that
the creative self-efficacy has a positive influence on knowledge
sharing (Xu et al., 2021). Therefore, it can be concluded that the
benevolent leadership promotes the knowledge sharing of the
postgraduate supervisors by improving the creative self-efficacy.
Based on this, hypothesis 2 is proposed:

Hypothesis 2: Creative self-efficacy mediates the
relationship between benevolent leadership and
knowledge sharing.

The moderating effect of professional
identity on the relationship between
benevolent leadership and creative
self-efficacy

Professional identity is an individual’s positive attitude and
strong sense of investment in a certain occupation, which
is reflected in the desire of the individual to maintain the
occupation and the degree of love for the occupation (Lasky,
2005; Tripathi et al., 2020). Professional identity is based on
the theory of social identity (Zhao et al., 2022), influenced by
individual characteristics, the cultural atmosphere at that time
and the evaluation of a certain career by social groups, and
according to individual characteristics and social evaluation to
determine their feelings and value significance of the occupation
(Sheybani and Miri, 2019; Wei, 2021). Teachers’ professional
identity is the synthesis of teachers’ positive cognition,
experience, and behavioral tendency toward their profession
and their internalized professional role (Mahmoudi-Gahrouei
et al., 2016; Sardabi et al., 2018). It is a multi-dimensional
structure composed of four factors: professional value, role
value, professional sense of belonging, and professional behavior
tendency (Wei et al., 2013). Previous studies have shown that
teachers’ professional identity, as a protective factor, plays
an enhanced role in job engagement, job satisfaction, career
happiness, career commitment, professional development, job
performance, mental health, and other factors (Ng and
Feldman, 2008; Hong, 2010), while reducing occupational stress,
job burnout, turnover intention, and other negative factors
(Beijaard et al., 2000; Wei et al., 2013).

Professional identity can be divided into different levels
such as high and low, strong and weak, so it is used as
a moderating variable in this study. Individuals with high
professional identity have a positive attitude toward work
(Beijaard et al., 2004), pay attention to the accumulation of
professional knowledge and the improvement of professional
skills (Wang et al., 2011), are willing to pay time and energy for
work, and aspire to achieve work achievements, and have a good
career development prospect (Luo et al., 2014). Individuals with
low professional identity have a negative attitude toward work,

are not willing to pay in the work, are prone to job burnout
and negative emotions (Zhao et al., 2022), and are prone to
turnover when encountering setbacks (Chen et al., 2020). In this
study, professional identity as an individual variable moderates
the relationship between benevolent leadership and creative
self-efficacy. When postgraduate supervisors have a high level
of professional identity, the relationship between benevolent
leadership and creative self-efficacy is positively enhanced.
Because when postgraduate supervisors have a positive attitude
toward the work, the benevolent leadership’s care, support,
encouragement, and other behaviors strengthen the creative
self-efficacy of postgraduate supervisors (Yang et al., 2011).
When postgraduate supervisors have a low level of professional
identity, the relationship between benevolent leadership and
creative self-efficacy is negatively enhanced. The main reason for
this situation is that when the individual’s professional identity
is low, he will have a negative attitude toward work, and his
requirements for his work will continue to decrease (Ding et al.,
2022). The kindness and support of benevolent leadership, and
even the tolerance of “those who make mistakes,” are regarded
as “lax requirements,” “acquiescence in deviant behavior,” and
“weak and incompetence,” which leads to worse and worse
results (Li et al., 2022). Therefore, hypothesis 3 is proposed:

Hypothesis 3: Professional identity plays a moderating
role between benevolent leadership and creative self-efficacy.
The higher the professional identity, the stronger the positive
influence of benevolent leadership on creative self-efficacy.
The lower the professional identity, the stronger the negative
influence of benevolent leadership on creative self-efficacy.

The moderating effect of research
stress on the relationship between
creative self-efficacy and knowledge
sharing

Research stress refers to the stress generated in the process
of completing scientific research tasks or carrying out scientific
research activities. Stress has both positive and negative effects.
Depending on the different effects, it can be divided into enstress
and distress (Selye, 1982). According to the nature of work
stress and its effects, the challenge-hindrance model of stress
divides stress into challenge stressors and hindrance stressors
(Cavanaugh et al., 2000). Challenge stressors is a kind of stress
that can promote the growth and development of individuals
(Rodell and Judge, 2009). It is mainly related to workload, time
pressure, job complexity, and job responsibilities (Crawford
et al., 2010). Hindrance stressors is a kind of stress that
hinders the development of individual ability and work harvest
(Boswell et al., 2004; LePine et al., 2005). It is mainly related
to job insecurity, role conflict, and work distress (Podsakoff
et al., 2007; Mazzola and Disselhorst, 2019). For postgraduate
supervisors, the research stress should belong to the challenge
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stress, because scientific research is one of the main work
tasks of postgraduate supervisors, and many of the assessment
indicators of postgraduate supervisors are related to scientific
research. Research stress is something that every postgraduate
supervisor will encounter in their work.

As an environmental variable, research stress plays a
moderating role in the relationship between creative self-
efficacy and knowledge sharing of postgraduate supervisors.
First, under the condition of high research stress, it arousal
the postgraduate supervisors’ research needs and motives, and
has an incentive effect on research behavior (Bunce and West,
1994). Postgraduate supervisor adopt a positive attitude and
behavior to cope with the stress. Knowledge sharing is conducive
to the integration and innovation of personal knowledge and
the completion of scientific research tasks. Therefore, the higher
the research stress, the closer the relationship between creative
self-efficacy and knowledge sharing. Second, the affective events
theory regard (Weiss and Cropanzano, 1996), affective reactions
and work behaviors of different individuals are different for the
same stressful event (Duan et al., 2011). The transactional theory
of stress regard (Lazarus and Folkman, 1984), the influence
of stress on individual psychology and behavior depends on
individual evaluation and judgment of stress. According to
the above two theories, under the condition of high research
stress, postgraduate supervisors will regard research stress
as challenges and opportunities, and they will take positive
behaviors to cope with the stress, so they will have more
knowledge sharing behaviors. While under the condition of low
research stress, due to insufficient stress and other reasons, the
enthusiasm of postgraduate supervisors to share knowledge is
also low. Based on this, hypothesis 4 is proposed:

Hypothesis 4: Research stress plays a moderating role
between creative self-efficacy and knowledge sharing. The
greater the research stress, the closer the relationship
between creative self-efficacy and knowledge sharing will be.

A moderated mediating effect among
the five variables

According to the above explanation, this study believes that
benevolent leadership can be used as the independent variable,
knowledge sharing as the dependent variable, creative self-
efficacy as the mediating variable, and professional identity and
research stress as the moderating variable to form a moderated
mediating effect model. Due to the complexity of the situation,
the mediating effect of benevolent leadership on knowledge
sharing through creative self-efficacy is likely to be affected by
more than one moderating variable. In this study, professional
identity as an individual variable and research stress as an
environmental variable jointly moderated the mediating effect

of benevolent leadership on knowledge sharing through creative
self-efficacy. Professional identity moderated the first half of
the mediating effect model, while research stress moderated the
second half of the mediating effect model.

The “motivation-opportunity-ability framework” of
individual behavior believe (Enno et al., 2008), a behavior
is most likely to occur when the motivation, ability, and
opportunity are combined (Blumberg and Pringle, 1982;
Abiero and Bradfield, 2021). The effectiveness of this
framework has been verified in many fields. In the field
of knowledge management, it is mainly used to explain
knowledge transmission, knowledge exchange, and knowledge
sharing (Tobin and Wesley, 2015; Elbaz et al., 2018). This
framework can also be used in this study to explain the
influence of independent variables, mediating variables and
moderating variables on knowledge sharing. Benevolent
leadership as a “motivation factor” influence knowledge
sharing, creative self-efficacy as a “ability factor” influence
knowledge sharing, professional identity, and research stress
together as a “opportunity factor” influence knowledge sharing.
As the moderating effect is jointly acted by professional identity
and research stress, it can be divided into four types: high
professional identity and high research stress, high professional
identity and low research stress, low professional identity and
high research stress, low professional identity and low research
stress. Since professional identity reflects an individual’s attitude
toward work and research stress reflects the challenge stress
felt by an individual. We infer that when an individual’s
professional identity is high and research stress is high, both
of them have a positive moderating effect on the mediating
effect of creative self-efficacy; when an individual’s professional
identity is low and research stress is high, both of them have a
negative moderating effect on the mediating effect of creative
self-efficacy. Accordingly, hypothesis 5 is put forward as follows:

Hypothesis 5: Professional identity and research stress
jointly moderate the mediating effect of benevolent
leadership on knowledge sharing through creative self-
efficacy. The higher the professional identity and research
stress, the stronger the positive moderating effect is on the
mediating effect of creative self-efficacy, while the lower
the professional identity and the higher research stress, the
stronger the negative moderating effect is on the mediating
effect of creative self-efficacy.

Materials and methods

Procedure and participants

This study collects data through questionnaire survey.
Using personal social network relationship and snowballing
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method, the questionnaire was distributed to many universities
in China. The online survey and on-site survey were used to
collect the questionnaire. The online survey was carried out
through professional platform what is named “Wenjuanxing,”
the on-site survey was carried out by sending questionnaires to
the participants and taking them back after answering them.
The confidentiality of the results was emphasized before the
survey, and the questionnaires were filled out voluntarily by the
participants. A total of 1,211 questionnaires were distributed,
after collecting the questionnaire, review the answers, delete
linear and wavy answers, and 1,083 valid questionnaires were
collected. Table 1 presents the demographic characteristics of
the sample. Of the 1,083 participants, included 709 (65.466%)
males and 374 (34.534%) females. 30 (3.139%) participants were
aged 30 years and below, 163 (15.051%) were aged 31–35 years,
355 (32.779%) were aged 36–40 years, 242 (22.345%) were
aged 41–45 years, 149 (13.758%) were aged 46–50 years, 112
(10.342%) were aged 51–55 years, and 28 (2.586%) were aged
56 years and above. There were 177 (16.343%) participants with
lecturer titles, 557 (51.431%) with associate professor titles, and
349 (32.226%) with professor titles. With regard to the years
as a postgraduate supervisor, 421 (38.873%) participants were
3 years and below, 257 (23.730%) were 4–6 years, 165 (15.236%)
were 7–9 years, and 240 (22.161%) were 10 years and above.

Measurements

The measurement scales used in this study were derived
from existing literature and have been used several times

TABLE 1 Demographic information of sample.

Characteristics Item n %

Gender Male 709 65.466

Female 374 34.534

Age 30 years and below 34 3.139

31–35 163 15.051

36–40 355 32.779

41–45 242 22.345

46–50 149 13.758

51–55 112 10.342

56 years and above 28 2.586

Professional titles Lecturer 177 16.343

Associate professor 557 51.431

Professor 349 32.226

Years as a
postgraduate
supervisor

3 years and below 421 38.873

4–6 257 23.730

7–9 165 15.236

10 years and above 240 22.161

N = 1,083.

in published academic articles, showing good reliability and
validity. All the scale items were rated on a five-point Likert
scale, with 1 implying “completely disagree” and 5 implying
“completely agree.”

Benevolent leadership
Benevolent leadership was measured using the Benevolent

Leadership Scale developed by Fu et al. (2012), this scale is
adapted from the scale developed by Cheng et al. (2000), which
consists of five items. Samples of these items are as follows: “The
leader will care about my personal life” and “The leader’s care for
me will extend to my family.” The Cronbach’s alpha for this scale
was 0.939.

Knowledge sharing
Knowledge sharing was measured using the Knowledge

Sharing Intention Scale developed by Wang and Zhu (2012),
which consists of five items. Samples of these items are as
follows: “I am willing to share my knowledge and experience
with others” and “When participating in the discussion, I will
provide my own opinions as much as possible.” The Cronbach’s
alpha for this scale was 0.881.

Creative self-efficacy
Creative self-efficacy was measured using the Creative Self-

Efficacy Scale developed by Tierney and Farmer (2002), which
consists of four items. Samples of these items are as follows:
“I think I’m good at putting forward new ideas” and “I have
confidence in my ability to solve problems creatively.” The
Cronbach’s alpha for this scale was 0.877.

Professional identity
Professional identity was measured using the Chinese

University Teachers Professional Identity Questionnaire
developed by Zhang et al. (2013a), which consists of six items.
Samples of these items are as follows: “As a postgraduate
supervisors, I often feel respected” and “I am proud to be a
postgraduate supervisors.” The Cronbach’s alpha for this scale
was 0.848.

Research stress
Research stress was measured using the Research Stress

Questionnaire developed by Zhang et al. (2013c), which consists
of three items. Samples of these items are as follows: “I am
worried about how to complete the research task” and “I feel a
lot of stress from my research work.” The Cronbach’s alpha for
this scale was 0.828.

Control variables
According to previous research, the gender, age, professional

title, years as a postgraduate supervisor were used as control
variables (Chen et al., 2022; Xia et al., 2022).
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Data analyses

Data analyses were conducted using SPSS23.0 and
AMOS23.0 (Wu, 2009, 2010), all comparisons were two-tailed,
and p-values < 0.05were considered statistically significant.
First, to establish the validity of the data. Confirmatory factor
analysis is used in AMOS23.0 to evaluate the discriminant
validity and common method bias between the five variables
(Wu, 2009). Second, descriptive analyses were conducted.
Descriptive the mean, standard deviation, and Pearson
Correlation test was used to measure the correlation between
the variables (Wu, 2010). Third, hypothesis test were conducted.
Before testing the model, all variables were standardized.
Explore the direct effect of the benevolent leadership on
knowledge sharing by regression analysis; Model 4 of PROCESS
was employed to test whether creative self-efficacy mediated
the effect of the benevolent leadership on knowledge sharing;
Model 1 of PROCESS was employed to test whether professional
identity moderated the effect of the benevolent leadership on
creative self-efficacy and research stress moderated the effect
of creative self-efficacy on knowledge sharing; Model 21 of
PROCESS was employed to test the moderated mediating effect
model composed of 5 variables such as benevolent leadership,
knowledge sharing, creative self-efficacy, professional identity,
and research stress (Hayes, 2013, 2017). In addition, mediating
effect and moderating effect analyses were tested using non-
parametric bootstrapping methods, the 95% confidence interval
produced by the bootstrapping procedure was examined and if
zero was not included within the confidence interval, the effect
was considered significant (Preacher and Hayes, 2004; Preacher
et al., 2007; Hayes, 2009).

Research results

Common bias test and discriminant
validity

In order to control the bias effect of common methods,
the scales with good reliability and validity are used as
the measuring tools. In the test process, the confidentiality
of the results and the use of the results for academic
research only were emphasized. The common method bias
was evaluated by control unmeasured single method-factor
approaches (Podsakoff et al., 2003; Zhou and Long, 2004).
Adding the common method variance (CMV) in confirmatory
factor analysis, Table 2 reveals that the fitting degree of
the “Five-factor model + CMV” model was not significantly
improved (MRMSEA = 0.008 < 0.05, MSRMR = 0.007 < 0.05,
MTLI = 0.016 < 0.1, M CFI = 0.019 < 0.1). Thus, there is no
serious common method bias in this data (Wen et al., 2018).

To test the discriminant validity between the five variables,
the goodness of fit of each competing factor model was

compared by confirmatory factor analysis. The results in Table 2
show that the fitting indicators of the “Five-factor model”
(χ2/df = 4.750, RMSEA = 0.059, SRMR = 0.043, TLI = 0.936,
CFI = 0.944) basically meet the standard and are significantly
better than other factor models (Hair et al., 2019), which
indicates that the research variables have good discriminant
validity.

Descriptive statistics and correlation
analysis

Means, standard deviations, and correlations of the variables
used in the analysis are presented in Table 3. The results
reveal that the benevolent leadership is significantly positively
correlated with knowledge sharing (r = 0.228, p < 0.01),
creative self-efficacy (r = 0.197, p < 0.01), professional identity
(r = 0.383, p < 0.01), and negatively correlated with research
stress (r = −0.007, p > 0.05). Knowledge sharing is significantly
positively correlated with creative self-efficacy (r = 0.351,
p < 0.01), professional identity (r = 0.334, p < 0.01), and
negatively correlated with research stress (r = −0.031, p > 0.05).
Creative self-efficacy is significantly positively correlated with
professional identity (r = 0.564, p < 0.01) and negatively
correlated with research stress (r = −0.050, p > 0.05).
Professional identity is positively correlated with research stress
(r = 0.035, p > 0.05).

Hypothesis testing

The input method was used for linear regression analysis
in SPSS, and the results revealed that the benevolent leadership
positively influences knowledge sharing (Model 1, B = 0.236,
SE = 0.032, p < 0.001). Therefore, Hypothesis 1 was verified.

In SPSS, Process Macro Model 4 (Hayes, 2013, 2017) was
used for mediating effect analysis. Creative self-efficacy is a
mediating variable, benevolent leadership is an independent
variable, and knowledge sharing is a dependent variable. It
can be seen from Table 4, benevolent leadership can positively
influences creative self-efficacy (Model 2, B = 0.202, SE = 0.027,
p < 0.001), creative self-efficacy can positively influences
knowledge sharing (Model 3, B = 0.323, SE = 0.019, p < 0.001),
benevolent leadership can positively influences knowledge
sharing (Model 3, B = 0.170, SE = 0.019, p < 0.001). The direct
effect of the model is 0.174 (SE = 0.030, CI [0.177, 0.294]),
and indirect effect is 0.065 (BootSE = 0.013, BootCI [0.041,
0.093]), the mediating effect accounts for 27.643% of the total
effect. Because creative self-efficacy has a significant mediating
effect between benevolent leadership and knowledge sharing,
hypothesis 2 is verified.

Process Macro Model 1 (Hayes, 2013, 2017) was used for
moderating effect analysis. It can be seen from Table 4, when
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TABLE 2 Discriminant validity and common method bias test results.

Model χ2 df χ2/df CFI TLI RMSEA SRMR

Single-factor model 9187.715 230 39.947 0.394 0.333 0.190 0.159

Two-factor model a 7345.057 229 32.074 0.518 0.468 0.169 0.191

Two-factor model b 5297.192 229 23.132 0.657 0.621 0.143 0.120

Three-factor model a 4311.398 227 18.993 0.724 0.692 0.129 0.120

Three-factor model b 4900.563 227 21.588 0.684 0.648 0.138 0.149

Four-factor model a 2266.432 224 10.118 0.862 0.844 0.092 0.077

Four-factor model b 3096.804 224 13.825 0.806 0.780 0.109 0.102

Five-factor model 1044.978 220 4.750 0.944 0.936 0.059 0.043

Five-factor model + CMV 747.937 197 3.797 0.963 0.952 0.051 0.030

Single-factor model = BL + KS + CSE + PI + RS; Two-factor model a = BL + KS + CSE, PI + RS; Two-factor model b = BL, KS + CSE + PI + RS; Three-factor model a = BL, KS + CSE,
PI + RS; Three-factor model b = BL + KS, CSE, PI + RS; Four-factor model a = BL, KS, CSE, PI + RS; Four-factor model b = BL, KS + CSE, PI, RS; Five-factor model = BL, KS, CSE,
PI, RS; “+” represents factor combination; BL, benevolent leadership; KS, knowledge sharing; CSE, creative self-efficacy; PI, professional identity; RS, research stress; CMV represents
homologous variance.

TABLE 3 Mean, standard deviation, and correlation analysis results of each variable.

Variable 1 2 3 4 5 6 7 8 9

1. Gender 1

2. Age −0.067* 1

3. Title −0.107** 0.613** 1

4. SA −0.060* 0.658** 0.628** 1

5. BL 0.039 −0.135** −0.094** −0.134** 1

6. KS 0.056 0.007 0.056 0.043 0.228** 1

7. CSE −0.095 −0.045 0.088** 0.036 0.197** 0.351** 1

8. PI 0.046 −0.059 0.014 −0.011 0.383** 0.334** 0.564** 1

9. RS 0.005 −0.026 −0.069* −0.064* −0.007 −0.031 −0.050 0.035 1

M 1.350 41.720 2.160 2.210 3.094 4.138 3.936 3.870 3.475

SD 0.476 6.966 0.679 1.177 0.934 0.470 0.591 0.605 0.882

*p < 0.05, **p < 0.01; Gender: 1, male; 2, female; Title: 1, lecturer; 2, associate professor; 3, professor; SA, Supervisor age: 1, 3 years and below; 2, 4–6 years; 3, 10 years and above; BL,
benevolent leadership; KS, knowledge sharing; CSE, creative self-efficacy; PI, professional identity; RS, research stress; M, mean; SD, standard deviation.

professional identity is a moderating variable, the interaction
coefficient between the benevolent leadership and creative
self-efficacy is significant (Model 4, B = 0.130, SE = 0.023,
p < 0.001), it shows that professional identity plays a moderating
role. Therefore, hypothesis 3 has been verified. In order to
better understand the moderating effect of professional identity
between the benevolent leadership and creative self-efficacy, the
professional identity is taken at three different levels according
to the average value and the average value plus or minus a
standard deviation (M − 1 SD, M, M + 1 SD). When the
level of professional identity is low (M − 1 SD), creative
self-efficacy will increase by −0.164 standard deviations for
every 1 standard deviation increase in benevolent leadership.
When the level of professional identity is high (M + 1 SD),
creative self-efficacy will increase by 0.095 standard deviation
for every 1 standard deviation increase in benevolent leadership
(Table 5). This suggests that the lower the professional identity,
the stronger the negative influence of benevolent leadership on
creative self-efficacy and the higher the professional identity,
the stronger the positive influence of benevolent leadership

on creative self-efficacy. The simple slope analysis diagram
of benevolent leadership and creative self-efficacy drawn with
professional identity as the moderating variable reflects the same
rule (Figure 2). It can be seen from Table 4, when research stress
is a moderating variable, the interaction coefficient between the
creative self-efficacy and research stress is significant (Model
5, B = 0.062, SE = 0.014, p < 0.01), it shows that research
stress plays a moderating role. Therefore, hypothesis 4 has been
verified. In order to better understand the moderating effect of
research stress between the creative self-efficacy and knowledge
sharing, the research stress is taken at three different levels
according to the average value and the average value plus or
minus a standard deviation (M − 1 SD, M, M + 1 SD). When
the level of research stress is low (M − 1 SD), knowledge
sharing will increase by 0.302 standard deviations for every
1 standard deviation increase in creative self-efficacy. When
the level of research stress is high (M + 1 SD), knowledge
sharing will increase by 0.427 standard deviation for every 1
standard deviation increase in creative self-efficacy (Table 5).
This suggests that when the research stress level is high, the
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TABLE 4 Regression analysis results of mediating and
moderating effects.

Variables Model 1 Model 2 Model 3 Model 4 Model 5

KS CSE KS CSE KS

Constant −0.250 0.624 −0.452 0.488 −0.387

Gender 0.116 −0.196** 0.179** −0.227*** 0.203**

Age −0.006 −0.024*** 0.002 −0.016** 0.001

Title 0.104 0.229*** 0.031 0.174*** 0.026

SA 0.051 0.057 0.032 0.024 0.017

BL 0.236*** 0.202*** 0.170*** −0.035

CSE 0.323*** 0.364***

PI 0.590***

BL × PI 0.130***

RS −0.029

CSE × RS 0.062**

R 0.251 0.268 0.400 0.607 0.372

R2 0.063 0.072 0.160 0.368 0.138

F 14.514*** 16.714*** 34.081*** 89.604*** 24.643***

**p < 0.01, ***p < 0.001; SA, supervisor age; BL, benevolent leadership; KS, knowledge
sharing; CSE, creative self-efficacy; PI, professional identity; RS, research stress.

TABLE 5 Moderating effect on different moderated
levels of PI and RS.

Effect SE t P LLCI ULCI

PI (M - 1 SD) −0.164 0.035 −4.665 0.000 −0.233 −0.095

PI (M) −0.035 0.027 −1.300 0.194 −0.087 0.018

PI (M + 1 SD) 0.095 0.032 2.995 0.003 0.033 0.157

RS (M - 1 SD) 0.302 0.035 8.522 0.000 0.232 0.372

RS (M) 0.364 0.029 12.589 0.000 0.308 0.421

RS (M + 1 SD) 0.427 0.039 10.944 0.000 0.350 0.503

PI, professional identity; RS, research stress; M, mean; SD, standard deviation.

correlation between creative self-efficacy and knowledge sharing
is closer. The simple slope analysis diagram of creative self-
efficacy and knowledge sharing drawn with research stress as the
moderating variable reflects the same rule (Figure 3).

In order to better explore the relationship between the five
variables, in SPSS, Process Macro Model 21 (Hayes, 2013, 2017)
was used for moderated mediating effect analysis, the results
are shown in Figure 4. According to Table 6, both professional
identity and research stress moderated the mediating effect of
creative self-efficacy, but the direction and magnitude of the
moderating effect were different. When professional identity
and research stress were positive one standard deviation (M + 1
SD), the indirect effect value was 0.036. When professional
identity was negative one standard deviation (M − 1 SD) and
research stress was positive one standard deviation (M + 1 SD),
the indirect effect value was −0.062. This suggests that when the
professional identity level was high and the research stress level
was high, the indirect effect was the positive stronger; when the
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FIGURE 2

Moderating effect of PI. BL, benevolent leadership; CSE, creative
self-efficacy; PI, professional identity.
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Moderating effect of RS. CSE, creative self-efficacy; KS,
knowledge sharing; RS, research stress.

professional identity level was low and the research stress level
was high, the indirect effect was negative stronger.

Discussion

This study took 1,083 postgraduate supervisors as
participants to explore the relationships among benevolent
leadership, knowledge sharing, creative self-efficacy,
professional identity and research stress, and built a moderated
mediating effect model. This study explores the mechanism
and boundary conditions of benevolent leadership’s influence
on knowledge sharing, and answers not only “how” benevolent
leadership influences knowledge sharing, but also “when”
the influence is stronger or weaker. The results of this study
enrich the literature and theory of benevolent leadership
and knowledge sharing, and also have some implications for
management practice.
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knowledge sharing  benevolent leadership 

 professional identity  research stress 

 creative self-efficacy 

0.165***(0.029) 

FIGURE 4

A moderated mediating effect model results. ∗P < 0.05, ∗∗∗P < 0.001; the coefficients in the model are unstandardized, with standard errors in
parentheses.

Theoretical implications

First, deepen the understanding of knowledge sharing
of postgraduate supervisors and enrich relevant research. In
China, postgraduate supervisors are mainly responsible for two
tasks: cultivate postgraduates and conducting scientific research
(Lu, 2017). Although the post of postgraduate supervisor
belongs to academic position, the practitioners of academic
position who do not have the qualification of postgraduate
supervisor cannot cultivate postgraduates (Yin et al., 2021).
Postgraduate supervisors have a closer relationship with
knowledge sharing than those in other academic positions.
(1) Cultivating postgraduates requires postgraduate supervisors
to impart and share their knowledge with postgraduate
(Cheng and Cao, 2021). (2) Postgraduate supervisors have
accumulated certain knowledge during scientific research, and
they have the ability and quality to share knowledge (Sun
et al., 2019). (3) Knowledge sharing can help postgraduate
supervisors obtain more information and resources, which
benefits both individuals and organizations. Therefore, they
play an important role in the academic development of an
organization and it is particularly necessary to study the
knowledge sharing of postgraduate supervisors. In the previous
empirical studies, there are few studies that take postgraduate
supervisor as participants, and even fewer studies that explore
how leadership style influences the psychology and behavior
of postgraduate supervisor. This study proves that benevolent
leadership can positively promote the creative self-efficacy and
knowledge sharing of postgraduate supervisor, and explores the
influence of professional identity and research stress, which
deepens the understanding of knowledge sharing and enriches
the relevant research on postgraduate supervisor.

Second, enriches the theoretical research of benevolent
leadership. Different cultural backgrounds give birth to different
leadership theories. Benevolent leadership is rooted in the
thought of “benevolence” in traditional Chinese culture (Farh
and Cheng, 2000). “Benevolence” emphasizes friendship, help,

understanding, sympathy, and tolerance among people. In
terms of leadership behavior, leaders should not only be
responsible for the development of the organization and the
completion of work tasks, but also care for the personal
well-being and living conditions of their subordinates (Cheng
et al., 2004). This kind of care will not only extend to
the subordinates’ families and matters outside their work,
but also show their understanding of difficulties encountered
in subordinates’ work and tolerance of mistakes made by
subordinates. Benevolent leadership emphasizes that the leaders’
personalized, comprehensive and persistent care for the well-
being of their subordinates is highly consistent with Chinese
values, behavior patterns, and interpersonal communication
models. It has been widely welcomed by Chinese and widely
exists in Chinese organizations around the world (Lin et al.,
2018), which has promoted the development and performance
improvement of the organizations (Wang et al., 2018).
However, compared with other types of leadership styles, there
is still less research on benevolent leadership. This study
constructs a moderated mediating effect model with benevolent
leadership as the independent variable, knowledge sharing as

TABLE 6 Mediating effects of CSE on different moderated
levels of PI and AS.

PI RS Effect BootSE BootLLCI BootULCI

M-1 SD M-1 SD −0.046 0.013 −0.074 −0.024

M-1 SD M −0.054 0.014 −0.083 −0.028

M-1 SD M + 1 SD −0.062 0.017 −0.098 −0.031

M M-1 SD −0.010 0.008 −0.026 0.006

M M −0.011 0.009 −0.030 0.006

M M + 1 SD −0.013 0.011 −0.036 0.007

M + 1 SD M-1 SD 0.026 0.010 0.010 0.049

M + 1 SD M 0.031 0.010 0.012 0.054

M + 1 SD M + 1 SD 0.036 0.012 0.014 0.062

CSE, creative self-efficacy; PI, professional identity; RS, research stress; M, mean; SD,
standard deviation.
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the dependent variable, creative self-efficacy as the mediating
variable, and professional identity and research stress as the
moderating variables. It has accumulated the relevant literature
of benevolent leadership research and enriched the theoretical
research related to benevolent leadership.

Third, discusses the influence of benevolent leadership
on knowledge sharing. From the social exchange theory,
it can be seen that individuals always tend to follow the
principle of reciprocity for equal value social exchange (Blau,
1964). Although individuals always tend to hide knowledge
rather than share it in order to win respect and prestige
(Park et al., 2017; Wang et al., 2020), caring and supportive
behaviors of benevolent leaders inspire gratitude among
subordinates. When leaders show sympathy and concern for
subordinates, postgraduate supervisor will also give rewards
with corresponding positive behaviors (Li et al., 2016). This
study confirms the positive effect of benevolent leadership
on knowledge sharing, highlights the important effect of
benevolent leadership on knowledge sharing, and deepens
the understanding of the relationship between benevolent
leadership and knowledge sharing.

Fourth, explored the mediating effect of creative self-
efficacy. After confirming the positive influence of benevolent
leadership on knowledge sharing, it is particularly necessary to
explore the internal mechanism of this influence. This study
proves that creative self-efficacy has a partial mediating effect
between benevolent leadership and knowledge sharing, that is,
benevolent leadership can not only directly affect knowledge
sharing, but also indirectly affect knowledge sharing through
creative self-efficacy. Since the improvement of the creative self-
efficacy of postgraduate supervisor is what benevolent leaders
hope to see, social exchange theory can explain the positive
role of benevolent leaders in creative self-efficacy (Yang et al.,
2011). Social cognitive theory can also explain the positive
effect of benevolent leadership on creative self-efficacy. Since
social cognitive theory holds that social persuasion is beneficial
to improve individual self-efficacy, trust, encouragement, and
praise from leaders, as an important kind of social persuasion,
are conducive to improving postgraduate supervisors’ creative
self-efficacy (Zhang et al., 2018). Social cognitive theory
emphasizes that self-efficacy is the key factor leading to
individual behavior (Bandura, 1977). Therefore, the higher
the creative self-efficacy of postgraduate supervisors, the more
confidence in themselves, the more likely to appear knowledge
sharing (Bandura, 1982). From the above discussion, it can be
seen that the creative self-efficacy plays a mediating role, which
not only reflects the relationship between benevolent leadership
and creative self-efficacy but also reflects the relationship
between creative self-efficacy and knowledge sharing. In a
word, benevolent leadership increases knowledge sharing by
improving the creative self-efficacy of postgraduate supervisors.

Fifth, tested the moderating effect of professional identity
and research stress. Previous studies mainly used professional

identity as an independent variable, dependent variable and
mediator variable, and rarely used it as a moderator variable.
This study believes that professional identity reflects an
individual’s attitude toward his occupation, and different
attitudes will bring different effects on the relationship between
variables (Zhao et al., 2022). Therefore, professional identity
can also be used as a moderating variable in the study. The
results show that the relationship between benevolent leadership
and creative self-efficacy is different under different levels of
professional identity. When the level of professional identity is
high (M + 1 SD), the moderating effect of professional identity
is significant. With the increase of benevolent leadership, the
level of creative self-efficacy is also increasing. When the level
of professional identity is general (M), the moderating effect
of professional identity is not significant. When the level of
professional identity is low (M − 1 SD), the moderating
effect of professional identity is significant. With the increase
of benevolent leadership, the creative self-efficacy decreases.
The emergence of this situation, on the one hand, makes us
deepen our understanding of the importance of professional
identity, and on the other hand, illustrates once again that
the effectiveness of leadership behavior is different under
different conditions (Zhang et al., 2018). When subordinates
do not agree with their profession, the caring and tolerance to
mistakes of benevolent leadership may make subordinates lower
their requirements on themselves, and thus make them more
mediocrity and muddle along in work, and even produce work
withdrawal behavior or workplace deviant behavior (Ding et al.,
2022).

The research stress is an important environmental variable
affecting the work and life of postgraduate supervisor.
According to the challenge-hindrance stressors model, research
stress belongs to challenge stressor, which brings more gains and
growth to employees (Cavanaugh et al., 2000). Under different
research stress conditions, the relationship between creative
self-efficacy and knowledge sharing is different. The higher
the research stress, the closer the relationship between creative
self-efficacy and knowledge sharing will be. According to the
theory of emotional arousal, higher research stress will stimulate
the passion and vitality of postgraduate supervisor with high
creative self-efficacy (Bunce and West, 1994), they will be more
confident, have more positive behaviors, and therefore have
more knowledge sharing behaviors. The results of this study not
only prove the moderating effect of research stress on creative
self-efficacy and knowledge sharing, but also prove the positive
effect of challenge stress on work.

Sixth, deepen the understanding of the effectiveness of
leadership behavior. Whether a certain leadership behavior is
effective or how the effect is, there are differences in different
influence mechanisms and different situations (Farh and Cheng,
2000). Many studies have shown that the same leadership
behavior is effective in one situation and may not be effective
in another situation (Li et al., 2014; Zhang et al., 2018). This
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study fully considers the difference and complexity of the
situation, takes professional identity and research stress as
moderating variables, comprehensively considers the influence
of the two moderating variables on the mediating effect. When
the postgraduate supervisor has a high level of professional
identity and high research stress, he has the will to pay for his
own work from the individual perspective, and an atmosphere
to promote work harder from the environmental perspective.
Therefore, benevolent leadership has a positive influence
on knowledge sharing through creative self-efficacy. When
postgraduate supervisors have low professional identity and
high research stress, they will not recognize their own work from
the perspective of individuals and are even less willing to pay for
their work. From the perspective of the environment, research
stress has become a burden. Therefore, benevolent leadership
has a negative influence on knowledge sharing through
creative self-efficacy. The moderated mediating effect model
constructed in this study comprehensively explains the influence
of multiple moderating variables on the relationship between
benevolent leadership and knowledge sharing, deepening the
understanding of the effectiveness of leadership behavior.

Practical implications

First, show benevolent leadership behavior and promote
knowledge sharing. Postgraduate supervisors are typical
knowledge workers, who have strong autonomy and creative
in their work. The leadership style of caring, support and
tolerance shown by benevolent leaders highly conforms to the
characteristics of postgraduate supervisors’ work. In practical
work, leaders can encourage postgraduate supervisors to share
more knowledge and make contributions to the development
of the organization with their own knowledge by caring
about their work and life, solving their difficulties, creating a
relaxed working environment, and other benevolent leadership
behaviors (Li et al., 2022). Second, increase job opportunities
and improve creative self-efficacy. According to the social
cognitive theory, the improvement of self-efficacy is influenced
by previous successful experience, verbal persuasion, and other
factors (Bandura, 1982). Organizations can provide employees
with more job opportunities and personal development
opportunities through job enrichment, job expansion,
participation in decision-making and encouraging voice
behavior. By letting employees improve their personal quality
and accumulate successful experience in their work, we can
create conditions for improving their creative self-efficacy (Xia
et al., 2022). On this basis, leaders can improve subordinates’
creative self-efficacy by creating a relaxed working environment
and encouraging subordinates to make bold innovations in
their work. Third, cultivate the spirit of respecting work and
enhance professional identity. In the recruitment process, the
organization should pay attention to the selection of employees

who like to engage in the work, and let the employees with
high compatibility of ability, temperament, personality, and
occupation join the organization (Horvath et al., 2018). In
work, it is necessary to increase the training of employees,
so that employees fully realize the significance of their work.
In the process of managing the career of employees, the
development prospect of employees in the organization should
be planned (Wang et al., 2017), so that employees can see the
future and hope, so as to improve their professional identity.
Fourth, according to the actual situation of the organization,
appropriately increase research stress. Organizations can
create certain stress scenarios according to their industries
and their own development stages to increase the motivation
and enthusiasm of employees (Zhang et al., 2018). When
the organization carries out stress management, it must pay
attention to the actual situation. If the stress is too small, it
will not motivate the employees. If the pressure is too large,
the employees will lose confidence and motivation (Tang
et al., 2022). Fifth, considering different situational factors
and take appropriate leadership behavior. Situational factors
are important factors affecting the effectiveness of leadership
behavior (Li et al., 2015). Due to the complexity of the
situation, there may be a variety of situational factors affecting
leadership behavior (Li et al., 2022). It is necessary to fully
consider the influence of different situational combinations
on the effectiveness of leadership behavior and adopt different
leadership behaviors according to different situations.

Limitations and future directions

There are still some shortcomings in this study, which
need to be further improved in subsequent studies. First,
this manuscript is a cross-sectional study at a single time
point, and all the data are from the participants themselves.
Although there is no serious common method bias problem,
it is not conducive to infer the causal relationship of variables.
In future studies, data collection from multiple sources,
longitudinal tracking surveys, and experimental methods should
be attempted to further verify the relationship between variables.
Second, due to the limitation of conditions, this manuscript
adopts the snowball method to collect data by using the
individual’s social relationship network, so the generalizability
and representativeness of the research results deserve further
analysis. In the future, the sampling range should be enlarged
to make the results more robust. Third, this manuscript only
discusses the linear relationship between variables, but does
not consider the non-linear relationship between variables.
Pierce and Aguinis (2013) once proposed the “Too much
of a good thing” effect in the field of management, that is,
there may be a non-linear inverted “U–shaped” relationship
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between variables. Future researches can explore the curvilinear
relationships between variables. Fourth, although this paper
discusses the mechanism and boundary conditions of
benevolent leadership’s influence on knowledge sharing, the
process of leadership’s influence on behavior is very complex,
and there are still some other variables that can mediate or
moderate the relationship between them (Wang and Cheng,
2010). In the future, we should try to explore other mediating
variables (e.g., organizational commitment, job satisfaction,
psychological contract, perceived insider status) and moderating
variables (e.g., gender, education, traditionality, perceived
climate of team Cha-xu) to enrich the relevant research on
benevolent leadership.

Conclusion

This study constructs a moderated mediating effect model
with benevolent leadership as the independent variable,
knowledge sharing as the dependent variable, creative self-
efficacy as the mediating variable, and professional identity and
research stress as the moderating variables. The results showed
that benevolent leadership positively influence knowledge
sharing, creative self-efficacy partially mediated the relationship
between benevolent leadership and knowledge sharing,
professional identity moderated the relationship between
benevolent leadership and creative self-efficacy, and research
stress moderated the relationship between creative self-efficacy
and knowledge sharing. Professional identity and research stress
jointly moderate the mediating effect of creative self-efficacy
between benevolent leadership and knowledge sharing.
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Appendix

Benevolent leadership

The leader usually give me his (her) assiduous and thoughtful attention.
The leader will care about my personal life.
The leader’s care for me will extend to my family.
The leader will give careful and considerate care to the subordinates who have been together for a long time.
When I meet with difficulties, the leader will give me help in time.

Knowledge sharing

I am willing to share my knowledge and experience with others.
When participating in the discussion, I will provide my own opinions as much as possible.
I will try my best to answer questions raised by my colleagues.
When my colleague needs help, I will try my best to provide him with the information and documents he needs.
I think sharing knowledge and experience with others is a very fulfilling thing.

Creative self-efficacy

I think I’m good at putting forward new ideas.
I have confidence in my ability to solve problems creatively.
I have tips to further supplement and improve others’ views.
I am good at finding new ways to solve problems.

Professional identity

As a postgraduate supervisors, I often feel respected.
I am proud to be a postgraduate supervisors.
I feel insulted when someone makes groundless accusations against the postgraduate supervisor group.
As a postgraduate supervisor, I can realize my value.
I will be very happy when I see or hear the words praising the postgraduate supervisor.
I would like to mention that I am a postgraduate supervisor.

Research stress

I am worried about how to complete the research task.
I feel a lot of stress from my research work.
I feel depressed and unhappy because of my research work.
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Relationship between
occupational noise exposure
and hypertension:
Cross-sectional evidence from
real-world

Ling Zhang1†, Siqi Chen2†, Zhuowang Chen2†, Wenjun Yin2,

Wenjuan Fu2, Fang He2, Zhen Pan2, Guilin Yi2* and

Xiaodong Tan1*

1Department of Preventive Medicine, School of Public Health, Wuhan University, Wuhan, China,
2Wuhan Prevention and Treatment Center for Occupational Diseases, Wuhan, China

Background: Occupational noise is one of the most common and prevalent

occupational hazards worldwide and may induce adverse auditory and/or

non-auditory health e�ects. However, the relationship between occupational

noise exposure and hypertension is controversial and has long been debated.

Methods: Based on large sample cross-sectional data from all registered

occupational health examination units from 2021 to 2022 (N = 101,605),

this study aimed to analyze the prevalence of hearing loss and hypertension

and to explore the influencing factors of hypertension of workers in Wuhan.

Descriptive statistics, univariate analyses and multivariate analyses were used.

Forest plot and nomogramswere constructed for the visualization of predictive

results. The ROC curve, AUC, C-index and calibration curves were used to

assess the predictive accuracy and validity. DCA was performed to evaluate

the net benefit that workers could receive.

Results: Higher rate of high-frequency hearing loss (25.3%), speech frequency

hearing loss (8.8%), ECG abnormalities (31.9%) and hypertension (21.0%) were

found in workers exposed to occupational noise in Wuhan. Occupational

noise exposure (OR = 1.09, 95% CI: 1.01–1.18, p = 0.04), growth of age

(OR: 1.07, 95% CI: 1.07–1.07, p < 0.001), overweight (OR: 1.82, 95% CI:

1.73–1.92, p < 0.001), obesity (OR: 3.62, 95% CI: 3.42–3.83, p < 0.001),

hyperglycemia (OR: 1.84, 95% CI: 1.73–1.96, p < 0.001), hypercholesterolemia

(OR = 1.34; 95% CI 1.22–1.48; p < 0.001), ECG abnormalities (OR = 1.11;

95% CI 1.07–1.15; p < 0.001) and family history of hypertension (OR =

1.69; 95% CI 1.58–1.81; p < 0.001) were risk factors of hypertension for

workers. Male workers had a relatively higher hypertension risk than female

workers (OR = 1.61; 95% CI 1.54–1.69; p < 0.001). Ear protective measures

could not reduce the risk of hypertension in workers. Our nomogram has

good predictive accuracy and validity. A dynamic nomogram to predict

the workers’ risk of hypertension was established publicly available online.
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Conclusion: Occupational noise exposure may elevate workers’ hypertension

risk. More e�ective and relevant prevention measures should be taken.

Our nomogram may help identify high-risk workers and facilitate

timely interventions.

KEYWORDS

occupational health, occupational noise, hearing loss, hypertension, nomogram

Introduction

Hypertension (ICD10 I10-I15) is a common chronic non-

communicable disease and themain risk factor of cardiovascular

and cerebrovascular diseases (1, 2). Besides high disability and

high mortality, it may also cause a heavy burden to the patient,

family and society (3). According to Global Burden of Disease

Study 2019 (GBD 2019), there were about 10.85 million deaths

caused by hypertension worldwide in 2019, accounting for 31%

of all causes of death (4). From 1990 to 2019, the deaths induced

by hypertension among Chinese residents increased from 1.2

to 2.6 million (5). Apart from socioeconomic and personal

factors (such as dietary and exercise habits) (6–8), incidence of

hypertension might be influenced by environmental risks such

as air pollution and noise (9–13).

Occupational noise is one of the most common and

prevalent occupational hazards of the modern world and

health effects of noise were first recognized in occupational

settings (14).With the development of modern industrialization,

occupational noise exposure related to occupational injury

has gradually attracted public attention. It has long been

established that occupational noise exposure may induce

adverse auditory health effects (14–16) and non-auditory

health effects (17–20), while the effect of occupational noise

exposure on hypertension has been controversial. Existing

studies report conflicting results on it (21–23). A prospective

cohort study shows that workers exposed to noise levels

between 82 and 106 dB for 3–17 years may increase the

Abbreviations: ALAT, Alanine aminotransferase; AUC, area under the

ROC curve; BHFTA, binaural high frequency threshold average; BMI,

mean body mass index; CI, confidence intervals; C-index, concordance

indexes; CVD, cardiovascular disease; dB, decibels; DBP, diastolic blood

pressure; DCA, decision curve analysis; ECG, electrocardiogram; FBG,

fasting blood glucose; FDA, US Food and Drug Administration; GBD 2019,

Global Burden of Disease Study 2019; HR, Hazard ratio; MTMV, monaural

threshold of weighted value; MTMVL, monaural threshold of weighted

value of the left ear; MTMVR, Monaural threshold of weighted value of

the right ear; NIHL, noise-induced hearing loss; OR, odds ratio; ROC,

receiver operating characteristic; RWD, real-world data; SBP, systolic

blood pressure; SD, Standard deviation; SPL, sound pressure level; TBIL,

total bilirubin; TC, total cholesterol.

risk of hypertension with a non-linear exposure-response

pattern (22). A landmark finding from animal studies was the

demonstration that a chronic exposure to noise with average

sound pressure level (SPL) of 85 dB may elicit sustained

elevations in monkeys’ blood pressure by 30 mmHg without

a return to baseline values after the noise ended (24). Some

systematic review studies support the association between

occupational noise exposure and hypertension (23, 25, 26), while

a systematic review with meta-analysis from the WHO/ILO

Joint suggests that there is insufficient evidence on the burden

of cardiovascular disease (CVD) attributable to occupational

exposure to noise appears (21). Yet this research was quickly

criticized and questioned by peers (27). Although the authors

have responded to the doubts (28), it may not be that

much convincing. There is still uncertainty about whether

hypertension is associated with occupational noise exposure

to date.

As data beyond traditional clinical trials, real-world data

(RWD) come from the real medical environment and

may reflect the health status of the population under real

conditions. According to the latest definition from US

Food and Drug Administration (FDA) (29), RWD are

data relating to patient health status and/or the delivery

of healthcare routinely collected from a variety of sources.

RWD play an increasing important role in healthcare

decisions (30) while many of them are not sufficiently

used, such as physical data from physical examination

organizations, leading to data waste and the efficiency of

physical examination. Medical records of regular occupational

health examinations is such RWD. To prevent occupational

diseases, Chinese government require enterprises engage

third-party organizations to identify and detect occupational

hazards to which workers may be exposed. Workers identified

with occupational hazards exposure would attend regular

occupational health examinations.

Using occupational health examination data from all

registered occupational health examination units (37 units)

in Wuhan from 2021 to 2022, the objectives of this study

were: (1) estimate the current prevalence of hearing loss and

hypertension in workers with occupational risk exposure in

Wuhan; (2) examine whether there is potential association

between hypertension and occupational noise exposure.
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Materials and methods

Study population and data source

Our study population were workers with occupational

hazards exposure in Wuhan. Data used in this study were

medical records of regular occupational health examinations

from all registered occupational health examination units (37

units) in Wuhan from January 2021 to May 2022. One lakh

six thousand nine hundred thirty-one workers aged 18–60 years

exposed to different occupational hazards from 1,264 enterprises

in Wuhan, Hubei were enrolled.

Data used in this study comprised of two parts:

questionnaire survey and physical examination data.

Questionnaire survey contained the workers’ demographic

information, sociological information and medical history.

The demographic information module included workers’ sex,

age, conscious symptoms and their occupational history (e.g.,

unit, occupational hazard factors exposed and the duration

of exposure). The sociological information module mainly

investigated the disease history of the respondents’ immediate

relatives (parents, grandparents). The medical history module

included the type of disease, time, treatment process, disease

outcome and so on. Based on the technical specifications for

occupational health monitoring GBZ188-2014 (31), physical

examination data included height, weight, blood pressure,

pulse, blood routine, urine routine, blood lipids, blood glucose,

electrocardiogram (ECG), liver function and audiologic testing.

All physical examinations were performed by occupational

health physicians from 37 registered occupational health

examination units in Wuhan. Each worker had the right to

refuse participation in health examinations or questionnaire

survey partially or completely.

Definition and assessment of variables

Blood pressure was measured after 5min of rest in a quiet

area. Hypertension was defined as systolic blood pressure (SBP)

≥ 140mm Hg and/or diastolic blood pressure (DBP) ≥ 90mm

Hg, or antihypertensive medication use (3).

The mean body mass index (BMI) was computed by the

ratio of body weight (kg) to height squared (m2). Overweight

(including obesity) was defined as BMI ≥ 24, normal as 18.5 ≤

BMI < 24 and underweight as BMI < 18.5 using the Working

Group on Obesity in China criteria (32). Obesity as defined as

BMI ≥27 in this study.

The normal level range of Chinese fasting blood glucose

(FBG) is 3.9–6.0 mmol/L (33). Hyperglycemia was defined

as FBG > 6.0 mmol/L and hypoglycaemia was defined as

FBG < 3.9 mmol/L. Hypercholesterolemia was defined as total

cholesterol(TC) ≥ 6.2 mmol/ L (34). The blood samples were

collected in the morning on an empty stomach.

Pure-tone audiometry was used to measure the workers’

thresholds of hearing at 0.5, 1, 2, 3, 4 and 6 kHz on

the basis of diagnostic criteria GBZ 49-2014 (35). Only

workers at positions exposed to noise would participate in

audiometric examinations. The symbols HL500Hz , HL1000Hz ,

HL2000Hz , HL3000Hz , HL4000Hz , HL6000Hz represented the

listener’s hearing level threshold at a particular pure-tone

frequency, in decibels (dB). The subscript L stood for the left

ear and L for the right. The binaural high frequency threshold

average (BHFTA) and monaural threshold of weighted value

(MTMV) were calculated using formula (1) and formula (2),

the units were dB. It was defined as high-frequency hearing

loss when BHFTA exceeded 25 dB, and normal high-frequency

hearing function when BHFTA was <25 dB. The lower MTMV

value of two ears was labeled as MTMVbetter . It was defined

as speech frequency hearing loss when MTMVbetter exceeded

25 dB.

BHFTA =

HLL3000Hz +HLL4000Hz+HLL6000Hz +HLR3000Hz +HLR4000Hz +HLR6000Hz

6

(1)

MTMV =

HL500Hz +HL1000Hz +HL2000Hz

3
× 0.9

+ HL4000Hz × 0.1 (2)

Ethical considerations

Ethical approval was granted by the ethics committee of

Wuhan Prevention and Treatment Center for Occupational

Diseases (approval number 2022-WZF03).

Statistical analyses

Data analysis and visualization were performed using

R statistical software (version 4.2.1). Group differences of

continuous data were analyzed by Student’s t-test and categorical

data by chi-square test (α = 0.05). Multivariate analysis was

performed using binary logistic regression. Forest plot (36)

and nomograms (37) were constructed for the visualization of

statistical predictive models based on binary logistic regression

model. The receiver operating characteristic (ROC) curve,

area under the ROC curve (AUC), concordance indexes (C-

index) and calibration curves were used to assess the predictive

accuracy, the discrimination and calibration of the nomogram

and internally validated. Decision curve analysis (DCA) was

performed to evaluate the net benefit that workers could receive.

Internal validation and external validation were carried out,

respectively. The bilatera P < 0.05 was considered to be

statistically significant.
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Results

Descriptive characteristics of wokers

After elimination of respondents who had absence of

blood pressure records (n = 2,690), occupational history

(n = 421), or had hypertension before work (n = 2,215),

101,605 respondents were finally included in our analysis.

The mean age of the respondents was 37.2 ± 9.4 years

and 79.5% were male. 57.6% respondents were exposed to

occupational noise while only 56.9% of them took ear protection

measures. The mean BMI value of the respondents was

24.0 ± 3.7 and 69.3% was overweight (BMI ≥ 24). Sixty-

three thousand one hundred sixty-one respondents (99.6%

of self-reported occupational noise exposed) participated in

the pure tone audiometry tests and the mean BHFTA value

of them was 22.5 ± 10.8 with 25.7% had high-frequency

hearing loss (BHFTA > 25dB). The mean MTMV value

of better ear was 18.8 ± 6.4 with 8.6% had impairment

on speech frequency hearing functions (MTMVbetter>25dB).

Thirty-one thousand one hundred eighty-four respondents

had ECG abnormalities and 20.6% had hypertension. Detailed

descriptive characteristics of the respondents are listed in

Table 1.

There were more male in workers exposed to occupational

noise (83.6%) than other risk factors (74.1%) (p < 0.001).

Compared to workers exposed to other risk factors, workers

exposed to occupational noise were younger (37.1 ± 9.5)

(p < 0.001), yet had a higher mean BMI (24.1 ± 3.7) (p

< 0.001) and 30.4% were overweight or obese (48.4% in

those had BMI records). Only 56.9% workers would use

hearing protective equipment though they were exposed to

occupational noise. Higher rate of high-frequency hearing

loss (25.3%), speech frequency hearing loss (8.8%), ECG

abnormalities (31.9%) and hypertension (21.0%) were found

in workers exposed to occupational noise than others (3.3%

high-frequency hearing loss, 0.7% speech frequency hearing loss,

30.2% ECG abnormalities and 20.0% hypertension, respectively,

all ps < 0.001). Results of comparisons of the characteristics

between workers exposed to different risk factors are listed in

Table 2.

Results of univariate and multivariable
analyses

Univariate analyses were used to identify risk factors

of speech frequency hearing loss, ECG abnormalities and

hypertension. According to our analysis, workers exposed

to occupational noise had a statistically significant (p

< 0.001) higher prevalence of high-frequency hearing

loss (25.3%), speech frequency hearing loss (8.8%), ECG

TABLE 1 Descriptive characteristics of wokers.

Characteristics Category/Range n % Mean SD

Age 18–60 101,605 37.2 9.4

Height (meter) 1.40–2.00 59,085 1.7 0.1

Weight (kg) 35.0–162.0 59,096 69.0 12.8

Exposure time (year) 0–44 101,605 9.6 9.3

BMI 12.2–45.0 59,075 24.0 3.7

<18.5 2,876 2.8

18.5–23.9 28,338 27.9

≥24 16,726 69.3

SBP (mmHg) 38–247 101,605 124.8 15.9

DBP (mmHg) 41–176 101,605 78.8 11.3

MTMVL −6–116 63,163 20.3 7.4

MTMVR −6–112 63,160 20.0 7.4

BHFTA −15–112 63,161 22.6 10.8

Sex Male 80,825 79.5

Female 20,780 20.5

Occupational noise exposure No 43,033 42.4

Yes 58,572 57.6

Ear protection No 64,680 63.7

Yes 36,925 36.3

ECG Normal 68,678 68.8

Abnormal 31,163 31.2

Hypertension No 80,699 79.4

Yes 20,906 20.6

SD, Standard deviation; BMI, Body mass index; SDP, Systolic blood pressure; DBP,

Diastolic blood pressure; BHFTA, Binaural high frequency threshold average; MTMVL,

Monaural threshold of weighted value of the left ear; MTMVR, Monaural threshold of

weighted value of the right ear; ECG, Electrocardiogram.

abnormalities (31.6%) and hypertension (21.0%) than those

not (0.7, 29.5 and 20.0%, respectively).The prevalence of

hearing loss and hypertension increased with the time of

exposure to occupational hazards (p < 0.001). For workers

exposed to occupational hazards for over 20 years, the

prevalence rates of high-frequency hearing loss, speech

frequency hearing loss and hypertension reached 29.0,

13.1, and 36.9%, respectively. Besides, workers who bore

abnormal BHFTA or MTMV had higher rate of ECG

abnormalities and hypertension. More details are shown in

Table 3.

Binary logistic regressions were performed to calculate

odds ratios (ORs) for the risk of hypertension (Figure 1).

Occupational noise exposure (OR= 1.09, 95%CI: 1.01–1.18, p=

0.04), growth of age (OR: 1.07, 95% CI: 1.07–1.07, p < 0.001) and

BMI, hyperglycemia (OR: 1.84, 95% CI: 1.73–1.96, p < 0.001),

hypercholesterolemia (OR= 1.34; 95% CI 1.22–1.48; p < 0.001),

ECG abnormalities (OR= 1.11; 95%CI 1.07–1.15; p < 0.001) and

family history of hypertension (OR = 1.69; 95% CI 1.58–1.81;
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TABLE 2 Comparisons of the characteristics between workers exposed to di�erent risk factors.

Other risk factors Occupational noise p

(n = 43,033) (n = 58,572)

n % n %

Sex <0.001

Male 31,866 74.1 48,959 83.6

Female 11,167 25.9 9,613 16.4

Ear protection <0.001

No 39,440 91.7 25,240 43.1

Yes 3,593 8.3 33,332 56.9

BHFTA <0.001

≤25 3,405 7.9 43,552 74.4

>25 1,403 3.3 14,801 25.3

Not examined 38,225 88.8 219 0.4

MTMVbetter <0.001

≤25 4,523 10.5 53,175 90.8

>25 285 0.7 5,177 8.8

Not examined 38,225 88.8 220 0.4

ECG <0.001

Normal 29,246 68.0 39,432 67.3

Abnormal 12,682 29.5 18,481 31.6

Not examined 1,105 2.6 659 1.1

Hypertensive <0.001

No 34,408 80.0 46,291 79.0

Yes 8,625 20.0 12,281 21.0

Family history of hypertension <0.001

No 41,938 97.5 54,702 93.4

Yes 1,095 2.5 3,870 6.6

TC <0.001

Normal 16,882 39.2 23,383 39.9

Abnormal 956 2.2 1,498 2.6

Not examined 25,195 58.6 33,691 57.5

TBIL <0.001

Normal 20,834 48.4 27,344 46.7

Abnormal 3,709 8.6 5,012 8.6

Not examined 18,490 43.0 26,216 44.8

Age 37.3± 9.3 37.1± 9.5 <0.001

BMI 23.8± 3.6 24.1± 3.7 <0.001

<18.5 1,091 2.5 1,785 3.0 <0.001

18.5–23.9 11,062 25.7 17,276 29.5

24.0–26.9 6,155 14.3 10,571 18.0

≥27 3,856 9.0 7,279 12.4

Not examined 20,869 48.5 21,661 37.0

Exposure time 9.4± 9.2 9.7± 9.4 <0.001

≤3 years 14,674 34.1 17,176 31.0 <0.001

4–10 years 14,154 32.9 20,775 35.5

11–20 years 8,228 19.1 10,795 18.4

≥21 years 5,977 13.9 8,826 15.1

Fasting glucose 5.3± 1.3 5.3± 1.4 0.080

(Continued)
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TABLE 2 (Continued)

Other risk factors Occupational noise p

(n = 43,033) (n = 58,572)

n % n %

Normal 21,965 51.0 31,134 53.2 <0.001

Hyperglycemia 2,310 5.4 3,550 6.1

Hypoglycaemia 392 0.9 699 1.2

Not examined 18,366 42.7 23,189 39.6

ALAT 24.9± 23.3 27.1± 24.5 <0.001

SBP 124.2± 16.2 125.2± 15.7 <0.001

DBP 78.2± 11.5 79.2± 11.2 <0.001

TC, Total cholesterol; TBIL, Total bilirubin; ALAT, Alanine aminotransferase.

p < 0.001) were risk factors of hypertension for workers. Male

workers had a relatively higher hypertension risk than female

workers (OR= 1.61; 95% CI 1.54–1.69; p < 0.001).

Nomogram construction and validation

Nomograms were the visualization of statistical predictive

models specifically developed to enable individualized prognosis

prediction and may convey the results of a various statistical

models. In our study, the intention was to predict a binary

outcome of workers’ hypertension (yes/no) based on the above

results. After listwise deletion of participants with missing

values, 37,406 workers were included in the analysis. For internal

validation, the workers were randomly assigned into two groups

with a ratio of 7:3 following a randomization sequence:training

set (n = 26,004) and internal validation set (n = 11,402). For

external validation, we used data from a survey conducted in a

cigarette factory inWuhan from July 2020 to August 2020. Eight

hundred seventy-nine workers were included in this study for

external validation.With the results in Figure 1, we incorporated

sex, age, BMI, noise exposure, BHFTA, ECG results, TC results,

family history of hypertension and blood glucose results into

the nomogram to predict incidence risk of hypertension [R2

= 0.225, C-index = 0.760 (95% CI 0.754–0.767)] (Figure 2).

The characteristics of participants in training set, internal

validation set and external validation set are shown in Table 4.

The nomogram had good accuracy in training set (AUC,

0.760; 95% CI 0.754–0.767) (Figure 3A), internal validation set

(AUC, 0.760; 95% CI 0.750–0.770) (Figure 3B) and external

validation set (AUC, 0.766; 95% CI 0.715–0.817) (Figure 3C).

The calibration curves were close to the ideal diagonal line

and showed good calibration in training set (Figure 4A),

internal validation set (Figure 4B) and external validation set

(Figure 4C). Moreover, the DCA showed significant net benefit

of the predictive model (Figure 5A), as well as that in the

validation cohorts (Figures 5B,C). These data demonstrated that

our nomogram had a high potential for clinical utility.

Website of nomogram

To facilitate use of our prediction model, a

dynamic nomogram was established publicly available

online (https://hbpdynnomo.shinyapps.io/DynNom_HBP_

workers/) using the DynNom package of R. It may dynamically

predict the hypertension risk of workers on the website in a

user-friendly way.

Discussion

Based on occupational health examination data, this

study analyzed the current prevalence of hearing loss, ECG

abnormalities and hypertension among workers with different

occupational risks exposure in Wuhan. We further explored the

risk factors of workers’ hypertension. According to our study,

occupational noise was the most exposed occupational hazard

factor for workers in Wuhan and 57.6% respondents were

exposed to it. 31.2% workers showed ECG abnormalities and

20.6% had hypertension. Such a high frequency of occupational

noise exposure suggests that importance should be placed on

monitoring the hazards of occupational noise and targeted

occupational protection measures should be taken as early

as possible. Among respondents participated in pure tone

audiometry tests, 25.7% had high-frequency hearing loss and

8.6% had speech frequency hearing loss. Workers exposed to

occupational noise had higher rate of high-frequency hearing

loss (25.3%), speech frequency hearing loss (8.8%), ECG

abnormalities (31.6%) and hypertension (21.0%), reconfirming

the negative effect of occupational noise on auditory system and

cardiovascular system (1, 14, 38).
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TABLE 3 Univariate analysis for the possible predictive factors of speech frequency hearing loss, ECG abnormalities and hypertension.

Variable MTMVbetter p ECG p Hypertensive p

Normal Abnormal Not

examined

Normal Abnormal Not

examined

No Yes

Sex <0.001 <0.001 <0.001

Male 60.0% 5.8% 34.2% 67.7% 31.0% 1.4% 77.5% 22.5%

Female 44.4% 3.8% 51.9% 67.3% 29.5% 3.1% 86.8% 13.2%

Occupational noise exposure <0.001 <0.001 <0.001

No 10.5% 0.7% 88.8% 68.0% 29.5% 2.6% 80.0% 20.0%

Yes 90.8% 8.8% 0.4% 67.3% 31.6% 1.1% 79.0% 21.0%

BHFTA <0.001 <0.001 <0.001

Normal 98.3% 1.7% 0.0% 67.6% 31.3% 1.1% 81.3% 18.7%

Abnormal 71.1% 28.9% 0.0% 67.1% 32.2% 0.7% 72.8% 27.2%

Not examined 0.0% 0.0% 100.0% 67.8% 29.3% 2.9% 80.0% 20.0%

MTMVbetter — <0.001 <0.001

Normal 67.6% 31.3% 1.1% 80.0% 20.0%

Abnormal 66.2% 33.4% 0.3% 70.0% 30.0%

Not examined 67.8% 29.3% 2.9% 80.0% 20.0%

ECG <0.001 — <0.001

Normal 56.8% 5.3% 38.0% 79.4% 20.6%

Abnormal 58.0% 5.9% 36.1% 79.0% 21.0%

Not examined 35.6% 1.1% 63.3% 88.8% 11.2%

Fasting glucose <0.001 <0.001 <0.001

Normal 58.9% 5.5% 35.6% 67.3% 32.3% 0.4% 81.1% 18.9%

Hyperglycemia 53.6% 13.1% 33.3% 67.9% 31.7% 0.4% 54.6% 45.4%

Hypoglycaemia 61.2% 4.1% 34.6% 56.7% 43.0% 0.3% 85.7% 14.3%

Not examined 54.4% 4.2% 41.4% 68.2% 28.1% 3.7% 80.7% 19.3%

TC <0.001 <0.001 <0.001

Normal 57.6% 7.2% 35.2% 67.4% 32.6% 0.0% 78.2% 21.8%

Abnormal 58.0% 10.0% 32.0% 70.7% 29.2% 0.1% 62.5% 37.5%

Not examined 56.2% 4.0% 39.9% 67.6% 29.4% 3.0% 81.0% 19.0%

TBIL <0.001 <0.001 0.004

Normal 56.8% 5.6% 37.6% 72.9% 26.6% 0.5% 79.5% 20.5%

Abnormal 56.1% 7.3% 36.6% 71.3% 28.5% 0.2% 78.1% 21.9%

Not examined 56.9% 4.7% 38.4% 61.1% 35.5% 3.3% 79.6% 20.4%

(Continued)
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TABLE 3 (Continued)

Variable MTMVbetter p ECG p Hypertensive p

Normal Abnormal Not

examined

Normal Abnormal Not

examined

No Yes

Family history of

hypertension

<0.001 <0.001 <0.001

No 56.7% 4.6% 38.7% 67.3% 30.9% 1.8% 80.5% 19.5%

Yes 57.8% 20.2% 22.0% 72.9% 27.1% 0.0% 58.9% 41.1%

Family history of cardiac

disease

<0.001 0.8% <0.001

No 56.8% 5.3% 37.9% 67.6% 30.7% 1.7% 79.5% 20.5%

Yes 55.8% 20.4% 23.8% 75.1% 24.9% 0.0% 61.5% 38.5%

Age 36.5± 9.3 44.4± 8.5 37.2± 9.3 <0.001 37.4± 9.3 36.9± 9.8 34.0± 7.9 <0.001 35.9± 9.0 42.1± 9.4 <0.001

BMI 24.1± 3.7 24.4± 3.5 23.8± 3.6 <0.001 24.3± 3.6 23.5± 3.7 22.2± 3.5 <0.001 23.4± 3.4 26.0± 3.8 <0.001

<18.5 63.1% 4.3% 32.6% <0.001 49.0% 48.4% 2.6% <0.001 94.5% 5.5% <0.001

18.5–23.9 60.3% 6.6% 33.1% 60.8% 37.9% 1.3% 86.7% 13.3%

24.0–26.9 61.7% 8.1% 30.2% 67.7% 31.6% 0.7% 74.0% 26.0%

≥27 64.3% 8.0% 27.8% 69.6% 29.9% 0.5% 59.3% 40.7%

Not examined 50.1% 2.9% 47.0% 72.8% 24.5% 2.7% 80.9% 19.1%

Exposure time 9.3± 9.0 15.0± 11.6 9.3± 9.1 <0.001 10.0± 9.4 9.1± 9.2 5.2± 5.6 <0.001 8.7± 8.6 13.3± 10.9 <0.001

≤3 years 56.0% 3.5% 40.5% <0.001 64.1% 33.2% 2.7% <0.001 86.7% 13.3% <0.001

4–10 years 60.2% 3.9% 36.0% 67.8% 30.4% 1.8% 81.6% 18.4%

11–20 years 55.5% 5.4% 39.1% 70.1% 28.8% 1.1% 75.6% 24.4%

≥21 years 52.1% 13.1% 34.8% 71.6% 28.1% 0.3% 63.1% 36.9%

SBP 124.9± 15.5 128.2± 17.3 124.1± 16.3 <0.001 124.8± 15.5 125.0± 16.8 120.0± 15.8 <0.001 119.3± 11.2 145.9± 13.9 <0.001

DBP 79± 11.2 80.7± 11.8 78.1± 11.5 <0.001 78.7± 11.1 78.9± 11.8 77.5± 10.8 <0.001 75.0± 8.3 93.2± 9.6 <0.001
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FIGURE 1

Forest plot of multivariable logistic regression.

Studies have suggested that acoustic overstimulation may

contribute to the pathogenesis and biochemical changes

that result in hearing loss (39, 40). The continued and

evolving research involving noise-induced hearing loss (NIHL)

has determined that there is a close relationship between

the occurrence of NIHL and changes in some genes, cell

metabolism, cell apoptosis and so forth (41). Thus, workers

exposed to occupational noise may have heightened risk

for hearing loss. Damaging effects of occupational noise on

cardiovascular system have been presented in previous studies

(17, 19, 20) as well. Several mechanisms through which

noise contribute to cardiovascular system impairment are

proposed: changes to gene net-works, epigenetic pathways,

the gut microbiota, circadian rhythm, neuronal excitability

and signal transduction, oxidative stress, inflammation and

metabolism (13). Experimental evidence shows that noise may

cause an increase in stress hormone release and in circulating

angiotensin II (Ang II) levels with significant stress-induced

increase in blood pressure (38). The effects of noise exposure

on cognitive function (18), mental health (42) and spiritual

wellbeing (43) may also play an important role in the process

of occupational noise exposure affecting cardiovascular health.

Surprisingly, we found that protective measures such as wearing

ear muffs and earplugs could not reduce the risk of hypertension

in workers. One possibility is that protective measures of the

workers are not in place. Workers do not wear or do not wear

ear protection equipment correctly, or the protective effect of

ear protection equipment is limited. Common occupational ear

protection articles are more used to protect workers against

high-frequency noise, while protection against low-frequency

noise is limited. Alternatively, the influence of occupational

noise on hypertension has nothing to do with ear protection

andmore valid and relevant measures should be taken. Effects of

wearing protective equipment and impacts of occupational noise

at different frequencies and intensities on the cardiovascular

system of workers deserve further exploration. Besides, we
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FIGURE 2

Nomogram to predict incidence risk of hypertension.

found a sex-dependent effect of noise on hypertension, which

is consistent with the previous study (44). It may be related with

the fact that the risk pattern for hypertension (45) and nature of

the work (46) are different for male and female.

Although univariate analysis showed that workers with

hearing loss had greater prevalence of hypertension, multivariate

analysis showed that the relationships between the two were

not significant. In our study, workers exposed to occupational

noise (OR = 1.09; 95% CI 1.01–1.18; p = 0.04) faced higher

risk of hypertension than those not and the association between

hypertension and occupational noise exposure was confirmed

existed regardless whether the worker had hearing loss. A

systematic review suggested that exposure to noise at work

was consistently positively associated with hypertension [Hazard

ratio (HR) = 1.68; 95% CI 1.10–2.57] (26). Previous research

suggests that noise could raise blood pressure without impairing

auditory sensitivity (24). However, the healthy worker survivor

effect (47) should not be ignored as well. Aside from the

muting effects of hearing loss, the healthy worker survivor effect

would also conceal the impacts of occupational noise on blood

pressure. In addition, the muting correlation between hearing

loss and hypertension may also be related to their positive

correlations with age. Hyperglycemia (OR= 1.84; 95% CI 1.73–

1.96; p < 0.001), hypercholesterolemia (OR= 1.34; 95% CI 1.22–

1.48; p < 0.001) and ECG abnormalities (OR = 1.11; 95% CI

1.07–1.15; p < 0.001) were significant predictors as well. It should

be noted that hypertension, dyslipidemia and dysglycemia are

risk factors of CVD (48) and hypertension combined with

dysglycemia may greatly exacerbate the risk of CVD (49).

We provided a visualization of workers’ hypertension

prediction using nomogram based on binary logistic regression

analysis. Available sociodemographic characteristics and clinical

parameters were used in the nomograms, which was convenient

and quick for screening the high-risk individuals. Previous

nomogram suggests that age, sex, early life factors, family history

of the disease, and lifestyle factors may predict the risk of

hypertension (44, 50). Given the research subjects of this study

are workers exposed to occupational hazards and data limit,

this study finally included age, sex, occupational noise exposure

status and physical examination results. Results revealed that

sex, age, BMI, occupational noise exposure status, ECG results,

TC results, family history of hypertension and blood glucose

results were predictors of hypertension in workers with different

occupational hazards in Wuhan. Our nomogram showed good

predictive accuracy and validity. It may help identify high-risk

workers and facilitate timely, effective and targeted prevention

interventions so as to improve occupational health.

There are several limitations in our study as follows.

First, occupational health examination data are by their

nature observational studies, where data tend to be collected

by clinicians rather than investigators. Data used for this

study were cross-sectional and we can only demonstrate
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TABLE 4 Characteristics of participants in training set and validation sets.

Characteristic Training set Internal validation set p External validation set p

(n = 26,004) (n = 11,402) (n = 879)

n % n % n %

Sex

Female 5,430 20.4 2,353 20.6 0.616 199 22.6 0.107

Male 21,174 79.6 9,049 79.4 680 77.4

Age 38.7±9.5 38.6±9.5 0.231 37.8±10.7 0.021

Occupational noise exposure

No 10,576 39.8 4,558 40 0.685 236 26.8 <0.001

Yes 16,028 60.2 6,844 60 643 73.2

BMI

<18.5 1,096 4.1 468 4.1 0.855 49 5.6 <0.001

18.5–23.9 12,344 46.4 5,288 46.4 524 59.6

24.0–26.9 7,828 29.4 3,396 29.8 181 20.6

≥27 5,336 20.1 2,250 19.7 125 14.2

BHFTA

Normal 12,306 46.3 5,247 46 0.754 593 67.5 <0.001

Abnormal 5,378 20.2 2,287 20.1 149 16.9

Not examined 8,920 33.5 3,868 33.9 137 15.6

Exposure time

≤3 years 5,289 19.9 2,267 19.9 0.706 184 24.3 <0.001

4–10 years 8,279 31.1 3,582 31.4 200 26.4

11–20 years 6,345 23.8 2,748 24.1 139 18.4

≥21 years 6,691 25.2 2,805 24.6 234 30.9

Family history of hypertension

No 23,475 88.2 10,095 88.5 0.406 568 64.6 <0.001

Yes 3,129 11.8 1,307 11.5 311 35.4

ECG

Normal 17,707 66.6 7,597 66.6 0.893 667 75.9 <0.001

Abnormal 8,897 33.4 3,805 33.4 212 24.1

Total cholesterol (TC)

Normal 25,047 94.1 10,734 94.1 0.981 845 96.1 0.013

Abnormal 1,557 5.9 668 5.9 34 3.9

Fasting glucose

Normal 23,159 87.1 9,891 86.7 0.624 800 91 <0.001

Hyperglycemia 2,858 10.7 1,263 11.1 78 8.9

Hypoglycaemia 587 2.2 248 2.2 1 0.1

Hypertensive

No 20,376 76.6 8,725 76.5 0.885 785 89.3 <0.001

Yes 6,228 23.4 2,677 23.5 94 10.7

associations rather than prove causality, nor did we verify the

mechanism. Secondly, we only studied whether exposure to

occupational noise had an impact on the risk of hypertension,

but did not specifically estimate the impact of noise at

different frequencies and intensities on health. Last but

not least, despite adjusting some factors in the present

study, there are still some confounders that may influence

the results not included, which should be considered in

subsequent studies.

Conclusion

Occupational noise exposure of workers may

elevate their hypertension risk. Standard ear protection
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FIGURE 3

ROC curves. (A) Training set. (B) Internal validation set. (C) External validation set. ROC, receiver operating characteristic; AUC, area under the

ROC curve.

FIGURE 4

Calibration curve for predicting probability of hypertension. (A) Training set. (B) Internal validation set. (C) External validation set.

FIGURE 5

Decision curve analysis in prediction of hypertension. (A) Training set. (B) Internal validation set. (C) External validation set.
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measures should be strengthened and more effective

and relevant hypertension prevention measures should

be taken. Our nomogram may help identify high-risk

workers and facilitate timely interventions so as to improve

occupational health.
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Bringing our best selves to work: 
Proactive vitality management 
and strengths use predicting 
daily engagement in interaction
Zselyke Pap , Delia Vîrgă * and Daria Lupșa 

Department of Psychology, West University of Timișoara, Timișoara, Romania

The present research focused on bottom-up, proactive employee behaviors 

and personal resources that can contribute to more engagement and optimal 

functioning at work. Based on the Job Demands-Resources (JD-R) and 

Conservation of Resources (COR) theories, we  tested direct and interactive 

relationships between strengths use (SU), daily proactive vitality management 

(PVM), and daily work engagement (WE). Eighty-seven (N = 87) employees 

from a multinational company completed self-reported questionnaires at the 

beginning of the study and throughout five consecutive workdays (N = 358), 

yielding a multilevel dataset. We  have found a significant daily positive 

relationship between PVM and WE, which showed significant inter-individual 

variation and was significantly enhanced by SU at the individual level. This 

study showed that PVM as employee-initiated proactive behavior and SU as a 

proactive personal resource facilitate engagement independently but yield the 

strongest results when used together, suggesting an interactive mechanism 

between bottom-up effects postulated in the JD-R theory.

KEYWORDS

proactive vitality management, strength use, work engagement, diary study, JD-R 
theory

1. Introduction

Predicting employee engagement has had tremendous success in the past, mostly 
driven by the Job Demands-Resources (JD-R) theory (Bakker and Demerouti, 2017). Work 
engagement (WE) entails experiencing the work as an activity that individuals want to 
“devote time and effort to” (vigor), perceive as being “significant and meaningful” 
(dedication), and carry out “fully concentrated and engrossed in it” (absorption; Bakker, 
2014, p. 2). Research guided by the JD-R theory showed that organizations need to enrich 
the resources employees rely on in order to be fully engaged (Bakker and Demerouti, 2017). 
However, technological developments (i.e., virtual work) and changes in the nature of work 
(i.e., remote work) have raised the issue that employees need to take more responsibility for 
their work outcomes and progress (Op den Kamp et al., 2018). This has put the employee 
center stage, creating a need for research that highlights how employees are active and 
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proactive in changing their work and themselves each day to 
perform their job (Bakker, 2015; Bakker and Demerouti, 2018).

In line with recent developments in the JD-R theory (Demerouti 
et al., 2019), this study investigates employee-initiated behavioral 
strategies in the form of proactive vitality management (PVM; Op 
den Kamp et al., 2018) as antecedents of daily WE. PVM is defined 
as “goal-oriented behavior aimed at managing physical and mental 
energy to promote optimal functioning at work” (Op den Kamp 
et al., 2018, p. 10). PVM includes self-initiated and goal-oriented 
behaviors that involve generating energy resources proactively 
instead of reacting to already depleted energy after periods of work 
(Op den Kamp et al., 2018). In this sense, it is a distinct concept 
from related ones, such as recovery experiences (e.g., relaxing and 
recovering through leisure activities; Sonnentag and Fritz, 2007) and 
micro-breaks (e.g., surfing the internet, discussing with colleagues; 
Fritz et al., 2011) which are meant to restore energy and attention 
that has been already depleted. Recent research has generated 
enthusiasm toward PVM since initial investigations linked it to 
higher creativity (Op den Kamp et  al., 2020), entrepreneurial 
performance (Tisu and Vîrgă, 2022), and task performance (Bakker, 
2017). Based on Bakker et al. (2020) work, we argue that employees 
who proactively build energy, inspiration, and motivation at work, 
consciously managing their own energetic, affective, and cognitive 
resources during the day, can facilitate their daily WE.

Research has also highlighted significant person-level 
moderators that can shape the efficiency of such proactive energy 
management strategies (e.g., goal orientation, Bakker et al., 2020; 
self-insight, Op den Kamp et al., 2020). Inspired by this literature, 
we propose that strengths use (SU) could constitute a person-level 
moderator of the daily relationship between PVM and WE. SU 
represents employees’ initiative to use their strengths more often to 
complete work (van Woerkom et al., 2016). Strengths are trait-like 
characteristics (Wood et al., 2011), and SU can be conceptualized as 
a personal resource, representing a dispositional or habitual behavior 
(Kira et al., 2010) to use one’s strengths to perform at work. From the 
perspective of the Conservation of Resources theory (COR; Hobfoll, 
2011), SU as a personal resource can help employees create and/or 
attract other resources into a resource caravan (Chu et al., 2022; 
Ding and Lin, 2020). Empirical work has supported this assertion, 
showing that SU is connected to higher self-efficacy (Meyers and 
van Woerkom, 2017), person-job fit (Kooij et al., 2017), and positive 
affect (Meyers and van Woerkom, 2017). SU could represent a 
possible facilitator of the positive effects of PVM (Op den Kamp 
et al., 2018) due to its’ potential to create resourceful conditions for 
“can do” (through feelings of efficacy), “reason to” (through 
alignment of the job with ones’ values and skills), and “energized to” 
(through positive affect) motivational states that prompt, proactive 
goal generation and aid self-regulation in striving to achieve those 
goals (Parker et al., 2010). This conceptualization of SU as a personal 
resource being dispositional and habitual implies stability in the 
construct, representing a person-level characteristic that varies 
across employees. PVM, on the other hand, is strongly tied to the 
responsibilities and workflow of any specific day, making it a variable 
that we  can expect to show significant daily variability within 

employees (Bakker et  al., 2020). Adopting a diary design and 
building a multilevel model whereby intra-individual variation in 
PVM represents the first level of analysis (Level 1) and inter-
individual differences in SU represent the second level (Level 2) of 
analysis allows us to gauge a complex interaction between more 
stable and more fluctuating proactive initiatives.

The proposed model (Figure 1) has its’ main contribution to 
the literature by testing interactions between bottom-up effects in 
the JD-R theory (Bakker and Demerouti, 2017). We argue that 
these bottom-up effects most likely do not operate independently 
from one another but having personal resources that ensure better 
alignment between the employee and the work, could enhance the 
efficiency of short-term, concrete behavioral strategies that 
contribute to maintaining a positive state of mind for work on a 
daily basis. Both the JD-R theory and the model of proactive 
motivation (Parker et al., 2010) have theorized that the efficiency 
of proactive initiatives can be enhanced or hindered by contextual 
variables, such as job resources and demands (i.e., job control, 
leader behavior), or individual-level factors such as goal orientation 
(Bakker et al., 2020) or self-insight (Op den Kamp et al., 2020). 
However, although personal resources could also manifest this 
effect from a theoretical perspective, there is no empirical work 
currently in the literature that would directly test this possibility.

Second, we  highlight the relevance of proximal, hands-on 
strategies that employees themselves can implement daily to take 
personal initiative in improving their well-being. This moves 
forward from existing research which has for a long time focused on 
proactive actions aimed at changing aspects of the environment or 
the task (i.e., job crafting, Bakker, 2015) and much less on changing 
oneself (Parker et al., 2010). PVM is focused on the self (Op den 
Kamp et al., 2018), which makes it more accessible for employees 
daily, and less dependent on the work itself than enacting other 
forms of proactive behavior (i.e., renegotiating task boundaries).

Third, we assessed PVM and WE as time-varying constructs 
using a daily diary method. This approach minimizes retrospective 
bias by asking participants to refer to states and actions that have 
just occurred during their day (Bakker, 2014). Empirical evidence 
showed daily variations not only in WE (Sonnentag et al., 2010) 
but also in its’ antecedents, uncovering a dynamic and state-like 
experience of being engaged as a function of dynamic and state-
like antecedents (Bakker, 2014). Bakker et al. (2020) were the first 
to link PVM to WE in a weekly design. However, while the authors 
have raised the issue that PVM is likely fluctuating also on shorter 
timeframes than a week, the research on this topic is relatively new 
and scarce. Therefore, this relationship has not yet been established 
at a day level.

1.1. Day-level relationship between daily 
proactive vitality management and daily 
work engagement

One main objective of the present study is to analyze the 
week-level positive relationship between PVM and WE (Bakker 
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et al., 2020) at the day level. We argue that employees improve 
their daily engagement when they proactively manage their 
energetic, volatile, affective, and cognitive resources (Op den 
Kamp et  al., 2018). Individuals can achieve this completely 
tailored to their personal, idiosyncratic needs and preferences, 
such as choosing to jog or walk to work to feel more physically 
energized and awake upon arrival or choosing to get 
comfortable in the car and play some inspiring or relaxing 
music to stay mindful and calm for an anticipated rushed 
workday (Op den Kamp et al., 2018). These strategies are not 
restricted to morning activities but can serve employees 
throughout the day. For example, if an employee has an 
important presentation in the middle of the day, engaging in 
PVM to optimize energy for that presentation could mean 
arranging other tasks earlier to gain a half-hour window to step 
outside and think through the presentation with a cup of coffee, 
or meditating before the presentation to get focused and 
present. The affective, energetic, and cognitive resources (i.e., 
task focus, optimism, positive affect) that are mobilized through 
PVM enable the employee to act and achieve objectives during 
the day (Sonnentag et  al., 2010) and feel more vitality and 
engagement while working (Bakker, 2017). According to JD-R 
theory, such daily resource gain generated by PVM could 
significantly increase daily WE  (Bakker, 2015; Bakker 
et al., 2020).

Empirical support for this assertion comes from related 
literature highlighting daily antecedents of WE in the form of 
positive affect, re-attachment to work, anticipated task focus 
(Sonnentag et al., 2020), and daily optimism (Tims et al., 2011). 
Bakker et al. (2020) empirically demonstrated a direct weekly 
relationship between PVM and WE. However, engagement is a 
state that also fluctuates in a shorter time frame of days (Bakker, 
2014). PVM could represent a specific behavior through which an 

employee could achieve this state daily (Bakker and Demerouti, 
2018). Based on this literature, we anticipate the following:

H1: Daily PVM is positively related to daily WE.

1.2. The cross-level effects of strengths 
use

Identifying key strengths is essential, but beyond the 
possession of certain strengths, the active use of these seems to 
be the key toward the most benefits in terms of reduced stress, 
more efficient work, increased self-esteem, vitality, and positive 
affect (Wood et al., 2011; van Woerkom et al., 2016). From the 
perspective of COR theory, this renders SU the role of a key 
personal resource (Ding and Lin, 2020; Chu et al., 2022), which 
can contribute to engagement by generating a resource caravan 
(Hobfoll, 2011). Research has shown that SU can facilitate 
engagement by employing personal strengths that match the 
job, increasing other resources such as person-job fit (Kooij 
et al., 2017), and self-efficacy and optimism (Meyers and van 
Woerkom, 2017; van Woerkom and Meyers, 2019). These, in 
turn, attract job resources in the form of developmental 
opportunities, positive feedback, or autonomy (Stander and 
Mostert, 2013). Employees’ initial investment of their strengths 
has the potential to draw a series of other resources that can 
also be  invested further, creating a positive gain cycle 
(Hobfoll, 2011).

In a recent intervention study, Bakker and van Wingerden 
(2021) found that employees who learned to employ their 
strengths increased their WE. Following this empirical evidence, 
as well as other previous studies (van Woerkom et  al., 2016; 
Bakker and van Woerkom, 2018), we propose that employees who 

FIGURE 1

A multi-level model of work engagement, proactive vitality management, and strenghts use.
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generally use their strengths to complete their work will report 
increased daily engagement:

H2: SU at the individual level is positively related to daily WE.

Further, we  argue that SU and PVM do not have only 
independent bottom-up relationships to WE, but rather, there 
could be a constant interaction between them. Within the JD-R 
theory, general personal dispositions can moderate the daily gain 
cycle between resources, WE, and proactive crafting behaviors 
(Bakker, 2015). Hence, individual differences, such as the 
propensity to engage in SU, might influence whether specific PVM 
strategies generate the desired effects or not (Bakker et al., 2020). 
Both JD-R and COR theories postulate that personal resources 
can have a significant role in the motivational gain cycle (Hobfoll, 
2011) through their power to attract and gain other resources that 
maintain engagement. The enrichment of resources generated by 
SU as a personal resource (Chu et al., 2022) forms a resource 
caravan (Hobfoll, 2011) with the potential to create motivational 
states that sustain proactive action (Parker et al., 2010). Proactively 
engaging in vitality management can be easiest for an individual 
in activities that satisfy the conditions for proactive behavior to 
take place (Op den Kamp et al., 2018). Drawing on the proactivity 
model of Parker et al. (2010), we can expect that employees would 
engage in PVM with greater probability when they believe that 
they can have success in achieving their goal of getting into an 
energized state (“can-do motivation”), have some motivation to 
engage vigorously in the activity (“reason to motivation”), and 
when positive feelings activate them (“energized to”). The three 
states are fundamental in proactive goal generation and self-
regulation to strive toward a self-initiated goal (Parker et al., 2010) 
and can be  actively created by a personal resource such as 
SU. Empirical evidence supports this, showing that SU is linked to 
higher performance and proactivity (Miglianico et al., 2020; Tisu 
et al., 2022), as well as higher self-efficacy (van Woerkom et al., 
2016). This suggests that employees who actively use their 
strengths build up performance coupled with beliefs in their 
success in work assignments where strengths have led to success. 
Other research shows that employees who achieve a better 
alignment between their strengths and their jobs can increase 
person-job fit, making the job more congruent with themselves 
and more personally motivating (Kooij et al., 2017). Other studies 
have provided results on the beneficial effects of SU in terms of 
positive affect and optimism (Meyers and van Woerkom, 2017).

While our study is the first to test the specific moderating 
effect of SU, recent research has provided empirical support for 
person-level moderators of the associations PVM has to well-
being and performance. Op den Kamp et al. (2020) have found 
that PVM is more strongly related to creativity at the week level in 
the case of employees with higher self-insight (i.e., being more 
aware of ones’ states and feelings). In another study, Bakker et al. 
(2020) have shown that employees’ learning goal orientation 
moderates the weekly association between PVM and WE. Thus, 
we have formulated the following hypothesis:

H3: SU at the individual level enhances the daily positive 
relationship between PVM and WE.

2. Materials and methods

2.1. Participants and procedure

All 200 employees from a Romanian site of a multinational 
company were invited to participate in a study about well-
being at the workplace voluntarily. This site functioned as a 
call center to offer support to clients in multiple languages 
across Europe. To our invitation, 104 employees enrolled in 
the study (52% response rate). We  discarded data from 17 
employees because they provided less than three daily 
responses, which has been suggested as a minimum number 
of observations needed to make inferences about daily 
relationships (Singer et al., 2003), leaving a total of 358 daily 
observations from 87 employees (44% response rate). The 
questionnaires were administered in web-based and paper-
and-pencil forms, depending on employees’ access to online 
forms during work hours. In the first week of the study, 
participants completed a general questionnaire (demographic 
variables and SU). In the following week, they filled in the 
daily repeated measures. Employees received the daily 
questionnaire in the afternoon and had the rest of the entire 
working day to respond. None of the employees worked in 
shifts or weekends. Participants were offered an incentive to 
encourage daily participation. Participants who completed all 
measures were eligible to participate in the prize draw for an 
electric scooter offered up by the research team.

2.2. Sample characteristics

Participants (78.2% women) had a mean age of 30 years 
(SD = 4.76). The sample included employees in operational roles 
(69%), support functions (e.g., human resources, financial 
departments, 20%), and managers (11%). All participants worked 
full-time and had a permanent work contract. 17% of the 
participants were employed at the company for less than 1 year, 
40% for over a year, and 43% for more than 2 years. 52% of the 
participants had a Bachelor’s degree, and 38% had a 
Master’s degree.

2.3. Measures

Strengths use was assessed by six items from the Strengths Use 
and Deficit Correction Questionnaire (van Woerkom et al., 2016), 
which has been previously translated and used in Romanian (Tisu 
et al., 2022). Participants rated their SU behavior (e.g., “I organize 
my job to suit my strong points”) on a 7-point Likert scale 
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(0 = almost never, 6 = almost always). The scale had high internal 
consistency (α = 0.95).

Daily proactive vitality management was measured with eight 
items from the PVM scale (Op den Kamp et al., 2018), adapted to 
the Romanian context by Bălăceanu et al. (2022). Participants 
rated their PVM behaviors (e.g., “Today, I made sure that I could 
focus well on my work”) on a 7-point Likert-type scale (1 = totally 
disagree, 7 = totally agree). Cronbach’s alpha values were excellent 
across all measurements (0.87, 0.94, 0.92, 0.95, 0.94, with a mean 
of 0.92).

Daily work engagement was measured with six items from the 
Utrecht Work Engagement Scale (UWES-9; Schaufeli et al., 2006), 
adapted to the Romanian context by Vîrgă et al. (2009). Following 
Bakker and Xanthopoulou (2009), we considered two items for 
each of the three dimensions: vigor (“Today, I was bursting with 
energy while working”), dedication (“Today, I was enthusiastic 
about my job”), and absorption (“Today, I got carried away when 
I  was working”). Responses were given on a 7-point scale 
(0 = completely disagree, 6 = completely agree). The scale had good 
reliability across the five days (0.77, 0.89, 0.87, 0.87, and 0.86, with 
a mean of 0.85).

2.4. Construct validity

To establish multilevel construct validity, we  conducted 
multilevel confirmatory factor analyses (MCFA) using MPlus 8 
(Muthén and Muthén, 1998). Goodness-of-fit was evaluated using 
the χ2 likelihood ratio statistic alongside the comparative fit index 
(CFI), the Tucker–Lewis Index (TLI), the root mean square error 
of approximation (RMSEA), and the standardized root means 
square residual (SRMR). Values of 0.90 or higher for CFI and TLI, 
and 0.08 or lower for RMSEA and SRMR indicate an acceptable 
model fit to the data (Hu and Bentler, 1999). Models were 
compared using the Satorra-Bentler scaled chi-squared difference 
(Satorra and Bentler, 2010) and the difference in CFI, with ΔCFI 
>0.01, indicating a significant change in model fit (Cheung and 
Rensvold, 2002).

Table 1 contains the results of the MCFA. The hypothesized 
3-factor model (M1) placed SU at Level 2 (L2) and defined 
PVM and WE as distinct but correlated Level 1 (L1) factors. 
This model had a good fit to the data [χ2(106) = 3131.83, 
p < 0.001; CFI = 0.92; TLI = 0.9; RMSEA = 0.08; SRMRwithin = 0.07; 
SRMRbetween = 0.03]. To verify if PVM and WE are indeed best 
conceptualized as within-person factors, we  compared this 
model with a 5-factor model (M2) in which we defined latent 
factors for PVM and WE  on both levels. This model faired 
significantly worse [χ2(281) = 3537.15, p < 0.001; CFI = 0.71; 
TLI = 0.68; RMSEA = 0.09; SRMRwithin = 0.18; SRMRbetween = 0.23; 
Δχ2(15) = 86.16, p < 0.001; ΔCFI = 0.21]. This comparison 
assured that PVM and WE  are better conceptualized and 
modeled only at L1. To further test the discriminant validity of 
the L1 measures, we also compared the hypothesized model to 
a 2-factor solution (M3), which merged PVM and WE in one 

factor at L1. M3 also performed significantly worse compared 
to M1 [χ2(106) = 3131.83, p < 0.001; CFI = 0.81; TLI = 0.76; 
RMSEA = 0.16; SRMRwithin = 0.07; SRMRbetween = 0.03; 
Δχ2(3) = 187.58, p < 0.001; ΔCFI = 0.11]. This comparison 
provides support for the conceptual distinctiveness of PVM and 
WE. Lastly, to test for the risk of common method bias, we made 
the last comparison to a model which defined only one latent 
factor at L2 for all items (M4). M4 performed unacceptably on 
all indices [χ2(281) = 3537.15, p < 0.001, CFI = 0.22; TLI = 0.20; 
RMSEA = 0.15; SRMRwithin = 0.38; SRMRbetween = 0.31].

2.5. Hypotheses testing

We applied Hierarchical Linear Modeling using Maximum 
Likelihood estimation with robust standard errors in MPlus 8 to 
test the proposed model (Muthén and Muthén, 1998). This 
approach entails separating the variability at the within-person 
and between-person levels to test both intra-individual variations 
and inter-individual differences (Singer et al., 2003). In the first 
step, we assessed intercept variability in WE. In the next step, 
we regressed WE on time in the form of days of the week (centered 
around the first measurement point) and on PVM (centered 
around the person-mean). In the third step, we allowed the slopes 
of the relationship between WE  and PVM to vary across 
employees. In the last step, we tested the cross-level effects of SU 
by regressing the intercept and the PVM – WE  slope on SU, 
centered around the grand mean. We performed simple slope tests 
using Preacher’s online tool for a detailed analysis of the cross-
level interaction (Preacher et  al., 2006). After each step, 
we  calculated pseudo-R2 on the total-, within-, and between-
variance, tested the improvement in model fit using the Akaike 
Information Criteria (AIC), Bayesian Information Criteria (BIC), 
and calculated a difference test using the Satorra-Bentler scaled 
chi-square, based on the log-likelihoods (Satorra and 
Bentler, 2010).

3. Results

Zero-order correlations, means, standard deviations, and scale 
reliabilities are summarized in Table 2. Attrition varied between 
10.3% (on day 1) and 28.7% (on day 5). Additionally, we calculated 
a multilevel correlation among the daily measures, which showed 
a significant within-person association between PVM and 
WE (Estimate = 0.59, p < 0.001).

Table  3 reports the main analysis results in each model-
building step. A significant chi-squared difference between 
models, alongside a progressive decrease in AIC and BIC values, 
indicated substantial improvement in model fit after each step in 
the analysis. WE showed an intra-class correlation (ICC) of 0.622, 
and PVM showed an ICC of 0.577, suggesting that 62%, 
respectively, 57% of the variance in these constructs can 
be explained by inter-individual differences. Conversely, 38% of 
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the variance in WE and 43% in PVM is intra-individual and can 
be explained by within-person changes over the week.

The results showed that the weekday variation significantly 
and positively predicted WE  (γ10 = 0.04, SE = 0.02, p = 0.02), 
indicating that employees became slightly more engaged as the 
week progressed. In line with the first hypothesis (H1), PVM 
positively predicted WE (γ20 = 0.64, SE = 0.06, p < 0.001), showing 
that employees were more engaged during the days when they 

more proactively managed their vitality. Variability in the 
workdays and PVM explained 11.3% of the total variance of 
WE. There was also a significant intercept-slope covariance (σμ01 
= 0.08, SE = 0.03, p = 0.02), indicating that individuals who started 
the week at a higher level of WE experienced a stronger daily 
relationship between PVM and WE. Furthermore, the PVM-WE 
slope showed significant inter-individual variability (μ1j = 0.08, 
SE = 0.03, p = 0.005), suggesting that the positive relationship 

TABLE 1 Fit indices from the multilevel confirmatory factor analysis.

Model χ 2 (df) Δχ 2 (Δdf) CFI ΔCFI TLI RMSEA SRMRWithin SRMRBetween

M1–3 factors 3131.83 

(106)***

0.92 0.90 0.08 0.07 0.03

M2–5 factors 3537.15 

(281)***

86.16 

(15)***

0.71 0.21 0.68 0.09 0.18 0.23

M3–2 factors 

(common latent 

factor at L1)

3131.83 

(106)***

187.58 

(3)***

0.81 0.11 0.76 0.16 0.07 0.03

M4–1 common 

latent factor at 

L2

3537.15 

(281)***

194.51 

(3)***

0.22 0.7 0. 20 0.15 0.38 0.31

N = 421; Δχ2, Satorra-Bentler scaled chi-squared difference based on the log-likelihoods; df, degrees of freedom; CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean 
square error of approximation; SRMR, standardized root mean square residual. Each alternative model was compared to M1 (hypothesized 3-factor model with WE and PVM as L1 
factors, and SU as L2 factor). ***p < 0.001.

TABLE 2 Descriptive statistics, scale reliabilities, and bivariate correlations among daily PVM, WE, and general SU.

M (SD) α Day 1 
PVM

Day 2 
PVM

Day 3 
PVM

Day 4 
PVM

Day 5 
PVM

Day 1 
WE

Day 2 
WE

Day 3 
WE

Day 4 
WE

Day 5 
WE

SU 5.31 
(1.28)

0.95 0.37** 0.28* 0.19 0.27* 0.28* 0.30* 0.28* 0.15 0.11 0.28*

Day 1 

PVM

3.88 (0.49) 0.87 0.67*** 0.55*** 0.53*** 0.53*** 0.67*** 0.51*** 0.44*** 0.50*** 0.35**

Day 2 

PVM

3.77 (0.70) 0.94 0.81*** 0.65*** 0.45** 0.56*** 0.76*** 0.64*** 0.48*** 0.41**

Day 3 

PVM

3.75 (0.62) 0.92 0.64*** 0.54*** 0.53*** 0.68*** 0.79*** 0.58*** 0.49***

Day 4 

PVM

3.71 (0.76) 0.95 0.69*** 0.46*** 0.66*** 0.58*** 0.75*** 0.64***

Day 5 

PVM

3.79 (0.62) 0.94 0.44** 0.49*** 0.53*** 0.59*** 0.81***

Day 1

WE

3.08 (0.60) 0.77 0.69*** 0.63*** 0.60*** 0.40**

Day 2

WE

3.13 (0.78) 0.89 0.80*** 0.74*** 0.60***

Day 3

WE

3.19 (0.75) 0.87 0.66*** 0.64***

Day 4

WE

3.16 (0.75) 0.86 0.71***

Day 5

WE

3.19 (0.72) 0.85

***p < 0.001, **p < 0.01, *p < 0.05, Cronbach’s α coefficients are displayed on the main diagonal. Nday1 = 78, Nday2 = 75, Nday3 = 76, Nday4 = 67, Nday5 = 62.
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between PVM and WE  varies across individuals, and inter-
individual differences might explain its’ variation. Allowing 
random slopes explained an additional 2.3% of the total 
variance in WE.

The second hypothesis (H2) postulated a significant direct 
cross-level effect of SU on the WE intercept. The data showed 
that higher levels of general SU reported in the first week of the 
study predicted a higher average of daily WE in the following 
week (γ01 = 0.12, SE = 0.05, p = 0.012). Furthermore, SU 
significantly predicted the PVM – WE  slope (γ11 = 0.14, 
p = 0.006), which supports our third hypothesis (H3), 
postulating a cross-level moderating effect of SU. Adding SU to 
the model explained an additional 6.5% of the total variance 
and 8.3% of the between-person variability in WE. The simple 
slope analysis showed that at lower levels of SU (1 SD below the 
mean), PVM predicted WE  positively (β = 0.49, SE = 0.09, 
p < 0.001), but this relationship became significantly stronger 
(t = 2.9, df = 712, p = 0.003) at higher levels of SU (+1 SD above 
the mean; β = 0.85, SE = 0.08, p < 0.001). This means that the 
strongest benefits of daily PVM in terms of increased 
engagement could be observed in the case of those employees 
who also generally relied more on their strengths to organize 
and complete their tasks (Figure 2).

4. Discussion

This research adopted a diary method to investigate the daily 
relationship between PVM and WE  throughout a workweek. 
Based on previous research (Op den Kamp et al., 2018; Bakker 
et al., 2020), we expected to find a dynamic daily relationship 
between PVM and WE that inter-individual differences in SU 
can moderate.

The data showed significant variability and a slight increase in 
WE from the beginning to the end of the workweek, replicating 
previous findings regarding daily changes in employee engagement 
(Sonnentag et al., 2010, 2020; Bakker, 2014). As predicted by H1, 
on days when employees actively managed their cognitive, 
emotional, and energetic resources, they also reported feeling 
more engaged in their work. These results are aligned with 
previous research demonstrating relationships between PVM and 
WE (Op den Kamp et al., 2018; Bakker et al., 2020; Bălăceanu 
et al., 2022; Tisu et al., 2021). From the perspective of the JD-R 
theory (Bakker and Demerouti, 2017), PVM represents a specific 
type of self-regulatory behavior, which, similar to job crafting 
(Tims and Bakker, 2010), can contribute to the motivational 
process through the resource gains that are generated by engaging 
in the behavior. While PVM differentiates from job crafting 

TABLE 3 Model results.

Level and variable Null model Fixed L1 
predictors

Random slopes Cross-level effects

Level 1

Intercept 3.16*** (0.06) 3.08*** (0.08) 3.01*** (0.07) 3.01*** (0.07)

Day (γ10) 0.04** (0.02) 0.03* (0.02) 0.04* (0.02)

PVM (γ20) 0.64*** (0.07) 0.68*** (0.06) 0.67***(0.06)

Level 2

SU (γ01) 0.12*(0.05)

SU*PVM (γ11) 0.14**(0.05)

Variance components

L1 variance 0.19***(0.03) 0.12***(0.02) 0.11***(0.02) 0.10***(0.02)

L2 variance 0.31** (0.06) 0.32*** (0.06) 0.33*** (0.06) 0.30*** (0.05)

Slope variance (μ1j) 0.08** (0.03) 0.05 (0.03)

Intercept-slope covariance (σμ01) 0.08* (0.03) 0.06 (0.03)

ICC 0.62

Model fit information

∆AIC −122.96 −9.39 −7.04

∆BIC −121.55 −7.97 −5.62

-2LL (df) 96.63 (2)*** 33.89 (2)*** 10.33 (2)**

Number of free parameters 3 5 7 9

Pseudo R2 total 0.11 (11.3%) 0.02 (2.3%) 0.06 (5.8%)

Pseudo R2 within 0.38 (37.6%) 0.11 (11%) –

Pseudo R2 between – –  0.08 (7.7%)

L1, inter-individual level 1; L2, intra-individual level 2; SU, strengths use; PVM, proactive vitality management; WE, work engagement; Robust standard errors of estimates are in 
parentheses. ***Significant at p ≤ 0.001; **Significant at p ≤ 0.01; *Significant at p ≤ 0.05; italicized estimates are non-significant.
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through the distinct focus on the self instead of aspects of the 
work, it can work through a similar process, actively impacting the 
resources (especially energetic and affective resources) that 
employees then draw from to stay engaged in work tasks (Op den 
Kamp et al., 2018). For example, an employee can decide to take 
the bike to work in the morning, with the proactive goal of 
arriving in a more energized state for a morning task. Another 
employee might meditate shortly before starting a difficult task to 
create a more absorbed state in the activity.

The most important findings of the present research reside in 
the significant cross-level direct (H2) and moderating (H3) effects 
of SU. These results are aligned with previous cross-sectional and 
longitudinal research (van Woerkom et al., 2016; Bakker and van 
Woerkom, 2018). Existing studies focusing on the outcomes of SU 
have shown that relying more on strengths to complete work 
increases person-job fit (Kooij et  al., 2017), boosts personal 
resources, and positive affect (Meyers and van Woerkom, 2017; 
van Woerkom and Meyers, 2019), attributing SU the role of a 
personal resource, which attracts and generates other resources 
that an individual needs to invest to achieve high levels of well-
being (Hobfoll, 2011). JD-R theory’s perspective conveys that SU 
has an essential moderating role in the motivational gain cycle 
(Bakker, 2015). Aligned with these theoretical frames, the 
proactivity literature (Parker et al., 2010) and previous studies 
investigating SU as a personal resource (Ding and Lin, 2020; Chu 
et al., 2022), the data confirmed our expectations that PVM would 
predict the highest engagement in the case of employees who 
direct their energy and effort toward activities they use their key 
strengths in. This could be  because the resources and states 
associated with SU facilitate the motivational states necessary for 
mobilizing and sustaining proactive action (Parker et al., 2010). 
By creating the conditions in which proactive goal generation and 

behavior thrive, SU seems to be an essential person-level catalyst 
for the benefits of PVM. For example, suppose an employee is 
highly creative and uses this strength frequently to perform his/
her work over time. In this case, tasks that can imply creativity can 
be  associated with feelings of competence, self-efficacy, and 
anticipated positive affect. These can prompt and maintain 
proactive initiatives toward activities that energize the employee 
(e.g., taking a walk outside to get fresh air) or facilitate a focused 
state (e.g., meditating, researching other creative works that are 
connected) whenever the employee anticipates that using his/her 
creativity in the task will be possible and beneficial.

4.1. Theoretical implications

In this research, we adopted a bottom-up, employee-focused 
perspective, highlighting proactive behaviors and resources that 
employees bring into the well-being dynamics in organizations. 
Concretely, we found that daily engagement can be achieved by 
employees’ active and proactive generation of positive 
psychological states and their efforts to make the most of 
psychological resources. This focus complements top-down 
approaches that scholars and employers generally take to promote 
WE in organizations (Bakker, 2014; Op den Kamp et al., 2018) by 
highlighting that employees have a proactive influence over their 
well-being and are not only passive receivers of traditionally 
researched top-down effects (Bakker and Demerouti, 2018). 
Moreover, following previous studies proposing that the efficiency 
of PVM can be  moderated by stable person-level and 
environment-level factors (Bakker et al., 2020; Op den Kamp et al., 
2020), we  showed that personal resources that also imply a 
propensity toward proactive action (such as SU), could improve 

FIGURE 2

The cross-level interaction between general SU and daily PVM in predicting daily WE.
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the daily positive effects of PVM. This means that the bottom-up 
effects enlisted within the JD-R theory (Bakker, 2017) do not exist 
and operate only independently. Rather, our theoretical 
understanding of them can be expanded if we also consider that 
short-term, concrete behaviors work in interaction with stable 
proactive personal resources.

4.2. Practical implications

In terms of practical insights, this research suggests that creating 
awareness around such proactive strategies and allowing employees 
the freedom and opportunity to engage in them could return high 
levels of daily engagement. Beyond encouraging employees to use 
their strengths and manage their vitality, organizations also can take 
action through training interventions facilitating PVM and 
SU. Organizations that wish to promote such behaviors through 
training can build on valuable recent findings. The results of a recent 
intervention study showed that training based on energy 
management techniques led to increases in PVM (Bălăceanu and 
Vîrgă, 2022). Helping employees develop PVM strategies and 
allowing them time and space to implement these consistently 
across the week could greatly benefit maintaining high energy levels 
throughout the week. In the after-COVID context, with work from 
home isolated from the resources that the presence of colleagues 
and managers offer during the day (van Zoonen and Sivunen, 2021) 
and different plans of returning to work that heavily relies on remote 
participation, PVM can become a proper individual strategy for 
employees who become more personally responsible than ever for 
staying focused and engaged during the day.

Similarly, SU interventions gained scientific terrain in recent 
years (Miglianico et al., 2020). A recent meta-analysis investigating 
the effectiveness of interventions targeting strengths identification, 
development, and use in organizations shows that such 
interventions generate moderate increases in well-being, slight 
increases in proactive personal strategies, and strong growth of 
personal resources (Vîrgă et al., 2022). Our results underline that 
when employees create opportunities for SU, they not only reap 
the direct benefits of this strategy but also gain more from their 
PVM. This suggests that a complementary development of these 
behavioral strategies could benefit employees the most.

4.3. Strengths, limitations, and future 
research

A significant strength of our research resides in the diary 
design, which allows a more naturalistic investigation of the 
relationships to WE, minimizing the risks of recall bias and 
capturing short-term reports close to the reality of everyday 
working life (Sonnentag et al., 2010, 2020). Regarding limitations, 
first, we collected self-report data, which raises concerns about 
common method bias. To minimize this risk, we have carefully 
analyzed and compared the proposed multilevel factor structure 
to solutions where measurements overlapped in a common latent 

factor and assured that the proposed model represented the data 
best. Future research could obtain data from different sources 
(e.g., supervisors’ ratings) to rule out other sources of common 
method bias (Podsakoff et al., 2003).

Second, the sample size at the employee level might limit our 
conclusions’ robustness regarding the random and cross-level 
effects. L2 sample sizes greater than 30 tend to have a minimal 
impact on the accuracy of the fixed effects. However, 
recommendations for L2 units necessary for computing accurate 
standard errors of variance components range from 30 units to 
over 100 (Scherbaum and Ferreter, 2009). We  also draw a 
cautionary note on the generalizability of these findings to the 
larger working population. Collecting the data within one 
organization contributes to the internal validity of our research, 
but it comes at the cost of external validity. Considering this, our 
findings apply primarily to highly educated white-collar female 
workers. Using this model in other work contexts could 
be  inadequate because such proactive behaviors could have 
different boundary conditions and forms of manifestation in other 
contexts. Thus, knowing that PVM can contribute to daily 
engagement, it becomes essential that future research uncovers the 
structural and contextual antecedents and conditions of such 
behaviors. This could inform managers and HR practitioners 
about working conditions that impede or facilitate such proactive 
behaviors beyond the employee’s initiative. For example, Van 
Scheppingen et al. (2015) have found that vitality at work was 
positively associated with a balanced orientation toward work and 
social capital at the workplace. Op den Kamp et al. (2020) have 
found that, alongside self-insight, social support at the workplace 
was a significant moderator of the positive effects of PVM. In the 
original validation study of the PVM concept (Op den Kamp et al., 
2018), the authors highlighted that employees enjoying high levels 
of autonomy and skill variety might have more opportunities to 
engage in vitality management strategies, which might not 
be accessible in all occupations yet. However, they also pointed out 
that since these strategies are profoundly personal and can 
be tailored to anyone’s preferences and context, workers across all 
industries and occupations can benefit from them with some 
progress in supporting their use. Therefore, replicating our results 
with a more extensive sample of individual employees and 
explicitly testing potential differences between industries and 
occupations could further our knowledge not only about PVM as 
a concept but also about the contexts which favor its’ manifestation.

Finally, although the sequence we tested in this study from 
PVM to WE  is based on theory and earlier research, other 
orderings are also plausible. It is also possible for WE to further 
predict PVM, similar to the daily cycles through which 
WE feed back into job crafting behaviors (Tims and Bakker, 
2010; Bakker, 2015). Future research investigating gain cycles 
is an important and necessary development in deepening our 
current understanding of the dynamics of WE and proactivity 
in organizations (Bakker and Demerouti, 2018). Similarly, our 
model is aligned with the predominant discussions within the 
JD-R literature, emphasizing that personal resources can attract 
and protect other resources (Bakker and Demerouti, 2017). 
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However, some authors also stress a bidirectional, interactive 
relationship between resources and personal resources. For 
example, Kira et  al. (2010) have discussed ways in which 
collaborative job design (i.e., job characteristics and resources 
shaped in close collaboration with employees and their needs) 
can support the development of personal resources. This 
potential reversed, and bidirectional causation is fundamental 
in our understanding of the modern world of work. Therefore, 
it creates exciting new directions for future research on 
proactivity in the workplace.

5. Conclusion

The current study showed that employees who proactively 
manage their physical and mental energy and use their key 
strengths to complete work report the highest daily 
engagement. Through PVM, employees actively manage their 
cognitive, emotional, and energetic resources and increase 
their engagement throughout the workday. Moreover, 
employees who rely on their key strengths to complete their 
work feel more engaged and benefit more from PVM. Thus, our 
results demonstrate that while proactive strategies are 
beneficial independently, they yield the most gains when 
combined and used complementary.
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Sociodemographic,
occupational, and personal
factors associated with sleep
quality among Chinese medical
sta�: A web-based
cross-sectional study

Yusheng Tian1,2, Yuchen Yue3, Jiaxin Yang2, Hui Chen1,

Jizhi Wang1, Junyu Liu1,2, Hui Ding1,2, Lulu Lu1,2,

Jiansong Zhou1*† and Yamin Li2*†

1Department of Psychiatry, National Clinical Research Center for Mental Disorders, The Second

Xiangya Hospital of Central South University, Changsha, China, 2Clinical Nursing Teaching and

Research Section, The Second Xiangya Hospital, Central South University, Changsha, China,
3Department of Psychiatry, Restigouche Hospital Center, Campbellton, NB, Canada

Background: Sleep quality among medical sta� a�ects not only their own

health but also the health of their patients. This study aimed to investigate the

sociodemographic, occupational, and personal factors associated with sleep

quality among medical sta� in mainland China.

Methods: An online survey was conducted from January 10 to February 5,

2019, involving 3,684 medical sta� (female: 84.9%; mean age: 31.6 ± 7.7;

age range: 18–72). Sleep quality was measured by the Chinese version of

the Pittsburgh Sleep Quality Index (C-PSQI). Sociodemographic, occupational

characteristics, and personal lifestyle factors were measured by standard

questions. Binary logistic regression analyses were used to determine the

factors associated with sleep quality.

Results: 57.9% (95% CI: 56.3–59.5%) of the study population experienced poor

sleep quality (C-PSQI > 5). Binary logistic regression showed that poor sleep

quality were associated with lower level of education, higher level of hospital

care, longer weekly working hours, more than 30min of cell phone use at

bedtime, shift work (OR 1.33, 95% CI[1.12–1.58], P = 0.001), lack of regular

naps (OR 1.46, 95% CI[1.26–1.69], P < 0.001) and lack of routine exercise (OR

1.69, 95% CI[1.46–1.97], P < 0.001).

Conclusions: Poor sleep quality is highly prevalent among medical sta�

in mainland China. The findings indicate that appropriate strategies, such

as implementing regular breaks, regulating overtime work and vacation

interruptions, as well as developing exercise programs, relaxation training,

and stress-management programs could help improve the sleep quality of

medical sta�.
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Frontiers in PublicHealth 01 frontiersin.org

194

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2022.1060345
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2022.1060345&domain=pdf&date_stamp=2022-12-22
mailto:zhoujs2003@csu.edu.cn
mailto:aminny@csu.edu.cn
https://doi.org/10.3389/fpubh.2022.1060345
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpubh.2022.1060345/full
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Tian et al. 10.3389/fpubh.2022.1060345

1. Introduction

Sleep is an important and necessary part of our life.

Feeling well rested and getting good quality sleep are crucial to

human productivity and health (1). Poor sleep quality can have

serious consequences, such as memory loss, impaired cognitive

processing speed, as well as an increased risk of depression and

anxiety disorders (2). Poor sleep quality has also been found

to be associated with work-related injuries or accidents (3). In

addition, people with sleep disorders report impaired quality of

life (4, 5) and are at a higher risk of all-cause mortality (6). Sleep-

disordered symptoms are highly prevalent all over the world,

with the prevalence of self-reported insomnia ranging from 12.2

to 51.0% (7–9).

Medical staff has been reported to suffer from poor sleep

due to high workload and night shift, especially in large-scale

hospitals (10, 11). According to previous reports, sleep problems

were four times more prevalent amongmedical staff than among

the general population (11, 12). Studies have shown that sleep

problems among healthcare professionals not only influence

their own mental and physical wellbeing, but also the health of

their patients and the quality of care they provide (13).

Several studies have reported sociodemographic and

occupational factors associated with sleep quality among

medical staff, but the findings have been inconsistent.

Kunzweiler et al. (1) found that nurses older than 50 years

experienced poor sleep quality more frequently than their

younger colleagues, while Alboghdadly et al. (14) reported

that poor sleep quality did not vary between age groups. In

addition, Yu et al. (15) found that medical staff with junior

professional titles were more likely to have poor sleep quality,

on the contrary, Hsieh et al. (16) reported that professional title

was not significantly associated with sleep quality among nurses.

Marital status is also a factor related to sleep quality and it has

been shown that people who are either married or divorced

have poorer sleep quality than those who are not married (17).

Occupational factors including shift work, work department,

professional title and workload have been found to be associated

with sleep quality among medical staff.

The association between sleep quality among medical staff

and personal habits such as exercise, napping and cell phone use

at bedtime has only been explored in a few studies to date. One

of these studies showed that exercise was effective in improving

sleep quality (18). Another recent study revealed that sleep

quality was related to napping habit (19). Siesta, also known as

afternoon sleep or midday nap is a common practice in some

Asian countries. A few studies found that daytime naps were

likely to disrupt nocturnal sleep and lead to poor sleep quality

(20) while others reported that habitual napping could improve

sleep quality (21, 22). With the widespread use of smartphones,

many people have developed the habit of using their phones

near bedtime; however, studies have shown that over-use of

mobile phone near bedtime is one of the negative factors that can

influence sleep quality and increase the risk of daytime cognitive

impairments (23).

In mainland China, the workload of medical staff is very

high. According to the 2018 national health yearbook, 8,180

million outpatients and 240 million inpatients received services

provided by only 6.2 million doctors and 3.8 million nurses

in the year 2017 (24). The high workload, tense doctor-

patient relationship and night shift make Chinese medical staff

vulnerable to poor sleep quality and require more attention (25).

However, little information is available about sleep quality and

its associated factors of medical staff in Mainland China. What’s

more, previous studies only included medical staff of one-level

hospitals and many factors mentioned above were not collected

and evaluated (26–28).

Therefore, this study aimed to investigate the sleep quality

among medical staff in mainland China and to explore its

associated factors including sociodemographic, occupational,

and personal factors (exercise, napping and smartphone use at

bedtime). To provide information for scientific management

and improvement of sleep quality.

2. Materials and methods

2.1. Study design and population

This was a cross-sectional online survey that investigated

the sleep quality among 3,684 front-line medical staff working

in different departments across various levels of hospital

care in mainland China. The survey was conducted from

January 10 to February 5, 2019. The inclusion criteria

were as follows: (i) at least 6 months experience working

in a hospital, (ii) having the ability to read Chinese

(as the survey was written in Chinese), and (iii) being

willing to take part in the survey. The exclusion criteria

were being under 18 years old and not completing the

questionnaire entirely.

2.2. Survey procedures

This online survey was conducted using a web-based

questionnaire (www.wjx.cn) through snowball convenience

sampling. 40 nurses and doctors in the Second Xiangya Hospital

of Central South University were initially invited to participate

the survey and selected as “original deliverers.” They were asked

to send the questionnaire links to their friends working in

hospitals to participate in the online survey. And the link to the

questionnaire was encouraged to spread among the respondents’

WeChat (a Chinese social media APP) groups.

Frontiers in PublicHealth 02 frontiersin.org

195

https://doi.org/10.3389/fpubh.2022.1060345
http://www.wjx.cn
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Tian et al. 10.3389/fpubh.2022.1060345

2.3. Ethical considerations

This study was conducted in accordance with the Helsinki

Declaration and Institutional Research Ethics guidelines. This

study was approved by the ethics committee of the National

Clinical Research Center of the Second Xiangya Hospital (No.

2018S007). All respondents were informed about the objectives

and aims of this study and e-informed consent was obtained

before the survey.

2.4. Measures

2.4.1. Sociodemographic characteristics and
occupational factors

Sociodemographic information, including gender, age,

marital status, and level of education (associate degree or below,

bachelor’s degree, and master’s degree or above), as well as

occupational information, including the level of hospital care

(primary, secondary, and tertiary), professional titles (junior,

mid-level, and senior), work schedule (shift or non-shift work),

weekly working hours and years of experience were collected

using a self-designed questionnaire.

2.4.2. Personal habit factors

Three aspects of habits were measured, including napping,

exercise, and smartphone use at bedtime. The napping habit was

assessed by the question: Do you have the habit of having a lunch

break or midday nap (Twice per week at least)? (29). Exercise

habit was evaluated via the question: Do you have the habit of

exercising (At least once per week, more than 30min each time)?

(30). Both questions were defined as dichotomous questions

(Yes/No). The assessment of smartphone use at bedtime was

based on the following question: Howmuch time do you usually

spend on your smartphone before going to bed? The multiple-

choice answers included: Zero, 0–30, 30–60, 60–120, and more

than 120 min.

2.4.3. Sleep quality

Sleep quality was assessed using the Chinese version of

the Pittsburgh Sleep Quality Index (C-PSQI, Cronbach’s α =

0.77) (31). The C-PSQI consists of 18 items to evaluate seven

aspects of sleep in the previous month, including the subject’s

sleep quality, sleep duration, sleep latency, sleep efficiency, sleep

disturbances, use of sleep medication, and daytime dysfunction

(32). The score of each component ranges from 0 to 3; the total

score is the sum of the component scores and ranges from 0 to

21, with higher scores representing lower sleep quality. Study

participants with a C-PSQI score >5 were classified as “poor

sleep quality” (26).

2.5. Statistical analysis

All statistical analyses were performed using IBM software

SPSS V.21.0 for Windows. Differences between good and poor

sleep quality were examined by single-factor chi-square test.

Odds ratios (ORs) and 95% confidence intervals (95% CI)

were calculated to examine the association of sleep quality with

occupational, personal, and demographic factors using binary

logistic regression analysis (Forward LR). Initially, univariate

analyses were performed, with each of the potential explanatory

variables as independent variables, and sleep quality as the

dependent variable. Pre-selection for the entry of all associated

factors into the binary logistic regression model required a P-

value of <0.05 in the univariate analyses. A 5% significance level

was accepted for all tests.

3. Results

Initially, a total of 3,706 respondents took part in the

survey without any financial compensation. After removing 22

incomplete surveys, 3,684 respondents were included in the

final analysis. 556 of these professionals were males (15.09%)

and 3,128 were females (84.91%). The average age of the

participants was 31.6 ± 7.7 years and the average C-PSQI

score was 8.49 ± 3.49. Poor sleep quality (C-PSQI > 5) was

recorded in 2,132 participants, accounting for 57.9% of the

study population.

Table 1 shows that sleep quality was statistically related

to age, level of education, level of hospital care, professional

title, work schedule, weekly working hours, years of experience,

profession, napping habit, exercise habit and smartphone

use at bedtime (P < 0.05). Both gender and marital status

were not statistically related to sleep quality in medical

staff (P > 0.05).

Table 2 shows that sleep quality was independently related

with age (30–39 years old, OR = 1.22, 95% CI [1.01–1.43]; ≥40

years old, OR = 1.36, 95% CI [1.09–1.69]), level of education

(associate degree or below, OR = 1.83, 95% CI [1.41–2.39];

bachelor’s degree, OR = 1.66, 95% CI [1.34–2.06]), level of

hospital care (secondary hospital, OR = 2.27, 95% CI [1.57–

3.23]; tertiary hospital, OR = 2.44, 95% CI [1.71–3.49]), weekly

working hours: (40–50 h/week, OR = 1.24, 95% CI [1.06–1.45];

>50 h/week, OR = 1.59, 95% CI [1.26–1.99]), smartphone use

at bedtime (30–60min, OR = 1.48, 95% CI [1.06–2.09]; 60–

120min, OR= 1.83, 95% CI [1.26–2.64], >120min, OR= 1.75,

95% CI [1.18–2.59]), shift work (OR = 1.33, 95% CI [1.12–

1.58]), lack of regular napping (OR= 1.46, 95% CI [1.26–1.69]),

and absence of exercise habit (OR = 1.69, 95% CI [1.46–1.97]).

In other words, the risk factors for poor sleep quality in medical

staff were a lower level of education, higher level of hospital

care, longer weekly working hours, shift work, lack of regular
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TABLE 1 Distribution of good and poor sleep quality by sociodemographic, occupational, and personal variables.

Variables Sample size
(n = 3,684)

With good sleep quality
(n = 1,552)

With poor sleep quality
(n = 2,132)

Statistics

N (%) N (%) N (%) χ2
P

Gender

Male 556 (15.1) 1,299 (41.5) 1,829 (58.5)

Female 3,128 (84.9) 253 (45.5) 303 (54.5) 3.060 0.085

Age group (years)

<30 1,780 (48.3) 731 (41.1) 1,049 (58.9)

30–39 1,306 (35.5) 536 (41.0) 770 (58.9)

≥40 598 (16.2) 285 (47.7) 313 (52.3) 8.957 0.011

Marital status

Married 2,423 (65.8) 1,027 (42.4) 1,396 (57.6)

Unmarried 1,261 (34.2) 525 (41.6) 736 (58.4) 0.192 0.673

Level of education

Associate degree or below 786 (21.3) 310 (39.4) 476 (60.6)

Bachelor’s degree 2,461 (66.8) 1,006 (40.9) 1,455 (59.1)

Master’s degree or above 437 (11.9) 236 (54.0) 201 (46.0) 29.190 <0.001

Level of hospital care

Tertiary hospital 2,541 (68.9) 1,063 (41.8) 1,478 (58.2)

Secondary hospital 987 (26.8) 389 (39.4) 598 (60.6)

Primary/community hospital 156 (4.2) 100 (64.1) 56 (35.9) 33.973 <0.001

Professional title

Senior 394 (10.7) 191 (48.5) 203 (51.5)

Mid-level 1,021 (27.7) 459 (44.9) 562 (55.0)

Junior 2,269 (61.6) 902 (39.8) 1,637 (60.3) 15.112 0.001

Work schedule

Non-shift 984 (26.7) 505 (51.3) 479 (48.7)

Shift 2,700 (73.3) 1,047 (38.8) 1,653 (61.2) 46.540 <0.001

Weekly working hours

>50 h 532 (14.4) 190 (35.7) 342 (64.3)

40–50 h 2,140 (58.1) 885 (41.4) 1,255 (58.6)

<40 h 1,012 (27.5) 477 (47.1) 535 (52.9) 19.904 <0.001

Years of experience

<5 1,382 (37.5) 588 (42.6) 794 (57.5)

6–10 1,054 (28.6) 399 (37.9) 655 (62.1)

11–20 766 (20.8) 326 (42.6) 440 (57.4)

>20 482 (13.1) 239 (49.6) 243 (50.4) 19.042 <0.001

Profession

Nurse 2,750 (74.7) 1,119 (40.7) 1,631 (59.3)

Physician 934 (25.3) 433 (46.4) 501 (53.6) 9.190 0.003

(Continued)
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TABLE 1 (Continued)

Variables Sample size
(n = 3,684)

With good sleep quality
(n = 1,552)

With poor sleep quality
(n = 2,132)

Statistics

N (%) N (%) N (%) χ2
P

Exercise habit

No 2,546 (69.1) 946 (37.2) 1,600 (62.8)

Yes 1,138 (30.9) 606 (53.3) 532 (46.7) 83.565 <0.001

Regular napping

Yes 2,222 (60.3) 1,049 (47.2) 1,173 (52.8)

No 1,462 (39.7) 503 (34.4) 959 (65.6) 59.303 <0.001

Bedtime phone use time

0 174 (4.7) 90 (51.7) 84 (48.3)

<30min 1,731 (46.9) 805 (46.5) 926 (53.5)

30–60min 949 (25.8) 373 (39.3) 576 (60.7)

60–120min 487 (13.2) 165 (33.9) 322 (66.1)

>120min 343 (9.3) 119 (34.7) 224 (65.3) 44.638 <0.001

TABLE 2 Binary logistic regression analysis of factors associated with poor sleep quality among medical sta�.

The factors B SE Wald P OR (95% CI)

Age group <30 9.801 Ref

30–39 0.199 0.080 6.148 0.013 1.22 (1.04–1.43)

≥40 0.306 0.112 7.409 0.006 1.36 (1.09–1.69)

Level of education Master’s degree or above 23.813 Ref

Associate degree or below 0.607 0.135 20.340 <0.001 1.83 (1.41–2.39)

Bachelor’s degree 0.505 0.110 21.017 <0.001 1.66 (1.34–2.06)

Level of hospital care Primary/community hospital 24.020 Ref

Secondary hospital 0.819 0.186 19.321 <0.001 2.27 (1.57–3.23)

Tertiary hospital 0.894 0.182 24.019 <0.001 2.44 (1.71–3.49)

Weekly working hours <40 h 16.856 Ref

40–50 h 0.217 0.079 7.468 0.006 1.24 (1.06–1.45)

>50 h 0.462 0.116 15.853 <0.001 1.59 (1.26–1.99)

Bedtime phone use time 0 29.076 Ref

<30min 0.136 0.166 0.677 0.410 1.15 (0.83–1.59)

30–60min 0.395 0.173 5.193 0.022 1.48 (1.06–2.09)

60–120min 0.602 0.187 10.336 0.001 1.83 (1.26–2.64)

>120min 0.559 0.199 7.880 0.005 1.75 (1.18–2.59)

Shift work 0.282 0.087 10.466 0.001 1.33 (1.12–1.58)

Lack of routine exercise 0.527 0.077 46.463 <0.001 1.69 (1.46–1.97)

Lack of regular napping 0.377 0.074 25.815 <0.001 1.46 (1.26–1.69)

B, regression coefficient; SE, standard errors of regression coefficient.

The modified Hosmer-Lemeshow goodness-of-fit χ2 test statistics was 2.80 (P = 0.946).
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napping, lack of physical exercise and more than 30min of

smartphone use at bedtime.

4. Discussion

Our finding that 57.9% of the participants reported

poor sleep quality is broadly consistent with the pooled

prevalence (61.0%) of poor sleep quality among Chinese

medical staff reported in a previous Meta-analysis of 53

studies (11).

Our study revealed that medical staff below 40 years of age

and those without a master’s degree or above suffered more

frequently from poor sleep quality. These results were consistent

with the findings of previous studies (33, 34). Considering this

finding, it could be inferred that medical staff in mainland China

with lower levels of education and younger ages are more likely

to take up additional clinical work and night shifts in order

to gain experience and refine the skill sets required in their

specialties. In addition, they experience higher levels of pressure

in the context of application for professional promotion, which

makes them more vulnerable to sleep disturbances. Therefore,

their sleep quality and psychological health issues deserve

more attention.

Occupational factors including higher levels of hospital care,

longer weekly working hours and shift work, which all reflect a

heavy workload, were found to be significantly associated with

poor sleep quality. Most patients treated in tertiary hospitals

in China suffer from critical or serious illnesses or undergo

major surgeries. Therefore, for medical staff in tertiary hospitals,

staying up-to-date on advanced medical knowledge and clinical

skills are essential, which may result in higher level of stress and

lead to poor sleep quality (16). Various studies in the past have

reported the association between shift work and negative health

consequences such as heightened fatigue, anxiety, and poor sleep

quality (16, 35, 36). Although shift work is unavoidable for

medical staff, some measures could be taken on an individual

and institutional level to improve sleep quality.

Maintaining good personal habits and leading a healthy

lifestyle help to improve sleep quality and general wellbeing. Our

study revealed that personal habits including napping, exercise

and smartphone use at bedtime were significant associated

factors for sleep quality amongmedical staff. Several studies have

shown that a nap of <30min during lunch break could restore

wakefulness and promote work performance (21, 37). In their

study, Zhan et al. (33) found that frontline nurses without the

habit of napping were more vulnerable to insomnia. However, in

China, doctors and nurses are busy dealing with routine clinical

work during the daytime and even too busy to have lunch, let

alone a nap. Therefore, hospitals could set up strategies such

as the implementation of regular mandatory breaks for clinical

doctors and nurses as a short nap is helpful for regaining energy

as well as improving sleep quality and work performance.

Physical exercise, an economical and non-pharmacological

intervention, which is available to a vast majority of people, was

found to be an effective approach for improving sleep quality

(18, 38). This finding of our study was consistent with previous

studies. However, no more than one-third of participants in

this study were found to have regular exercise habit. Nurses

and doctors as healthcare providers are expected to care more

about their own health, and lead a healthy lifestyle; however,

the low rate of exercise habit may result from a busy work

schedule and shortage of fitness equipment in the hospital

setting. Labor unions of hospitals can help overcome this

challenge by advocating for more workout spaces, organizing

regular physical activities, and setting up sports curriculums for

healthcare workers. Moreover, medical staff should develop the

habit of doing regular exercise to improve their own sleep quality

and act as an example for their patients.

In our study, more than 30min of smartphone use at

bedtime was associated with poor sleep quality. Liese et al.

(39) also found that bedtime mobile phone use predicted

a delayed rise time, increased fatigue and higher insomnia

score. Three mechanisms could explain how smartphone use

at bedtime might influence sleep quality. First, the secretion

of melatonin will be suppressed by the light from cell phone

screens, delaying sleep onset, and disrupting the circadian

rhythm (40, 41). Second, smartphone use at bedtime is an

unstructured leisure activity and has no fixed start or endpoint,

especially when done later in the day or as part of a bedtime

routine, which can lead to symptoms of circadian rhythm

sleep-wake disorders (42). Third, exposure to sexual or violent

content in media may cause fright, arousal, or stress reactions

(43). This stimulation may be associated with difficulties in

falling asleep or poor sleep quality. A randomized pilot trial

found that restricting phone use at bedtime was effective in

reducing sleep latency, increasing sleep duration, reducing pre-

sleep arousal and improving positive affect andworkingmemory

(44). Therefore, healthcare professionals should try to restrict

bedtime phone use to improve their sleep quality.

4.1. Limitations

There are some limitations to this study. First, this study

includes the use of cross-sectional data and self-report measures.

Although there are theoretically sound reasons to assume that

the above-mentioned factors could affect the sleep quality of

medical staff, no solid conclusion regarding causal relationships

can be made from the data derived from this cross-sectional

study. Second, this study was an online cross-sectional survey,

although 3,684 medical staff responded, the sample was small

compared to the large population of medical staff in mainland

China. Therefore, the sample has limited representativeness, and

the prevalence of poor sleep quality measured in this study
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cannot fully represent the current status of sleep quality among

Chinese medical staff.

5. Conclusion

This study shows that the overall rate of poor sleep quality

among medical staff in mainland China is high. The associated

factors for poor sleep quality were a lower level of education,

higher level of hospital care, longer weekly working hours,

shift work, lack of regular napping or routine exercise and

more than 30min of smartphone use at bedtime. A change

in hospital policies coupled with individual efforts are crucial

to improve sleep quality among medical staff through the

management of the associated risk factors. Our study indicates

that strategies such as the implementation of regular break

times, the reduction of excessive overtime work, the regulation

of vacation interruptions, and the establishment of exercise

programs as well as relaxation and stress-management training

could be developed to improve sleep quality and promote

overall wellbeing among medical staff. In addition, medical staff

themselves are expected to maintain healthy lifestyle habits.

Sleep quality should be included on the list of objectives of health

promotion as it is an important contributor to both the general

health and workplace performance of medical staff.
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More exposure to medical injury
news, better doctor-patient
communication, but less
doctors’ professional identity: A
moderated chain mediation
model
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Objectives: In recent years, news of medical malignant injury events has

become common in China. However, it is unclear how exposure to this news

a�ects medical sta�.

Methods: The present study collected data from a sample of 311 medical sta�

in China. It explored the e�ect of exposure to such news on medical sta�’s

communication and willingness to let their children be doctors, which was

an attitude that reflects their professional identity well. In addition, this study

also examined the mediating roles of outgroup attribution and anxiety, and the

moderating role of social support.

Results: The results showed that exposure to news of medical injury could

positively and directly predict the quality of doctor-patient communication, but

negatively and indirectly predict medical sta�’s willingness to let their children

become doctors. These e�ects existed through the mediating role of anxiety

and the chain mediating role of both outgroup attribution and anxiety. In

addition, social support could mitigate the negative correlation between news

exposure and outgroup attribution.

Conclusions: These results suggest that news of medical malignant injury

events may incentivize medical sta� to improve the quality of communication

in the short term, but it is not conducive to medical sta�’s long-term mental

health. That is, exposure to news of medical injury is likely to lead to a negative

influence on their professional identity, although social support can alleviate

this negative influence.

KEYWORDS

news exposure, outgroup attribution, anxiety, doctor-patient communication, social

support
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1. Introduction

In the last 10 years, the dynamics of doctor-patient

relationships in China have not been optimistic. According

to a white paper on the Practice of Chinese Doctors

published in 2018, 66% of doctors had experienced medical

disputes of varying degrees (1). The very difficult relationships

between patients and physicians have caused great concern in

Chinese society.

The media, and especially media coverage, have a profound

impact on doctor-patient relations (2). Social media portray

almost one occurrence of violence against doctors every couple

of days, which generally go viral instantly (3). Furthermore,

in an effort to improve doctor-patient relations, recent news

reports have tended to portray doctors as victims of vicious

doctor-patient conflicts (4, 5). From the point of view of

patients, some researches have confirmed that the news

may improve doctor-patient trust by generating compassion

for doctors (4, 6). However, few scholars have studied the

influence of the coverage of medical malignant injury events

on doctors’ perceptions. How will such coverage affect the

way doctors communicate with patients and their acceptance

of the profession? Are the directions of these two effects

consistent? To address these questions, we explore the effect

of doctors’ exposure to news of medical malignant injury

events on both their communication quality and willingness

to let children be doctors, and the mediation model of

this effect through outgroup attribution and anxiety with

the moderator of social support. And then the mechanism

between doctors’ exposure to medical injury news and

their behavioral and psychological outcomes can be deeply

analyzed so as to provide some suggestions for increasing

doctors’ professional health and identity and improving doctor-

patient relations.

1.1. Superficial behavioral and deep
psychological outcomes of exposure to
violent coverage

We hoped to explore the influence of exposure to news

of medical malignant injury events from two perspectives:

superficial behavior and deep psychology. We speculated that it

would be possible to obtain two opposite results.

From a behavioral perspective, we examined the effect

of exposure to violent media coverage on doctor-patient

communication behavior, which plays an important role in

a good doctor-patient relationship. Chen et al. (7) found

that doctor-patient communication was one of the top

three factors that affect the doctor-patient relationships.

Roter (8) employed a widely used system for coding both

doctor and patient communication, which is called the Roter

Interaction Analysis System (RIAS). It includes many mutually

exclusive and exhaustive categories, such as biomedical and

psychosocial/lifestyle questions asking about positive talk, social

chit-chat, and so on. A positive correlation has been found

between strong communication and patient satisfaction (9).

However, the influence of exposure to news of medical

malignant injury events on doctor-patient communication is

not clear at all. According to the protection motivation theory

(PMT), individuals can perceive and respond to threats in

their environment (10). There is no doubt that the more

people are exposed to such news, the greater they perceive

patients as a threat. One possibility is that this perceived

threat makes it harder for medical staff to communicate in

a friendly manner with patients. Another possibility is that

to protect themselves from this perceived threat, medical staff

will have more procedural communication with patients (such

as asking about the patient’s health condition and avoiding

aggravating the patient), which may help to improve the quality

of communication. The PMT proposes that if an individual

believes the behavior can mitigate or avoid the threat and that

he or she has the ability to do so, the individual will engage

in a coping behavior that protects against the identified threat

(10). Salmeen et al’s study (11) has also empirically shown that

exposure to negative media coverage of minorities will motivate

minorities to engage in collective action efforts aimed at

improving their situation. And many surveys found that doctors

had made some defensive practices of positive communication,

such as more detailed patient explanations and note-taking,

in order to avoid the possibility of a patient complaining or

attacking (12, 13), because the miscommunications between

medical staff and patients weremajor inducers for violent attacks

(14). Therefore, we made a hypothesis supporting the latter

possibility. That is:

Hypothesis 1. Medical staff who are exposed to more

news of medical malignant injury events have better doctor-

patient communication.

From a psychological perspective, how exposure to

violent coverage influences a doctor’s professional identity

should be taken into consideration, since it is worth

exploring whether doctors can remain in the occupation

for the long term. Professional identity is a form of

social identity, including deep insight into professional

performance, and the establishment of professional values

and goals that are widely accepted by staff (15). Previous

studies have shown that professional identity improves

work enthusiasm and the quality of care, reduces turnover

intention, and optimizes hospital human resource management

(16, 17). According to white papers, for many years, the

Chinese Medical Doctor Association has been concerned

about whether doctors are willing to let their children

be doctors (1). This index is a great indicator of doctors’

professional identity, because it can reflect doctors’ overall

appreciation of their compensation, practice safety, and

social reputation.
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The influence of exposure to news of medical malignant

injury events on medical staff ’s willingness to let their children

be doctors may be different from its influence on their

superficial communication behavior. Since the wish to guard

against dangers to life for oneself and one’s children is

basic to human nature, the perceived threat of exposure

stemming from violent coverage may make medical staff

prevent their children from being doctors. According to a

survey related to medical malignant injury events in 2012,

78.6% of doctors were doubtful about their choices at the

time, and some of them reported that they would not allow

their children to engage in clinical work (18). Exposure to

news of medical malignant injury events may increase medical

staff ’s perception of workplace violence. And the perception

of workplace violence has then been found to be negatively

related to medical staff ’s professional identity (19) and be

positively correlated with their professional burnout (20).

Moreover, an investigation has found that violence against

doctors leads to a 0.6% decrease in the number of students

enrolled in medicine-related majors, and the violence-related

news reduces the quality of medical students too (21). Thus,

we proposed:

Hypothesis 2. Medical staff who are exposed to more news

of medical malignant injury events are less willing to let their

children be doctors.

1.2. The mediators: Outgroup attribution
and anxiety

According to attribution theory (22), human beings have a

natural need to understand the causes of events, especially when

the outcomes are unexpected. This is likely to be the case with

medical injury events, because they are regarded as a violation of

interpersonal harmony norms. Furthermore, the theory argues

that groups tend to attribute negative acts committed by an

outgroup member to his/her internal, dispositional factors (23).

They are more likely to attribute the injuries that other groups

have committed against them to others’ internal characteristics

(24), especially when such injuries occur frequently. Previous

studies about interpersonal violence have also found that an

escalation in the severity and frequency of violence tends to

make victims more likely to attribute the violence to external

factors such as the attackers (25). Walter et al. (26) confirmed

that exposure to the information of collective victimization

would heighten the perceived responsibility of the outgroup for

the injuries. In addition, He (27) suggested that doctors who

had recently experienced conflict with patients were more likely

to view the patient as the source of the conflict. And Enosh

et al. (28) found that community-based family physicians who

were exposed to patients’ aggression attributed to the attacker’s

internal locus. Therefore, we speculated that exposure to news of

medical malignant injury events might make doctors more likely

to attribute to the outgroup (i.e., patients).

Hypothesis 3.Medical staff who are exposed to more news of

medical malignant injury events are more likely to attribute these

events to the outgroup.

It has also become clear that anything that implies

important, harmful consequences for the individual can

generate an emotional reaction (29). And when a person

experiences an intense concern that something negative will

befall her/himself in the future, a feeling of anxiety will emerge

(30). Exposure to medical malignant injury events increases the

perceived threat posed by patients and thus naturally leads to an

anxiety response in doctors (31). Previous researches regarding

the outcomes of violence initiated by patients have indeed shown

that it causes severe anxiety (32, 33). Therefore, we proposed:

Hypothesis 4. Medical staff who are exposed to more news of

medical malignant injury events are more anxious.

Outgroup attribution means that the occurrences of these

medical events are due to the patients and out of the doctors’

control, which result in perceptions of low control and high

risk on the doctors’ part. When doctors perceive high risks

with low control, they take defensive medical behaviors to avoid

conflicts between themselves and their patients (27), which may

influence their communication style (34). And the findings are

inconsistent. Some studies have suggested that doctors may not

communicate frankly with the patient regarded as a potential

threat, or even take threatening patients off their lists (27, 34).

But these behaviors happen more often to the doctors with

high control. For the doctors perceiving high risks with low

control (e.g., the medical injuries are completely attributed to

patients), some other studies have supported the theory that

doctors may communicate with their patients and families more

effectively and compassionately at every encounter, helping

them understand clinical recommendations and so on (35).

Thus, we hypothesized that exposure to medical injury events

might lead to outgroup attribution by doctors, making them

defensive with low control and improving their communication

quality. After all, the best care is the best defense (36). Therefore,

we proposed:

Hypothesis 5. Outgroup attribution mediates the positive

relationship between medical staff ’s exposure to news of medical

malignant injury events and their quality of communication.

Similar to the role of outgroup attribution, anxiety is also

a sign of high-risk perceptions and a low sense of control

(37). When people perceive a threat, they become anxious

and attempt to restore control, which may cause them to

be hypervigilant and take some defensive behaviors (38).

Wohl and Branscombe (39) have found that reminders of

historical victimization initiate anxiety and then result in

ingroup defensive responses. Therefore, we also hypothesized

that the anxiety caused by exposure to medical injury

events might improve doctors’ communication quality,

and proposed:
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Hypothesis 6. Anxiety mediates the positive relationship

between medical staff ’s exposure to news of medical malignant

injury events and their quality of communication.

On the contrary, although the greater injury risk and lower

sense of control caused by outgroup attribution may create

incentives for doctors to communicate better, it will also no

doubt increase their psychological burden. Therefore, outgroup

attribution can affect individual career decision-making self-

efficacy (40), career certainty, and professional development

(41). For example, Liu et al. (42) found that lack of control

negatively affected the professional identity of nurses. Previous

studies have also confirmed that workplace violence reduces

medical staff ’s sense of control over their work (43), and finally

leads to turnover intentions (44). Therefore, we proposed:

Hypothesis 7. Outgroup attribution mediates the negative

relationship between medical staff ’s exposure to news of medical

malignant injury events and their willingness to let their children

be doctors.

In addition, many studies have found that anxiety is

negatively correlated with professional identity (45, 46).

Violence increases medical staff ’s anxiety (47), and thus

increases their turnover intentions (48). Therefore, we proposed:

Hypothesis 8. Anxiety mediates the negative relationship

between medical staff ’s exposure to news of medical malignant

injury events and their willingness to let their children be doctors.

Moreover, it can be argued that affective reactions depend on

the interpretation and labeling of cognitive structures, and they

are inseparable (49). Some theorists have suggested that blaming

others means admitting weak personal control in the attribution

of causality, and these processes serve the function of reducing

an individual’s sense of control over their environment and

perceived avoidability (50), which may cause inevitable anxiety

(37, 51). Furthermore, empirical research also indicates that

anxiety is significantly greater in “blame-others” victims than in

“self-blame” victims (52, 53). Therefore, we proposed:

Hypothesis 9. Outgroup attribution and anxiety have a

chain mediating effect on the relationship between medical staff ’s

exposure to news of medical malignant injury events and their

quality of communication.

Hypothesis 10. Outgroup attribution and anxiety have a

chain mediating effect on the relationship between medical staff ’s

exposure to news of medical malignant injury events and their

willingness to let their children be doctors.

1.3. The moderator: Social support

Typically, people want to talk with others about stressful

life events due to their basic needs for belonging and love

(54). An individual sharing stress-related thoughts and feelings

with members of their social network reflects their attained

social support (55). Social support may help to buffer people

from the negative effects of violence exposure through a variety

of mechanisms, such as reducing the perceived threat and

enhancing their sense of control (56, 57). Thus, social support

is a process used to gain security. Past researchers have theorized

that peers of accident perpetrators tend to externalize accident

responsibility, lest they be blamed for similar accidents (58).

Additionally, the security gained from social support may

help people to interpret and explain medical injury events

more objectively, combining internal and external attributions

(59) rather than only focusing on outgroup attributions. This

suggests that social support may moderate the relationship

between exposure and outgroup attribution.

Furthermore, social support is considered as a social

resource. Individuals who possess social support view

themselves as valued and worthy of love and appreciation,

and they have been found to demonstrate better resilience

and mental health in the face of stressful situations (60).

Previous studies have proven that social support can buffer the

association between various acts of violence and anxiety (61, 62).

Bourne et al. (63) also found that the more often doctors spoke

to their colleagues, the less likely they were to suffer from

anxiety. Therefore, we proposed hypotheses 11 and 12:

Hypothesis 11. Social support moderates the relationship

between medical staff ’s exposure to news of medical

malignant injury events and their outgroup attribution.

Specifically, the association between exposure and

outgroup attribution is weakened for doctors with high

social support.

Hypothesis 12. Social support moderates the effect of

medical staff ’s exposure to news of medical malignant injury

events on their anxiety. Specifically, the association between

exposure and anxiety is weakened for doctors with high

social support.

In summary, the theoretical model of this paper is shown

in Figure 1.

2. Methods

2.1. Participants and procedures

The study adopted convenient sampling method

and online questionnaire to investigate medical staff

working in Chinese hospitals in August 2021. After

reading the informed consent, participants completed

the questionnaire anonymously. Assuming a moderate

size of correlations (r = 0.3) among variables, a priori

power analysis via the Monte Carlo simulation method

was conducted to estimate the required sample size in

testing a serial mediator model. It was estimated that

a sample of 300 participants would provide 88% of

statistical power (64). A total of 311 medical staff (see

Table 1) including 102 males were finally recruited by an

online questionnaire.
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FIGURE 1

Conceptual model.

TABLE 1 Demographic information.

n (%)

Gender Male 102 (32.8%)

Female 209 (67.2%)

Age <30 57 (18.3%)

31–40 112 (36.0%)

41–50 42 (13.5%)

51–60 43 (13.8%)

>60 57 (18.3%)

Professional title Chief/senior 46 (14.8%)

Associate chief/senior 50 (16.1%)

Intermediate/in charge 135 (43.4%)

Junior 80 (25.7%)

Hospital grade General hospital 245 (78.8%)

Regional hospital 52 (16.7%)

Community hospital 14 (4.5%)

Department Clinic 212 (68.2%)

Medical detection 70 (22.5%)

Management 29 (9.3%)

2.2. Measures

2.2.1. Exposure to news of medical malignant
injury events

The frequency of browsing news of violent events against

medical staff was measured by the question “How often did you

read news of malignant medical injuries in the past 2 years?”

Participants responded on a five-point scale ranging from 1 (not

at all) to 5 (very often).

2.2.2. Outgroup attribution

The attributional style was measured by the question “In

general, to what extent are the patients primarily responsible for

injuries to doctors?” Participants responded on a five-point scale

ranging from 1 (not at all) to 5 (very much).

2.2.3. Anxiety

Nine items adapted from Li and Li (65) assessed the anxiety

felt when participants thought of violent events against medical

staff (e.g., “I feel nervous and anxious”). Participants responded

on a five-point scale ranging from 1 (not at all) to 5 (very much),

with a higher average score indicating more anxiety (α = 0.877).

2.2.4. Social support

Seven items adapted from the Social Support Revalued

Scale (66) assessed the extent of social support, including 5

single-choice questions (e.g., “How much support and care have

you received from family members?”), and 2 multiple-choice

questions (e.g., “In the past, what sources of comfort and care

did you get when you were in urgent situations?”). The single-

choice questions were responded on a five-point scale ranging

from 1 (not at all) to 5 (very much), and the multiple-choice

questions are scored according to the number of options chosen.

The scores for all questions were summed and ranged from 5 to

45, with a higher score indicating greater social support (α of the

total scale was 0.704).

2.2.5. Doctor-patient communication

According to the Roter interaction analysis system (8), we

developed a four-item scale for doctor-patient communication

quality assessment (e.g., “When you communicate with patients,

will you express consent, listening, affirmation, praise, etc., such

as ‘you did the right thing’ and ‘well, yes, I know’?”). Participants

responded on a five-point scale ranging from 1 (not at all) to
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5 (very often), with a higher average score indicating higher

communication quality (α = 0.810).

2.2.6. Willingness to let children be doctors
(index of professional identity)

This was measured by the question “Would you like your

child to study medicine in the future?” Participants responded

on a five-point scale ranging from 1 (not at all) to 5 (very much).

2.2.7. Control variables

The control variables included gender, age, professional title,

departments, and the grade of their hospitals.

2.3. Statistical analyses

The SPSS software package was used to organize and clean

the dataset, as well as to generate the descriptive statistical

analysis and correlations.

In order to test our hypothesized model (see Figure 1),

data were analyzed via path analysis models in the Lavaan

package (67); (version 0.6–9) in R (version 3.3.0). Path analysis

modeling was performed using Maximum Likelihood (ML) as

the estimator. Model fit was accessed by multiple fit indices,

including: ratio of the chi-square to its degree of freedom,

comparative fit index (CFI), goodness-of-fit index (GFI), root-

mean-square error approximation (RMSEA) and standardized

rootmean square residual (SRMR) (68, 69). And a bootstrapping

method with 5,000 resamples was used to test the indirect and

direct effects in the path analysis models.

After testing the hypothesized model, adjustments were

made to improve fit by eliminating paths that were not

statistically significant so that the most parsimonious model

that was empirically and theoretically justified was found finally.

The readjusted models were then retested by using the same

procedures of above path analysis modeling.

3. Results

3.1. Preliminary analyses

The means, standard deviations, and bivariate correlations

of all study variables are shown in Table 2. Gender, age,

professional title, departments and the grade of hospital were

included as covariates in subsequent analyses.

Notably, exposure to news of medical malignant injury

events was positively correlated with outgroup attribution (r =

0.19; p = 0.001) and anxiety (r = 0.36; p < 0.001), supporting

Hypotheses 3 and 4. Furthermore, it was positively correlated

with the quality of communication (r = 0.28; p < 0.001),

consistent with Hypothesis 1. However, it was not significantly

related to medical staff ’s willingness (r = 0.01; p = 0.89)

to let their children be doctors; therefore, Hypothesis 2 was

not supported.

Additionally, outgroup attribution was significantly

correlated with anxiety (r = 0.43; p < 0.001). And anxiety

was positively correlated with communication quality

(r = 0.30; p < 0.001) and negatively correlated with

willingness (r =−0.17; p= 0.003).

3.2. Structural model testing

Controlling the covariates, we used the Lavaan package

(version 0.6–9) in R (version 3.3.0) to test the model with the

Bootstrap method. The initial test of the hypothesized model

(see Figure 1) yielded a poor fit (χ2(11) = 50.028, CFI = 0.851,

GFI = 0.998, RMSEA = 0.107, SRMR = 0.050). Outgroup

attribution did not predict the quality of communication (β =

−0.03, se = 0.05, p = 0.69) and doctors’ willingness to let their

children be doctors (β = 0.01, se = 0.08, p = 0.88), hypothesis

5 and 7 were thus not supported. Meanwhile, the interaction

variable of exposure × social support was not a significant

predictor of anxiety (β = 0.04, se = 0.01, p = 0.46). Hypothesis

12 was not supported either.

Therefore, to adjust the model for improving the fit,

above three paths that were not statistically significant were

eliminated in the SEM analysis. Consequently, the model fit

indices were improved greatly (χ2(8) = 19.436, CFI= 0.952,

GFI= 0.971, RMSEA = 0.068, SRMR = 0.024). This final

model with standardized estimates of path coefficients is

presented in Figure 2.

The final SEM model suggested that exposure to news

of medical malignant injury events positively predicted the

quality of communication (β = 0.19, se = 0.06, p = 0.001),

supporting Hypothesis 1. But the path coefficient between

exposure to medical injury news and willingness to let children

be doctors was not significant (β = 0.08, se = 0.10, p =

0.23). Hypothesis 2 was not supported. In addition, exposure

to such news could affect these two outcome variables through

the mediating role of anxiety and the chain mediating role of

both outgroup attribution and anxiety. Specifically, exposure to

medical injury news positively predicted outgroup attribution

(β = 0.16, se = 0.06, p = 0.002), supporting Hypothesis 3.

Exposure also positively predicted anxiety (β = 0.28, se = 0.04,

p < 0.001), supporting Hypothesis 4. At the same time, the

path coefficient from outgroup attribution to anxiety was 0.36

(se = 0.04, p < 0.001), indicating that outgroup attribution had

a significant positive impact on anxiety. Furthermore, anxiety

positively predicted the quality of communication (β = 0.21,

se = 0.07, p < 0.001) while negatively predicted willingness

to let children be doctors (β = −0.20, se = 0.10, p < 0.001),

indicating that anxiety had a significant positive mediating

effect between exposure to medical injury news and doctors’
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TABLE 2 Means, standard deviations, and bivariate correlations for all study variables.

M SD 1 2 3 4 5 6 7 8 9 10

1. Gender - -

2. Age 2.78 1.39 0.04

3. Professional title 2.80 0.99 0.08 −0.67∗∗∗

4. Departments 1.26 0.53 −0.06 0.34∗∗∗ 0.05

5. The grade of hospital 1.41 0.66 0.13∗ 0.12∗ 0.01 0.08

6. Exposure 3.65 0.77 −0.05 0.04 −0.02 −0.09 −0.06

7. Social support 25.88 5.34 0.11† 0.21∗∗∗ −0.25∗∗∗ 0.03 0.05 0.11†

8. Outgroup attribution 4.16 0.87 0.04 −0.16∗∗ −0.03 −0.26∗∗∗ −0.06 0.19∗∗ 0.08

9. Anxiety 4.14 0.65 0.05 0.06 −0.17∗∗ −0.21∗∗∗ −0.07 0.36∗∗∗ 0.12∗ 0.43∗∗∗

10. Communication 3.86 0.75 0.04 0.25∗∗∗ −0.19∗∗ 0.05 −0.14∗ 0.28∗∗∗ 0.21∗∗∗ 0.07 0.30∗∗∗

11. Willingness of

children to be

physicians

2.68 1.16 −0.03 0.23∗∗∗ −0.14∗ 0.14∗ 0.06 0.01 0.21∗∗∗ −0.11 −0.17∗∗ 0.04

†p < 0.1.
∗p < 0.05.
∗∗p < 0.01.
∗∗∗p < 0.001.

FIGURE 2

Estimation of final moderated mediation model. †p < 0.1, **p < 0.01, and ***p < 0.001.

communication, and a significant negative mediating effect

between exposure to medical injury news and willingness to

let children be doctors. Hypothesis 6 and 8 were therefore

verified. And outgroup attribution and anxiety had a significant

chain mediating effect between exposure to medical injury news

and doctors’ communication and willingness to let children be

doctors, supporting Hypothesis 9 and 10. Results of Bootstrap

= 5,000 in Table 3 showed that these indirect effects mentioned

above were all significant.

Besides, the analysis also showed that the interaction variable

of exposure × social support was a marginally significant

predictor of outgroup attribution (β = −0.10, se = 0.01, p

= 0.097). To probe and visualize the interaction, we plotted

the slopes of interaction at the values of social support

corresponding to one standard deviation above and below

the mean, while setting the covariates to their sample means.

As shown in Figure 3, simple slope analyses revealed that

exposure was positively related to outgroup attribution when

social support was low (simple slope = 0.29, se = 0.08, t =

3.63, p < 0.001) or average (simple slope = 0.18, se = 0.06,

t = 2.97, p = 0.003), but was not correlated with outgroup

attribution when social support was high (simple slope =
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TABLE 3 Mediating e�ect and 95% confidence interval estimated by the Bootstrap method.

Path Indirect e�ect estimation CI at 95% level

Ex→ Co: Total effect 0.265 0.151 0.369

Indirect effect Ex→ An→ Co 0.059 0.025 0.105

Ex→ OA→ An→ Co 0.012 0.004 0.030

Ex→ Wi: Total effect 0.008 −0.163 0.193

Indirect effect Ex→ An→ Wi −0.056 −0.153 −0.036

Ex→ OA→ An→ Wi −0.012 −0.044 −0.006

CI, confidence interval; Ex, exposure to news of medical malignant injury events; OA, outgroup attribution; An, anxiety; Co, communication; Wi, willingness to let children be doctors.

FIGURE 3

Graphical representation for moderating e�ect of social support

on the relationship between exposure and outgroup attribution.

0.08, se = 0.09, t = 0.83, p = 0.408). Hypothesis 11 was

thus supported.

Then, we analyzed the moderated chain mediating effect

under different conditions of social support. The bootstrapping

results showed that the indirect effect of exposure on the quality

of communication through outgroup attribution and anxiety

was significant at low levels of social support [effect = 0.020,

95% CI = (0.006, 0.047)], but not significant in the condition

of high social support [effect = 0.005, 95% CI = (−0.005,

0.023)]. Similarly, the indirect effect of exposure on willingness

to let children be doctors through outgroup attribution and

anxiety was also significant at low levels of social support [effect

= −0.019, 95% CI = (−0.064, −0.011)], but not significant

when social support was high [effect = −0.005, 95% CI =

(−0.034, 0.007)]. The moderated chain mediation model in

Figure 2 was verified. The results of the hypothesis testing are

presented in Table 4.

4. Discussion

The present research aimed to explore how exposure

to news of medical malignant injury events influences

doctors’ superficial behavior (i.e., communication with patients)

and deep psychology (i.e., professional identity) in opposite

directions. Regarding the impact of exposure on doctors’

communication behavior, we found that most medical staff

indeed read violent news in daily life (61.7% of them chose

“often” or even “very often”, M = 3.65), and the more

often medical staff read violent news, the more positive their

communication. Previous research has shown that the more

doctors ask for patients’ information and use more positive

language, the higher the satisfaction the patient feels (9). This

seems to indicate that frequent exposure to news of medical

malignant injury events does not reduce the quality of doctor-

patient communication, and thus may not impair patient

satisfaction and doctor-patient relations either. However, we

also found that the positive effect of exposure to violent news

on doctor-patient communication was significantly mediated

by anxiety, and serially mediated by outgroup attribution and

anxiety. This means that the more medical staff are exposed to

violent news, the more likely they will blame the patient and,

thus, be more anxious. In addition, exposure to violent news was

found to directly increase anxiety. These findings are consistent

with previous reports that violence can affect the cognitions

and emotions of medical staff (70), and reflect that under the

perceived threat of frequent violence, medical staff have a strong

sense of potential insecurity and low control. In order to protect

themselves, they may hide their true emotions and adopt more

procedural and normative communication, such as asking about

the physical and psychological states of patients. This kind of

normative communication may not show any damage to patient

satisfaction and the doctor-patient relationships in the short

term, but it is not a healthy doctor-patient relationship per se.

Regarding the effect of exposure to violent news on doctors’

professional identity, the stress and negative emotions with

long-term exposure to such news will lead to decreased job

satisfaction (71), increased absenteeism, intention to quit work

(72), and decreased quality of patient care (73). Our findings

also provide experimental evidence demonstrating that medical

staff ’s exposure to news of medical malignant injury events

negatively predicts their willingness to let their children be

doctors, which is significantly mediated by anxiety, and serially

mediated by outgroup attribution and anxiety too. More

importantly, exposure to news of medical injury events was

found to directly affect the quality of doctors’ communication,
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TABLE 4 Results of hypothesis testing.

Hypotheses Results

Hypothesis 1(H1):Medical staff who are exposed to more news of medical malignant injury events have better doctor-patient communication. Supported

Hypothesis 2(H2):Medical staff who are exposed to more news of medical malignant injury events are less willing to let their children be doctors. Not supported

Hypothesis 3(H3):Medical staff who are exposed to more news of medical malignant injury events are more likely to attribute these events to the

outgroup.

Supported

Hypothesis 4(H4):Medical staff who are exposed to more news of medical malignant injury events are more anxious. Supported

Hypothesis 5(H5): Outgroup attribution mediates the positive relationship between medical staff ’s exposure to news of medical malignant injury

events and their quality of communication.

Not supported

Hypothesis 6(H6): Anxiety mediates the positive relationship between medical staff ’s exposure to news of medical malignant injury events and

their quality of communication.

Supported

Hypothesis 7(H7): Outgroup attribution mediates the negative relationship between medical staff ’s exposure to news of medical malignant injury

events and their willingness to let their children be doctors.

Not supported

Hypothesis 8(H8): Anxiety mediates the negative relationship between medical staff ’s exposure to news of medical malignant injury events and

their willingness to let their children be doctors.

Supported

Hypothesis 9(H9): Outgroup attribution and anxiety have a chain mediating effect on the relationship between medical staff ’s exposure to news

of medical malignant injury events and their quality of communication.

Supported

Hypothesis 10(H10): Outgroup attribution and anxiety have a chain mediating effect on the relationship between medical staff ’s exposure to

news of medical malignant injury events and their willingness to let their children be doctors.

Supported

Hypothesis 11(H11): Social support moderates the relationship between medical staff ’s exposure to news of medical malignant injury events and

their outgroup attribution. Specifically, the association between exposure and outgroup attribution is weakened in medical staff with high social

support.

Supported

Hypothesis 12(H12): Social support moderates the effect of medical staff ’s exposure to news of medical malignant injury events on their anxiety.

Specifically, the association between exposure and anxiety is weakened in medical staff with high social support.

Not supported

but to indirectly affect their willingness to let their children be

doctors, which did not support our hypothesis 2. It may suggest

that the latter involves more long-term effects. That is, exposure

to violent news might have a potentially terrible influence on the

professional identity of existing doctors.

Meanwhile, the current study also found that outgroup

attribution did not affect doctors’ communication behavior

and psychological identity directly, which did not support

our hypothesis 5 and 7. However, outgroup attribution could

affect doctors’ communications and willingness to let children

be doctors through anxiety. This supports the idea that our

cognitive structure can affect our emotions and, therefore, our

behaviors (49). And emotion is a much closer predictor of

behavior than cognition (74). Furthermore, social support had

a significant moderating effect on the relationship between

exposure and outgroup attribution. This suggests that adequate

social support can reduce medical staff ’s tendency to blame

medical events on patients, thereby reducing their anxiety,

which contributes to long-term and friendly doctor-patient

relationships. Usually, social support has been considered as

one of the fundamental protective factors that buffer individuals

from risk and threat. It can help to reduce medical staff ’s

perceived stress (75) and increase their subjective happiness (76).

Therefore, we should pay more attention to medical staff and

offer them more social support and psychological assistance.

Hospitals should establish effective communication channels

with doctors, understand the difficulties they encounter in work

and life, and give them timely help. In addition, hospitals

can also provide psychological counseling and psychological

guidance for doctors, so as to prevent or reduce doctors’ anxiety

and job burnout.

Moreover, we found that anxiety directly mediated the

relationship between exposure to violent news and doctors’

communication behavior and psychological identity. This

suggests that, compared to outgroup attribution, anxiety is a

more direct antecedent variable of doctors’ communications

and willingness to let children be doctors. However, social

support did not moderate the relationship between exposure

and anxiety, which did not support our hypothesis 12. This

may suggest that the emotional impact of exposure to medical

injury events is so large, immediate, and hard to avoid, that

even social support cannot mitigate it effectively. These results

imply that, besides social support from families, friends and

hospitals, the government should vigorously plan and set up

emergency disposal systems and modern medical systems in a

legal environment, reducing medical injury events at the source.

At the same time, when a medical injury event occurs, the media

should report it objectively, avoiding tarnishing the images of

physicians or patients blindly. On the contrary, the government

and the media should increase the propagation and publicity of

positive examples of good doctor-patient relationships so that

doctors can feel respected and appreciated.
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5. Limitations and future research

A pertinent limitation of this study was the cross-sectional

design, which precluded inferences of the causal relationship

between exposure to news of medical malignant injury events

and medical staff ’s psychology and behaviors. Future studies

can try to manipulate the medical staff ’s exposure by pushing

relevant news regularly, increase social support they get,

and intervene their outgroup attribution or anxiety to test

the casual effects of our moderated chain mediation model.

Besides, the self-reported measurements of all study variables

may induce some bias and possibly exaggerate the medical

staff ’s reports related to communications. Future research can

use observational methods to attain the quality of doctor-

patient communication or collect more objective data such as

average consultation time and satisfaction rate by patients in a

field study.

6. Conclusions

The present research provided evidence that exposure

to news of medical malignant injury events can positively

affect medical staff ’s communication in the short term,

but negatively affect their willingness to let their children

become doctors through the mediating roles of outgroup

attribution and anxiety. In addition, social support can

reduce the negative impact of exposure on outgroup

attribution, which means that medical staff with a high

level of social support are less likely to attribute medical

malignant injury events to patients even if they have read

a lot of violent news, hence leading to better and healthier

doctor-patient relations.
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This research aims to explore how work demands and resource variables

affect the burnout and satisfaction of employees of family businesses in

the context of the pandemic (COVID-19) and the moderation effect of fear

of COVID-19 on this relationship. A sample of 214 Chilean family business

employees is used for hypotheses testing. Results indicate that the demands

and resources partially explain the burnout and satisfaction of employees of

family firms during the pandemic. Employees’ fear of COVID-19 moderates

the relationship between resources-demands and burnout-job satisfaction in

family firms. This work contributes to understanding how these organizations

can manage adverse scenarios to survive and continue operations.

KEYWORDS

job satisfaction, burnout—professional, job demand-resources (JD-R) model, family
firm, COVID-19

1. Introduction

Job satisfaction and burnout are two related variables that inform about employees’
psychosocial risk and occupational health in the workplace (Giménez-Espert et al.,
2020). The most acknowledged models to assess organizational health based on these
two variables are the job demand-control-support model (JDCS) and job demand-
resource (JD-R) (Karasek and Theorell, 1990; Demerouti et al., 2001). These models
proposed that the psychological work environment is defined by a combination of
job demands, job control, and social support (Baka, 2020). In the assessment of the
organizations’ psychosocial risk, these variables have been mostly assessed in relation
to burnout and job satisfaction, proving their predictive ability (Pelfrene et al., 2001;
Jalilian et al., 2019; Dutheil et al., 2020; Ellison and Caudill, 2020; Fernemark et al.,
2020). Although the available research on this type of variables, as well as this reference
model seems to be scarce in the context of family businesses. Recently, JD-R has
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been successfully used to predict job satisfaction among
entrepreneurs running their own family business (McDowell
et al., 2019).

The impact of the so-called psychosocial risks on the health
of workers and, by extension, the productivity of organizations
can be affected by external shocks, such as the case of the health
emergency and its social, economic, and political consequences
caused by the COVID-19 pandemic (Prado-Gascó et al., 2020).

The COVID-19 pandemic has caused an unprecedented
economic impact worldwide due to the closure of businesses,
the cessation of any non-essential activity, and the reduction
of mobility during the different confinements, which has led
to the closure of many companies and a large destruction of
employment (Apedo-Amah et al., 2020).

De Massis and Rondi (2020) have argued that the COVID-
19 pandemic has triggered challenges for family business
management and research. One area in which this assumption
is questioned is how emotions and stress resulting from the
pandemic pressure influence these firms’ behaviors and ability
to survive. Recent research on the family businesses’ ability
to face external disruptions has suggested that the priority for
preserving socioemotional wealth is an engine which supports
these businesses’ continuity when facing adversities (Alonso-
Dos-Santos and Llanos-Contreras, 2019; Llanos-Contreras et al.,
2020). Socioemotional wealth also enhances these firms’ concern
for binding social ties with external and internal stakeholders,
such as their employees (Berrone et al., 2012; Llanos-Contreras
and Alonso-Dos-Santos, 2018). For this reason, it is expected
that, despite the adverse consequences of the pandemic, these
organizations would be concerned about keeping their worker’s
occupational health under control. Hence, understanding the
factors behind this problem is important for family firms,
particularly in a pandemic which increases psychological risk at
work and in parallel places the business’ continuity at risk.

In this context, the JD-R model has proven to be
reliable even under highly stressful scenarios as the COVID-
19 pandemic (e.g., Prado-Gascó et al., 2020; Jamal et al.,
2021). However, it has never been tested for the assessment of
employees’ satisfaction and burnout in family firms when these
are facing adverse scenarios. There is research studying family
firms’ post-disaster performance and behaviors (Marshall et al.,
2015; Alonso-Dos-Santos and Llanos-Contreras, 2019; Salvato
et al., 2020; Mahto et al., 2022). These studies acknowledged
these firms’ abilities to adapt to challenging conditions, take
risks, and leverage all their available resources to survive. But
the focus has been mostly on general management issues at the
family and business level, and no attention has been paid to
employees’ responses toward external shock which increases the
psychosocial risk.

For this reason, in this research, we aim to respond to
the questions of how demands and resources variables affect
the level of burnout and satisfaction of employees of family
businesses in the context of the pandemic (COVID-19) and

how fear of COVID-19 affects the influence of demands and
resources variables on the level of burnout and employee
satisfaction in family firms.

To answer these questions, a partial least squares structural
equation analysis (SEM-PLS) was implemented using variables
of organizational support, workload, and job insecurity to
explain burnout and satisfaction in 214 employees of Chilean
family businesses. Data were collected at the peak of the
pandemic in Chile in terms of deaths and sanitary restrictions.
To determine how fear of COVID-19 affects the relationships
in the model, a multigroup analysis (MGA) was performed by
grouping individuals into three categories: high, medium, and
low, according to their level of fear of the pandemic. The results
suggest that the demands and resources model partially support
the predictions. Workers’ fear of COVID-19 was also found
to have a moderating influence on the relationship between
resources-demands and burnout-job satisfaction in family firms.

In this way, we contribute to family firm theory by making
progress in the understanding of how these organizations can
manage adverse scenarios to survive and continue operations
(Marshall and Schrank, 2020; Mahto et al., 2022). Particularly,
this research focused on determining job resources and demand
that need to be correctly managed in order to keep psychological
risk at work under control. In this way, we also contribute to
the literature on organizational psychology (Bennis et al., 1966;
Beehr, 1998), particularly on the study of psychosocial risk, by
testing the prediction ability of the JD-R model in the particular
context of family firms and the pandemic. Finally, we contribute
to the very scant research in family firms in Latin America,
a region where these organizations are particularly prevalent
(Gomez-Mejia et al., 2020; Vazquez et al., 2020).

This article is organized as follows: The next section
provides a discussion of the theoretical framework supporting
the hypotheses. Then, the methods section informs the research
design as well as data collection and data analysis procedures.
Hereafter, results are presented and discussed. Subsequently,
findings are discussed in light of previous literature and
conclusions are stated. Finally, theoretical contributions and
practical implications are presented, and the research limitations
are acknowledged.

2. Theoretical framework

2.1. Job demand-resource in family
business

Karasek (1979) proposed the job demand-control model,
which states that a psychological work environment is defined
by a combination of job demands and job control. This
proposal later evolved into the JDCS, which has been
widely used to explain variables influencing the stress level
of an organization’s employees (Karasek and Theorell, 1990;
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Baka, 2020). Demerouti et al. (2001) proposed the job demands
and resources (JD-R) model as an extension of the JDCS
proposal by Karasek (1979). The JDCS and JD-R model
considers that job demands are related to workload, time
pressure, and role conflicts, among others (Karasek et al., 1998;
Van der Doef and Maes, 1999). Support refers to the social
integration of the individual in the workplace (Van der Doef and
Maes, 1999).

The JD-R model has been shown to be reliable in different
settings. Recently Jamal et al. (2021) have reported that task
interdependence, workload pressure, professional isolation, and
family interference in work relate to exhaustion and stress.
They also suggest that work autonomy, flexibility, and the
available technology resources have a positive influence on
work-life balance and job satisfaction. Karasek and Theorell
(1990) found that employees’ most adverse reactions (e.g.,
burnout) to work conditions relate to higher levels of work
demand and low levels of support at workplace. Ellison and
Caudill (2020) found that higher job demands were associated
with more job stress among prison officers. Pelfrene et al. (2001)
concluded that “feeling stressed” was more strongly associated
with psychological demands than with freedom of decision or
social support.

When these variables are tested in relation to work
satisfaction additional support has been found in relation to the
model’s ability to explain occupational health at the workplace.
Fernemark et al. (2020) demonstrate that social support when
working with a digital practice increased physicians’ job
satisfaction in the context of telemedicine services. Yeh (2015)
found that the positive influences of job resources on job
satisfaction were greater than the negative effect of demands
on satisfaction in workers from the East Asian region. Jang
et al. (2017) evaluated the factors influencing home health care
workers’ job satisfaction and found that demands negatively
affect, and resources positively affect these employees’ levels of
satisfaction.

Despite their interest, these models have hardly been
considered in the specific context of family businesses, and no
study has been observed that analyzes the impact that COVID-
19 has had on them.

The JDCS and JD-R model has recently been used to
test occupational health in highly stressful work environments,
proving again to be reliable (e.g., Prado-Gascó et al., 2020).
Accordingly, it is expected that it will also be reliable in
assessing burnout and job satisfaction in family businesses
which are facing difficulties as a consequence of the pandemic.
Family businesses are a particularly interesting setting to assess
this model as these organizations are acknowledged for being
closely connected to their employees (Cruz et al., 2012; Llanos-
Contreras et al., 2019). Accordingly, they would deploy high
levels of support to employees. But also, the COVID-19
pandemic put their continuity under risk which would increase
the organizational stress as it has financial and socioemotional

wealth costs (Llanos-Contreras et al., 2020; Salvato et al., 2020).
The above analysis supports the following two hypotheses and
the model proposed in the Figure 1.

H1a. Resources (support) reduce the level of burnout of
employees in family businesses.

H1b. Resources (support) improve job satisfaction of
employees in family businesses.

H2a. Demands (workload and job insecurity) will have
a positive effect on burnout levels of employees in family
businesses.

H2b. Demands (workload and job insecurity) will have a
negative effect on job satisfaction levels of employees in family
businesses.

2.2. Fear to COVID-19 and job
demand-resource model: Crisis
management in family firms

With the development of the COVID-19 pandemic, several
studies have explored the consequences of this disaster on
people’s mental health (e.g., Bohlken et al., 2020; Ornell et al.,
2020; Pfefferbaum and North, 2020; Rajkumar, 2020). Previous
research has shown that people are heterogeneous in terms of
the levels of fear of this pandemic (Fitzpatrick et al., 2020;
Harper et al., 2020; Broche-Pérez et al., 2022). These studies have
also shown that the level of fear has direct and indirect effects on
people’s mental health and occupational health, as well as in their
behavior and mood at work.

Support 

Workload 

Insecurity 

Burnout H2ai 

H1a 

H2aii 

Satisfaction 

H1b 

H2bi 

H2bii 

FIGURE 1

Job demand-resource model in family business.
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In relation to the direct effect, this research agrees that fear
of COVID-19 has a negative influence on people’s mental health,
level of stress, and generally on people’s mood. Thus, Chen
and Eyoun (2021) found that fear of COVID-19 is positively
associated with job insecurity and emotional exhaustion in
restaurant employees. Labrague and Santos (2020) conclude
that a higher level of fear of COVID-19 generates lower job
satisfaction and greater psychological distress in nurses on the
front line of health care. Khattak et al. (2020) proved that fear of
COVID-19 has a significant positive impact on the psychological
distress and turnover intention of nurses in Pakistan.

Fear of COVID-19 has also proven to have an indirect effect
on variables assessing psychological risk. In this way, Gasparro
et al. (2020) found that the effect of perceived job insecurity on
depressive symptoms in healthcare workers was weaker among
employees with low fear of COVID-19. Similarly, Khan et al.
(2021) concluded that the effect of perceived job insecurity
on people’s mental health was stronger when employees had
a greater fear of COVID-19. It suggested that in a work
environment, employees’ fear of COVID-19 will enhance the
negative effect of job demand on burnout and job satisfaction,
while it will weaken the positive effect of job support on these
same variables.

Taken together, people have differences in the level of fear
of COVID-19, and empirical results in recent research suggest
that fear of COVID-19 would have a moderating effect on
the relationships proposed by the JD-R model. It supports the
following two hypotheses.

H3a. Workers’ fear in disaster situations (e.g., COVID-19)
will have a moderating effect on the role of resources and
demands on burnout of employees in family businesses.

H3b. Workers’ fear in disaster situations (e.g., COVID-19)
will have a moderating effect on the role of resources and
demands on job satisfaction of employees in family businesses.

3. Research design

3.1. Questionnaire

Data were collected through an online questionnaire
applied in January 2021. The questionnaire includes questions
about variables of interest, namely: burnout, insecurity,
satisfaction, support, workload, and fear of COVID-19, as
well as demographic data. The Burnout Assessment Tool
(BAT) of 22 items representing the four dimensions of
burnout: exhaustion, mental distance, emotional impairment,
and cognitive impairment was used to assess the level of burnout
(Schaufeli and Desart, 2020). The job insecurity scale was
adapted from De Witte (2000) to assess this construct. To

measure the level of job satisfaction and organizational support,
a scale of Eisenberger et al. (1997) was adapted. To measure
workload, the UNIPSICO battery was adapted (Gil-Monte,
2016). Finally, the COVID-19 fear measure was an adaptation
from a scale proposed by Fitzpatrick et al. (2020). All items have
been measured using a 5-point Likert scale.

The sample contains 214 observations of family business
employees from Chile surveyed after 10 month the pandemic
in this country. The age of the respondents ranges from 22 to
81 years, with an average of 43 (M = 43.29; SD = 11.94), and
the number of men (n = 105) and women (n = 109) is balanced.
Most of the respondents have a technical or professional higher
education degree.

3.2. Methods

Each of the latent constructs’ psychometric properties was
tested, and satisfactory fit measures were obtained for all the
reflective models (Table 1). The constructs’ internal consistency
was evaluated with Cronbach’s α and composite reliability
(CR), finding adequate indicators, except for the construct
workload with a Cronbach’s α of 0.666. However, the variable is
maintained in the model considering the rest of the satisfactory
fit measures of the construct (Hair et al., 2014).

To determine the sample adequacy for factor analysis, the
Kaiser-Meyer-Olkin (KMO) test was used. All constructs have
a KMO greater than 0.600; moreover, excepting Workload, the
KMO is greater than 0.700, which are considered acceptable
(Shrestha, 2021). The convergent validity of the reflective
models was tested by the factor loadings (above 0.700)
and the average variance extracted (AVE) (above 0.500)
(Hair et al., 2014). To assess the discriminant validity the
heterotrait-monotrait ratio of correlations (HTMT) was used.

TABLE 1 Reliability and validity assessment.

Construct KMO AVE CR Cronbach’s α Factor
loadings

Burnout 0.907 0.663 0.887 0.830 >0.700***

Exhaustion 0.892 >0.700***

Mental
distance

0.800 >0.700***

Emotional
impairment

0.880 >0.700***

Cognitive
impairment

0.823 >0.700***

Insecurity 0.713 0.722 0.912 0.871 >0.700***

Satisfaction 0.711 0.744 0.897 0.828 >0.700***

Support 0.828 0.689 0.917 0.886 >0.700***

Workload 0.661 0.596 0.815 0.666 >0.700***

CR, composite reliability; AVE, average variance extracted. */**/***Significance level
at 0.10/0.05/0.01.

Frontiers in Psychology 04 frontiersin.org

217

https://doi.org/10.3389/fpsyg.2022.1061612
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-1061612 December 24, 2022 Time: 16:15 # 5

Llanos-Contreras et al. 10.3389/fpsyg.2022.1061612

TABLE 2 Results of the SEM-PLS analysis.

Burnout Satisfaction Fit measures

Path f2 Path f2 R2 Q2

Support −0.084 0.009 0.454*** 0.275

Workload 0.495*** 0.359 −0.049 0.003

Insecurity 0.219*** 0.062 −0.274*** 0.097

Burnout 0.412 0.261

Satisfaction 0.415 0.297

*/**/***Significance level at 0.10/0.05/0.01; effect sizes (Cohen, 1988): f 2 > 0.35 strong
effect; f 2 > 0.15 moderate effect; f 2 > 0.02 weak effect.

According to Hair et al. (2016), the discriminant validity has
been established between two reflective constructs, if the HTMT
value is below 0.900. We tested all pairs of constructs and found
no HTMT greater than 0.900, thus, indicators were satisfactory
for all cases.

A partial least squares structural equation model (SEM-PLS)
was used to test the proposed hypotheses, using burnout and
satisfaction levels as dependent variables, organizational support
as an explanatory variable of resource, and workload and job

insecurity as independent variables of demand. To evaluate
the moderating effect of fear of COVID-19, a MGA was used
considering three subsamples: individuals with high, medium,
and low fear of COVID-19 (Hair et al., 2017a).

4. Results

4.1. Job demand-control-support in
family firms

The multiple correlation coefficient (R2 = 0.412) and Stone-
Geisser’s predictive relevance test (Q2 = 0.261, blindfolding
procedure, omission distance = 7) indicate that the structural
model for the dependent variable burnout is relevant and
predictive (Chin, 1998, 2010). Also, the standardized root-
mean-square residual (SRMR), as a goodness of fit measure,
indicates a good fit (SRMR = 0.079) (Henseler et al., 2014). In the
model with dependent variable satisfaction, good measurement
indicators were also observed (R2 = 0.415; Q2 = 0.297,
blindfolding procedure, omission distance = 7). It is possible
to confirm the significance of both models (Hair et al., 2017b).

Support

Workload

Insecurity

Burnout
H2ai 0.495***

H1a -0.084

H2aii 0.219***

Support

Workload

Insecurity

Satisfaction
H2bi -0.049

H1b 0.454***

H2bii -0.274***

FIGURE 2

Job demand-resource model in family business. Hypotheses testing.

TABLE 3 Results of the multigroup analysis.

Low fear Medium fear High fear

Path f2 Path f2 Path f2

Support→ burnout – 0.247* 0.119 0.047 0.007 – 0.233** 0.073

Workload→ burnout 0.675*** 1.075 0.450*** 0.264 0.496*** 0.408

Insecurity→ burnout 0.000 0.000 0.347*** 0.154 0.150 0.030

R2 burnout 0.652 0.409 0.434

Support→ satisfaction 0.249 0.067 0.590*** 0.528 0.396*** 0.216

Workload→ satisfaction – 0.257 0.086 0.018 0.000 – 0.024 0.001

Insecurity→ satisfaction – 0.278 0.089 – 0.218** 0.070 – 0.373*** 0.189

R2 satisfaction 0.372 0.490 0.446

*/**/***Significance level at 0.10/0.05/0.01; effect sizes (Cohen, 1988): f 2 > 0.35 strong effect; f 2 > 0.15 moderate effect; f 2 > 0.02 weak effect.
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The SRMR indicates a good fit (SRMR = 0.075) (Henseler et al.,
2014).

Support was not found for hypothesis 1a since no
significant relationship was found between organizational
support and employees’ burnout level in family businesses
(Table 2). The analysis results support hypothesis 1b, i.e.,
organizational support in family businesses improves worker
satisfaction in a positive and significant way. Hypothesis 2a is
accepted since demands (workload and job insecurity) positively
and significantly affect employees’ burnout levels in family
businesses. Hypothesis 2b is partially supported since only a
negative and significant relationship was found between job
insecurity and satisfaction, and no significant effect of workload
on job satisfaction was observed. Figure 2 summarizes these
informed results.

4.2. Demands and resources model in a
pandemic scenario

The MGA shows significant differences among the three
proposed groups. Thus hypothesis 3 is supported, confirming
that fear of COVID-19 has a moderating effect on the
influence that resources and demands have on burnout and
job satisfaction. The variable “support” significantly decreases
burnout in employees of family firms with high fear of COVID-
19. However, it does not affect the satisfaction of workers with
a lower level of fear of the disease. Job insecurity presents a
positive and significant influence on burnout only for employees
with a medium level of fear of COVID-19. It has no effect on
job satisfaction in employees of family firms with a low level of
fear of COVID-19. The workload effects on burnout level and
job satisfaction show similar results to the overall model, but the
effect of workload on burnout is highest for employees with low
fear of COVID-19. Table 3 presents all these results.

5. Discussion and conclusion

It is acknowledged in family firm literature that for
these organizations, continuity and survival (transgenerational)
are one of their main goals (Kotlar and De Massis, 2013;
Llanos-Contreras and Jabri, 2021), and COVID-19 had been
a major shock which has threatened this aim in recent
times. One way through which the pandemic challenged these
firms’ continuity was by the impact it has had on their
human resources’ psychological risk, due to psychological
risk impact on individuals’ health, organizational climate,
and firm productivity (Bergh et al., 2018). Psychological risk
can arise as consequence of poor social context, work, and
organizational design, and COVID-19 is considered to have
had a great negative impact on these (Prado-Gascó et al.,
2020). Importantly, burnout, and job satisfaction are related

to psychological risk at work (Guadix et al., 2015; Elshaer
et al., 2018). For this reason, this article focuses on responding
to the questions: how do demands and resources variables
affect the level of burnout and satisfaction of employees of
family businesses in the context of the pandemic (COVID-19)?
How does fear of COVID-19 affect the influence of demands
and resource variables on the level of burnout and employee
satisfaction in family firms?

In relation to job demands, this study’s results confirm the
theoretical predictions that workload and insecurity positively
influence burnout, as well as confirming that job insecurity
negatively influences job satisfaction. This is in line with
previous studies on psychological risk at work (e.g., Elshaer
et al., 2018; Ellison and Caudill, 2020; Jamal et al., 2021). Job
demands produce important negative effects on occupational
health in firms facing stressful scenarios. Family firms need to be
careful about how they manage these two elements particularly
when facing stressful scenarios like the one imposed by COVID-
19. While adapting operations to new conditions and challenges
imposed by the external shock will increase workload, the highly
acknowledged family commitment with business continuity can
be a positive signal to enhance job stability (Gómez-Mejía
et al., 2007; Llanos-Contreras et al., 2019). Thus, family firms,
particularly those small and medium size ones which have
fewer resources to adjust to the changes required by an external
shock, would be able to counterbalance the additional demand
of workload with clear signals of commitment to business
continuity and job stability.

In relation to job resources, results provide empirical
support to the idea that job support positively influences
job satisfaction. Similar to the prediction on job demands,
these results reinforce previous literature in relation to the
importance of this for an organization to keep psychological risk
under control (Yeh, 2015; Jang et al., 2017; Fernemark et al.,
2020). Karasek (1979)’s model proposes that occupational health
problems arise as a consequence of the imbalance between
psychological demands and the resources workers have available
to manage such demands. Job support is a critical resource for
keeping psychological demand and resources in balance and
providing good occupational health. Job support is related to
the concern the organization sets on the workers’ welfare, their
availability to provide help when the workers have a problem,
the firm’s disposition to consider the workers’ opinion and/or
help in solving problems if the worker were to make any
mistake (Eisenberger et al., 1997; Zeng et al., 2020). In line
with Prado-Gascó et al. (2020)’s results, this study suggests that
job support was important for people at work to overcome the
stress, uncertainty, and pressure consequences of the pandemic
scenario.

In relation to how fear of COVID-19 affects the influence
of demands and resources on burnout and job satisfaction
in family firms, overall, the proposed moderating effect is
confirmed. It is interesting to see that despite the fact that the
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whole sample analysis did not provide empirical support to
the predicted negative influence of support on burnout, this
relationship is confirmed when responses from people with
high levels of fear of COVID-19 are analyzed. Similarly, a
moderating effect of fear of COVID-19 is also observed for
the relationships between insecurity and burnout, support and
satisfaction, as well as for the relationship between insecurity
and satisfaction. These results are in line with recent research
indicating that people are heterogeneous in terms of their level
of fear of COVID-19 and that this heterogeneity is important in
people’s mental health assessment (Gasparro et al., 2020; Harper
et al., 2020; Labrague and Santos, 2020; Chen and Eyoun, 2021;
Broche-Pérez et al., 2022). This is important for organization
management and family firm theory as managers and family
business owners need to consider such heterogeneity in fear
of COVID-19 when making decisions that affect workload,
insecurity, and job support at work. Family business owners and
managers need to be particularly concerned about those workers
who present higher levels of fear of COVID-19, as they will be
particularly sensitive to be negatively affected by actions and
situations increasing job demands and less likely to positively
respond to job support policies.

Overall, the results discussed in the previous section
confirm the JR-D model predictions for family business workers
facing the shock of the COVID-19 pandemic (Karasek, 1979;
Demerouti et al., 2001). This is important because it proves
the reliability of the model even under conditions of extreme
external pressure. Data were collected when the pandemic was
at its peak in Chile, before the vaccine was found and under
conditions of high uncertainty about how long it would last
and what consequences it would have for people, small-medium
family businesses, and the economy. Thus, support is given
to the idea that family firms facing stressful scenarios can
control psychological risk at work by managing job demand
and resources in order to enhance continuity and survive.
Literature on family businesses shows these organizations as
highly resilient and suggests that owners-managers look to
continue operating despite minimal financial reward and highly
adverse conditions (Glover and Reay, 2015; Llanos-Contreras
et al., 2020; Mahto et al., 2022). However, in this work, it
is suggested that keeping workers’ occupational health under
control is central to meet this aim, and for this family, firms need
to be aware of the effect of their decisions on JD-R.

5.1. Contributions to theory and
practice

This study makes contributions for theory and practice.
In terms of theoretical contributions: First, contributions are
made to the literature on how family firms face severe external
shocks and survive (Marshall and Schrank, 2020; Mahto et al.,
2022). Family firms are particularly acknowledged for their
priority of preserving the firm through generations which

leads them to do everything within their reach to overcome
difficulties and survive. Such resilience has been related to
the priority for preserving the socioemotional wealth the firm
provides to the family. However, continuing business operation
is not just about motivation for preserving socioemotional
wealth, but also about these firm’s ability to manage shock
and adapt to changing contextual conditions (Alonso-Dos-
Santos and Llanos-Contreras, 2019; Salvato et al., 2020). In
this work we suggest that managing occupational health is
an important factor. Thus, the psychological resources and
demands these firms should consider managing when their
workers face stressful scenarios are analyzed. Second, this study
also contributes to the literature on organizational psychology
(Bennis et al., 1966; Beehr, 1998), particularly to the study of
factors influencing psychosocial risk. The study first applied
the acknowledged JD-R model to determine how demand and
resource factors influenced psychological risk in family firms
when faced with the COVID-19 pandemic. In this way, the
importance of balancing workload, job insecurity, and job
support to keep occupational health under control is discussed.

The study also shows the importance of observing workers’
heterogeneity in terms of fear of COVID-19 as it is a driver
which can increase or decrease the impact of the resources
and demand variables on psychological risk. Finally, this study
contributes to the very scant research on Latin American
family firms, a region where these organizations are particularly
prevalent (Gomez-Mejia et al., 2020; Vazquez et al., 2020). Chile
was acknowledged for its efficiency in managing the crises
generated by COVID-19 from a public health point of view.
However, it imposed severe restrictions on economic activities
and high demands on companies to continue to operate under
pandemic conditions. This implies pressure and stress not only
for family business owners whose income is reduced and face
additional expenses for adapting their operation but also for
workers who see their occupational health and job at risk and
face changes in the way they do their jobs.

This article also has important practical implications. Family
business owners and managers can benefit by learning how
they should manage workload, send the correct signals about
business continuity to enhance workers’ perception of job
stability, and provide enough job support in order to keep
psychological risk at work under control. This is not only
important for business policy but also for public policy, since
government authorities have much to do in terms of providing
the correct information and certainty about what these firms
need to do to continue operations in a safe way. This will be
important for the business’ operation but also for their workers’
occupational health. Practitioners can also learn about the
importance of considering the asymmetries on the level of fear
of COVID-19 that people present. This is important in order
to develop differentiated policies that address the specific needs
of groups of people with different levels of risk of presenting
occupational health problems.
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5.2. Limitations and future research

This research has some limitations that can be considered
as a starting point for future work. The development of
the pandemic demonstrated that countries have very different
capacities and resources to deal with this type of event.
It is possible that the best prepared countries will be able
to maintain an economic flow that will allow companies
to survive in these uncertain contexts. Thus, the economic
situation of the country during the COVID-19 pandemic
may influence workers’ perceptions and their fear of the
pandemic. Future research can use samples from different
countries to contrast results, for example, between developed
and emerging economies. The findings of this study can even
be analyzed among autonomous states belonging to the same
country to understand the differences within a decentralized
governmental system.

This study has not considered how family firms monitor and
cope with employees’ fear of disastrous events (e.g., COVID-
19 pandemic). It would be interesting to study the behavior of
family firms in terms of the mechanisms they use to manage
employees’ negative perceptions, insecurities, and fear, which
can compromise the survival of the firm. Moreover, the way
family businesses act toward their employees in times of crisis
can influence the reputation of the firm and threaten one of the
main competitive advantages of the family business. In this vein,
an avenue of research can turn its attention to the strategies that
family firms implement for managing human resources during
disasters (e.g., COVID-19 pandemic) and how these strategies
affect the reputation of the company.

Considering the heterogeneity of family businesses, some of
them may be better prepared than others to face the pandemic
or may be in sectors that have not been negatively affected by
this event. Analyzing the differences in the capabilities of family
businesses to cope with the pandemic may serve as an example
for other family businesses to adopt successful strategies to
survive during adverse events.
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Objective:Burnout is awidespread issue in healthcare formany years. Lebanon

combatted political and economic crises before the coronavirus disease 2019

(COVID-19) pandemic, in addition to the port explosion in August 2020. The

study aimed to identify the determinants of personal burnout, patient-related

burnout, and work-related burnout among postgraduate medical trainees

(PGMT) and evaluate its relationship with sociodemographic characteristics.

Design: A cross-sectional study utilized the Copenhagen Burnout Inventory

(CBI) involving electronic, voluntary, and anonymous survey. The survey was

completed by 188 PGMT including residents and fellows from all specialties

and all levels of training.

Results: The prevalence rates are 68.6% for personal burnout, 63.3% for

work-related burnout, and 35.1% for patient-related burnout.

Conclusion: Results improve our understanding of the phenomenon of

burnout, and the role of program leadership in shaping the impact of

burnout on training and promoting wellbeing of PGMT. Discussion focuses

on providing potential wellbeing strategies for program directors to follow for

mitigating burnout.

KEYWORDS

postgraduate medical trainees, COVID-19, burnout—professional, wellbeing,

leadership and physicians, program directors

Introduction

Burnout is a complicated concern in the occupational sector that does not have a

standard definition (1). The World Health Organization (WHO) reclassified workplace

burnout in the 11th Revision of the International Classification of Diseases (ICD-11).

Burnout depicts the following symptoms: Feelings of energy depletion or exhaustion;

increased mental distance from one’s job, or feelings of negativism or cynicism related

to one’s job and reduced professional efficacy (2). Herbert Freudenberger first described

burnout in the 1970’s and referred to it as worsening, wearing out, or becoming tired by

making extreme demands on energy, strength, or resources (3). It regularly happens ∼1
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year after someone has begun working in an organization,

when several elements come into play (3). Burnout manifests

as a steady emotional depletion and loss of motivation and

the ones who are prone to it are those who are dedicated

and committed individuals (3). It can lead to physical and

psychological problems, and compromised mental health (4). It

is a contagious concept wherein those who experience burnout

can negatively influence their colleagues by personal conflict

and disruption of work assignments (1). Burnout was initially

described as a syndrome for those who work with people, i.e.,

“human services” (5) prior to including information and other

services (6). Burnout is widely illustrated as a syndrome of

emotional exhaustion, depersonalization, and reduced personal

accomplishment (7).

Burnout is common in medicine due to the demanding

and challenging profession (8). It arises in graduate medical

training wherein the prevalence has ranged between 45 and

71% in medical students (8) and in a recent study among 315

medical students in China, the prevalence rate was 45.9% (9).

Burnout continues throughout postgraduate medical training

and physicians’ career (10). There has been a surge in mental

illness and suicides in the medical community in the past

years (11). Extensive research has been performed in the field

of healthcare to alleviate burnout (1). Postgraduate medical

trainees (PGMT) represent a unique occupational group with

an increased risk of burnout. Their wellbeing is an important

organizational asset since it is linked to performance and safety

behavior (12). Recently, the coronavirus disease 2019 (COVID-

19) pandemic had a dramatic strain on the overall residency

and fellowship training especially on the clinical and procedural

workload and educational activities (13, 14). For example,

PGMT in charge of patients with COVID-19 are more prone to

feel anxious and stressed (15).

Several factors lead to burnout during the pandemic, and

they comprise: elongated duty hours, longer patients’ list, sicker

patients, further responsibility, fear of getting infected and

infecting colleagues, friends, and family members (16). PGMT

who directly care for infected patients or are redeployed to

COVID-19 units, are most likely to feel so too because of

increased exposure to the virus which is associated with fear

(17). Other factors include shortages of personal protective

equipment, daily changes in shifts, further work, obligations to

family and others outside the hospital premises, and provision

of childcare (15).

Lebanon has plunged into one of the most cataclysmic

times in its history with economic, financial, and social collapse.

Challenges that arose include sudden drop of the national

currency over 80%, inflation of prices by 200% and deterioration

of the banking sector and brain drain of skilled employees (18).

The Beirut Port explosion in August 2020 that resulted in about

220 deaths ruined the city and caused massive infrastructure

damage and homelessness. Other challenges include partial

removal of subsidies on essential medicines, diesel and other

basic needs, severe shortages of medicine and increase of price

of medications and cost of treatment for chronic diseases.

Diesel prices rose around 2,000 per cent within a year, which

made it very difficult and costly for most workers to report

to work (18). The wiping out of lifetime savings by the

banking sector, wherein the politically well-connected and

wealthy individuals transferred their capital out of Lebanon

made a substantial impact on the economy. Nonetheless, the

country had already suffered from civil wars, increased influx

of Syrian and Palestinian refugees, camps, and dramatic rise in

unemployment and poverty (18).

The Medical Center is a tertiary medical center located

in Beirut, Lebanon. The center provides 20 residency training

programs. PGMT are trained by a clinical teaching team, and

each program is directed by a program director with the support

of a program coordinator and the Graduate Medical Education

office. The programs are accredited by the Accreditation Council

for Graduate Medical Education—International (ACGME-I).

The years of training are from Post Graduate Year (PGY)

1 until PGY5 (the digits representing the year of training,

PGY1 = 1st year) for some programs and PGY6 for other

sub-specialties. The 7th year (PGY7) is for fellows. A previous

study conducted in two academic hospitals in Beirut, Lebanon

reported a worrying rate of burnout among Lebanese medical

residents across both public and private hospitals (19) amidst the

difficult and challenging circumstances that the country has been

struggling with for decades especially the war in 2006 and the

assassinations of politicians and regular bombings in random

regions. All these factors have a great toll on the mental health

of citizens in general. The primary objective of the study is

to evaluate the sociodemographic characteristics of PGMT and

their relationship with the different scales of burnout given by a

validated instrument.

Methods

Study design and sample

Instrument

An anonymous web-based questionnaire was conducted

to assess burnout using the well-known inventory called the

Copenhagen Burnout Inventory (CBI). The core of burnout

in this tool is fatigue and exhaustion which is in conformity

with the historical development of the theory of burnout, and

with recent definition by leading researchers in the field which

have emphasized these keywords (20). The author explained that

there is a feature in addition to fatigue and exhaustion that needs

to be addressed in the instrument. This feature is the attribution

of fatigue and exhaustion to domains in an individual’s life which

is work and specifically client work (20) and for these reasons the

author created the CBI.
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The CBI is a validated tool and consists of three sub-

dimensions: personal burnout, work-related burnout, and

client-related burnout (20). The three scales are intended to be

applied in different domains. The personal burnout questions

represent an actual generic scale that anyone can answer and

a general state of fatigue and exhaustion. The work-related

burnout questions are for people with paid work and represents

the degree of burnout perceived by the person to be related to

his/her work. This scale can only be used if people have work

of some kind. The client-related burnout questions include the

term “client” (or a similar termwhen appropriate such as patient,

student, etc.). This is the level of burnout perceived by the person

as related to working with clients (patients, students, children,

etc.). The use of this scale is restricted to employees who work

with clients (20). The client-related burnout will be replaced by

patient-related burnout in this study. The three subscales have

19 questions in total distributed as follows: The personal burnout

has six questions; the work-related burnout has seven questions

and the client-related burnout has six questions. Ratings are

given based on a five-point Likert scale. Each item is scored

from 0 to 100 (0 = never/almost never, 25 = seldom, 50 =

sometimes, 75 = often, 100 = always) (20). Although the author

of the CBI does not recommend the use of cutoff scores and

dichotomization, burnout was defined as high and low burnout,

in several studies, using the cutoff score of 50 that is the middle

value of 0–100-point for each scale (21).

Data collection

The target population consisted of PGMT of all levels

of training including residency and fellowship programs. The

electronic survey was anonymous and confidential and was

distributed electronically. An email was sent to all PGMT on

February 15, 2022, through the Lime Survey portal. There were

three reminders sent exactly 1 week apart from the initial email.

PGMT were included if they were male and female residents or

fellows, aged 18 years and above, employed by the institution

and consented to participate in the survey. The survey was

voluntary and did not include any personal identifiers. The

Institutional Review Board (IRB) of the university approved the

study (SBS-2021-0219). The email presented the name of the

principal investigator and study coordinator and the objectives

of the study. Those who were interested to participate had to

click on the link provided in the email. The documentation of

written consent was waived to avoid collection of identifying

information and due to the online nature of the survey.

Participants were required to verify that they consented to

participate before beginning the survey. They were informed

of the anonymity of the study and the protection rights of the

data. The questionnaire included the 19 original questions from

the three dimensions found in the CBI and at the end included

demographic questions such as gender, age, marital status, and

year of training. We decided to use the three scales from the

CBI to capture all the different dimensions of burnout for a

better understanding of the theory. Only valid participants were

included in the analysis. Missing questionnaires were excluded.

Statistical analysis

In the descriptive analysis of the sample, summary statistics

were applied as appropriate. The mean values were calculated

for the subscales of the CBI. The Independent T-test was used

for comparison of mean scores in two groups and if there were

more than two groups involved, we used the one-way analysis

of variance (ANOVA). Reliability of the test was assessed by

measuring Cronbach’s alpha. For descriptive analysis, variables

were presented with mean, and standard deviation (SD) for

continuous data and with frequencies and percentages for

categorical data. The mean item score was calculated per scale

based on the proposed scoring system of the questionnaire (20).

The Independent T-test was used to compare means between

two groups, whereas the ANOVA to compare between three

groups or more, after checking for homogeneity of variances.

Binomial Logistic Regression was used to explore association

extent between the demographic variables and the three scales:

personal, work-related, and patient-related burnout.

Cronbach’s alpha was determined to measure the internal

consistency or reliability of the survey items. The whole

inventory had a score of (α = 0.938) and each one separately

as follows: personal burnout (α = 0.895), work-related burnout

(α = 0.900), and patient-related burnout (α = 0.912). The

collected data was entered into Microsoft Excel with a double-

entry method to avoid errors. Statistical Package for the Social

Sciences (SPSS; IBM Corp. Released 2020. IBM SPSS Statistics

for Windows, Version 27.0. Armonk, NY: IBM Corp) was used.

Demographic variables such as gender, marital status and year

of training were included as independent variables. Age was

not used in our analysis since the range was very close in

the sample (26–32 years) and a previous study conducted in

Lebanon showed that age was not related to burnout (19). A

p-value of < 0.05 was considered statistically significant.

Results

Survey invitations were sent to 389 PGMT. There were 213

unique responses collected. There were 25 missing items either

in the questions or in the demographic information and hence

were excluded. The final sample comprised 188 valid responses

with a response rate of 48.32%.

Descriptive statistics are presented in Table 1. Most

participants are females (60.1%). The range of age is 26–32

years for both males and females. Approximately half of the

participants are single (55.3%), others in a relationship (26.6%),

while 17.0% are married and 1.1% are divorced. Most trainees

are in the 1st year of training (27.7%), followed by 3rd year
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TABLE 1 Demographic characteristics of the trainees (n = 188).

Gender Frequency (%)

Females 113 (60.1)

Males 75 (39.9)

Marital status

Single 104 (55.3)

In a relationship 50 (26.6)

Married 32 (17.0)

Divorced/separated 2 (1.1)

Year of training*

PGY1 52 (27.7)

PGY2 26 (13.8)

PGY3 42 (22.3)

PGY4 35 (18.6)

PGY5 17 (9.0)

PGY6 14 (7.4)

PGY7 2 (1.1)

*The years of training are from Post Graduate Year (PGY) 1 until PGY5 (the digits

representing the year of training, PGY1 = 1st year) for some programs and PGY6 for

other sub-specialties. The 7th year (PGY7) is for fellows.

(22.3%), 4th year (18.6%), 2nd year (13.8%), 5th year (9.0%),

6th year (7.4%), and 7th year (1.1%).

Tables 2A–C shows the detailed scales presented in

frequencies, percentages, mean and SD scores. Among its

subscales, personal burnout was highest (mean = 59.17),

followed by work-related burnout (mean = 54.86) and client-

related burnout (mean = 37.69). The highest mean score for

items in each of the dimensions were as follows: “How often

do you feel tired?” (mean = 71.14), followed by “How often

are you emotionally exhausted” (mean = 65.69), “How often

are you physically exhausted?” (mean = 65.42) for personal

burnout. For work-related burnout, “Do you feel worn out

at the end of the working day?” (mean = 65.82), “Is your

work emotionally exhausting?” (mean = 62.76), and “Do

you feel burnt out because of your work?” (mean = 57.57).

For patient-related burnout, “Do you feel that you give

more than you get back when you work with patients?”

(mean = 53.85), “Does it drain your energy to work with

patients?” (mean = 38.43), and “Do you find it hard to work

with patients?” (mean = 35.10). The prevalence rate is as

follows: 68.6% for personal burnout, 63.3% for work-related

burnout, and 35.1% for patient-related burnout.

The Independent T-test in Table 3 shows that there is a

statistical difference between males and females in experiencing

personal burnout (p = 0.002) with the mean of female PGMT is

higher than that of male PGMT (62.68 vs. 53.88). The mean of

work-related burnout (p = 0.067) and patient-related burnout

(p= 0.408) is almost the same for females andmales. For marital

status, the One-Way ANOVA test shows that the difference

between the means of personal burnout is statistically significant

(p = 0.033) with the highest mean for those who are single

vs. those who are divorced (60.97 vs. 25.00; Table 4A). There

is a statistical difference between the means of work-related

burnout for the different marital status groups (p = 0.008) with

the highest mean for those who are single vs. those who are

divorced (56.25 vs. 19.64). The One-Way ANOVA test reports

that the means of personal burnout are statistically significant

for the different years of training (p = 0.010) with the highest

mean for those who are PGY1 vs. those who are PGY7 (62.98 vs.

27.08; Table 4B). The result is similar for work-related burnout

(p = 0.014) with the highest mean for those who are PGY1 vs.

those who are PGY7 (57.00 vs. 32.14). The mean of patient-

related burnout is almost the same across all groups in years

of training.

Binary Logistic Regression analysis was conducted to define

significant predictors of personal, work-related, and patient-

related burnout (Table 5). The variables used were gender,

marital status, and year of training. For analysis purposes, those

who are in a relationship and those who are married are grouped

in one new cluster. Those who are single and divorced are

grouped in one cluster and used as the reference group. Those

who are in the 6th year of training and 7th year of training

are grouped together. The reason is that the number of those

who are separated/divorced and the number of those in the 7th

year of training is small and to yield better results. Gender is a

significant predictor of personal burnout (p= 0.001). Males have

30.8% less risk of experiencing personal burnout than females

(p = 0.001, 95% CI = 0.154–0.613). Trainees in the 6 and

7th year have 13.1% less risk of personal burnout (p = 0.002,

95% CI = 0.036–0.480), 11.3% less risk of work-related burnout

(p= 0.002, 95% CI= 0.028–0.454), and 20% less risk of patient-

related burnout (p = 0.047, 95% CI = 0.041–0.975) than those

in the 1st year of training.

Discussion

The study took place in a tertiary medical center in Beirut,

which is the capital of Lebanon, and this center has the largest

number of PGMT in various specialties of medicine. The author

of the CBI has stated in case any scholar would like to report

an overall scale for burnout from the CBI, he/she should use

the scale of the personal burnout. Our study showed that the

mean of 188 PGMT for personal burnout is 59.17% and the

prevalence rate of personal burnout is 68.6%. The following

studies used the same inventory: In one study among 113 PGMT

in Pakistan, personal burnout was the highest (mean = 49.74),

followed by work-related burnout (mean = 46.99) and client-

related burnout (mean = 46.13) (22). Another one among 210

PGMT in India reported 51.8% for personal burnout, 37.2%

for work-related burnout (measured among 151 PGMT), and

22.47% for client-related burnout (measured among 91 PGMT)

(21). Another study among 245 PGMT in Colombo, Sri Lanka
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TABLE 2A Frequency distribution, mean and SD of the personal burnout scale.

Personal burnout

Frequency (%) Mean (SD)

Never/

almost

never (0)

Seldom (25) Sometimes (50) Often (75) Always (100)

How often do you feel tired? - 2 (1.1) 56 (29.8) 99 (52.7) 31 (16.5) 71.14 (17.39)

How often are you physically exhausted? 3 (1.6) 13 (6.9) 63 (33.5) 83 (44.1) 26 (13.8) 65.42 (21.66)

How often are you emotionally exhausted? 3 (1.6) 16 (8.5) 64 (34.0) 70 (37.2) 35 (18.6) 65.69 (23.40)

How often do you think: “I can’t take it anymore?” 21 (11.2) 49 (26.1) 60 (31.9) 47 (25.0) 11 (5.9) 47.07 (27.20)

How often do you feel worn out? 4 (2.1) 31 (16.5) 64 (34.0) 72 (38.3) 17 (9.0) 58.90 (23.34)

How often do you feel weak and susceptible to illness? 22 (11.7) 50 (26.6) 64 (34.0) 34 (18.1) 18 (9.6) 46.80 (28.33)

Total 59.17 (19.29)

TABLE 2B Frequency distribution, mean and SD of the work-related burnout scale.

Work-related burnout

Frequency (%) Mean (SD)

Never/

almost

never

Seldom Sometimes Often Always

Do you feel worn out at the end of the working day? - 20 (10.6) 67 (35.6) 63 (33.5) 38 (20.2) 65.82 (23.10)

Are you exhausted in the morning at the thought of another

day at work?

11 (5.9) 37 (19.7) 60 (31.9) 50 (26.6) 30 (16.0) 56.78 (28.15)

Do you feel that every working hour is tiring for you? 24 (12.8) 60 (31.9) 61 (32.4) 30 (16.0) 13 (6.6) 43.05 (27.33)

Do you have enough energy for family and friends during

leisure time? (reversed scoring)

10 (5.3) 48 (25.5) 73 (38.8) 44 (23.4) 13 (6.9) 50.22 (24.79)

Is your work emotionally exhausting? 8 (4.3) 20 (10.6) 62 (34.0) 64 (34.0) 34 (18.1) 62.76 (26.04)

Does your work frustrate you? 24 (12.8) 38 (20.2) 72 (38.3) 39 (20.7) 15 (8.0) 47.73 (27.81)

Do you feel burnt out because of your work? 15 (8.0) 22 (11.7) 69 (36.7) 55 (29.3) 27 (14.4) 57.57 (27.58)

Total 54.86 (17.49)

TABLE 2C Frequency distribution, mean and SD of the patient-related burnout scale.

Patient-related burnout

Frequency (%) Mean (SD)

Never/

almost

never (0)

Seldom (25) Sometimes (50) Often (75) Always (100)

Do you find it hard to work with patients? 41 (21.8) 58 (30.9) 66 (35.1) 18 (9.6) 5 (2.7) 35.10 (25.41)

Does it drain your energy to work with patients? 33 (17.6) 59 (31.4) 34 (34.0) 26 (13.8) 6 (3.2) 38.43 (25.90)

Do you find it frustrating to work with patients? 44 (23.4) 62 (33.0) 56 (29.8) 22 (11.7) 4 (2.1) 34.04 (25.81)

Do you feel that you give more than you get back when you

work with patients?

24 (12.8) 29 (15.4) 62 (33.0) 40 (21.3) 33 (17.6) 53.85 (31.28)

Are you tired of working with patients? 51 (27.1) 64 (34.0) 55 (29.3) 11 (5.9) 7 (3.7) 31.25 (25.93)

Do you sometimes wonder how long you will be able to

continue working with patients?

57 (30.3) 50 (26.6) 54 (28.7) 14 (7.4) 13 (6.9) 33.51 (29.60)

Total 37.69 (22.86)
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TABLE 3 Independent T-test between the mean of the three scales

and gender.

Gender Mean SD P-value

Personal burnout Females 62.68 18.23 0.002

Males 53.88 19.75

Work-related burnout Females 56.76 17.36 0.067

Males 52.00 17.41

Patient-related burnout Females 38.82 22.04 0.408

Males 36.00 24.08

showed that the prevalence of personal burnout was 41.6%,

for work-related burnout 30.6% and for client-related burnout

8.9% (23).

Studies that used other inventories like the Maslach Burnout

Inventory and the Oldenburg Burnout Inventory had various

results (9, 11, 19, 24–27). The prevalence rate of burnout was

46.3% among 393 trainees in the United States (US) (24), 35.8%

among 560 trainees in the US (25), 48.6% among 3,071 residents

in Brazil (11), 33% among 427 neurosurgery residents in the

US (28), and 37.4% among 340 pediatric residents in France

(27). Different scores for burnout imply different explanations.

The difference in the prevalence rate of burnout in studies

may be partly explained by the difference of the instrument

employed (25). Specialty of training plays a role in burnout.

For example, pediatric trainees are less likely to be confronted

with emergencies than other trainees (27) and may hence report

less burnout.

The high prevalence rates seen in our study reflect the

challenging conditions in the country in addition to the

pandemic as explained above. All these factors have placed

an unprecedented strain on the medical education, training,

and wellbeing of PGMT. The most important justification for

the high rate of burnout in Lebanon includes the gravities

and pressures that arise for PGMT residing in Lebanon who

have witnessed and experienced extremely harsh conditions

engraved in uncertainty and ambiguity adding to their already

stressful life. The numerous and complex factors in the country

have contributed to drastic and extensive changes to their

sense of value, autonomy, and mental health. This is also

explained by the high mean scores for the questions in our

sample that revolve around feeling tired, feeling emotionally

and physically exhausted, feeling worn out and having their

energy drained.

The study showed high rates of personal and work-related

burnout and lower rate of patient-related burnout like other

studies (23). The reason for low patient-related burnout may

be that PGMT become adapted to high patient loads from

the beginning of their training and therefore may not perceive

patient work as a burden especially in the senior years (23). This

implies that patient care is not the primary cause of burnout,

TABLE 4A One Way ANOVA Test between the mean of the three scales

and marital status.

Marital status Mean SD P-value

Personal burnout Single 60.97 19.26 0.033

In a relationship 59.41 16.83

Married 55.07 21.34

Divorced 25.00 11.78

Work-related burnout Single 56.25 17.16 0.008

In a relationship 56.42 16.05

Married 50.11 18.55

Divorced 19.64 7.57

Patient-related burnout Single 38.78 23.11 0.340

In a relationship 39.16 21.12

Married 33.20 24.60

Divorced 16.66 22.86

TABLE 4B One Way ANOVA Test between the mean of the three scales

and year of training.

Year of training Mean SD P-value

Personal burnout PGY1 62.98 16.92 0.010

PGY2 61.53 23.13

PGY3 63.49 17.95

PGY4 54.16 19.28

PGY5 55.14 12.45

PGY6 49.70 23.02

PGY7 27.083 14.73

Work-related burnout PGY1 57.00 15.54 0.014

PGY2 59.47 22.40

PGY3 58.50 15.29

PGY4 51.12 14.94

PGY5 51.89 16.56

PGY6 43.62 20.73

PGY7 32.14 20.20

Patient-related burnout PGY1 40.38 22.43 0.110

PGY2 44.55 23.94

PGY3 39.98 22.95

PGY4 34.88 22.80

PGY5 29.16 25.34

PGY6 28.57 13.85

PGY7 16.66 17.67

but personal and work-related factors are. PGMT may adapt to

patient care and load due to experience and years of training.

PGMT know very well prior to training that most of their work

revolves around patients and hence they become prepared for

patient care. An earlier study conducted in two hospitals in

Lebanon reported that the number of calls (more than eight

calls per month), working continuously for more than 80 h
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TABLE 5 Binary Logistic Regression for the scales and gender, marital

status, and year of training.

Personal burnout

Odds ratio CI P-value

Gender 0.308 0.154–0.613 0.001

Reference (Female)

Marital status 1.771 0.848–3.697 0.128

Reference (Single and Divorced)

Year of training

Reference (PGY1)

PGY2 0.916 0.302–2.773 0.876

PGY3 1.293 0.462–3.623 0.624

PGY4 0.419 0.152–1.153 0.092

PGY5 0.416 0.121–1.435 0.165

PGY6 and PGY7 0.131 0.036–0.480 0.002

Work-related burnout

Gender 0.744 0.391–1.417 0.368

Reference (Female)

Marital status 1.091 0.559–2.132 0.789

Year of training

Reference (PGY1)

PGY2 1.104 0.399–3.052 0.849

PGY3 1.345 0.544–3.326 0.521

PGY4 0.697 0.277–1.756 0.444

PGY5 0.895 0.273–2.938 0.855

PGY6 and PGY7 0.113 0.028–0.454 0.002

Patient-related burnout

Gender 0.952 0.502–1.805 0.881

Reference (Female)

Marital status 0.911 0.472–1.758 0.781

Reference (Single and Divorced)

Year of training

Reference (PGY1)

PGY2 0.724 0.272–1.926 0.518

PGY3 1.137 0.499–2.592 0.760

PGY4 0.562 0.218–1.444 0.231

PGY5 0.439 0.122–1.575 0.207

PGY6 and PGY7 0.200 0.041–0.975 0.047

per week, type of specialty, postgraduate years, and number

of continuous working hours were statistically associated with

high burnout (19). A study conducted on 387 community

pharmacists in Lebanon showed that the prevalence of personal,

work-related, and client-related burnout was 77.8, 76.8, and

89.7%, respectively (29).

Moreover, female trainees report higher personal burnout

than male trainees and the result is statistically significant.

This is like other studies (23, 29, 30) and can be explained

by the variations in gender roles and cultural differences (23).

Female trainees especially married ones may assume more

responsibilities when it comes to work and family balance,

emotional demands, family concerns and childcare for those

who have children. Although marital status is not a determinant

of personal burnout, we assume that female trainees may

report more personal burnout because of fatigue and exhaustion

emerged from their additional responsibilities due to work-life

balance eventually increasing vulnerability and stress. A trainee

who was a female, who worked more than 30 h and who

experienced a major stress in the past 6 months had significantly

increased odds of high emotional exhaustion burnout by 2.54,

2.91, and 3.38, respectively (19). Literature shows that female

PGMT in Lebanon face other social pressures and burden

ranging from stigma of living alone, away from family to the

urgent need of relatively early marriage vs. the academic and

long-year commitment of the medical profession (19). Trainees

in the 6 and 7th training year reported lower risk of personal

and work-related burnout vs. the 1st year of training. This

is in contrast with other studies (19, 30). For example, in a

study conducted in Bahrain, chief residents had higher levels of

personal and work-related burnout in comparison to other job

positions (30).

The wellbeing of PGMT during and after the pandemic

remains a chief responsibility of leaders and program directors

in graduate medical education (17). The COVID-19 pandemic

presents an opportunity to reflect on assessment and support of

PGMT wellbeing (17). Literature shows that employees tolerate

workload if they feel that they are well-rewarded for their efforts

(1). Therefore, an intervention could emphasize the areas of

appreciation, value, and reward (1). Another study showed that

feeling valued by leaders and program directors is associated

with 66% lower odds of psychiatric symptoms and 59% lower

odds of burnout (25). Another study showed that social

support, particularly subjective support might offer a protecting

effect against stress and hence lessen the likelihood of having

burnout (9). Therefore, PGMT burnout can be overturned with

leadership that places appreciation, transparency, and practical

initiatives at the core of its actions.

Theoretical and practical implications

This research makes several theoretical contributions. Our

work contributes to helping literature, as previous attempts

to alleviate burnout among PGMT were not very fruitful

especially in lieu of the pre-existing burnout among PGMT

before the COVID-19 pandemic. The narrowness of the

topic of wellbeing in curbing burnout has led scholars to

call for research that examines the many different roles

that burnout plays in organizational settings. We shed light

on when and why PGMT training should rise again to

normal levels following a preceding failure by seeing the

role of employee self-reflection about addressing failure to
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generate pragmatic solutions. PGMT should notice that their

organization aligns the strategy and plan with the values of their

profession wherein their voice and feedback are appreciated and

acknowledged (31).

The study results show that external factors play a major

role in organizational performance. The negative conditions

of a certain country act as a barrier to the overall function

of an institution such as a healthcare system eventually

affecting the training program. While the whole world has

been turned upside down with the COVID-19 pandemic,

PGMT in Lebanon have additional economic and political

challenges that further exacerbated their situation and quality

of life. The situation in the country plays a detrimental

role in the mental health of healthcare workers especially

PGMT who are in training. The experience at the center

shows that PGMT are surviving well-evidenced by graduating

on time and securing positions in reputable centers in

North America, Europe, and Gulf countries. This is aided

by the continuous support from program directors, program

coordinators, Graduate Medical Education office and leaders in

all departments.

The authors present the following recommendations based

on previous studies for leaders and program directors in

graduate medical education to consider (8, 25):

• Promoting frank communication and awareness on

wellbeing, burnout, and resilience.

• Demonstrating appreciation of trainees through town halls,

direct messaging, and acts of gratefulness.

• Normalizing mental health and removing the stigma

associated with its utilization.

• Integrating self-care and healthy lifestyle to the teaching

curricula of postgraduate medical education.

• Encouraging adequate amount of sleep, physical exercise,

healthy diet, and healthcare.

• Creating flexible schedules to avoid extra duty hours and

superfluous administrative assignments.

• Incorporating open door policy for program directors by

ensuring confidentiality and privacy.

• Increasing the number of hospitalists or part-timers if

funding is available.

• Increasing time for trainees to spend

with family/partners/children.

• Adapting social support through family and friends.

• Providing support programs for spouses, children,

and dependents.

• Establishing wellness programs and supportive working

environments with colleagues.

• Meeting to ensure that trainees meet the minimum case

requirements prior to graduation. Discussing the possibility

of future electives in other centers for those who need to

meet the number.

• Discussing ways to compensate for missed educational

opportunities and reduced job opportunities.

• Providing financial support for research and academic

conferences at different levels if possible.

• Providing women especially those who are married or have

children with creative avenues to stay engaged with the

workplace and with their personal life.

Limitations and directions for future
research

The present study has several limitations. Burnout can

be defined in numerous ways and can be assessed by

different inventories. For example, numerous studies used the

Maslach Burnout Inventory (27). However, theMaslach Burnout

Inventory is commercially available, while the CBI is available

for non-commercial research. The study was conducted in a

single hospital in Beirut. This limits the ability to generalize to

other institutions with postgraduate medical training program

across the country. The cross-sectional design does not evaluate

burnout over time, i.e., only correlation can be assessed and not

causation and therefore, we cannot deduce causality between the

variables. There is lack of periodic comparison of results such

as pre-pandemic, intra-pandemic and post-pandemic findings

which could be helpful but is challenging to obtain. Selection

bias, wherein trainees with more free time may have responded

to the survey, may cause under-reporting of burnout due to the

difficulty of capturing residents with less spare time. Response

bias in which those with burnout are more or less likely to

respond to the survey. Reporter bias exists, because participants

may answer how they believe others would like them to respond.

PGMT may feel averted or hesitant to complete surveys due to

the challenging conditions in the country, or perhaps due to

doubt about the effectiveness of surveys in general. We cannot

find out whether participants answered the survey questions

honestly. We can only assume that they did so based on the

country conditions.

Future research should assess the impact of wellbeing

interventions during and post COVID-19 pandemic and the

outcome on burnout. Future studies should focus on evaluating

burnout among different specialties and emphasize the impact

of wellness initiatives and the effect on wellbeing. It is

important to pay attention to the following points: screening

for burnout, providing comfort for PGMT to feel free to

ask for support from their supervisors, organizing workload,

improving scheduling, and working conditions, and promoting

psychological wellbeing. Program directors and leaders should

strive to improve resident operative autonomy by fostering

positive interpersonal relationships, professionalism, conference

presentations, problem solving and operative planning (32).

Research questions to focus on include if burnout is a

contributing factor in the migration of PGMT, what altering

working conditions decrease burnout among PGMT and how

to move to a smooth post-COVID-19 transition period.
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Conclusion

The COVID-19 pandemic has put a considerable toll

on the physical, social, economic, and mental wellbeing

of PGMT. Understanding the different factors affecting

burnout is crucial to curb its occurrence. The wellbeing

of PGMT is vital and should be closely followed-up even

after the pandemic. Preventive strategies and potential

interventions such as improved work-life balance, increased

organizational and peer support, can help curtail the level

of chronic stress, promote work satisfaction, improve

education and training and foster career advancement and

satisfaction. One of the most suitable and promising directions

for theories of emergence is the opportunity to discover

how and why burnout symptoms emerge with a focus on

differences in demographic characteristics. Insights from

these findings can guide both future research and practical

interventions designed to enhance wellbeing seeking behaviors

in organizations.
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How perceptual differences 
between leaders and followers 
affect the resilience-workability 
relationship
Marjolein C. J. Caniëls *
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Drawing on Conservation of Resources theory and its notion of resource 

passageways, the aim of this study is to investigate the relationship between 

resilience and workability, and particularly the extent in which this relationship 

is buffered or strengthened by differences in perception between leaders and 

employees about the degree in which a certain influence tactic (pressure or 

rational persuasion) is used. To this end, this study uses a two-wave time-

lagged survey design with a multi-sourced sample of 146 leader-follower 

dyads. Findings indicate that leader-follower perceptual differences about 

the use of pressure as an influence tactic buffers the positive resilience-

workability relationship of followers. No evidence was found of a similar effect 

with respect to rational persuasion as an influence tactic.

KEYWORDS

resilience, workability, influence tactics, rational persuasion, pressure, two-waved, 
dyads

1. Introduction

Over the past years studies have emphasized the importance of resilience at the 
workplace (e.g., Kuntz et al., 2016; Caniëls and Hatak, 2019; Näswall et al., 2019). Resilience 
refers to the capability to bounce back from adversity and adapt to changing circumstances 
and setbacks (Näswall et al., 2019). Resilient employees are expected to display high levels 
of workability (Semeijn et al., 2019). Workability is defined as the extent to which employees 
positively assess their ability to work at their current employer (Ilmarinen et al., 2005). 
Studies have shown that resilience is positively related to health (Smith et  al., 2008; 
Papazoglou and Andersen, 2014) and health is known to positively affect workability (Van 
den Berg et al., 2009). The idea that resilience is beneficial for workability is in line with 
Conservation of Resources theory (COR; Hobfoll, 1989). COR theory states that employees 
with resources - such as the personal resource of resilience - have more possibilities to 
invest these resources to gather new resources, than employees who lack the initial 
resources. Hence, drawing on COR theory, it is likely that resilient employees (as opposed 
to less resilient employees) have more opportunities to conserve resources and invest them, 
thereby increasing their workability.
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Despite its importance, the relationship between resilience 
and workability has only scarcely been studied. A cross-sectional 
study among 44 breast cancer survivors (Gómez-Molinero et al., 
2019) showed a significant positive association between a global 
resilience measure and workability, while in a study among police 
officers (Semeijn et al., 2019) a resilience-workability relationship 
could not be  established due to technicalities in the model 
assessment. Consequently, little is known about the resilience-
workability relationship among office workers. Even less is known 
about how organizational supportive factors influence this 
resilience-workability relationship. Examining these supportive 
factors, i.e., the role of boundary conditions, for this relationship 
is especially valuable, because it can help organizations direct their 
efforts toward improving employees’ workability, given 
their resilience.

With respect to factors that could be  supportive for the 
resilience-workability relationship, COR theory proposes the 
presence of passageways, i.e., organizational conditions that may 
accelerate or suppress a change in resources (Hobfoll, 2001, 2011; 
Halbesleben et  al., 2014). Such passageways can manifest 
themselves in the form of influence strategies, also labeled 
influence tactics, that are used by the leader to influence the 
attitude and behavior of employees (Yukl et al., 2005), such as 
pressure or rational persuasion. In terms of COR theory, influence 
tactics may encourage or thwart the conservation of resources by 
employees, thereby leading to either positive, or poor outcomes.

In prior studies, leadership influence tactics are usually 
assessed solely from an employee perspective (Yukl et al., 2005). 
When employees experience undesired pressure from leaders, 
they are likely to try to change this behavior either by speaking up 
(e.g., during yearly development and assessment talks) or by 
exerting less overt influence tactics themselves. A problem occurs 
when the leader does not recognize that he/she puts pressure on 
an employee. In this situation there is no opportunity to arrive at 
a resolution of the issue. By solely focusing on employee ratings of 
leadership influence strategies, studies have missed the 
opportunity to include an additional perspective on the used 
influence strategies, namely the perspective of the leader. It may 
be so that leaders and employees vastly differ in their perspective 
on the used influence strategy. Such a difference in perspective 
may have an important boundary effect on the resilience-
workability relationship, because a leader, who does not recognize 
his/her influence strategy in the same way as is perceived by the 
employee, will not be  open to changing his/her behavior. 
Therefore, it may not be so much the issue whether an employee 
experiences pressure from a leader, but more so if this leader does 
not realize that he/she puts pressure on the employee. Differences 
in perception between leaders and followers are therefore expected 
to influence the resilience-workability relationship of followers.

The aim of this study is to investigate the relationship between 
resilience and workability, as well as the extent in which this 
relationship is buffered or strengthened by differences in 
perception between leaders and followers about the degree in 
which a certain influence strategy (pressure or rational persuasion) 

is used. To this end, this study uses a two-wave time-lagged study 
design with a multi-sourced sample of 146 leader-follower dyads. 
The present study aims to answer two main research questions: (1) 
to what extent is resilience related to workability, and (2) to what 
extent is the resilience-workability relationship affected by leader-
follower perceptual differences in the use of influence tactics (i.e., 
pressure and rational persuasion).

This study presents one of the first empirical attempts to 
explore the boundary conditions that determine whether and to 
what extent resilient employee behavior is related to employee 
workability. In addition, the current study is one of the first that 
explores differences in perception between leaders and their 
followers about the tactics used by leaders. Therefore, our study 
harbors several theoretical contributions. First, it responds to calls 
for investigating the role of passageways (Halbesleben et al., 2014), 
which until now has received scant attention in the literature. By 
exploring the organizational conditions that may accelerate or 
hamper the conservation of resources by employees, a gap is filled 
in empirical studies that until now have mainly focused on 
studying how personal resources are invested to hedge against 
resource losses as well as overcoming them (Halbesleben et al., 
2014). Second, the current study explores assessment differences 
between leaders and their followers regarding the degree in which 
certain influence tactics are used. Consequently, this study 
advances current knowledge about whether and how differences 
in perspective between leaders and followers may act as a 
passageway and hence function as an important boundary effect 
on the resilience-workability relationship. In this way, this study 
offers a nuanced understanding of the relationship between 
resilience and workability.

2. Literature review and 
hypothesis development

Conservation of Resources theory (COR; Hobfoll, 1989) is 
particularly relevant when studying the relationship between 
personal resources and workability. Employees use personal 
resources for self-regulation, for conducting social relations, and 
for carrying out work tasks (Hobfoll, 2011), in other words, they 
use personal resources to improve their workability. COR theory 
poses that individuals are motivated to shield their resources, to 
use them sparingly as not to deplete them, and to be constantly on 
the lookout for obtaining new and more resources (Halbesleben 
et  al., 2014). It suggests that when individuals encounter 
challenges, for instance at work, they try to conserve their personal 
resources to protect themselves and to meet the demands of the 
situation at hand. In a work context, personal resources can 
be conceived of all personal assets that are of value to an employee, 
e.g., ability, self-esteem and self-efficacy (Hobfoll, 2011, p. 117). 
Resilience, i.e., having the capacity to be resilient, is also such a 
personal resource. It can be seen as a means of protecting other 
resources, and as a way of accumulating additional resources for 
the future.
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2.1. Resilience and workability

Luthans et al. (2007) identified resilience as a ‘psychological 
capital’ resource (Upadyaya et al., 2016). It may help employees to 
cope with job requirements and therefore support them to 
conserve resources. Resilient employees are able to recover from 
setbacks and even thrive in the face of adversity (Smith et al., 
2008). Resilience can be nurtured and it can be gradually improved 
over time (Luthans, 2002; Xanthopoulou et al., 2009; Caniëls and 
Baaten, 2019), for instance by specifically designed interventions 
(Bardoel et al., 2014), such as developmental training targeted at 
the construction of social identities (Roberts and Wood, 2006; 
Lodi-Smith and Roberts, 2007).

Having the capacity to be resilient provides several advantages 
in a workplace setting (Kuntz et al., 2016; Caniëls and Hatak, 2019; 
Näswall et al., 2019). Being able to cope with failure and setbacks 
improves chances of employees for excelling in their work. 
Furthermore, resilient employees signal to their organization that 
they are committed to organizational goals even under conditions 
of stress and change (Coutu, 2002; Caniëls and Baaten, 2019). 
Personal resources, such as resilience, have been shown to 
be crucial for functioning at work (Luthans et al., 2007; Van Dam 
and Shannon, 2013). Moreover, prior research has positively 
linked resilience to job performance (Peterson et  al., 2011), 
organizational commitment (Youssef and Luthans, 2007; 
Meneghel et  al., 2016; Wang et  al., 2017), thriving at work 
(Paterson et al., 2014), and overall well-being (Roche et al., 2014; 
Siu et al., 2015).

Resilience is also likely to be positively associated with the ability 
to work, i.e., workability (Ilmarinen et al., 2005; Semeijn et al., 2019), 
as prior studies have shown that resilience is positively associated 
with closely linked indicators, such as employability and vitality 
(Avey et al., 2009, 2011; Semeijn et al., 2019). Resilient employees feel 
confident that they can overcome difficult situations at work and 
therefore are likely to positively assess their ability to work.

Hypothesis 1: Resilience is positively associated 
with workability.

2.2. Influence strategies and 
leader-employee assessment differences

Leaders influence their followers to carry out their requests. It 
is essential for leaders to employ an array of influence tactics to 
ensure the performance of their followers (Yukl et  al., 2008). 
Different tactics are suitable for different objectives. For example, 
influence tactics that relate to impression management are used 
by leaders to build and improve their relationship with their 
followers (e.g., Kumar and Beyerlein, 1991). In contrast, proactive 
influence tactics are used by leaders in an attempt to influence 
followers to undertake immediate action and tend to a certain 
request (Yukl et al., 2008). Exerting pressure and using rational 

persuasion are two tactics that fall into this latter category. Leaders 
who employ pressure as an influence tactic, use persistent 
reminders, threats and/or insistent demands to influence their 
followers to carry out an immediate request. When rational 
persuasion is utilized, leaders make use of logical arguments and 
factual evidence to convince followers of the importance of 
carrying out the immediate request (Yukl et al., 2008).

When a tactic is used for a legitimate request and when the 
tactic is in line with a follower’s values and needs, it is likely that 
the tactic will be successful and the follower will carry out the 
request (Yukl et al., 2008). Therefore, tactics that appeal to rational 
arguments and evidence are more likely to receive compliance 
than tactics that make use of manipulation, coercion and pressure. 
To determine whether leadership influence tactics are successful, 
they are usually evaluated from the perspective of either the leader 
(Kacmar et al., 2013; Curtis, 2018) or the employee (e.g., Yukl 
et al., 2005; Clarke and Ward, 2006). However, when leaders are 
asked to assess their own influence tactics, it is likely that socially 
desirable ratings are provided. Following this reasoning, it seems 
more apt to evaluate how followers assess the influence tactics that 
they experience. Furthermore, an assessment of the leader’s 
preferred tactic by followers may be of practical use within a work 
context. In a workplace setting, followers have certain role 
expectations regarding their leader, i.e., beliefs about acts that 
leaders should or should not display (Katz and Kahn, 1966; Wong, 
2019). Followers have been found to engage in upward influence 
behaviors when leaders’ behavior deviates from the followers’ 
beliefs about how they should be treated by their leader (Wong, 
2019). Hence, it is to be  expected that when an employee 
experiences negative tactics from a leader, such as pressure, 
employees will engage in influencing behavior to correct this 
deviation from desired leader behavior. In addition, the issue will 
be discussed during yearly development and assessment talks. 
Leaders may reflect upon their behavior and how it is perceived 
by their followers and consequently adapt it.

A problem occurs when leaders do not acknowledge or 
recognize that they put pressure on their employees. In this 
situation, a gap emerges between what leaders acknowledge that 
they are doing and what followers experience. Drawing on COR 
theory (Hobfoll, 2011) and especially on the concept of ‘resource 
caravan passageways’ (Hobfoll, 2011, 2012), we argue that leader-
follower differences in the assessment of leader pressure may act 
as a resource passageway. The concept of resource passageways 
refers to organizational “environmental conditions that support, 
foster, enrich, and protect the resources of individuals, sections or 
segments of workers, and organizations in total, or that detract, 
undermine, obstruct, or impoverish people’s or group’s resource 
reservoirs” (Hobfoll, 2011, p. 119). We argue that leader-follower 
assessment differences of leader pressure may function as a 
resource passageway and exert an important boundary effect on 
the resilience-workability relationship. The assessment differences 
may suppress and deplete followers’ resources (i.e., resilience) and 
thwart the possibility to obtain new resources (i.e., 
improved workability).
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In situations where leaders and employees do not differ in 
their perception of the used influence strategy we expect a positive 
relationship between resilience and workability. However, in 
situations where differences between leaders’ and employees’ 
perspectives are large, i.e., followers experience more pressure 
than leaders perceive that they exert, the positive relationship 
between resilience and workability will be buffered. This is because 
followers may feel that their fundamental norms of respect and 
understanding are violated (Kane and Montgomery, 1998), which 
depletes resources and thwarts the acquirement of resources.

Additionally, one could conceive of a situation where 
employees asses their leader as less pressuring than the leader 
assesses him/herself. In such cases, drawing on the principle of 
resources passageways, it is expected that the possibility to use 
followers’ resources (resilience) for obtaining more resources 
(workability) is complemented, as followers do not experience 
thwarting by the leader’s use of pressure. Hence, the positive 
resilience-workability relationship is strengthened. Taken 
altogether, the following is hypothesized:

Hypothesis 2: Leader-employee differences in the assessment 
of leader pressure moderates the positive relationship between 
resilience and workability in such a way that this relationship 
is buffered when followers experience more pressure than 
leaders perceive that they exert, and strengthened when 
follower ratings of leader pressure are lower than 
leader ratings.

Similarly, a gap between leaders’ and followers’ perceptions 
may occur when leaders rate themselves as more rationally 
persuasive than their followers perceive. Followers can influence 
their leaders’ behavior by asking for more explanations, logical 
arguments and factual evidence to justify the request for certain 
tasks (Yukl, 2002). Furthermore, such situation may also be openly 
discussed during annual leader-follower development talks. 
Similarly to the fact that respectful leaders are considered to have 
high teachability (Owens et al., 2013), it is likely that leaders, who 
rate themselves as rational, are open to arguments and evidence 
from followers of the opposite. Therefore, these leaders may 
be likely to change their behavior over time. Yet, if a difference in 
perception persists, i.e., when the leader does not recognize or 
acknowledge (a lack in) their use of rational persuasion, we expect 
that this assessment gap may act as a resource passageway that 
negatively moderates the resilience-workability relationship. 
Resilient employees will be less inclined to invest their resources 
in improving their workability when they experience a gap 
between themselves and their leaders in the assessment of the use 
of rational persuasion by the leader.

In analogy with the situation in which pressure is being used, 
it may be the case that followers rate their leaders’ use of rational 
persuasion more positively than the leader does him/herself. In 
line with the notion of resources passageways, it is expected that 
the possibility to use followers’ resources (resilience) for obtaining 
more resources (workability) is complemented in these situations, 

as followers experience reasonable and justified (well-argued) 
requests from their leaders. Therefore, the positive resilience-
workability relationship will be reinforced. Taken altogether, the 
following is hypothesized:

Hypothesis 3: Leader-employee differences in the assessment 
of leader rational persuasion moderates the positive 
relationship between resilience and workability in such a way 
that this relationship is buffered when follower ratings of 
leaders’ rational persuasion are lower than leader ratings, and 
strengthened when follower ratings are higher than 
leader ratings.

Figure 1 shows the conceptual model for this study.

3. Materials and methods

3.1. Sample

Data were collected via an online survey in two waves from 
146 Dutch leader-follower dyads. In the first wave (W1), In the 
first wave (W1) data were gathered about the influence tactics 
used by the leader (leader-rated as well as employee-rated). In this 
wave, also self-reported data were collected from employees about 
their resilience. In the second wave (W2), data were gathered 
about the dependent variable, namely workability (employee-
rated). The study was approved by the Ethics Committee of the 
researcher’s university. Respondents provided informed consent 
and various procedures were employed to limit common method 
bias (ability to stop anytime, request for honest responses, etc.).

In total 222 leaders-follower dyads were invited to participate 
in the study. The scores of leaders and followers were matched by 
using tokens and pseudonimisation. After the second wave of data 
collection among leaders and followers the final sample consisted 
of 146 unique matched leader-follower pairs. In this dataset 54% 
of leaders and 44% of followers was male. On average leaders were 
46.1 years old (SD = 9.1), and followers 41.6 years (SD = 10.7). 
Furthermore, 88% of leaders and 67% of followers had a bachelor 
degree or higher.

3.2. Measures

Study variables were assessed using validated scales from 
prior studies.

3.2.1. Employee resilience
Resilience was measured by the nine-item resilience at work 

scale from Näswall et al. (2019). This scale is explicitly designed to 
measure resilience capacity in workplace settings (Näswall et al., 
2019). Example items are: “I resolve crises competently at work” 
and “I effectively respond to feedback at work, even criticism.” 
Following recommendations of Geldhof et al. (2014) and Cortina 

237

https://doi.org/10.3389/fpsyg.2022.1066909
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Caniëls 10.3389/fpsyg.2022.1066909

Frontiers in Psychology 05 frontiersin.org

et al. (2020), we used McDonald’s (1999) omega (ω) to establish 
internal reliability of the scales, instead of the less accurate 
Cronbach’s alpha. Drawbacks from Cronbach’s alpha as compared 
to other indicators of reliability can be found, among others in 
Zinbarg et al. (2005), Revelle and Zinbarg (2009) and Cho and 
Kim (2015). The reliability analysis showed good internal 
reliability of the scale (ω = 0.80). Similar to Cronbach’s alpha, 
McDonald’s omega has a cutoff value of 0.7.

3.2.2. Influence tactics
The influence tactics pressure and rational persuasion were 

each assessed with a four-item scale developed by Yukl et  al. 
(2008). The influence tactics were assessed by leaders as well as 
followers, i.e., both dyad partners. Leaders rated themselves with 
respect to their use of pressure and their use of rational persuasion 
and followers rated the extent in which they perceived pressure 
(and rational persuasion) from their leader. Two example items 
for follower-rated pressure are: “My leader repeatedly checks to 
see whether I have carried out a request” and “My leader tries to 
pressure me to carry out a request” (ω = 0.69). We employed a 
referent-shift method (Chan, 1998) to ask the same items to 
leaders: “I repeatedly check to see whether employee X has 
carried out a request” and “I try to pressure X to carry out a 
request” (ω = 0.69). Two example items for follower-rated rational 
persuasion are: “My leader explains clearly why a proposed 
change is necessary to accomplish task objectives,” and “My 
leader uses facts and logic to make a persuasive case for a request 
or proposal” (ω = 0.87). Employing the referent-shift method 
leads to similar versions for the leader: “I explain clearly why a 
proposed change is necessary to accomplish task objectives” and 
“I use facts and logic to make a persuasive case for a request or 
proposal” (ω = 0.83). We  constructed a new variable for the 
difference in leader-follower assessment of each influence tactic 
by subtracting the average follower rating from the average leader 
rating. Positive values therefore indicate that the leader rates him/
herself higher on the use of a certain influence tactic than 
the follower.

3.2.3. Workability
Workability was measured with the one-item dimension of the 

validated shortened Dutch version of the Workability Index 
(Ilmarinen et al., 2005). The item requires respondents to rate 
their current workability on a 1–10 rating scale. The use of single-
item measures has been extensively discussed in the literature 
(e.g., Allen et al., 2022; Matthews et al., 2022) and it has been 
established that single-item measures display ample validity when 
constructs are unidimensional, well-defined, and narrow in scope 
(Allen et  al., 2022; Matthews et  al., 2022), as is the case 
for workability.

3.2.4. Control variables
We controlled for demographic variables, including age, 

gender and education level as is the custom in studies about 
resilience and workability (e.g., Näswall et al., 2019). Age was 
measured in years. Gender was coded 0 for male and 1 for female. 
Education level was evaluated using six levels common to the 
Dutch educational system (1 = basic education; 2 = high school; 
3 = applied education; 4 = higher applied education; 5 = university 
degree; 6 = PhD).

3.3. Analytical strategy

Analyses were performed using Jamovi open source software 
(The Jamovi Project, 2021), which uses R (R Core Team, 2021), as 
well as PROCESS for R (version 4.0.1). Collinearity statistics for 
the independent variables showed that all Variance Inflated 
Factors (VIFs) were below the recommended threshold of four 
(Hair et al., 2017), with the highest VIF being 1.06. Using a score-
type variable for the leader-follower perception differences, limits 
the possibilities for testing convergent discriminant validity of the 
entire model. When assessing model fit by means of a 
Confirmatory Factor Analysis (CFA), including all items of 
resilience, leader-rated influence tactics and follower-rated 
influence tactics in a one-factor model generated the following fit 

Resilience (follower-
rated)

Perceptual difference 
between leaders and 
followers about the use of 
ra�onal persuasion by the 
leader

Workability (follower-
rated)

Perceptual difference 
between leaders and 
followers about the use of 
pressure by the leader

H3H2

H1

FIGURE 1

Conceptual model.
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measures: χ2 = 985; df = 275; RMSEA = 0.096; CFI = 0.46; TLI = 0.41. 
The CFA for the five factor-model showed that all items loaded on 
the intended factors, as is reflected in the fit statistics: χ2 = 381; 
df = 265; RMSEA = 0.039; CFI = 0.91; TLI = 0.90). Altogether, the 
CFAs indicated that the five-factor structure has a better fit than 
the alternative, one-factor model specification.

After performing a regression analysis, two moderation 
models were analyzed, using 10,000 bootstrap samples. Predictor 
variables were mean-centered before the analysis to enhance the 
interpretability of the moderation analyses. The first moderation 
model pertains to the moderation of the resilience-workability 
relationship by differences in assessment of leader pressure. The 
second moderation model applies the assessment of leader 
rational persuasion as a moderator in the resilience-
workability relationship.

4. Results

The correlation matrix in Table 1 summarizes means, standard 
deviations and correlations between the main variables in our 
study. Table 1 shows that resilience at wave 1 (W1) is positively 
associated with workability at wave 2 (W2). Furthermore, the 
leader’s use of rational persuasion in the perception of the follower 
is positively related to the leader’s own rating of the degree to 
which this influence tactic is used, suggesting that leaders and 
followers align in their perspective. Contrastingly, the leader’s own 
rating of the use of pressure is not related to the perception of the 
follower about the extent to which the leader uses this influence 
tactic. This finding suggests that leaders and followers may differ 
in their assessment of the leader’s use of pressure. Interestingly, the 
mean of leader-rated use of pressure is higher than the mean 
ratings made by followers, suggesting that on average followers 
perceive less pressure than leaders perceive to exercise.

The correlations between the study variables and the 
demographic control variables provide the following insights. The 
education level of the follower is positively and significantly 
related to the use of persuasion of the leader (r = 0.18). This 
relationship could signal that highly educated followers are more 
likely to be  encountered with rational persuasion than lower 
educated followers. Yet, the coefficient is rather small (well below 
0.3, which is a commonly used threshold, e.g., Caniëls et al., 2022). 
Furthermore, Table 1 shows that age and gender of the follower 
are significantly associated with the perceptual difference between 
leaders and followers about the use of pressure (DPRES). Given 
the fact that DPRES concerns the discrepancy in perception 
between leader and follower it is difficult to assess whose gender/
age (that of the follower or that of the leader) is showing the 
association. When observing the follower ratings and leader 
ratings (columns 5 and 6 in Table 1), no significant association 
between age/gender and the use of pressure can be  identified. 
Taken together with the argument for parsimonious study designs 
and exclusion of impotent control variables (Becker, 2005; 
Bernerth and Aguinis, 2016), these controls were left out of 

further analysis to increase its power. Results from the regression 
and moderation analyses are shown in Table  2. As expected, 
resilience is shown to be positively and significantly related to 
workability, supporting hypothesis 1. The results further indicate 
a significant interaction between resilience and a leader-follower 
perceptual difference about the use of pressure, which is 
supportive of hypothesis 2. The interaction between resilience and 
a leader-follower perceptual difference about the use of rational 
persuasion is not significant. Hence, hypothesis 3 is not supported.

To analyse the significant moderation effect of perceptual 
differences about the use of pressure, a simple slope analysis was 
performed. Following the procedure suggested by Aiken and West 
(1991), simple slopes were tested for high (one standard deviation 
above the mean), moderate (mean) and low (one standard 
deviation below the mean) levels of the moderator. The significant 
interaction was plotted in Figure  2 using The Jamovi Project 
(2021). Figure  2 shows that the green (high moderator level; 
b = 0.07) line is less steep than the red (average moderator level; 
b = 0.69), indicating that high perceptual differences between 
leaders and followers concerning the leader’s use of pressure 
undermines the resilience-workability relationship. Additionally, 
the blue line is steeper (b = 1.31) than the red line (b = 0.69), 
indicating that low perceptual differences between leaders and 
followers concerning the leader’s use of pressure strengthens the 
resilience-workability relationship. The slopes of the blue and red 
lines significantly differ from zero. The slope of the green line does 
not significantly differ from zero. This pattern of results is in line 
with what was  expected in hypothesis 2 and suggests the presence 
of a resource passageway.

5. Discussion

Most studies have explored leadership as an essential 
supportive (or hindering) factor that shapes the performance of 
employees. The present study assessed a dyadic perspective on the 
use of influence tactics by the leader. By investigating this issue, 
this study is one of the first to explore the boundary conditions 
that determine whether and how resilient behavior of employees 
is related to their workability. We  found that leader-follower 
differences in perception about the use of pressure as an influence 
tactic moderates the resilience-workability relationship of 
followers. Where on average resilient employees possess resources 
that are associated with a high workability, this positive 
relationship is buffered when followers experience more pressure 
from their leader than the leader is thinking that he/she exerts on 
the follower. We did not find support for a similar effect with 
regard to rational persuasion.

The findings of this study have several theoretical and practical 
implications. First, our study contributes to COR theory by 
investigating a relatively less examined element of COR theory, 
namely the role of resource passageways (Halbesleben et al., 2014). 
Resource passageways are shaped by organizational circumstances 
that may stimulate the creation and maintenance of resources when 
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TABLE 1 Correlation matrix.

Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. Workability 

(follower-rated; W2)

7.82 1.3 —

2. Resilience (follower-

rated; W1)

4.14 0.46 0.21*** (0.80)

3. Perceptual difference 

about the use of 

pressure (DPRES)

0.38 0.69 0.08 0.17* —

4. Perceptual difference 

about the use of 

rational persuasion 

(DRATP)

0.03 0.78 0.01 −0.15 0.15 —

5. Use of pressure 

(leader-rated, W1)

2.02 0.53 0.02 0.06 0.70*** 0.12 (0.69)

6. Use of pressure 

(follower-rated, W1)

1.65 0.49 −0.04 −0.14 −0.64*** −0.08 0.11 (0.69)

7. Use of rational 

persuasion (leader-

rated, W1)

4.00 0.6 −0.05 0.13 0.11 0.57*** 0.10 −0.04 (0.83)

8. Use of rational 

persuasion (follower-

rated, W1)

3.95 0.68 −0.07 0.31*** −0.07 −0.68*** −0.04 0.06 0.22** (0.87)

9. Gender (leader) 0.46 0.5 −0.04 0.02 −0.04 −0.10 −0.15 −0.08 −0.13 −0.01 —

10. Gender (follower) 0.56 0.5 −0.10 0.14* −0.04 0.03 −0.03 −0.01 0.02 0.02 0.28*** —

11. Education level 

(leader)

4.36 0.86 0.06 0.02 −0.05 −0.06 −0.03 0.03 0.14 0.16 0.06 0.08 —

12. Education level 

(follower)

3.93 0.93 0.07 0.04 −0.07 0.15 −0.10 −0.05 0.18* −0.03 −0.03 −0.02 0.14* —

13. Age (leader) 46.1 9.11 0.04 −0.06 0.06 0.14 −0.04 −0.07 0.04 −0.11 −0.09 0.06 0.03 0.11 —

14. Age (follower) 41.6 10.7 0.02 −0.12 0.24** 0.08 0.15 −0.14 0.08 −0.03 −0.04 −0.10 0.02 −0.12 0.25*** —

*p < 0.05, **p < 0.01, ***p < 0.001; SD denotes the standard deviation; McDonald’s omega is displayed between brackets on the diagonal.
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they are favorable or may deplete resources when they are stacked 
against employees (Hobfoll, 2014). In this study, leader-follower 
assessment differences regarding the leader’s use of pressure as an 
influence tactic have been found to hamper the conservation of 
resources (specifically, resilience) by followers. The assessment 
difference adds an extra load on followers, who try to conserve their 
scarce resources, and such differences buffer a positive resilience-
workability relationship. In other words, assessment differences 
concerning the use of pressure suppress the utilization of resilience 
by followers and its passage to workability. As predicted by COR 
theory, and consistent with the notion of resource passageways 
(Halbesleben et al., 2014), resource gains from resilience in the 
form of increased workability are overshadowed by the larger 
influence of resource loss as a consequence of a pressuring leader 
who does not fully recognize his/her pressuring influence. Evidence 
for this effect is indicated by the way in which the red line in 
Figure 2 transforms into the green line and becomes less steep when 
followers rate the utilization of pressure higher than their leaders. 
These results tie in with prior studies about the boundary condition 
asserted by a safety climate and studies on how resources function 

(e.g., Loh et al., 2018). The findings are also in line with leadership 
research that explores the importance of follower perceptions of 
interpersonal leadership (Aslam et  al., 2021) and the leader-
member exchange relationship (for a review, see Epitropaki and 
Martin, 2016) in accelerating (or hindering) employees’ investment 
of energy and resources in performance behaviors. When 
employees entertain positive perceptions of interpersonal 
leadership and of their personal leader-member exchange 
relationship, they develop a sense of psychological safety that is 
conducive to an initiative climate, i.e., a climate in which employees 
are self-starting, oriented at improvements, persistent and long-
term-focused (Aslam et al., 2021).

Second, this study advances current insights into the impact 
of differences in perspective between leaders and followers 
about the degree in which certain influence tactics are used. 
We found no effect of leader-follower assessment differences 
regarding rational persuasion, which may be explained by the 
notion that rational persuasion appeals to the ratio of followers, 
whereas pressure may have an effect on a more subconscious 
level. Leaders who use rational persuasion to a larger extent 
than they acknowledge are at the root of a leader-follower 
assessment difference, but the findings indicate that this 
difference does not influence the resilience-workability 
relationship. In contrast, influencing followers by pressuring 
them depletes their resources and leader-follower assessment 
differences in the use of pressure counteracts the resource gain 
process that on average exists between resilience and 
workability. When followers feel pressure (unacknowledged by 
their leader), they hold close to their resources (resilience) and 
do not invest them into workability. Apparently, perceptual 
differences about pressure are more damaging to resource 
development than perceptual differences about persuasion. 
Unacknowledged pressure of the leader can induce feelings of 
hopelessness in the follower, as the situation is not likely to 
change any time soon. This realization may therefore have a 
resource depleting effect. Studies about destructive leadership 

TABLE 2 Moderation analysis with workability as dependent variable 
(employee-rated; W2; n = 146).

Regression 
model

Moderation 
Model 1 
Pressure

Moderation 
Model 2 
Rational 

Persuasion

Intercept 5.024 7.840 7.787

Resilience 

(Employee-

rated; W1)

0.662* 0.694** 0.675**

Perceptual 

difference 

about the 

use of 

pressure 

(DPRES)

0.075 0.112

Perceptual 

difference 

about the 

use of 

rational 

persuasion 

(DRATP)

0.068 0.069

Interaction 

(Resilience * 

DPRES)

−0.908*

Interaction 

(Resilience * 

DRATP)

−0.153

R2 0.053 0.083 0.053

F 2.63 4.29 2.63

**p < 0.01; *p < 0.05.

FIGURE 2

Simple slope analysis for the moderating effect of perceptual 
differences about the use of pressure on the resilience-
workability relationship.
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(Trépanier et al., 2013) and dark triad character traits of leaders 
(Volmer et al., 2016) have shown how pressure from leaders, 
especially when it cannot be addressed, undermines followers’ 
motivation and drains their personal resources and can even 
jeopardize their health (Kile, 1990). In contrast, 
unacknowledged (lack of) the use of persuasion as an influence 
tactic by leaders may feel different to followers, as leaders who 
claim to be  rational may do their best in explaining their 
motivations for their task requests to followers. By asking for 
more clarification and underlying reasons for the task request, 
followers may satisfy their need for arguments to justify the 
request for certain tasks (Yukl, 2002). In other words, followers 
have the means to address the perceived lack of using persuasion 
by their leaders. Perceptual gaps between leaders and followers 
about the leaders’ use of rational persuasion can therefore 
be overcome.

5.1. Practical implications

The study’s findings suggest that leader-follower assessment 
differences with regard to the leader’s use of pressure served as 
a resource passageway, draining resources, resulting in a 
buffered relation between followers’ resilience and workability. 
This study’s results suggest that organizations can improve the 
resilience-workability relationship by curbing leader-follower 
assessment differences of influence tactics (specifically, the 
utilization of pressure by the leader). Organizations are advised 
to undertake efforts to improve the self-awareness of leaders. 
Here could lie a prominent role for human resource 
management practices, as targeted trainings may be beneficial 
in this respect. It has been shown that training leaders in self-
awareness is positively associated with follower-rated 
transformational leadership (Cerni et al., 2010). Therefore, self-
awareness trainings are expected to diminish the gap between 
leaders’ and followers’ perception of leaders’ utilization of 
pressure, which may in turn lift its buffering effect on the 
followers’ resilience-workability relationship.

Furthermore, the study provided evidence of a positive 
association between resilience and workability of employees. 
Therefore, organizations may want to direct resources toward 
improving employee resilience. Previous studies have posed 
several concrete ways in which resilience among workers can 
be  stimulated (Bardoel et  al., 2014; Caniëls and Hatak, 2019). 
Human resource practices that are oriented at personal 
development and growth can be offered to employees in order to 
strengthen their resilience and thereby their workability. For 
example, specifically designed interventions may encourage and 
foster resilience qualities among employees (Bardoel et al., 2014). 
In addition, organizations can provide adequate tools to buffer the 
depletion of resources as much as possible. Not only self-awareness 
trainings for leaders that diminish perception gaps can help in this 
respect, but also organizational practices that curtail the depletion 
of resources in general. For example, it has been shown that when 

employees are given a degree of control over their work that 
matches their needs, this job control acts as a buffer against 
depletion of resources (Parker et al., 2010).

5.2. Limitations and future research

Several limitations have to be  taken into account when 
interpreting this study. Firstly, we adopted a two-wave design to 
test a moderation model. Although a two-wave study is preferred 
over a cross-sectional design, we can merely offer evidence of 
causality, but we cannot provide absolute proof. Future studies 
may want to test the robustness of our proposed model by 
correcting for auto-correlations in the dependent variable.

Secondly, although evaluating leader-follower perception 
differences in the leader’s use of influence tactics is new and 
original, we were limited in that we  tested only two influence 
tactics, namely pressure and rational persuasion. Yukl et al. (2008) 
have identified a wide range of possible tactics that can be used in 
the workplace. Future studies may broaden the set of influence 
tactics under study. Even though studies are known to use subsets 
of influence tactics (e.g., Sparrowe et al., 2006), it may be especially 
interesting for future research to design studies that incorporate 
all tactics.

Thirdly, as was pointed out by one of the anonymous 
reviewers, Hobfoll et al. (2018) proposes that resource spirals are 
more rigid than loss spirals, i.e., the progression on a loss spiral is 
more swift than the progression on a resource spiral. The current 
study did only explore whether a resource passageway could 
be established at all. Future studies may have a priori hypotheses 
about the relative strength of a loss spiral versus a resource/gain 
spiral. Testing such hypotheses would require multiple (more than 
two) measurements of this study’s variables.

Lastly, although multiple sources (leaders and followers) were 
used for this study, the antecedent and outcome variables were 
rated by followers, while only moderating variables were rated by 
both, followers and leaders. This procedure may have introduced 
common method bias to the study. Given that resilience and 
workability are difficult to assess by others than oneself, because 
external raters often fall back on general impressions (Lance 
et  al., 1994), the use of self-reports in such cases is generally 
warranted (Conway and Lance, 2010). Furthermore, we followed 
recommendations of Podsakoff et  al. (2012) about curbing 
method biases through survey design, by measuring antecedent 
and outcome variables at different points in time. Therefore, given 
the nature of the study variables, as well as the multiwave design 
of the study, risks of common method bias are low. Nevertheless, 
future studies may pursue alternative research designs to further 
curtail the risk of bias. Relatedly, due to the fact that the study 
used multiple waves (wave 1 and wave 2) and multiple sources 
(leaders and followers), the final size of the sample is quite small 
(n = 146), which may have consequences for the accuracy and 
reliability of the estimates (Shadish et al., 2002). This is the price 
paid for the rigorous study design that allows for a time lag 
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between the measurement of the dependent and independent 
variables, thereby following Podsakoff et  al.’s (2003) 
recommendations for limiting the risk on method biases through 
study design. Future studies are advised to check the robustness 
of this study’s model in larger samples.

Notwithstanding these limitations, the present study and its 
findings has advanced current insights about how the resilience-
workability relationship can be  influenced by leader-follower 
differences in assessment of the leader’s use of influence tactics.
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Introduction: As a common phenomenon of workplace ostracism in

corporate management, it is urgent to clarify how it a�ects employee well-

being.

Methods: Based on Conservation of Resource Theory, this study investigates

the mechanisms of workplace ostracism on employee well-being and

examines the mediating role of emotional exhaustion and the moderating role

of team forgiveness climate by surveying 282 employees from 68 companies

in mainland China.

Results: The results show that (1) workplace ostracism negatively a�ects

employeewell-being; (2) emotional exhaustion plays amediating role between

workplace ostracism and employee well-being; (3) team forgiveness climate

weakens the negative e�ect of workplace ostracism on emotional exhaustion

and negatively moderates the indirect e�ect of workplace ostracism on

employee well-being through emotional exhaustion.

Discussion: It tries to provide theoretical basis and practical guidance for

eliminating the negative e�ects of workplace ostracism and focusing on

employee well-being.

KEYWORDS

workplace ostracism, forgiveness climate, emotional exhaustion, employee

wellbeing, conservation of resource theory (COR)

1. Introduction

Workplace ostracism is prevalent in management practice. In the United States, a

survey of 262 workplace employees revealed that nearly 70% of employees felt they

had been ostracized by their leaders or co-workers at work (1). Similarly, in China,

a month-long survey of more than 10,000 employees conducted by Zhaopin Ltd., a

workplace research company, revealed that nearly half of employees believe they are

ostracized at work (2). The phenomenon that individuals perceive being neglected,

excluded, or rejected by others in the workplace is becoming an increasingly common

and serious problem, with damaging consequences for victims (3). In the Chinese

context, workplace ostacism had a negative impact on victims’ physical and psychological

health (4), work attitude (3), workplace behavior (5), work performance (6), and

innovation (7), and the impact intensity decreases successively (8). As China’s economy

takes off and material living standards improve, people are becoming more and more

conscious of their physical and psychological health and wellbeing experiences. The term

“wellbeing” has gradually appeared in organization management (9) as a relatively broad
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concept that includes three aspects: work, psychology, and

life (10). For employees, wellbeing is closely related to

individual work engagement (11), life satisfaction (12), and

occupational health (13). For enterprises, employees with a

sense of wellbeing are more likely to achieve high levels

of work performance, which is conducive to improving

enterprise efficiency (14). In China, where the “people-oriented”

management mode is advocated, paying attention to employees’

physical and psychological health and improving their wellbeing

are conducive to a win–win situation for both employees

and the company (15, 16). However, workplace ostracism, as

a widespread and relatively new phenomenon, is a difficult

issue for organizations to solve, whether it damages employee

wellbeing or how it affects their wellbeing.

Ostracism, the act of being neglected or excluded,

significantly influences behavior toward others (17). The

workplace is a social setting where ostracism occurs at a

high frequency. Workplace ostracism is the degree to which

employees feel ignored or excluded by other members of the

workplace (3). Workplace ostracism will significantly increase

employees’ psychological stress, lead to health problems, and

even trigger workplace deviant behaviors that can impair the

normal operation of the organization (18). Given the prevalence

of workplace ostracism and its serious harmful effects on

employees and organizations, and the influence of Chinese

“people-oriented” management mode, the focus is on the

physical and psychological health of employees. This study

aims to investigate the mechanism of workplace ostracism on

employee wellbeing.

Workplace ostracism, as a stressful situation for employees,

can be understood to some extent as a threat of resource

loss. However, the conservation of resource theory (COR)

initially emerged as a stress theory, emphasizing the cultivation,

retention, and maintenance of resources (19). The conservation

of resource theory suggests that individuals have the incentive

to retain existing resources and acquire new ones and also take

the initiative to create resource surpluses to offset the potential

loss of resources in the future (19). As a potential threat of

resource loss, workplace ostracism tends to trigger tension and

stress in individuals (19, 20). At the same time, workplace

ostracism, as a stressful situation that generates the threat of

resource loss and resource loss, brings greater physical and

psychological stress to the ostracized person, leading to tension

and anxiety, generating emotional exhaustion, which in turn

destroys their good experiences in work and life and affects

employee wellbeing.

Although workplace ostracism will trigger negative

emotions and experiences, its effects will also be influenced

by situational factors. Employees’ emotions, psychological

states, and workplace behaviors are interfered with by the team

climate (21, 22). Team forgiveness climate as an organizational

phenomenon is manifested by team members’ empathy

and benevolence for the faults or failures of others (23). It

can be interpreted as a shared perception of team support,

encouragement, and expectations in the face of conflict or

failure (24). The care and understanding given to employees

by the team forgiveness climate, as a gaining resource, help to

alleviate and compensate for the loss of resources caused by

employees being excluded or isolated.

Therefore, in order to make up for the research gap by

focusing on employee wellbeing from negative perspectives,

based on the aforementioned analysis, this study investigates

the impact of workplace ostracism on employee wellbeing in

the context of Chinese organizational workplaces by using

the conservation of resource theory as the basis for a survey

of teams and employees in mainland Chinese companies. At

the same time, employees’ emotional exhaustion is considered

a resource variable of individual traits, and the mediating

role of emotional exhaustion between workplace ostracism

and employees’ wellbeing is discussed. It attempts to reveal

the specific mechanism of how workplace ostracism affects

employee wellbeing from the perspective of psychological

traits. Moreover, considering that team climate has an

intervening effect on employees’ psychology and behavior in the

organization, team forgiveness climate is used as a contextual

variable in this study to discuss the boundary conditions of

workplace ostracism on employee wellbeing, to expand the

understanding of the impact of workplace ostracism and its

mechanism of action, and to provide inspiration and reference

to the corresponding management practices.

2. Theory and hypothesis

2.1. Workplace ostracism and employee
wellbeing

Employee wellbeing refers to employees’ evaluation of

the overall quality of their career and work experience (25).

Zheng et al. divide wellbeing into three dimensions (10): work,

psychological, and life wellbeing, which more comprehensively

reflect the wellbeing status of individuals.

As a common social phenomenon, workplace ostracism

behaviors include silent treatment, neglection, and avoidance

of contact (18). Workplace ostracism is a specific form of

ostracism, a phenomenon in which individuals perceive that

they are neglected or rejected by others in the workplace, a

kind of emotional office abuse (3, 26). When employees suffer

from ostracism, it will cause them to suffer from self-esteem,

generate negative emotions, reduce work efficiency (27, 28), and

hinder the generation of wellbeing (29). First, when employees

perceive ostracism or isolation in the team, interpersonal stress

will be generated, which will affect employees’ engagement

and satisfaction with their work and reduce their wellbeing

at work. Second, ostracism will cause employees’ anger,

anxiety, and even negative psychological feelings, such as
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self-doubt and self-denial, leading to excessive consumption

of their psychological resources and ultimately reducing their

psychological wellbeing (30). Third, as producers of “emotional

office abuse,” ostracized employees are perceived as “outsiders”

and have certain prejudices (31). On the one hand, ostracized

employees have the feeling of “not fitting in,” which increases

the burden of getting along with colleagues. On the other

hand, it is difficult for the ostracized employees to obtain

care and help from the organization members in their work

and life, which reduces their wellbeing in work, psychology,

and life and negatively affects employees’ sense of happiness.

Finally, workplace ostracism is often associated with punitive

measures, implying employees have done something wrong,

thus, reducing employees’ organizational commitment, causing

the ostracized individuals to be less engaged in their work (32,

33), undermining employees’ good experiences at work, in life,

etc., and ultimately inhibiting employee wellbeing (18, 34). At

the same time, according to the belongingness theory, workplace

ostracism makes it difficult for employees to belong to the work

team, which affects employees’ psychology, behavior, and work-

related effects (18, 35, 36) and also affects employees’ sense of

wellbeing (37, 38). Therefore, Hypothesis 1 is proposed:

Hypothesis 1: Workplace ostracism negatively affects

employee wellbeing.

2.2. The mediating role of emotional
exhaustion

Emotional exhaustion refers to an individual’s loss of

interest and enthusiasm for people, things, and objects around,

and a feeling of physical and psychological exhaustion and

energy depletion, reflecting the individual’s negative emotional

experience and state, and is often regarded as a resource shortage

(39, 40). According to the conservation of resource theory, the

loss of resources puts more pressure on the individual and the

individual has to invest more resources to offset further resource

losses (41). Once a loss of resources has occurred, it may lead to

a continuous loss, resulting in a spiral of negative effects (42, 43).

Workplace ostracism will cause the depletion of employees’

emotional and psychological resources, which will lead

to emotional exhaustion (44, 45). First, according to the

conservation of resource theory, individuals have the motivation

to protect, maintain, and obtain their own resources and become

stressed and exhausted when their resources are reduced or

threatened. If an individual’s depleted resources are not

replenished in a timely manner, it can easily lead to emotional

exhaustion (46). Second, when employees suffer from workplace

ostracism, they are cut off from their emotional connections

with other employees. Individuals need social interactions as a

way to communicate emotionally to strengthen their emotional

resources and maintain physical and psychological health (47).

When the need for shared emotions is not met, emotional

resources are lost and, thus, suffer emotional exhaustion (35).

Third, ostracism is a major challenge for individuals to hold

resources and can reduce the resources held by individuals (48).

On the one hand, individuals will consume their psychological

resources in the process of handling and coping with ostracism.

On the other hand, in their daily work, employees need to

contact each other in order to obtain external resources, and

it is difficult for individuals who suffer from ostracism to

replenish their resources from others, so they can only deplete

their own resources. Subsequently, their own resources become

less, and they may become stressed, anxious, and exhausted.

Finally, being ostracized means that individuals lack reliable

interpersonal networks, making it difficult for employees to trust

members of the organization and lack a sense of security. In

this low trust and insecure workplace environment, individuals

who suffer from ostracism will take a more cautious stance

to maintain relationships with surrounding employees, which

will consume more of their own resources and increase the

self-depletion of resources, leading to emotional exhaustion in

the long run.

Emotional exhaustion, a typical manifestation of

psychological overwork, can further lead to a lack of emotional

and psychological resources and reduce employees’ sense

of wellbeing. On the one hand, according to the affective

event theory, negative emotional events will affect individuals’

emotional responses, and at the same time, individuals’

emotional responses will further influence their attitudes and

behaviors (49, 50). On the other hand, emotionally depleted

employees are more likely to show dissatisfaction and aversion

to their jobs and lives, resulting in turnover intention and

lower life satisfaction (45). Emotional exhaustion reflects

individual psychological feelings and health status and is a

negative indicator of employee wellbeing (51). When employees

perceive workplace ostracism, as a negative emotional event,

based on the social exchange theory, it triggers a depletion of

their emotional resources and ultimately leads to a decrease

in wellbeing (26, 36). Therefore, this study infers that the

higher the level of workplace ostracism an individual suffers,

the higher degree of emotional exhaustion, which in turn will

affect the individual’s wellbeing and inhibit employee wellbeing.

Therefore, Hypothesis 2 is put forward as follows:

Hypothesis 2: Emotional exhaustion mediates the

relationship between workplace ostracism and

employee wellbeing.

2.3. The moderating role of forgiveness
climate

Forgiveness is an individual’s conscious effort to relieve

resentment and abandon potential retaliation in the face
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of offense or aggression (52). With the intensification of

social competition, various conflicts burst out (53). In the

workplace, employees have conflicts over job resources and

promotion opportunities. At this point, if the organization

fails to develop an effective forgiveness climate, employees will

inevitably waste resources and time in responding to conflict,

failing to engage in their work and affecting the output of

work performance. Team forgiveness climate refers to the

perception of team support when employees show kindness

and altruism in the face of conflict and failure, which is

mainly reflected in the team’s tolerance of fault or negligent

behavior (24).

Team climate serves as an important situational variable

when working in the workplace. When employees suffer

from ostracism, their psychological resources will be lost. At

this time, the team’s forgiveness climate can alleviate the

loss of psychological resources when employees cope with

ostracism. According to the resource conservation theory (54),

the forgiveness climate of the team, as a resource supplement,

helps to reduce the generation of emotional exhaustion (55).

First, after a forgiveness climate is formed in the team, team

members are more likely to maintain optimistic and positive

emotions (56), instead of complaining or blaming others.

At this point, even if the employee suffers from workplace

ostracism, it will counteract the negative emotions and thus

will not easily cause emotional exhaustion. In addition, the

forgiveness climate of the team can improve the interpersonal

relationship between team members, making them friendly

and trusting, which is conducive to cooperation and mutual

assistance among the team members (57). At this time, even

if employees suffer from rejection and emotional resources

are destroyed, the existence of such a trust-friendly climate

will alleviate or offset the generation of negative emotions

(58). Finally, in view of the social exchange theory, when

a forgiveness climate releases a signal similar to the failure

of tolerance, team members show more communication and

cooperation in return for the team’s tolerance, resulting in

more active behaviors and positive expressions (59). Even when

employees suffer from ostracism, they will try to minimize

the generation of negative emotions in order to repay the

team’s tolerance so as not to affect their work engagement.

Therefore, this study infers that when individuals feel a climate

of forgiveness, those who suffer from workplace ostracism

will suppress the generation of emotional exhaustion. Thus,

Hypothesis 3 is supported:

Hypothesis 3: Forgiveness climate plays a negative

moderating role in the relationship between workplace

ostracism and emotional exhaustion. That is, the

higher the level of forgiveness climate perceived by

employees, the weaker the positive effect of workplace

ostracism on emotional exhaustion. Conversely, the effect

is stronger.

2.4. Mediation model with moderation

Integrating Hypotheses 2 and 3, this study proposes a

mediated model with moderation. It can alleviate the emotional

exhaustion caused by workplace ostracism and restrain the

decrease in employee wellbeing, that is, a forgiveness climate

will suppress the negative effects of workplace ostracism on

employee wellbeing through emotional exhaustion. In view of

this, Hypothesis 4 is proposed:

Hypothesis 4: The forgiveness climate negatively moderates

the negative effect of workplace ostracism on employee

wellbeing through emotional exhaustion. The higher the level

of forgiveness climate perceived by employees is, the weaker

this indirect effect is. On the contrary, this indirect effect

is stronger.

Thus, emotional exhaustion is introduced as the mediating

variable and forgiveness climate as the moderating variable.

According to the logical relationship, four hypotheses are put

forward to build a theoretical model to study the impact

of workplace ostracism on employee wellbeing. The research

framework of this article is shown in Figure 1.

3. Research methods and tools

3.1. Research subjects and collection
procedures

Before the survey, the participating employees were

communicated and informed that there were no right or

wrong answers for all respondents, and the anonymity and

confidentiality of the questionnaire were promised. To reduce

common method bias, the paired sample of employees and

leaders was adopted in this study. Also, to avoid common

method bias, the same group of participants was given

questionnaires at three time points. Each time interval was

1 month with the entire survey lasting 3 months (June–

August 2021). First, the HR department randomly selects the

department supervisors who participate in the survey, and the

supervisors randomly select 3–6 direct subordinates; then, the

supervisors’ questionnaires are matched and numbered with

the employees’ questionnaires. At the first time point, the

supervisor questionnaire for forgiveness climate and employee

questionnaire 1 for workplace ostracism were distributed;

employee questionnaire 2 about employee emotional exhaustion

was distributed at the second time point, and employee

questionnaire 3 was distributed at the third time point about

employee wellbeing.

After the investigation is completed, the last four digits of the

phone number of “leader-employee” will be used as thematching

basis. In this research, a total of 80 supervisor questionnaires

and 350 employee questionnaires were distributed, of which 68
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FIGURE 1

Research framework—a theoretical model.

and 282 were collected, respectively, after eliminating invalid

and unmatched ones with an effective recovery rate of 80.57%.

Employee sample characteristics are as follows: There were 139

male employees (49.3%), 143 female employees (50.7%), 62

unmarried employees (22%), and 220 married employees (78%).

The average education level is college, the average age is 38.83

years old, the average working years is 4.97 years, and the average

working hours per week is 49.83 h.

3.2. Measuring tools

To ensure the reliability and validity of the questionnaire,

established scales were used for reference in this study.

The English scales were accurately translated into Chinese

in terms of the standard translation and back-translation

procedure (60) before investigation and research and

were repeatedly checked before distribution. A 5-point

Likert scale (1–5 in the questionnaire indicates “strongly

disagree” to “strongly agree”) was used throughout

the study.

3.2.1. Workplace ostracism

A questionnaire was applied to measure the degree

of workplace ostracism perceived by employees with

10 items in total according to the scale compiled by

Ferris et al. (3). Examples of questions are “Your

greetings have gone unanswered at work” and “You

noticed others would not look at you at work.” The

scale has a Cronbach’s alpha coefficient of 0.906 in

this study.

3.2.2. Emotional exhaustion

A 3-item scale developed by Boswell et al. (39) was used.

Examples of questions are “I feel emotionally drained from my

work” and “I feel exhausted when I think about having to face

another day on the job.” This scale has a Cronbach’s alpha

coefficient of 0.762 in this study.

3.2.3. Forgiveness climate

There are four questions with reference to Cox’s (52)

forgiveness climate scale. Examples of questions are “We can

forgive the faults and mistakes of team members” and “we don’t

hold grudges in a team.” This scale has a Cronbach’s alpha

coefficient of 0.952 in this study.

3.2.4. Employee wellbeing

The wellbeing scale with 18 items was compiled by

Zheng et al. (10), covering life wellbeing, work wellbeing,

and psychological wellbeing. Examples of questions are “Most

aspects of my life are very close to my ideal,” “I always find ways

to enrich my work” and “As years went by, I feel that I have

grown a lot.” This scale has a Cronbach’s alpha coefficient of

0.958 in this study.

3.2.5. Control variables

Based on previous studies, gender, age, and education have

been found to influence employee wellbeing (10). In addition,

employees’ weekly working hours and length of service also

make a difference in their perceptions of wellbeing (61, 62).

To more accurately validate the model, gender, age, education,

length of service and the weekly working hour was measured as

control variables in this study.

3.3. Analysis tools

In this study, SPSS 21.0 was employed for Harman’s

one-way test, descriptive statistics, correlation analysis, and

multiple regression analysis, and Amos 21.0 was used for the

confirmatory factor analysis. For testing the mediating effects,

the three-step method of Baron and Kenny (63) was used and

combined with the Bootstrap technique (using the PROCESS

program) (64) to estimate confidence intervals for mediating

effects. In testing for mediators with moderation, this study

tested the significance of the values and differences of indirect

effects under high and low moderating variables relied on
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TABLE 1 Results of confirmatory factor analysis (N = 282).

Model χ2 df 1χ2 RMSEA SRMR CFI TLI

Four-factor model (hypothesis) 691.58 554 0.03 0.04 0.98 0.98

Three-factor model (A+B) 890.81 557 199.23∗∗∗ 0.05 0.07 0.94 0.94

Two-factor model (A+B+D) 1,904.41 559 1,212.83∗∗∗ 0.09 0.11 0.77 0.78

One-factor model (A+B+C+D) 3,064.72 560 2,373.14∗∗∗ 0.13 0.17 0.56 0.59

A, workplace ostracism; B, emotional exhaustion; C, forgiveness climate; D, employee wellbeing; “+” indicating integration.

TABLE 2 Mean values, standard deviations, and correlation coe�cients of variables (N = 282).

Variables Mean
Values

Standard
deviation

1 2 3 4 5 6 7 8

1 Gender 0.51 0.5

2 Age 38.83 8.15 0.07

3 Education 14.7 1.99 −0.06 0.70∗∗∗

4 Length of service 4.97 2.67 0.09 0.41∗∗∗ −0.34∗∗∗

5Weekly working hour 49.83 6.32 0.11 0.16∗∗ −0.09 0.24∗∗∗

6 Workplace ostracism 2.84 0.95 0.01∗ 0.19∗∗ −0.19∗∗ 0.11 0.02

7 Emotional exhaustion 2.87 1.06 0.06 −0.13∗ 0.1 −0.09 −0.02 0.27∗∗∗

8 Forgiveness climate 4.14 0.96 0.04 −0.01 −0.01 −0.07 −0.04 −0.02 0.08

9 Employee wellbeing 3.29 0.96 −0.04 −0.01 0.08 0.06 0.01 −0.36∗∗∗ −0.31∗∗∗ 0.01

∗∗∗p < 0.001, ∗∗p < 0.01, and ∗p < 0.05.

Edwards and Lambert’s (65) study and integrated with the

bootstrap technique.

4. Research results

4.1. Common method deviation test

In this research investigation, the multi-stage fill-in

approach, suggested by Podsakoff et al. (66), was followed

to control for possible common method bias from the

methodological level (66). At the data level, Harman’s one-way

test of the collected data revealed that the percentage of

explained variance by the first factor was 34.38%, which is

<40% criterion (66). In addition, as can be seen in Table 1,

the fitting results of the confirmatory factor analysis of the

one-factor model also failed the test (χ2
= 3,064.72, df=560,

RMSEA = 0.13, SRMR = 0.17, CFI = 0.56, and TLI = 0.59).

Therefore, there is no serious common method bias among the

variables in this study.

4.2. Confirmatory factor analysis

In this study, the following fit index was selected to judge the

fit of the model, including the chi-square difference must reach

a significant level, the root means square error of approximation

(RMSEA) must be < 0.08, and the comparative fit index (CFI)

and Tucker–Lewis index (TLI) must be > 0.9. A series of

competing models were compared in this study, and the results

of the analysis are shown in Table 1. As can be seen in Table 1,

the model fit of the four-factor model (χ2 = 691.58, df = 554,

RMSEA = 0.03, SRMR = 0.04, CFI = 0.98, and TLI = 0.98)

was better than other competing models in this study. Moreover,

all the fit indicators of the four-factor model passed the test. In

the view of above, all the variables in this study were found to

be distinguishable.

4.3. Correlation analysis

The results of the correlation analysis between control

variables and variables are shown in Table 2. As can be

seen in Table 2, there is a significant negative relationship

between workplace ostracism and employee wellbeing (r =-

0.36, p < 0.001), which provides preliminary support for

exploring the negative prediction of workplace ostracism on

employee wellbeing.

4.4. Hypothesis testing results

4.4.1. Test results of the main e�ect

According to Model 5 in Table 3, workplace ostracism

has a significant negative relationship with employee
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TABLE 3 Hypothesis testing model.

Variables Emotional exhaustion Employee wellbeing

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Control variable

Gender 0.07 0.07 0.07 −0.04 −0.04 −0.03 −0.03

Age −0.11 −0.14 −0.13 0.05 0.09 0.06 0.06

Education 0.02 0.06 0.05 0.15 0.1 0.12 0.11

Length of service −0.04 −0.05 −0.05 0.1 0.11 0.1 0.1

Weekly working hour 0 0.01 −0.01 −0.01 −0.01 −0.01 −0.01

Independent variable

Workplace ostracism 0.32∗∗∗ 0.31∗∗∗ −0.37∗∗∗ −0.29∗∗∗ −0.29∗∗∗

Mediating variable

Emotional exhaustion −0.23∗∗∗ −0.24∗∗∗

Moderating variable

Forgiveness climate 0.1 0.04

Interaction items

Workplace ostracism∗Forgiveness climate −0.12∗ −0.05∗

R2 0.02 0.12 0.14 0.02 0.15 0.19 0.19

F 1.33 29.70∗∗∗ 12.19∗∗∗ 1.03 40.93∗∗∗ 29.16∗∗∗ 14.78∗∗∗

∗∗∗p < 0.001, ∗∗p < 0.01, and ∗p < 0.05.

TABLE 4 Bootstrap test for mediating e�ects.

Mediating e�ect E�ect value Standard error 95% of confidence interval

Lower confidence
limit

Upper confidence
limit

Indirect effect −0.07 0.02 −0.12 −0.03

Direct effect −0.30 0.06 −0.41 −0.18

Bootstrap sample size N= 5,000.

wellbeing (β = −0.37, p < 0.001). Hypothesis 1

is supported.

4.4.2. Test results of mediating e�ect

As shown by Models 2, 6 in Table 3, workplace ostracism

presents a significant positive relationship with emotional

exhaustion (β = 0.32, p < 0.001) and emotional exhaustion

showed a significant negative relationship with employee

wellbeing (β = −0.23, p < 0.001), verifying the indirect

effect of workplace ostracism on employee wellbeing through

emotional exhaustion. To clarify this indirect effect again,

the Bootstrap method test was used in this study (64). The

Bootstrap method test for the mediating effect is shown in

Table 4, where both the direct and indirect effects of workplace

ostracism and employee wellbeing do not include zero at the

95% confidence interval. Therefore, it can be confirmed that

emotional exhaustion in the relationship between workplace

ostracism and employee wellbeing played a partially mediating

role in the relationship between workplace ostracism and

employee wellbeing. Hypothesis 2 is supported.

4.4.3. Test results of moderating e�ects

Verifying the moderating effect of forgiveness climate.

As shown by Model 3 in Table 3, the interaction term

between workplace ostracism and forgiveness climate displayed

a significant negative relationship with emotional exhaustion (β

= −0.12, p < 0.05). Also, the Bootstrap method test for the

moderating effect is shown in Table 5, at a confidence interval

of 95%, where the indirect effect of workplace ostracism on

emotional exhaustion is higher in a low degree of forgiveness

climate (with effect value of 0.48) and lower in a high degree

of forgiveness climate (with effect value of 0.24). To further

clarify this moderating effect, the study was determined by

using the method provided by Aiken et al. (67) to regulate the
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TABLE 5 The bootstrap test of the moderating e�ect with forgiveness climate.

Moderating e�ect E�ect value Standard error 95% of confidence interval

Lower confidence
limit

Upper confidence
limit

Low (−1SD) 0.48 0.09 0.30 0.65

Medium 0.35 0.06 0.22 0.48

High (+1SD) 0.24 0.09 0.07 0.41

Bootstrap sample size N= 5,000.

FIGURE 2

Moderating role of forgiveness climate between workplace ostracism and emotional exhaustion.

high and low levels of the moderating variables. According to

Figure 2, the positive relationship between workplace ostracism

and emotional exhaustion is weaker at higher levels of the

forgiveness climate. Hypothesis 3 is, thus, supported.

4.4.4. Test results of mediating e�ects
with moderation

This study aims to verify whether a forgiveness climate

moderates the indirect effect of workplace ostracism on

employee wellbeing through emotional exhaustion. This study

also employed the Bootstrapmethod to examine the effect values

of indirect effects at high levels vs. low levels of moderating

variables (65). Table 6 illustrates that in a high degree of

forgiveness climate, the indirect effect of workplace ostracism

on employee wellbeing through emotional exhaustion is −0.05,

whose value is [−0.09, −0.01] at a 95% confidence interval.

Under the condition of a low level of forgiveness climate, the

indirect effect of workplace ostracism on employee wellbeing

through emotional exhaustion is−0.10, with the value of [−0.15,

−0.05] at a 95% confidence interval. In conclusion, the higher

the degree of forgiveness climate, the weaker the indirect effect of

workplace ostracism on employee wellbeing through emotional

exhaustion. Hypothesis 4 is, thus, supported.

5. Conclusion

From the perspective of resource conservation, this

study uses matched data from supervisors and subordinates,

adopts a multi-stage research method, introduces emotional

exhaustion as a mediating variable and forgiveness climate as

a moderating variable, and deeply analyzes the mechanism of

the effect of workplace ostracism on employee wellbeing.

This study not only expands the research in the field

of workplace ostracism but also clarifies the causes of

employee wellbeing.

6. Discussion

6.1. Theoretical implications

First, this study takes the perspective of resource

consumption and uses the conservation of resource theory
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TABLE 6 Bootstrap test for mediating e�ects with moderation.

Independent variable Moderating variable
(forgiveness
climate)

Indirect e�ect Standard error 95%of confidence interval

Lower
confidence

limit

Upper
confidence

limit

Workplace ostracism Low (−1SD) −0.10 0.03 −0.15 −0.05

Medium −0.07 0.02 −0.12 −0.03

High (+1SD) −0.05 0.02 −0.09 −0.01

Bootstrap sample size N= 5,000.

to explain the effects of workplace ostracism. It confirms

that emotional exhaustion plays a role in bridging workplace

ostracism and employee wellbeing, provides a new theoretical

perspective and interpreting path to explain how workplace

ostracism affects employee wellbeing, and expands a new angle

to study employee wellbeing (68, 69). Meanwhile, workplace

ostracism is seen as a stressor that depletes employees’ emotional

resources and negatively affects their attitudes and behaviors (8).

Second, this study examines the borderline role of workplace

ostracism in affecting employee wellbeing. The forgiveness

climate acts as a negative moderator between workplace

ostracism and emotional exhaustion. The perception of the

team forgiveness climate by employees is regarded as a resource

supplement, which can alleviate the negative impact caused by

ostracism (70). This conclusion has profound implications for

understanding workplace ostracism and emotional exhaustion.

Finally, this study focuses on employee wellbeing. The

relationship between the role of workplace ostracism on

employee wellbeing is examined in terms of three aspects of

employees’ work, psychology, and life wellbeing. Also, this study

verifies that when employees perceive ostracism, there is a loss

of psychological resources that causes emotional exhaustion (48,

71), which reveals the mechanism of how negative workplace

behaviors affect employee wellbeing (72) and enriches the

research on negative workplace behaviors and wellbeing (73).

6.2. Practical implications

Since workplace ostracism affects employee wellbeing,

managers should minimize or avoid ostracism in the workplace.

For example, companies can reduce the incidence of ostracism

by encouraging employees to use face-to-face communication,

strengthening the care for employees through multiple ways,

encouraging employees to participate in social activities,

increasing communication opportunities between colleagues,

improving emotional communication, promoting mutual

understanding, and reduce the possibility of ostracism.

In addition, workplace ostracism consumes employees’

emotional resources and causes emotional exhaustion.

The organization should provide employees with more

organizational support, such as a good communication

environment and a cordial organizational atmosphere, which

makes employees develop positive emotions toward work

and helps them regain resources to overcome the negative

effects of ostracism. At the same time, the organization can

establish a psychological counseling mechanism for employees

to reduce the level of emotional exhaustion and provide

opportunities to replenish resources in an attempt to eliminate

negative emotions.

Organizational culture has an inhibiting effect on team

atmosphere. Therefore, the organization should create a healthy

culture, construct a team climate of fairness, forgiveness,

tolerance, and understanding, and develop an atmosphere of

openness and trust among colleagues or between superiors and

subordinates, to curb the occurrence of workplace ostracism at

the source (74, 75). Certainly, if workplace ostracism has already

occurred in an organization, this climate of forgiveness and trust

can serve as a complementary resource to reduce the harmful

effects of workplace ostracism.

7. Limitations and future research
directions

The limitations of this study are as follows:

First, the paired data from leaders and employees were

adopted in this study which can effectively reduce the influence

of common method bias and make the results more credible.

However, these are self-assessed questionnaires, and it is

suggested that mutual valuation will be used to obtain survey

data subsequently.

Second, the sample data of this study are all obtained

from developed regions in mainland China, and whether the

conclusions of this study are applicable to other regions and

industries still needs further research.

Third, most of the scales used in this study were

developed from the Western organizational background and

have good reliability and validity. However, China believes in

Confucianism and Zhong Yong Thinking (76). Therefore, it is

suggested that future researchers can develop scales according

to Chinese cultural background.

Fourth, this study uses organizational climate as a situational

factor, but employee wellbeing is also influenced by personal
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traits and leadership (77–79). Therefore, it is suggested that

future research could try to use personal traits and leadership as

situational factors to more clearly reveal the impact of workplace

ostracism on employee wellbeing.
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1Henan Provincial People’s Hospital, Zhengzhou, Henan, China, 2Department of Nursing, Henan Vocational
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Background: The nurse–patient relationship and nursing care satisfaction are

important factors that represent whether patients experience the care they expect

from nurses. However, research is lacking on the relationship between nursing sta�

and patients, and the correlation between nursing care satisfaction and relationship

care in China. Therefore, this study aimed to explore the correlation between the

nurse–patient relationship and patients’ satisfaction with nursing care, to form a basis

for corresponding intervention measures.

Methods: A total of 29,108 patients from 107 hospitals in 30 provinces/municipalities

in China completed a general information questionnaire, theNursingCare Satisfaction

Scale, and Relational Care Scale.

Results: The average nurse–patient relational care scale score was 4.38 ± 0.57,

and the average patients’ satisfaction with nursing care scale score was 5.40 ±

0.86. Nursing care satisfaction score was significantly related to di�erences among

patients in di�erent age, gender,marital status, education level, occupation, residence,

family per capita monthly income, type of medical insurance, medical department,

and regional patient characteristics. The correlation analysis showed that the total

nurse–patient relational care score and its three dimensions of caring, trust, and

professional ethics correlated positively with nursing care satisfaction scores. The

multiple linear regression analysis showed that patients’ age, marital status, region,

department, income, type of medical insurance and the caring, trust, and professional

ethics dimensions of relational care predicted nursing care satisfaction.

Conclusion: Enhancing nurse–patient relational care improves nursing care

satisfaction, reduces nurse–patient disputes, promotes early rehabilitation of patients,

and ensures patient safety.

KEYWORDS

Chinese, hospital patients, patient satisfaction, nurse–patient care, nurse–patient

relationship
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1. Introduction

Humanistic care is the core and essence of nursing, which

includes the care provided by nurses to patients, nursing managers

to nurses, mutual care between nurses, and the self-care of

nurses (1–4). Advocating humanistic care in nursing helps build

a harmonious nurse–patient relationship, improve the quality of

nursing services and patients’ satisfaction, and enhance nurses’

professional recognition (5–8). The nurse–patient relationship and

nursing care satisfaction are important factors that refer to whether

patients experience the care they expect from nurses (9, 10). The

content of caring research is very broad, as foreign and domestic

research mainly involves the following aspects: the nature of care,

care in clinical nursing, care behavior evaluation of nursing staff

and patients, care ability evaluation, care efficiency evaluation,

organizational care atmosphere evaluation, and patients’ experience

of care (11, 12). However, there is a lack of research on the

relationship between nursing staff and patients, and the correlation

between nursing care satisfaction and relational care. An extensive

literature search revealed a scarcity of research on the above topics

at present and most were single-center studies with small sample

sizes (13–15). Acknowledging the above, numerous humanistic

nursing training programs have gradually been carried out in

China. What is more noteworthy is that the Humanistic Care

Professional Committee of Chinese Association for Life Care issued

the Humanistic Care Management Specification forWard Nursing in

April 2022, which further provides concrete and feasible guidelines

for humanistic care services in China’s hospitals (16). Based on

the above research background, we conducted a cross-sectional

survey via the Humanistic Care Professional Committee of Chinese

Association for Life Care to understand the current situation and

risk factors relating to humanistic care in Chinese hospitals at all

levels, so as to provide a basis for the solid practice of humanistic

care in medical institutions. This study also analyzed the correlation

between the relationship between the nurse–patient relationship and

patients’ nursing caring satisfaction, so as to provide a basis for

the establishment of a relationship care system between nurses and

patients, and achieve the aim of improving nursing care satisfaction

among patients.

2. Methods

2.1. Survey participants

Ethical approval for this study was obtained through our

university’s Research Ethics Board (2022-S161). The data for this

study were obtained from the database established by the expert

consensus of the “Norms of Practice of Humanistic Care in Hospital

Nursing” and the group standard application unit of the “Norms of

Humanistic Care Management in Ward Nursing” of the Humanistic

Care Professional Committee of Chinese Association for Life Care.

Considering the regional distribution, multi-stage stratified sampling

was used to recruit participants from July 1 to August 15, 2022.

In the first stage, four regions, namely northeast, east, central, and

west, were selected, as well as provinces or autonomous regions and

municipalities. In the second stage, hospitals of Grade II and above

in each province were taken as units (according to the survey, the

managers of the surveyed hospitals were members of the National

Humanistic Nursing Special Committee). In the third stage, the

managers of the hospitals who were selected during the second stage

were selected as units, and 107 hospitals nationwide were included.

The following patient inclusion criteria were used: (1) All participants

were outpatients or stable inpatients; (2) All participants were aged

above 18 years old or their legal guardians were older than 18

years old; (3) Study participants or their legal guardians provided

informed written consent. The following exclusion criteria were used:

(1) Patients unable to complete the cognitive assessments required for

the trial; (2) Patients without smartphones or who cannot answer the

questionnaire using a smartphone. Informed consent was obtained

from all respondents. We determined that the sample size should be

at least 5–10 times the questionnaire’s total number of 35 items. A

sample of 350 was determined as the total needed, and a 10% loss rate

was taken into account. Therefore, we planned to recruit at least 385

patients in each hospital. The actual number of patients who were

investigated in this study was 31,095 from 107 hospitals in China, of

which 29,108 valid questionnaires were returned.

2.2. Survey tools

2.2.1. General information questionnaire
The researchers developed the design and included the patients’

hospital, gender, age, marriage, education level, place of residence,

medical insurance type, family monthly income, department visited,

region, and whether surgery was performed.

2.2.2. Nursing care satisfaction scale
The scale designed by the Nursing Care Quality Control

Committee of Houston Health Care System (17) was used. This

scale consists of 20 items and covers 12 aspects, including nursing

coordination, nursing ability, teaching/learning ability, emotional

support, respect for individuality, physical comfort, availability,

helping/trusting relationship, patient/family involvement, physical

environment, spiritual environment, and outcome. The patients’

satisfaction with the humanistic care of nurses was investigated, and

the patients were asked to evaluate the care they received during their

last hospitalization. For each item, “never,” “rarely,” “sometimes,”

“often,” “most of the time,” and “always” were scored from 1 to 6

points, giving a total score of 120. The higher the score, the higher

the patient’s satisfaction with the nurses’ care. The Cronbach’s α

coefficient of this scale in this study was 0.98, showing good reliability.

2.2.3. Relational Care Scale
This scale was originally developed by Ray and Turkel in

2001 according to the grounded theory and then verified and

improved through a series of qualitative and quantitative studies that

demonstrated good reliability and validity in foreign countries (18).

The patient version consists of 15 items that could be divided into the

following three dimensions: work ethics, trust, and care. Each item

was scored from 1 to 5 points from “strongly disagree” to “strongly

agree.” The total score is 75 points. The higher the score, the better

the nurse–patient relationship. This study was the first to use the scale

in China, and the reliability of the scale was good. The Cronbach’s

α coefficient of the overall scale was 0.98, and the Cronbach’s α
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coefficients of trust, care, and professional ethics were 0.97, 0.98, and

0.95, respectively.

2.3. Data collection method

The survey was conducted by scanning the two-dimensional code

on the network platform via the Humanistic Nursing Professional

Committee of China Life Care Association. After obtaining the

consent of the nursing department and secretary of each hospital,

the investigation team first gave the questionnaire to the head

nurse of the investigation department of different hospitals and

departments across the country and explained the purpose of the

questionnaire. The head nurse of the department is responsible for

organizing the patients in the department to ensure that they scan

the two-dimensional code and fill in the questionnaire. Each patient

could participate only once. All items could only be submitted after

completion, and the questionnaire was filled out anonymously and

independently. Data entry was done by two researchers alone, who

checked the original questionnaire data after input to guarantee the

accuracy of the data. Missing data or poor-quality questionnaires

were eliminated. There were a total of 31,095 questionnaires in this

survey, of which 29,108 valid questionnaires were recalled, with an

effective completion rate of 93.6%.

2.4. Statistical methods

The questionnaire results were input into Excel to create the

original database. After removing invalid questionnaires, the data

were imported into SPSS 25.0 for statistical analysis. The two-

person cross-check method was used to reduce errors and ensure

the accuracy of the data inputted. Pearson correlation analysis was

used to analyse the correlations between the variables. A hierarchical

linear regression equation was used to analyse the effect of relational

care on satisfaction with nurses’ care. P < 0.05 was considered

statistically significant.

3. Results

A total of 29,108 valid questionnaires were collected from

30 provinces in China. There were 1,910 (6.6%) participants in

Northeast China, 5,700 (19.6%) in East China, 15,911 (54.7%) in

Central China, and 5,587 (19.2%) in West China.

3.1. Current situation of patients’ satisfaction
with nursing care

The average score of nurse–patient relational care was 4.38 ±

0.57, and the average score of patients’ satisfaction with nursing

care was 5.40 ± 0.86. The average scores of 12 aspects of nursing

relationship satisfaction ranged from 5.11 to 5.49. Among them,

patients’ satisfaction with nursing ability (5.49± 0.89) and emotional

support (5.47 ± 0.88) were higher, while patients’ satisfaction with

family participation (5.11 ± 1.28) and spiritual environment (5.35 ±

1.04) were lower.

3.2. Comparison of di�erences in the
nursing care satisfaction scores of subjects
with di�erent demographic characteristics

There were statistical differences in the nursing care satisfaction

of different patients in terms of gender, age, marital status, education

level, residence, family monthly income, department of treatment,

type of medical insurance and region. However, there were no

statistical differences regarding whether the patients underwent an

operation. Briefly, male patients, older patients, married patients,

patients without tertiary education, urban patients, patients with high

income, surgical patients, high Medicare patients, and patients in

Northeast China reported higher satisfaction with nursing care. See

Table 1 for more details.

3.3. Correlation analysis of relational care,
scores of each dimension, and nursing care
satisfaction

The total mean score of relational care and its dimensions were

positively correlated with total satisfaction with nursing care (r =

0.35–0.37, p < 0.01), and the trust dimension showed the lowest

coefficient (r= 0.35). In contrast, the care dimension and relationship

care were tied for the highest coefficient as shown in Table 2.

3.4. Hierarchical linear regression analysis of
the e�ect of relational care on nursing care
satisfaction

First, gender, age, marital status, education level, place of

residence, family monthly income, department of medical treatment,

type of medical insurance, and region were used as the control

variables, relational care was taken as the independent variable,

and care satisfaction was taken as the dependent variable in the

hierarchical linear regression analysis. The specific variables are

shown in Table 3. The analysis found that age, region, and the caring,

trust, and professional ethics dimensions of relational care were

the relevant factors predicting nursing care satisfaction (p < 0.05).

Therefore, to simplify the regression equation, age and region were

included as control variables, and other irrelevant variables were

removed. The results of the hierarchical linear regression showed

that after controlling for age and region, the dimensions of caring,

trust, and professional ethics of relational care significantly predicted

nursing care satisfaction, as shown in Table 4.

4. Discussion

4.1. Patients’ satisfaction with nursing care is
at an intermediate level

The survey results of 29,108 patients showed that the average

patients’ satisfaction with nursing care score was 5.40 ± 0.86, which

was above the medium level, similar to the research results of Jia

et al. (19). Several studies have shown that benevolence, altruism, and

dedication are the main concepts of religious traditions (20). Liu’s
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TABLE 1 Comparison of nursing care satisfaction scores of subjects with di�erent demographic characteristics.

Project Grouping Numbers Score (x ± s) Statistics p

Gender Male 12,049 5.43± 0.85 4.77a <0.001

Female 17,059 5.38± 0.87

Age 18–34 8,334 5.34± 0.91 44.46b <0.001

35–39 13,247 5.41± 0.84

≥60 7,527 5.47± 0.82

Marriage Unmarried 24,066 5.36± 0.90 9.20b <0.001

Married 4,001 5.41± 0.85

Other 1,041 5.33± 0.94

Level of education Primary school the following 4,334 5.42± 0.86 3.15b 0.013

Junior high school 7,128 5.42± 0.85

High school/technical secondary school 5,601 5.40± 0.87

College 4,765 5.37± 0.88

Bachelor degree or above 7,280 5.40± 0.86

Location City 15,769 5.43± 0.85 17.67b <0.001

Towns 5,983 5.39± 0.88

Rural 7,356 5.36± 0.87

Per capita monthly household income (Yuan) <3,000 7,958 5.36± 0.88 10.65b <0.001

3,000–<5,000 9,771 5.40± 0.86

5,000–<8,000 6,132 5.44± 0.83

>8,000 5,247 5.42± 0.86

Department Internal medicine 13,989 5.41± 0.85 18.03b <0.001

Surgical 9,252 5.45± 0.83

The department of obstetrics and gynecology 2,953 5.32± 0.92

Pediatric 919 5.30± 0.93

The critical 731 5.25± 0.90

Outpatient service 605 5.27± 0.94

Other 659 5.48± 0.85

Health care type Health care in cities and towns 16,022 5.42± 0.85 14.95b <0.001

The city health care 6,915 5.42± 0.84

Provincial health care 1,986 5.46± 0.80

Commercial insurance 255 5.35± 0.86

At public expense 439 5.41± 0.86

At his own expense 3,077 5.27± 0.95

Other 414 5.35± 0.90

Area Northeast 1,910 5.50± 0.83 50.03b <0.001

East 5,700 5.43± 0.85

Middle 15,911 5.42± 0.84

West 5,587 5.28± 0.93

Operation Yes 17,607 5.40± 0.86 −2.36a 0.18

No 11,501 5.42± 0.85

at-value.
bF-value.
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TABLE 2 Correlation between relational care, scores of each dimension and

nursing care satisfaction (n = 29,108).

Variable 1 2 3 4 5

1 Trust 1

2 Care 0.94 1

3 The professional ethics 0.93 0.96 1

4 Relationship of care 0.97 0.99 0.98 1

5 Satisfaction with nursing care 0.35 0.37 0.36 0.37 1

All P < 0.01.

TABLE 3 Value assignment of each variable.

Variable Assignment way

Gender Male= 0; female= 1

Age 18–34= 1; 35–59= 2; ≥60= 3

Marriage Married= 1; unmarried= 2; other= 3

Level of education Primary school and below= 1; junior high school=

2; high school/technical secondary school= 3;

college= 4; bachelor degree or above= 5

Location City= 1; towns= 2; rural= 3

Monthly household income <3,000= 1; 3,000–<5,000= 2; 5,000–<8,000= 3;

≥8,000= 4

Department Internal medicine= 1; surgical= 2; obstetrics and

gynecology= 3; pediatric= 4; emergency and

critical care unit= 5; outpatient service= 6; other=

7

Health care type Health care in cities and towns= 1; the city health

care= 2; provincial health care= 3; commercial

insurance= 4; at public expense= 5; own expense

= 6; other= 7

Area Northeast= 1; east= 2; in the middle= 3; in the

west= 4

Operation Yes= 1; no= 0

research found that inpatients believed that the strongest care support

was the humanitarian care provided by nursing staff (21). This study

showed that patients had the highest satisfaction with nursing ability

and emotional support, while they had low satisfaction scores with

family involvement and spiritual environment. This indicates that

patients are satisfied with nurses’ professional knowledge and skills,

and emotional support provided, and feel safe in their care. However,

patients hope that their families can participate in the treatment and

nursing. Existing studies have pointed out that the humanistic care

ability of clinical nurses is at a relatively low level overall (22, 23).

As nurses are busy with clinical treatment, nursing managers pay

more attention to the improvement of clinical operation skills, and

there is a lack of humanistic care education for clinical nurses

(24). Therefore, it is necessary to strengthen nursing staff ’s keen

observation skills. Moreover, patients will undergo physical and

psychological changes after illness. In addition to receiving medical

treatment and nursing operations, they require emotional support

and spiritual comfort from nursing staff. It is very easy for nursing

staff to assess the psychological state of patients because they have

more contact with them. Nursing staff should therefore help patients

increase their self-confidence to overcome illness and provide them

with professional and emotionally supportive holistic care.

4.2. Scores of nursing care satisfaction in
relation to di�erent demographic
characteristics

Age, gender, marital status, education level, place of residence,

region, family monthly income, type of medical insurance, and

department were associated with differences in nursing care

satisfaction scores. Patients older than or equal to 60 years old

had higher scores, which indicates that patients of this age have

lower requirements than younger patients, so they are more satisfied

with the evolving humanistic care of nurses. The results of this

survey showed that the caring ability of nurses improved with age

and experience. Milutinović et al. performed a survey on nursing

satisfaction among inpatients in Serbia and found that age influenced

nursing satisfaction, which is consistent with the findings of this study

(25). Previous study has found that clinical nurses over 35 years old

have the highest humanistic care ability, and as they shoulder the

social responsibility of caring for the elderly and raising children, so

they have more experience in caring for their relatives. Therefore,

they are more likely to empathize with patients and give them

more care. However, nurses under the age of 35 do not have as

much social experience and lack nursing experience, communication

skills, and professional knowledge, which affects their caring ability

and perception to different degrees (26). Therefore, it is necessary

to further improve the humanistic caring ability of nurses under

the age of 35. A nurse’s responsibility is closely related to their

professional qualification and ability. Senior nurses are more likely

to build good relationships with patients because of their deep

knowledge and vast experience. In contrast, junior nurses lack clinical

nursing experience because of their shorter job tenure and so have

difficulty in establishing good relationships with patients (27). These

findings are consistent with the results of Simmons’ finding that

humanistic care ability increases with work experience (28). This

suggests that humanistic nursing care education should focus on

nurses with junior seniority and a professional title (27). Therefore,

more management and family support are needed for nurses who

are younger than 35. Moreover, male patients were significantly more

satisfied with their care than females, which may be because women

are more sensitive compared to men. Regarding marital status, those

who were married had the highest satisfaction scores. Studies in

China show (29) that married couples are happier than unmarried

couples. Separated and divorced people had lower happiness scores,

and those who are widowed had the lowest. In terms of residence,

patients from urban areas scored higher than those from rural

areas. In terms of income, those with a middle income scored

higher. Regarding education, those below junior high school scored

higher, and those with a low education level were more likely to be

satisfied. In terms of the type of medical insurance, patients with

provincial and municipal medical insurance had higher scores for

nursing care satisfaction, while patients without insurance had the

lowest scores. When patients without insurance have to pay for

services, they become more critical or demanding about the service

they receive. In terms of departments, other departments had the

highest score, followed by surgery. Patients in surgery have faster

recovery times and shorter hospital stays. During treatment, patients

pay more attention to their own diseases and are easily satisfied

with the humanistic nursing care. Studies in different countries and

regions have shown that clinical nurses in intensive care units and

emergency departments are more likely to demonstrate altruism
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TABLE 4 Hierarchical linear regression analysis of nursing relationship satisfaction (n = 29,108).

Layered The independent
variables

Regression
coe�cient

Standard error Standard regression coe�cient t p

The first layer (Constant) 5.47 0.02 — 234.96 <0.001

Age 0.06 0.01 0.05 9.25 <0.001

Location −0.07 0.01 −0.06 −10.28 <0.001

The second layer (Constant) 3.04 0.04 — 71.43 <0.001

Age 0.03 0.01 0.03 5.38 <0.001

Location −0.03 0.01 −0.03 −5.80 <0.001

Care 0.35 0.03 0.24 10.88 <0.001

Trust 0.13 0.02 0.09 5.45 <0.001

The professional ethics 0.07 0.03 0.05 2.14 0.032

The first layer, R2
= 0.007, F= 97.148, P < 0.001; second layer, R2

= 0.139, 1R2
= 0.132, F= 943.143, P < 0.001.

(27–30) because they have a higher level of humanistic care compared

with clinical nurses in other departments and pay more attention to

the health needs of different patients. However, due to the critical

condition of patients in the acute and intensive care units, there

are few opportunities to communicate with nurses, and physical

pain is difficult to communicate with them. Therefore, even if the

nurses have a strong caring ability and pay attention to humanistic

care, some specific departments will occasionally be associated

with lower nursing satisfaction score. In contrast to inpatients

who are more concerned about the quality of humanistic care

services, outpatients are often only concerned about the hardware

facilities and so on. In conclusion, we should particularly focus on

women, single, divorced, or widowed patients, as well as outpatients

and patients in intensive care unit, emergency, gynecological, and

pediatric departments. These populations warrant further humanistic

care services.

4.3. Nurse–patient relationship predicts
patients’ satisfaction with nurses

The results showed that the nurse–patient care relationship was

positively correlated with nursing care satisfaction (r = 0.37, p

< 0.001). The results of the hierarchical linear regression analysis

showed that after controlling for the demographic variables, the

caring, trust, and professional ethics dimensions of relational care

were the factors predicting nursing satisfaction. The interaction

between the patient and nursing staff, eye contact, and respect

for the patient’s choice can cultivate trust between the nurse and

patient, as patients prefer the nurse to treat them as a person

rather than a disease. This kind of good care relationship will

inevitably affect patients’ satisfaction with nurses’ care. However,

because nursing care satisfaction is a part of patient satisfaction and

affected by many factors, the relevant factors explained only 37% of

the variance. Hu (31) suggested that the humanistic care ability of

nurses can be increased by improving the nursing humanistic care

education and evaluation system, creating a harmonious working

atmosphere, improving work–family support for nurses, optimizing

the allocation of human resources, and accelerating the construction

of intelligent nursing. A good working atmosphere is conducive

to improving the satisfaction of nursing staff and making them

happier and more patient when treating patients. Managers should

consider the work quality, nursing service, professional assessment,

and other conditions of nursing staff in terms of performance pay

and implement humanistic management methods. This will enhance

collaboration and trust between care leadership and immediate

bedside staff to create a culture of care that improves the support,

communication, and opportunities for shared decision-making.

Establishing a good humanistic care atmosphere will trigger a

positive professional identity and improve nurses’ enthusiasm for

work (32).

5. Conclusion

This study investigated the correlation between patients’

satisfaction with nursing care and the nurse–patient care relationship

in Chinese hospitals through a multicentre survey. Patients’

satisfaction with nursing care in Chinese hospitals was positively

correlated with the nurse–patient care relationship and these results

may provide guidelines for the establishment of relationship care

systems. However, patient care satisfaction is related to any group

or individual that affects the process and outcome of medical

activities. These factors include governments, hospitals, and patients

themselves. Nurse–patient relationship care is only one factor

influencing patients’ nursing care satisfaction. To build a strong

nurse–patient relationship and improve nursing care satisfaction,

it is necessary to establish a nursing care educational system

in hospitals and so increase humanistic care knowledge training.

Since 2019, Liu has led experts in the field of humanistic nursing

to formulate the expert consensus on “Norms of Practice of

Humanistic Care in Hospital Nursing” and the group standard

of “Norms of Humanistic Care Management in Ward Nursing”

(33–36). Moreover, the Chinese Journal of Hospital Management

and the National Standard Network formally published and

selected 107 hospitals around China to start the application of

“consensus” and “standards.” They also created training criteria

for the humanistic nursing care in 107 hospitals, and provided

a basis and reference for the next step of a cross-sectional

survey for humanistic care intervention. However, this study has

several limitations. For example, this study only focused on some

departments in the hospital. Future studies will need to include
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other departments, such as the orthopedics, cardiovascular, and

tumor departments.
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Although it has been long recognized that leader–member exchange social 
comparison (LMXSC) has critical implications for employee productivity, little 
attention has been given to systematically exploring the effects of LMXSC on 
employee performance in a specific cultural context. Integrating social exchange 
theory with social comparison theory, we examine a dual process model to explain 
how and when LMXSC affects employee performance outcomes in the Chinese 
context. Results based on multiphase, multisource data from China revealed that 
the mediating roles of employees’ perceived obligation toward the leader and self-
esteem are examined simultaneously in the relationship between LMXSC and job 
performance and organizational citizenship behavior (OCB). Additionally, guanxi 
strengthens the connection between LMXSC and perceived obligation, while 
Zhongyong thinking erodes the connection between LMXSC and self-esteem. Taken 
together, these findings enhance our understanding of LMXSC in China.

KEYWORDS

leader–member exchange social comparison, guanxi, Zhongyong thinking, job 
performance, organizational citizenship behavior

1. Introduction

In the workplace, we seem unable to stop comparing ourselves to peers in various aspects, such 
as performance, salary (Kim et al., 2018), stress, health (Yang et al., 2021), status (Reh et al., 2022), 
and especially the leader-employee relationship. Without a doubt, leaders hold the keys to the huge 
resources that determine whether employees successfully complete their tasks and advance in their 
careers, and their access to these resources is largely contingent on their relationship with the leader 
(Moser et al., 2022). According to a survey in 2022, a startling 79% of employees will quit after 
obtaining insufficient appreciation from their superiors or establishing positive work relationships 
with them (Apollo Technical, 2022). Consequently, leader–member exchange social comparison 
(LMXSC) defined by Vidyarthi et al. (2010) as employees’ evaluations of their own leader–member 
exchange (LMX) relative to that of their peers has been one of the most important topics in the 
leader–employee relationship field over the years. LMXSC acknowledges that each leader-follower 
dyadic relationship is nested inside multiple leader-follower relationships (Martin et al., 2018), and 
that the comparison in terms of LMXs across employees significantly leads to their attitudinal and 
behavioral outcomes. To get a better understanding of the current of LMXSC research, we conducted 
a systematic review of the LMXSC literature and identified 23 relevant studies, as shown in Table 1. 
The existing research suggests that LMXSC plays a vital role in explaining, for example, employees’ 
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TABLE 1 Existing research on LMXSC as an antecedent.

Authors (year) Samples Theories Mediators Moderators Outcomes

Vidyarthi et al. (2010) India / / / Job performance; OCB

Tse et al. (2013) China Balance theory A’s Contempt for B Social comparison 

orientation; Coworker A’s 

LMX

Perception of help

Chan (2015) / Social influence theory / Politically skill Ingratiation

Huang et al. (2015) China / Procedural justice; 

Interpersonal justice

Organizational embodiment Organizational deviance; 

Supervisor-directed 

deviance

Ott-Holland (2015) United States Attribution theory; Core 

affect theory

/ Interpersonal justice; Locus 

of causality for relationship 

building with one’s supervisor

Positive emotion; Negative 

emotion

Matta (2016) United States Social comparison 

emotions

/ Self-other overlap Emotions

Vidyarthi et al. (2016) India Social comparison theory / Team orientation; Task 

interdependence.

Performance

Kim H. L. R. et al. 

(2017)

/ Impression management 

research

Coworker exchange LMX; Equity sensitivity Interpersonal citizenship 

behavior

Valdiviezo (2017) United States Social comparison theory; 

Attachment theory

Job embeddedness / Psychological ownership; 

Job satisfaction

Tse et al. (2018) United States Social comparison theory Hostility toward to coworker Procedural justice climate Harmful behavior toward 

the coworker

Arain et al. (2019) Kingdom of 

Saudi Arabia

/ / / Promotive voice; Prohibitive 

voice

Lee et al. (2019) United States; China Social exchange theory Felt obligation Psychological entitlement; 

Job performance

Job performance; 

Organizational commitment

Choi et al. (2020) South Korea The equality principles Procedural justice climate; 

Relational conflict

/ Team performance; 

Individual performance

Flores et al. (2020) / Social cognitive theory; 

Social comparison theory

Self-efficacy Ethical leadership Job performance; OCB

Lapointe et al. (2020) Canada Social exchange theory Organizational commitment Perceived supervisor 

collective self-concept; 

Employee relational self-

concept; Perceived supervisor 

relational self-concept

Task proficiency; Task 

adaptivity and proactivity

Korman et al. (2020) United States Social comparison theory Hubristic pride / Coworker-direct social 

undermining

Sharma et al. (2020) India Social comparison theory Envy Aggression-preventive 

supervisor behavior

Uncivil behavior

Weng et al. (2020) China Social comparison theory Envy toward coworkers Cooperative goal 

interdependence; 

Competitive goal 

interdependence

Knowledge hiding behavior

Chen and Zhang (2021) China Group engagement model Procedural justice LMX; Group-level LMX 

differentiation

/

Pan et al. (2021) China Social comparison theory; 

EASI theory

Benign envy; Malicious envy Perceived hubristic pride; 

Perceived authentic pride

Learning behavior; Social 

undermining

Shalendra and Kang 

(2021)

/ Social comparison theory Employee-organization 

relationship

Supervisor’s organizational 

embodiment

Voice behavior

Lee et al. (2022) United States Social comparison theory Psychological capital / Malicious envy; Benign 

envy

Liu et al. (2022) China Social identity theory Perceived outsider status of the 

target

Trait self-control Deviant behavior
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job performance, organizational citizenship behavior (OCB), knowledge 
hiding behavior, and organizational commitment (Weng et al., 2020; 
Jahantab et al., 2021; Afshan et al., 2022). Although it has been known 
for a long time that LMXSC has significant consequences for employee 
productivity, most studies rely on only one theoretical perspective to 
understand its influences (Korman et al., 2020; Lapointe et al., 2020; Liu 
et al., 2022), which are largely limited to our systematically examining 
why and how LMXSC shapes employee job performance and OCB 
(Harris et al., 2014). In addition, most research on LMXSC have been 
conducted in western context (Lapointe et al., 2020), leaving it unclear 
if LMXSC has a comparable role in predicting the organizational 
behaviors of Chinese employees. Cultural factors may drive employees 
from diverse cultural backgrounds to adopt varying opinions towards 
LMXSC and thus moderate the relationship between LMXSC and 
outcomes (Rockstuhl et  al., 2012). Thus, findings originating from 
western contexts may not necessarily be applicable to other cultural 
situations, or further findings may be  uncovered in an eastern 
cultural context.

To fill in these theoretical gaps in the current LMXSC research, 
we build an integrated theoretical framework for how and when LMXSC 
works in the Chinese context to affect employee outcomes. Specifically, 
we  combine LMXSC research with the two most relevant theories, 
namely social exchange theory and social comparison theory. Social 
exchange theory asserts that employee performance is contingent upon 
reciprocal obligations stemming from the employee’s relationship with 
their leader (Cropanzano and Mitchell, 2005), whereas social 
comparison theory explains why social comparison processes within 
focal individuals in terms of leader-employee relationships are central 
to individual outcomes (Festinger, 1954). Both theories lay the 
foundation for the formulation and development of the LMXSC concept 
(Vidyarthi et  al., 2010). This relevant and common theoretical 
foundation enables us to present a unified or integrated perspective for 
elucidating the process by which LMXSC translates into employee job 
performance and OCB.

Drawing upon social exchange theory, followers with good-quality 
LMX tend to obtain various resources provided by their leaders and thus 
have a strong motivation to improve their in-and out-role performance 
as a form of reciprocating their leaders’ payout (Erdogan and Liden, 
2002). If employees have a high LMXSC, they seem to be more inclined 
to feel obligated to their leaders, which will affect their job performance 
and OCB (Hooper and Martin, 2008). Moreover, literature on social 
exchange posits that situational characteristics shape individuals’ 
feelings of obligation requested by the leader-employee relationship 
(Hollander, 1980). In China, the overlap between work and social 
relations is significantly more pervasive, and guanxi, an indigenous 
Chinese concept, describes “an informal, particularistic personal 
connection between two individuals who are bound by an implicit 
psychological contract to follow the social norm of guanxi” (Chen and 
Chen, 2004, p: 306). Supervisor-subordinate guanxi (hereinafter referred 
to as guanxi) specially refers to an employee’s personal, non-work 
relationships with a leader (Chen et al., 2013), which involve mutual 
commitment, loyalty, and trust. We argue that if employees with high 
LMXSC also have guanxi with their leaders, they will perceive an 
obligation to repay the resources from their leaders, thus strengthening 
the positive relationship between LMXSC and perceived obligation 
toward leaders.

On the other hand, drawing upon social comparison theory, 
individuals undertake social comparison processes in which they evaluate 
themselves by considering “information about one or more other people 

in relation to the self ” (Wood, 1996, p: 520–521). Accordingly, those with 
a high LMXSC who compare themselves to their less fortunate coworkers 
are likely to create a positive self-image, while those with a low LMXSC 
tend to develop a negative self-image after comparing themselves to those 
in a better LMX position (Tse et al., 2018). As a fundamental self-image-
related evaluation, self-esteem is defined as a person’s self-perception of 
his or her own value, worth, or competence (Pyszczynski et al., 2004). 
We argue that LMXSC has a positive relationship with employee self-
esteem and leads to employees acting in a way congruent with their 
competence and value, such as by exhibiting high work performance and 
OCB. However, the positive effect of LMXSC on self-esteem may 
be mitigated if the employee has a high degree of Zhongyong thinking, a 
unique and significant mode of thinking in traditional Chinese culture 
(Wei et al., 2020). Zhongyong is the core content of Confucian thought, 
which has dominated Chinese society since ancient times and had a 
tremendous impact on the Chinese people (Yang et al., 2016). Zhong 
signifies center, the mean, and balance, neither leaning to one side nor 
the other, while Yong denotes ordinariness, universality, and harmony 
(Chiu, 2000; Kim et al., 2006). Individuals with high Zhongyong thinking 
can think of others as well as themselves (Yang et al., 2016) and tend to 
stand in the middle of the LMX rank. Their positive or unfavorable 
comparisons to others on LMXs become less prominent, hence 
diminishing the positive association between LMXSC and self-esteem.

Overall, our research has several important theoretical implications for 
the existing literature. First, we provide an integrated theoretical framework 
to unfold the effects of LMXSC on job performance and OCB by drawing 
from the social exchange and social comparison theories. Second, it 
represents a first step towards comprehending the roles of guanxi and 
Zhongyong thinking in the relationship between LMXSC and job 
performance and OCB in the Chinese cultural context. Such an examination 
largely enhances our knowledge of LMXSC in the Chinese context. Third, 
by demonstrating that Zhongyong thinking adversely affects the association 
between LMXSC and self-esteem, we are able to recognize that LMXSC is 
not always effective for all employees, and even superior LMX over their 
colleagues may become a burden for certain employees.

Next, this article is structured into three major sections. First, the 
present study expands on a clear theoretical framework based on social 
exchange theory and social comparison theory to hypothesize how and 
when LMXSC impacts employee job performance and OCB along two 
paths. Second, the present study uses a multi-source and multi-time field 
study to evaluate our theoretical model in the Chinese workplace. Third, 
theoretical and practical implications of LMXSC are discussed.

2. Theory and hypothesis

2.1. Social exchange path: LMXSC, perceived 
obligation, job performance, and OCB

Social exchange theory is a typical theoretical paradigm for explaining 
supervisor-subordinate interaction (Kim S. L. et al., 2017). The central tenet 
of social exchange theory is that resources are transferred through a 
reciprocal process in which one party wishes to return (an eye for an eye) 
the positive (or negative) behavior of another party (Gergen, 1969). In 
addition, the quality of the reciprocal process is largely determined by the 
relationship between the giver and the receiver (Blau, 1964). In a team, 
leaders differentiate in their treatment of followers, resulting in LMXs 
ranging from low to high between the leader and each employee (Sparrowe 
and Liden, 1997). Low-quality LMX relationships encompass mostly 
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economic exchanges, which means formal, role-defined interactions and 
contractual exchanges between leaders and followers, whereas high-quality 
LMX relationships are based on social exchanges, which are typified by 
liking, trust, support, and respect (Cogliser et  al., 2009). In general, 
employees with high LMX tend to respond to the preferential treatment 
received from the leader by meeting the leader’s expectations or increasing 
the leader’s interest, a process known as reciprocation (Uhl-Bien and 
Maslyn, 2003). However, a good-quality LMX relationship in the context of 
other high-quality relationships erodes its significance and may become 
inadequate to elicit strong feelings of obligation.

As previously mentioned, LMXSC depicts an employee’s subjective 
judgments of their own relative LMX position in comparison to their 
coworkers (Choi et al., 2020); a high level of LMXSC indicates that the 
employee has a better LMX connection with the leader than coworkers. 
LMXSC denotes a very valued connection, suggesting that the leader will 
commit more resources to this relationship than to others (Lee et al., 2019). 
That is, LMXSC can help to recognize the surrounding context of an 
employee’s LMX, where multiple LMX relationships exist between a leader 
and their followers, and determine to whether or not his or her LMX holds 
value (Pan et al., 2021). If followers with a high LMXSC have become the 
leader’s favorites, meaning they have received more instrumental resources 
and support from their leaders, such as information, learning opportunities, 
good evaluations, or promotion, than their coworkers (Thomas et  al., 
2013). In addition, they also get more affective support, like, and trust from 
their leader than other coworkers (Marescaux et al., 2021). According to 
social exchange theory, scarcity, such as when you have something that 
most others do not, enhances the value of any deal (Blau, 1964). Clearly, a 
high LMXSC consists of a variety of resources that each employee would 
deem important and aspire to obtain in their organization. In this case, 
according to the logic of social exchange, employees with a high LMXSC 
would feel more obligated to respond to their leaders because they know 
that their leaders treat them better than other coworkers, giving them 
access to vital and exclusive resources (Singh and Vidyarthi, 2018). Lee 
et al. (2019) found that LMXSC is positively related to felt obligation.

Moreover, when employees feel obligated to their leaders, they will 
demonstrate positive work behaviors (Dulebohn et al., 2012) in order to 
satisfy their leaders’ expectations. Work performance is one of the most 
important factors determining the overall success of an organization; as 
a result, it has evolved into the primary focus of leaders (Rich et al., 
2010). Work performance is increasingly seen as including concepts 
such as “job performance,” defined as outputs explicitly required by a 
job role, and “OCB,” defined as discretionary behaviors that advance the 
interests of organizations (Organ, 1988). We contend that there are two 
primary ways for employees to complete their duties in order to 
reciprocate their leader: job performance and OCB. Previous research 
has documented that employees would positively finish their job duties 
or work hard to fulfill their sense of obligation (Basit, 2017). Wong et al. 
(2022) found that employees’ feeling of obligation toward LMX leads to 
improvements in their job performance. Kim et al. (2010) found that 
LMX leads to a higher OCB. Overall, we propose that:

H1: Perceived obligation positively mediates the relationship 
between LMXSC and (a) job performance, and (b) OCB.

2.2. The moderating role of guanxi

As stated earlier, LMXSC instills in employees a feeling of obligation 
towards the leader. In this section, we  investigate which situations 

LMXSC will have a greater or lesser effect on perceived obligation using 
the social exchange perspective. In particular, we argue that guanxi 
makes the link between LMXSC and perceived obligations stronger. 
Guanxi is the core concept for comprehending Chinese social structure 
and interpersonal interaction among Chinese, who are primarily 
relationship-oriented (Chen and Chen, 2004). That is, guanxi is 
widespread and all-encompassing in Chinese society and is seen as a 
major factor in influencing how Chinese interact with and treat others 
(Wang et al., 2005). The concept of guanxi originates from Confucianism, 
which has identified the five most fundamental relationships between 
people: monarch, father and son, couple, brother, and friend (Haibo, 
2020), namely the “five lun.” Five lun desires that all parties in a 
particular relationship express and behave in accordance with their 
social roles. In Chinese companies, supervisor-subordinate guanxi is an 
informal and personal relationship characterized by personal contact, 
emotional engagement, and mutual support beyond the workplace 
(Zhang et  al., 2016). Guanxi develops mostly via non-work-related 
social contacts, such as having dinner, giving gifts, and helping, and 
emphasizes the principle of communal sharing between parties (i.e., the 
development of significant personal obligations based on specific or 
emotional ties; Zhang et al., 2015). In contrast, LMX originates from 
work-related interactions that are confined to the workplace, include 
only work-related exchanges, and emphasize the equity-matching 
principle (i.e., the fair exchange between performance and rewards for 
leaders and employees; Martin et al., 2005). We argue that there are three 
reasons to explain why guanxi may be a potential moderator in the 
relationship between LMXSC and perceived obligation.

First, LMXSC is based on relationships and activities defined by 
formal, role-based interactions in the workplace, while guanxi is a sort 
of informal relationship that occurs in the personal lives of employees 
(Zhang et al., 2015). Employees who have a high LMXSC as well as 
guanxi with leaders are more likely to form social exchange relationships 
in their work interactions as well as personal close relationships that 
include various emotional support in the life domain (Han and Altman, 
2009). In different domains, we  argue that two key forms of the 
employees’ relationship ties—organizational ties to the leaders and life 
ties to the leaders—can create a large and rich social network for the 
employees and enable them to meet the leaders’ needs and goals to 
maintain these stable ties with leaders who provide them with important 
information, social support, and interesting assignments (Balkundi and 
Kilduff, 2006). A growing number of studies have shown that the more 
extensive and intimate a person’s social network, the more reciprocal 
obligations that individual embedded in the social network should fulfill 
(Lin and Lo, 2015).

Second, guanxi is founded on affection and a feeling of reciprocal 
responsibility (Thibaut and Kelley, 1959), emphasizing emotional 
commitment and a desire to look out for one another. Nonetheless, 
LMXSC, which is derived from LMX, incorporates social and economic 
exchanges, emphasizing formal role duties and a feeling of indebtedness 
(Lee et al., 2019). Zhang et al. (2016) proposed that LMX is limited in 
cognition-based support between two parties, which is mostly reliant on 
the calculation of give and return, and that two parties prefer to maintain 
a balance of give and take. Accordingly, LMXSC reflects that employees 
get better or worse LMXs compared with other coworkers (Weng et al., 
2020). In contrast, guanxi is a parochial and emotive bond founded on 
a shared understanding between individuals (Li, 2007). Guanxi is 
affection-based support between two parties; when employees have 
strong guanxi with the leader, they can identify the leader’s desires when 
determining their future activities (Zhang et al., 2016). Thus, those high 
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in guanxi and LMXSC feel a double (cognitive and emotional) obligation 
to repay their leader.

Third, the communal sharing principle makes people in guanxi 
perceive a greater obligation to reciprocate, although they would get 
fewer rewards and benefits (Miao et al., 2020). The equity matching 
principle requires employees in LMX or LMXSC to repay based on what 
they receive from leaders. Guanxi is clearly long-term oriented and is 
based on total commitment and trust (Aryee et  al., 2002). More 
importantly, guanxi manifests itself as being other-oriented, and this 
other-oriented characteristic causes people to not only have enough 
understanding of and concern for the other’s interests but also to not 
care if they give more or get less (Chen and Chen, 2004). Thus, 
we propose:

H2: Guanxi positively moderates the relationship between LMXSC 
and perceived obligation.

2.3. Social comparison path: LMXSC, 
self-esteem, job performance and OCB

Social comparison theory proposes that social comparison is a basic 
aspect of human social existence (Buunk and Gibbons, 2007), that 
individuals frequently compare themselves to others in order to learn 
more about themselves, and that the outcomes of these comparisons 
influence their future behaviors. Employees have a natural tendency to 
compare themselves to peers who are repeatedly exposed same or 
comparable leaders, events, practices, and experiences (Kim et al., 2010). 
In the workplace, leaders tend to distinguish their treatment of their 
followers, which builds social exchange ties (high LMX) with certain 
ingroup followers and economic exchange ties (low LMX) with other 
outgroup followers (Henderson et  al., 2009). This kind of LMX 
differentiation leads employees to participate in social comparisons with 
their coworkers in order to ascertain their LMX rank, and thus, 
Vidyarthi et al. (2010) refer to this process as LMXSC.

We argue that LMXSC evaluations are a significant factor in the 
development of self-esteem. Self-esteem, defined as the extent to which 
an individual believes he or she is competent, important, and worthy 
(Bandura, 1986), is a vital element of self-evaluation that influences 
individual behavior. Self-esteem can be  derived through social 
comparisons that convey self-relevant information (Wheeler and 
Miyake, 1992). According to the direction of social comparison, it may 
be categorized as either upward comparison (i.e., comparing oneself to 
others who are better off; Festinger, 1954) or downward comparison 
(i.e., comparing with others who are worse off; Hakmiller, 1966). 
Furthermore, people who are in downward comparisons have a positive 
self-image, while people who are in upward comparisons have a 
negative self-image (Maslach, 1993). Similarly, employees with a high 
LMXSC prefer to engage in downward comparisons, and their 
dominant LMX position gives them a sense of self-worth and 
competence, resulting in a strong feeling of self-esteem. Conversely, 
employees with a low LMXSC tend to make upward comparisons, and 
their inferior LMX status causes them to believe they lack abilities, 
significance, and worth (Arain et al., 2017). In addition, the symbolic 
interactionist approach indicates that a person’s self-concept is rooted 
in interpersonal connections (Mead, 1934), and that our self-
perceptions are significantly influenced by how others perceive and see 
us (e.g., the looking-glass self; Cooley, 1972). For example, Leary et al. 
(1995) argued that self-esteem level is the result of being liked or 

disliked by others. Ferris et al. (2015) also found that when employees 
are disliked by others, they will have a low level of self-esteem. A high 
LMXSC ranking indicates that the targeted employees are the leaders’ 
favorites and get special attention, trust, or favor, while a low LMXSC 
indicates the likelihood that a person has already been excluded from 
the support and attention of a leader. Overall, LMXSC may positively 
lead to self-esteem.

Moreover, we argue that self-esteem is positively expected to relate 
to job performance and OCB. As noted previously, employees with low 
self-esteem are more likely to see themselves as failures and 
underperform in comparison to others (Rosenberg, 1965), while 
employees with high self-esteem see themselves as capable and valuable. 
According to the self-verification theory, people act in line with their 
self-evaluation (Korman, 1976). Therefore, employees with a high 
degree of self-esteem should be  more confident and motivated to 
demonstrate outstanding job performance and even participate in 
OCB. Research has consistently shown that there is a positive 
relationship between self-esteem and job performance (e.g., Strauss, 
2005). Ma et al. (2021) found that employees with high self-esteem are 
more likely to participate in OCBs that go beyond formal job obligations, 
such as maintaining exceptional role performance and assisting others. 
However, low-self-esteem employees should be less likely to participate 
in job performance and OCB to demonstrate that they do not have 
enough abilities or much capability, or to demonstrate to others that they 
are failures (Avey et al., 2011). Thus, we propose that

H3: Self-esteem positively mediates the relationship between 
LMXSC and (a) job performance, and (b) OCB.

2.4. The moderating role of Zhongyong 
thinking

According to the social comparison theory, not everyone would 
experience the same consequences of social comparison when 
confronted with the same a comparable social comparison scenario 
(Lyubomirsky and Ross, 1997). Individual characteristics impact how 
individuals respond to the outcomes of social comparisons (Sedikides 
and Brewer, 2001). Specifically, White and Lehman (2005) claim that 
people from diverse cultural origins have distinct social comparison 
outcomes. In general, individuals from Eastern and Western cultural 
contexts vary in how they make sense of objects, people, events, and 
surroundings (Markus and Kitayama, 1991). According to Chang and 
Yang (2014), one of the fundamental ways that Chinese people think 
is through the lens of Zhongyong, which is concerned with the ways 
in which Chinese people see things, other people, and the world 
around them (Pierce and Aguinis, 2013). Chinese individuals prefer 
to avoid extreme perspectives on the environment, place themselves 
in the middle of any given ranking system, and make judgments and 
take actions in a moderate manner (Wei et al., 2020). Zhongyong 
maintains that an individual’s feelings, thoughts, and actions should 
never be  experienced or expressed outside of the bounds of 
moderation, that is, neither in an excessive amount nor in an 
inadequate amount (Ji and Chan, 2017). Wu and Lin (2005) proposed 
that people with Zhongyong thinking can think in multiple 
dimensions, such as time, space, and roles, can recognize the 
dialectical relationship between contradictory elements (e.g., 
everything has both a dark and a light side); and can connect objects, 
people, and the environment from a holistic perspective.
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Zhongyong thinking influences how employees view and respond 
to LMXSC. First, employees with high Zhongyong thinking tend to 
be more perspective-taking and see the world from others’ viewpoints 
(Wei and Wang, 2020). In this case, high-level LMXSC members who 
make downward comparisons may consider and share the thoughts 
and sensations of their less fortunate coworkers, thereby weakening 
their sense of relative superiority (Yu and Yang, 2022). Second, 
employees with Zhongyong thinking might analyze LMXSC from a 
long-term vantage point (Chou et al., 2014), indicating that they are 
less prone to be misled by the relatively high LMX standing at present. 
In fact, the present high LMXSC is not fixed in stone, and the current 
high LMXSC does not guarantee that it will be maintained in the 
future. When employees with Zhongyong thinking are able to 
recognize this point, the benefits associated with having a high 
LMXSC in the social comparison process are diminished for those 
employees. As a result, possessing a high LMXSC ranking could no 
longer serve as a motivating factor for those employees to develop 
their self-esteem. Conversely, when low LMXSC members with high 
Zhongyong thinking engage in upward comparisons, they may put 
themselves in the shoes of better-off coworkers and think that their 
status level (i.e., high LMXSC) is attainable for them in the future 
(Buunk and Ybema, 1997). Third, the connotation of integration in 
Zhongyong thinking motivates employees to develop cooperative 
beliefs rather than competitive beliefs (He and Li, 2021). A 
competitive belief makes employees more likely to feel alienated from 
the team, leading them to care more about the outcomes of social 
comparison, thereby highlighting the effects of LMXSC (Garcia et al., 
2013). That is, competitive belief emphasizes the contrast effects of 
social comparison, making LMXSC more important in the process of 
developing individual self-esteem (Morse and Gergen, 1970). 
Cooperative mindset causes employees to diminish the disparities 
between themselves and their low LMXSC coworkers and to view 
their superior ranks in terms of LMXs as common and reachable by 
their coworkers, thereby lowering their self-esteem (Buunk et  al., 
1990). Finally, Zhongyong thinking personnel would understand that 
an excess of any good thing is ultimately undesirable (Pierce and 
Aguinis, 2013). Zhongyong thinking highlights universal advocacy 
for proportionality over extremity (Wei et al., 2020). In such a context, 
low LMXSC members with high Zhongyong thinking might perceive 
the current low LMXSC as no bad thing, while high LMXSC members 
with high Zhongyong thinking might perceive the current high 
LMXSC as no good thing. Thus, the positive effect of LMXSC on self-
esteem is diminished by Zhongyong thinking. Overall, we propose 
our hypothesis:

H4: Zhongyong thinking negatively moderates the relationship 
between LMXSC and self-esteem.

3. Methods

3.1. Participants and procedure

China is now the biggest domestic tourism market, the largest 
international tourism consumer, and the fourth largest tourist destination 
in the world. The hotel industry is an essential pillar sector in China and 
plays an important role in the national economy’s growth. Although 
research efforts have been more focused on the impacts of LMXSC, the 
question of whether LMXSC is beneficial to the hotel business remains 

unanswered. The hotel sector, which is characterized by interpersonal 
interaction, is an appropriate setting for analyzing the comparison of 
interpersonal relationships such as LMXSC. Therefore, the context of our 
current investigation focuses on the Chinese hotel industry.

We collected multisource data across three time points from 10 
hotel organizations located in China. We obtained a strong endorsement 
of our work from the human resources departments of these 
organizations. This study project included employees from different 
departments, and we made sure to ask them if they were interested in 
doing our survey before inviting them. We provided all participants with 
a thorough explanation of how we protected their anonymity by never 
disclosing their personal information in exchange for their voluntary 
participation. We used identifying numbers to match the survey answers 
of employees and their supervisors across all three waves.

Each of the three waves was separated by 2 weeks. During Wave 
1, questionnaires were administered to 478 subordinates. Respondents 
were asked to provide demographic information and their perceptions 
about LMXSC, LMX, guanxi, and Zhongyong thinking. A total of 446 
usable responses were obtained, representing a response rate of 
93.31%. Two weeks later, we  delivered Wave 2 surveys to 446 
employees, asking them to rate their perceived obligation and self-
esteem, and we  received 415 valid replies, for a response rate of 
93.05%. Two weeks after Wave 2, we distributed Wave 3 questionnaires 
to supervisors (who supervised the 415 subordinates) and asked them 
to rate the work performance and OCB of their subordinates. 370 
valid responses were identified, resulting in a response rate of 89.16%. 
Finally, we got 370 dyads of data.

The employee sample was 60% female; employees averaged 
29.04 years of age (SD = 6.56) and reported working an average of 
53.24 months (SD = 60.73) in their organizations. In terms of marital 
status, 61.4% of them were married. In terms of education, the sample 
included those with a junior high school diploma or less (3.2%), 
technical secondary school (11.6%), high school (6.2%), junior college 
(31.6%), a bachelor’s degree (42.4%), and a postgraduate degree (4.2%).

3.2. Measures

Unless otherwise specified, all measures were scored using a Likert 
scale ranging from 1 (strongly disagree) to 7 (strongly agree). In order 
to convert English scales to Chinese scales, translation and back-
translation were utilized (Brislin, 1980).

3.2.1. LMXSC
Employees were assessed for LMXSC with Vidyarthi et al. (2016) 

6-item measure. Included in the sample items was “I have a better 
relationship with my manager than most others in my work group” 
(Cronbach’s alpha = 0.938).

3.2.2. Perceived obligation
Perceived obligation was measured using the seven-item scale 

created by Eisenberger et al. (2001). An example item was, “I feel a 
personal obligation to do whatever I can to help my leader achieve his/
her goals” (Cronbach’s alpha = 0.940).

3.2.3. Self-esteem
Rosenberg (1965) 10-item self-esteem scale was used. Sample items 

include, “On the whole, I  am  satisfied with myself ” (Cronbach’s 
alpha = 0.939).
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3.2.4. Guanxi
Guanxi was used with six items developed by Law et al. (2000). 

Sample items include, “I always actively share with my supervisor about 
my thoughts, problems, needs and feelings” (Cronbach’s alpha = 0.894).

3.2.5. Zhongyong thinking
Zhongyong thinking was measured using 13 items developed by 

Taiwanese scholars Wu and Lin (2005). The measurement used a 5-point 
Likert-type scale (1 = strongly disagree, 5 = strongly agree) to rate 
Zhongyong thinking. An example item was, “I will take into account the 
conflicting views from each other in discussion” (Cronbach’s 
alpha = 0.948).

3.2.6. Job performance
Because our samples are from hotels and we  utilize service 

performance to gauge their job performance. Job performance was 
assessed using a seven-item measure by Liao and Chuang (2004). An 
example item was, “being friendly and helpful to customers” (Cronbach’s 
alpha = 0.901).

3.2.7. OCB
OCB was assessed using a fourteen-item developed by Williams and 

Anderson (1991). Sample items include, “I help others who have heavy 
workloads” and “I conserve and protects organizational property” 
(Cronbach’s alpha = 0.953).

3.2.8. Control variables
We controlled for followers’ gender (0 = male; 1 = female), age (in 

years), organizational tenure (in months), marital status (1 = single; 
2 = married), and education (1 = junior high school or below; 
2 = technical secondary school; 3 = high school; 4 = junior college; 
5 = bachelor’s degree; 6 = master’s degree or above) because employees’ 
demographic variables may impact their attitudes as well as their 
performance (Lam et al., 2015). We also controlled for LMX because it 
is one of the most closely related constructs to LMXSC. We measured 
LMX with a 10-item scale developed by Liden et al. (1993). Sample items 
are “I know where I stand with my supervisor” and “My supervisor 
recognizes my potential” (Cronbach’s alpha = 0.902).

4. Results

4.1. Descriptive statistics

The mean, standard deviation, and correlations among our variables 
are shown in Table 2. LMXSC is positively related to perceived obligation 
(r = 0.255, p < 0.01), self-esteem (r = 0.254, p < 0.01), job performance 
(r = 0.324, p < 0.01), and OCB (r = 0.184, p < 0.01). Perceived obligation 
is positively related to job performance (r = 0.270, p < 0.01), and OCB 
(r = 0.340, p < 0.01). Self-esteem is positively related to job performance 
(r = 0.239, p < 0.01), and OCB (r = 0.261, p < 0.01).

4.2. Common method bias

Harman’s one-factor test was used to test the common method bias 
(Chang et  al., 2020). The results showed that the largest, extracted 
component accounts for only 20.386% of the total variance. In addition, 
confirmatory factor analyses were conducted. Fit indices were compared 

between two measurement models: (1) a model with a common method 
factor and (2) a model without a common method factor. The fit indices 
did not improve significantly (ΔCFI = 0.000, ΔTLI = 0.001, 
ΔRMSEA = 0.000 Δ SRMR = 0.005, respectively). Overall, these findings 
demonstrated that the likelihood of common method bias is, in fact, low.

4.3. Confirmatory factor analyses

We conducted a set of confirmatory factor analyses to examine 
whether our measures (i.e., LMXSC, perceived obligation, self-esteem, 
guanxi, Zhongyong thinking, job performance and OCB) captured 
distinctive constructs (see Table 3). Results suggested that the theorized 
seven-factor model [χ2(1864) = 3341.931, CFI = 0.919, TLI = 0.915, 
RMSEA = 0.046, SRMR = 0.044] fit the data better than six alternative 
models, demonstrating that these variables were distinct.

4.4. Tests of the hypotheses

We used the PROCESS macro (Model 4) to test the mediating 
effects of perceived obligation and self-esteem. Table 4 revealed that, 
after accounting for all control variables, LMXSC had a significant and 
positive effect on perceived obligation (b = 0.237, p < 0.01), self-esteem 
(b = 0.212, p < 0.01) and job performance (b = 0.251, p < 0.01). Perceived 
obligation had a significant and positive effect on job performance 
(b = 0.161, p < 0.01) and OCB (b = 0.257, p < 0.01). Self-esteem had a 
significant and positive effect on job performance (b = 0.145, p < 0.05) 
and OCB (b = 0.177, p < 0.01). In addition, results revealed that the 
indirect effect of LMXSC on job performance via perceived obligation 
was significant, estimate = 0.038, 95% CI = [0.008, 0.087]. Likewise, the 
indirect effect of LMXSC on OCB via perceived obligation was 
significant, estimate = 0.061, 95% CI = [023, 0.116]. Thus, H1a and H1b 
were supported. The indirect effect of LMXSC on job performance via 
self-esteem was significant, estimate = 0.031, 95% CI = [0.002, 0.072]. 
Likewise, the indirect effect of LMXSC on OCB via self-esteem was 
significant, estimate = 0.037, 95% CI = [0.010, 0.087]. Thus, H3a and H3b 
were supported.

In addition, we tested the moderated mediation model using the 
PROCESS macro (Model 7). Table 5 revealed that, after accounting for 
all control variables, the interaction of LMXSC and guanxi was 
significant and positive in predicting perceived obligation (b = 0.146, 
p < 0.01). Simple slope tests indicated that the effect of LMXSC on 
perceived obligation was stronger at higher levels of guanxi (+1 SD; 
b = 0.448, t = 5.638, p < 0.01) than at lower levels (−1 SD; b = 0.156, 
t = 1.985, p < 0.05; Figure 1). Thus, Hypothesis 2 was supported. The 
interaction of LMXSC and Zhongyong thinking was significant and 
negative in predicting self-esteem (b = −0.113, p < 0.05). The effect of 
LMXSC on self-esteem was stronger at lower levels of Zhongyong 
thinking (−1 SD; b = 0.377, t = 5.421, p < 0.01) than at higher levels (+1 
SD; b = 0.150, t = 2.153, p < 0.05; Figure  2). Thus, Hypothesis 4 
was supported.

Table  6, for job performance, revealed that the index of 
moderated mediation when the mediator is perceived obligation and 
the moderator is guanxi was significant (index = 0.017; 95% 
CI = [0.003, 0.043]). The indirect effect of LMXSC on job 
performance via perceived obligation was significant and positive 
when guanxi was higher (+1 SD; estimate = 0.067; 95% CI = [0.020, 
0.140]) but not when guanxi was lower (−1 SD; estimate = 0.023; 

272

https://doi.org/10.3389/fpsyg.2023.1094509
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Yang et al. 10.3389/fpsyg.2023.1094509

Frontiers in Psychology 08 frontiersin.org

95% CI = [−0.001, 0.075]). For OCB, revealed that the index of 
moderated mediation when the mediator is perceived obligation and 
the moderator is guanxi was significant (index = 0.025; 95% 
CI = [0.004, 0.055]). The indirect effect of LMXSC on OCB via 
perceived obligation was significant and positive when guanxi was 
higher (+1 SD; estimate = 0.103; 95% CI = [0.046, 0.182]) but not 
when guanxi was lower (−1 SD; estimate = 0.036; 95% CI = [−0.004, 
0.097]). For job performance, revealed that the index of moderated 
mediation when the mediator is self-esteem and the moderator is 
Zhongyong thinking was significant (index = −0.020; 95% 
CI = [−0.054, −0.001]). The indirect effect of LMXSC on job 
performance via self-esteem was significant and positive when 
Zhongyong thinking was higher (+1 SD; estimate = 0.022; 95% 
CI = [0.000, 0.066]) and lower (−1 SD; estimate = 0.055; 95% 
CI = [0.012, 0.115]). For OCB, revealed that the index of moderated 
mediation when the mediator is self-esteem and the moderator is 
Zhongyong thinking was significant (index = −0.026; 95% 
CI = [−0.066, −0.002]). The indirect effect of LMXSC on OCB via 
self-esteem was significant and positive when Zhongyong thinking 
was lower (−1 SD; estimate = 0.072; 95% CI = [027, 0.143]) but not 

when Zhongyong thinking was higher (+1 SD; estimate = 0.029; 95% 
CI = [−0.001, 0.078]). In addition, to perform a robust test, 
we  utilized Mplus to undertake structural equation modeling in 
order to test all hypotheses; the results are shown in Figure 3. All 
hypotheses were also supported.

5. Discussion

Integrating social exchange theory and social comparison theory, 
we  tested an integrated model to link LMXSC with employee job 
performance and OCB in the Chinese context. This research helps us 
deeply understand how and when LMXSC affects employee job 
performance and OCB in a particular Chinese cultural setting. We found 
that LMXSC indirectly impacts job performance and OCB via perceived 
obligation and self-esteem. Furthermore, we presented one contextual 
cultural factor (i.e., guanxi) as a boundary condition for the effects of 
LMXSC on perceived obligation and one individual cultural factor (i.e., 
Zhongyong thinking) as a boundary condition for the effects of LMXSC 
on self-esteem.

TABLE 2 Means, standard deviations, and bivariate correlations among studied variables.

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13

Sex

Age 0.109*

MS 0.236** 0.552**

OT 0.071 0.702** 0.355**

Education 0.075 −0.114* 0.054 −0.003

LMXSC 0.053 0.103* 0.080 0.041 0.008

LMX −0.099 0.081 −0.083 −0.015 −0.131* 0.280**

PO −0.002 0.026 0.003 −0.054 0.092 0.255** 0.036

SE −0.004 0.052 0.088 0.016 0.091 0.254** −0.013 0.278**

Guanxi 0.063 0.083 0.017 0.079 −0.065 0.027 −0.042 −0.036 0.073

ZY −0.042 −0.018 0.029 −0.099 −0.079 −0.062 0.007 −0.040 −0.063 −0.081

JP −0.070 0.007 −0.079 0.004 0.018 0.324** 0.008 0.270** 0.239** 0.033 −0.069

OCB 0.024 0.078 0.039 0.067 0.054 0.184** 0.037 0.340** 0.261** −0.020 −0.025 0.192**

Mean 0.60 29.04 1.61 53.24 4.13 4.360 5.117 5.044 4.625 4.099 3.642 5.299 5.635

SD 0.491 6.558 0.488 60.725 1.194 1.261 1.112 1.138 0.982 1.322 0.848 1.107 1.045

N = 370. *p < 0.05. **p < 0.01. MS = marital status; OT = organizational tenure; PO = perceived obligation; SE = self-esteem; ZY = Zhongyong thinking, JP = job performance.

TABLE 3 Confirmatory factor analyses.

Model Factors χ2 df Δχ2 RMSEA CFI TLI SRMR

Model1 Seven-factor 3341.931 1864 0.046 0.919 0.915 0.044

Model2 Six-factor (LMXSC+PO) 5160.960 1870 1819.029** 0.069 0.820 0.812 0.077

Model3 Five-factor (LMXSC+PO + SE) 6805.879 1875 3463.948** 0.084 0.731 0.720 0.100

Model4 Four-factor (LMXSC+PO + SE + OCB) 9007.643 1879 5665.712** 0.101 0.611 0.595 0.127

Model5 Three-factor 

(LMXSC+PO + SE + OCB + JP)

10694.513 1882 7352.582** 0.112 0.519 0.501 0.136

Model6 Two-factor 

(LMXSC+PO + SE + OCB + JP + ZY)

13316.152 1884 9974.221** 0.128 0.376 0.353 0.176

Model7 One-factor 14559.309 1885 11217.378** 0.135 0.308 0.283 0.183

N = 370. **p < 0.01. PO = perceived obligation; SE = self-esteem; JP = job performance; ZY = Zhongyong thinking.
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5.1. Theoretical implications

Our research provides several contributions to the existing literature. 
First, despite some empirical studies on the implications of LMXSC 
(Vidyarthi et al., 2010; Lee et al., 2019), our theoretical knowledge of this 
concept remains restricted and incomplete. The mechanisms that transmit 
the effects of LMXSC on job performance and OCB have not been 

systematically integrated. This study examines two pathways from 
LMXSC to work performance and OCB: one through perceived obligation 
and the other via self-esteem, which gives a rather thorough picture of 
how the effects of LMXSC manifest. Social exchange and social 
comparison seem to be equally plausible pathways for LMXSC, according 
to the LMXSC literature (Tse et al., 2018; Lapointe et al., 2020; Weng et al., 
2020). However, Vidyarthi et al. (2016), Sharma et al. (2020), and Lee et al. 

TABLE 4 Results for estimated coefficients of the mediation model.

Variables Mediator: perceived 
obligation

Mediator: self-esteem DV: job performance DV: OCB

b SE t b SE t b SE t b SE t

Constant 3.442** 0.488 7.051 3.508** 0.422 8.320 3.613** 0.507 7.120 3.084** 0.487 6.331

Age 0.027 0.014 1.861 0.007 0.012 0.549 0.007 0.013 0.523 0.002 0.013 0.168

Sex −0.050 0.121 −0.411 −0.097 0.104 −0.929 −0.153 0.111 −1.370 0.044 0.107 0.409

Marital status −0.124 0.147 −0.944 0.115 0.127 0.904 −0.308* 0.136 −2.268 −0.042 0.130 −0.321

Organizational 

tenure

−0.003* 0.001 −2.123 −0.001 0.001 −0.044 0.000 0.001 0.325 0.001 0.001 1.062

Education 0.101* 0.049 2.047 0.069 0.043 0.083 −0.007 0.046 −0.143 0.014 0.044 0.309

LMX −0.046 0.055 −0.841 −0.073 0.048 −0.083 −0.097 0.051 −1.906 0.014 0.049 0.279

LMXSC 0.237** 0.048 4.979 0.212** 0.041 0.272 0.251** 0.046 5.408 0.051 0.045 1.152

Perceived 

obligation

0.161** 0.050 3.249 0.257** 0.048 5.387

Self-esteem 0.145* 0.057 2.516 0.177** 0.055 3.203

R2 0.087 0.085 0.183 0.157

F 4.942** 4.781** 8.972** 7.438**

Unstandardized regression coefficients are reported. *p < 0.05. **p < 0.01.

TABLE 5 Results for estimated coefficients of the moderated mediation model.

Variables Mediator: perceived 
obligation

Mediator: self-esteem DV: job performance DV: OCB

b SE t b SE t b SE t b SE t

Constant 4.517** 0.491 9.191 4.491** 0.426 10.542 4.688** 0.546 8.580 3.293** 0.530 6.214

Age 0.024 0.014 1.720 0.007 0.012 0.593 0.009 0.013 0.683 0.003 0.013 0.236

Sex −0.030 0.120 −0.247 −0.088 0.104 −0.852 −0.169 0.111 −1.520 0.045 0.108 0.415

Marital status −0.124 0.146 −0.848 0.105 0.126 0.832 −0.304* 0.135 −2.248 −0.048 0.131 −0.365

Organizational tenure −0.003* 0.001 −2.004 −0.001 0.001 −0.773 0.000 0.001 0.146 0.001 0.001 1.062

Education 0.102* 0.049 2.075 0.063 0.042 1.479 −0.012 0.046 −0.271 0.011 0.044 0.247

LMX −0.048 0.055 −0.878 −0.081 0.047 −1.696 −0.100 0.051 −1.957 0.011 0.049 0.232

LMXSC 0.302** 0.060 5.071 0.263** 0.052 5.098 0.311** 0.058 5.332 0.065 0.057 1.147

Guanxi −0.047 0.057 −0.823 0.025 0.049 0.465 −0.029 0.052 −0.569

LMXSC*Guanxi 0.146** 0.052 2.802 −0.136** 0.050 −2.773 −0.041 0.047 −0.866

Perceived obligation 0.185** 3.683 0.262** 0.049 5.395

Zhongyong thinking −0.038 0.050 −0.757 −0.036 0.053 −0.667 0.009 0.052 0.176

LMXSC*Zhongyong 

thinking

−0.113* 0.047 −2.429 −0.038 0.050 −0.756 −0.003 0.049 −0.070

Self-esteem 0.122* 0.058 2.104 0.175** 0.056 3.114

R2 0.108 0.102 0.203 0.160

F 4.845** 4.524** 6.954** 5.199**

*p < 0.05. **p < 0.01.
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(2019) address the processes behind the effects of LMXSC from only one 
theoretical approach, which largely limits the understanding of various 
mechanisms underlying the benefits associated with LMXSC. In this 
research, we  adopted social exchange theory and social comparison 
theory simultaneously and found that perceived obligation and self-
esteem concurrently mediate the relationship between LMXSC and job 
performance and OCB. That is, by assessing these two functions of 
LMXSC, we were able to discover social exchange and social comparison 
processes in the form of perceived obligation and self-esteem, respectively, 
which translated LMXSC into job performance and OCB. In doing so, 
we  provide clear knowledge that the outcomes of the LMXSC are 
produced by two different underlying psychological processes.

Second, compared to earlier studies, the most notable aspect of this 
study is the cultural situations that influence the effects of 
LMXSC. Although Tse et al. (2013), Weng et al. (2020), Liu et al. (2022), 
and Huang et  al. (2015) used Chinese samples to examine the 
generalizability of the LMXSC theory, they did not take into account 

how and when specific Chinese cultural factors influence the outcomes 
of LMXSC. Chinese culture, based on Confucian culture, is obviously 
different from Western culture (Hill, 2006). Regarding interpersonal 
interaction, guanxi and Zhongyong thinking are two distinctive and 
unique elements in Cunfucian culture (Ma et al., 2018). Guanxi includes 
informal, non-work relationships between employees and supervisors, 
while LMXSC and LMX are based on official, work relationships (Zhang 
et al., 2015); there may be interaction effects between these two forms of 
relationships. Zhongyong thinking determines how Chinese individuals 
interact with others and evaluate or make sense of their surroundings, 
which may affect how they respond to their upward and downward 
comparisons, especially their relatively high or low LMX ranks in 
comparison to their peers. According to the social exchange perspective, 
guanxi facilitates social exchange by fostering a strong feeling of mutual 
benefit (Warren et al., 2004), and thus we found that guanxi positively 
moderated the relationship between LMXSC and perceived obligation. 
According to the social comparison perspective, we found Zhongyong 

FIGURE 1

Interactive effect of LMXSC and guanxi on perceived obligation.

FIGURE 2

Interactive effect of LMXSC and Zhongyong thinking on self-esteem.
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thinking, as a common way of thinking adopted by Chinese people 
(Zhou et  al., 2021), negatively moderates the relationship between 
LMXSC and self-esteem. That is, if employees have a high level of 
Zhongyong thinking, the positive effects of LMXSC on self-esteem are 
largely diminished. Our work is the first to analyze the cultural 
influences on this connection, and it reflects previous demands for 
consideration of individual cultural values and contextual cultural 
elements. Our research facilitates LMXSC scholars’ consideration of 
cultural aspects that may increase or decrease the impact of LMXSC 
understandings and helps explain distinctive management 
circumstances in a Confucian society, thereby contributing significantly 
to indigenous organizational studies on LMXSC in high-context nations.

Third, by investigating how guanxi moderates the link between 
LMXSC and perceived obligation, we add to a fuller knowledge of social 
exchange theory. LMXSC derives from the official and work-related 
LMX, while guanxi is a private and informal connection. Combining 
these two distinct forms of relationships between leaders and their 
followers, we  investigate how LMXSC interact with guanxi and the 
effects of these interactions on perceived obligation based on the social 
exchange theory. We  found that increased guanxi strengthens the 
positive link between LMXSC and perceived obligation due to the need 
of reciprocity in both relationships. To our knowledge, this is the first 
research to analyze the interplay between LMXSC and guanxi, thus 
expanding our grasp of social exchange theory, which illuminating the 
nature of distinct relationships and their accompanying 
obligation requirements.

Fourth, by demonstrating that the link between LMXSC and self-
esteem is moderated by Zhongyong thinking, our study contributes to 
a deeper understanding of this relationship. Previous research tends to 
presume that the social comparison conclusions of LMXSC necessarily 
result in favorable outcomes, while disregarding the question of who, in 
particular, would have positive outcomes (Lee et al., 2019). We examined 
the effects of LMXSC in a Chinese social context by investigating 
Zhongyong thinking as a moderator that influences the relationships 
among LMXSC, self-esteem, job performance, and OCB. We found that 
LMXSC has a greater positive effect on self-esteem when Zhongyong 
thinking is low rather than high. This is because employees with 
Zhongyong thinking compare themselves to other coworkers who are 
in a low LMXSC situation, recognize that their high LMXSC does not 
guarantee that they will always be in a relatively high LMX position, and 
believe that everything, including LMXSC, may have both positive and 
negative aspects. After considering the aforementioned considerations, 
they find high LMXSC less appealing, and the benefits of high LMXSC 
are significantly lessened. Thus, when Zhongyong thinking is high, the 
positive effects of high LMXSC on self-esteem are weakened, which in 
turn limits employees’ job performance and OCB. This conclusion 
prompts us to consider if being high LMXSC is always advantageous for 
employees, which extend our existing understanding of LMXSC deeply. 
In addition, we  observed that Chinese cultural factors have mixed 
impacts on LMXSC by exhibiting the positive moderator of guanxi in 
the link between LMXSC and perceived obligation and the negative 
moderator of Zhongyong thinking in the relationship between LMXSC 
and self-esteem. This finding sheds even more insight on the complicated 
nature of LMXSC across various cultures.

Finally, since the outbreak of the COVID-19 pandemic, over 3 years 
have passed. The COVID-19 epidemic has thrust mankind into an 
uncharted period marked by anxiety and helplessness (Trougakos et al., 
2020). During these 3 years, employees around the globe endured 

TABLE 6 Summary of indirect effects and conditional indirect effects.

Paths and 
effects

Estimates SE 95% 
confidence 

intervals

LMXSC-perceived obligation-job performance

Simple indirect 

effect

0.038 0.020 0.008, 0.087

Moderated mediation

Lower guanxi (−1 

SD)

0.023 0.019 −0.001, 0.075

Higher guanxi 

(+1 SD)

0.067 0.029 0.020, 0.140

Index of 

moderated 

mediation

0.017 0.010 0.003, 0.043

LMXSC-perceived obligation-OCB

Simple indirect 

effect

0.061 0.023 0.023, 0.116

Moderated mediation

Lower guanxi (−1 

SD)

0.036 0.026 −0.004, 0.097

Higher guanxi 

(+1 SD)

0.103 0.035 0.046, 0.182

Index of 

moderated 

mediation

0.025 0.013 0.004, 0.055

LMXSC-self-esteem-job performance

Simple indirect 

effect

0.031 0.018 0.002, 0.072

Moderated mediation

Lower 

Zhongyong 

thinking (−1 SD)

0.055 0.026 0.012, 0.115

Higher 

Zhongyong 

thinking (+1 SD)

0.022 0.016 0.000, 0.066

Index of 

moderated 

mediation

−0.020 0.013 −0.054, −0.001

LMXSC-self-esteem-OCB

Simple indirect 

effect

0.037 0.019 0.010, 0.087

Moderated mediation

Lower 

Zhongyong 

thinking (−1 SD)

0.072 0.029 0.027, 0.143

Higher 

Zhongyong 

thinking (+1 SD)

0.029 0.020 −0.001, 0.078

Index of 

moderated 

mediation

−0.026 0.016 −0.066, −0.002
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extreme psychological stress, fear, and anxiety, which directly and 
indirectly hampered their various performance, including job 
performance and OCB (Kumar et al., 2021; Lee et al., 2021; Pfeifer et al., 
2021). Based on social exchange theory and social comparison theory, 
we found that LMXSC positively improves job performance and OCB 
via perceived obligation and self-esteem, which may provide an insight 
into how employees in the context of the COVID-19 pandemic keep and 
increase their performance.

5.2. Practical implications

Based on our findings, our research has several practical implications 
for organizations. First, we found that LMXSC had a positive effect on 
perceived obligation and self-esteem, which in turn improved employee 
job performance and OCB. Thus, managers should acknowledge that 
employees are concerned with their relative LMX position in the 
workplace (Epitropaki et al., 2016), and thus they can build distinct work 
connections with their employees and treat them differently depending 
on the quality of their work relationships. In especially for important or 
talented employees, managers should let them perceive high LMXSC in 
order that they have a high perceived obligation and self-esteem to 
enhance their performance outcomes through various means. For 
instance, leaders might tell these employees vocally that they are their 
favorites, which conveys the signal of their LMX rank.

Second, we found that guanxi positively moderated the relationship 
between LMXSC and perceived obligation. Thus, managers can use the 

means of guanxi to influence the positive effects of LMXSC and 
perceived obligation. For example, if a manager wishes to inspire an 
employee with a low LMXSC, he or she might cultivate guanxi with this 
employee in order to increase his or her sense of obligation, job 
performance, and OCB. Leaders can share their thoughts, opinions, and 
emotions regarding work and life with employees, assist employees in 
resolving their life problems, call or connect via social media apps or 
visit in person, participate in social activities with employees, such as 
having dinner or enjoying entertainment, and become acquainted with 
the families of employees. All of these tactics may help leaders 
proactively build guanxi with their employees.

Third, we found that Zhongyong thinking adversely moderates the 
positive relationship between LMXSC and self-esteem; hence, managers 
must recognize the significance of Zhongyong thinking in the 
relationship. In short, Zhongyong thinking helps employees with low 
LMXSC while harming employees with high LMXSC. Thus, managers 
should communicate with their employees to identify the level of 
LMXSC perceived by them, know if their employees with high LMXSC 
have Zhongyong thinking, and encourage their employees with low 
LMXSC to make sense their standings with Zhongyong thinking.

5.3. Strengths, limitations, and future 
research directions

The current research has some strengths. For example, we use 
the temporal separation of focal variables and multi-source data 

FIGURE 3

Hypothesized model using structural equation modeling. * p < 0.05, ** p < 0.01.
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(leaders and employees) to decrease the common method bias. 
However, our research has several limitations. First, employees 
simultaneously provided ratings on LMXSC, perceived obligation, 
and self-esteem, which may raise concerns about the common 
method bias. In addition, the subjective bias of leaders might 
influence how they rate job performance and OCB. Thus, further 
research can use objective performance metrics (e.g., salary) or 
multiple peer-rated OCBs to test our model. Second, we  only 
examine the influence of guanxi and Zhongyong thinking on the 
LMXSC function in Chinese culture. No doubt, Chinese and 
Western cultures distinguish individuals in several ways. For 
instance, Chinese culture causes Chinese to have an interdependent 
self, to be collectivist, and to have a greater power distance, while 
western culture causes westerners to have a dependent self, to 
be individualist, and to have a smaller power distance (Bochner 
and Hesketh, 1994; Jung and Avolio, 1999; Lee et  al., 2000). 
Additional study may investigate if and how other Chinese cultural 
characteristics, such as interdependent self, collectivism, and power 
distance, impact the functions of LMXSC. Third, by detecting the 
negative moderator of Zhongyong thinking in the link between 
LMXSC and self-esteem, we  recognize that high LMXSC is not 
always beneficial for all employees, hence revealing the possible 
negative side of LMXSC. Thus, further study should recognize that 
LMXSC may be a mixed blessing and investigate how and when 
high LMXSC may burden employees and impact their job 
performance and OCB. Finally, we  only explore perceived 
obligation and self-esteem as mechanisms in the relationship 
between LMXSC and job performance and OCB. Further research 
can explore other variables, such as self-verification (Shantz and 
Booth, 2014), as an additional mediator based on other acceptable 
theories’ perspectives.

6. Conclusion

Little is known about how and when LMXSC influences employee 
job performance and OCB in the Chinese context. Using social exchange 
theory and social comparison theory, we explained the indirect effects 
of LMXSC on job performance and OCB via perceived obligation and 
self-esteem. In addition, the results highlight the critical role of guanxi 
and Zhongyong thinking in shaping perceived obligation, self-esteem, 
and subsequent employee effectiveness.
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Objectives: This paper aimed to identify factors associated with COVID-19 preventive

behaviors among taxi drivers in Bangkok.

Methods: This cross-sectional study included 401 taxi drivers. Data were analyzed

using descriptive statistics. The association between predisposing factors, enabling

factors, and reinforcing factors with COVID-19 preventive behaviors was analyzed

by using analysis of variance and Pearson’s Product Moment Correlation. Multiple

linear regression analysis was used to determine the influencing factors in predicting

COVID-19 preventive behaviors of taxi drivers.

Results: The present findings revealed that income adequacy, support from family,

co-workers, and healthcare professionals, perceived susceptibility, severity, benefits,

barriers, and health motivation, accessibility to personal protective equipment for

COVID-19 and preventative measures against COVID-19 from other agencies were

associated with good COVID-19 preventive behaviors among taxi-driver in Bangkok

during COVID-19 pandemic (R2 = 0.349, p = 0.008). The model could predict 34.9%

of variance in COVID-19 preventative behavior among taxi drivers.

Conclusion: Taxi drivers should be encouraged to engage in appropriate preventive

behaviors against COVID-19, emphasizing the individual and organizational levels.

There should be a policy by organizations to promote the implementation of

COVID-19 safety control standards to ensure safe working conditions. In addition,

appropriate welfare benefits should be provided for taxi drivers, such as loans,

personal protective equipment, and access to health services to improve COVID-19

preventive behaviors.

KEYWORDS

COVID-19, health behavior, taxi driver, occupational health, public transportation

Introduction

The COVID-19 pandemic is a public health emergency since January 2020 (1). After the

COVID-19 outbreak in China, Thailand was the first country that identifies a confirmed case

of COVID-19 infection in February 2020 (2). The report on the first case of COVID-19 in

Thailand was a taxi driver who worked in the Bangkok area. He reported contact with Chinese

tourist passengers in his taxi who had had frequent coughing (2). The first wave of COVID-

19 in Thailand began in March 2020; the peak of daily cases in March was under 200; by May

2020, there were 3,042 cumulative cases and 57 deaths (3). In the second wave of COVID-19,

there were 21,584 additional cases in 2.5 months (between December 18, 2020, and February 27,

2021) (3).

Public transport systems are a high-risk environment as many peoples are in confined spaces

with limited ventilation and no access control to identify infected persons, which may facilitate

and accelerate the transmission of COVID-19. The possibility of indirect spread of COVID-19
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is not only about disease spread among commuters in close

contact but also between drivers and passengers. The World Health

Organization (WHO) indicates that taxi drivers and passengers are

at high risk of contracting COVID-19 due to frequent contact with

passenger service (4). In addition, taxi drivers have been recognized

as an occupationally COVID-19 at-risk group (5, 6) due to the nature

of their job in a closed space, as they may include passengers who

may be affected. For example, taxi drivers in New York have been

said to be on the battlefront taking COVID-19 patients to hospitals.

As a result, some taxi drivers got ill from occupationally related

exposures (7). In Thailand, between May and August 2021, 353

people were infected by public transportation, and 128 were taxi

drivers. 36% of public transportation drivers died, and 47% (N =

49) of deaths were taxi drivers (8, 9). Persons in this profession

are disproportionately negatively impacted by COVID-19. Despite

this, taxi drivers can contribute to limiting the spread of COVID-

19 (10) by using preventive measures, including cleaning vehicles

and surfaces frequently, checking the fever of staff and passengers,

improving vehicle ventilation, using masks, and keeping a physical

distance (11).

The literature review revealed that most research on taxi

drivers focused on socioeconomic and service behaviors. There

was no study on behavior in preventing COVID-19 among

taxi drivers in Thailand. As a result, this study explored

the factors influencing behavior to prevent COVID-19 in

taxi drivers.

Rojpaisarnkit’s study utilized the PRECEDE–PROCEED model

(12) to propose factors influencing disease prevention behaviors.

The study found that individual attribute factors, predisposing

factors, enabling factors, and reinforcing factors that affect COVID-

19 disease prevention behaviors (13). Therefore, in this study,

the following factors were selected according to the PRECEDE–

PROCEED model (12), which included predisposing factors

(i.e., personal characteristics and health beliefs), enabling factors

(i.e., accessibility to personal protective equipment for COVID-

19, preventive measures against COVID-19), and reinforcing

factors (i.e., support in the implementation of COVID-19

preventive behavior). In addition, in this study, health belief

was assessed by using the Health Beliefs Model (14) to examine

taxi drivers’ perception in accordance with COVID-19 preventive

behaviors, including perceived susceptibility and severity of

COVID-19, perceived of the benefits and barriers to practicing

preventive behavior against COVID-19, and motivation to practice

preventive behavior.

During the pandemic, the COVID-19 preventive behaviors

among taxi drivers in Thailand and the associated factors remain

unknown. A greater understanding of factors associated with

COVID-19 preventive behaviors among taxi drivers is important

to reduce COVID-19 transmission in public transportation in

Thailand to enhance the personal safety of both taxi drivers and

their passengers during the COVID-19 situation and potentially

improve the effectiveness of the public health response. This

paper aims to describe factors influencing taxi drivers’ COVID-19

preventive behaviors.

The findings of this study may be useful to encourage taxi drivers

to implement effective COVID-19 preventive behaviors to prevent

the spread of COVID-19 across society and can be used for policy

making for public transportation.

Methods

This cross-sectional survey study was to identify factors

associated with COVID-19 preventive behaviors among taxi drivers

in Bangkok. This study identified different variables influencing

taxi drivers’ COVID-19 prevention behaviors by classifying factors

into three categories: predisposing, enabling, and reinforcing (12).

Personal characteristics and health beliefs, which are internal

factors, are considered predisposing factors. External factors that

affect the working environment are referred to as enabling and

reinforcing factors.

According to the PRECEDE–PROCEED model (12), the

predisposing, enabling, and reinforcing constructs in Educational

Diagnosis and Evaluation (PRECEDE) behavioral model states

that being healthy and having healthy behaviors results from

predisposing factors, including knowledge, attitudes, beliefs, values,

and perceptions. Enabling factors such as the availability and

accessibility of resources or services facilitate the appropriate

health behaviors. Last, reinforcing factors help support the desired

health behaviors, such as warning, praise, and encouragement (12).

This cross-sectional study has been reported using the STROBE

guideline (15).

Participants

Participants in this study were taxi drivers in Bangkok

who registered with the Department of Land Transport. They

were recruited using systematic random sampling. The sample

size calculation was 384 taxi drivers. Anticipating missing data,

researchers aimed to recruit 401 participants. At the Department of

Land Transport in Bangkok, there was a list of 300 taxi drivers who

received the service for vehicle inspection per day, and we want to

survey 60 of them. Thus, the sampling interval would be one-fifth.

Participants were sampled from every fifth person in the list of 300

customers. To ensure a random sample, researchers used a random

start, e.g., a number within the range of the sampling interval. For

example, the researcher started with the list’s first name and then

sampled every fifth person (e.g., 1, 6, 11, . . . , 300).

Eligible study participants were registered taxi drivers aged

22 years and over. Taxi drivers who have been diagnosed with

pulmonary tuberculosis, lung fungal disease, chronic pneumonia,

or have to practice anti-infection behaviors regularly due to

immunodeficiency or receive immunosuppressive drugs, or are

undergoing chemotherapy treatment or those with low white blood

cells were excluded from the study. The data was data collected from

March to April 2021.

Measurements

Research measurement
Structural questionnaires were developed based on theory and

literature reviews for collecting the participants’ data for data

collection. Three parts of the questionnaire with the Thai version

were focused on (1) the predisposing factors, (2) the enabling factors,

and (3) the reinforcing factors.
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Part 1: Predisposing factors

Socio-demographic characteristics

Demographic data of the participants were assessed using a 12-

item questionnaire consisting of multiple-choice and short-answer

questions on the participant’s age, gender, marital status, education,

work experience, working hours, underlying disease, and treatment

of underlying disease, health care coverage, income adequacy, and

vehicle ownership.

Health beliefs

The 20-item Health Beliefs questions were developed to assess

taxi drivers’ perceptions. The questionnaire used a Health belief

model structure (14) for data collection consisting of six parts,

including perceived susceptibility to COVID-19, perceived severity

of COVID-19, perceived benefits of practicing preventive behavior

against COVID-19, perceived barriers to practicing preventive

behavior against COVID-19 and motivation to practicing preventive

behavior against COVID-19.

The questions consist of three answer options: agree, fair, and

disagree. Scores on each item range from 1 to 3. For each part, the

scores of each item were totaled. According to the classification, the

mean total scale is calculated by summing all subscale scores and

dividing by the number of subscales; total scores on each classification

range from 1 to 3. The scores were divided into three categories

according to Levin and Rubin’s classification (16): low level = 1–

1.66, moderate level= 1.67–2.33, and high level= 2.34–3.00. Higher

scores reflect a higher perception corresponding to health belief.

Part 2: Enabling factors

Accessibility to personal protective equipment for COVID-19

The four-item questions were developed to assess taxi drivers’

capacity to use personal protection equipment against COVID-19 for

themselves and also available for their passengers. The questions used

a Likert scale consisting of three answer options: yes, not sure, and

no. Scores on each item range from 1 to 3. For each part, the scores of

each item were totaled. According to the classification, the mean total

scale is calculated by summing all subscale scores and dividing by the

number of subscales; total scores on each classification range from 1

to 3. The scores were divided into three categories according to Levin

and Rubin’s classification (16): low level = 1–1.66, moderate level =

1.67–2.33, and high level = 2.34–3.00. Higher scores reflect a higher

capacity to access protection equipment against COVID-19.

Preventive measures against COVID-19

The four-item questions were developed to assess the benefit of

facilitating COVID-19 preventive behaviors from the Department

of Land Transport and other agencies. The questions used a Likert

scale consisting of three answer options: Ever, Uncertain, and Never.

Scores on each item range from 1 to 3. For each part, the scores of

each item were totaled. According to the classification, the mean total

scale is calculated by summing all subscale scores and dividing by the

number of subscales; total scores on each classification range from

1 to 3. The scores were divided into three categories according to

Levin and Rubin’s classification (16): low level = 1–1.66, moderate

level = 1.67–2.33, and high level = 2.34–3.00. Higher scores reflect

a higher benefit of facilitating COVID-19 preventive behaviors from

the Department of Land Transport and other agencies.

Part 3: Reinforcing factors

Support in the implementation of COVID-19 preventive behaviors

The two-item questions were developed to assess the support in

implementing COVID-19 preventive behaviors, such as support from

the family, co-workers, healthcare workers, and information from

the media resource. The questions used a Likert scale consisting of

four answer options: never, ever received an extensive, ever received

a moderate, and used to get less. Scores on each item range from 0

to 3. For each part, the scores of each item were totaled. According

to the classification, the mean total scale is calculated by summing all

subscale scores and dividing by the number of subscales; total scores

on each classification range from 0 to 3. The scores were divided

into three categories according to Levin and Rubin’s classification

(16): low level = 0–1.0, moderate level = 1.1–2.1, and high level

= 2.2–3.00. Higher scores reflect higher support for implementing

COVID-19 preventive behaviors.

Outcome

The COVID-19 preventive behaviors

The 15-item questions were developed to evaluate taxi drivers’

use of COVID-19 preventative practices during the last month. The

questions consisted of the following topic:

1) Prevention and control of environmental hazards.

2) Eliminating or avoiding hazardous behaviors.

3) Personal hygiene.

4) Personal protection equipment against COVID-19.

The questions used a Likert scale consisting of four answer

options: often, sometimes, rarely, and never. Scores on each item

range from 0 to 3. For each part, the scores of each item were totaled.

According to the classification, the mean total scale is calculated by

summing all subscale scores and dividing by the number of subscales;

total scores on each classification range from 0 to 3. The scores

were divided into three categories according to Levin and Rubin’s

classification (16): low level = 0–1.0, moderate level = 1.1–2.1,

and high level = 2.2–3.00. Higher scores reflect higher COVID-19

preventive behaviors.

Each of the research tools passed a content validity check by three

experts in the field of public health. The questionnaire reliability was

tested on 40 participants. Parts 1–4 obtained a Content validity index

of 0.89, 1.00, 1.00, and 1.00, respectively.

The questionnaire had a total Cronbach’s alpha coefficient

confidence score of 0.848.

Perceived susceptibility to COVID-19, perceived severity of

COVID-19, perceived benefits of practice preventive behavior against

COVID-19, perceived barriers of practice preventive behavior against

COVID-19, and motivation of practice preventive behavior against

COVID-19 had Cronbach’s alpha coefficients at confidence levels of

0.880, 0.637, 0.875, 0.783, and 0.779, respectively.

Data collection

Data were collected between March 29 to April 9, 2021. A 58-

items self-administered questionnaire was used to collect data on

the socio-demographic characteristics (12 items), health beliefs (20

items), accessibility to personal protective equipment for COVID-19

(4 items), preventive measures against COVID-19 (4 items), support
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in the implementation of COVID-19 preventive behaviors (2 items),

and COVID-19 preventive behaviors (15 items).

Ethical considerations

This research has been approved by Ethics Review Committee

for Human Research at Mahidol University (COA MUPH 2020-

157, Dated December 17, 2020). Written informed consent was

obtained from all participants. The study was conducted following

the Declaration of Helsinki.

Data analysis

Data were analyzed using SPSS version 18. The data

were analyzed descriptively using mean, percentage, standard

deviation, maximum, and minimum. The association between

predisposing factors, enabling factors, and reinforcing factors

with COVID-19 preventive behaviors was analyzed by using

analysis of variance and Pearson’s Product Moment Correlation.

Stepwise multiple regression analysis was used to determine the

influencing factors in predicting COVID-19 preventive behaviors of

taxi drivers.

Results

Predisposing factors

Socio-demographic characteristics
Table 1 present the participant characteristics. There were a

total of 401 taxi drivers in the study. The majority of participants

were male (99.0%), had completed primary school (48.6%), and

were married (88.0%). The mean age of participants was 54.2

± 8.96 years. The average daily income was 451 ± 199.9 baht,

and 52.1% had inadequate income. 93.8% of participants worked

full-time and 77.1% of participants drove taxis for more than

8 hrs per day. The average year of taxi drivers’ experience

was 15.1 ± 9.06 years. Over 80% of participants had private

ownership of taxis. In total, 69.3% were healthy, while the remaining

31.7% had at least one chronic disease, such as diabetes and

hypertension; most were treated (97.8%). The Universal Health

Coverage Plan was used by 61.8% of participants for health

insurance. Tables 2–4 presents the descriptive statistics for the

predisposing factors, enabling factors, and reinforcing factors among

taxi drivers.

COVID-19 health belief
Regarding COVID-19 health beliefs, high perceived susceptibility

and perceived severity of COVID-19 were reported by 94.1% and

98.0% of participants, respectively. In addition, 98.0% of participants

had a high perception of the benefits of practicing preventive behavior

against COVID-19, 75.3% of the participant had a high perception

of the barriers to practicing preventive behavior against COVID-19,

and 99.3% of participants had high motivation to practice preventive

behavior against COVID-19.

TABLE 1 Participant characteristics (N = 401).

N % Mean SD Range

Gender (n = 401)

Male 397 99.0

Female 4 1.0

Age (years) (n = 401) 54.2 8.9 23–83

<31 4 1.0

31–40 27 6.7

41–50 89 22.2

51–60 190 47.4

61–70 79 19.7

Marital status

(n = 401)

Single 23 5.7

Married 353 88.0

Widow 4 1.0

Divorce 14 3.5

Separate 7 1.7

Education level

Primary school 195 48.6

Secondary school 159 39.7

Vocational certificate 30 7.5

Bachelor’s degree and above 17 4.2

Work experience

Taxi driver as a 15.1 9.06 0–58

full-time job

(year) (n = 377)

<10 110 29.17

10–20 187 49.61

>20 80 21.22

Taxi driver as a 11.2 8.6 0–31

part-time job

(year) (n = 50)

<10 24 48.0

10–20 19 38.0

>20 7 14.0

Working hours 11 3 3–24

(hours/day)

(n = 401)

≤8 92 22.9

>8 309 77.1

Underlying disease

(n = 401)

No 278 69.3

Yes 93 23.2

Unknown 30 7.5

(Continued)
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TABLE 1 (Continued)

N % Mean SD Range

Treatment of

underlying disease

(n = 93)

No 2 2.15

Yes 91 97.8

Health care

coverage

(n = 401)

Universal health coverage 248 61.8

Self-paid 83 20.7

Social security scheme 49 12.2

Civil service medical benefit

scheme

17 4.2

Others 4 1.0

Income (baht/day) 451 199.9 100–1,500

(n = 401)

≤300 158 39.4

300–1,000 242 60.3

≥1,000 1 0.2

Income adequacy

(n = 401)

Adequate 192 47.9

Not adequate 209 52.1

Owner of taxi

(n = 401)

Self-owner 328 81.8

Regular rental 70 17.5

Non-regular rental 3 0.7

Access to

information (n = 401)

Social media 180 44.89

Radio 131 32.67

Television 86 21.45

Others 4 1.0

The enabling factors

Accessibility to personal protective equipment for
COVID-19 and preventive measures against
COVID-19

It was found that participants had a high level of accessibility

to personal protective equipment for COVID-19 (93.0%). However,

COVID-19 prevention measures that help facilitate COVID-19

prevention behaviors were at a low level (78.6%). In addition, the

preventive measures against COVID-19 from the Department of

Land Transportation were at a low level (93.0%), and preventive

measures against COVID-19 from other agencies were at a low

level (69.1%).

The reinforcing factors

Support in the implementation of COVID-19
preventive behaviors

The majority of the participants received a high level of family

support (69.3%), moderate levels of co-worker support (43.4%), and

low levels of healthcare worker support (82.3%). In addition, 44.9%

of participants received information about COVID-19 via social

media channels.

COVID-19 preventive behaviors
Table 5 presents descriptive statistics of COVID-19 preventives

behaviors among taxi drivers. Most participants had a high level of

overall COVID-19 preventive behaviors (74.3%). When each item

was considered, most of them had a high level of prevention (83.3%)

and control of environmental hazards and personal hygiene (73.6%).

Eliminating or avoiding hazardous behaviors (54.1%) and using

personal protection equipment against COVID-19 (68.1%) were at

a moderate level.

Factors associated with COVID-19
preventive behaviors

Predisposing factors
Marital status, underlying disease, and income adequacy were

statistically significantly associated with COVID-19 preventive

behaviors (F = 6.666, 7.536, 26.063, p < 0.01, respectively). Age,

education, work experiences, working hours, and vehicle ownership

were not associated with COVID-19 preventive behaviors. Overall

health belief scores were positively associated with COVID-19

preventive behaviors (r = 0.474, p < 0.01). When each aspect

was considered, it was found that perceived susceptibility to

COVID-19, perceived severity of COVID-19, perceived benefits of

practicing preventive behavior against COVID-19, perceived barriers

to practicing preventive behavior against COVID-19 and motivation

to practicing preventive behavior against COVID-19 had a significant

positive association with COVID-19 preventive behaviors (r = 0.234,

0.372, 0.373, 0.351 and 0.262, p < 0.01, respectively), as seen in

Table 6.

Enabling factors
The accessibility to personal protective equipment for COVID-

19 and preventive measures against COVID-19 had a statistically

significant positive association with COVID-19 preventive behaviors

(r = 0.339, 0.168; p < 0.01, respectively). The preventive

measures against COVID-19 from other agencies, such as Bangkok

Metropolitan, and the Ministry of Public Health, had a positive

correlation with COVID-19 preventive behaviors (r = 0.209, p <

0.01). Interestingly, no association was found between the preventive
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TABLE 2 Descriptive statistics of predisposing factors among taxi drivers (N = 401).

Predisposing factors Low Moderate High

Number % Number % Number %

Overall health belief 1 0.2 5 1.2 395 98.5

x = 2.8, SD= 0.193, min= 1, max= 3

Perceived susceptibility to COVID-19 9 2.2 15 3.7 377 94.1

x = 2.89, SD= 0.316, min= 1, max= 3

Perceived severity of COVID-19 2 0.5 6 1.5 393 98.0

x = 2.92, SD= 0.231, min= 1, max= 3

Perceived benefits of practicing preventive behavior against COVID-19 2 0.5 6 1.5 393 98.0

x = 2.94, SD= 0.203, min= 1, max= 3

Perceived barriers to practicing preventive behavior against COVID-19 29 7.2 70 17.5 302 75.3

x = 2.65, SD= 0.528, min= 1, max= 3

Motivation to practice preventive behavior against COVID-19 1 0.2 2 0.5 398 99.3

x = 2.98, SD= 0.139, min= 1, max= 3

TABLE 3 Descriptive statistics of enabling factors among taxi drivers (N = 401).

Enabling factors Low Moderate High

Number % Number % Number %

Accessibility to personal protective equipment for COVID-19 1 0.2 27 6.7 373 93.0

x = 2.89, SD= 0.281, min= 1.5, max= 3

Overall preventive measures against COVID-19 315 78.6 74 18.5 12 3.0

x = 1.44, SD= 0.381, min= 1, max= 3

Preventive measures against COVID-19 from the department of land

transport

373 93.0 15 3.7 13 3.2

x = 1.20, SD= 0.395, min= 1, max= 3

Preventive measures against COVID−19 from other agencies 277 69.1 69 17.2 55 13.7

x = 1.67, SD= 0.515, min= 1, max= 3

TABLE 4 Descriptive statistics of reinforcing factors among taxi drivers (N = 401).

Reinforcing factors Low Moderate High

Number % Number % Number %

Support from family 20 5.0 103 25.7 278 69.3

x = 2.56, SD= 0.656, min= 0, max= 3

Support from co-workers 87 21.7 174 43.4 140 34.9

x = 1.97, SD= 0.859, min= 0, max= 3

Support from healthcare workers. 330 82.3 39 9.7 32 8.0

x = 0.601, SD= 0.899, min= 0, max= 3

measures against COVID-19 from Department of Land Transport

and COVID-19 preventive behaviors, as seen in Table 6.

Reinforcing factors
Support for the practice of COVID-19 preventive behaviors

from family, co-workers, and healthcare workers was found to

have a statistically significant positive relationship with COVID-

19 preventive behaviors (r = 0.165, 0.298, and 0.141, p < 0.01,

respectively). However, the information received about COVID-19

did not correlate with COVID-19 preventive behaviors, as seen in

Table 6.

A stepwise multiple regression analysis was used to predict

taxi drivers’ COVID-19 preventive behaviors. Seven factors were

used to predict taxi drivers’ COVID-19 prevention behaviors,
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TABLE 5 Descriptive statistics of COVID-19 preventives behaviors among taxi drivers (N = 401).

COVID-19 preventive behaviors Low Moderate High

Number % Number % Number %

Overall COVID-19 preventive behaviors 0 0 103 25.7 298 74.3

x = 2.38, SD= 0.95, min= 1.2, max= 3

Prevention and control of environmental hazards 3 0.7 64 16.0 334 83.3

x = 2.64, SD= 0.465, min= 1, max= 3

Eliminating or avoiding hazardous behaviors 61 15.2 217 54.1 123 30.7

x = 1.99, SD= 0.75, min= 0, max= 3

Personal hygiene 13 3.2 93 23.2 295 73.6

x = 2.47, SD= 0.536, min= 0.667, max= 3

Personal protection equipment against COVID-19 1 0.2 273 68.1 127 31.7

x = 2.19, SD= 0.474, min= 0.667, max= 3

including; perceived benefits of practicing preventive behavior

against COVID-19, perceived barriers to practicing preventive

behavior against COVID-19, accessibility to personal protective

equipment for COVID-19, support from co-workers, perceived

severity of COVID-19, income adequacy, and preventive measures

against COVID-19 from other agencies (beta = 0.183, 0.164, 0.185,

0.120, 0.188, −0.130, 0.110, respectively), as seen in Table 7. The

multiple linear regression analysis explained 34.9% of the COVID-

19 preventive behaviors among taxi drivers. The multiple regression

equation was COVID-19 preventive behaviors (Y) = −11.694 +

1.337 (perceived benefits of practicing preventive behavior against

COVID-19) + 0.459 (perceived barriers to practicing preventive

behavior against COVID-19) + 0.976 (accessibility to personal

protective equipment for COVID-19 + 0.413 (support from co-

workers)+ 1.207 (perceived severity of COVID-19)−1.538 (income

adequacy) + 0.316 (preventive measures against COVID-19 from

other agencies).

Discussion

This cross-sectional study found that most taxi drivers in

Bangkok had COVID-19 preventive behaviors at a high level (74.3%)

which is consistent with previous studies on preventing respiratory

problems in other occupations in Thailand (17–22). In addition,

the taxi driver in Thailand followed the safety practice for COVID-

19 prevention, such as mask-wearing and frequent hand washing

with soap or hand sanitizer. In contrast, in a study in Ethiopia,

public taxi drivers had poor COVID-19 prevention practices and

were highly dependent on traditional medicines and religious

practices (23).

We found that marital status, underlying disease, and income

adequacy were associated with COVID-19 preventive behaviors.

The marriage status of taxi drivers was associated with COVID-19

preventive behaviors. Taxi drivers who were married had a greater

predisposition to limiting the transmission of COVID-19 than those

who were single/ widowed/divorced and separated. If a taxi driver

gets COVID-19 infection, he may spread the virus to other family

members. Moreover, COVID-19 may affect households in many

ways, such as loss of income. Additionally, married persons were

more likely to have a caregiver and an interest inmarriage health care,

which was supported by Pender’s assumption that marital health care

is a significant source of health promotion (24).

The underlying disease was associated with COVID-19

preventive behaviors, which may be related to the fact that COVID-

19 frequently caused severe symptoms in people with underlying

diseases such as diabetes, hypertension, obesity, and heart disease.

In this study, 23.2% of taxi drivers had a chronic illness. Thus, taxi

drivers with underlying diseases showed more protective behaviors

against COVID-19 than taxi drivers who did not have an underlying

disease. In addition, Thailand had proactive measures to monitor

and prevent high-risk groups, especially people with an underlying

disease, by providing knowledge and increasing awareness of

COVID-19 infection through various media. Therefore, taxi drivers

also create new normal behaviors to prevent COVID-19 infection.

Income was associated with COVID-19 preventive behaviors.

Consistent with a previous study among older adults in urban

communities in Thailand, adequate income was associated with

good COVID-19 preventive behaviors (25). In contrast, Wang and

Tang’s study reported that adequate income is associated with health

behaviors (26). However, some taxi drivers have faced financial

difficulty during the COVID-19 pandemic (27). Without sufficient

support for personal protective equipment against COVID-19 (masks

and hand sanitizers) from other authorities, taxi drivers with

inadequate incomes may not be able to access personal protective

equipment against COVID-19.

Interestingly, education level was not associated with COVID-

19 preventive behaviors, consistent with the previous study among

older adults in urban communities in Thailand (25). Previous

research has revealed that socioeconomic status indicators, such as

education levels, were associated with health behaviors (28). For

example, highly educated people can take care of themselves, protect

themselves against risk factors (29) and seek health information

to manage their chronic illnesses (30). This result contrasts with

a study among Chinese residents in Hubei, where knowledge was

significantly associated with attitudes and preventive practices toward

COVID-19 (31). Kebede et al.’s study revealed that knowledge could

predict hand washing and avoiding handshaking (32). COVID-19

is the disease caused by the new coronavirus that has just emerged
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TABLE 6 Correlations coe�cient among predisposing factors, enabling

factors, and reinforcing factors and COVID-19 preventive behaviors among

taxi drivers in Bangkok (N = 401).

Predisposing factors F Sig

Marital status 6.666∗ <0.01

Education level 0.840 0.473

Underlying disease 7.536∗ <0.01

Sufficiency of income 26.063∗ <0.01

Car owner 1.193 0.304

Predisposing factors r Sig

Age −0.021 0.678

Working experiences 0.017 0.739

Working hours 0.071 0.155

Overall health belief 0.474∗ <0.01

Perceived susceptibility to COVID-19 0.234∗ <0.01

Perceived severity of COVID-19 0.372∗ <0.01

Perceived benefits of practicing preventive

behavior against COVID-19

0.373∗ <0.01

Perceived barriers to practicing preventive

behavior against COVID-19

0.351∗ <0.01

Motivation to practice preventive

behavior against COVID-19

0.262∗ <0.01

Enabling factors r Sig

Accessibility to personal protective

equipment for COVID-19

0.339∗ <0.01

Overall preventive measures against

COVID-19

0.168∗ <0.01

Preventive measures against COVID-19

from the department of land transport

0.052 0.258

Preventive measures against COVID-19

from other agencies

0.209∗ <0.01

Reinforcing factors r Sig

Support from family 0.165 <0.01

Support from co-workers 0.298 <0.01

Support from healthcare workers 0.141 <0.01

∗p < 0.01.

globally, and everyone has to pay attention to their health and

infection prevention. As a result, preventing the spread of COVID-

19 requires everyone to adapt to a new normal, and there were strict

disease control and prevention measures in cooperation with the

government. In addition, taxi drivers’ agencies are responsible for

monitoring and guiding how to prevent COVID-19 infections for

professional taxi drivers.

Regarding health beliefs and COVID-19 preventive behaviors,

perceived susceptibility, severity, benefits, barriers, and health

motivation were associated with COVID-19 preventive behaviors.

Taxi drivers were at a high risk of COVID-19 infection compared

to other populations. Continuous media reports about COVID-19’s

severity and impact on taxi drivers, such as the transmission of

infection to family members, loss of income, or death, make taxi

drivers aware of the disease’s severity. Thus, they practice COVID-19

preventive behaviors.

We found that the accessibility to personal protective equipment

for COVID-19 and preventive measures against COVID-19

implemented by the Department of Land Transport and other

agencies were associated with the prevention of COVID-19 behavior

among taxi drivers in Bangkok. In addition, a previous study among

older adults in urban communities in Bangkok also found that access

to protective material was associated with COVID-19 preventive

behaviors (25).

We found that support from family, co-workers, and healthcare

providers were associated with COVID-19 preventive behaviors

among taxi drivers. Interestingly, no association was found between

receiving information about COVID-19 from the media and taxi

drivers’ COVID-19 preventive behaviors. As Thailand was the first

country outside China to report a confirmed case of COVID-19,

Thai society was interested in reading any news reported by all

types of media (33). However, the dissemination of misleading

information led to adverse effects, such as rumors, false knowledge,

fear, disguised history of exposure to risk groups of COVID-19, and

social stigma (33). These adverse effects caused panic in society rather

than raising awareness of practices to prevent further infection in the

community (34).

The findings of the study revealed that multiple factors

could predict COVID-19 preventive behaviors. The combination

of predisposing, enabling, and reinforcing factors could predict

COVID-19 preventive behaviors among taxi drivers in Bangkok.

This finding was statistically significant (p < 0.001), with 34.9

TABLE 7 Coe�cient multiple regression of factors in predicting the preventive behavior of COVID-19 among taxi drivers in Bangkok.

Variables B Std.
error

Beta p-value R
2

R
2

change

Perceived benefits of practicing preventive behavior against COVID-19 1.337 0.339 0.183 <0.001 0.139 0.139

Perceived barriers to practicing preventive behavior against COVID-19 0.459 0.124 0.164 <0.001 0.216 0.077

Accessibility to personal protective equipment for COVID-19 0.976 0.226 0.185 <0.001 0.270 0.054

Support from co-workers 0.413 0.153 0.120 0.007 0.298 0.028

Perceived severity of COVID-19 1.207 0.299 0.188 <0.001 0.322 0.025

Income adequacy −1.538 0.504 −0.130 0.002 0.339 0.016

Preventive measures against COVID-19 from other agencies 0.316 0.123 0.110 0.011 0.349 0.011

Constant=−11.694; F = 30.152; R2
= 0.349; p= 0.008
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percent (R2
= 0.349). The predisposing factors that significantly

predict COVID-19 preventive behaviors are perceived COVID-19

severity, perceived benefits of practicing preventive behavior against

COVID-19, perceived barriers to practicing preventive behavior

against COVID-19, and income adequacy. The enabling factors were

accessibility to personal protective equipment for COVID-19 and

preventative measures against COVID-19 from other agencies. The

reinforcing factor was co-worker support.

The findings of this study corroborated the conceptual

framework, PRECEDE−PROCEED Model, which states that

health behavior is influenced by internal and external factors

(12). Therefore, taxi drivers should be encouraged to engage in

appropriate preventive behaviors against COVID-19, with an

emphasis on the individual, by raising awareness of the perceived

severity of COVID-19, the perceived benefits of practicing preventive

behavior against COVID-19, and the perceived barriers to practicing

preventive behavior against COVID-19, including having income

adequacy. Additionally, external factors should be encouraged

by supporting taxi drivers in practicing COVID-19 preventive

behaviors by supporting taxi drivers in receiving personal prevention

equipment against COVID-19. Training on how to prevent the

spread of COVID-19 includes an annual physical examination,

influenza vaccine, chest x-ray, publicity about the posting of warning

signs for taxi drivers to prevent the spread of COVID-19, and

support from others, particularly co-workers, which helps promote

consistent behaviors for health and productive work life.

The findings of this study suggested that there should be a policy

by organizations in the responsibility of taxi driver supervision to

promote the implementation of COVID-19 safety control standards

to ensure safe working conditions. Protective equipment such as

masks, hand wash gel, and a car barrier should be provided. Taxi

associations and taxi garages should regularly increase awareness

of COVID-19 prevention, such as by communicating the benefits

of COVID-19 prevention and the severity of COVID-19. Friends

remind friends activities should also be developed to increase support

from co-workers. Safe taxis should be promoted through the taxi

service business by having loans and protective equipment as welfare

benefits. The Occupational Health Nurses Association should be

involved in developing taxi driver health policies and healthcare

services to improve COVID-19 preventive behaviors.

Further study in COVID-19 preventive behaviors among other

public transportation drivers, such as vans and buses, should be

conducted to identify factors influencing preventive behaviors in

COVID-19 and other respiratory diseases. In addition, qualitative

research to obtain insights into different aspects and to develop policy

proposals should be conducted to provide suitable policy suggestions

relevant to the issue and career context.

Conclusion

The present findings revealed that income adequacy, good

support from family, co-workers, and healthcare professionals,

perceived susceptibility, severity, benefits, barriers, and health

motivation, and accessibility to personal protective equipment for

COVID-19 and preventative measures against COVID-19 from

other agencies were associated with COVID-19 preventive behaviors

among taxi-driver in Bangkok during COVID-19 pandemic.

Therefore, taxi drivers with COVID-19 preventive behaviors will

have a low risk of getting COVID-19 infection. Based on

these results, healthcare providers should consider health beliefs,

social support, and access to personal protective equipment

when developing interventions to improve COVID-19 preventive

behaviors. Also, appropriate measures or policies should be

developed to maintain physical distancing in the public transport

system, and necessary information or training should be provided to

the staff and passengers.
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creativity from the perspectives 
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Purpose: Drawing on the growing emphasis in the literature on the importance 

of creativity in the workplace, the present study examines the effect of 

personal and organizational level factors that influences employee creativity. 

Precisely, we examine how grit, work engagement, person-organization fit, 

and feedback influence creativity in the workplace.

Design/methodology/approach: We sampled data from 422 research 

assistants who are professional workers at top-notch Universities in China. 

They were recruited to participate in the survey through an online medium 

known as WeChat. We empirically tested the effect of grit, work engagement, 

person-organization fit, and feedback on employee creativity. These 

hypotheses were supported by confirmatory and exploratory factor analysis, 

and path analysis.

Findings: The results show that work engagement strengthens the 

relationship between grit and creativity. In addition, the results proved that 

person-organization fit positively moderates the link between grit and work 

engagement. Feedback also had a positive mediating effect on the link 

between work engagement and creativity.

Practical implications: Based on the appropriateness of an individual work 

environment, a gritty person will likely become engaged and creative with task 

execution. Consequently, a person’s organizational fit will strongly interact 

with grit, work engagement, and creativity.

Originality/value: We shed light on the blended value of personal and 

organizational-level factors that positively affect creativity in the workplace. 

Specifically, grit being both a personal and organizational factor influences 

employee creativity via work engagement. This research explored the effect 

of work engagement as a mechanism that serves as a motivational feature 

enhancing creativity. We  also simultaneously identify the moderation 

conditions of person-organization fit and feedback. The theoretical and 

practical implications of the findings are discussed in detail. The study 

makes a theoretical contribution through its assessment of the impact 

of grit on employee creativity. The trait activation theory portrays how grit 
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can be  expressed through feedback and person-organization fit. In terms 

of practice, grit can be  an important consideration in hiring decisions, and 

feedback should be given to make the workplace more creative.

KEYWORDS

grit, work engagement, person-organization fit, feedback, creativity

Introduction

In today’s knowledge-based economy and dynamic business 
environment, different organizations are placing a high focus on 
employee creativity to gain a competitive and sustainable 
advantage (Mubarak and Noor, 2018; Bakker et  al., 2020). 
Creativity has been identified as a key element in facilitating social 
and economic reform (Zhou and Shalley, 2011) while improving 
individual performance (Amabile, 1998). Research has pointed 
out that creativity is the process by which people develop new and 
useful ideas or solutions to problems. Several pieces of studies 
indicated that employee creativity relates to employee high growth 
needs, strength, and employee learning orientation (Gong et al., 
2009; Shalley et al., 2009) as well as ensures organizations remain 
competitive, productive, and relevant in the global market sphere 
(Yoshida et al., 2014; Gu et al., 2015; Ouakouak and Ouedraogo, 
2017). This elucidates why many organizations strive so hard to 
ensure employees are well-motivated to relish the outcomes of 
employees’ creativity (Liu et al., 2012; Gu et al., 2015). Extant 
studies examined the dynamics that revolve around creativity and 
identified personality traits and abilities significantly related to 
individuals’ creativity (Li et al., 2020). For instance, studies showed 
that extroverts show a high sense of creativity (Woodman 
et al., 1993).

In addition, some behavioral processes such as social learning 
(Tims and Parker, 2020); networking (Baer, 2010); and help/
feedback-seeking attitude (De Stobbeleir et al., 2011; Mueller and 
Kamdar, 2011) strongly predict creativity. Based on these findings, 
scholars recommended the need for suitable job crafting for 
employee creative performance (Tian et al., 2021). Although this 
is necessary, it is equally vital to note that creativity does not solely 
depend on who is creative and how an organization’s working 
environment engenders substantial employee creative outcomes 
but also has to do with what employees themselves must do to 
contribute to their creativity. In this light, further research is 
required to aid employee self-realization of inherent traits and the 
mechanisms that expedite such traits for high levels of employee 
creativity and outcomes. Much is unknown about the role of grit 
on employee creativity in these prior investigations as a result, 
exploring vital factors such as person-organization fit and 
feedback can stimulate employee creativity and enhance 
organizational performance.

Based on trait activation theory (TAT), scholars devoted 
considerable attention to the special role of grit in organizational 

performance. Grit, a new construct in the field of behavioral 
science (Jordan et al., 2019b) is a highly significant predictor of an 
employee and organization’s success (Mueller et al., 2017; Dugan 
et  al., 2019) and highlights “passion and perseverance for 
achieving long-term objectives” (Duckworth et al., 2007; Crede, 
2018). Past studies established that higher levels of grit effectively 
relate to employee creativity and positive attitude toward work 
engagement (Chandrawaty and Widodo, 2020). Scholars 
concluded that when employees demonstrate high levels of 
passion and tenacity, it can positively alter the value that such 
employees attach to such work as well as kindle the employees’ 
creative (Suzuki et al., 2015; Chandrawaty and Widodo, 2020; 
Nisar et al., 2020).

A review of the literature emphasized feedback mechanisms 
accounting for grit’s developmental properties over time (Jordan 
et  al., 2019b). Hartmann and Rutherford (2015) asserted that 
feedback from supervisors or colleagues promotes employees’ grit. 
Such a phenomenon indicates that employees can be creative in a 
positive work atmosphere. However, to the best of the authors’ 
knowledge, no study has examined the relationship between grit 
and creativity. This study aims at filling this gap. Given the insights 
from the TAT, this study also aims to incorporate the mediating 
role of work engagement and the moderating role of person-
organization fit and feedback in the interplay between employee 
grit and creativity.

Drawing on the aforementioned gaps and arguments, this 
study makes multiple contributions. Theoretically, we contribute 
to organizational behavior literature by identifying grit, work 
engagement, person-organization fit, and feedback as 
determinants of employee creativity. Similarly, we add to TAT’s 
highlights on the effect of personality variables in the workplace 
(Tett and Burnett, 2003). This study shows that although grit 
positively relates to employee creativity it also does so via other 
imperative mechanisms. Precisely, grit affects creativity via the 
mediating effect of work engagement. In addition, we show the 
moderating effects of person-organization fit and feedback in 
these relationships. Empirically, there has been no empirical 
research into the effects of grit, work engagement, person-
organization fit, and feedback on creativity at the workplace, 
specifically, research assistants’ creativity in Chinese universities. 
Consequently, this research has implications for the conditions 
that underpin the effect of these determinants in organizational 
behavior research. This insight could be  replicated in 
similar contexts.
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The remaining sections of this study are classified as follows. 
The literature review and theoretical background are presented. 
Thereafter, sections on methodology, results, discussion, and 
conclusion are included.

Literature review

Theoretical background

Personality traits are dominant conceptions in psychology and 
have been characterized in numerous ways (Phares and Chaplin, 
1997). Presently, they are conceived to be  intra-individual 
consistencies and inter-individual uniqueness in propensities to 
behave in identifiable ways in light of situational demands (Tett 
and Guterman, 2000). This indicates that the concept of trait 
should mainly encompass the interpretations regarding an 
individual’s behavior patterns and how the individual’s grit 
influences creativity. The TAT has provided insight into how 
personality is related to performance in the workplace as a 
response to trait-relevant cues (Tett and Burnett, 2003). Tett and 
Guterman (2000) argued that traits are a person’s latent potential 
and relevant situational cues can trigger trait expressions (i.e., 
behaviors). These situational cues may stem from an organization, 
social, and/or task cues. These cues can activate personality traits 
(i.e., grit) that are task-related cues (i.e., engaging in work 
activities) and organizational expectations that the organization 
values (i.e., employee creativity/performance). Although trait 
expression is a fundamental part of human nature, TAT 
emphasizes that the impact of a trait depends on the work 
situational cues provided (Tett et  al., 2021) which can also 
be expressed in a person’s work behavior.

The response to situations is also an important factor for 
individual behavior in the workplace (Day and Silverman, 1989). 
The basic premise of trait activation is that the degree to which a 
trait is likely to drive behavior is a function of the extent to which 
the situation provides an opportunity for or creates a necessity for 
the trait (Tett and Burnett, 2003). For instance, the interaction of 
trait-related situational activators is a stimulus for one personality 
trait to manifest itself into conduct (Tett and Guterman, 2000). 
The importance of a trait and its context should be aligned such 
that the individual possesses the trait that allows them to respond 
effectively to the situation’s indications (Luria et  al., 2019). 
Accordingly, scholars emphasized grit as individual behavior 
under three categorizations including consistency, perseverance, 
and interest (Duckworth et al., 2007). Taken together with recent 
endorsements, TAT gives insight into how personality is related to 
work engagement (Scharp et al., 2019).

Work engagement is defined as a positive affective-
motivational state of fulfillment marked by vigor, dedication, and 
absorption (Demerouti et  al., 2001). In this regard, scholars 
identified employees’ high levels of energy and enthusiasm (May 
et al., 2004; Macey and Schneider, 2008) as variables that affect 
work engagement. Other studies found that work engagement 

varies per individual due to work surroundings, personal 
characteristics, and behavioral strategies (Bakker and 
Xanthopoulou, 2013). Thus, work engagement leads to multiple 
positive-performance outcomes such as higher job satisfaction, 
lower intent to leave, and higher organizational commitment 
(Bakker and Leiter, 2010). Along these lines of emphasis, some 
scholars for instance, Zhang and Bartol (2010) endorsed the 
positive relationship between grit personality and engagement as 
well as work engagement and creativity in a work setting. 
Nonetheless, they concluded that the relationship between grit 
and creativity is not direct. This necessitates further exploration to 
answer the earlier call for empirical studies on the influencing 
mechanisms in the link between grit and employee creativity 
(Shalley et al., 2004).

Different perspectives showed a positive impact on employee 
creativity. First, from the standpoint of feedback (appropriate 
response), scholars noted that the TAT is appropriate to explain 
variance in employee creativity (Amabile and Pillemer, 2012) in 
different organizational contexts (Shalley et al., 2004; Zhang et al., 
2011). Prior studies, for instance, Harding (2010) examined how 
creativity is related to leadership (appropriate responses) and work 
engagement. The study discovered that entrepreneurial leadership 
is crucial in promoting employee and team creativity by exhibiting 
creativity-favoring behaviors that are specifically tailored to 
workplace creative pursuits. Second, considerable evidence 
showed the predictive effect of person-organization fit (POF) and 
work engagement on employees’ creativity (Harding, 2010; Rich 
et al., 2010; Sarac et al., 2014). Yet, less research has used TAT to 
investigate how person-organization fit interacts with grit, work 
engagement, and feedback to promote creativity in the 
university setting.

Conceptual framework and hypotheses 
development

First, this study’s conceptual framework examines the 
potential effects of grit and work engagement on employee 
creativity from the perspective of TAT. At this stage, we  also 
analyze the mediating effect of work engagement in the link 
between grit and employee creativity. Second, we examine two 
other mechanisms (feedback, and person-organization fit) based 
on the proposition that both factors interact with grit and work 
engagement (moderating effects) to influence employee creativity. 
The research model as shown in Figure  1 details the direct, 
mediation, and moderation factors as well as the hypotheses.

Grit and employee creativity

Creativity plays a tremendous role in the progress of human 
endeavors as it relates to originality and novelty. Past studies 
argued that creativity is needed in almost every job or work 
(Shalley et al., 2000; Unsworth, 2001). Over the years, a lot of work 
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has been conducted in the area of creativity, accounting for about 
9,000 published articles (Runco et al., 1998). Creativity has been 
conceptualized in many different ways, however, the most widely 
recognized definition describes creativity as the rubrics involved 
in producing, conceptualizing, or developing new, and important 
ideas by an individual or group of individuals working in harmony 
(Shalley, 1991; Amabile, 1998). Employee creativity, therefore, 
describes the ability of an employee to generate new and useful 
ideas which are of crucial value to achieve effectiveness, 
innovation, and significant breakthroughs (Shalley et al., 2009; Liu 
et al., 2012; Yoshida et al., 2014). Extant studies also documented 
some factors that precede employee creativity. For instance, 
perseverance and passion are important predictors of creativity 
(Helson et  al., 1995; Csikszentmihalyi, 1996). Moreover, both 
perseverance and passion are key subscales of the recent 
conceptualization of grit. Creative individuals show a high sense 
of perseverance. In the study conducted by Wilson (1990), 
through the process of observation, interviews, and psychological 
tests, it was revealed that poets persist or persevere in their 
writings even when they are confronted with a myriad of 
difficulties and challenges. Although the ability to persist or 
persevere is not only restricted to poets alone, it also actually 
depends on the domain in focus. In the field of education, women 
who have shown a high sense of occupational creativity 30 years 
after college are said to be those who displayed a high level of 
persistence or perseverance while in college despite the adversity 
(Helson et al., 1995). Perseverance has also been revealed to exert 
a strong and significant influence on the scientific creativity of 
laureates (Adelson, 2003). This implies that individuals need to 
be perseverant in the face of challenges to be creative. Similarly, 
creative individuals are passionate about any work they do 
(Csikszentmihalyi, 1988; Fisher and Amabile, 2008). Thus, passion 
influences employees’ creativity within a work setting (Liu et al., 
2011). Earlier emphasis showed that passion affects the creativity 
of students majoring in performing arts (Vallerand et al., 2007). 
As a result of the various insights gathered from the review of the 

literature, we  assume that grit which encompasses a blend of 
perseverance and passion can predict employee creativity. It is on 
this basis that the next hypothesis is developed:

H1: Grit is positively related to employees’ creativity.

Employee’s grit and work engagement

Grit is defined as “perseverance and passion for long-term 
goals” (Bernardy and Antoni, 2021). Grit has been identified to 
have a strong relationship with positive outcomes such as an 
individual’s impulse for more education and higher performance 
at work (Duckworth et al., 2007); effective teaching behaviors 
(Duckworth and Quinn, 2009); lower burnout in surgical 
residents (Salles et al., 2014); increased hardiness of US Military 
Academy Cadets (Maddi et  al., 2012); and increased level of 
soldier’s retention as well as sales workers (Eskreis-Winkler et al., 
2014). Researchers also established that employees with a 
significant level of grit tend to go the extra mile to ensure that 
they get their jobs effectively done. We have, therefore, within the 
context of this study, conceptualized grit as an employee’s 
“perseverance and passion for long-term goals” with an 
organization setup.

In the literature, the conceptual disparities between grit and 
some of its related constructs have been established (Schimschal 
et al., 2021). A very common case in point is self-control and grit. 
The two concepts have been said to be  success determinants 
regardless of the difficulties attached, however, self-control 
constitutes the qualities that an individual possesses in the process 
of effectively and efficiently reaching a resolution between two sets 
of unprompted actions. On the other hand, grit typifies the 
determined resolution toward long-term goals (Duckworth and 
Gross, 2014). In addition, conscientiousness is also associated with 
grit (Duckworth et  al., 2007); however, grit highlights the 

Person Organization
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FIGURE 1

Conceptual model.

295

https://doi.org/10.3389/fpsyg.2022.1012315
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Gonlepa et al. 10.3389/fpsyg.2022.1012315

Frontiers in Psychology 05 frontiersin.org

discrepancy in the gradual increase of results (Duckworth et al., 
2007), thereby implying a distinctive “construct domain.” The 
positive correlation between grit and hardiness is also reflected in 
Maddi et  al. (2012)‘s definition of hardiness as a pattern of 
attitudes and skills that provides the existential form of courage 
and motivation needed for learning from stressful circumstances, 
to determine what will be the most effective performance. The 
above-cited examples have shown grit as a unique construct 
despite its relations with other related constructs.

Work engagement refers to the desire, zeal, and energy that 
an individual has for his or her work. This panoply of feelings 
can be grouped into three main dimensions, which include vigor, 
dedication, and absorption (Schaufeli and Bakker, 2004). 
Scholars further described work engagement as the feelings or 
action that exhibits strong positivity and fulfillment predicated 
on vigor, dedication, and absorption in a particular work 
situation. These three dimensions of work engagement according 
to scholars can be explained as follows: vigor represents the high 
degree of mental resilience and energy in the process of working, 
the readiness or disposition to exert one’s effort in the work, and 
the persistence when challenges and difficulties beckon. 
Dedication relates to a sense of significance, excitement, 
inspiration, pride, and challenge. Absorption is defined as being 
fully concentrated and happily engrossed in one’s task, such that 
time goes swiftly and it is difficult to disengage oneself 
from work.

Past empirical evidence revealed a positive relationship 
between grit and employee engagement in the workplace. 
Duckworth et al. (2007) conducted a study using US Military 
Cadets as its sample. The study showed that the grit component 
of the cadets was a significant predictor of their work engagement, 
subsequent performance, and retention in their military training. 
This goes to show that grit has the potential of stimulating the 
spirit of work engagement in individuals and has the proclivity to 
influence good performance in the workplace. In addition, other 
studies explored the association between employees’ grit, work 
engagement, and performance. One such study was conducted by 
Kim and Lee (2022). The findings showed that employees’ grit 
plays a positive imperative role in influencing employees’ quality 
of work life and in a similar manner affects their quality of life. It 
can be deduced from these findings that an employee who has 
higher grit is very likely to rate higher on work engagement level 
as a result of the positive effect that grit exerts on their quality of 
work-life and quality of life. The research of Von Culin et  al. 
(2014) asserted that the discrepancies in terms of orientation as 
it relates to happiness might produce some sort of individual 
disparity in grit. In other words, grit represents a medium-sized 
relationship in connection with engagement, “small-to-medium” 
correlation with a predilection towards substance, and “small-to-
medium (inverse)” relationship with a mindset directed at 
pleasure. Based on this study, Suzuki et al. (2015) indicated that 
individuals with a sense of happiness when engaging in work 
activities were more likely to attain success. Concisely, Suzuki 
et al. (2015) revealed that employee grit exerts a significant and 

positive influence on work engagement. Similarly, the study 
showed that when employees possess grit they are more likely to 
engage with their work totally compared to those without grit. 
Hence, it could be presumed that the grittier an employee, the 
potentially higher the influence, and subsequently, the 
work engagement.

As a result of the above-mentioned discussion, this study fairly 
assumes that an employee with a high level of grit will probably 
rate higher on the work engagement scale. The following 
hypothesis is therefore advanced:

H2: Grit is positively related to employees’ work engagement.

Work engagement and employee 
creativity

Work engagement within an organization has remained 
imperative for the upward positive progress of an organization, 
agency, or company. It is also very essential when it comes to 
stimulating smooth working attitudes within an organization 
which could eventually influence organizational success. The 
study by Bakker et al. (2020) argued that employees who are 
diligently engaged with their respective work are very probable 
to show a high level of improvement in their creative 
performance in the workplace. Corroborating this assertion is 
the study of Asif et  al. (2019) which posited that employees’ 
creativity, in an ethical leadership milieu is positively impacted 
in the workplace where employees are properly engaged with 
their work. This establishes the fact that there are empirical 
connections between the work engagement of employees and 
employees’ creativity. A positive link between the work 
engagement of school principals and their creativity has also 
been established (Bakker and Xanthopoulou, 2013). Based on 
the above arguments, we hypothesize that:

H3: Work engagement is positively related to employees’ 
creativity.

The mediating role of work engagement

This study incorporates into the research framework the 
mediating role of employees’ work engagement in the relationship 
between employees’ grit and creativity in the workplace. 
Accordingly, we seek to extend the existing bodies of research on 
work engagement and creativity. Numerous studies explored the 
mediating role of employees’ work engagement in different 
contexts (Sulea et  al., 2012; Yalabik et  al., 2013; Gupta and 
Shaheen, 2017; Chaudhary and Akhouri, 2018; Coetzee and van 
Dyk, 2018). A conspicuous inference drawn from these studies 
pointed to the effectiveness of work engagement as a mediator 
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between constructs that are related to different organizational 
activities, practices, and settings. In the study of Schaufeli and 
Bakker (2004) the association between job resources and turnover 
intentions was found to be mediated by engagement. In another 
study by Richardsen et al. (2006) work engagement was identified 
to partially mediate how individual features, JD-R (job demands-
resources) affect organizational commitment and self-efficacy. In 
the same vein, work engagement fully mediates the association 
between job resources (variety, control, and feedback) and 
behaviors that are proactive (Salanova and Schaufeli, 2008). Some 
past studies also identified a positive relationship between 
employees’ grit and work engagement (Von Culin et al., 2014; 
Suzuki et al., 2015; Kim and Lee, 2022). Similarly, other previous 
studies affirmed the link between work engagement and 
employees’ creativity in the workplace (Bakker and Xanthopoulou, 
2013; Asif et al., 2019; Bakker et al., 2020). Thus, we ask that apart 
from the foregrounded interplays, that is, between employees’ grit 
and work engagement; work engagement, and employees’ 
creativity, could there be any mediating influence that employees’ 
engagement exerts in the entire relationship? The quest to answer 
this question triggers the idea of integrating work engagement as 
a mediator. This results in developing the hypothesis below:

H4: Work engagement mediates the relationship between grit 
and employees’ creativity.

The moderating role of 
person-organization fit and 
feedback-seeking

Person organization fit theory (POF) delineates the 
consistency or conformity that exists between the interests, 
values, aims, and objectives of the organization and those of the 
employees (Amah and Ahiauzu, 2014). In other words, “P-E” fit 
explains the alignment and congruence between the employees 
and their organization’s critical mission, vision, values, or 
objectives (Sarac et al., 2014). According to the study by Edwards 
(2008), it was asserted that employees’ attitude or behavior in the 
workplace is not only predicted by their personal features or the 
environment where the organization is situated but also by the 
relationship between these highlighted predictive factors. Past 
research established the fact that in a situation whereby there is a 
strong person-organization fit both the employees and 
organization tend to benefit significantly as well as achieve a 
productive uptick. Also, more commitment to organizational 
goals or objectives, increased satisfaction, and turnover 
diminishment are other noticeable benefits (Tepeci and 
Bartlett, 2002).

The associative relationship between employees’ grit and 
employees’ work engagement deserves to be explored further 
along the lines of moderating mechanisms like person-
organization fit. An employee with high grit disposition tends to 

work harder with determination toward work engagement 
within the organization. The results of the study by Vogelsang 
(2018) showed a significant relationship between person-
organization fit, grit, and task performance. Task performance 
in this instance is a behavioral outcome similar to work 
engagement that every organization invariably aims to evaluate 
at one point or the other. This lends credence to the assertion 
that a good person-organization fit may stimulate employees 
into leveraging their grit characteristics to strengthen their 
desire, zeal, and energy for work. In other words, it is not 
improbable that an employee with strong grit features combined 
with a good person-organization fit will engage more effectively 
and efficiently with the work and vice versa. This notion leads to 
the next hypothesis which highlights person-organization fit as 
a moderating construct.

H5: Person organization fit moderates the relationship 
between grit and work engagement.

Many scholars defined the concept of feedback in different 
ways as it relates to different contexts. However, for this study, the 
definition of feedback within the context of organizations 
becomes appropriate. In this sense, Ashford and Cummings 
(1983) explained feedback as “a subset of information available to 
individuals in their work environment.” Feedback is information 
that denotes how well individuals are meeting various goals. In 
the interpersonal realm, feedback involves information about 
how an individual’s behaviors are perceived and evaluated by 
relevant others. Research focusing on feedback within an 
organization is rapidly becoming an important area of interest. 
This is because, gifted or talented employees are seen as “the most 
valuable asset and the key to organizational success” (Whelan 
et al., 2010; van der Rijt et al., 2012). Feedback helps in stimulating 
employee learning and steady development that can engender 
viable performance in individuals (Maurer et al., 2003; Ericsson, 
2009; Linderbaum and Levy, 2010; Salas et  al., 2010). Other 
scholars also found that feedback plays a vital role in 
organizational competitiveness (Maurer, 2001), organizational 
effectiveness, and other work outcomes (Kluger and DeNisi, 
1996). Feedback enhances work performance (Becker and 
Klimoski, 1989), affects organizational commitment (Norris-
Watts and Levy, 2004), job motivation (Gagne and Deci, 2005), 
and creativity (Zhou, 1998). Findings in the study of Gabriel et al. 
(2014) revealed that feedback is strongly and positively related to 
the dimensions of employee psychological empowerment such 
as; meaning, competence, and self-determination. In other words, 
the feedback environment fostered by supervisors can increase 
employee empowerment. In another study by Anseel et al. (2011), 
feedback type was found to be an important moderator between 
achievement goals and task performance. It is therefore against 
the backdrop of extant literature review that this study integrates 
the moderating role of feedback in the relationship between 
employee work engagement and employee creativity. It is believed 
that feedback can strengthen how well an employee engages with 
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work within a work organization. Similarly, past studies also 
identified feedback as highly significant in improving 
organizational performance, creativity, and innovation (De 
Stobbeleir et al., 2011). This study, therefore, comes up with the 
hypothesis below, situating feedback as a mediator:

H6: Feedback moderates the relationship between work 
engagement and employees’ creativity.

Materials and methods

Participants and procedures

Participants were Master’s and Ph.D. research assistants from 
top-notch universities in China and were engaged via WeChat. 
WeChat is the most extensive social media application in China. 
The research assistants meet the criteria of being knowledge 
workers because they are experienced, creative, and have high 
degrees of expertise in their field of specialization. Therefore, 
we believe that these participants are highly involved with creative 
engagement in their workplace.

A total of 450 respondents were expected to participate, 
however only 422 participated. From these, 21 were excluded 
during the screening stage due to incomplete information. The 
Kaiser-Meyer-Olkin Measure (KMO) approach was used to 
measure the 401 sample’s adequacy or strength (Kaiser, 1974). 
The resulting value of 0.814 exceeded the criteria of >0.50, 
showing that the sample size is adequate for this study’s 
estimations. The final sample of 401 consisted of 102 females 
(25.4%) and 299 males (74.6%). The majority of the participants 
were not more than age 29 (54.6%). Participants’ work experience 
was between 1 and 5 years (54.1%) (Table 1).

Measures

All scale items were validated English scales from extant 
literature and were translated from English into Chinese and then 
translated back into English to confirm their contextual meaning was 
maintained (Brislin, 1980). We used a seven-point Likert scale (from 
1 = strongly disagree to 7 = strongly agree) to measure each item.

Grit

Participants completed the translated Chinese version of the 
short grit scale. The eight items on the short grit scale (Grit-S) 
developed by Duckworth and Quinn (2009) were used to assess 
participants’ grit-passion and perseverance for a long-term goal. 
The Grit-S comprised two subscales: perseverance and consistency 
of interest. The Grit-S is a simplified version of the original grit 
scale (Grit-O; Duckworth et al., 2007). Four items assessed the 
consistency of interest (e.g., “I often set a goal but later choose to 
pursue a different one”) and four items assessed the perseverance 
of effort (e.g., “I finish whatever I  begin”), In this study, the 
Cronbach alpha for the scale was 0.786.

Work engagement

We adopted the five scales from Utrecht Work Engagement 
Scale (UWES) from Schaufeli and Bakker (2004) to measure the 
extent to which employees are motivated to engage in their work. 
The five-scale was developed by Bledow et al. (2011). The affective 
shift model of work engagement assessed the three dimensions of 
work engagement—vigor, dedication, and absorption. 
Respondents were asked to indicate their agreement with items 
such as: (1) I feel strong and vigorous in my work; and (2) At my 
work, I feel bursting with energy. The Cronbach alpha for the scale 
was 0.958.

Creativity

Creativity was assessed with four items which were adapted 
from the scale developed by Farmer et al. (2003). Respondents 
were asked to report their level of creativity by indicating their 
agreement with items such as: (1) I try new ideas or methods first; 
(2) and I seek new ideas and ways to solve problems. This scale 
was developed for the Chinese context to reveal the Chinese view 
of employee creativity. The internal consistency of the scale, 
measured with Cronbach’s alpha coefficient, was 0.935.

Performance feedback

To assess the quality of the self-initiated feedback from the 
supervisor and coworker, we used one of the scales of widely used 

TABLE 1 Sample demographics statistics, N = 401.

Variable Category Frequency Percent

Gender Male 299 74.6

Female 102 25.4

Age 18–29 years 219 54.6

30–39 years 124 30.9

40–49 Years 39 9.7

50 years and 

above

19 4.7

Work 

experience

≤ a year 46 11.5

1-5 years 217 54.1

6-10 years 78 19.5

≥ 10 years 60 15.0

Education Masters 203 50.6

Ph.D. 198 49.4
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feedback environment scales from Steelman et  al. (2004) that 
measures the feedback quality of the supervisor and coworker. The 
scale consists of 10 items, 5 items measured the self-initiated 
feedback quality from the supervisors, and 5 items measured the 
self-initiated feedback quality from the coworker. Thus, self-
initiated feedback quality is associated with the informational 
value of the feedback message. It also describes the perceived 
consistency and usefulness of self-initiated feedback. These items 
focused on the quality of the feedback employees themselves have 
initiated from their supervisors and colleagues. Sample items are: 
(1) My supervisor provides me valuable feedback concerning the 
performance of my tasks; and (2) my coworkers’ performance 
feedback is beneficial. The Cronbach’s alpha for performance 
feedback was 0.953.

Person-organization fit

We followed the definition of Kristof (1996). In her 
integrative review, she defined P-O fit as the compatibility 
between people and organizations that occurs when at least one 
entity offers what the other needs or shares similar essential 
characteristics, or both. Therefore, we evaluated P-O fit using 
three items from Cable and DeRue (2002). Cable and DeRue 
(2002) measured employees’ perceptions of P-O fit as a core 
work value by which employees judge their P-O fit by being 
drawn to organizations that exhibit characteristics similar to 
their own, and organizations, in turn, tend to choose individuals 
who are most similar to the organization. This scale has been 
validated in organizational behavior research (Cable and DeRue, 
2002; Edwards, 2008). Sample items include: (1) The things 
I value in life are extremely similar to things my university’s 
values; and (2) My personal values align with my university’s 
values and culture. The Cronbach’s alpha for the scale was 0.784.

Control variables

Age, gender, work experience, and education were chosen as 
control variables because they accurately reflect the respondents’ 
compositional situation. For the inclusion of these controls, 
we  followed the advice of previous researchers (Adewale and 
Mustapha, 2015; Allena-Ozolina and Bazbauers, 2017). According 
to their hypothesis, the aforementioned controls will have a 
positive significant impact on human behavior.

Data analysis

This section reports the data analytical strategy adopted to 
validate the proposed relationships of this study. The estimations 
were conducted using the Statistical Package for Social Sciences 
(SPSS) version 22 and Analysis of Moment Structures (AMOS) 
24 software.

Results

Common method bias and 
multicollinearity analysis

To rule out the likelihood of a high degree of common method 
bias due to a cross-sectional design and data (Podsakoff et al., 2003), 
Harman’s one-factor was conducted. Using the condition of no 
factor rotation, the cumulative percentage of 41.95% was below the 
recommended cut off point of less than 50% (Podsakoff et al., 2003). 
In addition, we estimated the level of collinearity between constructs 
using the variance inflation factor (VIF) approach (Kock and Lynn, 
2012). The highest VIF value of 1.849 obtained (Table 2) was below 
the cutoff point of 10 recommended by (Khan et al., 2021).

Reliability and validity analysis

Along with a similar prior cross-sectional design technique 
(Xiabao et al., 2022), we conducted an exploratory and confirmatory 
factor analysis (EFA and CFA) of grit, work engagement, feedback, 
person-organization fit, and employee creativity. Governed by the 
rule of thumb (Hair et al., 2010, 2017), composite reliability (CR) 
and Cronbach’s alpha (CA) were used to calculate construct 
reliability for each of these constructs. Table 3 reports the indices of 
Cronbach’s alpha (CA) and composite reliability (CR). The indices 
of these two types of reliability were greater than the minimum 
cutoff point of 0.70 for significance, indicating that all constructs/
variables in this study’s conceptual model were reliable.

Convergent validity (Table 3) was assessed using the values of 
average variance extracted (AVE) for all constructs. The AVE 
values were greater than the minimum cutoff point (0.5) for 
significance. This implied that there is adequate convergent 
validity for all constructs (Hair et al., 2010, Hair et al., 2017). The 
discriminant validity of constructs was confirmed using the square 
root of constructs AVEs. All AVE values (Table 2) were higher 
than the square of their correlation coefficients. This inferred that 
all constructs had discriminant validity (Fornell and Larcker, 1981).

Descriptive statistics and correlations

The means, standard deviations, and correlations of variables/
constructs were calculated using the Pearson correlation approach. 
The Pearson correlation approach estimated the degree of straight-
line relationship or strength of the linear relationship between 
constructs based on a correlation magnitude of 1.00 or −1.00 
(Pallant, 2016). Table 2 reports the results in full detail.

Hypothesis testing

Prior to the estimation of the hypothesis, we evaluated the fit 
of data to the model using the structural equation modeling 
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technique. As shown in Table 4, the results of RMSEA, GFI, CFI, 
NFI, IFI, and TLI values exceeded the required values of 0.90 
while chi-square statistics were less than the given cutoff point of 
5.0 (Hoe, 2008). Thus, we had an acceptable fit.

As illustrated in Table  5, Hypothesis 1, which states that 
employees’ grit has a significant positive relationship with 
employees’ creativity at the workplace was tested. We  found a 
significant positive correlation for this relationship (β = 0.093, 
p < 0.05). This means that Hypothesis 1 was valid. Hypothesis 2 
was also valid with β = 0.115, p < 0.001. This infers that employees’ 
grit has a significant positive relationship with employees’ work 
engagement at the workplace. Hypothesis 3 which claimed that 
employees’ work engagement has a significant positive relationship 
with employees’ creativity at the workplace was supported with a 
positive significant value of β = 0.649, p < 0.05. Employee work 
engagement was confirmed to mediate the relationship between 
employees’ grit and employees’ creativity (β = 0.781, p < 0.05). This 
validated Hypothesis 4. The final estimation validated the 
moderating effect of person-organization fit (β = 0.555, p < 0.05) 
and feedback (β = 0.639, p < 0.05). As a result, person-organization 
fit positively moderates the relationship between employees’ grit 
and employees’ work engagement (Hypothesis 5). In addition, 
feedback positively moderates the relationship between employees’ 
work engagement and employees’ creativity (Hypothesis 6). 
Table 5 reports the results of the path analysis.

Furthermore, the mediating effect of work engagement in the 
relationship between grit and creativity was further tested 
following step-by-step instructions recommended by Zhao et al. 
(2010). Zhao et al. (2010)’s method eliminates the necessity for an 
initial test of the significance of the X−Y variables. Accordingly, to 
assess the mediating effect, the estimation of the effects of a = X 
(independent variable) on M (mediator variable) and b = M on the 
Y (dependent variable) is the only requirement. Table  6 

summarizes the significant results of the mediation test for 
Hypothesis 4.

Discussion and conclusion

This study examined the relationship between grit and 
employee creativity through the mediating role of employee 
engagement and the moderating role of person-organization fit 
and feedback. A research model was also proposed to provide 
insights into the relationship between the variables mentioned 
earlier in this study (grit, feedback, person-organization fit, 
creativity). This research focus was triggered by prior emphases 
on grit and other organization outcome variables (Jordan et al., 
2019a; Kim and Lee, 2022) and the limited research on the role of 
grit in performance (i.e., grit and employee creativity; Crede, 
2018). The study confirmed that grit is associated with creativity 
as well as grit positive relationship with work engagement.

In general, the results support the proposed research model 
(Figure  1), which shows employee engagement as a positive 
mediator in the interplay between grit and employee creativity. 
The result of the mediating role of employee engagement further 
reaffirms its mediating role in different contexts (Salanova and 
Schaufeli, 2008; Sulea et al., 2012; Yalabik et al., 2013; Gupta and 
Shaheen, 2017; Chaudhary and Akhouri, 2018; Coetzee and van 
Dyk, 2018). In addition, the mediating role which employee 
engagement plays in the relationship between grit and employee 
creativity provides a more comprehensive approach to examining 
grit and employee creativity within an organization. Furthermore, 
positive relationships between grit, employee engagement, and 
employee creativity were also established in the results. We also 
found how two moderators (i.e., POF and Feedback) can 
strengthen the grit relationship with work engagement while 

TABLE 2 Descriptive statistics, mean, standard deviation, and correlations.

Variables 1 2 3 4 5 6 7 8 9

Gender 1

Tenure 0.153** 1

Education 0.460** 0.053 1

Age 0.096 0.366** 0.149** 1

Grit −0.011 0.033 −0.112* −0.051 (0.822)

Person organization fit −0.028 −0.069 0.096 0.102* 0.220** (0.847)

Work engagement 0.197** 0.058 0.217** 0.128* 0.069 0.374** (0.889)

Feedback 0.215** 0.025 0.254** 0.228** 0.120* 0.311** 0.638** (0.848)

Creativity 0.088 0.030 0.199** 0.106* 0.087 0.286** 0.655** 0.621** (0.843)

Mean 1.25 2.38 1.97 1.65 37.59 14.27 27.76 49.54 20.13

SD 0.436 0.875 0.717 0.842 4.551 2.803 4.975 7.313 4.457

VIF 1.342 1.214 1.362 1.259 1.102 1.275 1.836 1.849

CMB = 41.95%

N = 401; **p < 0.01 level (2-tailed); *p < 0.05 level (2-tailed). Square roots of AVEs are bracketed and bolded (constructs discriminant validity). SD, standard deviation; VIF, variance 
inflation factor; CMB, common method bias.
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feedback strengthens the relationship between work engagement 
and employee creativity. The results also show that 

person-organization fit significantly moderates the relationship 
between grit and work engagement, while feedback also 
moderates the relationship between work engagement and 
employee creativity. These results also reaffirm the important role 
that person-organization fit (Tepeci and Bartlett, 2002) and 
feedback (Maurer et al., 2003; Ericsson, 2009; Linderbaum and 
Levy, 2010; Salas et al., 2010) play within an organization. In other 
words, grit becomes effective in influencing employee work 
engagement when the person-organization fit is high. In addition, 
just like the indispensable moderating role of person-organization 
fit, feedback also plays a significant moderating role. The 
moderation analysis shows that work engagement is associated 
employee creativity when feedback is high. This study has several 
implications in facilitating gritty employees to remain engaged in 
organizational activities and request feedback on their job. This 
study revealed that the appropriateness of an individual work 
environment is most likely for a gritty person to become highly 
engaged with creative work activities. POF will strongly interact 
with grit, work engagement, and creativity especially when the 
organization correlates with one’s personality and the appropriate 
feedback is received, the organization is expected to show a strong 
relationship between grit and employee creativity (Figure 2).

Precisely, grit will affect creativity via the mediating effect of 
work engagement. It contributes to the literature by proposing the 
effect of personality variables in the workplace and situational 
mechanisms, addressing organizational performance results. 
Second, this study focused on the impact of grit on creativity, 
which has not been discussed much by previous researchers. 
Third, we  add to the literature on organizational behavior by 
showing that grit, work engagement, person-organization fit, and 
feedback are all determinants of employee creativity.

TABLE 3 Constructs measurement scale and properties.

Constructs Items Factor 
loadings

CA CR AVE

Feedback FQ1 0.792 0.950 0.954 0.720

FQ2 0.857

FQ3 0.877

FQ4 0.897

FQ6 0.891

FQ7 0.905

FQ8 0.751

FQ9 0.806

Work 

engagement

WE1 0.933 0.957 0.950 0.792

WE2 0.977

WE3 0.879

WE4 0.832

WE5 0.818

Creativity EC1 0.903 0.933 0.908 0.712

EC2 0.929

EC3 0.800

EC4 0.729

Person 

organization fit

POF1 0.796 0.825 0.884 0.718

POF2 0.831

POF3 0.911

Grit SGS1 0.730 0.720 0.926 0.677

SGS2 0.867

SGS4 0.803

SGS5 0.702

SGS7 0.919

SGS8 0.891

TABLE 4 Model fit indexes.

Categories Fit 
Indexes

Measurement Values

Parsimonious fit χ2/df <5.00 2.609

Absolute fit RMSEA >0.08 0.091

GFI >0.90 0.903

Incremental fit CFI >0.90 0.952

NFI >0.90 0.943

IFI >0.90 0.925

TLI >0.95 0.935

RMSEA, Root Mean Square of Error Approximation; GFI, Good of Fit Index; CFI, 
Comparative Fit Index; NFI, Normed Fit Index; χ2/df, Chi-square/Degree of Freedom; 
IFI, Incremental Fit Index; TLI, Tucker-Lewis Index.

TABLE 5 Summary of path analysis/hypotheses results

Hypothesis Path Coefficient 
(β)

Interpretation

H1 G->>C 0.093** Supported

H2 G->>WE 0.115*** Supported

H3 WE->>C 0.649*** Supported

H4 G->>WE->>C 0.781** Supported

H5 POF, 

G->>WE

0.555*** Supported

H6 F,WE->>C 0.639** Supported

G, grit; C, creativity; WE, work engagement; POF, Person organization fit; F, feedback.

TABLE 6 Mediation analysis.

Path Estimate 95% confidence 
interval

Result

Lower 
level

Upper 
level

G → WE → C 0.0320 0.0205 0.0708 Supported

G, grit; WE, work engagement; C, creativity.
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Theoretical and empirical contributions

This study contributes to TAT (Tett and Burnett, 2003) in two 
ways. First, we  accentuate grit, work engagement, person-
organization fit, and feedback as important determinants of 
employee creativity. Accordingly, this study extends the inadequate 
research on the effect of TAT’s emphasis on individuals’ traits in the 
workplace (Tandler et al., 2020). Specifically, we identify grit as a 
vital trait that influences workplace factors such as work 
engagement, person-organization fit, feedback, and creativity. To 
the best of our knowledge, no existing study has assessed the effects 
of these determinants of employee creativity in a work setting.

Second, our examination of the mediating and moderating 
effects of person-organization fit and feedback advances the TAT 
by providing a new understanding of the mechanisms via which 
an employee’s grit influences his or her creativity. In general, 
extant studies provided insight into individuals’ traits in the 
workplace (Duckworth and Gross, 2014; Tandler et al., 2020), yet 
there are no insights regarding grit and the mechanisms via which 
it contributes to employee creativity.

From the empirical standpoint, the roles of these determinants 
of employee creativity have received no attention in China, 
particularly how researchers’ grit influences their creativity. 
Consequently, our empirical findings provide Chinese universities 
with a strategic posture to increase the outcomes of researchers. 
Empirically, we  provide evidence that can be  replicated in 
other contexts.

Limitations and suggestions for future 
research

A few limitations were identified in this study despite the many 
significant findings generated. The first limitation has to do with the 
study’s sample. The sample consisted of research assistants studying 
at top-notch Universities in China. This group of people cannot 
represent the totality of professional workers because they are only 
selected according to their educational level, and they cannot 
be compared with professional workers from other organizations. 
Despite these limitations, the study is the first to examine the 

interplay between grit, person-organization fit, work engagement, 
feedback, and employee creativity. This study adds to the evidence 
for the direct effects of grit and work engagement on employee 
creativity. In furtherance of this, it would be suggested that future 
research should consider widening the scope of the sample to cover 
professional workers from different organizations especially those 
who are not studying but are full-time workers. This will help in 
generalizing the research findings.

Another limitation of this study is the use of a cross-
sectional research method and data, which prevents significant 
causal inferences or prediction of the hypothesized correlations. 
Although, this is a shortcoming of single response cross-
sectional research (Huang, 2016), future studies can adopt 
other approaches such as an experimental or a longitudinal 
research design to examine the causal relationships between 
grit, employee engagement, employee creativity, person-
organization fit, and feedback. Subsequent studies should also 
integrate more mediating and moderating variables in studying 
the relationship between grit and employee creativity 
in organizations.
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Introduction: High stress at work is associated with negative health outcomes for

workers, making stress prevention a critical challenge. Overtime work is an influential

stress factor. This study, therefore, aimed to longitudinally evaluate how stress

increased depending on changes in working hours among Japanese white-collar

workers.

Methods: We targeted 3,874 participants who were full-time workers and were

recognized as having low stress in a web-based cohort in 2018 (T1) and 2019

(T2). We performed univariate and multivariate logistic regression with the following

variables: years of experience, years of education, medical background, income, and

roommates.

Results: We observed a greater increase in stress among female who worked 41–

50h per week at T1 and more than 50 hours per week at T2, and those who worked

more than 50h per week at T1 and 35–40/41–50h per week at T2, compared to

those who worked 41–50h per week both at T1 and T2, with odds ratios (ORs) and

95% confidence intervals (95% CI) of OR= 2.09, 95% CI (1.18, 3,70); OR=1.86, 95% CI

(1.14, 3.03), respectively. However, no association between change in working hours

and stress was found among male.

Discussion: These results show that reducing stress requires decreasing working

hours as well as identifying factors that lead to high stress.

KEYWORDS

stress, working hours, white-collar, longitudinal study, full-time workers

1. Introduction

High stress is generally viewed as harmful to an individual’s physical and mental state

(1). While there are several types of stressors, recent studies have shown that high stress

at work is associated with increased risk of negative health outcomes, including impaired

cognitive function, depression, cardiovascular diseases, and poor sleep quality (2–4). Hence, the

prevention of work-related stress is widely recognized as a critical challenge for occupational

health and safety (5).

Overtime work is generally thought to be one of the most influential risk factors for high

stress (6). Typically defined as 55 working hours or more per week, overtime work is also a

risk factor for health-related problems such as coronary heart disease (7). High job demands

can result in burnout and other risks as a consequence of overwork (8). It is believed that

stress increase as a result of these factors. Overtime work of more than 40 h per week was

associated with higher levels of stress in a representative sample of the United States population

(9). In a study analyzing the impact of long working hours on psychosocial stress response
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among white-collar workers in one Korean company, working 60

or more hours per week was significantly associated with higher

stress compared to working 40–44 h per week (10). Among 59,021

Japanese workers in 117 companies, the length of working hours

was positively associated with various higher stress responses,

including “irritability,” “fatigue,” “anxiety,” “depression,” and “somatic

responses” for both genders (11). In fact, in Japan, where overtime

work has been prevalent, the government has considered stress

management to be of paramount importance. Japan is the first

country in the world to make annual stress check tests legally

mandatory in a workplace with 50 or more employees, since 2014

(12, 13). The stress check is performed using the Brief Job Stress

Questionnaire (BJSQ), developed based on the demand-control-

support model (14, 15).

In addition, the Japanese government is trying to reduce long

working hours as one measure to address the shortage of workers

(16). The outbreak of the novel coronavirus infection may have

increased the working hours and various other burdens on some

workers. Even previously stress-free individuals may have been

exposed to new stress risks. However, previous research has shown

that only those currently working long hours tend to have high stress.

It remains to be seen which people will likely become highly stressed

in the future, depending on changes in working style. Understanding

who is prone to high stress among those who are not under high

stress may help employers implement measures to prevent high levels

of stress.

Therefore, we longitudinally examined how many participants

were identified as having high stress after 1 year based on a survey

conducted at two time points among a representative sample of

Japanese workers. To focus on the increase in stress between the two

points, we targeted those identified as having low stress at the first

point. Additionally, we examined differences in how stress increased

depending on changes in working hours by gender, considering that

women andmen in Japan have significantly different ways of working

(17). As in the previous study mentioned earlier, we targeted white-

collar workers aged 20–64 years, which is also validated by the fact

that the most common type of work in Japan is white-collar.

2. Materials and methods

2.1. Data and materials

We used the same data as in a previous study (18). A web-

based cohort survey regarding the occupational safety of 30,000

workers was conducted twice in October 2018 (T1) and October

2019 (T2) in collaboration with a research company in Tokyo,

Japan. This company has one of the largest online research panels

in Japan with over 1.8 million voluntarily registered panelists. To

minimize selection bias, we selected a sample of Japanese workers

aged 20–64 years based on the composition ratio of workers by

industry, gender, and age in the Labor Force Survey by the Japanese

Ministry of Internal Affairs and Communications. The research

company randomly sent an e-mail invitation to registered workers to

participate in the study. Workers who provided web-based informed

consent were selected to participate in the survey. They completed a

self-reported online questionnaire consisting of questions regarding

demographic, job-related, and life-related variables, as well as

health-related outcomes. The study protocol was approved by the

Institutional Review Board of the Jikei University School ofMedicine,

Tokyo, Japan, in 2018 [No. 30-153(9174)].

2.2. Measures of stress and working hours

We selected full-time employees (over 35 h per week as the

average working hours during the last 6 months) who reported being

professional or general clerks, based on the Japan Standard Industrial

Classification established by the Japanese Ministry of Internal Affairs

and Communications.

We targeted those employees identified as having low stress at

T1 using the BJSQ, a tool widely used to evaluate job-related stress

in Japan (19). In this study, low-stress population was identified

as the population not determined to have high stress according

to the following criteria. The BJSQ comprises 57 items that assess

(A) job stressors, (B) psychological and physical stress responses,

and (C) buffering factors. (A) Job stressors include quantitative job

overload, qualitative job overload, physical demands, job control,

skill utilization, interpersonal conflict, poor physical environment,

suitable jobs, and intrinsic rewards (17 items). (B) Psychological and

physical stress responses include lassitude, irritation, fatigue, anxiety,

depression, and physical stress responses (29 items). (C) Buffering

factors include supervisor support, co-worker support, and support

from family and friends (9 items). Those whose scores in section (B)

were over 76, or whose total scores in sections (A) and (C) were over

75 and scores in section (B) were over 62 were defined as having high

stress (20).

The outcome measure of the present study was to check whether

each participant was defined as having high stress at T2 in the

following two ways: when the score criterion in section (B) only,

representing physical reaction, was met (criterion A); when the score

criterion in sections (A) and (C) were met even if the score criterion

in section (B) was not met (criterion B).

We grouped self-reported average working hours per week in the

last 6 months into seven categories based on how the hours changed

between T1 and T2: 35–40 h/week in T1 remained the same or

increased in T2, 41–50 h/week in T1 decreased, remained the same, or

increased in T2, and 51 h/week or more in T1 decreased or remained

the same in T2. Since many Japanese workers are required to work

the full 40 legal working hours, we considered working 40 h plus a

few hours of overtime per week as the most standard way of working.

Therefore, we set the reference group as those who worked 41–50 h

per week in both T1 and T2.

2.3. Other variables

We categorized years of experience in the job into four categories:

5 years or less, 6–10 years, 11–20 years, 21 years or more. We

split years of education into two categories based on whether each

participant graduated from college. We assessed medical background

according to whether each participant was using medications. We

divided income into four categories: those whose income at T2

increased, decreased, or remained the same compared to T1 and those

who did not want to answer. We grouped roommate status into two

categories: those whose number of roommates remained the same

or increased/decreased.

Frontiers in PublicHealth 02 frontiersin.org
307

https://doi.org/10.3389/fpubh.2023.1076024
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Ozawa et al. 10.3389/fpubh.2023.1076024

2.4. Statistical analysis

First, we summarized the demographic and baseline

characteristics of those who met the eligibility criteria for each

category of working hours. Second, we conducted univariate logistic

regression to determine whether participants had high or low stress

at the second point based on criteria A and B, as well as only criterion

A as the objective variable, and how working hours changed between

the first and second points according to the classification mentioned

above as the explanatory variable. We also conducted multivariate

logistic regression with years of experience, years of education,

medical background, income, and roommates as other variables.

In these model analyses, crude/adjusted odds ratios (ORs) with

95% confidence intervals (CIs) and p-values were calculated. The

robustness of the results was confirmed by a sensitivity analysis

in which the cut-off for working hours was changed from 50 to

60 h. Statistical significance was set at P < 0.05. All analyses were

conducted using STATA version 17.0 (STATA Corp., College Station,

TX, USA).

3. Results

Of 7,012 voluntary registered panelists who answered that they

were general clerks or professionals, 5,165 worked an average of over

35 h per week during the last 6 months. Among them, 4,051 were

identified as having low stress at T1. After excluding those who did

not answer at either T1 or T2 or changed occupations between T1

and T2, data from 3,874 participants (2,167 female and 1,707 male)

were analyzed.

The characteristics of the study participants, according to the

category of working hours, are shown in Table 1. The mean age

was approximately 43 years for both genders. About 45% of

female participants and 72.5% of male participants reported having

graduated from college; 27.7% of female participants and 58.4% of

male participants reported being professional. Among female and

male participants, the proportion of those identified as highly stressed

based on criteria A and B was 14.6 and 14.3%, respectively. When

identifying the highly stressed state using only criterion A, the rates

were 13.1 and 12.7% for female and male participants, respectively.

Table 2 shows the results of univariate and multivariate logistic

regression for both male and female when identifying high stress at

T2 based on criteria A and B. The percentages of female and male

who were identified as highly stressed at T2 and who worked 41–

50 h per week at both T1 and T2 (reference) were 11.2 and 13.6

%, respectively. In Table 3, crude ORs for high stress among female

were higher for those who worked 41–50 h per week at T1 and more

than 50 h at T2, for those who worked more than 50 h per week at

T1 and 35–40 h/41–50 h per week at T2, and for those who worked

more than 50 h per week at both T1 and T2 [OR = 2.20 [95% CI,

1.25–3.88]: OR= 2.07 [95% CI, 1.28–3.34]: OR= 1.78 [95% CI, 1.06–

3.00], respectively]. However, among male, none of the categories of

working hours showed statistically significant results.

When analyzing other variables together with working hours,

ORs for high stress among female were higher for those who worked

41–50 h per week at T1 and more than 50 h at T2, and for those who

worked more than 50 h per week at T1 and 35–40 h/41–50 h per week

at T2 (OR= 2.09 [95%CI, 1.18–3.70]: OR= 1.86 [95%CI, 1.14–3.03],

respectively). In addition, ORs for high stress among female were

higher for those whose income had decreased at T2 (OR= 1.54 [95%

CI, 1.09–2.17]). ORs for high stress among female were lower for

those whose years of experience were more than 10 years and more

than 20 years [OR = 0.67 [95% CI, 0.49–0.93]: OR = 0.68 [95% CI,

0.46–1.00], respectively]. On the other hand, amongmale, none of the

categories of working hours showed statistically significant results,

except that ORs for high stress were significantly higher among male

whose number of roommates had increased or decreased (OR= 2.07

[95% CI, 1.28–3.35]).

The direction of ORs did not change in the sensitivity

analyses in which the cut-off for working hours was changed

(Supplementary Table S1).

Table 4 shows results of univariate and multivariate logistic

regression of both male and female participants when identifying

high stress at T2 based only on criterion A. The rate of female and

male participants who were identified as highly stressed at T2 and

who worked 41–50 h per week both at T1 and T2 (reference) were 9.2

and 12.0%, respectively. In addition to categories of working hours

which showed statistically significant data in Table 4, crude ORs for

high stress among female were higher for those who worked 35–40 h

per week at T1 and T2, and for those who worked 35–40 h per week at

T1 and 41–50/51 h per week at T2 as well [OR= 1.52 [95% CI, 1.06–

2.18]; OR = 1.69 [95% CI, 1.05–1.72], respectively]. When analyzing

other variables, ORs for high stress among male were lower for those

whose type of work was professional.

4. Discussion

In the present study, we used a nationally representative sample

of white-collar workers in Japan to examine the prevalence of those

who had low stress at the first time point but had high stress 1 year

later. We considered the relationship between changes in working

hours and stress levels. The incidence of high stress for male and

female in this population based on criteria A and B was 14.6 and

14.3%, respectively, reflecting no gender difference in the number

of new cases of stress per year. Our results were consistent with

the prevalence of stress studied cross-sectionally (20). We evaluated

an association between changing working hours and high stress in

a longitudinal design, which had previously been proposed only in

a cross-sectional manner (21). Although, as expected, high stress

occurred when working hours increased in a longitudinal design,

more than 11.5% of those whose working hours either decreased or

remained the same were highly stressed 1 year later. Because stress

levels can change over time, it is important to monitor these levels

in workers (12, 13) to prevent accidents, injuries, and worsening

health (5).

Regarding the degree of increasing stress between categories of

changes in working hours, an interesting result was that in female,

there was a greater increase in stress compared to the reference

group in several working categories; contrastingly, none of the

working hour categories showed statistically significant data among

male. One potential reason for this phenomenon could be that,

as the previous study mentioned, long working hours were related

to the risk of high stress levels; women were also more likely to

respond negatively to high job strain (22) than were men. Higher

job strain due to increased working hours can predispose women

to higher stress. Additionally, the effect of increased work intensity

on worker satisfaction can be buffered by high autonomy (23, 24).
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TABLE 1 Summary of backgrounds and characteristics of female workers.

Working hours
(Hours per week)

T1 (October 2018) 35∼40 41∼50 51∼ Total
(female)

T2 (October 2019) 35∼40 41∼50/51∼ 35∼40 41∼50 51∼ 35∼40/41∼50 51∼

n 842 225 218 509 92 150 131 2,167

Age, mean (standard deviation) 44.1 (10.1) 42.6 (9.6) 42.6 (9.7) 43.5 (9.5) 42.3 (8.7) 41.4 (9.7) 42.2 (9.6) 43.3 (9.8)

Education year≥16 years, n (%) 355 (42.2) 97 (43.1) 89 (40.8) 238 (46.8) 48 (52.2) 73 (48.7) 75 (57.3) 975 (45.0)

Professional, n (%) 157 (18.7) 75 (33.3) 72 (33.0) 154 (30.3) 30 (32.6) 55 (36.7) 57 (43.5) 600 (27.7)

Years of experience, n (%)

≤5 years 256 (30.4) 71 (31.6) 77 (35.3) 148 (29.1) 33 (35.9) 47 (31.3) 38 (29.0) 670 (30.9)

6∼10 years 199 (23.6) 54 (24.0) 36 (16.5) 103 (20.2) 27 (29.4) 41 (27.3) 33 (25.2) 493 (22.8)

11∼20 years 239 (28.4) 67 (29.8) 66 (30.3) 158 (31.0) 22 (23.9) 40 (26.7) 32 (24.4) 624 (28.8)

≥21 years 148 (17.6) 33 (14.7) 39 (17.9) 100 (19.7) 10 (10.9) 22 (14.7) 28 (21.4) 380 (17.5)

Income change, n (%)

No change 384 (45.6) 108 (48.0) 101 (46.3) 256 (50.3) 47 (51.1) 55 (36.7) 70 (53.4) 1,021 (47.1)

Increased 161 (19.1) 39 (17.3) 35 (16.1) 97 (19.1) 20 (21.7) 28 (18.7) 21 (16.0) 401 (18.5)

Decreased 125 (14.9) 29 (12.9) 33 (15.1) 64 (12.6) 12 (13.0) 25 (16.7) 19 (14.5) 307 (14.2)

No answer 172 (20.4) 49 (21.8) 49 (22.5) 92 (18.1) 13 (14.1) 42 (28.0) 21 (16.0) 438 (20.2)

The number of roommates changed, n (%) 46 (5.5) 15 (6.7) 16 (7.3) 33 (6.5) 3 (3.3) 15 (10.0) 12 (9.2) 140 (6.5)

With treatment, n (%) 59 (7.0) 14 (6.2) 9 (4.1) 34 (6.7) 5 (5.4) 13 (8.7) 18 (13.7) 172 (7.0)

High-stressed at T2 (all the region), n (%) 121 (14.4) 36 (16.0) 28 (12.8) 57 (11.2) 20 (21.7) 31 (20.7) 24 (18.3) 317 (14.6)

High-stressed at T2 (only B region), n (%) 113 (13.4) 33 (14.7) 26 (11.9) 47 (9.2) 18 (19.6) 26 (17.3) 20 (15.3) 283 (13.1)

T1, Survey in October 2018; T2, Survey in October 2019.
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TABLE 2 Summary of backgrounds and characteristics of male workers.

Working hours
(Hours per week)

T1 (October 2018) 35∼40 41∼50 51∼ Total
(male)

T2 (October 2019) 35∼40 41∼50/51∼ 35∼40 41∼50 51∼ 35∼40/41∼50 51∼

n 344 153 152 493 133 165 267 1,707

Age, mean (standard deviation) 48.7 (10.7) 44.7 (10.3) 45.6 (10.1) 43.8 (10.5) 43.4 (9.5) 43.9 (10.0) 43.3 (10.2) 44.9 (10.5)

Education year≥16 years, n (%) 229 (66.6) 106 (69.3) 110 (72.4) 362 (73.4) 97 (72.9) 127 (77.0) 206 (77.2) 1,237 (72.5)

Professional, n (%) 158 (45.9) 85 (55.6) 84 (55.3) 299 (60.7) 86 (64.7) 102 (61.8) 183 (68.5) 997 (58.4)

Years of experience, n (%)

≤5 years 126 (36.6) 64 (41.8) 53 (34.9) 175 (35.5) 48 (36.1) 56 (33.9) 84 (31.5) 606 (35.5)

6∼10 years 59 (17.2) 30 (19.6) 25 (16.5) 94 (19.1) 25 (18.8) 34 (20.6) 53 (19.9) 320 (18.8)

11∼20 years 72 (20.9) 25 (16.3) 37 (24.3) 112 (22.7) 33 (24.8) 40 (24.2) 60 (22.5) 379 (22.2)

≥21 years 87 (25.3) 34 (22.2) 37 (24.3) 112 (22.7) 27 (20.3) 35 (21.2) 70 (26.2) 402 (23.6)

Income change, n (%)

No change 183 (53.2) 69 (45.1) 74 (48.7) 271 (55.0) 62 (46.6) 90 (54.6) 137 (51.3) 886 (51.9)

Increased 65 (18.9) 34 (22.2) 34 (22.4) 102 (20.7) 40 (30.1) 34 (20.6) 60 (22.5) 369 (21.6)

Decreased 44 (12.8) 26 (17.0) 21 (13.8) 63 (12.8) 17 (12.8) 15 (9.1) 40 (15.0) 226 (13.2)

No answer 52 (15.1) 24 (15.7) 23 (15.1) 57 (11.6) 14 (10.5) 26 (15.8) 30 (11.2) 226 (13.2)

The number of roommates changed, n (%) 19 (5.5) 11 (7.2) 8 (5.3) 25 (5.1) 8 (6.0) 14 (8.5) 15 (5.6) 100 (5.9)

With treatment, n (%) 94 (27.3) 30 (19.6) 33 (21.7) 88 (17.9) 22 (16.5) 25 (15.2) 44 (16.5) 336 (19.7)

High-stressed at T2 (all the region), n (%) 43 (12.5) 24 (15.7) 22 (14.5) 67 (13.6) 22 (16.5) 20 (12.1) 46 (17.2) 244 (14.3)

High-stressed at T2 (only B region), n (%) 42 (12.2) 22 (14.4) 20 (13.2) 59 (12.0) 16 (12.0) 19 (11.5) 38 (14.2) 216 (12.7)

T1, Survey in October 2018; T2, Survey in October 2019.
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TABLE 3 Estimated odds ratios for high stress based on the Brief Job Stress Questionnaire by gender.

Female Male

Crude Adjusted Crude Adjusted

OR 95%CI p value OR 95% CI p value OR 95% CI p value OR 95% CI p value

Working hours

(hours per week)

35∼40 at T1 and 35∼40

at T2

1.33 0.95–1.86 0.096 1.31 0.93–1.84 0.119 0.91 0.60–1.37 0.646 0.84 0.55–1.27 0.413

35∼40 at T1 and

41∼50/51∼ at T2

1.51 0.96–2.37 0.073 1.45 0.92–2.29 0.108 1.18 0.71–1.96 0.515 1.14 0.68–1.90 0.616

41∼50 at T1 and 35∼40

at T2

1.17 0.72–1.89 0.527 1.13 0.70–1.84 0.613 1.08 0.64–1.81 0.783 1.04 0.62–1.76 0.871

41∼50 at T1 and 41∼50

at T2

1.00 reference 1.00 reference 1.00 reference 1.00 reference

41∼50 at T1 and 51∼

at T2

2.20 1.25–3.88 0.006 2.09 1.18–3.70 0.012 1.26 0.75–2.13 0.388 1.29 0.76–2.18 0.352

51∼ at T1 and

35∼40/41∼50 at T2

2.07 1.28–3.34 0.003 1.86 1.14–3.03 0.013 0.88 0.51–1.50 0.630 0.86 0.50–1.47 0.570

51∼ at T1 and 51∼ at T2 1.78 1.06–3.00 0.030 1.69 1.00–2.87 0.051 1.32 0.88–1.99 0.179 1.37 0.91–2.07 0.134

Years of experience ≤5 years 1.00 reference 1.00 reference

6∼10 years 1.08 0.79–1.48 0.613 0.74 0.50–1.17 0.147

11∼20 years 0.67 0.49–0.93 0.017 0.99 0.68–1.43 0.936

≥ 21 years 0.68 0.46–1.00 0.048 1.06 0.73–1.54 0.768

Education years < 16 years 1.00 reference 1.00 reference

≥ 16 years 1.12 0.87–1.43 0.388 0.77 0.57–1.04 0.091

Treatment Without medication 1.00 reference 1.00 reference

With medication 0.87 0.53–1.43 0.580 1.07 0.76–1.51 0.709

Income change No change 1.00 reference 1.00 reference

Increased 1.08 0.77–1.51 0.663 0.88 0.62–1.26 0.479

Decreased 1.54 1.09–2.17 0.015 0.92 0.60–1.40 0.698

No answer 1.32 0.96–1.81 0.089 1.00 0.66–1.52 0.988

Someone who lives

with you

No change 1.00 reference 1.00 reference

Increased/decreased 1.42 0.92–2.20 0.118 2.07 1.28–3.35 0.003

Type of work General clerk 1.00 reference 1.00 reference

Professional 1.14 0.87–1.50 0.347 0.76 0.57–1.02 0.066

OR, odds ratio; 95% CI, 95% confidence interval; T1, Survey in October 2018; T2, Survey in October 2019.
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TABLE 4 Estimated odds ratios for high stress based on (B) psychological and physical stress responses category of the Brief Job Stress Questionnaire by gender.

Female Male

Crude Adjusted Crude Adjusted

T1 T2 OR 95%CI p value OR 95% CI p value OR 95% CI p value OR 95% CI p value

35–40 35–40 1.52 1.06–2.18 0.022 1.50 1.04–2.15 0.030 1.02 0.67–1.56 0.916 0.95 0.62–1.47 0.830

41∼50/51∼ 1.69 1.05–1.72 0.031 1.64 1.02–2.65 0.043 1.24 0.73–2.09 0.432 1.19 0.70–2.03 0.526

41∼50 35∼40 1.33 0.80–2.21 0.270 1.31 0.78–2.18 0.304 1.11 0.65–1.92 0.696 1.08 0.62–1.86 0.794

41∼50 1.00 reference 1.00 reference 1.00 reference 1.00 reference

51∼ 2.39 1.32–4.34 0.004 2.26 1.24–4.13 0.008 1.01 0.56–1.81 0.984 1.01 0.56–1.83 0.967

51∼ 35∼40/41∼50 2.06 1.23–3.46 0.006 1.86 1.10–3.15 0.020 0.96 0.55–1.66 0.876 0.92 0.53–1.61 0.772

51∼ 1.77 1.01–3.11 0.047 1.68 0.95–2.97 0.075 1.22 0.79–1.89 0.372 1.26 0.81–1.96 0.310

Years of experience ≤5 years 1.00 reference 1.00 reference

6∼10 years 1.12 0.81–1.54 0.510 0.74 0.47–1.15 0.181

11∼20 years 0.65 0.46–0.92 0.014 1.06 0.72–1.56 0.778

≥21 years 0.74 0.50–1.10 0.142 1.16 0.78–1.72 0.472

Education years <16 years 1.00 reference 1.00 reference

≥16 years 1.18 0.91–1.54 0.201 0.80 0.58–1.09 0.156

Under treatment Without treatment 1.00 reference 1.00 reference

With treatment 0.88 0.52–1.47 0.621 0.90 0.62–1.31 0.582

Income change No change 1.00 reference 1.00 reference

Increased 1.14 0.80–1.63 0.454 0.97 0.67–1.42 0.893

Decreased 1.57 1.10–2.26 0.014 0.91 0.58–1.43 0.670

No answer 1.29 0.93–1.81 0.131 1.13 0.73–1.74 0.578

Roommate No change 1.00 reference 1.00 reference

Increased/decreased 1.41 0.89–2.23 0.142 2.12 1.29–3.48 0.003

Type of work General clerk 1.00 reference 1.00 reference

Professional 1.08 0.81–1.44 0.608 0.74 0.54–1.00 0.050

OR, odds ratio; 95% CI, 95% confidence interval; T1, Survey in October 2018; T2, Survey in October 2019.
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In this study, male made up a higher proportion of professional

workers than did female, which is common. Professional workers

may have higher autonomy (23). Being a professional worker is

a buffering factor between long working hours and high stress,

given that ORs for high stress among male were lower among

those who were professional workers when high stress was evaluated

based only on criterion A. Similar results were observed in the

previous study: among IT company workers aged 40 years or

younger, there were no significant differences in mental and physical

status between overtime work (>45 h/month overwork) and non-

overtime work groups in both sexes (25). IT professionals often

find themselves coerced into accepting high workloads under high

pressure to shorten the time to market, as well as to learn new

skills because of rapid advances in technology (26, 27). However,

elevated job strain can be lessened by providing job autonomy and

skill variation to employees (28). Considering professionals have

higher job autonomy than do other occupations, high job autonomy

could mitigate the negative effects of increased working hours on

stress levels.

Among female, both increased and decreased working hours

caused a greater increase in stress than when working hours

were stable. Women’s working hours could have been reduced

involuntarily, resulting in high stress. Furthermore, employers

might have cut their working hours due to poor job performance

related to distress associated with work–family conflict (29, 30).

Indeed the interaction between conditions at work and at home

plays an important role in determining the health of women

employees, whereas the health of employed men is determined

more selectively by working conditions (31). This difference

is expected to be more evident in Japan, where women are

still responsible for performing domestic chores according to

traditional gender roles (32). In fact, among middle-aged Japanese

working women, regular employees have poorer self-reported

health than non-regular employees, a difference attributed to

experiencing more strain related to work–family conflict (33).

Additionally, in various countries, women face an increased risk

of health problems due to long working hours and greater

family responsibilities (34, 35). Hence, work–family conflict could

induce high levels of stress in women employees. To reduce such

conflict, employers could willingly adopt flexible work schedules,

which could promote a better balance between work and personal

life (36).

Incidence of high stress might directly and indirectly be related

to economic status. In women, reduction of income could be related

to increasing stress, and lead to dissatisfaction at work; this situation

can adversely affect employees’ mental and physical health and

their overall wellbeing (37). This is also true in men; ORs for

high stress among men were significantly higher for those whose

number of roommates increased or decreased. Studies show that

being separated is associated with a high prevalence of psychological

distress in both men and women (38). One reason high stress

was also observed in male whose roommates had increased could

be related to male gender roles at home. In Japan, gender roles

are still characterized by the model of a strong man being the

breadwinner and by women’s low level of participation in the

workforce (39). Marriage has been shown to enhance negative effects

of unemployment on men’s mental health but act as a buffer among

women; thus, it is reasonable to suppose that marriage can stimulate

men’s sense of responsibility, which could predispose them to high

stress (40).

When evaluating the high-stress state based only on criterion

A, the incidence in female and male was still 13.1 and 12.7%,

respectively. A previous study also showed a subtle difference in

prevalence between criteria A and B and using only criterion A.

In a financial company comprising 7,356 male and 7,362 female

employees, the prevalence of high stress based on criteria A and B

of the BJSQ was 5.6% for male and 15.0% for female. When evaluated

based on criterion A, the prevalence was 4.5% for male and 13.2%

for female (19). Combined with the results of previous studies, our

results suggest that over the course of 1 year, Japanese employees

can progress to high stress levels severe enough to cause physical

reactions. Studies have indicated that workers in Japan working

more than 50 h per week have an increased risk of occupational

accidents (41), and workers in the EU who work more than 55 h

per week have an increased risk of stroke, atrial fibrillation, and

several other diseases (42–44). Notably, in this study, the increase

in stress occurred in all categories for male, although there was

no difference among the categories of the changes in working

hours. The effect on objective outcome may be different when stress

increases in situations with increased working hours and in other

situations. Further studies are needed to evaluate long-term outcomes

in Japan.

In this study, we investigated working hours to identify groups

prone to high stress among homogeneous groups not in a high stress

state, especially regarding changes in working hours. In recent years,

efforts have been made to reduce the working hours in Japan (16);

however, the amount of reduction varies by industry, and in some

occupations, the workload increased due to the COVID-19 pandemic

(45). From a preventive perspective, it might be important to not

only manage working hours according to job demands, but also

create a positive workplace by, for example, providing co-worker

support and job autonomy, and allowing flexible work styles. It is

also crucial to consider how to manage high-stress situations (46).

For such a study, it is also important to evaluate the continuous state

of high stress and changes in the previous stress state based on a

homogeneous group.

Although this study provides new insights into the incidence

of high stress over 1 year, and how changes in stress depend on

changes in working hours by gender, several limitations should be

mentioned. First, recall bias may have occurred because working

hours per week were self-reported; those identified as highly stressed

in the second survey were more likely to report longer working

hours than they actually performed. Second, there is the possibility

of selection bias; responses to stress in a population that can respond

to two web questionnaires may contain bias. However, because the

sampling was based on the distribution of the population by age,

gender, and industry, the results were consistent with high stress

rates in other studies. Third, this study evaluated average working

hours during the last 6 months, which made it impossible to follow

in more detail how working hours changed. Fourth, our results

regarding the effect of changes in working hours on stress levels may

not be applicable to the current working environment where many

employees have been obliged to work from home, changed their

commute time, and transportation methods due to the COVID-19

pandemic. However, working from home has a negative effect on

employees’ physical and mental health (47). It is important to
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identify other variables, besides working hours, that can contribute

to high stress. Lastly, we did not show a causal relationship between

changes in working hours and stress, because we did not perform

any interventions to increase or decrease working hours. Thus, how

stress changes after intentional increases in working hours remains to

be seen.
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Soldiers in the military are exposed to numerous stressors, including some that are

of an extreme nature. The main objective of this military psychology research study

was to evaluate soldiers’ occupational stress. Even though several tools have been

developed to measure stress in this population, to date, none have focused on

occupational stress. Hence, we developed the Military Occupational Stress Response

Scale (MOSRS) to provide a tool to objectively measure soldiers’ occupational stress

responses. An initial pool of 27 items was assembled from the literature, existing

instruments, and interviewswith soldiers. Of those 27, 17were included in theMOSRS.

The scale was subsequently completed by soldiers from one military region, and

exploratory factor analysis (EFA) and confirmatory factor analysis were conducted

using Mplus8.3 and IBM SPSS 28.0 software, respectively. A total of 847 o�cers and

soldiers were selected for scale testing, and 670 subjects were retained after data

cleaning and screening according to the set criteria. After performing the Kaiser–

Meyer–Olkin (KMO) and Bartlett’s test, principal components analysis (PCA) was

appropriate. The PCA yielded a three-factor model (physiological, psychological, and

behavioral responses) with the items and factors strongly correlated. The confirmatory

factor analysis revealed loads ranging from between 0.499 and 0.878 for each item.

The Cronbach’s α coe�cient of the MOSRS was between 0.710 and 0.900, and the

Omega reliability was between 0.714 and 0.898, which were all higher than the

critical standard value of 0.7, indicating that the scale has good reliability. Analysis

of the discrimination validity of each dimension revealed that the scale has good

discrimination validity. The MOSRS demonstrated sound psychometric characteristics

with acceptable reliability and validity, suggesting that it could be used to assess

occupational stress in military personnel.

KEYWORDS

military personnel, occupational stress, stress response, reliability, validity

1. Introduction

The military profession exposes personnel to a large number of stressors, including some

that are very extreme and more intense than those experienced in other human activities.

While the research category of extreme combat stress reactions causing casualties has not

attracted attention from psychologists, it has attracted great attention from psychiatrists. Military

psychiatrists primarily treat and permit the wounded members to return to work. A review of

the literature found that military stress research focuses heavily on the fields of combat stress and

post-traumatic stress disorder (PTSD) and less on daily stress from military occupations.

Regarding the relationship between occupational stress and physical and mental health,

numerous studies have been focused in the same direction, examining the close relationship

between occupational stress and physical health. Kawakami and Tsutsumi (2010) summarized

the relationship between occupational stress and physical and mental health in recent years and
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found that different stress levels resulted in different stages of physical

and mental health among various professions. The military is a high-

risk, stressful career, and it is necessary to develop a pressure scale

suitable for measuring the occupational effectiveness of soldiers.

The question of how to objectively and accurately evaluate these

factors should form the basis of further study on the relationship

between stress and work environment, performance, and physical

and mental health. There is also a need to compare different

occupational stress levels and take effective intervention measures to

optimize the work stress level. A universally applicable, objective, and

accurate assessment tool needs to be established to assess the stress

experienced by military personnel.

Based on the study of occupational stress in military personnel

in their home country and abroad, foreign military personnel most

commonly use occupational stress questionnaires intended for the

general population, such as the Occupational Stress Inventory—

Revised (OSI-R) (Osipow and Spokane, 1998) and the Perceived

Stress Scale (PSS) (Cohen et al., 1983). Luo et al. (2012a) have

compiled The Psychological Stressors of Soldiers in the Southern

Theater Command scale, however, it ignores the influence of

military stressors.

This study takes military career stress as the entry point and

aimed to provide scientific tools for measuring and evaluating

military career stress and lay the foundation for the development of

research on military career stress. Through investigation of the risk

factors and protective factors affecting military occupational health,

the military daily stress event database was established, existing

occupational stress scales and theories were then borrowed, and

tools for measuring daily occupational pressures were compiled. Its

reliability and validity have also been preliminarily verified.

2. Methods

2.1. The military occupational stress
hypothesis

In the previous general occupational stress model, occupational

stressors include work itself, the role in the organization, career

development, work of interpersonal relationships, and the

organizational structure and atmosphere (Greenberg, 2006),

based on the professional characteristics of soldiers. Based on

a literature review, which actively gathered information on the

advanced experiences and achievements of domestic and foreign

military occupational stress research and measurement, this study

puts forward a military occupational stress structure diagram, shown

in Figure 1.

2.2. Scale question bank preparation

On the basis of the literature review, military stress events were

investigated and in-depth interviews were conducted to establish a

database of military occupational stress events. In the previous stage

of the prediction scale preparation, 22 officers and soldiers (15 men

and 7 women and 9 officers and 13 soldiers) were selected using

the convenience sampling method for interviews. The entries and

sentences of related stressors were extracted from the stress event

FIGURE 1

Structural chart of military occupational stress.

database and compiled based on the occupational stress structure of

the military inside and outside of the military.

2.3. Objectives

A total of 847 soldiers were selected to test the scale, and 670

subjects were retained after cleaning and screening according to the

standards set in the previous stage. Among them, 335 were randomly

selected for exploratory factor analysis (EFA) (sample 1 data), and

335 were randomly selected for confirmatory factor analysis (sample

2 data). According to the data cleaning and screening criteria, subjects

with response times of <500 s and those who answered linearly and

regularly were excluded.

2.3.1. Sample 1
A total of 335 subjects were included in sample 1. This data

included information on the age of personnel, ranging from between

17 and 42 years (22.97 ± 4.263 years), and the length of military

service, which ranged from 1 to 24 years (1.10 ± 0.294 years). The

sample included 303 men (90.4%) and 32 women (9.6%) who were

divided into the following groups: conscripts, noncommissioned

officers, and officers, of which two did not fill in the category of

rank. There were 161 conscripts (48.1%), 126 non-commissioned

officers (37.6%), and 46 officers (13.7%). Their education level were

divided into the following five categories: junior high school, senior

high school, junior college, bachelor’s degree, and master’s degree

or above, among which five people did not fill in the education

level category. There were 43 junior high school students (12.8%),

158 senior high school students (47.2%), 73 junior college students

(21.8%), 52 undergraduate students (15.5%), and 4 students with

master’s degrees or above (1.2%).

2.3.2. Sample 2
Sample 2 included 335 subjects, including data on the age range

of the personnel, which ranged between 17 and 34 years (22.69 ±
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TABLE 1 Analysis of the characteristics of each item in the scale.

Item Minimum Maximum Average SD Frequency t r

0 1 2 3

R1 0 3 1.46 0.79 42 117 156 20 13.277 0.596∗∗∗

R2 0 3 0.99 0.79 99 147 83 6 17.899 0.716∗∗∗

R3 0 3 0.94 0.81 112 141 73 9 13.931 0.644∗∗∗

R4 0 3 0.85 0.81 132 129 67 7 18.687 0.736∗∗∗

R5 0 3 0.85 0.81 129 135 62 9 15.735 0.669∗∗∗

R6 0 3 1.04 0.85 104 125 95 11 17.110 0.708∗∗∗

R7 0 3 1.47 0.84 51 101 157 26 10.728 0.551∗∗∗

R8 0 3 0.57 0.74 191 100 41 3 14.283 0.675∗∗∗

R9 0 3 0.51 0.68 199 102 33 1 15.723 0.690∗∗∗

R10 0 3 0.39 0.61 224 93 16 2 14.301 0.692∗∗∗

R11 0 2 0.51 0.71 205 88 42 0 17.586 0.710∗∗∗

R12 0 2 0.48 0.66 205 99 31 0 19.396 0.711∗∗∗

R13 0 3 0.51 0.72 207 86 41 1 17.596 0.698∗∗∗

R14 0 3 0.90 0.97 156 74 87 18 9.562 0.489∗∗∗

R15 0 3 0.79 0.79 142 124 65 4 12.420 0.614∗∗∗

R16 0 3 1.04 0.81 97 137 93 8 10.947 0.560∗∗∗

R17 0 3 1.57 0.88 54 72 174 35 7.541 0.399∗∗∗

∗∗∗p < 0.001.

TABLE 2 KMO and Bartlett’s test.

Kaiser–Meyer–Olkin measure of sampling adequacy 0.918

Bartlett’s test of sphericity Approximate Chi-square (χ2) 2,817.855

Df 136.000

Sig. 0.000

3.412 years) and the length of military service, which was between 1

and 15 years (3.87 ± 3.354 years). There were 289 men (86.3%) and

46 women (13.7%) whose grades were categorized into conscripts,

non-commissioned officers, and officers, one of which did not fill

in the grade category. There were 178 conscripts (53.1%), 118

non-commissioned officers (35.2%), and 38 officers (11.3%). Their

education levels were divided into the following five categories: junior

high school, senior high school, junior college, bachelor’s degree, and

master’s degree or above. There were 42 junior high school students

(12.5%), 154 senior high school students (46.0%), 95 junior college

students (28.4%), 40 undergraduate students (11.9%), and 4 students

with master’s degrees or above (1.2%).

3. Procedure

The effects of the occupational stress response were divided

into physiological response, psychological response, and behavioral

response. The items of the occupational stress response scale

for military personnel were chosen as follows: some occupational

stress response items were taken from existing theoretical research

literature; items from existing stress response scales that were suitable

for the actual situation of the military arms were extracted or

rewritten appropriately; and items were developed according to the

results of the interview outline.

Microsoft Excel was used for data entry. After data entry,

Statistical Package for the Social Sciences (SPSS) version 28.0 (IBM)

was used to manage, describe, statistically analyze, and project the

data of sample 1, and EFA was conducted. The confirmatory factor

analysis was performed on the data of sample 2 using Mplus8.3.

4. Results

The scale was set to four points from 0 to 3. The higher the

score, the greater the pressure value. There was no reversal clause.

Descriptive statistical analysis was used to analyze the items in terms

of minimum and maximum, average, standard deviation, kurtosis,

and skewness.

As shown in Table 1, except for R11 and R12, the minimum

and maximum values of the items were 0 and 3, respectively, which

indicates that the questionnaire has a good range of items. On the

concentration trend, the average value of the items was between 0.39

and 1.57; on the discrete trend, the standard deviation was between

0.609 and 0.966. According to correlation analysis, the correlation

between the items and the total score was between 0.399 and 0.716,

which met the requirements. According to the independent sample

t-test, the decision value of each item was between 7.541 and 19.396,

which is higher than 3 and meets the requirements.

As shown in Table 2, after performing the KMO and Bartlett’s test

at a p-value of < 0.01, the difference was extremely significant, with a

KMO value of 0.918, close to 1, allowing for PCA.
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Table 3 is designed tomeasure the correlation of the terms in the 3

components. Component 1 is the physiological response, component

2 is the psychological response, and component 3 is the behavioral

response.

Confirmatory factor analysis showed that χ
2

= 2.247,

root mean square error of approximation (RMSEA) = 0.061,

95% confidence interval (CI) (0.051–0.071), comparative fit

index (CFI) = 0.942, Tucker–Lewis index (TLI) = 0.932,

standardized root mean square residual (SRMR) = 0.048,

and model fit indicators have a good fit, indicating that the

Military Occupational Stress Response Scale (MOSRS) has good

structural validity.

As shown in Table 4, the average variance extracted (AVE)

values of psychological and behavioral responses are not higher

than the critical standard of 0.50. However, the composite reliability

(CR) values were all higher than 0.70, which indicates good

convergence validity.

As shown in Table 5, the correlation coefficient between

the dimensions was between 0.389 and 0.607, and the square

root of AVE was higher than the correlation coefficient

between dimensions, which indicates that it has good

discriminant validity.

As shown in Table 6, The Cronbach’s α coefficient of the

dimension scale was between 0.710 and 0.900, and the Omega

reliability was between 0.714 and 0.898, which are all higher

than the critical standard of 0.7, indicating that the scale has

good reliability.

5. Discussion

In this study, the factor structure of a new scale—

the MOSRS—was explored through exploratory and

confirmatory factor analyses. The results showed that the

scale included the following three factors: a physiological

response, a psychological response, and a behavioral response.

Physiological responses mainly included physical symptoms

and physical discomfort caused by occupational stress

and were biased toward physiological and pathological

symptoms. Psychological responses primarily included

cognitive symptoms and negative emotions resulting

from work stress, while behavioral responses mainly

focused on behaviors and negative styles of coping with

work stress.

PCA supported the three-factor model of the MOSRS

and showed that the factor structure was clear and had

high structural validity. The three-factor model was

created based, in part, on the research of Schmitt (1987),

who reported that the theoretical hypothesis should be

considered in addition to any results obtained from

the data when choosing the model type. In our study,

all results including Cronbach’s α and Omega of the

total scale, correlation, and discrimination validity were

acceptable. Therefore, they may be used as effective

indicators to measure occupational stress responses among

military personnel.

TABLE 3 Rotated component matrix for principal components analysis (PCA) with varimax rotation of three-factor solution with 17 items (N = 335).

Item Component 1 Component 2 Component 3 Communalities

R1 0.152 0.592 0.253 0.437

R2 0.359 0.673 0.131 0.599

R3 0.259 0.722 0.022 0.589

R4 0.288 0.719 0.214 0.646

R5 0.265 0.700 0.112 0.573

R6 0.161 0.771 0.244 0.679

R7 0.111 0.583 0.216 0.399

R8 0.780 0.222 0.117 0.672

R9 0.720 0.340 0.062 0.638

R10 0.812 0.180 0.187 0.727

R11 0.836 0.222 0.131 0.766

R12 0.823 0.238 0.126 0.749

R13 0.740 0.263 0.173 0.647

R14 0.132 0.203 0.583 0.399

R15 0.385 0.172 0.613 0.554

R16 0.171 0.205 0.736 0.613

R17 −0.015 0.123 0.706 0.514

Eigenvalue 7.167 1.762 1.272

Sums of squared loadings 42.16% 52.52% 60.01%

The meaning of the bold values mean terms related to the factors.
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TABLE 4 Confirmatory factor analysis of the military occupational stress response scale (MOSRS).

Item Loading SE Z p Standardized factor loading CR AVE

Psychological 0.858 0.465

R1 1 – – – 0.678

R2 1.163 0.095 12.185 <0.001 0.758

R3 1.096 0.097 11.263 <0.001 0.685

R4 1.102 0.099 11.116 <0.001 0.697

R5 1.066 0.097 11.032 <0.001 0.687

R6 1.137 0.102 11.202 <0.001 0.704

R7 0.846 0.093 9.069 <0.001 0.546

Physiological 0.890 0.578

R8 1 – – – 0.635

R9 1.100 0.100 10.983 <0.001 0.692

R10 0.983 0.091 10.808 <0.001 0.685

R11 1.354 0.109 12.379 <0.001 0.834

R12 1.362 0.107 12.774 <0.001 0.878

R13 1.370 0.113 12.118 <0.001 0.806

Behavioral

R14 1 – – – 0.563 0.723 0.401

R15 0.944 0.110 8.545 <0.001 0.686

R16 1.117 0.137 8.178 <0.001 0.754

R17 0.667 0.102 6.513 <0.001 0.499

SE, standard error; CR, composite reliability; AVE, average variance extracted.

TABLE 5 Analysis of correlation and discriminant validity of each dimension.

Factor Mean SD Psychological Physiological Behavioral

Psychological 1.200 0.620 0.682

Physiological 0.570 0.600 0.607∗∗∗ 0.760

Behavioral 1.210 0.650 0.474∗∗∗ 0.389∗∗∗ 0.633

∗∗∗p < 0.001. SD, standard deviation.

The meaning of the bold values mean the square root of AVE.

In the past, stress scales for soldiers have focused on external

stressors including events and effects in the environment rather than

on subjective and internal feelings (Fevre et al., 2017; Wang et al.,

2018), such as one’s work environment, marriage, and relationships

with family and friends. In comparison, the scale we developed

focuses solely on the stress response. However, this scale can

be used separately and together with other stressor scales for a

comprehensive assessment of military occupational stress. Richard

and Susan (1984) believed that one of the key parts of an individual’s

response to a stressful event is “cognitive evaluation” (Vallerand

and Reid, 1984), which is partly dependent on an individual’s

assessment of his/her ability to respond to the event themselves

(Lazarus, 2014). The “black box” that lies between stressors and

stressful feelings is known as cognitive evaluation, which ultimately

influences an individual’s response to stress, together with stressful

feelings. It ignores individual differences in the stress response

and individual and situational factors and only measures military

occupational stressors. The MOSRS proposed in our study differs

TABLE 6 Reliability analysis of each dimension.

Factor N Cronbach α Omega Split-half

Psychological 7 0.856 0.856 0.795

Physiological 6 0.889 0.890 0.840

Behavioral 4 0.710 0.714 0.653

Overall 17 0.900 0.898 0.810

from previous military occupational stress scales (Yao and Zhang,

2008; Luo et al., 2012b). In this study, the MOSRS scale was

used to evaluate soldiers’ responses to stress, that is, the subjective

reaction that lies between being stimulated by a stressor and

resulting in stressful feelings. The identification of these stress

responses is the first step toward developing effective interventions

to reduce the negative effects of stress on soldiers’ military

work performance.
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Although the development of the scale has achieved

good reliability and validity, which reflects occupational

stressors and occupational stress responses, there are

still some limitations of this study that we acknowledge

and additional areas of research to be explored are

as follows:

First, the subject group selected for this study was

relatively homogenous, and only officers and soldiers

of one military department participated. Hence, it is

not known how generalizable our findings are to other

populations. In the future, additional research using

the MOSRS should be undertaken with other military

arms and divisions to further evaluate the scale’s value

and effectiveness.

Second, after objectively and effectively evaluating the

professional stresses faced by soldiers, measures should be

taken to guide officers and soldiers in conducting effective

stress management. Future studies, which are outside the

scope of the current study, may develop military occupational

stress assessment manuals and establish officers’ and soldiers’

occupational stress files, according to different occupational

pressure levels. In addition, effective intervention measures

may be implemented to maximize the potential of the

military workforce in their careers, improve the officers’ and

soldiers’ management of stress and their stress responses,

and optimize their work performance and physical and

mental health.
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A within-person examination of 
the effect of mentors’ daily 
ostracism on protégés’ displaced 
aggression and in-role 
performance
Miaomiao Li 1, Lunwen Wu 2 and Yinglin Qin 3*
1 School of Economics and Management, Shanghai University of Political Science and Law, Shanghai, 
China, 2 School of Business Administration, Faculty of Business Administration, Southwestern University 
of Finance and Economics, Chengdu, China, 3 School of Management, Shanghai University of 
Engineering Science, Shanghai, China

Purpose: Drawing on social information processing theory and social comparison 
theory, we test how mentors’ daily ostracism triggers protégés’ envy, thus leading 
to decreased in-role performance and increased displaced aggression.

Design/methodology/approach: Using an experience sampling study across 
three work weeks, the study provided theoretical and empirical examinations of 
dynamic, within-person processes related to mentors’ ostracism.

Findings: Mentors’ daily ostracism triggers protégés’ envy, which mediates the 
effect of mentors’ daily ostracism on protégés’ displaced aggression and in-role 
performance. Our findings supported our hypothesis of the buffering effect of 
mentorship quality on the negative effect of mentors’ ostracism on protégés’ 
envy but did not show a significant moderating effect on the mediating effect of 
protégés’ emotions between mentors’ daily ostracism and protégés’ behaviors.

Research limitations/implications: Our study focused on the victims of mentors’ 
ostracism on a daily basis. We constructed an overarching theoretical model 
to investigate how, why, and when mentors’ daily ostracism leads to protégés’ 
emotional and behavioral variability.

Practical implications: The study provided how to cope with ostracism and envy.

Originality/value: We discuss the theoretical implications of our findings for 
research on mentors’ ostracism, protégés’ emotions, and protégés’ behaviors.

KEYWORDS

mentors’ ostracism, envy, displaced aggression, in-role performance, mentorship 
quality, experience sampling methodology

Introduction

Ongoing ostracism is a painful and common experience (Li et al., 2021b). Studies have 
explored general ostracism in the workplace that does not involve specific perpetrators (e.g., 
Howard et al., 2020; Wu et al., 2021) and particular types such as family ostracism (e.g., Ye et al., 
2021). However, the perpetration of ostracism by mentors in the workplace remains 
underexplored. Mentors play an important role for employees and are central to training and 
career development programs (Allen et al., 2017). Protégés typically choose respected superiors 
as their mentors (Wu et al., 2019). Mentors may ostracize their protégés as punishment, which 
increases their sense of dominance in social exchanges (Zhong and Robinson, 2021), and the 
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emotional and behavioral consequences can be devastating. Thus, 
we define mentors’ ostracism as the extent to which the protégés 
perceive themselves to be  excluded, rejected, or ignored by their 
mentors. Protégés can be excluded from social connections with their 
mentors, such as being shut out of conversations or having their 
greetings ignored, or their mentors may avoid making eye contact 
with them (Ferris et al., 2008).

However, this issue has received comparatively little research 
attention. Ostracism can be viewed as a kind of social death and can 
significantly influence individuals’ attitudes, well-being, and behavior 
(Li et al., 2021b), so the lack of research into protégés’ responses is 
surprising. Mentors may ostracize protégés when they are having a 
bad day or are busy, or when their protégés do not complete a critical 
assignment, but protégés may simply perceive that ostracism occurs if 
they are sensitive to negative stimuli (Ferris et al., 2016). Our research 
is therefore valuable, and we  explore how protégés encode and 
interpret mentors’ ostracism as unfavorable social comparison 
information and how they interact with their mentors, in terms of 
their emotional perceptions (i.e., envy), and the behavioral 
consequences (i.e., displaced aggression and in-role performance).

Social information processing theory provides a framework for our 
study (Salancik and Pfeffer, 1978). Protégés can rely on informational cues 
from mentors to confirm their cognitive and behavioral responses 
through social interactions, which result from information processing and 
are affected by social information. Displaced aggression can then be a 
consequence, and can occur when frustrated individuals cannot directly 
focus their anger on the source of frustration, or if they have no 
opportunity to do so (Liu et al., 2015; Poon et al., 2020). Mentors possess 
more resources and skills than their protégés and are of higher status, so 
protégés will aim to win their support (Ghosh, 2014). Those frustrated by 
mentors’ daily ostracism may redirect their aggression toward innocent 
individuals. Ostracized protégés are more likely to find themselves 
disadvantaged and may unwillingly have to regulate their aggressive 
impulses, which can lead to further aggressive behavior. Thus, mentors’ 
ostracism can trigger displaced aggression in their protégés (Liu et al., 
2015). This displaced aggression then becomes a compensatory behavioral 
choice for protégés in response to such ostracism. We also focus on in-role 
performance, defined as the effectiveness in successfully completing tasks 
and fulfilling responsibilities (Kwan et al., 2022b). Mistreatment has been 
found to interfere with employee performance (Foulk and Lanaj, 2021), 
and we hypothesize that ostracism may reduce in-role performance when 
protégés attempt to change the negative condition of being ostracized by 
mentors. The need to process information in response to mistreatment 
can lead to this drop in performance (Lemerise and Arsenio, 2000).

Envy has traditionally been explored from the perspectives of 
social comparison and social functioning (e.g., Koopman et al., 2020), 
but no studies explore how mentors’ ostracism triggers protégés’ envy 
in the social information process. Information that serves a social 
function can lead to emotional responses (Lemerise and Arsenio, 
2000). We combine the theories of social information processing and 
social comparison (Festinger, 1954), and propose that protégés’ envy 
has a mediating effect. Envy is an emotion that is often triggered 
through painful social comparison experiences and is associated with 
inferiority, hostility, and resentment (Smith and Kim, 2007; Lange 
et al., 2018; Li et al., 2021a). Envy arises “when a person lacks another’s 
superior quality, achievement, or possession and either desires it or 
wishes that the other lacked it” (Parrott and Smith, 1993: 906). 
Ostracism by mentors can trigger unfavorable social comparisons and 

signals accompanying unfavorable information. Thus, we propose that 
mentors’ ostracism provides an aversive informational cue to protégés 
and triggers more envy, and can include components such as 
frustration and pain (Lange et al., 2018). Mentors’ ostracism is painful 
for protégés because it represents a denial of their needs, leading to 
them feel inferior and resentful.

In terms of boundary conditions, mentorship quality determines 
how effective mentoring is, in terms of the benefits that protégés gain 
from being mentored and their satisfaction with the relationship 
(Allen et al., 2017). High-quality mentorship increases mutual trust 
and information exchange, which are important when processing and 
interpreting information, and reduces the likelihood that envy or 
workplace behaviors (i.e., in-role performance and displaced 
aggression) will emerge. Mentorship quality also influences how social 
information is interpreted. Based on social comparison theory, 
we suggest that good-quality mentorship provides opportunities to 
confirm information about social comparison processes (Greenberg 
et al., 2007). Mentorship quality can then be considered a trade-off on 
the benefits and costs of dyadic relationship between mentors and 
protégés, and if ostracism occurs on a daily basis, its effect on protégés’ 
emotions will be moderated.

The paper makes several contributions to research into 
mentorship, ostracism, envy, aggression, and performance (see 
Figure 1). First, we assess protégés who are ostracized by their mentors 
on a daily basis in terms of their processing of social information. 
We draw on the theories of social information processing and social 
comparison, and suggest that mentors’ ostracism is a signal of 
potentially unflattering or damaging social information, which 
influences how protégés’ encode and interpret it. “Daily experience 
sampling methods are ideal for capturing processes that change 
quickly” (Allen et al., 2017, p. 332), in addition to informing a detailed 
understanding of the interpersonal dynamics in the mentoring 
relationship. We  thus provide novel evidence in the mentoring 
literature (Lanaj and Jennings, 2020). Second, ours is the first study to 
empirically investigate whether mentors’ daily ostracism can lead to 
envy and negative behavior in protégés (i.e., reduced in-role 
performance and displaced aggression) using a within-person 
approach. We extend the literature by revealing the complex emotional 
state that can lead to envy after social information is received (Duffy 
et al., 2021; Li et al., 2021a). Third, we consider mentorship quality 
when examining the direct effects of ostracism on protégés and its 
indirect effects on their behavior via their envy. Thus, we contribute 
to the mentorship literature by demonstrating that the emotional and 
behavioral consequences of ostracism do not occur in a vacuum, but 
are affected by the mentor–protégé relationship, thus highlighting the 
importance of mentorship quality. We examine the daily effects of 
mentors’ ostracism on the emotional and behavioral responses of their 
protégés when processing social information.

Hypothesis development

Social information processing theory emphasizes that social 
information is affected by the context and consequences of past 
choices, in which behavior is considered in terms of what others think 
(Salancik and Pfeffer, 1978). Social information processing involves 
five steps that occur in response to a social situation cue before a 
behavioral response is made: encoding (e.g., figuring out what 
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happened); interpretation/representation (e.g., questioning why it 
happened—by accident or deliberately); a response search (e.g., 
evaluating the situation); a response decision (e.g., balancing the 
benefits and costs); and enactment following the accepted model of 
social behavior (Crick and Dodge, 1994).

Ostracism can be regarded as nonverbal information and can occur 
if a mentor does not engage with a protégé when it is socially appropriate 
to do so. Protégés may then perceive this as negative social information, 
which can lead to painful emotions and destructive behaviors.

Mentors’ ostracism, protégés’ envy, 
displaced aggression, and in-role 
performance

Unfavorable social comparison information can lead individuals 
to consider what they lack relative to superior others (Duffy et al., 
2012). Envy is a painful form of upward social comparison, and 
avoiding pain is a fundamental human drive (Tai et  al., 2012). If 
protégés are hurt by the ostracism of their mentors they can become 
envious, as this unfavorable social comparison information focuses 
the attention of protégés on the discrepancy between mentors’ 
superiority and their own inferiority. Ostracism can occur even if 
from the mentors’ perspective there is no malicious intention, as it can 
still threaten protégés’ sense of control (Williams, 2009), and the 
emotion of envy can then emerge (Crusius et al., 2020). Mentors’ 
ostracism can influence protégés’ perceptions of a situation and how 
they attribute meaning to it (Lemerise and Arsenio, 2000), thus 
increasing their awareness of discrepancies in mentoring. As a form 
of interpersonal mistreatment, ostracism can replace respect and 
propriety in dyadic communications. Protégés perceive mentors’ 
ostracism as signaling a discrepancy between their actual state and 
their expectations of support, leaving them open to negative emotions 
and feelings of envy. As an input in the processing of social 
information, ostracism can be a stimulus that individuals become 
sensitive to (Yang and Treadway, 2018). Protégés then perceive the 
mistreatment that they are subject to and will be  aware of the 
discrepancy, leading to increased envy (Koopman et al., 2020).

In terms of social information processing theory, ostracized 
protégés can be  viewed as experiencing a lack of resources and 
information, because their mentors are more experienced and have 
more advantages in the workplace. They can then experience losses of 
career-related and psychosocial support from their mentors (Allen 

et  al., 2017), which can trigger resentment and inferiority and 
consequently increase the feeling of envy (Smith and Kim, 2007). 
Ostracized protégés may be hurt by their mentors’ silence and are likely 
to experience negative emotions (Ferris et al., 2016) that can include 
envy. In social terms, ostracism suggests the denial of protégés’ needs, 
implying that it hinders access to information. Such information may 
signal better strategies for success, and if individuals lack information 
that is useful for gaining advantages, they are likely to experience envy 
(Koopman et al., 2020). Mentors’ daily ostracism is ongoing, dynamic, 
and time-dependent, and varies for the fluctuating situational factors 
on a daily basis. Thus, we propose the following:

Hypothesis 1: Mentors’ daily ostracism is positively related to 
protégés’ envy.

Envy is a self-referential emotion that can emerge through 
upward social comparisons (Crusius et  al., 2020). Ostracized 
protégés may feel that they do not deserve their mentors’ support, 
and can lose their sense of control when encoding and reasoning 
their mentors’ ostracism through nonverbal social information 
processing. They may then be motivated to assert their superiority 
by being aggressive toward inferiors (i.e., engaging in displaced 
aggression) or disengaging from their work, thus decreasing their 
in-role performance. Envy is a painful emotion accompanied by 
other negative affective components, such as a sense of inferiority 
and frustration (Lange et  al., 2018). The frustration–aggression 
hypothesis suggests that frustration may impel an individual to vent 
their aggression on others (Poon et  al., 2020). Protégés who are 
ostracized by their mentors may then release their negative emotions 
by being aggressive toward innocent colleagues.

Displaced aggression is a form of behavior associated with 
negative emotions (e.g., Liu et  al., 2015). Protégés who exhibit 
displaced aggression may be  seeking to fulfill their psychological 
needs, through effectively interacting with the environment and 
compensating for their perceived lack of competence. Envy in protégés 
can be provoked by their mentors’ ostracism, but as they are prevented 
from retaliating against the source of the provocation (their mentors) 
they may subsequently be aggressive toward innocent targets. This 
lack of a direct focus can then lead to displaced aggression, which can 
satisfy their psychological needs. Protégés suppress their impulse for 
revenge against their mentors because they require a mutual and 
reciprocal relationship and expect long-term mentoring support. 
Thus, envious protégés reason on and interpret the information that 

FIGURE 1

Hypothesized model.
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lies behind their mentors’ ostracism and balance the cost of targeting 
innocent others, leading to displaced aggression.

In-role performance is the effective performance of formally 
prescribed job responsibilities (Kwan et  al., 2022a). Mentors’ 
ostracism induces a negative psychological state in protégés, which 
makes them feel inferior and less confident at work, thus reducing 
their in-role performance (Li et al., 2021a). According to social 
information processing theory, envy is present within an individual’s 
impulsive system. Thus, it can be a response to mentors’ ostracism 
when encoding information and can emerge in the negative 
emotional state resulting from being ostracized, which triggers 
displaced aggression and reduces in-role performance. Thus, 
we propose the following:

Hypothesis 2: Protégés’ envy mediates the positive relationship 
between mentors’ daily ostracism and protégés’ displaced  
aggression.

Hypothesis 3: Protégés’ envy mediates the negative relationship 
between mentors’ daily ostracism and protégés’ in-role  
performance.

The cross-level moderating effect of 
mentorship quality

Mentorship quality is defined in social information processing 
theory as “an overall evaluation of the mutual benefit of and 
satisfaction with the relationship” (Kwan et al., 2022a, p. 350), and can 
thus alleviate the effect of ostracism on protégés’ envy through three 
channels. First, high-quality mentorship increases the access that 
protégés have to social information by maintaining a positive and 
significant interpersonal relationship with their mentors (Yang and 
Treadway, 2018). To maintain high-quality mentorship, ostracized 
protégés suppress their negative emotions and actions. In contrast, 
low-quality mentorship makes protégés more susceptible to ostracism 
and in turn more likely to be envious. Second, protégés who receive 
high-quality mentorship have a mutually respectful, trusting, and 
loyal relationship with their mentors. A positive and healthy workplace 
environment can buffer the destructive effect of ostracism on protégés’ 
emotional and behavioral responses. Third, high-quality mentorship 
enables protégés to proactively acquire social information, such as the 
performance pressure or anxiety felt by their mentors, leading to 
increased understanding and tolerance of any ostracism. The high 
quality of the mentorship leads them to seek excuses for the ostracism 
and suppress their envy, mitigating the negative consequences of the 
resulting discrepancy (Koopman et  al., 2020). Thus, we  propose 
the following:

Hypothesis 4: The relationship between mentors’ daily ostracism 
and protégés’ envy is stronger when mentorship quality is low 
(vs. high).

The buffering effect of mentorship quality on the relationship 
between mentors’ ostracism and protégés’ envy can emerge, and can 
further trigger increased displaced aggression and decreased in-role 
performance. Drawing on Edwards and Lambert’s (2007) moderated 
mediation procedure and the theoretical arguments presented in 

Hypotheses 1–4 we build a moderated mediation model with the 
following hypotheses:

Hypothesis 5a: The relationship between mentors’ daily ostracism 
and protégés’ displaced aggression via protégés’ envy is stronger 
when mentorship quality is low (vs. high).

Hypothesis 5b: The relationship between mentors’ daily ostracism 
and protégés’ in-role performance via protégés’ envy is stronger 
when mentorship quality is low (vs. high).

Methods

Participants and procedures

To test our model, we conducted a study using an experience 
sampling methodology (ESM) as recommended by Fisher and To 
(2012), that provided theoretical and empirical examinations of 
dynamic, within-person processes related to mentors’ ostracism. 
The data were collected in an electronics factory located in 
Xiamen, Fujian Province, China. Four assistants helped us to 
collect daily data and 70 frontline workers initially took part in 
our survey. They worked with their mentors almost every day and 
most of them had been with the company for less than 2 years, and 
thus they needed their mentors’ help to ensure that their 
productivity was satisfactory. All of the participants were assured 
that their information would be  kept confidential. They were 
surveyed 3 times daily on 10 consecutive workdays, and were 
informed that rewards would be given randomly every day and 
that they would earn up to 100 yuan after they completed the 
daily surveys.

The survey took place over 3 weeks. In the first week, we collected 
demographic information and mentorship quality data from the 70 
frontline workers. The daily portion of the study was conducted for 10 
consecutive workdays over the following 2 weeks. The study involved 
three surveys per day: the first in the morning (7:00 a.m. to 9:00 a.m.); 
the second in the afternoon (3:00 p.m. to 5:00 p.m.); and the third in 
the evening after they left work (7:00 p.m. to 9:00 p.m.). The morning 
survey assessed mentor ostracism, and the control variables were 
positive and negative affect. The afternoon survey assessed protégés’ 
envy. The evening survey assessed in-role performance and displaced 
aggression. Of the 70 protégés who opted in, 55 completed the survey 
for at least 3 full days (i.e., morning, afternoon, and evening surveys), 
and thus comprised the final sample (78.57% retained). Most 
participants were male (60.0%), and more than 90% had a bachelor’s 
degree or higher.

Level-2 measure

Mentorship quality
The protégés rated mentorship quality on a 5-item scale originally 

developed by Allen and Eby (2003) and later applied in a Chinese 
setting by Kwan et al. (2011). A sample item is “The mentoring quality 
between my mentor and me is very effective.” Cronbach’s alpha was 
0.93. All responses were on a 5-point Likert-type scale from 1 (strongly 
disagree) to 5 (strongly agree).
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Level-1 measures

Although the key measures were originally developed in English, 
we used a Chinese version for in-role performance. For the other 
measures, one author translated the English items into Chinese and 
another back-translated the Chinese items into English. All of the key 
wordings remained in the back-translation.

Mentors’ daily ostracism (morning)
The protégés rated mentors’ ostracism with a 10-item scale 

adapted from Ferris et al. (2008). A sample item is “Today, my mentor 
ignored me at work.” Cronbach’s alpha was 0.96.

Protégés’ daily envy (afternoon)
The protégés rated envy using a 5-item scale adapted from Vecchio 

(2005), and based on the general concept of envy (Li et al., 2021a). A 
sample item is “I do not know why, but I seem to be the underdog at 
work.” Cronbach’s alpha was 0.91.

Daily in-role performance (afternoon)
The protégés rated daily in-role performance using the 5-item 

scale originally developed by Williams (1988) and later applied by 
Kwan et al. (2022a) to a Chinese context. A sample item is “Today, 
I  fulfilled the responsibilities specified in my job description.” 
Cronbach’s alpha was 0.94.

Daily displaced aggression (evening)
The protégés rated their displaced aggression using the 8-item 

scale originally developed by Denson et al. (2006) and subsequently 
modified by Liu et al. (2015). A sample item is “When someone or 
something makes me angry, I  am  likely to take it out on another 
person.” Cronbach’s alpha was 0.96.

Control variables
We considered several control variables. First, we  controlled 

positive affect and negative affect, as measured with a scale developed 
by Watson et al. (1988), because these are closely related to envy and 
being envied (Lee et al., 2018). Cronbach’s alpha was 0.96 for both 
positive and negative affect. Second, we controlled gender, which was 
coded as 1 for male and 2 for female. A meta-analytic review revealed 
that gender is significantly related to ostracism, and that males report 
more ostracism (Howard et al., 2020).

Analytic approach

Given the multilevel structure of our data (days and people), 
we  applied multilevel path analysis in Mplus 7.4 to test the 
hypothesized relationships. First, we verified that there was sufficient 
within-individual variability to justify a multilevel analysis, as the 
percentages of total variance ranged from 0.26 to 0.48 (e.g., Podsakoff 
et al., 2019; Puranik et al., 2019). We then proceeded to conduct a 
multilevel path analysis, and simultaneously modeled all of the 
variables in Figure 1.

Second, we  centered the predictors both within and between 
individuals. The within-individual predictors were group-mean 
centered, and the between-individual predictors grand-mean centered 
(e.g., Lanaj et al., 2021), which enabled us to study within-individual 

relationships by controlling for between-individual confounders 
(Dimotakis et al., 2011). All of the within-individual relationships 
were modeled as random slopes and control variables with fixed 
slopes to reduce model complexity (e.g., Lanaj et al., 2021). To test the 
moderation effect, we centered mentorship quality by the grand mean 
and calculated the product of mentors’ ostracism and 
mentorship quality.

Third, we  tested the indirect effects and used a bootstrap 
procedure with 20,000 iterations to estimate the bias-corrected 
confidence intervals (CIs) for each indirect effect based on the Monte 
Carlo method, to assess the mediation effect (Preacher and Selig, 
2012). Finally, to confirm our hypothesized conditional indirect effect 
of mentor ostracism on protégés’ daily displaced aggression via their 
emotions (i.e., envy and being envied), we checked the significance of 
the difference in this indirect effect at higher and lower levels of 
mentorship quality (+/− SD; Hayes, 2015).

Results

In Table  1, we  report the means, standard deviations, and 
correlations of the variables. Before testing the hypotheses, we ran a 
multilevel confirmatory factor analysis of the five focal variables 
shown in Figure  1 (mentors’ ostracism, protégés’ envy, displaced 
aggression, in-role performance, and mentorship quality). The 
theoretical model exhibited good fit, χ 2 (188) = 358.863, p < 0.01; CFI 
= 0.969; TLI = 0.960; RMSEA = 0.042; SRMRwithin = 0.032; SRMRbetween 
= 0.036, supporting the construct distinctiveness of our variables.

In Hypothesis 1 we proposed that mentors’ daily ostracism is 
positively related to protégés’ envy, as in Table 2 ( γ = <0 14 0 01. , .p ). 
We  further proposed that their envy is negatively related to daily 
in-role performance ( γ = − <0 13 0 01. , .p ) and positively related to 
daily displaced aggression ( γ = <0 14 0 01. , .p ). Hypotheses 2 and 3 
proposed the mediating effect of protégés’ envy. The results show that 
mentors’ ostracism was positively associated with daily displaced 
aggression via protégés’ envy (estimate = 0.045, 95% CI [0.0174, 
0.0766]) and mentors’ ostracism was negatively associated with daily 
in-role performance via protégés’ envy (estimate = −0.043, 95% CI 
[−0.0767, −0.0146]). Thus, Hypotheses 2 and 3 were supported.

We examined whether mentorship quality, as a between-level 
variable, would moderate the within-individual direct effect of 
mentors’ ostracism and protégés’ emotions, and the indirect effect of 
ostracism on protégé behavior through their emotions. Mentorship 
quality had a cross-level buffering moderating effect on the 
relationship between mentors’ ostracism and protégés’ envy (b = 
−0.16, p < 0.01). Figure 2 also shows the significance of the moderating 
effect, thus supporting Hypotheses 4.

The indirect effect of mentors’ ostracism on daily displaced 
aggression via protégés’ envy was significant at higher levels of 
mentorship quality (estimate: 0.022; 95% CI [0.0069, 0.0659]) and at 
lower levels (estimate: 0.039; 95% [0.0068, 0.0653]), which indicated 
no significant difference in the indirect effect (estimate: -0.017; 95% 
CI [−0.0710, 0.0098]). The same pattern emerged for the indirect 
effect of mentors’ ostracism on in-role performance via protégés’ envy. 
This effect was significant at higher levels of mentorship quality 
(estimate: −0.022; 95% CI [−0.0628, −0.0063]) and at lower levels 
(estimate: −0.039; 95% [−0.0631, −0.0062]), and so we  found no 
significant difference in the indirect effect (estimate: 0.017; 95% CI 
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[−0.0098, 0.0738]). Thus, the results did not support Hypotheses 
5a and 5b.

Discussion

Theoretical implications

In this study, we  focused on the victims of ostracism from 
mentors and empirically explored how this ostracism affects the 
envy and behavior of their protégés from their perspective. First, 
the effect of ostracism from mentors is underexplored, and ours is 
the first study to extend mentoring literature by applying a daily 
experience sampling method in researching its emotional and 
behavioral consequences within mentoring context, that responds 
the call for exploring emotional reaction to ostracism (Wang and 
Li, 2022). We draw on the theories of social information processing 
and social comparison, and focus on a specific type of workplace 
ostracism. We  contribute to the conventional assumption that 
mentors are the perpetrators (Howard et al., 2020) by extending the 
research beyond supervisor ostracism (e.g., Kwan et al., 2018) and 

family ostracism (e.g., Ye et al., 2021) to the consequences of daily 
ostracism from mentors.

Second, we contribute to research into envy in the workplace by 
exploring the mediating mechanism of protégés’ envy by considering 
the meta-analytical review on empirical research of envy (Li et al., 
2021a), which underlies the effect of mentors’ daily ostracism on 
protégés’ displaced aggression and in-role performance. Based on 
social information processing theory, this finding provides the first 
empirical support for the effect of envy on the relationship between 
mentors’ ostracism and their protégés’ behavior. Thus, we inform the 
understanding of how negative emotions (e.g., envy) are involved in 
the social information processing framework, leading to deviant 
behaviors in the workplace.

Third, we  found that mentorship quality moderates the 
relationship between mentors’ daily ostracism and protégés’ envy, 
and has a stronger positive relationship for protégés experiencing 
lower-rather than higher-quality mentorship. These findings are 
consistent with research suggesting that the quality of leader–
member exchange influences the emotion of envy (e.g., Vecchio, 
2005; Li et al., 2021a). However, we did not find that mentorship 
quality moderates the indirect effect of mentors’ daily ostracism 

TABLE 1 Means, standard deviations, and correlations among variables.

Mean SD 1 2 3 4 5 6 7

Level-1 variables

1 Positive affect 3.65 0.81 (0.96)

2 Negative affect 2.13 0.87 −0.21** (0.96)

3 Mentors’ ostracism 2.38 0.88 −0.14** 0.28** (0.96)

4 Protégés’ envy 2.28 0.83 −0.14** 0.33** 0.23** (0.91)

5 Displaced aggression 1.98 0.84 −0.13** 0.32** 0.45** 0.30** (0.96)

6 In-role performance 3.82 0.80 0.19** −0.21** −0.02 −0.22** −0.19** (0.94)

Level-2 variables

7 Mentorship quality 3.50 0.60 0.70** −0.43** −0.17** −0.40** −0.43** 0.66** (0.93)

Level-1 n = 515; level-2 n = 55. Level-1 exogenous variables were centered at each person’s mean. 
*p < 0.05; **p < 0.01.

TABLE 2 Multilevel path analysis results for the hypothesized model.

Protégés’ envy Displaced aggression In-role performance

Predictor γ SE γ SE γ SE γ SE γ SE γ SE

Intercept 0.00 0.02 0.00 0.02 0.00 0.02 0.00 0.02 0.00 0.02 0.00 0.02

Level-1 predictors

1 Positive affect −0.05 0.05 −0.09 0.05 −0.03 0.05 −0.04 0.05 0.15 0.04 0.14** 0.04

2 Negative affect 0.29** 0.05 0.27** 0.05 0.15** 0.04 0.15** 0.04 −0.12** 0.04 −0.12* 0.04

3 Mentors’ ostracism 0.14** 0.04 0.16** 0.04 0.33** 0.04 0.34** 0.04 0.06 0.04 0.06 0.04

4 Protégés’ envy 0.15** 0.04 0.14** 0.04 −0.14** 0.04 −0.13* 0.04

Level-2 predictors

Mentorship quality −0.04 0.03 −0.02 0.02 0.06** 0.02

Cross-level moderator

Mentors’ ostracism* 

mentorship quality

−0.16** 0.06 −0.08 0.05 −0.01 0.05

Level-1 n = 515; level-2 n = 55. Level-1 exogenous variables were centered at each person’s mean. SE, standard error.*p < 0.05. **p < 0.01.
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on protégé behavior through their envy. Other mediating factors 
may be moderated by mentorship quality, and further research 
should assess these when examining the relationships among 
mentorship quality, ostracism from mentors, and their protégés’ 
behavior.

Practical implications

Our finding that mentors’ daily ostracism has a negative effect on 
protégés’ envy and behavior (i.e., displaced aggression and in-role 
performance) has various implications. First, organizations should 
provide training programs for mentors and protégés to help them to 
build healthy and positive mentoring relationships (Hu et al., 2021), 
and should not condone the use of ostracism as a punishment. 
Mentors should keep in mind that ostracizing their protégés may 
negatively affect them and they should instead ensure that 
communication with their protégés is effective.

Second, envy is a negative emotion that can lead to undesirable 
behavior in the workplace and in life in general. Protégés should learn 
how to regulate their negative emotions rather than be consumed by 
them (Lee et  al., 2018). Our research reveals that mentors’ daily 
ostracism is highly likely to lead to envy in their protégés, so mentors 
should aim to alleviate such negative emotions by refraining from 
ostracizing their protégés. In addition, by ignoring such ostracism, 
protégés can focus more on their own performance at work. Various 
emotion regulation approaches can be taken to address feelings of 
envy, such as situation modification, attentional deployment, cognitive 
change, and response modulation.

Third, as we found that mentorship quality has a significant role 
in terms of ostracism and envy, organizations should attempt to 

improve the quality of mentorship (Hu et al., 2021) to alleviate any 
envious feelings held by protégés. Transactional or socio-emotional 
viewpoints suggest that mentorship quality depends on both parties 
and requires effort from mentors and protégés.

Limitations and directions for future 
research

This study has several limitations and potential directions for 
future research. First, our data were collected from the same source, 
leading to concerns about common method variance. Thus, our 
theoretical model can be tested using other sources, such as measuring 
ostracism from the perspective of mentors and displaced aggression 
from those of family members.

Second, our measure of ostracism may not be  fully 
generalizable. We  selected frontline workers in an electronics 
factory as our sample to ensure that mentors and protégés 
interacted on a daily basis and that there was variance in their daily 
behavior. Whether our findings can be generalized to other types 
of organizations (e.g., frontline employees in hospitality businesses) 
should be explored. Further research can thus be based on samples 
from various companies and industries. In terms of causal 
inference, we regarded ostracism that occurs in the morning as one 
broad interaction unit, but mentor–protégé dyads may experience 
various interactions with distinct levels of ostracism. Future 
research can apply an episodic design to capture the dynamics of 
mentors’ ostracism.

Third, we only consider envy as the emotional mechanism, while 
other emotions may be involved. For example, ostracized protégés 
may feel anger or anxiety toward their mentors. Further research into 

FIGURE 2

Moderating effect of mentorship quality on mentors’ ostracism and protégés’ envy.
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the emotional reactions that result from mentors’ ostracism would 
be of benefit.

Fourth, we did not collect any data to capture the quality of the 
relationships between mentors and protégés on a daily basis. Future 
research should consider relationship quality and other 
control variables.

Finally, our study’s sample size was small, and was limited to a 
single factory. We suggest that other research teams can extend our 
research by applying the theoretical model and the daily experience 
sampling method, which reflects variability on a daily basis, to better 
understand the effects of ostracism.

Conclusion

Based on social information processing theory, we introduce a 
dynamic theoretical framework that extends mentoring literature by 
integrating theories of ostracism, envy, in-role performance, and 
displaced aggression as daily constructs. The study shows mentors’ 
daily ostracism triggers protégés’ envy, and subsequently leading to 
decreased in-role performance and increased displaced aggression. 
The study also shows that mentorship quality can lessen the effect of 
mentorship quality on protégés’ envy. We hope that this study will 
open the door for more research on employees’ behaviors and 
emotions at work on a day-to-day basis.
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Objectives: The purposes of this study were to determine the prevalence and cost

of absenteeism in nurses as well as the factors that a�ect absenteeism.

Methods: This is a cross sectional study where a self-administered questionnaire

response were obtained from 442 nurses for the previous working in 4 hospitals

and 3 primary health care centers in Saudi Arabia. Analyses compared those with

zero absences with those with one or more absences per month. Attributable risk

was calculated as the di�erence in the absence percentages among nurses with

high-risk exposure and low risk exposure.

Results: The average absence of nurses is 0.62 days per month. This results in an

annual loss of around $4 million. The greatest absence frequency was significantly

associated with work psychosocial factors. The modifiable factors included

the clarity of work responsibilities, rating of managers, work facilities, work

environment, transportation di�culties, and work satisfaction. Cost-e�ectiveness

modules for absence intervention programs were built for these factors.

Conclusions: This study demonstrated that nurse absenteeism is a costly issue

related to work and psychosocial factors. Preventive programs to improve the

quality of work life are likely to be cost e�ective.

KEYWORDS

predictors, cost, nurse, absenteeism, occupational

Introduction

Nurses play a central role in frontline patient care. They are the largest group of health

care professionals in Saudi Arabia (1). Nurse absenteeism is frequent, costly, and affects

work productivity (2–4). It has significant impacts on the quality of patient care and staffing

instability (5–8).

Canadian studies showed that the “adequacy of nursing staffing and proportion of

registered nurses are inversely related to the death rate of acute medical patients within

30 days of hospital admission” (9, 10). Another study reported that a 10% increase in the

number of patients assigned to a nurse leads to a 28% increase in adverse health events such

as infections, medication errors, and other injuries (11).

Absenteeism can be defined as not coming to work when scheduled. Numerically,

absenteeism equals the “sum of the periods when the employees of a given organization are

absent from work, as opposed to absence motivated by unemployment, prolonged disease or

a legal leave from work” (12).

Total days away from work may be due to personal illness, or scheduled vacations.

However, absences may be caused by unexpected and otherwise unexplained reasons. The
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category of unanticipated volitional absence is likely to include

potentially preventable absences (13–15). A systematic review

showed that the following factors reduce absenteeism: job

satisfaction, organizational commitment, attendance records,

involvement, and retention factors. Burnout and job stress were

shown to increase absenteeism (8).

While many studies focus on health care absenteeism

worldwide, few focus on nursing staffs and predictors of

absenteeism in Saudi Arabia. A sample of 405 nurses working at

Medina in Saudi Arabia indicated that the most common predictive

factors associated with absenteeism were a lack of overtime

payment (75.6%) and social reasons among 77.8% of nurses (16).

Another study was conducted among 110 nurses working in

Hail, Saudi Arabia with a majority of them male, married, and

aged 35–39 years. The factors influencing absenteeism included

health problems (40%), the working environment (24.5%), and

personal and family problems (24.5%) (17). Absenteeism showed

no relationship with the work environment among Swiss nursing

homes (18).

This study focuses on absenteeism of nursing staff working

in the eastern province of Saudi Arabia, and identifies factors

associated with absenteeism. Our objectives were to:

• Estimate the prevalence of absenteeism among nurses,

• Analyze the direct cost of absenteeism among nurses, and

• Analyze the factors that affect absenteeism among nurses.

Methods

Study setting and design

A cross-sectional study was designed to measure the factors

associated with absenteeism among nursing staffs in the Eastern

Province of Saudi Arabia. The data were collected using a

self-administered questionnaire (paper based) designed by the

authors. Three research supervisors at the Imam Abdulrahman

Bin Faisal University of Saudi Arabia validated the contents of the

questionnaire, and its concurrent validity.

A summary rating scale of psychosocial predictors with

reported absence (work environment, clarity of responsibilities,

work satisfaction, rating of managers and relation type with co-

workers) was used, with four choices per item as follows: (1)

excellent, (2) good, (3) fair, (4) and don’t know. The internal

consistency of the overall scale of the predictors was assessed using

Cronbach’s alpha with a 95% confidence interval (CI), and it was

determined to be good (Cronbach’s alpha = 0.83; 95% CI: 0.80–

0.86). This indicates that the instrument was reliable in measuring

what it should.

The items in the questionnaire included (a) personal factors

(e.g., age, gender, nationality, marital status, number of children,

and availability of transportation to work); (b) work factors [e.g.,

job title, years of experience, work area (department), work facilities

(work environment), rating, and shift work]; (c) work psychosocial

factors (e.g., work satisfaction, relation to coworkers, and superior

rating); (d) absences (number in the past 30 days, total days,

sickness, and other causes); and (e) absence causes, consequences,

and work pressure factors (according to the nurses).

Further, documents of absenteeism were reviewed from three

main hospitals (Dammam, Qatif, and Dhahran).

The sample size was estimated using EpiInfo ver7. A minimum

sample size of 420 participants was required for a 95% confidence

interval with a power of the study of 80%.

Inclusion criteria
Any nurse in direct contact with patients and having signed a

job contract with the Ministry of Health was eligible to participate

in the study.

Exclusion criteria
Nurse interns, students, trainees, nurses working in

administrative jobs, and nurses with <1 year of experience

were excluded from the study.

Data collection

A cluster sample (convenience sample) of 476 nurses was

recruited from four different hospitals and three primary health

care centers (PHCs). Data were collected from April to June 2017.

Thirty-four nurses were excluded since they had administrative

jobs, or interns, or students, or trainees or <1 year of

work experience.

The questionnaire asked each nurse for an estimate of the

average number of absences per month; these absences were

described as “reported absences” which was used as an outcome

variable of absenteeism. More detailed information is available for

three participating hospitals (Dammam, Qatif, and Dhahran) in

which personnel records are available for review.

Preventive programs for selected modifiable risk factors were

recommended (e.g., public transportation, pre-employment work

description, a manager training program, work environment

improvement) in which a hypothetical predicted cost of each

preventive program was estimated. Then, the net benefit value was

calculated by subtracting the attributable cost of each absence factor

from the predicted cost of each preventive program with multiple

predicted effectiveness. Cost-effectivenessmodules were built based

on the results to estimate the benefit of each program.

Data analysis

The data were entered and analyzed using IBM SPSS Statistics

version 22.0 (SPSS Inc., Chicago, Ill., USA). The analysis compared

those with zero absences with those with one or more absences

per month. Reported absences was used as an outcome variable

of absenteeism. Frequencies and percentages were calculated for

the categorical variables, and the associations were assessed using

Chi squares. Multivariate model that compares the factors that

may predict absenteeism was done. We investigated the results of

the logistic regression analysis to evaluate the relationships among

multiple factors, assuming linearity and that the observations were

independent of one another. A p-value of < 0.05 was considered as

statistically significant.
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TABLE 1 Personal factors associated with absence.

Variable N Absence (days/month) χ2
p-value Attributable risk

0 ≥1

Age 20–25 59 24 41% 35 59% <0.001 37%

26–30 234 152 65% 82 35%

>30 149 117 78% 32 22%

Nationality Saudi 335 201 60% 134 40% <0.001 31%

Non-Saudi 107 97 91% 10 9%

Transportation difficulties Yes 212 122 58% 90 42% <0.001 17%

No 230 172 75% 58 25%

Gender Male 36 22 61% 14 39% 0.26 7%

Female 406 272 67% 134 33%

Marital Status Single 107 76 71% 31 29% 0.26 6%

Married 335 217 65% 118 35%

Children 0 100 66 66% 34 34% 0.47 0%

≥1 335 221 66% 114 34%

The direct annual absence cost in US dollars was calculated

by multiplying the total number of nurses in the Eastern Province

by the mean absence per nurse per month for twelve months by

the mean salary divided by working day of the nurses. We also

calculated the attributable risk for each factor as the difference

between the absence percentages of nurses with high-risk predictor

factors and those with low risk predictor factors. The attributable

risk of each absence factor was multiplied by the reported absence

cost to calculate the attributable cost.

Ethical considerations

The study protocol was approved by the Ethical Committee

of the General Directorate of Health Affairs in the Eastern

Province and also by Imam Abdulrahman Bin Faisal University

Ethical Committee, written consent was obtained from each

participant. All the procedures involving human participants

were conducted in accordance with the ethical standards of the

institutional and/or national research committee and with the

1964 Helsinki Declaration and its later amendments or comparable

ethical standards.

Results

442 nurses (92% females and 8% males) were included in the

analysis of this study. The majority (76%) were Saudi, while the

remaining (24%) were non-Saudi. Most of the nurses (53%) were

26–30 years old and married (78%). Sixty-seven percent of nurses

were assistants or technicians, and the majority (53%) worked

either in wards or in emergency rooms.

Table 1 summarizes the personal factors associated with

reported absences. Younger nurses (aged 20–25 years) were

frequently absent. Among those aged at least 30 years, only 22%

were absent, whereas 59% of those under the age of 25 years were

more frequently absent within the past month (P < 0.001). Nurses

of Saudi nationality were considerably more likely to be absent than

non-Saudi nurses (40 vs. 9%, P < 0.001).

The other personal factors included in Table 1, namely gender,

marital status, and number of children, were not associated with the

absences (the P-values were statistically insignificant).

The work factors associated with reported absences are

illustrated in Table 2. Less educated (with a diploma in nursing)

and less experienced nurses were considerably more likely to be

absent from work. For example, 40% of nurse technicians (diploma

in nursing) were absent compared to 26% of nurse specialists (with

a bachelor’s degree in nursing; P < 0.001). Moreover, nurses with

at least 10 years of experience were absent only 19% of the time,

whereas those with <5 years of experience were absent 45% of the

time (P < 0.001). The emergency departments showed the highest

rate of absenteeism (55%; P = 0.02). Quality of work facilities

contributed significantly to absenteeism (P < 0.001). Nurses with

excellent facilities were absent 25% of the time, while those with

fair facilities were absent 29% of the time (P < 0.001). Shift work

and absence policy were not statistically significantly associated

with absenteeism.

Work environment, clarity of responsibility, work satisfaction,

and facility rating were significantly associated with nurse

absenteeism (Table 3). Nurses with an excellent work environment

tended to have a lower rate of absenteeism (23%) than those

with a fair environment (35%; P < 0.001). Degree of clarity with

regard to work responsibilities also had a large impact; only 18%

of nurses with well-defined responsibilities were absent from work,

whereas this rate was as high as 52% for those with fairly defined

responsibilities (P < 0.001). Nurses who were very satisfied with

work were absent less frequently (16%) than those who were

fairly satisfied with work (45%; P < 0.001). Organizational factors

contributed significantly to absenteeism. Nurses who liked their

managers showed lower rates of absenteeism (24%) than those who
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TABLE 2 Work factors associated with absence.

Variable N Absence (days/month) χ2
p-value Attributable risk

0 ≥1

Job title Nurse assistant 44 27 62% 17 38% <0.001 25%

Nurse technician 245 147 60% 98 40%

Nurse specialist 146 108 74% 38 26%

Nurse senior

specialist

7 7 100% 0 0%

Experience (by year) 1–5 196 108 55% 88 45% <0.001 26%

6–10 129 90 70% 39 30%

>10 117 95 81% 22 19%

Work area Ward 194 122 63% 72 37% <0.001 23%

Clinic 89 61 68% 28 32%

Emergency

Room

48 22 45% 26 55%

Other 111 90 81% 21 19%

Work facilities rating Excellent 43 32 75% 11 25% <0.001 4%

Good 175 121 69% 54 31%

Fair 161 114 71% 47 29%

Do not know 63 27 43% 36 57%

Working time Shift 282 181 64% 101 36% 0.27 7%

Fixed time 160 114 71% 46 29%

Type of absence policy Excellent 29 19 67% 10 33% 0.31 3%

Good 101 63 62% 38 38%

Fair 151 97 64% 54 36%

Do not know 161 113 70% 48 30%

disliked their managers (42%; P < 0.001). Relations with coworkers

had little impact (P = 0.12).

Multiple logistic regression modules (Table 4) were

implemented for the variables thought to be affected by nationality.

The p-values for work satisfaction, rating of managers, and

clarity of work responsibilities were < 0.05. This means that

these variables are not confounders for absenteeism. However,

the p-value for transport difficulties and work environment

exceeded 0.05, indicating that they are cofounders in association

with absenteeism.

Perception of the causes and
consequences of absenteeism

Most nurses indicated that health issues and work stress (43%)

were the main causes of absence, followed by social obligations,

job dissatisfaction (36%), and other factors (delayed performance,

overtime, turnover). Forty-two percent of Saudi nurses indicated

that social obligations were a cause of absenteeism whereas 22.0%

of non-Saudi nurses felt the same way. The largest group (48%)

of nurses indicated that a heavy workload was the main factor

contributing to work stress, followed by supervision style (44%),

improper work environment (33%), and forced work (28%).

Most nurses (52%) indicated that absenteeism could be reduced

through recognition of work, better work conditions, and more

coordination with coworkers, followed by other factors.

Cost of absenteeism by cause

Thirty-three percent of the nurses were absent at least one day

per month. Our study found a reported mean absence rate of 0.62

days per employee per month, amounting to a total of 266 days lost

per month among 442 nurses. The absence documents indicated a

mean of 0.2, 0.2, and 0.9 days of absence per employee per month

for Dhahran, Qatif, and Dammam, respectively, yielding an average

mean of approximately 0.5 days (0.43 absences per employee per

month), which is close to the mean of our study (0.62 absences per

employee per month).

Considering an absence mean of 0.62, an average nurse salary

of $1353 per month, 20 working days per month, and the total

number of nurses in the eastern province of Saudi Arabia (7991), we

calculated that nurse absenteeism costs the General Directorate of

Health Affairs in the Eastern Province of Saudi Arabia∼$4,021,998

per year (19, 20).
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TABLE 3 Psychosocial factors associated with absence.

Variable N Absence (days/month) χ2
p-value Attributable risk

0 ≥1

Work environment Excellent 44 34 77% 10 23% <0.001 12%

Good 174 127 73% 47 27%

Fair 164 107 65% 57 35%

Do not know 60 29 48% 31 51%

Clarity of responsibilities Very well clear 148 121 82% 27 18% <0.001 34%

Well clear 150 101 67% 49 33%

Fairly clear 128 61 48% 67 52%

Do not know 16 11 69% 5 31%

Work satisfaction Very well

satisfied

86 72 84% 14 16% <0.001 29%

Well satisfied 175 124 71% 51 29%

Fairly satisfied 132 73 55% 59 45%

Do not know 49 24 49% 25 51%

Rating of managers Excellent 123 93 76% 30 24% <0.001 18%

Good 187 125 67% 62 33%

Fair 108 63 58% 45 42%

Do not know 24 11 46% 13 54%

Relation type with

co-workers

Excellent 169 117 69% 52 31% 0.12 10%

Good 219 147 67% 72 33%

Fair 51 30 59% 21 41%

Do not know 3 0 0% 3 100%

Each absence factor contributes to the cost depending on its

attributable risk value. For instance, attributable risk associated

with the manager rating is 18%. Thus, attributable risk from this

factor contributes $723,959 (0.18 × 4,021,998) to the total cost.

The cost of each absence factor depending on its attributable risk.

Quality of work is the most modifiable absence factor, and it

contributes substantially to the cost. Some of the other modifiable

factors are work satisfaction, clarity of work responsibilities,

manager rating, and work environment. Moreover, transportation

is a modifiable factor with an attributable risk of 17%.

Based on the attributable cost associated with each factor,

cost-effectiveness modules were generated in accordance with the

hypothetical cost and effectiveness of each program recommended

to reduce absenteeism. For example, if $50 is spent on each

nurse for the pre-employment job description course, assuming

a predicted effectiveness of 50%, a net value of $35 will be

saved annually (0.5 × 171– 50). When projected to all nurses

of the eastern province (7991), $279,685 will be saved annually

by modifying this single factor. According to the predicted cost-

effectiveness module, the optimum effectiveness of the manager

training program is 30%. This will save ∼$7.5 per nurse annually,

amounting to a total of $59,933.

Figure 1 illustrates the combined cost-effectiveness modules

for all four recommended programs. The optimum effectiveness

of a manager training program is 30%. This was confirmed with

calculation as it would save around $7.5/nurse annually for a total

of US$59.93. Also in Figure 1, the pre-employment job description

course had a predicted cost-effectiveness of 50%. By contrast, public

transportation and work environment improvement programs

are of greater cost to achieve a benefit. Improving the work

environment yields the greatest benefit but results in the lowest

predicted effectiveness.

Discussion

This study found that the average absence of nurses is 0.62 days

per month. This results in an annual loss of around $4 million.

The greatest absence frequency was significantly associated with

work psychosocial factors while quality of work was the most

modifiable factor. In addition, our study showed the importance

of potentially remediable psychosocial workplace factors. This

study had identified a clear relationship between nurse-supervisor

rapport and the likelihood of largely volitional absences.

Our study sample was large (n = 442) and representative

of nurses in the eastern province of Saudi Arabia. The sample

represents 5.5% of the total number of nurses (7991) who work

in governmental health institutes in the eastern province of Saudi

Arabia. The documented rate of absence was 0.43 day per employee

per month, which is very close to the mean of our study (0.62).
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TABLE 4 Multiple logistic modules for di�erent factors vs. nationality.

Factor Estimate SE p-value OR 95% CI

Module 1 Nationality (Saudi)

Work Satisfaction 0.416 0.130 0.001 1.51 1.17–1.95

Module 2 Nationality (Saudi)

Rating of managers 0.460 0.134 0.001 1.58 1.22–2.06

Module 3 Nationality (Saudi)

Transport difficulty 0.881 0.478 0.065 2.41 0.94–6.15

Module 4 Nationality (Saudi)

Work environment 0.258 0.135 0.056 1.29 0.99–1.68

Module 5 Nationality (Saudi)

Clarity of work responsibilities 0.352 0.138 0.011 1.42 1.08–1.86

SE, standard error; OR, odds ratio; CI, confidence interval.

FIGURE 1

The combined cost-e�ectiveness modules.
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The studied personnel records specifically identified unjustified

(i.e., volitional) absences as determined by the supervisor. This

distinction is not available in other published studies (21, 22).

Unlike in other studies, this study demonstrated that nurse

absenteeism was not significantly associated with some personal

factors, such as marital status, number of children (childcare

responsibilities), and gender (being a male), that lead to higher rate

of absenteeism (23–27). Our results were also consistent with those

of other studies that show that absenteeism occurs more frequently

among younger, less experienced, and less educated nurses (16, 17).

A very strong association was noted between absenteeism and

nationality. This was probably due to the greater social obligations

perceived by the Saudi nurses (42%) compared to their non-Saudi

(22%) counterparts and the same finding was reported in another

study (28). Another reason for absenteeism was that the hospital

policy may be unfairly biased toward local nurses. This belief could

be overcome by devising and implementing a strict and fair policy

that is equally applied to all nurses (17, 24–26).

The quality of work life (job satisfaction, job environment,

facilities, and good superiors) was significantly associated with

absenteeism. This was consistent with another studies that

showed “attitudes (job satisfaction, organizational commitment,

and work/job involvement)” and leadership style and feeling

respect from supervisors will reduced nurse absenteeism (29–32).

Most nurses reported facing a heavy workload and improper work

conditions, leading to greater work stress and absenteeism. Finally,

most nurses noted that better work conditions and recognition of

their work as well as coordination with coworkers could reduce

absenteeism (30–32). All these factors signify that the quality of

the work environment and demands are important predictors

of absenteeism.

Our study demonstrated that the average nurse was absent 0.62

days per month, resulting in a loss of productive work of 266 days

per month among the 429 nurses studied. The number of lost days

per employee per year is 7.4, which is higher and costly than the

international average of 7 by almost half a day (19, 20).

In this study educational programs for nurse supervisors

and improvement of their communication skills had a predicted

effectiveness rate is 30%. Moreover, providing pre-employment

job descriptions entails minimal cost, but promises a high cost-

effectiveness rate. Public transportation and work environment

improvement programs may lead a higher cost with regard to

achieving benefits in the first year, but their costs are likely to be

discounted in subsequent years.

Strengths of this study

• This study demonstrated that nurses’ absenteeism is a costly

issue related to work and psychosocial factors.

• We presented the combined cost-effectiveness modules for all

recommended programs.

Limitations of this study

• The reliability of the study may be lower than expected due to

self-reported absence, however the absence documents were

reviewed from three hospitals, and the mean absence was

found to be close to the mean of our study.

• The use of scales in this study may be positively biased as

respondents appear to have had the option to choose between

excellent, good, fair, and do not know, and this may suggest that

negative options may have been chosen.

• Our samples were of the cluster type and were heterogeneous

but were analyzed together, which may influence the accuracy

of our analysis, possibly leading to analysis bias.

Conclusions

The study demonstrated that nurse absenteeism in the hospitals

and PHCs of the studied areas was highly prevalent and costly.

Nationality and quality of work factors were associated with

absenteeism. Some absence predictors are modifiable and can

be corrected with highly cost-effective programs such as pre-

employment courses, provision of transportation, and manager

training. Qualitative elements of absenteeism among nurses would

have provided a lot richer data and greater depth to the study and

these are proposed to consider in future research.
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Organizational facilitators and 
barriers for participation in 
workplace health promotion in 
healthcare: A qualitative interview 
study among nurses
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Movement-oriented Prevention and Rehabilitation, German Sport University Cologne, Cologne, 
Germany, 2 Institute for Workplace Health Promotion, Cologne, Germany

Background: There is evidence for the positive effects of workplace health 
promotion (WHP) for nurses. Although this highly stressed target group also 
actively desires WHP, the number of participants is low. Individual reasons play 
a role in the decision to engage in WHP activities, yet it is interesting to consider 
which organizational factors a company could address to improve participation. 
In this regard, the question arises of what organizational factors facilitate 
participation in WHP activities from the perspective of nurses in inpatient care 
facility (ICF), outpatient care service (OCS), and acute care hospitals (ACH).

Method: Sixteen semi-structured interviews were conducted in different care 
settings between May and September 2021. Questions about everyday working 
life, WHP activities, and organizational framework conditions were asked.

Result: The results show that there is a wide range of influencing factors at the 
organizational level, some overall settings, and others setting-specific. High 
workload and the fit of WHP activities with shift times were particularly inhibiting 
overall settings. A negative association with the employer worked as a barrier in 
ICF and ACH.

Conclusion: When implementing WHP activities, it can be  useful to consider 
organizational facilitators and barriers to promote sustainable and attractive WHP 
activities and higher participation rates in the different settings of nursing.

KEYWORDS

workplace health promotion, participation, nurses, barrier, WHP activity, organizational 
framework conditions, facilitator

1. Introduction

Workplace health promotion is a promising approach on policy, company, and individual 
levels to counteract work-related stress and make jobs attractive. There are indications that 
workplace health promotion (WHP) can improve the health and work ability of employees 
(Hupfeld et al., 2021). The Luxembourg Declaration defines WHP as the joint action of society 
and workplace to improve the health of employees (the European Network for Workplace Health 
Promotion set itself the task of supporting employers, employees, and society in safeguarding 
and promoting wellbeing and health in the workplace through the Luxembourg Declaration). 
Improvements can be  made here through the enhancement of work organization and 
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environment, improving active participation, and supporting personal 
development (European Network for Workplace Health, 1997). 
Especially for professions with high occupational stress (high mental 
and physical workload), such as nurses (Meyer et al., 2022), WHP, 
therefore, can be a promising approach to improve the work situation 
and personal health. Among companies and statutory health insurers, 
there is a strong collaborative commitment to WHP because jobs in 
this sector are characterized by significant physical and mental stress 
(Bauer et al., 2020). Nurses in geriatric care in Germany, for example, 
were sick for 28.5 days on average in 2021. This is almost 10 days more 
than the average number of sick days for German employees in 2021 
(19.7 days; Meyer et al., 2022). The sickness notifications of health 
insurance show mainly disease in the area of musculoskeletal 
disorders, mental illnesses, and respiratory diseases (Drupp and 
Meyer, 2020). However, it is not possible to deduce from this whether 
this is due to working conditions or a consequence of stress.

Looking at the effectiveness of WHP across all occupational 
groups, there are indications that WHP can be a worthwhile use of 
resources for employers and employees to improve work-related 
health. Positive effects could be  demonstrated for 68.6% of the 
behavioral-and environmental-related prevention interventions 
analyzed in a narrative review (Goldgruber and Ahrens, 2009). A 
Cochrane review indicates that programs using pedometers can 
reduce the body mass index (Freak-Poli et al., 2013). In two reviews, 
small to medium effects are reported for the efficacy of environmental-
related activities to improve the nutritional behavior of employees with 
regard to diet-related outcomes such as fruit and vegetable 
consumption (Geaney et al., 2013; Allan et al., 2017). For nicotine and 
tobacco use, a Cochrane review indicates clear evidence of effectiveness 
for group therapy approaches in the work context, personal individual 
counseling, drug treatment, and combined interventions (Cahill and 
Lancaster, 2014). Short-term alcohol prevention interventions seem to 
have potential in a review, but there is still a considerable need for 
research (Schulte et al., 2014). Interventions that work with cognitive 
behavioral therapy approaches and combine more than one 
therapeutic approach (for example, cognitive behavioral therapy and 
teaching problem-solving strategies) appear to be effective in relieving 
stress and improving relaxation in a review (Wan Mohd Yunus et al., 
2018). Another meta-analysis, based on a total of eight qualitatively 
convincing RCTs, finds small but nonetheless significant positive 
effects for depression prevention interventions at the whole-firm level 
(Hosang et  al., 2014). With regard to the benefit for employers, a 
comprehensive review of 47 return-on-invest (ROI) studies on WHP 
shows a mean ROI of 2.7 (Baxter et  al., 2014). In addition to the 
interest of employees and indications of a benefit for employers, health 
insurance funds are also pursuing this approach. Having a look at the 
effect of WHP activities on nurses, only a very limited amount of 
studies are published (Schaller et al., 2022). Yet, the compilation of 
studies on lifestyle-based, health-promoting interventions for nurses 
consistently reports positive effects on outcomes such as physical 
activity behaviors, mobility, and endurance (Chan and Perry, 2012). A 
meta-analysis based on available RCTs for mindfulness-based 
interventions in nurses suggests that the interventions are suitable for 
reducing anxiety and depression in the short and long term in this 
target group. Qualitative studies also indicate other positive aspects of 
impact, including improved wellbeing (e.g., increased inner calm) and 
increased work performance (e.g., more efficient work processes due 
to improved team communication; Guillaumie et  al., 2017). A 
quantitative systematic review of interventions for promoting nurses’ 

wellbeing at work suggests that the interventions can also achieve 
lasting effects (Romppanen and Häggman-Laitila, 2017).

Despite the burden on nurses and the indications of positive 
effects, nurses have lower participation rates in WHP activities than 
other professions (Chiou et  al., 2014). Furthermore, a study on 
German nurses shows a self-reported willingness of 75% to actually 
use a prevention program (Ehegartner et al., 2020). More than every 
second facility manager reports that existing WHP activities are only 
insufficiently used (Isfort et  al., 2018). In addition to individual 
reasons for non-participation, it might be promising to consider the 
organizational factors a company can address in order to increase the 
uptake of WHP activities among employees (Rojatz et al., 2015).

Having a look at organizational factors influencing participation 
in WHP activities overall professions, there are some findings. In this 
context, a lack of management support, a lack of qualified trainers, 
related costs, lack of space, and evidence of program outcomes were 
reported as potential challenges over all professions in the 
United  States (Weinstein and Cheddie, 2021). Furthermore, a 
systematic review of countries in the “Organisation for Economic 
Co-operation and Development” (OECD) indicates that the working 
environment and organizational structures, management support for 
the activity, and the coordination of the activity with existing 
structures and processes can play a role in the success of WHP projects 
(Rojatz et al., 2015). Incentives and leadership support can significantly 
impact participation. Higher levels of organizational support were also 
shown to raise better participation in biometric screening and health 
assessment (Grossmeier et al., 2020). The quality of the intervention 
concept and the material and resources of the target group can make 
a matter as well (Rojatz et al., 2015). Across the process, continuously 
raising awareness, participation and empowerment of employees, as 
well as regular internal communication can be key success factors in 
terms of acceptance and sustainability of WHP activities (Bauer et al., 
2020). If the information is not provided clearly and unambiguously, 
impersonally, or at an inappropriate time, this can also have an 
influence on participation (Stummer et al., 2008). If the WHP activity 
is experienced as mandatory, this is also perceived rather negatively 
and is more likely to be  rejected (Stummer et  al., 2008). Other 
perceived barriers are the cost to the target group, the fact that 
participation causes absenteeism, and the inconvenient timing of the 
offerings (Simek et al., 2014). Lack of target group orientation, possible 
motivation problems, and general project management 
recommendations can also have an influence (Weinreich and Weigl, 
2002). Lack of participation autonomy, lack of professionalism in the 
activity, and missing sense can also affect the interest in the WHP 
activity (Stummer et al., 2008).

In the setting of nursing, there are fewer results on organizational 
factors influencing participation in WHP activities. Limited time 
resources of nurses due to the fulfillment of the patient care mission 
under conditions of staff shortage seems to make it harder to make 
time free for participation in WHP (Krupp et al., 2020). Results of a 
German study in the nursing setting indicate that counting the WHP 
activity time spent as working time and having the employer cover the 
costs can have an influence on participation in WHP activities 
(Dietrich et al., 2015). Furthermore, from the perspective of many 
nurses, it does not seem consistent or “honestly meant” by the 
employer to offer behavioral preventive WHP activities, but at the 
same time not be able to reduce the burden in the everyday workday 
(Krupp et al., 2020). Factors such as the small size of the company 
(short distances, personal ties, and direct contact), lack of economic 
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pressure, personal approach, and opportunities for participation seem 
to have a positive effect on participation in WHP in outpatient care 
service (Kahnt et al., 2020).

If one examines the field of nursing, the setting-specific differences 
can also become an interesting point. There are findings that WHP 
activities are predominantly available in large facilities such as 
hospitals and are often not accessible to staff in medium-sized nursing 
homes or outpatient care facilities (BKK Dachverband, 2017).

Regarding the little research in the field of nursing on 
organizational factors influencing the participation of employees in 
WHP activities and even less evidence on how this is perceived from 
the perspective of nurses, it would be interesting to investigate this 
topic. As organizational factors can be adjusted by companies, findings 
in this area can help to design activities in such a way that they 
improve the chances of increasing the participation rate and 
satisfaction among nurses.

In regard to this research gap, we investigate the following research 
question: What organizational factors facilitate participation in WHP 
activities from the perspective of nurses in different settings?

2. Materials and methods

2.1. Context of the study

The interviews were conducted within the BAGGer project 
(workplace activities for health promotion and violence prevention, 
2020–2022). The aim of the project, which was funded by the German 
Federal Ministry of Health (BMG), was to promote health and 
improve the working situation of nurses. In order to understand why 
or why not nurses participate in WHP activities, the following study 
aims to find out which facilitators and barriers can be  found in 
different settings of nursing. The study was registered in the German 
Clinical Trials Register (DRKS-ID: DRKS00024961) and approved by 
the German ethics committee of the German Sport University 
Cologne (reference numbers No. 050/2021). In this qualitative study, 
we followed the consolidated criteria for reporting qualitative research 
(COREQ; Tong et al., 2007).

2.2. Participants

Participants were recruited via the care facilities participating in 
the BAGGer project, which were located in North Rhine-Westphalia, 
Germany. Inclusion criteria for participants were: (1) a professional 
nurse, (2) minimum age of 18 years, and (3) working in an acute care 

hospital, inpatient care facility, or outpatient care service. Exclusion 
criteria were: (1) professional nurses mainly assigned to 
administrative working tasks and (2) apprentices. The person in 
charge of employee health provided information within the care 
facilities about the search for interview participants and acted as a 
contact person. Interested nurses could then get in touch with this 
contact person so that a random composition of the sample was 
generated. In the first contact between the research team and the 
participants, the participants were informed by email about the 
background of the study and aspects of data protection. In addition, 
an interview date was arranged by the interviewers (JL, HB) by email 
or telephone. All the requested persons participated and gave their 
written consent.

The sample comprised 16 participants (four men and 12 women). 
Ages ranged from 25 to 54 years (mean 39 ± 11 years). The average 
experience in nursing was 14 years (±9 years) with a minimum of 
4 years and a maximum of 36 years. Three nurses had an immigrant 
background. Interview duration ranged from 36 to 171 min (mean 
78 ± 33 min).

The sample composition of participants per setting is presented in 
Table 1.

2.3. Interview guide

A problem-centered interview guide based on Witzel (2000) 
consisting of open-end questions was developed. Questions on the 
topics of career, everyday work, health, workplace violence, and 
company were collected and collaboratively formulated by the research 
team. As organizational barriers and facilitators to WHP can lie in a 
wide variety of areas of everyday work, we decided to ask questions 
broadly. The topics and their content aspects are presented in Table 2. 
Comprehensibility and estimated interview duration were the first 
pilots tested in our internal project group and the second tested with 
a nurse working in an acute care hospital. As there were limited 
resources in our study and the internal as well as external pilot studies 
showed that the questions were easy to understand, there was no need 
for further pretesting. The pilot test data were not included in the 
main study.

2.4. Data collection

Interviews were conducted between May and September 2021 
and took an average of 78 min (ranging from 36 to 171 min). At the 
beginning of the interview, the participants were told that ~1 h 

TABLE 1 Table showing sample description and interview length per setting.

Acute care 
hospital (n = 5)

Inpatient care 
facility (n = 6)

Outpatient care 
service (n = 5)

Age [years] meana (±SD); minimum-maximum 33 (±6); 27–42 34 (±11); 25–52 51 (±3); 47–54

Gender: female [n; %] 3 (60%) 4 (67%) 5 (100%)

Experience in the care sector [years] mean (±SD); minimum-maximum 12 (±3); 4–16 11 (±7); 5–20 20 (±12); 4–36

Length of employment at current facility [years] mean (±SD); minimum-maximum 9 (±4); 4–15 7 (±6) 0,2–15 3 (±2) 1–6

Interview duration [min] mean (±SD); minimum–maximum 69 (±7); 59–87 63 (±30); 36–119 104 (±42); 58–171

SD, Standard deviation; n, number. aThe average age of geriatric nurses in Germany is 43.2 years, while the average age of healthcare and nursing staff is 41.6 years (Destatis Statistisches Bundesamt, 2018).
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would be estimated for the interview and they could take a break if 
they wanted to. The spoken language was German. The interviews 
and pilot tests were conducted by telephone to minimize the 
number of contacts because of the COVID-19 pandemic. The two 
interviewers had master’s degrees in health economics (JL) and 
health-promoting organizational development (HB), were trained 
in qualitative research and were Ph.D. candidates. Participants were 
asked to go to a quiet room where they were alone. The participants 
did not know the researcher, only that they were interested in 
workplace-related health. This minimized the researchers’ ability to 
influence the study. Due to the principle of data saturation, the data 
set was evaluated after the first 15 interviews (single interviews, no 
repeat interviews). Since there were still open questions about the 
setting of the inpatient care facilities, additional interview partners 
were sought. After one more interview, no new information seemed 
to emerge from the interviews. During all the interviews, field notes 
were taken and missing demographic data were only asked for after 
the interview was completed to avoid disrupting the flow of the 
interview. Interviews were recorded with an audio recording device 
and professionally transcribed according to Dresing and 
Pehl (2018).

2.5. Data analysis

For analyzing the transcripts, a structuring content analysis 
following Kuckartz was performed. Internationally, the methodology 
is very similar to the framework method for analyzing qualitative data 
(Gale et al., 2013). Data management was carried out using MAXQDA 
Standard 2020 software from VERBI GmbH, Berlin. Based on a 
screening of six transcripts, the interview guide, and the topics of 
interest, a first coding system with main categories was created and 
discussed by three researchers. Afterward, the interviews were coded 
according to this coding system. The main codes and text passages 
were then sighted by a research team of five. Subcategories and 
characteristics were derived and discussed by this research team. 
Afterward, the entire data set was completely coded with subcategories 
and characteristics. The results were not returned to the participants 
because it was not a participatory evaluation, and the data were 
analyzed via a setting-specific approach.

3. Results

The following main categories were deduced: (1) awareness of 
WHP activities in the company, (2) participation in WHP activities, (3) 
organizational conditions for the participation in WHP activities, (4) 
wishes of the employees, and (5) communication and information on the 
WHP activities. Each main category was divided into subcategories 
(refer to Table 3) and then examined for inhibiting, promoting, and 
explanatory characteristics.

In the following, the results of the content analysis of the 
interviews with nurses from acute care hospitals (ACH), inpatient care 
facility (ICF), and outpatient care service (OCS) are presented in 
relation to the respective main and subcategories.

3.1. Awareness of WHP activities in the 
company

The main category “awareness of WHP activities in the company” 
included information on WHP activities of the employer on-site, 
digitally, or in cooperation with external service providers perceived 
by the employees from their perspective. Seven subcategories were 
identified: Stress related, movement oriented, nutrition, addiction 

TABLE 2 Topics and content aspects of the interview guide.

Topic Content aspects

Everyday 

working life

-  Influence of everyday working life on participation in WHP 

activities

Health - Existing WHP activities in the company

- Reasons for participation

-  Appropriate content and social design of WHP activities

-  Anchoring of health in the corporate culture and communication

- Importance of WHP in the company

-  Commitment of the management to the topic

-  Communication of health-promoting activities and changes

Workplace 

violence

Prevention, trainings and support programmes for violence 

prevention

Company Perception of the employer

TABLE 3 Category system with defined main categories and subcategories.

Main category Subcategories

1. Awareness of WHP activities in the 

company

Stress related

Movement oriented

Nutrition

Addiction

Violence related

Teambuilding activities

No known WHP activities

2. Participation in WHP activities Reasons for non-participation

Reasons for participation

3. Organizational conditions for the 

participation in WHP activities

Timing

Distance

Team-internal agreements

Work activity/environment

Workload

Leadership support

Corporate culture

Value health

COVID-19

4. Wishes of the employees Content of the WHP activity

Framework

Participation

No interest

5. Communication and information 

on the WHP activities

Perceived communication channels

Wishes for communication channels
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related, violence related, team building, and no known WHP activities. 
A wide range of experiences emerged. Some nurses reported having 
no WHP activities at all, and some reported having several topic areas 
at once.

The subcategory stress related was defined as WHP activities in the 
area of stress management and strengthening of mental resources. In 
this context, companies provided contact persons for problems and 
confidants, both in the professional context, e.g., in dealing with 
conflicts but also privately, when emergency childcare was required.

Interviewee (I): “Then there is also a specialist colleague at the 
company who also helps with problems with psychological 
disorders or stress or depression or problems with violence. 
You can go and see her and make an appointment. So you can say 
that you will get help in any case, that's the way to go.” (OCS nurse)

In addition, there were activities for optimizing sleep, active 
relaxation training such as yoga and access to passive relaxation, e.g., 
through massage activities.

The subcategory movement oriented included WHP activities in 
the area of movement promoting work and physically active 
employees. It was mentioned that ergonomic work was supported by 
work equipment and that training in back-friendly working methods, 
e.g., kinesthetic, also existed. In addition, there were activities for 
physical balance in the form of exercise courses, e.g., gymnastics and 
team sports.

The subcategory nutrition was defined as WHP activities in the 
area of healthy nutrition in everyday working life. WHP activities were 
found in the area of optimization of the on-site nutritional activities, 
common nutritional activities, and educational activities on healthy 
nutrition. While the interviewees in ACH were particularly aware of 
the efforts made by the organizations with regard to cafeteria offerings, 
those in ICF and OCS were more aware of individual training courses 
on healthy eating and common cooking activities.

The subcategory addiction included information about WHP 
activities in the area of addiction prevention. There was only one 
statement in OCS telling about the idea of the company to set up a 
smoke-quitting WHP activity but no real activity is planned yet.

In the subcategory violence related, the most mentioned 
characteristics were training courses on de-escalation/dealing with 
violence in the area of ACH and OCS. ICF focused mainly on informal 
talks with the team or leadership. OCS emphasized this too, next to 
the training activities. Furthermore, there were structural aids given 
(emergency button, guidelines for action). Overall settings, there were 
professional contact persons visible.

I: “Yes, we already have many training courses on the subject [of 
violence prevention], also many different ones, first of all how best 
to deal with such a situation. Then also simply further training in 
which you are shown how to protect yourself, how you can also 
put the patient out of action in the situation […] without hurting 
yourself and the patient.” (ACH nurse)

In the subcategory teambuilding, activities can be found that serve 
team-building purposes. Hereby, in ACH, only full-day events for 
team building were mentioned, thus, it was called “team days.” In ICF, 
communal eating as a team-building event was mentioned. In OCS, 

the most versatile activities were mentioned, such as communal eating, 
parties, meetings, and outgoing activities.

“That's when we  did various team-building activities, had 
discussions, ate, had a barbecue in the evening, talked about work, 
that kind of thing.” (ACH nurse)

The subcategory no known WHP activities collected statements on 
not perceiving WHP activities. In all settings, there were some 
interviewees mentioning not knowing any WHP activity in 
their company:

Researcher (R): “So what opportunities and offerings do you know 
of there?” B: “Actually, none at the moment.” (ACH nurse)

3.2. Participation in WHP activities

The main category participation in WHP activities was defined 
as statements about the reasons for participation or 
non-participation in WHP activities. Two subcategories were 
defined: reasons for non-participation and reasons for participation. 
The interviews were searched for inhibiting, promoting, and 
explaining characteristics.

The subcategory reasons for non-participation included reasons for 
the interviewee not to participate in WHP activities for organizational 
reasons. Overall settings, a long journey to the facility where activities 
took place was a barrier to participating in WHP activities. For ACH 
and OCS, time fit to shift work was often an issue. In ACH and OCS, 
it was mentioned that WHP activities were not suitable for the own 
work environment (for example, work on a closed station). In ACH 
and ICF, due to COVID-19, there were not any WHP activities offered. 
Furthermore, in ACH, it was mentioned that the WHP activities were 
not attractive for the professions.

“If something takes place where I’m there or right after work, 
I might attend. But I cannot drive back there and back again after 
three hours.” (OCS nurse)

“This is just a limited selection and temporally also not suitable for 
many or for me often not.” (ACH nurse)

The subcategory reasons for participation included reasons for the 
interviewee to participate in WHP activities for organizational 
reasons. There were comments by nurses in OCS participating because 
of the design of the WHP activities. Good communication about the 
activities and the good affordability were positively assessed. 
Conspicuous in the expressions of the ICF nurses was the group 
dynamics they experienced. No comments on this topic were found 
by nurses working in ACH.

“Most of the offers are also really free or discounted. And I really 
can't make any accusations about that. It's really well 
communicated and it's also really financially and everything is 
possible for every employee.” (ICF nurse)
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3.3. Organizational conditions for 
participation in WHP activities

The main category organizational conditions for participation in 
WHP activities was defined as the general conditions in the context of 
work that play a role in participation in WHP activities. Nine 
subcategories were defined: timing, distance, team-internal 
arrangements, work activity/environment, workload, leadership support, 
corporate culture, value health and COVID-19, and others. The 
interviews were analyzed on inhibiting and promoting characteristics.

The subcategory timing described the interviewees’ perception of 
how the noticed WHP activities can be used in the context of shift 
work. It was separated into promoting and inhibitory factors. 
Participating in a WHP activity during work hours was mentioned as 
promoting factor in ICF and OCS. In all interviewees from OCS and 
ACH, it was found inhibiting that the scheduling of the WHP activities 
was not compatible with shift work. There were no findings for ICF in 
this regard.

“But the problem is, these are often series events where you then 
have to sign up for all of the appointments. These appointments 
are often not compatible with nursing.” (ACH nurse)

The subcategory distance described the interviewees’ perception 
of the role of spatial distance in the participation of WHP activities. In 
both the settings ACH and OCS, nurses reported that a large distance 
between the WHP activities and the place of work inhibited 
participation if the WHP activity was scheduled differently from the 
shift work.

“[…] I live 30 kilometres away. And if something takes place […] 
where I'm there or right after work, I could participate. But I can't 
drive there again after three hours and come back. If I live in the 
city, I would, I could also come back.” (OCS nurse)

No statements were given on inhibitory factors by nurses in 
ICF. Overall settings, no promoting factors for participation in WHP 
activities due to a large distance were found.

The subcategory workload described how the amount of work or 
understaffing influenced participation in WHP activities. It was 
separated into promoting and inhibitory factors. Only inhibiting 
factors were found for this topic. Across all settings, the workload was 
clearly reported to be very heavy. This was due to more and more 
multimorbid patients, a higher documentation workload and 
understaffing for various reasons. In addition to the negative influence 
of this on personal health behavior and the organization of breaks, 
interviewees explicitly reported that this inhibited any health activity 
after the end of the shift due to stress. With regard to participation in 
WHP activities, a nurse in ICF made the explicit reference that 
participation in WHP activities was inhibited due to the highly 
demanding workload and a shortage of staff.

“when I do a shift that I now do with two colleagues, when I do it 
with five or six colleagues. And everyone can really go about their 
work in a relaxed manner. And at the end of the day, they are not 
completely exhausted and somehow only want to go home. Then 
he or she would definitely spend another two hours in the back 
course.” (ICF nurse).

The subcategory leadership support described the influence of the 
manager on nurses in the participation in WHP activities. It was 
separated into promoting and inhibitory factors. In the setting of ACH 
and OCS, some experiences became visible where employees 
experienced that their leadership affirmed health-promoting behavior. 
The focus in this subcategory yet laid on the promotion of WHP 
activities by leadership. Among all settings, there were some 
experiences both on leadership support for participation and some not 
experiencing that.

“[…] We sit together every 14 days and see if there is anything 
new. And if there are new activities, then I'm informed that there 
are” (ACH nurse)

“R: […] how is the issue of employee health addressed by your 
direct leadership? I: Not at all.” (OCS nurse)

The subcategory corporate culture described the attitude that 
prevailed in the company at various levels of the members. The results 
varied among the settings. Some positive comments were found 
regarding the general corporate culture. The interviewees reported 
that despite the staff shortage, they felt that they were being looked 
after. It was mentioned that there was a family atmosphere and that 
there was understanding and open communication, especially in the 
case of OCS.

“That is a very big factor, they always take care, they always make 
sure that everyone is doing well.” (ICF nurse)

Good job security and satisfaction with the workplace and the 
structures were also mentioned across all settings but not in every 
interview. Some interviewees reported that there was a good sense of 
community and that the atmosphere was characterized by trust. In 
some cases, it was reported that there was a clear sense of humanity in 
the hospital despite the economic pressure.

“That is certainly the case, that, the team spirit is very, very big. 
And as much as the (hospital name), the management level has to 
think economically, yes, but despite that, people still play a big 
role.” (ACH nurse)

Other experiences from the hospital were a miserable atmosphere, 
a perception of replaceability, and a lack of appreciation from 
the employer.

“[…] a colleague says I'm quitting because I can't do it anymore, 
they don't ask what we can do to get you to stay. […] On the 
contrary, one is then offended that he leaves. […] I'm speaking not 
just about my clinic, I think it's the same in other large clinics.” 
(ACH nurse)

Some ICF and ACH nurses described that, after all, they only 
associated negativity, stress, and pressure with the employer.

“I think if I had the feeling: "I have to get out of here and I want to 
go home," I wouldn't do a back course in the hospital afterwards. 
Because afterwards I think, "He still wants something from me or 
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he's talking about work or something else. I think there would 
be strategically more favourable possibilities.” (ACH nurse)

The subcategory value health described the perceived anchoring 
of the value of health in the corporate philosophy. Here, there were 
very different characteristics across all settings. It went from a clear 
perceptibility of the value of health in the company to only a superficial 
presentation where this value is not visible.

“I rate the [importance of employee health] as not very high.” 
(ACH nurse)

“Should you ever have to cover, you have a compensation day 
directly next week. […] in any case, health is very important here.” 
(ICF nurse)

The subcategory COVID-19 collected information on the 
influence of COVID-19 on WHP activities in the facility. Overall 
settings, it became visible that COVID-19 had an inhibiting influence 
on health-promoting activities, and the opportunities for digitalization 
were partially missed. In some cases, the facilities slowly started 
activities again.

Other comments that appeared in this main category were the 
mention of a problematic structure for nutritional services and too few 
places for participation in education courses in the hospital. Across all 
settings, comments were made that no real breaks could be taken. In 
addition, it was noted by ACH and ICF nurses that WHP activities 
may not have received much recognition.

“Yes, I  also don't know whether that would necessarily 
be appreciated if there was somehow a training program for back 
health or something like that.” (ICF nurse)

3.4. Employee wishes for WHP activities

The main category employee wishes included the desirable design 
of the WHP activity from the point of view of the interviewees. Four 
subcategories were defined: content, framework, participation, and no 
interest. The subcategories, then, were searched for inhibiting, 
promoting, and explaining characteristics.

The subcategory content collected wishes on the design of the 
content. As far as the desired topics are concerned, across all settings, 
WHP activities were desired in the area of smoking prevention, 
exercise (ergonomic work, support for aids, and exercise activities/
physiotherapeutic support), nutrition activities, de-escalation training, 
mental activities (supervision, relaxation training), and team-building 
activities (outdoors). Partly behavior-oriented activities were desired, 
but partly improved structures were also desired, such as more 
participation places in de-escalation courses, improved infrastructure 
in the catering activities, and provision of aids.

“For example, I would like to have physiotherapy. Doing exercises. 
Rhythmic gymnastics, a little dance, a little different. For ten 
minutes, for fifteen minutes, that we move a little bit, laugh a little 
bit.” (ICF nurse)

Regarding the content of the WHP activities, there were no 
specific topic requests for WHP activities for the hospital nurses. In 
OCS, the nurses wished for group activities and events in person 
instead of digitally. In ICF, the nurses expressed the desire for WHP 
activities to be fun and useful.

“And the fun factor is also important, yes. You should make the 
offer for the sake of wanting to and not for the sake of having to, 
yes.” (ICF nurse)

The subcategory framework was defined as the design of the 
framework of the WHP activity (type, scope, and series of 
appointments). In this context, the desire for more numerous, more 
flexible WHP activities adapted to shift work became clear across all 
settings. The wishes for the localization of the WHP activities were 
not uniform, as some wanted it at the workplace and others explicitly 
not at the place of work. Ideas for enabling a WHP activity 
participation were the use of a rotation principle or the request of 
possible time periods. In OCS, the integration of WHP activities into 
working hours or compensatory time off was mentioned. The idea for 
discounts on work clothes and external health care providers such as 
gyms was also mentioned in all settings. Good communication of 
WHP activities and more slots to participate in de-escalation training 
were addressed in one hospital.The subcategory participation 
described wishes concerning the participatory design of WHP 
activities. In hospitals, the wish for asking around for suitable time 
slots was mentioned.

“That you  simply get an opinion from the hospital, from all 
colleagues […]"Okay, this and this and this are the times […] 
I would like to participate in that and I could also participate in 
that". And then to see: "Okay, which are the times that are 
mentioned most often and what kind of possibilities do we have 
to implement that?.” (ACH nurse)

The subcategory no interest collected information on interviewees 
not having an interest in WHP activities and therefore not having any 
wishes. Comments on not wanting to stay longer at work, not being 
motivated to participate, and seeing a deeper source of the problems 
were found in OCS and ICF.

R: “Which topics would you be more interested in?”

I: ‘‘End of work (laughter). I don’t have any desires there, or I don’t 
lack anything. When my shift is done, then you can't attract me 
with anything anymore, I think.” (ICF nurse)

3.5. Communication and information on 
the WHP activities

The main category communication and information of the WHP 
activities described communication channels through which the WHP 
activities were perceived or employees could obtain information in the 
company. This is divided into two subcategories: perceived 
communication channels and wishes for communication channels.
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The subcategory perceived communication channels described the 
communication channels and information platforms on which WHP 
activities were noticed. Here, the communication of the WHP 
activities via Whatsapp, email, notices, and the personal or telephone 
approach was perceived across all settings. Furthermore, in the OCS 
setting, information was handed over via the inbox or a company app. 
In the ACH, the intranet and a training booklet were named 
communication media.

Overall, in all settings, the posting of notices and receiving emails 
were explicitly positively evaluated.

“So, I have to say, that's really very transparent and very positive. 
And everyone can really see it. […] in the offices, in the info 
points, things are really regularly posted everywhere on well-
designed posters. Emails are sent, really with the dates and the 
telephone numbers.” (ICF nurse)

Personal communication and the use of communication apps in 
ICF and OCS were explicitly rated positively. In ICF, team meetings 
and information via telephone were considered positive.

“However, there were also cases where employees did not read all 
emails or not all information was shared in the intranet: “So, 
I know that not all employees read any emails.” (ACH nurse)

The subcategory wishes for communication channels collects 
information on how wishes and ideas on WHP activities could 
be better communicated. Here, it appears that OCS wished for written 
communication via email or notice board. ICF also favored emails and 
direct personal communication. In the hospital, the widest range of 
favored communication channels was mentioned (notice board, team 
meeting emails, and personal communication).

“I think it would be good/. Also the people who offer such an 
activity[…] that these people simply go into the team meeting and 
say: ‘‘I offer this and that. This is what it looks like.’’[…]. I think 
that would achieve even more when you  go into these team 
meetings. But a personal approach is always better than an e-mail.” 
(ACH nurse)

4. Discussion

4.1. Summary of findings

The aim of this qualitative study was to identify organizational 
factors that promote or inhibit participation in WHP activities from 
the perspective of nurses. The results show that there is a wide range 
of barriers and facilitators at the organizational level, some overall 
settings, and others setting-specific. The high workload and the fitting 
of WHP activities with shift times are particularly striking.

The type and frequency of WHP activities vary widely across 
settings, from none offered at all to many offered. Relaxation training, 
ergonomic training, sports courses, improved nutrition services, 
nutrition courses, training courses on de-escalating violence, 
professional contact person for violent incidents, and different 

team-building events. In OCS, good communication, good 
affordability, and the design of the WHP activities are stated as 
facilitating participation in WHP activities. OCS nurses like the group 
feeling. Participating during work time promotes participation in OCS 
and ICF. For ACH and OCS nurses, a large distance between home 
and the WHP activities in regard to the different shift times is an 
inhibiting issue. The wish for numerous, flexible WHP activities 
becomes clear. High workload overall settings are stated to inhibit as 
well as a negative association with the employer in ICF and ACH. With 
regard to the communication of WHP activities, the sending of emails 
and posting of notices are desired and positively evaluated across 
all settings.

4.2. The study aims at the context

In our study, the type of perceived WHP activities varies greatly 
across all settings from no activities at all to several different activities. 
Active/passive relaxation training, ergonomic/sports training, 
nutrition activities, activities for de-escalating violence, and 
professional and different team-building events are named as existing. 
There are wishes for implementing smoking prevention and activities 
in the common topics of exercise (ergonomic work, support for aids, 
and exercise activities/physiotherapeutic support), nutrition activities, 
de-escalation training, mental activities (supervision, relaxation 
training), and team-building activities (outdoors).

A German study on nurses points attention to a topic not found 
in our study: communication training (Ehegartner et  al., 2020). 
Reduction of stress, recovery, and solving conflicts yet are announced 
here too (Mojtahedzadeh et al., 2021). For German nurses, practical 
preventive measures are required primarily in the areas of back health, 
strengthening, and again relaxation (Ehegartner et  al., 2020). The 
diversity of interests is perhaps less about settings and more about 
whether it addresses behaviors nurses care about (Hammerback et al., 
2015). In any case, in our study, the wish for numerous, flexible WHP 
activities becomes clear. In other professions, it was found that a broad 
array of program activities can raise participation levels in WHP 
(Robroek et al., 2009).

With regard to framework conditions, good communication, good 
affordability, and the design of the WHP activities facilitate 
participation in WHP activities.

Nurses of outpatient care service (OCS) seem to like the group 
feeling. For ACH and OCS nurses, a large distance between home and 
the WHP activities in regard to the different shift times is an inhibiting 
issue. The literature confirms the fundamental challenge of different 
working hours in the shift system and the work outside the company 
for WHP in OCS. It seems difficult to design activities in such a way 
that they can be used equally by all employees (Neumann et al., 2022). 
Another United States study on nurses emphasizes this finding for the 
setting of ICF. Difficulty with a time release, making time, and 
scheduling issues appear to be influencing participation rates (Zhang 
et al., 2016).

The goal of fulfilling the healthcare mandate seems to have a 
structural dominance over other long-term goals, such as maintaining 
the health and working ability of nurses over all settings (Krupp et al., 
2020). In our study, participating during work time was promoting 
participation in OCS and ICF. United States study results support this 
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finding, as release time for participation and management support are 
identified as the most important factors for WHP in the nursing 
setting (Havermans et al., 2016; Zhang et al., 2016). In our study, 
management support is partly experienced, but it is subjectively not 
brought in connection with the participation, so there is still an open 
question here. However, the United States study on nurses finds that 
support from multiple levels such as managers seems to be important 
for participation in WHP activities for nurses (Zhang et al., 2016). In 
other professions, it is even stated to be the most influencing factor 
(Rojatz et al., 2015).

The reason why manager support and WHP are not brought 
together here may have methodological reasons. In our qualitative 
study, it may be that the nurses are not that aware of the connection 
between WHP and the promotion of WHP by their managers. 
However, this could perhaps be measured quantitatively as is the case 
in other studies. Nevertheless, there is further research needed on how 
managers can support their teams by communicating and promoting 
WHP topics.

The topic “high workload” is stated as inhibiting participation in 
WHP activities overall settings as well as a negative association with 
the employer in ICF and ACH. Other results from Germany show 
that a high work density with a simultaneous shortage of nurses often 
pushes the implementation of WHP activities into the background 
(Krupp et al., 2020). In terms of the quality of association with the 
employer, other international nursing studies find that participation 
is significantly associated (p < 0.05) with higher satisfaction with the 
job, work, lower stress, exhaustion, and cynicism (Ledikwe 
et al., 2018).

In the literature, there are other influencing factors for WHP in 
nursing that have not been mentioned by our interviewees or have not 
been put into a subjective context. Positive influence on ICF nurses 
can be found in employee awareness, engagement, and WHP being 
integrated into everyday organizational structures by the top 
management. Furthermore, a participatory culture, providing financial 
resources and the presence of a functional committee to promote good 
communication and motivate employee participation, seems to 
be  facilitating (Zhang et al., 2016). Next to the establishment of a 
health committee, administrative support and integration of activities 
in the organization are found to be facilitating for healthcare workers 
(Ledikwe et al., 2018). The “patient” priority and a limited appreciation 
of their own wellbeing are barriers for healthcare workers (Ledikwe 
et al., 2017). In other professions, organizational structures, available 
resources, reorganizations, the presence of multiple company 
locations, and a poor psychosocial environment are listed as 
influencing factors for WHP (Rojatz et al., 2015).

With regard to the communication of WHP activities, ICF and 
OCS experience mostly personal communication and communication 
via apps, ICF team meetings, and telephone contact. ACH mentions 
communication via intranet and having a training booklet. The 
sending of emails and posting of notices are desired and positively 
evaluated across all settings. A study on ICF nurses reports that a lack 
of communication is experienced as a barrier to participation in 
WHP. Employees and middle managers report frustration with the 
team members primarily talking to each other, rather than trying to 
get more front-line staff involved (although they think they do). A 
German qualitative study enhances the enabling of participation and 
communication and the creation of transparency for the success of 
WHP (Brand et al., 2017).

4.3. Strengths and limitations

The results of our study provide insight into which organizational 
factors may be promoting and inhibiting participation in WHP activities 
from the perspective of nurses. This creates a basis not only for initial 
adjustments in practice but also for in-depth research to explore further 
interrelationships. Despite the new insights presented, the study’s 
weaknesses must also be pointed out. As our participants were selected 
through contacts in care organizations who participated in the 
WHP-BAGGer project, this can be  a sample that is already better 
positioned than other care facilities. With regard to the age of the 
participants, it can be seen that no interviewee was younger than 25 years 
(the lower limit of the sample was 18 years). This could have several 
reasons. Possibly, these persons were not interested in participating in 
an interview study or think, they don’t have enough experience to talk 
about this topic in an interview. However, due to the fact that the contact 
person at the facility initiated contact with potential interview partners, 
we do not have any concrete information on this. The interviews were 
conducted by telephone, which had the advantage that the participants 
were in a familiar environment. Nevertheless, an audio-only track 
conveys less information about the interviewee than a face-to-face 
conversation. Interview fatigue could have played a role. We always 
recorded possible observations during the interview and could not 
detect any signs of fatigue. In fact, the interviewees were very talkative. 
The data saturation was stated as no more new topics (code saturation) 
were mentioned, but it is still questionable whether full meaning 
saturation was achieved, as some questions could have used more depth 
(Hennink et al., 2017). In terms of other methods, it would have been 
interesting to examine an exchange of perspectives, such as a focus 
group, between people who are involved in the management of WHP 
and the target group’s reasons for or against participation. Furthermore, 
an expansion of quantitative research on the basis of a large sample on 
these topics would be interesting to test for significant correlations.

At the present time, health insurers and employers are interested in 
expanding WHP due to positive indications for it. Employees are also 
interested in WHP activities, but participation rates are low. Our 
qualitative results provide information on what can be useful to increase 
participation. A meta-analysis in other professions indicates larger 
intervention effects among workers with higher program compliance, 
which emphasizes the importance of sustained participation with regard 
to effectiveness (Coenen et  al., 2020). Designing WHP activities 
deserves attention to achieve a better insight into what works for whom 
in which context and to make sure that successful WHP programs are 
sustainable in practice (Robroek et al., 2021). To develop this, structured 
process evaluations to monitor the implementation alongside effect 
evaluations are needed (Havermans et al., 2016).
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Effects of thriving at work on 
employees’ family role 
performance: A moderated 
mediation model
Baoyan Yang 1*, Shaoqing Su 1*, Zhaobiao Zong 2, Qiaoqiao Du 1 
and Junyi Wang 1

1 School of Psychology, Northwest Normal University, Lanzhou, Gansu, China, 2 School of Psychology 
and Cognitive Science, East China Normal University, Shanghai, China

Objective: Existing research has demonstrated that thriving at work has a positive 
effect on work performance, but little is known about how thriving at work affects 
family role performance. Based on the work–home resource model, this study 
examines the impact mechanism of thriving at work on family role performance.

Methods: This paper uses an experience sampling method to conduct a 5-day 
daily study of 151 married employees in Northwest China, and the data were 
analyzed using a multilevel linear model.

Results: We find that thriving at work positively affects family role performance 
partly through the mediating effect of work–family enrichment at the individual 
level. Moreover, family-supportive supervisor behavior moderates the relationship 
between thriving at work and work–family enrichment. Through work–family 
enrichment, family-supportive supervisor behavior also moderates the indirect 
relationship between thriving at work and family role performance. Specifically, 
the higher the level of family-supportive supervisor behavior, the stronger the 
indirect effect of thriving at work on family role performance through work–
family enrichment.

Conclusion: Previous research has focused more on the effects of thriving at 
work within the work domain, suggesting that thriving at work can have a 
positive impact on work outcomes. However, only a few studies have examined 
the positive relationship between thriving at work and family role performance 
from the perspective of employees’ positive psychological resources. This paper 
explores the positive effects of thriving at work on family role performance based 
on a resource flow perspective and identifies its potential boundary conditions. 
This study enriches the theoretical research on the relationship between thriving 
at work and family role performance. Additionally, it provides a new foothold and 
research perspective on improving work–family enrichment.
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thriving at work, family role performance, work–family enrichment, family-supportive 
supervisor behavior, work–home resource model
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Introduction

Work and family are two crucial parts of life. People work hard to 
achieve career development and improve their family’s quality of life. 
However, in most cases, it is difficult for people to balance work and 
family. Therefore, achieving career development and family happiness 
simultaneously is not only a problem of individual concern but also 
an important issue that academia and managers have been concerned 
about for a long time (Jachimowicz et al., 2021; Lin et al., 2021). In the 
Chinese TV series The Perfect Mate, the heroine gave up the job she 
loves to take care of her family, then realized that being a housewife is 
not for her and goes back to her career, where her experiences at work 
make her more aware of how to run her family life, and finally lives 
the life she wants. In accordance with this TV series, existing research 
also confirms that the level of engagement demonstrated at work has 
an impact on work–family balance and family satisfaction through 
positive work events that individuals share with their spouses at home 
(Ilies et al., 2017). Therefore, it is possible to achieve both work and 
family life balance, but the key is to find mechanisms through which 
these two aspects can be mutually reinforced.

Thriving at work refers to the positive psychological state of 
learning and the vitality that accompanies an individual’s work process 
(Spreitzer et al., 2005; Ren et al., 2022). Previous studies have focused 
more on the effects of thriving at work in the workplace. It is believed 
that thriving at work can effectively alleviate negative attitudes and 
behaviors that occur at work (Abid et al., 2016, 2018; Hildenbrand 
et al., 2018; Chang and Busser, 2020; Jiang et al., 2020, 2021; Qaiser 
et  al., 2020; Abid and Contreras, 2022), enhance work-related 
performance and engagement (Abid et al., 2018; Frazier and Tupper, 
2018; Marchiondo et al., 2018; Christensen-Salem et al., 2021; Jiang 
et al., 2021), and promote employee mental health levels (Walumbwa 
et al., 2018; Kleine et al., 2019; Zhai et al., 2020; Rehmat et al., 2021). 
In addition, some scholars have suggested that personal characteristics 
(Porath et al., 2012; Jiang, 2017; Walumbwa et al., 2018; Kleine et al., 
2019; Chang et al., 2020; Elahi et al., 2020; Abid and Contreras, 2022) 
and job-related resources within the work domain (Mortier et al., 
2015; Abid et al., 2016; Niessen et al., 2017; Walumbwa et al., 2018; 
Bensemmane et al., 2019; Zhang et al., 2019; Jiang et al., 2020) are 
predictive of thriving at work (see Figure  1 for details on the 
antecedent and outcome variables of thriving at work).

In recent years, some scholars have started to study the positive 
relationship between family life and thriving at work, but such studies 
are limited to the impact of family life and family-related policies on 
thriving at work, and fewer scholars have focused on the positive effect 
of thriving at work on family life (Carmeli and Russo, 2016). In today’s 
society, people pay more attention to the quality of life, family needs, 
and the harmonious development of work and family (Tariq and Ding, 
2018). Therefore, it is necessary to discuss and test the possible 
mechanisms through which the positive state of work (e.g., thriving at 
work) contributes to the quality of life of employees’ families (Amstad 
et al., 2011; Jia et al., 2014).

Work–family enrichment is the extent to which an individual’s 
experience in a work role contributes to improving the quality of their 
family’s life (Greenhaus and Powell, 2006). Resources representing one 
domain help develop personal resources that drive increased outcomes 
in another domain (Ten Brummelhuis and Bakker, 2012). The work–
home resources model uses personal resources as a link between 
resources in one domain and outcomes in another domain, 

systematically explaining the causal logic behind work–home 
enrichment that are most likely to occur and the developmental 
processes (Ten Brummelhuis and Bakker, 2012; Ten Brummelhuis and 
Greenhaus, 2018). For example, work–family enrichment occurs 
when resources from the work domain increase personal resources 
and are used to improve outcomes in the family domain.

Enrichment is formed when the resources that individuals 
accumulate in their thriving at work allow them to perform better in 
their family life. The formation of resources is a key driver of the 
enrichment process as they are an asset that individuals need to draw 
upon when faced with problems (Wayne et al., 2007). Specifically, 
family role performance refers to the results of fulfilling role-based 
obligations and expectations when individuals participate in family 
activities (Chen et al., 2014; Derks et al., 2016). If thriving at work 
brings many positive resources to an individual, then these resources 
can be applied to the family to improve the quality of family life; thus, 
work–family enrichment should be one of the necessary conditions 
and critical links in this positive effect. Therefore, this study explores 
this issue and verifies the possible mediating role of work–family 
enrichment in the relationship between thriving at work and family 
role performance using a work–home resource model.

In addition, the ability of employees to thrive at work is often tied 
to their supervisor’s interpretation and implementation of the 
organization’s family support culture. A supervisor who cares about 
the needs of employees’ families can create a family-supportive 
organizational environment for employees to feel supported by the 
organization, which can contribute to the acquisition and development 
of individual resources (Ten Brummelhuis and Bakker, 2012). A 
growing number of studies have also demonstrated that family-
supportive supervisor behavior is one of the key situational factors 
that affect the positive spillover between work and family (Russo et al., 
2018; Straub et  al., 2019). Family-supportive supervisor behavior 
refers to family support behaviors that leaders demonstrate to 
employees to assist them to assume family role responsibilities and 
obligations, which are aimed at helping employees better fulfill their 
work and family responsibilities and improving the relationship 
between work and family (Hammer et al., 2009; Booth-LeDoux et al., 
2020). Studies have revealed that when the behavior of a family-
support supervisor is high, employees tend to be  more energetic, 
better able to balance work and family, and have higher family 
happiness (Matthews et al., 2014; Zhang and Tu, 2018). Thus, family-
supportive supervisor behavior plays an important role in how 
thriving at work influences family role performance through work–
family enrichment. Based on the work–home resource model, 
we propose that family-supportive supervisor behavior moderates the 
indirect relationship between thriving at work and family role 
performance through work–family enrichment.

In summary, based on the work–home resource model, this 
research explores the mechanism of work–family enrichment and 
family-supportive supervisor behavior in the process of thriving at 
work, which affects family role performance. Recent studies have 
recognized that, as an emotion-cognitive state, individuals’ thriving at 
work is volatile. Thus, employees’ thriving at work may vary during 
the working day because of various internal and external factors 
(Niessen et al., 2012; Kleine et al., 2019). Therefore, this study intends 
to use an experience sampling method to explore how changes in 
employees’ daily thriving at work affect their daily family 
role performance.
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Theory and hypotheses

Thriving at work and family role 
performance

Thriving at work is a positive psychological state, so when 
employees invest more energy and learn new skills at work, they tend 
to feel a higher sense of achievement, which is conducive to self-
efficacy and happiness in life. They then bring this positive emotional 
experience to the family, which increases sharing and communication 
with their partners and helps them to better perform their family 
functions (Ilies et al., 2017; Straub et al., 2019). Moreover, after a busy 
day at work, employees may feel that they have put in a lot of effort 
and performed to the best of their ability and are motivated to go 
home and focus more on family life and handling family matters 
(Kahn, 1990). Therefore, we infer that thriving at work is positively 
related to employees’ family role performance.

The work–home resource model provides a theoretical basis for 
understanding the positive effects of thriving at work on employee 
family role performance. The model is a theory that systematically 
explains the positive interaction between work and family by 
describing the processes and conditions under which individual 
resources link resources in one domain to outcomes in the other. 
According to the work–home resource model (Ten Brummelhuis and 

Bakker, 2012), the effects of each domain will spill over from one to 
the other, despite the temporary separation between work and family 
(Wood et al., 2020). Therefore, when employees are highly thriving at 
work, the experience and resources in their work can significantly help 
them better solve related problems in the family and improve their 
efficiency and performance (Ilies et al., 2017). In addition, studies have 
found that individuals who highly thrive at work tend to have higher 
emotional management ability at work. Through effective emotional 
management, individuals can avoid negative emotions and events, 
reduce the depletion of psychological resources, and increase their 
ability and motivation to fulfill family obligations and play family roles 
(Greenhaus and Powell, 2006; Zheng and Powell, 2012). Thus, 
we propose the following hypothesis:

Hypothesis 1: Thriving at work has a significant positive effect on 
family role performance.

The mediating role of work–family 
enrichment

The mechanisms through which thriving at work affects 
employees’ outcomes in the family domain are explored through the 
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FIGURE 1

Antecedents and consequences of thriving at work.
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lens of work–family enrichment. Work–family enrichment is when 
resources in one domain “contribute to the development of personal 
resources that drive increased outcomes in another domain” (Ten 
Brummelhuis and Bakker, 2012). Through an instrumental approach, 
research has found that thriving at work can affect employees’ work–
family enrichment. Employees who highly thrive at work are 
motivated by internal factors, are enthusiastic about work, and have a 
stronger ability to work and learn, which are conducive to acquiring 
more skills and gaining more opportunities to accumulate knowledge. 
This helps employees to perform better at home and achieve work–
family enrichment (Bakker et al., 2012; Ilies et al., 2017). In addition, 
thriving at work enhances work–family enrichment in emotional 
ways. As mentioned earlier, thriving contains an element of vitality, 
which is a positive psychological experience. Research has 
demonstrated that thriving at work is associated with work resources 
that reduce work stress and stimulate positive emotions 
(Xanthopoulou et al., 2007). Employees who highly thrive at work 
tend to have high positive emotions at work, and such emotional 
feelings (also a type of resource) spill over to the field of family life, 
which enables employees to have positive emotions when playing 
family roles, thereby enhancing work–family enrichment (Ilies et al., 
2017). Therefore, we propose the following hypothesis:

Hypothesis 2: Thriving at work has a significant positive effect on 
work–family enrichment.

Work–family enrichment leads to the mutual transfer of resources 
in different fields and helps individuals acquire more resources. When 
individuals have more disposable resources, they can deal with the 
pressure of family life and achieve family role performance (Russo 
et al., 2018; Wu et al., 2021). Studies have found that work–family 
enrichment, which is a positive result of resources accumulated by 
employees in the process of work and brought into family life, can 
generate more resources in the family, and the motivation level 
stimulated by resource accumulation makes individuals perform 
better in the family (Lazarova et  al., 2010). Other studies have 
confirmed that work–family enrichment positively promotes 
individuals’ physical and mental health, and good physical and 
psychological resources increase the possibility of role involvement, 
thus positively affecting family role performance (Williams et  al., 
2006; Rich et al., 2010). The study of Ma et al. (2014) also found that 
when employees have a high work–family enrichment, they often have 
a high level of family involvement, which further promotes family role 
performance. Thus, we propose the following hypothesis:

Hypothesis 3: Work–family enrichment has a significant positive 
effect on family role performance.

Combining H2 and H3, we propose the following:

Hypothesis 4: Work–family enrichment plays a mediating role in the 
relationship between thriving at work and family role performance.

The moderating effect of family-supportive 
supervisor behavior

The work–home resource model assumes that the interaction 
between multiple resources (e.g., psychological and situational) 

can have a synergistic effect (Greenhaus et al., 2012). According to 
this model, contextual resources (e.g., pro-family policies and 
family-supportive supervisor behavior) play a moderating role in 
the relationship between individual psychological resources 
stimulated by the work domain and the work–family facilitation 
relationship. Hobfoll et  al. (2018) suggested that by cultivating 
valuable work resources, managers can create a good cycle of 
resources for their employees. Family-supportive supervisor 
behavior is supportive behavior exhibited by leaders toward 
employees’ family life, constructing a person-centered, pro-family 
style of leadership to influence employees’ attitudes and behaviors, 
which help them to better fulfill their work and family 
responsibilities and improve the relationship between work and 
family. Specifically, with high family-supportive supervisor 
behavior, individuals receive more resource support from their 
organization and accumulate a wealth of personal resources. At 
this point, they are more likely to focus on resource acquisition and 
pursue access to resources (Halbesleben et al., 2014). Therefore, 
when employees receive a high level of encouragement and support 
from their leaders, they will expand their work resources and 
perceive more energy at work, which would effectively contribute 
to their work–family enrichment and enhance their problem-
solving skills and fulfillment of family roles in the family domain. 
Research has also found that when leaders provide employees with 
instrumental support, employees usually concentrate on their work 
and make full use of resources to achieve the sharing and mutual 
promotion of resources in the field of work and family (Matthews 
et al., 2014; Tang et al., 2017).

However, with low family-supportive supervisor behavior, an 
individual faces a greater threat to resources and workload exerts 
progressively more pressure or hindrance on the individual, which 
may inhibit the individual’s current psychological resources (thriving 
at work), and it prevents the positive role it plays from being fully 
realized and utilized (Hobfoll, 2011). Therefore, when experiencing 
low levels of family-supportive supervisor behavior, employees are 
prevented from further depleting their own resources for thriving at 
work by experiencing a lack of total contextual resources, thereby 
reducing the strength of the positive relationship between thriving at 
work and work–family enrichment. For example, studies have revealed 
that employees with low levels of family-supportive supervisor 
behavior are more likely to have a strong sense of time encroachment 
and habitually define themselves as “outsiders,” which impedes the 
flexible transition between work and family roles (Wang et al., 2018). 
Thus, we propose the following hypothesis:

Hypothesis 5: Family-supportive supervisor behavior plays a 
moderating role in the relationship between thriving at work and 
work–family enrichment. The higher the family-supportive 
supervisor behavior, the stronger the positive effect of thriving at 
work on work–family enrichment.

The above discussion reveals that family-supportive supervisor 
behavior moderates the relationship between thriving at work and 
work–family enrichment and influences the indirect effect of thriving 
at work on family role performance through work–family enrichment. 
Specifically, work–family enrichment mediates the effect of thriving 
at work on family role performance, but the level of family-supportive 
supervisor behavior influences the strength of the mediating effect. 
Based on the above reasoning, we propose the following hypothesis:
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Hypothesis 6: Family-supportive supervisor behavior moderates 
the indirect effect of thriving at work on family role performance 
through work–family enrichment. The higher the family-
supportive supervisor behavior, the stronger the indirect effect of 
thriving at work on family role performance through work–
family enrichment.

The theoretical model of this study is summarized in Figure 2.

Methods

This research conducts a questionnaire survey on married 
employees of four enterprises and public institutions in northwest 
China. The enterprises are in the following industries: medicine and 
health, education and training, as well as science and technology 
about agriculture and forestry. To deeply explore the changes and 
feelings of employees in a natural environment, increase the inference 
of the causality of the variables, and reduce common method biases, 
this study employs the experience sampling method to collect data. 
With the support and cooperation of senior managers and human 
resources departments, the researchers invited 478 front-line 
employees from four companies to participate in the survey, among 
which 200 employees volunteered to participate in the survey. The 
theoretical model of this study has variables at both within- and 
between-individual levels. Because many respondents do not answer 
online questionnaires seriously, such as by filling the questionnaire 
several times or not answering some questions, a paper questionnaire 
is adopted in this study.

The research team placed the questionnaires in small, sealable, 
and anonymous disposable envelopes, each with double-sided tape 
that was pre-laminated. Before the survey, the supervisors of each 
company emphasized the importance of the research in helping the 
surveyed employees to thrive at work, explained the research process 
in detail, expressed their support for the project, and encouraged 
everyone to cooperate. The supervisor then handed out one-time 
questionnaire envelopes to the subjects and left the room afterward. 
The research team stayed in the meeting room and collected the 
questionnaires after completion. Thus, data on between-individual 
level variables (demographic variables, intrinsic motivation, and 
family-supportive supervisor behavior) were collected.

The data about the following within-individual level variables 
were collected over five consecutive working days: thriving at work, 

work–family enrichment, family role performance, and job demands. 
The questionnaires were distributed during working hours and at 
night. (1) Distribution during working hours: the supervisor 
distributes the sealable questionnaire about thriving at work and job 
demands to the respondents to fill at regular intervals (4:30 PM on 
weekdays) and leaves the room afterward. To ensure the timeliness of 
the survey, the responses were collected on the spot by the research 
team. (2) Distribution in the evening: The questionnaires about family 
role performance and work–family enrichment were packed into file 
bags and distributed to the respondents before leaving work, and the 
respondents were instructed to answer them carefully from 20:30 to 
21:00. The research team reminded the subjects who volunteered to 
participate in the WeChat group to fill it out in time. The next 
morning, the subjects returned the sealed envelopes to the research 
team. In addition, the one-time and daily questionnaires were paired 
using a coded format (i.e., the one-time questionnaires were numbered 
and subjects were asked to remember their number, and on five 
consecutive days, the subjects were asked to fill in their questionnaire 
number). The data collection process was completely anonymous and 
voluntary. The researcher gave a small gift to respondents who 
completed the questionnaire survey during the five working days.

In the first stage, 200 questionnaires were distributed; 191 were 
retrieved, and 178 were valid. In the daily survey phase, 890 
questionnaires were collected from 178 married employees, with 755 
valid questionnaires—an effective rate of 85.1%. According to the 
descriptive statistics, 31 respondents work in science and technology 
about agriculture and forestry 1 (20.5%) industry, 41 in medicine and 
health (27.2%), 43  in education and training (28.5%), and 36  in 
science and technology about agriculture and forestry 2 (23.8%). In 
terms of gender, 74 are males (49.0%), and 77 are females (51.0%). In 
terms of age, 86 (57.0%) are under 35 years, 42 (27.8%) are 36–45 years, 
and 23 (15.2%) are more than 45 years. Regarding education, 42 
(27.8%) have a junior college degree or below, and 109 (72.2%) have a 
bachelor’s degree or above. Regarding working experience, 40 (26.5%) 
have worked for 5 years or less; 48 (31.8%) have worked for 5–10 years, 
and 63 (41.7%) have worked for 10 years or more.

Variables

This study measures job demands on a five-point Likert scale, with 
1 representing “very small” and 5 representing “very large.” Other 
variables are measured on a seven-point Likert scale, with 1 

Thriving at work Family role performance

Family-supportive supervisor behaviorBetween-individual level

Work-family enrichmentWithin-individual level

FIGURE 2

The proposed theoretical model.
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representing “strongly disagree” and 7 representing “strongly agree.” 
To ensure that the meaning of the translated Chinese questionnaire is 
consistent or similar to that of the original English questionnaire, 
members of the research group and the English language professionals 
were engaged to translate the questionnaire. Due to the particularity 
of the experience sampling method, we modify the original scale used 
in the five consecutive days of work by adding the time description 
qualifier of “today.”

Thriving at work. The scale of thriving at work has two 
dimensions—vitality and learning. Studies have been conducted to 
evaluate the vitality and learning dimensions in an integrated manner 
and data were obtained through subjective evaluations, and this paper 
also draws on previous practices to measure thriving at work (Riaz 
et al., 2018; Feeney and Fitzgerald, 2019; Li et al., 2020). The vitality 
dimension adopts the scale developed by Atwater and Carmeli (2009). 
It contains eight items, such as “Today, I feel active and energetic at 
work.” The learning dimension adopts the scale developed by Carmeli 
and Spreitzer (2011), containing three items, such as “Today, to what 
extent do the things you learn at work help you in your life?” As the 
current mainstream measurement instrument, the reliability of the 
scale has been validated in many research measurements with samples 
involving members of different types of organizations, which shows 
that the scale has a relatively wide applicability (Niessen et al., 2012; 
Kleine et al., 2019; Lin et al., 2020). In the present study, Cronbach’s 
alpha of the vitality dimension is 0.86, and that of each of the 5 days 
ranges from 0.84 to 0.87. Cronbach’s alpha of the learning dimension 
is 0.74, and that of each of the 5 days ranges from 0.70 to 0.80. Total 
scale Cronbach’s alpha is 0.89, and that of each of the 5 days ranges 
from 0.88 to 0.91.

Family role performance. We use the scale developed by Chen 
et al. (2014) to measure family performance. It contains eight items, 
including “I will maintain things around the home after work today.” 
The reliability of the scale has been validated in previous studies and 
has wide applicability (Las Heras et al., 2017; Kelly et al., 2020). Its 
Cronbach’s alpha is 0.92, and that of each of the 5 days ranges from 
0.89 to 0.93.

Work–family enrichment. We use the scale developed by Wayne 
et al. (2004) to measure work–family enrichment. It contains four 
items, including “The things I do at work help me deal with personal 
and practical issues at home.” After the development of this scale, the 
reliability and validity of the scale were tested using empirical data and 
analysis, and the results were more than satisfactory for further 
research and analysis of the work and family–related topics (Li et al., 
2022). Its Cronbach’s alpha is 0.80, and that of each of the 5 days ranges 
from 0.78 to 0.85.

Family-supportive supervisor behavior. We  use the scale 
developed by Hammer et al. (2009) to measure family-supportive 
supervisor behavior. It contains four items. Hammer et al. (2009) 
argued that family-supportive supervisor behavior is mainly reflected 
by a leader’s supportive behavior for employees’ family life and other 
aspects. The strength of its effectiveness mainly comes from employees’ 
perception, so employees should fill out the questionnaires. The items 
include “My supervisor and I can talk effectively to solve conflicts 
between work and nonwork issues.” After the development of this 
scale, the reliability and validity of the scale were tested using empirical 
data and analysis, and the results were more satisfactory for further 
research and analysis (Erdogan et  al., 2022; Yu et  al., 2022). Its 
Cronbach’s alpha is 0.79.

Control Variables. This study controls for demographic variables 
that can affect the results, such as sex, age, education level, and years 
of service. Moreover, previous studies have found that job demands 
can affect work–family relationships (Bakker et al., 2008), and intrinsic 
motivation can affect thriving at work (Menges et al., 2017). Therefore, 
these within-individual variables are also controlled in this study. The 
scale developed by Karasek (1979) is used to measure job demands; 
the items include “Requires working fast.” Its Cronbach’s alpha is 0.87, 
and that of each of the 5 days ranges from 0.85 to 0.89. Intrinsic 
motivation is measured by the scale developed by Ryan and Connell 
(1989); the items include “Because I enjoy the work itself.” Cronbach’s 
alpha of intrinsic motivation is 0.86.

Data analysis

Maas and Hox (2005) suggested that a sample size of more than 
50 people, collected for five consecutive days, is a relatively accurate 
data estimate. The final valid data for this study were data on 151 
people, collected for five consecutive days, which meet the minimum 
sample size requirement. This suggests that the data are suitable for 
multilevel analysis. In terms of specific analysis methods, correlation 
and reliability analyses were carried out using SPSS. In addition, the 
data had a relatively obvious nested structure, i.e., the measurement 
level was nested within the individual level, so Mplus 8.4 was used to 
conduct multilevel validation factor analysis and multilevel modeling 
to test the research hypotheses. First, following the suggestions of 
Hofmann and Gavin (1998) and Enders and Tofighi (2007), all within-
individual level variables are centralized with group-mean centering 
to effectively exclude the influence of between-individual variable 
differences. Therefore, the results of the data analysis fully reflect the 
relationship between within-individual differences. Second, all 
between-individual level variables are centralized with the grand-
mean centering. Moreover, the Parametric Bootstrap program (20,000 
Monte Carlo replicates) recommended by Preacher et al. (2010) is 
used to test the intermediate effect by estimating the bias correction 
confidence interval at 95%. The moderating effect is analyzed using 
the random slope method, and the moderating effect is tested using 
the Monte Carlo Simulation (MCS) method.

Results

Descriptive statistical analysis

This study examines the percentage of intra-individual variance 
and the coefficient of variation between groups (ICC1) for intra-
individual level variables separately. The results reveal that all these 
variables have sufficient intra-individual variance percentages (see 
Table 1). Therefore, thriving at work [ICC(1) = 0.37, F(150, 604) = 3.99, 
p < 0.001], work–family enrichment [ICC(1) = 0.40, F(150, 604) = 4.38, 
p  < 0.001], and family role performance [ICC(1) = 0.47, F(150, 
604) = 5.547, p < 0.001] are suitable for cross-layer analysis. The mean, 
standard deviation, and correlation coefficient of the variables are 
presented in Table 2. Among the within-individual variables, thriving 
at work and work–family enrichment (r  = 0.27, p  < 0.001) have a 
significantly positive correlation with family role performance 
(r  = 0.33, p  < 0.001). Work–family enrichment and family role 
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performance (r  = 0.40, p  < 0.001) have a significantly positive 
correlation. This lays a preliminary foundation for testing the 
hypotheses. Moreover, job demand is significantly negatively 
correlated with thriving at work (r = −0.07, p = 0.049) and family role 
performance (r  = −0.10, p  = 0.009). Thriving at work is positively 
correlated with family-supportive supervisor behavior (r  = 0.24, 
p  = 0.003) and intrinsic motivation (r  = 0.18, p  = 0.027). Family-
supportive supervisor behavior is positively correlated with work–
family enrichment (r  = 0.31, p  < 0.001) and intrinsic motivation 
(r = 0.17, p = 0.038).

Confirmatory factor analysis

We use Mplus 8.0 to conduct a multi-level confirmatory factor 
analysis (MCFA) of our focal variables to verify discriminant validity. 

The results reveal that the four-factor model fits best (χ2/df = 1.95, 
RMSEA = 0.04, SRMRwithin  = 0.0, SRMRbetween  = 0.01, CFI = 0.97, 
TLI = 0.97), and its fitting coefficients are better than those of other 
models (see Table  3), indicating that there is good discriminative 
validity among the variables.

Podsakoff et  al. (2003) also suggested that the Harman single 
factor and controlling for an unmeasured single latent methods factor 
should be used to evaluate common method biases. The results reveal 
that in the unrotated factor analysis, the variance explanation rate of 
the first common factor is 27.57%, which is lower than 40%. Common 
method factors (χ2/df  = 1.77, RMSEA = 0.03, SRMRwithin  = 0.03, 
SRMRbetween = 0.01, CFI = 0.98, TLI = 0.97) are added to compare the 
fitting of the four-factor model (see Table 3), and the results reveal that 
the fitting indices—CFI, TLI, RMSEA, SRMRwithin, and SRMRbetween—
do not significantly improve. Therefore, common method biases have 
little impact in this study.

Test of hypotheses

Table 4 reveals that the zero model of work–family enrichment 
and family role performance is a random effect one-way ANOVA 
without any variables; Models 1 and 5, on the basis of the zero model, 
add within-individual control variables and between-individual 
control variables; Models 2 and 6, on the basis of Models 1 and 5, add 
the within-individual level variable thriving at work; Model 3, on the 
basis of Model 2 by adding the between-individual level moderating 
variable family-supportive supervisor behavior; Model 4 by adding an 
interaction term between thriving at work and family-supportive 
supervisor behavior to Model 3; and Model 7 by adding the within-
individual level variable work–family enrichment to Model 6.

TABLE 1 Percentage of variance of within-individual variables.

Variable Within-
individual 
variance 

(e2)

Between-
individual 

variance (r2)

Percentage 
of within-
individual 

variance (%)

Thriving at 

work

0.48 0.28 63.16%

Work–family 

enrichment

0.87 0.58 60.00%

Family role 

performance

0.89 0.80 52.66%

Percentage of within-individual variance = within-individual/(within-individual + between-
individual variance).

TABLE 2 Means, standard deviations, and correlations of the study variables.

Between-
individual level 
variables

M SD within SD between 1 2 3 4 5 6 7 8 9 10

1. Sex 0.51 — 0.50 1

2. Age 1.58 — 0.74 −0.12 1

3. Educational status 0.72 — 0.45 0.07 −0.09 1

4. Work experience 2.15 — 0.81 −0.24** 0.58** 0.06 1

5. Intrinsic motivation 4.47 — 1.27 0.01 0.05 0.05 0.03 1

6. Family-supportive 

supervisor behavior

4.61 — 1.16 −0.09 −0.04 −0.14 −0.03 0.17* 1

Within-individual level 

variables

7. Thriving at work 4.82 0.87 0.62 −0.16* −0.10 0.01 0.08 0.18* 0.24** 1 0.27*** 0.33*** −0.07*

8. Work–family 

enrichment

4.61 1.20 0.87 −0.03 −0.08 0.06 0.02 0.16 0.31** 0.37** 1 0.40*** 0.02

9. Family role 

performance

4.96 1.30 0.99 −0.13 −0.06 0.12 0.03 0.04 0.01 0.34** 0.37** 1 −0.10**

10. Job demands 4.08 0.93 0.77 −0.14 0.25** 0.03 0.06 0.00 0.12 −0.12 −0.03 −0.25** 1

(1) Between-individual level variables = 151; Within-individual level variables = 755. (2) The result below the between-individual level correlation coefficient is the correlation coefficient 
calculated by aggregating within-individual level variables to between-individual level variables. (3) Male = 0; Female = 1; under the age of 35 = 1; under the age of 36 to 45 = 2; above the age of 
45 = 3; junior college and below = 0; bachelor degree or above = 1; 5 years or less working experience = 1; 5 to 10 years of working experience = 2; more than 10 years of working experience = 3. 
(4) *p < 0.05, **p < 0.01, ***p < 0.001.
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As presented in Table 4, in the family role performance model, the 
fit result of Model 5 significantly improves when control variables are 
added to the zero models (Δ − 2LL = 47.14, p < 0.001). The fit results 
of Model 6 significantly improve after adding thriving at work into the 
model (Δ − 2LL = 64.30, p  < 0.001), and the regression coefficient 
between thriving at work and family role performance is 0.43 
(p < 0.001), thus supporting H1.

As presented in Table 4, in the work–family enrichment model, 
the fit result of Model 1 does not significantly improve (Δ − 2LL = 15.43, 
p = 0.080) when the control variable is added to the zero models. The 
relevant result of Model 2 significantly improves (Δ − 2LL = 17.18, 
p < 0.001), and the regression coefficient between thriving at work and 
work–family enrichment is 0.23 (p < 0.001), supporting H2. The fit 
results of Model 3 significantly improve when family-supportive 
supervisor behavior is added to the model (Δ − 2LL =17.18, p < 0.001). 
The regression coefficient between family-supportive supervisor 
behavior and work–family enrichment is 0.22 (p < 0.001), and the 
regression coefficient between thriving at work and work–family 
enrichment is 0.23 (p < 0.001) but still significant.

Based on Model 6, the fit results of Model 7 significantly improve 
when work–family enrichment is added to the model 
(Δ − 2LL = 108.31, p < 0.001), and the regression coefficient between 
work–family enrichment and family role performance is 0.39 
(p  < 0.001), thus supporting H3. Moreover, because work–family 
enrichment partially explains family role performance, the regression 
coefficient between thriving at work and family role performance 
decreases to 0.34 (p < 0.001) but is still significant, suggesting that 
work–family enrichment may mediate the relationship between 
thriving at work and family role performance. To verify H4, we use the 
Monte Carlo method in the Parametric Bootstrap procedure 
recommended by Preacher et al. (2010) to test the mediation effect. 
The results of Table 5 indicate that the mediation effect of thriving at 
work on family role performance through work–family enrichment is 
0.09, 95% CI [0.05, 0.13] excluding 0; the mediating effect accounts 
for 20.93% of the total effect. Thus, H4 is supported.

Statistically, using the log-likelihood ratio test, we find that the 
chi-square statistic is significant (−2LL(1) = 79.84, p < 0.001). This 
implies that using random slope models provides a better fit than 
random intercept models. This study probes the cross-level 
moderating effect using a random slope analysis. Model 4 in Table 4 
reveals that the interaction term between thriving at work and family-
supportive supervisor behavior has a significant positive effect on 
work–family enrichment (γ = 0.27, p < 0.001). The results of the simple 
slope test (Figure 3) reveal that when the level of family-supportive 
supervisor behavior is high (1 SD above the mean), thriving at work 
has a significant positive effect on work–family enrichment (γ = 0.51, 
p < 0.001), and the prediction effect is relatively high. When the level 

of family-supportive supervisor behavior is low (1 SD below the 
mean), the effect of thriving at work on work–family enrichment is 
not significant (γ = −0.10, p = 0.353). Moreover, the difference between 
them is significant (γ = 0.61, p < 0.001), 95% CI [0.31, 0.92]. Thus, H5 
is supported.

To test the moderated mediation effect, we use the MCS method 
to analyze the mediating effect of work–family enrichment under 
different family-supportive supervisor behavior levels. As presented 
in Table 6, when the level of family-supportive supervisor behavior is 
high (1 SD above the mean), the indirect effect of thriving at work on 
family role performance through work–family enrichment is 
significant (indirect effect = 0.20, 95% CI [0.11, 0.29]). When the 
family-supportive supervisor behavior level is low (1 SD below the 
mean), the indirect effect of thriving at work on family role 
performance through work–family enrichment is not significant 
(indirect effect = −0.04, 95% CI [−0.13, 0.04]). Moreover, the 
difference between the two is significant (indirect effect = 0.24, 95% CI 
[0.12, 0.36]). Thus, H6 is supported.

Discussion

This study found that thriving at work was a positive predictor 
of family role performance. The results of this study suggest that the 
two roles employees play in the work domain and family life are not 
always in contradictory opposition, and that the energy employees 
gain from participating in work activities helps to promote 
individual family role activities. While most previous studies have 
tended to emphasize the effects of thriving at work within the work 
domain (Porath et al., 2012; Hildenbrand et al., 2018; Chang and 
Busser, 2020; Christensen-Salem et al., 2021), we aim to explore how 
work affects employees’ family behaviors, which helps enrich the 
research on work–family enrichment. At the same time, the findings 
also confirm that work–family enrichment mediates the relationship 
between thriving at work and family role performance. That is, in 
addition to the direct effect of thriving at work on family role 
performance, it also indirectly contributes to family role performance 
by affecting employees’ work–family enrichment. According to the 
work–home resource model, employees actively use this work 
resource to spill over the benefits it brings to the family domain, 
thereby improving their role performance in family activities, i.e., 
generating work–family enrichment (Ilies et al., 2017; Wood et al., 
2020; Wayne et al., 2022). Abid and Contreras (2022) also pointed 
out that the positive psychological resources of individuals are the 
main aspect that facilitates the occurrence of work–family 
enrichment. From the results of the present study, it appears that 
thriving at work is just such a positive psychological state that 

TABLE 3 CFA.

Model χ2 df χ2/df Δχ2/(Δdf) CFI TLI RMSEA SRMR 
within

SRMR 
between

Four-factor model: A; B; C; D 447.24 229 1.95 – 0.97 0.97 0.04 0.03 0.01

Three-factor model: A+ B; C; D 1304.20 231 5.65 856.96(2) 0.86 0.84 0.08 0.09 0.01

Two-factor model: A + B + C; D 3381.93 232 14.58 2934.69(3) 0.59 0.54 0.13 0.14 0.01

One-factor model +CMV: A; B; C; D; CMV 364.45 206 1.77 – 0.98 0.97 0.03 0.03 0.01

(1) Within-individual level variables = 755; (2) A = thriving at work, B = work–family enrichment, C = family role performance, D = family-supportive supervisor behavior; (3) “+” indicates the 
combination of two factors into one factor; (4) CMV represents common method bias; (5) all Δχ2 in p < 0.001significant.

357

https://doi.org/10.3389/fpsyg.2023.1079201
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Yang et al. 10.3389/fpsyg.2023.1079201

Frontiers in Psychology 09 frontiersin.org

promotes the occurrence of work–family enrichment, which in turn 
has a positive effect on family role performance.

In addition, in today’s world of increasing work–family conflict, a 
family-supportive supervisor style that focuses on building harmony 
between the organization and employees is considered a constructive 
and popular leadership style for employees. Some studies have found 
that family-supportive supervisor can help employees transition well 
between work and family by providing them with work resources and 
modeling work–family balance (Odle-Dusseau et al., 2012; Hammer 
et  al., 2013). This study describes the boundary conditions of the 
relationship between thriving at work and work–family enrichment 
in terms of the environment. The results showed that family-
supportive supervisor behavior positively moderated between thriving 
at work and work–family enrichment and also positively moderated 
the mediating role of work–family enrichment between thriving at 

work and family role performance, which to some extent validates and 
extends the above findings that our inclusion of family-supportive 
supervisor behavior as an environmental resource to help individuals 
achieve emotional permeability and physical separation between work 
and family explains the scenarios under which individuals are able to 
allocate and generate resources more effectively.

Theoretical significance

First, due to the finiteness of resources, individual work and 
family roles are sometimes incompatible, resulting in work–family 
conflict. However, work and family are not always contradictory and 
conflicting. Although resources are limited, they have enrichment. 
Thus, resources in different fields can be transferred and utilized in 

TABLE 4 Results of the multi-level analysis.

Variables Work–family enrichment Family role performance

Zero 
model

M1 M2 M3 M4 Zero 
model

M5 M6 M7

Intercept 4.61*** 3.87*** 3.87*** 3.94*** 3.92*** 4.96*** 4.29*** 4.28*** 4.42***

Within-

individual control 

variables

Job demands 0.13* 0.13* 0.12* 0.09 0.22*** 0.23*** 0.19***

Between-

individual control 

variables

Science and technology 

about agriculture and 

forestry 1

−0.54* −0.54* −0.53 −0.49 −1.20*** −1.21*** −1.16***

Medicine and health −0.34 −0.34 −0.33 −0.30 −0.99*** −1.00*** −0.96***

Education training −0.28 −0.28 −0.24 −0.24 −0.07 −0.07 −0.07

Sex −0.02 −0.02 0.02 0.01 −0.30* −0.30* −0.31*

Education background 0.02 0.02 0.11 0.12 0.22 0.21 0.22

Age −0.20 −0.20 −0.16 −0.16 0.04 0.04 0.04

Working years 0.11 0.11 0.10 0.10 −0.03 −0.03 −0.04

Intrinsic motivation 0.12* 0.12* 0.09 0.09 0.07 0.07 0.07

Within-

individual level

Thriving at work 0.23*** 0.23*** 0.20** 0.43*** 0.34***

Work–family enrichment 0.39***

Between-

individual level

Family-supportive 

supervisor behavior

0.22*** 0.22***

Cross-layer 

interaction

Thriving at work*Family 

supportive supervisor 

behavior

0.27***

Variance 

component

Within-individual 

variance (e)

0.87*** 0.86*** 0.84*** 0.84*** 0.61*** 0.89*** 0.86*** 0.78*** 0.65***

Between-individual 

variance (r0)

0.58*** 0.53*** 0.53*** 0.48*** 0.52*** 0.80*** 0.62*** 0.64*** 0.66***

Model fit index Logarithmic likelihood 

(LL)

−1128.61 −1120.89 −1112.30 −1105.93 −1058.44 −1154.56 −1130.99 −1098.84 −1044.69

Freedom degree (df) 3 12 13 14 17 3 12 13 14

Δ −2LL 15.43 17.18 12.75 94.97 47.14 64.30 108.31

Δ df 9 1 1 3 9 1 1

(1) Between-individual level variables = 151; within-individual level variables = 755. (2) The coefficients in the table are non-standardized regression coefficients. (3) Other control variables are 
enterprises (agriculture and forestry about science and technology 2 is the reference group), sex, age, education training, and working years. (4) Robust maximum likelihood estimator 
(maximum likelihood). (5) When no control variables are included, the model still holds. (5) *p < 0.05, **p < 0.01, ***p < 0.001.
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other fields (Booth-LeDoux et al., 2020; Lin et al., 2021). At present, 
thriving at work is a relatively new construct in organizational 
behavior, and there is a lack of research on the positive relationship 
between it and family-level variables from the perspective of 
employees’ positive psychological resources. Based on the work–home 
resource model and from the perspective of resource flow, this study 
reveals how employees accumulate resources in the work environment 
and apply them in the family environment, discusses the positive 
impact of thriving at work on family role performance, and points out 
the potential boundary conditions. This study enriches the theoretical 
research on the relationship between thriving at work and family 
role performance.

Second, it makes up for some deficiencies of the current research 
on work–family enrichment. Currently, although researchers are 
showing more and more interest in the field of work–family 

enrichment, most of the existing studies focus on the negative spillover 
effects (work–family conflict) between work and family (Xin et al., 
2018), and research on the antecedent and outcome variables of work–
family enrichment is not very mature. Most studies focus on whether 
the types of resources provided by organizations are conducive to the 
generation of work–family enrichment. Only a few studies have 
focused on the important role of personal psychological resources in 
the workplace (thriving at work) in realizing positive work–family 
relationships. This study incorporates work–family enrichment into 
the model framework. It discusses the mechanism of the effect of 
thriving at work on family role performance. The results also 
contribute to research in the field of work–family enrichment by 
further enriching the work–family resources model, namely, to work 
in the field of psychological resources by work–family enrichment 
influence in the field of the family. Thus, it serves as a reference for 
relevant future research.

Third, previous studies on family role performance mostly 
reveal the influencing factors of family role performance from the 
perspective of between-individual static, which makes the research 
results largely affected by common method biases, impacting the 
persuasiveness of the empirical results (Podsakoff et al., 2003). Due 
to its unique advantages, the experience sampling method is the 
most important method for domestic and foreign researchers to 
reveal the fluctuating nature of the mechanism of psychological 
phenomena, such as work exuberance, organizational commitment, 
work performance, and work satisfaction, within a short period 
from the perspective of within-individual dynamics (Conway et al., 
2015; Diestel et  al., 2015). However, studies on the short-term 
fluctuations of family role performance from the perspective of 
within-individual dynamics are relatively limited (Chen et  al., 
2014). This study attempts to “capture” the dynamic experience of 
employees’ family role performance under natural circumstances 
using the experience sampling method and analyzes the internal 
dynamic mechanism of the impact of thriving at work on individual 
employees’ family role performance. It reveals the obvious short-
term fluctuation of family role performance and starts from the 
work–family resource model. It confirms that the daily individual 
resource changes of employees’ thriving at work affect their daily 
family role performance through work–family enrichment, thus it 
improves our understanding of how family role performance is 
enhanced. In addition, the application of the multi-level experience 
sampling method helps to systematically and completely explore the 
co-promotion effect of thriving at work (within-individual variable) 
and family-supportive supervisor behavior (between-individual 
variable) on employees’ family role performance.

Fourth, previous studies have suggested that family-supportive 
supervisor behavior can help improve employees’ work behavior 
(Bosch et al., 2018). Some studies have found that family-supportive 
supervisor behavior is beneficial to easing work–family conflict and 
improving marital satisfaction (Russo et  al., 2018). This study 
examines the moderating effect of family-supportive supervisor 
behavior on work–family enrichment through a multi-level analysis 
and further examines the moderated mediating effect of the first 
stage. This study enriches and deepens previous research that is 
based on the work–home resource model by revealing that thriving 
at work is the generator of resources; work–family enrichment is 
the converter of resources; and family-supportive supervisor 

TABLE 5 Mediating effect analysis.

Path Effect size 95% CI

Total effect: Thriving at 

work→Family role performance

0.43 [0.32, 0.53]

Direct effect: Thriving at 

work→Family role performance

0.34 [0.25, 0.43]

Mediation effect: Thriving at 

work→Work–family 

enrichment→Family role 

performance

0.09 [0.05, 0.13]
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FIGURE 3

Moderating effect of family-supportive supervisor behavior on 
thriving at work and work–family enrichment.

TABLE 6 Moderated mediation effects.

Path Condition Effect 
size

95% CI

Thriving at 

work→Work–family 

enrichment→Family role 

performance

High family-

supportive 

supervisor behavior

0.20 [0.11, 0.29]

Low family-

supportive 

supervisor behavior

−0.04 [−0.13, 

0.04]

Difference 0.24 [0.12, 0.36]
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behavior is the catalyst of resource generation and transformation, 
which regulates the generation of thriving at work (individual 
resources) and the transformation of resources by work–family 
enrichment. These results indicate that the positive effects of family-
supportive supervisor behavior are not only limited to the work 
domain or the alleviation of work–family conflict but also can 
promote a positive work state and the fulfillment of employees’ 
family life roles through work–family enrichment. Moreover, it 
reveals that the work–home resource model applies to some extent. 
A supervisor who cares about the needs of employees’ families and 
lives can make thriving at work play a greater role, but thriving at 
work would be greatly reduced when the supervisors do not provide 
family and life support.

Practical implications

The results of this study also have many implications for managers 
and employees. First, the research finds that thriving at work can 
effectively improve employees’ family role performance, which means 
that enterprises can integrate thriving at work into their human 
resource management process, pay attention to guiding employees to 
form the values of active learning and staying active, and publicize the 
benefits of this sense of vitality to their family life. Employees should 
also be aware of the positive impact of continuous learning and vitality 
at work on their families and achieving a win-win situation between 
family and work.

Second, work–family enrichment links thriving at work and 
family role performance. Therefore, managers should attach great 
importance to the mutually beneficial relationship between work 
and family. On the one hand, they should understand the dual 
responsibilities of family and work shouldered by employees and 
advocate a win-win situation between career and family. On the 
other hand, companies can create opportunities for employees to 
demonstrate their work roles, allowing them to apply resources 
from their work field to their family life while remaining active 
at work.

Third, family-supportive supervisor behavior plays a positive role 
in thriving at work and family role performance. Therefore, managers 
need to increase supportive behaviors for employees’ families, such as 
helping employees solve their family challenges to coordinate the 
demands of work and family better. Moreover, when selecting and 
promoting leaders, the organization can focus on leaders who 
demonstrate more family-supportive behaviors, or the organization 
can organize various training to cultivate and encourage leaders to 
form a family-supportive supervisor style, which would not only 
promote the family role performance of employees but also benefits 
the organization.

Limitations and future directions

This study has certain limitations and aspects that need to 
be further studied. First, this study adopts the experience sampling 
method. This method captures the dynamic changes between 
variables to a certain extent and helps deduce causality more 
effectively (Moskowitz and Young, 2006). However, we  can still 

provide sufficient evidence of the causality between the variables. 
Moreover, all the data are self-reported, so there may be  some 
common method biases. Therefore, future studies can collect core 
data at different time points or adopt a more rigorous longitudinal 
study design supplemented by field experiments to obtain more 
accurate and effective causal inference.

Second, due to the specific nature of the experience sampling 
method of data collection, there are greater difficulties in selecting a 
sample, resulting in a smaller sample size. All the samples of this study 
are from enterprises and public institutions in a particular area in 
northwest China, which reduces the influence of regional cultural and 
economic differences on the research results and restricts the 
generalizability of the research results. Future research can collect 
samples from different regions to improve the universality and 
applicability of the conclusions. In addition, this study covers married 
employees in various enterprises and institutions in China and does 
not explore the study population by industry and field. Therefore, it is 
not clear whether thriving at work has different effects on married 
employees in different industries and fields. In future research, 
married employees should be analyzed by industry to provide targeted 
measures for companies in different industries.

Third, further additions to the moderating variables are needed 
to build on the present model. This study argues that work–family 
enrichment is the key to linking thriving at work and family role 
performance, and thus, it is important to explore how to enhance this 
relationship. The present model does not consider environmental 
factors and only incorporates family-supportive supervisor behavior. 
The impact of factors such as organizational climate and a sense of 
family support on the relationship between thriving at work and 
work–family enrichment can be further explored in the future.

Fourth, through argument and hypotheses testing, this study 
mentions the potential role of some variables but does not measure 
them. For example, explaining the relationship between thriving at 
work and family role performance will be conducive to improving 
employees’ self-efficacy and happiness in life. However, we do not 
measure self-efficacy and happiness in life. Therefore, researchers can 
measure these variables in future studies to significantly improve our 
understanding of the relationship between thriving at work and family 
role performance.

Conclusion

Based on the work–home resource model, this study uses an 
experience sampling method to explore the impact of thriving at work 
on family role performance and the mechanism of work–family 
enrichment and family-supportive supervisor behavior. We find that 
thriving at work positively affects family role performance partly 
through the mediating effect of work–family enrichment at the 
individual level. Moreover, family-supportive supervisor behavior 
moderates the relationship between thriving at work and work–family 
enrichment. Through work–family enrichment, family-supportive 
supervisor behavior also moderates the indirect relationship between 
thriving at work and family role performance. Specifically, the higher 
the level of family-supportive supervisor behavior, the stronger the 
indirect effect of thriving at work on family role performance through 
work–family enrichment.
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As demonstrated, work and family are not always in conflict and 
individuals need to look at things as positively as possible, taking full 
advantage of their work prosperity and utilizing the positive experiences 
that work brings at home. Companies should also strengthen their 
awareness and ability to provide family support behaviors to help 
employees better differentiate between work and family, isolate 
themselves from work in time and space, enjoy family life with pleasure 
and efficiency, and go to work the next day with great anticipation, thus 
achieving a win–win situation in both the work and family spheres.
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Introduction: Based on social identity theory, by introducing organizational

identification as mediating variable and identification orientation as moderating

variable, this paper studies the influence mechanism and impacting boundary of

workplace isolation on employee fatigue and turnover intention.

Methods: Based on logic relationship, seven basic hypotheses are put forward

to construct the theoretical model of the problem. Based on the 300 e�ective

questionnaires being obtained from employees in Mainland China, the empirical

investigation adopts the three-phase lag time design. By regression analysis and

bootstrap test.

Results: (1) Workplace isolation has a significant positive e�ect on employee’s

work fatigue; (2)Workplace isolation has a significant positive e�ect on employee’s

turnover intention; (3) Organizational identification plays a partial mediating role

between workplace isolation and work fatigue; (4) Organizational identification

plays a partial mediating role between workplace isolation and employee’s

turnover intention; (5) Employee identification orientation negatively moderates

the relationship between workplace isolation and organizational identification,

that is to say, the higher the degree of identification orientation, themore inhibited

the negative impact of workplace isolation on organizational identification; (6)

Employee identification orientation has a negative moderating e�ect, namely,

compared with the low degree of employee identification orientation, the higher

the employee identification orientation, the positive e�ect of workplace isolation

on work fatigue and turnover intention through organizational identification

become weaker.

Discussion: Understanding these influencing mechanisms will have a great

influence on guiding managers to mitigate the negative e�ects of “workplace

isolation” in practice and improve the work e�ciency of employees.

KEYWORDS

workplace isolation, organizational identification, identificationorientation,work fatigue,

turnover intention (TI)

1. Introduction

The global spread and normalization of COVID-19 have had a huge impact

on people’s work and life (1, 2), and “isolation” has also frequently appeared in

different parts of society (3). In recent years, the management domain closely concerns

another “isolation” belonging to the professional category of workplace form, which

is quite different from the former “isolation.” With the rapid economic growth, the

overall quality of workers in the whole society has improved while the competition
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in the workplace has increased and the interpersonal conflicts

frequently occur. Especially, the “workplace isolation” became

common and leads to increasingly serious management and social

problems (4). In the United States, a survey of 262 employees in the

workplace showed that 69% of employees believed that they were

excluded and isolated by their leaders or colleagues during work

(5); In China, a survey lasting 1 month conducted by a recruitment

company on more than 10,000 current employees showed that

nearly half of the employees believed that they had been isolated

and excluded at work (6).

Under the Chinese organizational culture, workplace isolation

is more reflected in cold violence due to the deep influence

of traditional cultural concepts such as authority worship and

the implicit and introverted life belief (6). Besides, workplace

destructive behaviors are more in the form of implicit and indirect

mental abuse (7), such as workplace gossip (8), and workplace

isolation (7). In foreign workplaces, workplace isolation is more

reflected in fierce violence based on the universal value of facing

directly (9). Most destructive behaviors in the workplace involve

direct physical conflicts (7), such as workplace aggression (10),

workplace victimization (11).

The study of workplace destructive behavior in China should

start from the cold violence in the workplace, such as exclusion

and isolation. In the past, studies on workplace cold violence

mostly focused on workplace exclusion (12–16). As a more hidden

conflict than workplace exclusion, there are less researches on

workplace isolation (4). Only a few papers involve the impact

of workplace isolation on employees’ active production behavior,

such as lowering job performance (7, 12), reducing job satisfaction

(7), suppressing employees’ innovative behavior and narrowing

teamwork (4).

Workplace isolation refers to the psychological construct

including organizational isolation and colleague isolation perceived

by employees, which lack of support from colleagues and superiors,

and lack of social and emotional interaction opportunities with

team members (7). In short, workplace isolation refers to

employees’ psychological perception of their organization, which

is formed due to the lack of support from colleagues and leaders

for work, as well as the lack of social and emotional interaction

with team members. In addition, the overall impact of workplace

isolation on employees’ negative behavior has not been studied

so far. As we all know, employees’ negative behavior will bring

further destructive effects to the organization, such as reducing the

morale of organization members and affecting the development of

the organization. The direct impact of employees’ negative behavior

comes from two aspects, namely work fatigue and turnover

intention. Firstly, if employees feel extreme fatigue, their functional

ability will be diminished. The negative effects are reflected in both

the reduction of individual work efficiency and job satisfaction

(14), and lead to negative or deferred response to work (17).

Secondly, when employees are dissatisfied or feel frustrated in

expectations, they will have the idea of leaving the organization

(18), which will lead to the brain drain of the organization, lower

the positivity of the organization, and damage the performance of

the organization (19).

To sum up, this paper uses work fatigue and turnover

intention as indicators to measure employees’ negative

behavior, and uses social identity theory as a guide to explore

the mechanism of the negative effects exerted by workplace

isolation. As mentioned above, this paper is intended to

supplement the theory that is relatively neglected in this

research field.

2. Theoretical framework

According to social identity theory, individuals derive their self-

image from the social category they belong to Tajfel and Turner

(20, 21). Therefore, employees will feel that they are not accepted

by the organization because of workplace isolation, so they cannot

integrate themselves into the organization, and it is difficult for

them to become a member of the organization, which will reduce

the identification of the organization. Naturally, if employees have

to work when they have a low sense of organizational identification

and can’t be accepted by the organization, it will result in work

fatigue (22), which will trigger employees’ turnover intention

for a long time. In addition, individual behavior is determined

by the organizational environment where they are located and

their own internal characteristics (23). So, employees’ negative

behaviors, such as work fatigue and even resignation, are affected

by the organizational environment and their own characteristics.

On the one hand, employees are affected by work isolation.

This unaccepted and excluded organizational environment affects

employees’ positivity to integrate emotionally, which leads to

negative work behaviors. On the other hand, employees’ own

characteristics will also affect their work behavior. According to

the self-identity orientation theory (24), employees’ identification

orientation is an individual preferred personality trait defined by

themself, which will affect the perception and interpretation of

external information (25). Employees’ identification orientation

is characterized by meeting personal needs and achieving self-

improvement (26). Although workplace isolation makes it difficult

for employees to integrate into the organization at the level

of organizational environment, employees’ self-defined preferred

identification orientation can help employees generate recognition

of the organization with their own characteristics and inhibit the

occurrence of work fatigue and turnover intention.

In view of this, we explore the impact mechanism of workplace

isolation on employees’ negative behavior from the dual perspective

of organizational environment and individual characteristics, and

focus on three following issues. (1) the impact of workplace

isolation on employees’ work fatigue and turnover intention

from the aspect of organizational environment. (2) the mediating

effect of organizational identification when workplace isolation

affects work fatigue and turnover intention based on social

identity theory. (3) the moderating role and impact boundary

of employee identification orientation from the perspective of

individual characteristics.

3. Theoretical hypotheses

3.1. Workplace isolation and work fatigue

The characteristics of workplace isolation are as follows. Firstly,

when employees are working, they need to invest more resources
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to complete task. But they feel tired because they are isolated by

the organization and colleagues. Secondly, the essence of workplace

isolation stems from the lack of emotion and opportunity between

colleagues (7). Without communication objects, employees lack

emotional communication and catharsis leads to employees’

depression. At the same time, employees feel helpless and exhausted

in the face of work tasks (27); Thirdly, employees isolated by

the organization cannot access core tasks, core personnel and

core technologies (4). Due to the inability to find core personnel

and learn core technologies, their ability to solve problems are

limited, and they often feel helpless and hopeless, which then

leads to work fatigue. Fourthly, workplace isolation usually leads

to unfair treatment, such as unequal development opportunities,

remuneration and promotion opportunities. Even if work harder

and study more actively, isolated employees may still receive

unequal treatment, which will make employees feel disappointed,

generate negative thoughts, and increase their sense of work

fatigue; Fifthly, for individuals, intimacy can predict individual

health and wellbeing, while loneliness and isolation are more likely

to make individuals experience health problems such as stress,

anxiety and fatigue (28). Isolated employees are more likely to

experience frustration, powerlessness, lack of opportunities for

career development in the future, so they will lose work initiative,

which result in work fatigue (29); Finally, isolation will infect

and influence each other among employees, resulting in egative

behavior of the organization team. Based on the above analyses, this

paper proposes the first hypothesis:

Hypothesis 1: workplace isolation has a significantly positive

impact on employees’ work fatigue.

3.2. Workplace isolation and turnover
intention

Turnover intention refers to the intention to leave the

organization of employees for various reasons after working in

the organization for a period of time (30). Firstly, due to the

lack of cooperation with supervisors and colleagues, employees

have to complete tasks without help and guidance, which leads

to employees’ turnover intention. Secondly, when encountering

difficulties at work, employees suffering workplace isolation have

no colleagues to communicate and can’t get rid of their bad

mood, which will inevitably lead to negative work attitude

and turnover intention (31). Thirdly, workplace isolation will

make employees fail to integrate into colleagues and teams,

resulting in interpersonal alienation. The isolated employees will

subconsciously keep distance from their colleagues or teams and

lack the sense of belonging, resulting in the idea of resignation (32).

Finally, workplace isolation accompanies unfair treatment. When

employees feel treated unfairly, they will have the idea of leaving

the organization (33). At the same time, isolated employees are

unwilling or don’t dare to express their ideas, and ignored during

group decisions, which will also give rise to the leaving tendency

of employees.

The isolation employees facing in the workplace are not only

the subjective intentional isolation of their colleagues and leaders

at work, but also the unintentional exclusion in the organization

(4). On the one hand, this intentional and unintentional exclusion

makes employees feel abandoned by the mainstream group

psychologically. In order to vent their bad mood, employees

may leave the organization. On the other hand, employees who

affected by isolation are facing the risk of losing resources (positive

emotions, self-efficiency). In order to avoid the loss of resources,

employees will also have turnover intention. In view of this, this

paper proposes the second hypothesis:

Hypothesis 2: workplace isolation has a significantly positive

impact on employee turnover intention.

3.3. The mediating role of organizational
identification

Organizational identification is a kind of perception belonging

to the organization, whichmeans that individuals define themselves

as a member of the organization (34). According to the social

identity theory, organizational identification is a special form of

social identification. Individuals often need to obtain self-concept

from the positioning of the relationship with the organization

and others (6, 21). The most critical way to obtain self-concept

for employees is the external identification (21). If employees are

isolated by other members of the organization, they will feel that

they are not accepted by the organization, which will reduce the

organizational identification and distort their self-awareness.

Workplace isolation will inhibit employees’ organizational

identification, mainly because workplace isolation will pose a threat

to people’s basic needs. First, workplace isolation affects people’s

need to belongings. Human beings are certain kind of social

animals who want to belong to certain groups or organizations

and maintain certain social connections (35). Due to the lack

of communication and emotional exchange, workplace isolation

blocks the social contact between isolated employees and others,

thus undermining people’s need for belonging. Second, workplace

isolation affects people’s need to self-esteem. Self-esteem is an

important factor for individuals to generate and maintain positive

emotions (36). Workplace isolation makes isolated employees

unwelcome due to the lack of support from colleagues and

leaders. Because of being despised and neglected by others and

organizations, isolated employees’ positive emotions, like self-

confidence, wellbeing and self-esteem, will be damaged. Third,

workplace isolation affects people’s need to control. People want

to maintain a certain control over the surrounding to reduce the

impact of environmental uncertainty on them (37). Workplace

isolation affects the isolated employees’ sense of control over

interpersonal interaction. Isolated employees are difficult to get

support and response from others and cannot meet their own

control needs. Fourth, workplace isolation affects people’s need to

meaningful existence (6, 38). Workplace isolation deprives isolated

employees of the meaningful existence within the organization.

Because isolated employees normally have no access to core tasks

and key leaders, they feel themself unnecessary and insignificant

in the organization. Obviously, workplace isolation cannot meet

employees’ needs for belonging, self-esteem, control and existence,

which will weaken employees’ sense of identification with the

organization. In addition, the decline of employees’ organizational
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identification will lead to their negative emotions toward work and

turnover intention (39).

If employees’ organizational identification is threatened,

employees’ emotional connection to the organization will be

destroyed, and employees’ overall awareness of organizational

relevance will be reduced (40, 41). In this working state, employees

try to leave the organization and are unwilling to continue to work

hard to achieve organizational goals. Even if they decide to stay in

the organization, it is difficult for employees to devote themselves

to work and easy to feel tired. On the contrary, if an employee has

a high degree of identification with the organization, it means that

he or she has the group consciousness and believes that he or she

is an indispensable part of the organization (40). In this way, the

employee will associate organizational achievements with personal

achievements, so he or she is willing to put more efforts into it. To

achieve organization’s mission and long-term goals, he or she will

spare no effort to work.

In short, due to workplace isolation, employees cannot get the

support and guidance of colleagues or leaders at work, nor can they

get emotional communication and interpersonal interaction. They

feel it difficult to integrate into the organization and be accepted

by the organization. Isolated employees are difficult to meet the

needs of belonging, self-esteem, control and existence at work.

Without the organizational identification, they feel tired at work

and even try to leave the organization. According to these, another

two hypotheses are proposed:

Hypothesis 3: organizational identification plays a mediating

role in the relationship between workplace isolation and work

fatigue; Workplace isolation will inhibit employees’ identification

with the organization, resulting in employees’ work fatigue.

Hypothesis 4: organizational identification plays a mediating

role in the relationship between workplace isolation and

turnover intention; Workplace isolation will inhibit employees’

identification with the organization, resulting in employees’

turnover intention.

3.4. The moderating role of identification
orientation

Self-identity orientation theory (24) believes that individuals

have their own ways to obtain a sense of belonging in their

environment, and personal identification orientation is a stable

personality trait (25). Employees’ identification orientation shows

strong motivation for self-improvement (26). Although workplace

isolation reduces employees’ sense of identification with the

organization, employees can alleviate the negative impact of

workplace isolation on organizational identification through self-

improvement and self-support personality traits.

For employees with high identification orientation, they can

achieve self-improvement through proactive behavior, and then

identify with the organization during work. As intrinsic motivation,

self-improvement is an important driving factor to motivate

employees to implement positive work behavior (25). This intrinsic

motivation of self-improvement can inhibit or even offset the

low organizational identification caused by workplace isolation.

In addition, individual identification orientation can alleviate the

negative results caused by organizational inequity (42). Workplace

isolation actually originates from the unfair treatment of colleagues

and leaders. This unfair treatment makes employees unable to

integrate into the organization, which reduces employees’ sense of

identification with the organization. However, employees with high

personal identification orientation, with the intrinsic motivation of

self-improvement, are willing to seize the opportunity and prove

their ability to curb the negative impact. Therefore, we propose the

following hypothesis 5:

Hypothesis 5: identification orientation negatively moderates

the relationship between workplace isolation and organizational

identification. Namely, the stronger the identification orientation

of employees, the weaker the negative impact of workplace

isolation on organizational identification and vice versa.

3.5. The moderated mediating model

Combining the mediating effect of hypothesis 3 and 4 with the

moderating effect of Hypothesis 5, a moderated mediating model

is established. Organizational identification plays a mediating role

not only between workplace isolation and work fatigue, but also

between workplace isolation and turnover intention. However,

these mediating effects are affected by identification orientation.

Specifically, for employees with high identification orientation, the

positive effect of workplace isolation on work fatigue and turnover

intention through organizational identification will be weakened,

which leads to hypothesis 6 and hypothesis 7.

Hypothesis 6: identification orientation negatively moderates

the positive and indirect relationship between workplace isolation

and work fatigue through organizational identification. Namely,

the stronger the identification orientation of employees, the weaker

the positive indirect relationship and vice versa.

Hypothesis 7: identification orientation negatively moderates

the positive and indirect relationship between workplace isolation

and turnover intention through organizational identification.

Namely, the stronger the identification orientation of employees,

the weaker the positive indirect relationship and vice versa.

So far, organizational identification is introduced as the

mediating variable and identification orientation as the moderating

variable. According to the logical relationship, seven hypotheses are

put forward to build a theoretical model to study the impact of

workplace isolation on employees’ negative behaviors. The research

framework of this paper is as follows (Figure 1).

4. Method design and variable
measurement

4.1. Sample extraction and investigation
process

An electronic questionnaire was sent to the employees

of enterprises in Beijing, Shanghai, Guangzhou, Shenzhen,

Dongguan, Zhuhai and other regions. Before the survey, we fully

communicated with the employees, informed that there was no

right or wrong answer to all the respondents, and promised the

anonymity and confidentiality of the questionnaire. At the same
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FIGURE 1

Research framework–theoretical model.

time, in order to avoid the deviation of the common method,

the same group of people were required to fill in three parts

of questionnaire at separated three time points. Each interval

was 1 month, so the survey lasted for 3 months (from June to

August 2021).

The first part of questionnaire (time point 1: early June

2021) involved the issue of workplace isolation. Five hundred

questionnaires were distributed and 499 among those were

recovered. The second part of questionnaire (time point 2:

early July 2021) investigated employees’ identification orientation

and organizational identification. Four hundred ninety-nine

questionnaires were issued and 415 among those were recovered.

The third part of questionnaire (time point 3: early August

2021) investigated employees’ work fatigue and turnover intention.

Four hundred fifteen questionnaires were issued and 388 were

recovered. In addition, common control variables are added,

including gender, age, education level, wages, weekly working

hours, etc.

After the completion of the survey, the three parts of

questionnaires were matched according to the last four digits

of the employee’s mobile phone number, and the invalid

questionnaires without answer were eliminated. Finally, 300 valid

questionnaires were obtained from employees of enterprises in

mainland China, and the effective recovery rate was 60.12%.

In this questionnaire survey, there were 160 male employees,

accounting for 53.3% of the total, and 140 female employees,

accounting for the remaining 46.7%. Seventy-three unmarried

employees, accounting for 24.3% of the questionnaire survey;

and 227 married employees, accounting for remaining 75.7%.

The average education level of the surveyed employees is junior

college, the average age is 39.17 years, the average working period

is 4.7 years, and the average weekly working hours is 50.45 h.

Further details on the demographics of the group are shown

in Table 1.

4.2. Measuring tools

In order to ensure the reliability and validity of the

questionnaire, the existing mature measurement was used for

reference. Before the survey, according to the standard translation

and back-translation procedure (43), the questionnaire was

repeatedly proofread before issuance, and the measurement

TABLE 1 Demographic characteristics of the sample.

Variables Number Percentage

Gender

Male 160 53.3

Female 140 46.7

Marital status

Married 227 75.7

Single 74 24.3

Education

Secondary school 5 1.7

High school 65 21.7

University 200 66.7

Post-university 30 10

Age

20–29 59 19.7

30–39 99 33

40–49 92 30.7

50–59 50 16.7

Length of service (years)

1–5 198 66

6–10 101 33.7

>11 1 0.3

Mean SD

Working hours 50.5 6.9

was finally accurately translated into Chinese. In addition,

the Likert 5-point scale was used in the questionnaire (1–5

in the questionnaire respectively mean “Strongly disagree” to

“Strongly agree”).

Workplace isolation: the questionnaire compiled by Marshall

et al. (7) was used for the survey, with a total of 10 reverse questions.

For example, “when I encounter problems, I have colleagues I can

rely on”. The Cronbach’s α coefficient is 0.908.

Organizational identification: the organizational identification

scale compiled by Smidts et al. (34) was used, with five questions
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in total. For example, “I have a strong sense of belonging to the

company I work for.” The Cronbach’s α coefficient is 0.766.

Identification orientation: the individual identification

orientation scale compiled by Johnson et al. (42) was used, with

five questions in total. For example, “I am good at seizing the

opportunity to prove my ability or talent is superior to others.” The

Cronbach’s α coefficient is 0.888.

Work fatigue: the work fatigue scale compiled by Frone and

Tidwell (17) was used. The questionnaire can be divided into three

dimensions, namely physical work fatigue, mental work fatigue and

emotional work fatigue, with a total of 18 questions. For example,

“Do you feel physically tired after work,” “Do you feel mentally tired

after work,” “I feel very depressed after work.” The Cronbach’s α

coefficient is 0.956.

Turnover intention: the scale developed by Wayne et al. (44)

was used with 5 questions. For example, “I am actively looking for

another work,” “I am seriously considering leaving this firm.” The

Cronbach’s α coefficient is 0.874.

Control variables: because demographic variables also have an

impact on work fatigue and turnover intention (17, 44), gender,

age, education level, marital status, length of service, etc. are the

main factors. At the same time, weekly working hours also have a

differential impact on turnover intention (45). In order to verify

the model more accurately, these factors were measured as control

variables, including gender, age, education level, marital status,

length of service and weekly working hours.

4.3. Data analysis methods

This study used SPSS 21.0 for Harman’s one-way test,

descriptive statistics, correlation analysis, and multiple regression

analysis, and Mplus7.4 was used for confirmatory factor analysis.

When testing the mediating effect, the confidence interval of the

mediating effect was estimated by using the Bootstrap technique

and the PROCESS program (46). When testing the moderated

mediating effect, according to Edwards and Lambert (47) method

and Bootstrap technology (Bootstrap), the significance of value and

difference the indirect effect under the high and low moderators

should be tested.

5. Results and analysis

5.1. Common method deviation test

The questionnaire was collected in a multi-stage manner

suggested by Podsakoff et al. (48) to prevent possible common

method deviations from the data. At the same time, Harman single-

factor test was used to test whether this study was affected by

the common method deviation. First, exploratory factor analysis

without rotation was carried out on the questions. There were six

common factors with eigenvalues >1. The variance interpretation

rate of the first factor is 29.05%, which is less than the standard 40%

(48). Through the comparison of a series of competition models,

the analysis results are shown in the table below (Table 2).

It can be seen from above table that the fitting results of

confirmatory factor analysis of single factor model(χ 2 = 4,529.46,

df = 860, RMSEA = 0.119, SRMR = 0.154, CFI = 0.506, TLI =

0.481) is not ideal, indicating that there is no serious common

method deviation between variables.

5.2. Confirmatory factor analysis

Since the variable data came from employee self-evaluation,

it is necessary to use confirmatory factor analysis to test the

discriminant validity of each variable (48). Therefore, the fitting

indexes are selected to judge the fitting degree of the model. The

Chi-square difference must reach a significant level, Root Mean

Square Error of Approximation (RMSEA) must be <0.08, and the

Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) must

be > 0.9.

Table 2 shows the model adaptation of the five-factor model(χ2

= 1,563.36, df = 850, RMSEA = 0.053, SRMR = 0.055, CFI =

0.904, TLI = 901) is better than other competition models. All the

adaptation indexes of the five-factor model have passed the test,

which can determine the existence of discrimination of all variables.

The five variables represent five different constructs.

5.3. Correlation analysis

In order to explore the relationship between workplace

isolation, organizational identification, identification orientation,

work fatigue and turnover intention, correlation analysis was

conducted. The mean, standard deviation and correlation

coefficient of key variables are shown in Table 3.

Table 3 shows that the correlation coefficients between variables

are significant, “workplace isolation” and work fatigue (r= 0.218, p

< 0.001), “workplace isolation” and turnover intention (r = 0.326,

p < 0.001) show a significant positive correlation, which provides

preliminary evidence for subsequent hypotheses testing.

5.4. Hypothesis testing results

5.4.1. Control variable inspection results
In order to clarify the impact of demographic variables, the

gender, age, years of education, marital status, length of service and

weekly working hours of employees are taken as control variables

for regression analysis, and the results are shown in Table 4.

According to model 1 in Table 4, employees’ length of service

and weekly working hours has an impact on Organizational

Identification: the longer employees’ length of service, the lower

organizational identification (β = −0.174, p < 0.01); the longer

the weekly working hours, the higher the employees’ organization

identification (β =0.161, p < 0.01).

According to model 4 in Table 4, employees’ age, education

level and marital status have an impact on work fatigue: older

employees are more likely to feel fatigue at work (β = 0.339, p <

0.05); higher-educated employees are more likely to feel fatigue at

work (β = 0.284, p < 0.01). Employees with high education are

more likely to engage in complex work and the company have

higher requirements for their ability, which leads to employees’
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TABLE 2 Results of confirmatory factor analysis (n = 300).

Model χ2 df 1χ2 RMSEA SRMR CFI TLI

Five-factor model (hypothesis) 1,563.36 850 0.053 0.055 0.904 0.901

Four-factor model (A+B) 1,815.87 854 252.51∗∗∗ 0.061 0.072 0.871 0.863

Four-factor model (B+C) 1,915.26 854 351.90∗∗∗ 0.064 0.086 0.857 0.849

Three-factor model (A+B+C) 2,422.03 857 858.67∗∗∗ 0.078 0.084 0.789 0.778

Two-factor model (A+B+C+D) 3,932.68 859 2,369.32∗∗∗ 0.109 0.147 0.586 0.565

Two-factor model (A+B+C+E) 2,998.23 859 1,434.87∗∗∗ 0.091 0.099 0.712 0.697

Single factor model (A+B+C+D+E) 4,529.46 860 2,966.10∗∗∗ 0.119 0.154 0.506 0.481

A-workplace isolation; B-organizational identification; C-identification orientation; D-work fatigue; E-turnover intention; “+” indicates integration.

TABLE 3 Mean values, standard deviations and correlation coe�cients of variables (N = 300).

Variables Mean Standard
deviation

1 2 3 4 5 6 7 8 9 10

1 Gender 0.470 0.500

2 Age 39.170 8.855 0.147∗

3 Years of

education

14.930 1.964 −0.123∗ −0.845∗∗∗

4 Marital status 0.760 0.430 0.110 0.724∗∗∗ −0.527∗∗∗

5 Length of

service

4.700 2.736 0.110 0.485∗∗∗ −0.427∗∗∗ 0.424∗∗∗

6 Working hours 50.455 6.954 0.072 0.208∗∗∗ −0.122∗ 0.298∗∗∗ 0.236∗∗∗

7 Workplace

isolation

2.591 0.911 0.100 0.200∗∗∗ −0.213∗∗∗ 0.134∗ 0.142∗ 0.035

8 Organizational

identification

3.601 0.805 −0.104 −0.045 0.053 0.002 −0.133∗ 0.124∗ −0.395∗∗∗

9 Identification

orientation

3.646 1.052 −0.075 −0.152∗∗ 0.220∗∗∗ −0.006 −0.041 −0.024 −0.394∗∗∗ 0.239∗∗∗

10 Work fatigue 2.917 0.978 −0.030 −0.174∗∗ 0.185∗∗ −0.310∗∗ −0.046 −0.156∗∗ 0.218∗∗∗ −0.317∗∗∗ −0.206∗∗∗

11 Turnover

intention

2.602 1.055 −0.011 −0.082 −0.004 −0.151∗∗ −0.061 −0.110∗ 0.326∗∗∗ −0.315∗∗∗ −0.237∗∗∗ 0.311∗∗∗

∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05.

higher likelihood to feel fatigue. Married employees are more

likely to feel fatigue at work (β = −0.426, p < 0.001). Married

employees put part of their limited energy in their families, they

may suffer from work fatigue due to lack of energy when facing

the work.

Therefore, it is necessary to fix the control variables when

verifying the model. When processing the subsequent models,

we analyzed the results in the case of controlling the employees’

gender, age, education level, marital status, length of service, weekly

working hours and other attributes.

5.4.2. Main e�ect test results
In order to verify the impact of “workplace isolation” on

work fatigue and turnover intention, regression analysis was

conducted on work fatigue and turnover intention, respectively.

According to model 5 in Table 4, “workplace isolation” has a

significantly positive impact on work fatigue (β =0.270, p <

0.001), Hypothesis 1 is confirmed. According to model 8 in

Table 4, “workplace isolation” has a significantly positive impact

on turnover intention (β = 0.350, p < 0.001), Hypothesis 2

is confirmed.

5.4.3. Mediating e�ect test results
In order to verify whether organizational identification

plays a mediating role in the relationship between “workplace

isolation” and work fatigue/turnover intention, according to

model 6 in Table 4, organizational identification plays a partial

mediating role in the relationship between “workplace isolation”

and work fatigue (β = −0.237, p < 0.001). In order to

further clarify this mediating effect, Process software was used

to test based on Bootstrap method. The results are shown

in Table 5.

It can be seen from Table 5 that the indirect and direct

effects of organizational identification are significant, and 0

is not included in the 95% confidence interval, indicating

that organizational identification plays a partial mediating role
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TABLE 4 Regression analysis model.

Variables Organizational identification Work fatigue Turnover intention

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9

Control variable

Gender −0.100 −0.072 −0.073 −0.003 −0.023 −0.040 0.005 −0.020 −0.035

Age −0.021 −0.005 0.017 0.339∗ 0.328∗∗ 0.327∗∗ −0.142 −0.156 −0.157

Years of education −0.004 −0.062 −0.062 0.284∗∗ 0.324∗∗ 0.309∗∗ −0.206 −0.154 −0.168

Marital status 0.052 0.051 0.039 −0.426∗∗∗ −0.425∗∗∗ −0.413∗∗∗ −0.135 −0.134 −0.123

Length of service −0.174∗∗ −0.153∗ −0.162∗∗ 0.113 0.098 0.062 −0.009 −0.027 −0.061

Weekly working hours 0.161∗∗ 0.158∗∗ 0.164∗∗ −0.091 −0.089 −0.052 −0.064 −0.061 −0.027

Independent variable

Workplace isolation −0.391∗∗∗ −0.333∗∗ 0.270∗∗∗ 0.178∗∗ 0.350∗∗∗ 0.266∗∗∗

Mediating variable

Organizational

identification

−0.237∗∗∗ −0.216∗∗∗

Moderating variable

Identification

orientation

0.067

Interaction terms

Workplace isolation ∗

identification

orientation

0.141∗

R2 0.054 0.199 0.226 0.134 0.204 0.249 0.040 0.156 0.194

1R2 0.054∗ 0.145∗∗∗ 0.172∗∗∗ 0.134∗∗∗ 0.069∗∗∗ 0.114∗∗∗ 0.040∗ 0.116∗∗∗ 0.153∗∗∗

∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05.

TABLE 5 Bootstrap test for mediating e�ect 1.

Mediating e�ect E�ect size Standard error 95% Confidence interval

Lower confidence limit Upper confidence limit

Indirect effect 0.099 0.028 0.047 0.157

Direct effect 0.191 0.061 0.071 0.311

Bootstrap sample size N = 5,000.

between “workplace isolation” and work fatigue. Hypothesis 3

is confirmed.

According to model 9 in Table 4, organizational identification

plays a partial mediating role between “workplace isolation”

and turnover intention (β = −0.216, p < 0.001). In order

to further clarify this mediating effect, Process software was

used to test based on Bootstrap method. The results are shown

in Table 6.

It can be seen from Table 6 that the indirect and direct effects of

organizational identification are significant, and 0 is not included

in the 95% confidence interval, indicating that organizational

identification plays a partial mediating role between “workplace

isolation” and work fatigue.Hypothesis 4 is confirmed.

5.4.4. Moderating e�ect test results
According to model 3 in Table 4, interaction term between

employees’ workplace isolation and individual identification

orientation is significant (β = 0.141, p < 0.05). In addition,

1R2 (the interaction term based on the control variables and

the moderating variable) = 0.172 (p < 0.001), indicating that

individual identification orientation plays a moderating role in

the relationship between “workplace isolation” and organizational

identification. In order to further clarify the moderating effect,

Process software was used to test based on Bootstrap method. The

results are shown in Table 7.

It can be seen from Table 7 that the moderating effect of

individual identification orientation is significant at both low and

high levels, and 0 is not included in the 95% confidence interval.

Then, by using method of Aiken et al. (49), the high and low levels

of the moderating variables were adjusted (plus or minus) by one

standard deviation (± 1SD) around the average, and the results are

shown in Figure 2.

According to Figure 2, the higher the individual identification

orientation, the weaker the positive impact of “workplace isolation”

on organizational identification.Hypothesis 5 is confirmed.
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TABLE 6 Bootstrap test for mediating e�ect 2.

Mediating e�ect E�ect size Standard error 95% Confidence interval

Lower confidence limit Upper confidence limit

Indirect effect 0.098 0.032 0.039 0.161

Direct effect 0.308 0.068 0.174 0.441

Bootstrap sample size N = 5,000.

TABLE 7 Bootstrap test of moderating e�ect.

Moderating e�ect E�ect size Standard error 95% Confidence interval

Lower confidence limit Lower confidence limit

Low (+1SD) −0.419 0.067 −0.550 −0.287

Middle −0.194 0.051 −0.392 −0.194

High (+1SD) −0.169 0.075 −0.317 −0.023

Bootstrap sample size N = 5,000.

FIGURE 2

The impact of the interaction between “workplace isolation” and

identification orientation on organizational identification.

5.4.5. Moderated mediating e�ect test results
In order to test whether individual identification orientation

moderates the indirect impact of “workplace isolation” on work

fatigue through organizational identification, Bootstrap method is

used to test the moderated mediating model. The analysis results

are shown in Table 8.

According to Table 8, under high degree of identification

orientation, the indirect effect value is 0.049, and its 95%

confidence interval is [0.006, 0.096]. Under low degree of

identification orientation, the indirect effect value is 0.121, and

its 95% confidence interval is [0.063, 0.181]. It can be seen

that individual identification orientation also further negatively

moderates the indirect impact of “workplace isolation” on

work fatigue through organizational identification. Hypothesis 6

is confirmed.

Similarly, in order to test whether individual identification

orientation moderates the indirect impact of “workplace

isolation” on turnover intention through organizational

identification, Bootstrap method is used to test the

moderated mediating model. The analysis results are shown

in Table 9.

According to Table 9, under high degree of identification

orientation, the indirect effect value is 0.048, and its 95%

confidence interval is [0.006, 0.097]. Under low degree of

identification orientation, the indirect effect value is 0.119,

and its 95% confidence interval is [0.055, 0.191]. It can be

seen that individual identification orientation further negatively

moderates the indirect impact of “workplace isolation” on turnover

intention through organizational identification. Hypothesis 7

is confirmed.

6. Conclusion and discussion

6.1. Conclusion

From the dual perspective of internal motivation of

organizational environment and personal characteristics, this

paper examines the mediating role of organizational identification

between workplace isolation and work fatigue/turnover

intention, and examines the moderating role of individual

identification orientation, aiming to reveal the impact

mechanism of workplace isolation on employees’ negative

work behaviors. The conclusions are as follows: Firstly,

“workplace isolation” has a significantly positive impact on

employees’ work fatigue and turnover intention; Secondly,

organizational identification plays a partial mediating role

between “workplace isolation” and work fatigue/turnover

intention; Thirdly, individual identification organizational

identification, that is, the higher the individual identification

orientation, it will inhibit more the negative impact of “workplace

isolation” on organizational identification; Finally, individual

identification orientation also further negatively moderates the

indirect effect of “workplace isolation” on work fatigue and

turnover intention through organizational identification, that

is, compared with a lower degree of individual identification

orientation, the positive effect of “workplace isolation” on

work fatigue and turnover intention through organizational

identification will be weakened for employees with higher

identification orientation.
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TABLE 8 Moderated mediating e�ect Bootstrap test 1.

Independent
variable

Mediating
variable

Moderating
variable

Indirect
e�ect

Standard
error

95% Confidence interval

Lower confidence limit Lower confidence limit

Low (-SD) 0.121 0.036 0.063 0.181

Workplace

isolation

Organizational

identification

Identification

orientation

High (+SD) 0.049 0.028 0.006 0.096

Bootstrap sample size N = 5,000.

TABLE 9 Moderated mediating e�ect Bootstrap test 2.

Independent
variable

Mediating
variable

Moderating
variable

Indirect
e�ect

Standard
error

95% Confidence interval

Lower confidence limit Lower confidence limit

Low (-SD) 0.119 0.042 0.055 0.191

Workplace

isolation

Organizational

identification

Identification

orientation

High (+SD) 0.048 0.028 0.006 0.097

Bootstrap sample size N = 5,000.

6.2. Theoretical contributions

First of all, this study verifies the impact of workplace

isolation on employees’ negative behaviors, which is conducive

to a comprehensive and in-depth understanding of the negative

consequences of workplace isolation, and provides new empirical

evidence for enriching and expanding research on workplace

isolation (4). The antecedent variables of work fatigue and

turnover intention were expanded. This study fills the theoretical

gap between workplace isolation and work fatigue and turnover

intention, and enriches the cognition of workplace isolation and

work negative behavior to a certain extent.

Second, organizational identification plays a mediating role in

the process of workplace isolation ’s impact on employees’ negative

work behaviors. Based on the social exchange theory, the research

starts from the organizational environment of workplace isolation.

It is difficult to meet the needs of belonging, self-esteem, control

and existence of employees, reduce the identification with the

organization, and show work fatigue and turnover tendency. At the

same time, this study combines workplace isolation, organizational

Identification, work fatigue, and turnover intention are integrated

in a framework, revealing the pathway through which workplace

isolation affects employees’ negative work behaviors (7). Since

previous studies on organizational identity paid less attention

to interpersonal factors, the research results of this study on

the relationship between workplace isolation and organizational

identity also have certain enlightening significance for expanding

the research on the antecedents of organizational identity.

Finally, this study verified that personal identity orientation

negatively moderates the relationship between workplace isolation

and organizational identity, and negatively moderates the

mediating effect of organizational identification in the process

of workplace isolation affecting employees’ negative work

behaviors. This conclusion supports the intrinsic motivation

of self-identity orientation theory (50). Employees with

high personal identity orientation can alleviate the negative

impact of workplace isolation and reduce organizational

identity with their inner motivation of independence and

self-improvement. This paper expands the research on the

boundary conditions of the relationship between workplace

isolation and organizational identity, and reveals whether the

internal motivation of employee identity orientation affects the

path of workplace isolation on its negative work behavior through

organizational identification.

6.3. Practical contributions

Accompanied by the attention of workplace isolation, alleviate

its negative impact. This study provides practical guidance on

how to deal with work-related negative behaviors brought about

by workplace isolation. The study clarifies the impact mechanism

of workplace isolation from the perspective of organizational

isolation environment and internal self-improvement motivation,

which can help organizations and employees clarify workplace

isolation more accurately and objectively. Therefore, managers

try to mitigate the negative impact of workplace isolation on

individuals as much as possible. Organizations can try to create

a mutual understanding, tolerance, and proactive organizational

culture and communication mechanism, form a united, inclusive,

and open working atmosphere, and prevent workplace isolation

from happening.

Strengthen employee identification with the organization.

Since organizational identification plays a mediating role between

workplace isolation and employees’ negative work behaviors,

companies can inhibit the positive impact of workplace isolation

on employees’ work fatigue and turnover intention by increasing

employees’ identification with the organization. Employees who

identify with the organization, consider themselves amember of the
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organization, take the organization’s goals as their work goals, and

are more willing to make efforts and contributions (51). Therefore,

managers actively communicate with employees to solve their

work difficulties and enhance employees’ sense of belonging to

the organization (52). The human resources department can also

appropriately increase team cohesion building activities to enhance

employees’ sense of identity.

Improve employee identity orientation. Due to employees’

different identification orientation, their feelings and behaviors

toward “workplace isolation” are different. Therefore, managers

should cultivate employees’ identification orientation for the

organization and improve employees’ adaptability to negative

events and emotions through targeted and planned training (53).

In addition, when recruiting employees, the human resources

department can test the employee’s identification orientation and

consider using the employee’s identification orientation as a

reference factor for hiring employees.

Finally, when facing decentralized office or home working,

organizations can use information technology to strengthen

interaction with employees (54), provide more remote

communication platforms, establish channels for employee

interaction, and provide personalized care for employees (55).

7. Limitation and future research
directions

Admittedly, although this paper has made very valuable

research conclusions, there are some research limitations need to

be noted: due to the single source of data, the interpretation of

causality in this paper is limited to a certain extent. It is suggested

that longitudinal data should be adopted in subsequent studies

in order to establish the causality more clearly; Secondly, due to

the constraints of time, space and other factors, the sample size

and data sources of this paper are not very extensive; Finally, this

paper based the survey on employees themselves, the impact of

family atmosphere on “workplace isolation” and the impact of

organizational atmosphere and leadership were not considered. It

is suggested that subsequent studies pay attention to these factors.
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As the global economy deteriorates because of the great shocks such as

COVID-19 pandemic and wars among nations, the business environment is

su�ered from uncertainty and risk. To deal with it, several firms have attempted

to maximize its e�ciency via downsizing and restructuring to diminish costs.

Thus, the degree of anxiety is increased among employees who worry about

the loss of their job. The current research hypothesizes that job insecurity

increases employees’ knowledge hiding behavior by diminishing the degree of

their psychological safety. In other words, psychological safety functions as the

underlying process (i.e., mediator) in the job insecurity-knowledge hiding behavior

link. Furthermore, this paper tries to examine the boundary condition of how to

decrease the detrimental influence of job insecurity, focusing on the moderating

e�ect of servant leadership. Utilizing a 3-wave time-lagged data from 365

Korean employees, we empirically demonstrated that employees who perceive

job insecurity are less likely to perceive psychological safety, eventually increasing

their knowledge hiding behavior. We also found that servant leadership functions

as a positive moderator which bu�ers the negative impact of job insecurity on

psychological safety. Theoretical and practical contributions are described.

KEYWORDS

job insecurity, knowledge hiding behavior, psychological safety, servant leadership,

moderated mediation model

Introduction

Since the outbreak of the COVID-19 pandemic, the global economy has stagnated,

resulting in many employees around the world losing their jobs (1, 2). In addition, as

the robot automation system and artificial intelligence (AI) have advanced, employees

have become more threatened with job loss and their job insecurity has worsened (3).

Since job insecurity has a substantial adverse effect on both companies and their work

force, organizational managers need to understand these effects and take timely action

to prevent them (4–6). Existing studies on the topic show that job insecurity has a

negative impact not only on organization members’ attitudes and perceptions such as job

satisfaction, organizational identification, and organizational commitment (7, 8), but also

on their behaviors such as organizational deviance, safety behavior, innovative behavior,

voice behavior, and organizational citizenship behavior (9–11). However, knowledge plays

a pivotal role in an organization. Not only does it promote innovation in products,
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technologies, and services and help firms create value, but it also

allows firms to secure competitive advantages in a rapidly changing

competitive environment (12–14).

As described above, although existing studies have shed light

on job insecurity’s adverse effects, those have relatively overlooked

certain important topics as follows. First, even though knowledge-

management is very important to organizations/companies, to

the best of our knowledge, few studies have examined the

impact of job insecurity on “knowledge-related” behaviors, such

as knowledge sharing or knowledge hiding behavior (3, 15).

Of course, we acknowledge that existing contributions have

explained the influence of job insecurity on several important

employee behaviors such as in-role/extra-role behavior, safety

behavior, voice behavior, innovative behavior, and organizational

citizenship behavior (9–11, 15–20). However, the previous works

have relatively underexplored the influence of job insecurity

in the context of “knowledge”. Considering that knowledge

creates value-added services and products, substantially affecting

firms’ competitive advantage (12–14), delving into the impact

of job insecurity on employees’ knowledge-related behaviors is

highly recommended.

Second, “few” studies have examined the mediating

mechanisms in the association between job insecurity and

knowledge-related behaviors (3, 15, 21). These mechanisms merit

scholarly attention because they would allow us to understand

“why” job insecurity affects knowledge hiding and “what factors”

strengthen or attenuate the effects of job insecurity in an

organization (3, 15, 21).

Third, and most crucial, existing studies on the topic have

overlooked the importance of leadership in attenuating the

detrimental effects of job insecurity (3, 15). Most contributions

have focused on the moderating role of individual characteristics

(e.g., emotional intelligence, proactive personality, internal

locus of control, and self-esteem) and organizational context

(e.g., macro-economic conditions, social safety networks, and

labor market insecurity)—i.e., how they reduce the adverse

effects of job insecurity (6, 17, 22–25). Leaders have been

known to substantially affect their followers’ perceptions,

attitudes, and behaviors by assigning tasks, assessing employees’

performance, and making explicit and implicit rules (26, 27).

Followers also perceive their leaders as main actors who

symbolize the organizations they lead (28). Hence, it is useful

to examine leadership’s moderating effect on the consequences of

job insecurity.

To open this “black box” as described above, our study

explores the underlying mechanism (i.e., mediator) and

its contingent variable (i.e., moderator) in the relationship

between job insecurity and knowledge hiding behavior.

Specifically, we suggest that an employee’s psychological safety

may mediate the relationship between job insecurity and

knowledge hiding behavior. Moreover, servant leadership

would positively moderate the association between job

insecurity and psychological safety by buffering the negative

effects of job insecurity. With this focus, our study extends

existing knowledge about “why” job insecurity influences

knowledge hiding behavior and “when” the impact of job

insecurity changes.

Theory and hypotheses

Job insecurity and knowledge hiding
behavior

First, this study suggests that job insecurity would increase

the extent to which an employee hides knowledge (12, 15,

29). Knowledge hiding is defined as the deliberate concealment

of knowledge when another employee requests information.

Knowledge hiding makes it difficult to maintain an organization’s

competitive advantage and achieve success in a dynamic and

rapidly changing organizational environment, because it prevents

employees from sharing and transferring crucial work-related

information, knowledge, and expertise (12–14). Although existing

works have paid little attention to the association between

job insecurity and knowledge hiding (15, 30), we rely on the

conservation of resources theory (29) to suggest that job insecurity

may increase the extent to which an employee hides knowledge.

According to the conservation of resources theory (29), when an

individual member faces the threat of losing resources, he or she

is likely to attempt to reduce his or her energies and resources in

the context or environment around him or her. Therefore, when an

employee gets a sense of job insecurity, he or she is likely to redirect

his or her energies and resources away from his or her tasks at work

(15, 29). As a result, the employee would not make sufficient effort

to share his or her knowledge with his or her colleagues.

Hypothesis 1: An employee’s job insecurity may increase their

knowledge hiding behavior.

Job insecurity and psychological safety

In this paper, we expect job insecurity to reduce employees’

psychological safety (3, 31–33). Psychological safety refers to “an

individual’s perception of being able to show himself or herself

without fear of adversely affecting his or her status, career, or

self-image” ((33), p. 708). Although research on the relationship

between job insecurity and employees’ psychological safety is scarce

(3, 32), it is obvious that job insecurity has a detrimental effect

on employees’ psychological safety (31, 33). When employees find

an organization psychologically safe, they engage in risk-taking

behaviors and have less fear that their opinions or ideas will be

rejected, which makes them voice these ideas and opinions (31).

Consequently, employees do not hesitate to seek their coworkers

or supervisors for support and feedback, because they believe that

the latter will not treat them unfavorably. On the contrary, when

employees consider an organization psychologically unsafe, they

will feel pressured and afraid and will find it difficult to freely

express their opinions and thoughts (31, 33, 34). This can further

decrease their psychological safety. Thus, organizations with high

job insecurity will have employees feel that they are not being

respected and protected by their employer, which is likely to

prevent them from raising issues and opinions beneficial to the

organization’s success and development (21, 35–37).
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Hypothesis 2: An employee’s job insecurity may reduce their

psychological safety.

Psychological safety and knowledge hiding
behavior

In this study, we suggest that lower levels of psychological

safety would increase the extent of an employee’s knowledge hiding

(31, 33, 38). An employee who feels a low level of psychological

safety is not likely to cooperate with his or her colleagues, nor

actively share his or her opinions and create knowledge (39–41).

Thus, when his or her degree of psychological safety is low, the

employee will be reluctant to share ideas, thoughts, and feelings

with his or her colleagues and he or she will likely find it difficult

to ask for help due to the fear or anxiety of being criticized

(42). Additionally, a low degree of psychological safety may lead

the employee to form negative perceptions and be skeptical of

interpersonal relationships within the organization. As a result, the

employee is likely to perceive his or her colleagues as rivals for

survival in this environment (38, 43). Therefore, employees with

low levels of psychological safety would abstain from sharing their

knowledge in their organizations.

Hypothesis 3: Decreased employees’ psychological safety may

increase their knowledge hiding behavior.

Mediating role of psychological safety in
the job insecurity-knowledge hiding
behavior link

Integrating the dynamics discussed above (i.e., job insecurity,

psychological safety, and knowledge hiding), we suggest that

employees’ psychological safety will mediate the relationship

between job insecurity and knowledge hiding. Our mediation

model can be supported by a context-attitude-behavior framework

(44, 45). According to this perspective, an organization is

characterized by a number of environmental or contextual factors,

such as systems, practices, rules, and climates, which mold

employees’ attitudes and behaviors. In employees’ minds, job

insecurity is a critical context that influences their attitudes, such

as psychological safety, and eventually affects their behaviors,

such as knowledge hiding. Thus, we suggest that psychological

safety mediates the relationship between job insecurity and

knowledge hiding.

Hypothesis 4: Employees’ psychological safety may mediate

the relationship between job insecurity and knowledge

hiding behavior.

Moderating e�ect of servant leadership in
the job insecurity-psychological safety link

Moreover, and more important, we suggest that servant

leadership would positively moderate the relationship between

Job insecurity and psychological safety (23, 46, 47). In other

words, our research sets boundary conditions by focusing on

servant leadership and its role in the relationship between

job insecurity and psychological safety. Our argument that job

insecurity may lower employees’ psychological safety is reasonable

and acceptable. However, job insecurity may not always affect

psychological safety in the same way because in real organizations,

several contextual/contingent factors (e.g., personality, gender,

age, leadership style, organizational climate, rule, and systems)

moderate the relationship between the two variables (23, 46, 47).

This paper focuses on servant leadership, which is one of many

leadership styles. This concept can be defined as “an (1) other-

oriented approach to leadership (2) manifested through one-on-

one prioritizing of follower individual needs and interests, (3)

and outward reorienting of their concern for self toward concern

for others within the organization and the larger community”

[(48), p. 114]. In particular, we suggest that servant leadership

mitigates job insecurity’s detrimental effect on psychological

safety. Servant leadership would provide followers with effective

guidance about how to properly cope with any negative emotions,

personal problems, and crises that stem from job insecurity

(49–53). This leadership style encourages employees to feel a

sense of respect, mutual trust, support, and self-worth in the

organization, eventually reducing job insecurity’s negative impact

on psychological safety (49, 50, 53). For instance, when a leader’s

servant leadership is high, his or her behavior helps followers

effectively resolve their anxiety and fear of unstable employment,

even if they feel very insecure in their jobs. As a result, the employee

is less likely to feel less safe psychologically (48, 50, 53).

In contrast, when a leader’s servant leadership is low, employees

find it difficult to cope with the negative emotions, personal issues,

and crises concomitant to their unstable jobs. They are also likely

to feel less respected and supported by their leader (49, 50, 53).

Thus, leaders’ low servant leadership may induce the followers who

suffer in their unstable jobs to feel that they cannot effectively cope

with said jobs and to become isolated from the organization. The

negative influence of job insecurity on psychological safety would

thus fail to become adequately resolved and may even be amplified

(48, 50, 53).

Hypothesis 5: Servant leadership may positively moderate the

relationship between job insecurity and psychological safety.

In sum, this study aims to understand how job insecurity

influences knowledge hiding through the mechanism of employees’

psychological safety. It predicts that servant leadership plays

a moderating role in the link between job insecurity and

psychological safety. Specifically, when servant leadership is high,

job insecurity’s negative impact is more modest than when it is low.

We use structural equation modeling (SEM) to empirically test our

proposed moderated mediation model. Our study contributes to

and extends our knowledge on job insecurity in the following way.

First, we focus on a knowledge-related variable (i.e., employees’

knowledge hiding) that is affected by job insecurity. Second, we

establish the underlying mechanism that links employees’ job

insecurity and knowledge hiding. Third, we propose a way in which

organizations can attenuate the negative impact of job insecurity

on employees’ psychological safety by suggesting that servant
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FIGURE 1

Theoretical model.

leadership moderates the relationship between the two. Finally,

we utilized three-wave time-lagged data, which minimizes the

possibility of common method bias compared to a cross-sectional

study. Figure 1 visualizes our hypothesized model.

Methods

Participants and procedure

We collected time-lagged data from three waves of surveys,

with each new wave taking place 4 or 5 weeks after its predecessor.

We used an online survey administration firm, which maintains

approximately 3,450,000 panel data representatives of the Korean

population, to recruit adults who work full time. We aim to

minimize the common method variance problems inherent to

cross-sectional studies by using 3-wave time-lagged data. The

survey participants registered through an authentication system

and had to identify their occupation status by providing an e-

mail address or a mobile phone number. Existing research has

established that using such an online survey system is a reliable way

of obtaining diverse samples (54).

The operation function of the online system allowed us to

ensure that the surveys were distributed to the same participants,

with each new wave taking place 4 or 5 weeks after its predecessor.

The survey system gave the participants sufficient time to respond

to each survey (e.g., 2 or 3 days) and the respondents were allowed

to answer the survey whenever they wanted.

In an effort to ensure an efficient response, the survey firm

used traps and timestamps for geographic IP violators to monitor

the integrity of the data. These tools prevented participants from

repeatedly accessing the survey and completing the questionnaire.

In order to guarantee the spontaneity and confidentiality of our

participants’ responses, the experts at the survey firm contacted

them directly to request their consent to take part in our survey.

We promised compliance with common ethical standards (such

as ensuring anonymity) to those who agreed to participate, and

received their informed consent. Our respondents received a

cash reward equivalent to US$8. Our study received institutional

review board (IRB) approval from our respective universities in

South Korea.

A total of 1, 512 participants completed our first (Time 1)

survey, designed to measure job insecurity and servant leadership.

Four weeks later, 421 participants completed our second (Time

2) questionnaire, which measured employees’ psychological safety.

Five weeks later, the same participants received our third (Time 3)

survey, which measured knowledge hiding. Thus, after excluding

the missing data, out of 512 participants, our final analysis sample

consisted of 365 participants who answered all three questionnaires

(a response rate of 71.29%). We used several recommendations

proposed by earlier studies to calculate our sample size. First, we

used G∗Power version 3.1.9.7 to determine the minimum sample

size in order to assess whether our sample size was appropriate.

According to our power analysis, which is based on previous

research (55), 365 different samples had the adequate power

(0.80) to identify a medium effect at an alpha level of p = 0.05.

Furthermore, our research model followed the rule of ten (56),

which states that one observable variable should include at least 10

cases. Considering that our researchmodel contained 24 observable

variables, thus our 365 cases would be sufficient. Table 1 provides a

description of the characteristics of our respondents.

Measures

We measured different variables at each of the three survey

points. At time 1, we measured the degree of job insecurity

and servant leadership. At time 2, employees were asked to

report their psychological safety. Finally, at time 3, we measured

the employees’ knowledge hiding behavior from their direct

supervisors. All variables were measured on five-point Likert

scales (1 = strongly disagree, 5 = strongly agree). We also

calculated the variables’ internal consistency via their Cronbach

alpha values.

Job insecurity (Time 1, collected from
employees)

We measured employees’ job insecurity using five items

developed by Kraimer et al. (57). A sample item read: “My

job is not a secure one.” The value of the Cronbach’s alpha

is 0.91.

Servant leadership (Time 1, collected by
employees)

Servant leadership was measured by Liden et al. (58) seven

items. A sample item is: “My supervisor puts my best interests

ahead of his/her own”. The value of Cronbach’s alpha is 0.79.
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TABLE 1 Descriptive characteristics of the sample.

Characteristic Percent (%)

Gender

Male 52.1

Female 47.9

Age (years)

20–29 14.0

30–39 36.1

40–49 33.5

50–59 16.4

Education

Below high school 8.2

Community college 18.9

Bachelor’s degree 61.1

Master’s degree or higher 11.8

Occupation

Office worker 71.2

Profession (Practitioner) 7.9

Manufacturing/Engineering 6.0

Public official 5.5

Sales and marketing 4.1

Administrative positions 3.8

Education 0.3

Freelancer 0.3

Others 0.9

Position

Staff 22.7

Assistant manager 21.6

Manager or deputy general manager 33.4

Department/general manager or director and above 22.2

Tenure (years)

Below 5 46.8

5–10 26.9

11–15 13.1

16–20 8.0

21–25 1.4

Above 26 3.8

Industry type

Manufacturing 24.7

Wholesale/Retail business 11.8

Construction 11.5

Health and welfare 10.7

Information services and telecommunications 8.8

(Continued)

TABLE 1 (Continued)

Characteristic Percent (%)

Education 7.9

Services 6.6

Financial/insurance 3.3

Consulting and advertising 1.1

Others 12.6

Psychological safety (Time 2, collected
from employees)

Wemeasured employees’ psychological safety using seven items

(31). A sample item read: “I am able to bring up problems and

tough issues in this organization.” The value of the Cronbach

alpha is 0.80.

Knowledge hiding behavior (Time 3,
collected from employees’ direct
supervisors)

Weutilized five items of knowledge hiding behavior scale which

consists of eleven items (59). Each employee’s immediate supervisor

evaluated the level of his or her knowledge hiding behavior. The

reason why we shortened the full items is that the five items were

validated by existing empirical research which were conducted in

the context of South Korea (60). A sample item is “This employee

pretended that he or she couldn’t find the information that his or

her colleagues wanted”, and “Thie employee gives colleagues a little

bit of assistance, but didn’t help them to the extent they wanted”.

The value of the Cronbach’s alpha is 0.95.

Control variables

We measured several control variables in addition to our

primary variables of interest. In line with existing research on

knowledge hiding (59), we used participants’ gender, tenure, and

education level, all measured in our Time 2 survey.

Statistical analysis

We first conducted a frequency analysis to confirm the

demographic characteristics of our participants. The relationships

among the variables in our study were calculated through

correlation analysis using SPSS 26 and Pearson. We followed

Anderson and Gerbing (61) by adopting a two-step procedure (i.e.,

a measurement model and a structural model). We then conducted

a series of confirmatory factor analyses (CFA) to evaluate the

empirical distinctiveness of our main variables (i.e., job insecurity,

servant leadership, psychological safety, and knowledge hiding).
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Afterwards, we used AMOS 23 to run our structural model and

performed an analysis of moderatedmediation using themaximum

likelihood (ML) estimator.

We calculated the comparative fit index (CFI), the

Tucker-Lewis index (TLI), and the root mean square error of

approximation (RMSEA) to ensure the empirical distinctiveness of

each of our main variables. Browne and Cudeck (62) suggest that

it is ideal to have CFI and TLI values above 0.90 and an RMSEA

value below 0.06. Next, we ran a bootstrapping analysis to confirm

the significance of the indirect effect of psychological safety (63).

Finally, we performed a bootstrapping analysis by estimating a 95%

confidence interval (CI) to see if our hypothesis of mediation and

indirect mediation was supported. When the confidence interval

(CI) excludes zero (0), the indirect effect is significant at level

0.05 (63).

Results

Descriptive statistics

We find that some of the variables in our study are significantly

correlated with one another (e.g., job insecurity, servant leadership,

psychological safety, and knowledge hiding). Table 2 presents the

descriptive statistics of and the correlations between our variables.

Measurement model

We first conduct a series of CFAs to ensure that each of

our main variables is empirically distinctive (job insecurity,

servant leadership, psychological safety, and knowledge

hiding). Specifically, the chi-square difference test allows us

to establish whether our proposed four-factor model (job

insecurity, psychological safety, servant leadership, and knowledge

hiding) is better than alternative models (e.g., a three-factor model,

a two-factor model, and a one-factor model).

First, the hypothesized 4-factor model had a good and

acceptable fit (χ2 (df = 109) = 212.224; CFI = 0.974; TLI =

0.967; RMSEA= 0.051). Then, we conducted a series of chi-square

difference tests by comparing the 4-factor model with a 3-factor

model (χ2 (df = 112) = 1239.387; CFI = 0.715; TLI = 0.655;

RMSEA = 0.165), a 2-factor model (χ2 (df = 114) = 1699.100;

CFI = 0.600; TLI = 0.523; RMSEA = 0.194), and a 1-factor model

(χ2 (df = 115) = 1763.298; CFI = 0.584; TLI = 0.508; RMSEA

= 0.197). The results of the chi-square difference tests showed

that the 4-factor model was better than others. Thus, this result

means that our four research variables have an appropriate degree

of discriminant validity.

Structural model

Our study uses a moderated mediation model that adds

mediators and moderators to the relationship between job

insecurity and knowledge hiding. First, the mediator (psychological

safety) mediates the relationship between job insecurity and

knowledge hiding. Second, the moderator (servant leadership)

ameliorates the negative relationship between job insecurity and

psychological safety.

Next, we multiply job insecurity and servant leadership in the

moderation structure to create an interaction term. The variables

are mean-centered to avoid multicollinearity. This technique

reduces the multicollinearity and the correlation between our two

variables (64).

We calculate tolerance values and variance inflation factors

(VIF) to assess the effects of multicollinearity (64). We find that

the tolerance values of job insecurity and servant leadership are

1.000 and 1.000, respectively. Their VIF values are 1.001 and 1.001,

respectively. The results demonstrate/suggest that the two variables

(job insecurity and servant leadership) are free of multicollinearity,

as their tolerance values are >0.2 and their VIF values are <10.

Results of the mediation analysis

We conduct a chi-square difference test that compares our

full mediation model to a partial mediation model to identify

the best mediation model. Except for the direct path from job

insecurity to knowledge hiding behavior, the full and the partial

mediation models are identical. The results of the fit indices are

TABLE 2 Correlation between research variables.

Mean S.D. 1 2 3 4 5 6 7

1. Gender_T2 1.48 0.50 –

2. Education_T2 2.76 0.76 −0.14∗∗ –

3. Tenure_T2 7.49 7.26 −0.24∗∗ 0.01 –

4. Position_T2 2.96 1.60 −0.39∗∗ 0.24∗∗ 0.28∗∗ –

5. Job insecurity_T1 2.79 0.87 −0.06 −0.07 0.01 0.11∗ –

6. SL_T1 3.07 0.67 −0.11∗ 0.05 0.03 0.15∗ −0.00 –

7. PS_T2 3.20 0.60 −0.17∗∗ 0.10 0.12∗ 0.19∗∗ −0.26∗∗ 0.39∗∗ –

8. KHB_T3 2.23 0.84 0.09 −0.10 0.09 0.03 0.23∗∗ 0.03 −0.22∗∗

∗p < 0.05, ∗∗p < 0.01. S.D. means standard deviation, SL means servant leadership, PS means psychological safety, and KHB indicates knowledge hiding behavior. As for gender, males are

coded as 1 and females as 2. As for position, general manager or higher are coded as 5, deputy general manager and department manager 4, assistant manager 3, clerk 2, and others below clerk

as 1. As for education, “below high school diploma” level is coded as 1, “community college” level as 2, “bachelor’s” level as 3, and “master’s degree or more” level is coded as 5.
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reasonable both for the full mediation model [χ2
= 295.377

(df = 137), CFI = 0.957, TLI = 0.947, and RMSEA = 0.056]

and for the partial mediation model [χ2
= 287.111 (df = 136),

CFI = 0.959, TLI = 0.949, and RMSEA = 0.055). Yet, the chi-

square difference test between the two (1χ
2 [1] = 8.266, p <

0.01) indicates that the partial mediation model is significantly

better than the full mediation model. The findings suggest that

job insecurity affects knowledge hiding behavior both “indirectly”

(through psychological safety) and “directly”.

We add our control variables into our research model since

the variables can affect the dependent variable (i.e., knowledge

hiding behavior). And we found that all control variables are

statistically insignificant.

Then, the results showed that job insecurity and knowledge

hiding are positively and significantly correlated (β = 0.17, p <

0.01). Thus, Hypothesis 1 is supported. Hypothesis 1 expected the

“partial” mediation model (which was superior to full mediation)

to contain the coefficient value of the relationship between job

insecurity and knowledge hiding behavior. These results are

consistent with the fact that the partial mediation model’s fit

indices are superior to those of the full mediation model. When

we take the two together, we accept the Hypothesis 1. That is,

rather than only indirectly, job insecurity is more likely to both

“directly” and “indirectly” affect knowledge hiding behavior via

psychological safety.

FIGURE 2

Coe�cient values of our research model (**p < 0.01, ***p < 0.001.

All values are standardized).

We also discovered a significant negative association between

job insecurity and psychological safety (β = −0.27, p < 0.001),

supporting Hypothesis 2. In addition, Figure 2 indicates that

psychological safety is negatively and significantly correlated with

knowledge hiding behavior (β = −0.21, p < 0.001), supporting

Hypothesis 3 (Please see Table 3).

Bootstrapping

Hypothesis 4 predicted that psychological safety mediates the

impact of job insecurity on knowledge hiding. To test Hypothesis

4, we perform a bootstrapping analysis (sample size = 10,000)

(63). We use the resulting bias-corrected confidence interval

(CI) to determine whether the mediation is significant. The 95%

confidence interval (CI) should exclude the zero for us to be able to

declare the mediation significant (63). We use these guidelines and

a sample of 10,000 to confirm that psychological safety’s indirect

effect is significant, as the confidence interval does not contain zero

(95% confidence interval [0.020, 0.105]. Thus, the mediating effect

of psychological safety is statistically significant, and Hypothesis 4

receives some support. Table 4 illustrates the direct, the indirect,

and the total effect of job insecurity on knowledge hiding.

Result of the moderation analysis

Hypothesis 5 proposed that servant leadership positively

moderates the negative relationship between job insecurity and

psychological safety. To test Hypothesis 5, we mean-centered

the two variables and generated an interaction term (i.e., job

insecurity × servant leadership). The results demonstrated that

the interaction term is significantly related to psychological

safety (β = 0.14, p < 0.01). As expected, servant leadership

plays a buffering role in the negative relationship between job

insecurity and psychological safety. Specifically, the negative

TABLE 4 Direct, indirect, and total e�ects of the final research model.

Model (Hypothesis
4)

Direct
e�ect

Indirect
e�ect

Total
e�ect

Job insecurity ->

Psychological Safety ->

Knowledge Hiding Behavior

0.165 0.056 0.221

All values are standardized.

TABLE 3 Results of structural model.

Hypothesis Path (Relationship) Unstandardized
estimate

S.E. Standardized
estimate

Supported

1 Job insecurity-> Knowledge Hiding Behavior 0.155 0.053 0.165∗∗ Yes

2 Job insecurity –> Psychological Safety −0.145 0.030 −0.267∗∗∗ Yes

3 Psychological Safety -> Knowledge Hiding

Behavior

−0.358 0.102 −0.208∗∗∗ Yes

5 Job insecurity× Servant Leadership 0.099 0.037 0.137∗∗ Yes

∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001. Estimate indicates standardized coefficients. S.E. means standard error. The coefficient value of the path from job insecurity to knowledge hiding behavior

(H1) was in the partial mediation model which was not accepted as a final model.
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FIGURE 3

Moderating e�ect of servant leadership in the job

insecurity–psychological safety link.

effect of job insecurity on psychological safety is buffered

when servant leadership is high compared to when it is low.

Taken together, these findings support Hypothesis 5 (Please see

Figure 3).

Discussion

We have examined and tested the mediating effect of

psychological safety in the relationship between job insecurity and

knowledge hiding, as well as the buffering role of servant leadership

in the association between job insecurity and psychological safety.

We use a three-wave time-lagged study and find that employees

who feel job insecurity are less likely to feel psychological safety,

which leads to increased knowledge hiding. We also establish

that servant leadership functions as a buffering factor, which

positively moderates the relationship between job insecurity and

psychological safety. We can draw several theoretical and practical

implications from our results.

Theoretical implications

From a theoretical perspective, this study makes the following

contributions. First, we have examined the relationship

between job insecurity and knowledge-related behaviors. The

relationships between job insecurity and behavioral outcomes

(e.g., innovative behavior, voice behavior, organizational

citizenship behavior, safety behavior, and counterproductive

work behavior) are well-documented (15, 16, 18–20). However,

surprisingly, the research on knowledge-related outcomes

is considerably limited (3, 15). Given that knowledge is the

driving force behind organizational innovation and ultimately

determines firms’ competitive advantage and success (12–

14), it is necessary to examine the relationship between job

insecurity and knowledge-related behaviors. Therefore, this study

enriches the literature on job insecurity by engaging in this line

of research.

Second, even though existing research has highlighted the

need to explore additional underlying mechanisms and boundary

conditions in the relationship between job insecurity and

knowledge-related behaviors (3, 15), few studies have done so. To

better understand why and when this relationship occurs, it is

important to examine its mediators and moderators. By integrating

a context-attitude-behavior framework with social identity theory,

this study has emphasized the roles of employees’ psychological

safety as a mediating mechanism and servant leadership as a

boundary condition. In doing so, we extend existing research on

the relationship between job insecurity and knowledge hiding by

adding a substantive intermediating mechanism and boundary

condition to interpret how job insecurity affects knowledge

hiding and when the impact of job insecurity is minimized

or strengthened.

Third, existing research on job insecurity has

established/discovered that leadership plays a critical role in

buffering the negative impact of job insecurity (46). However,

most studies have focused on individual-level variables, such

as self-esteem, internal locus of control, proactive personality,

psychological capital, resilience, and emotional intelligence

(6, 17, 22–25), and or macro-level contextual moderators, such

as labor market insecurity, social safety networks, and macro-

economic conditions (3, 15). Previous studies (27, 28, 46) indicate

that leadership is a critical factor in encouraging subordinates’

perceptions of and attitudes and behaviors toward the organization.

Thus, servant leadership functions as a pivotal contingent factor in

the relationship between job insecurity and knowledge hiding via

employees’ psychological safety. Our moderated-mediation model

highlights the essential role of servant leadership when examining

the influence of job insecurity on knowledge hiding.

Practical implications

The results of our study also have some practical implications.

First, they show that job insecurity has important implications

for knowledge hiding. Our SEM reveals that job insecurity leads

to increased knowledge hiding. Organizational managers should

remember that job insecurity hinders the flow of knowledge

across organization members because knowledge is crucial to

the achievement of firms’ organizational success and competitive

advantage. Thus, reducing employees’ job insecurity might prove

more effective in preventing knowledge hiding than material

or financial incentives. Organizations could implement human

resource management practices like mentoring programs, long-

term contracting with employees, and fair performance evaluations

(46) to encourage such reductions.

Second, we suggest that psychological safety mediates the

relationship between job insecurity and knowledge hiding. Reduced

psychological safety can increase job insecurity’s influence on

knowledge hiding behaviors. Thus, implementing specificmeasures
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to fortify employees’ organizational identification should be a

concern for managers. They could increase firm reputation through

firm activities, systems, or lectures that inspire employees to

identify themselves as members of their organizations and form

positive organizational images in their minds. Therefore, managers

should strive not only to decrease job insecurity but also to increase

employees’ psychological safety.

Third, we propose that servant leadership buffers the negative

impact of job insecurity on psychological safety. In particular,

in today’s rapidly changing business environment, it is necessary

to guide, facilitate, and inspire employees to help solve, and

cope with, difficulties within their organizations, such as job

insecurity. By encouraging leaders to engage in servant behaviors

via training systems and courses (e.g., emphasizing the importance

of subordinate guidance, discovering subordinates’ potential and

growth, providing subordinates with opportunities to maximize

their abilities), leaders can develop a servant leadership style.

Limitations and suggestions for future
research

We believe that the current study may meaningfully contribute

to the literature on job insecurity and knowledge hiding behavior,

but it still has some limitations that need to be addressed. First,

this research could not measure employees’ job insecurity in

an objective manner because it only uses self-reported survey

data, which is subjective. However, objective indicators, such

as the downsizing rate, may not directly influence employees’

perceptions and attitudes because these objective characteristic

(e.g., downsizing rate) tend to be interpreted through each

individual’s sense-making processes, which means that the

objective measure would be unconsciously reflected in each

employee’s responses. Thus, this paper suggests that future research

needs to not only use both subjective and objective measures, but

also needs to compare the differential effects of these different

measures. Second, this research could not properly consider a

number of external factors that can substantially affect employees’

job insecurity. Numerous objective factors affect an employee’s

perception on his or her subjective job insecurity, such as

companies’ downsizing rates, the quality or characteristics of the

human resource management system in place, and the features of

the social insecurity system at the national level (60). Therefore, we

suggest that future research should more fully consider the issue by

controlling for such objective variables.

Third, the fundamental values and spirit that servant leadership

pursues may be universal in in the West and in the East (65, 66).

However, a number of cultural differences do affect individuals’

understandings of the role leadership plays, and these differences

eventually affect employees’ responses to different leadership styles.

South Korea has been affected by the Confucian hierarchical

systems for the past several centuries, so Korean employees may

be more familiar with a culture of command and discipline than

their Western counterparts (65). As a result, Korean employees are

likely to feel that their leaders’ servant behaviors are not natural and

effective in a real organization. Therefore, the results of this study

should be interpreted with care.

Conclusion

Our study delved into the influence of job insecurity on

employees’ knowledge hiding behavior. The results demonstrated

that job insecurity promotes employees’ knowledge hiding behavior

through the mediating role of psychological safety. In turn, servant

leadership functions as a positive moderator in the relationship

between job insecurity and the psychological safety. The results

indicate that the level of employees’ psychological safety is an

underlying mechanism in translating job insecurity into individual

knowledge hiding behavior. In addition, servant leadership plays

a buffering role, which decreases the negative influence of job

insecurity. Although this research has some limitations, we expect

that it can positively contribute to not only expanding the

literature on job insecurity from the theoretical perspective but

also providing practical implications for leaders and practitioners

in organizations.
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Workplace loneliness mediates the 
relationship between perceived 
organizational support and job 
performance: Differing by 
extraversion
Guomei Tian 1, Tingting Liu 2* and Ruo Yang 3

1 School of Business, Xi’an University of Finance and Economics, Xi'an, Shanxi, China, 2 School of 
Management, Shanghai University of International Business and Economics, Shanghai, China, 3 School 
of Management, Chengdu University of Information Technology, Chengdu, Sichuan, China

This study investigated the mediating role of workplace loneliness relating 
perceived organizational support to job performance, as well as the moderating 
role of extraversion in such relationship. 332 full-time Chinese employees 
from various enterprises voluntarily participated in the two-wave surveys via 
either paper-and-pencil or online survey conducted at Credamo and Tencent 
Questionnaire website. Hierarchical regression and bootstrapping analyses were 
employed to examine the hypotheses. Results indicated that workplace loneliness 
partially mediates the linkage between perceived organizational support and job 
performance; extraversion serves as a moderator in the relationship between 
workplace loneliness and job performance, as well as the mediating role of 
workplace loneliness linking perceived organizational support to job performance, 
such that the relationship is stronger when extraversion is high. Supplementary 
analyses revealed that social companionship, but not emotional deprivation, 
serves as a mediator in the relationship between perceived organizational support 
and job performance; extraversion enhanced the direct influence of social 
companionship on job performance, as well as the indirect influence of perceived 
organizational support on job performance via social companionship. Theoretical 
and practical implications are discussed.

KEYWORDS

perceived organizational support, workplace loneliness, extraversion, job performance, 
conservation of resources theory, social cognitive theory

Introduction

Workplace loneliness, defined as one’s perceptions of relational deficiencies in the workplace 
(Wright et al., 2006), has been found to be increasingly prevalent in recent years (Ozcelik and 
Barsade, 2018; Anand and Mishra, 2021). According to Loneliness Economy White Paper 2017, 
more than 60% of respondents indicated some degree of workplace loneliness (Wang and Liu, 
2021). Much work has been conducted concerning its detrimental effects on individuals and 
enterprises. Specifically, workplace loneliness negatively relates to employees’ well-being 
(Mohapatra et al., 2020), creativity (Peng et al., 2017), job performance (Lam and Lau, 2012; 

OPEN ACCESS

EDITED BY

Shengnan Wang,  
Henan University,  
China

REVIEWED BY

Gabriela Gonçalves,  
University of Algarve,  
Portugal
Sushanta Kumar Mishra,  
Indian Institute of Management Bangalore,  
India

*CORRESPONDENCE

Tingting Liu  
 stingting_liu@163.com

SPECIALTY SECTION

This article was submitted to  
Organizational Psychology,  
a section of the journal  
Frontiers in Psychology

RECEIVED 30 September 2022
ACCEPTED 20 February 2023
PUBLISHED 13 March 2023

CITATION

Tian G, Liu T and Yang R (2023) Workplace 
loneliness mediates the relationship between 
perceived organizational support and job 
performance: Differing by extraversion.
Front. Psychol. 14:1058513.
doi: 10.3389/fpsyg.2023.1058513

COPYRIGHT

© 2023 Tian, Liu and Yang. This is an open-
access article distributed under the terms of 
the Creative Commons Attribution License 
(CC BY). The use, distribution or reproduction 
in other forums is permitted, provided the 
original author(s) and the copyright owner(s) 
are credited and that the original publication in 
this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted which 
does not comply with these terms.

TYPE Original Research
PUBLISHED 13 March 2023
DOI 10.3389/fpsyg.2023.1058513

387

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2023.1058513%EF%BB%BF&domain=pdf&date_stamp=2023-03-13
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1058513/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1058513/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1058513/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1058513/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1058513/full
mailto:stingting_liu@163.com
https://doi.org/10.3389/fpsyg.2023.1058513
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2023.1058513


Tian et al. 10.3389/fpsyg.2023.1058513

Frontiers in Psychology 02 frontiersin.org

Ozcelik and Barsade, 2018), and organizational citizenship behaviors 
(Lam and Lau, 2012; Firoz and Chaudhary, 2021), and positively 
associates with work–family conflict (Firoz and Chaudhary, 2021).

Given the negative effects of workplace loneliness, much attention 
has been paid to its antecedents. Prior studies indicated that job 
characteristics, such as job autonomy (Wang and Liu, 2021) and job 
insecurity (Andel et  al., 2021), leadership factors, including 
paternalistic leadership (Öge et  al., 2018) and transformational 
leadership (Kloutsiniotis et al., 2022), and social interaction variables, 
such as leader-member exchange, trust, and communication frequency 
(Arslan et al., 2020) are closely correlated to workplace loneliness. This 
study focuses on the effect of perceived organizational support (one 
remarkable organizational factor) on workplace loneliness, and more 
importantly, the mediating role of workplace loneliness linking 
perceived organizational support to job performance.

According to the conservation of resources (COR) theory, people 
strive to obtain and maintain resources, including both personal 
resources and organizational resources that are beneficial for them to 
achieve goals (Hobfoll, 1989; Hobfoll and Shirom, 2001; Hobfoll et al., 
2003). Hobfoll (2011) further claimed that people’s resources do not 
exist independently but travel in caravans for both individuals and 
enterprises. As shown in prior research, in the organizational context, 
individuals who have been well supported are more likely to construct 
or receive high leader-member exchange (Wayne et al., 1997, 2002). 
In the present article, we aim to examine the influence of perceived 
organizational support on workplace loneliness.

The COR theory also posits that potential resource losses or gains 
would influence one’s emotions, thus leading to poorer or better 
performance. Drawing on this theory, much work has been conducted 
regarding the mediating role of emotions linking personal or 
organizational resources to job performance. For example, Guan et al. 
(2014) found that job satisfaction serves as a mediator linking 
perceived organizational support to job performance. Moreover, 
workplace loneliness serves as a mediator in the relationship between 
transformational leadership and burnout (Kloutsiniotis et al., 2022). 
Based on this premise, we propose that workplace loneliness would 
function as a mediator in the bonds between perceived organizational 
support and job performance.

Moreover, according to the social cognitive theory (SCT), human 
activity is jointly influenced by employees’ behavior, their cognition 
and personalities, and external circumstances (Bandura, 1991; 
Bandura, 2001). In this regard, even though individuals have the same 
emotional experience, their perceptions or reactions may differ. SCT 
was widely employed to explore the moderating effect of personal 
traits in one’s response to emotions. For example, Wanberg et  al. 
(2020) discovered that extraversion serves as a moderator in the 
relationship between participating in the networking intervention and 
postintervention in a field experimental study. Similarly, core self-
evaluations and conscientiousness are indicated to moderate the 
indirect influence of supervisor bottom-line mentality on social 
undermining via employee bottom-line mentality (Greenbaum et al., 
2012). In the present research, we examine the moderating role of 
extraversion in the relationship between workplace loneliness and job 
performance. As extraverts tend to attach more importance to close 
interpersonal relationships and have higher intention to display 
warmth, affection, and friendliness (Hogan, 1982; Depue and Collins, 
1999), they may be more frustrated when suffering from poor social 
ties in the workplace.

In summary, integrating the COR and SCT theories, we proposed 
a moderated-mediation model explaining how and for whom 
perceived organizational support may promote job performance, as 
shown in Figure  1. The contributions of the present research are 
threefold. Firstly, we  contribute to the limited literature on the 
antecedents of workplace loneliness. Given that existing research on 
the antecedents of workplace loneliness mainly focuses on job 
characters and interactions with leaders (e. g., Öge et al., 2018; Andel 
et al., 2021). As we know, few studies have examined the influence of 
organizational factors such as perceived organizational support, which 
is the focus of the present research. Our study contributes to a new 
view on the antecedents of workplace loneliness.

In addition, we  contribute to the nascent knowledge on the 
association between perceived organizational support and job 
performance by exploring the mediating effect of workplace loneliness. 
Although previous studies have identified some underlying 
mechanisms on how perceived organizational support influences job 
performance (e. g., Rubaca and Majid Khan, 2020; Zhang et al., 2021), 
they mainly focus on the mediating role of positive emotions or 
psychological states. Whether negative emotions (one of which is 
workplace loneliness) would serve as a mediator in such relationship 
has not been examined yet.

Finally, we  tested the moderating role of extraversion in the 
workplace loneliness-job performance association, which extends our 
understanding of the boundary conditions for the effect of workplace 
loneliness. Although prior research has indicated that consciousness 
and need to belong moderate the influence of workplace loneliness on 
its outcomes (Hu et al., 2021; Basit and Nauman, 2023), it remains to 
be examined whether extraversion would function as a moderator in 
such relationship. We address this issue by examining the moderating 
role of extraversion in the relationship between workplace loneliness 
and job performance, and the indirect influence of perceived 
organizational support on job performance via workplace loneliness. 
This study extends SCT to the workplace loneliness literature, 
indicating that perceived organizational support inhibits workplace 
loneliness, thus leading to better job performance, and the strength of 
such relationships depends on the level of one’s extraversion.

Literature review and hypotheses

Perceived organizational support, 
workplace loneliness, and job performance

COR theory posits that both personal resources and organizational 
resources are beneficial for employees to achieve their goals in the 
work context (Hobfoll, 1989; Hobfoll and Shirom, 2001). As one form 
of organizational resources, perceived organizational support, 
referring to an employee’s overall perceptions of the extent to which 
their contributions are valued and their interests or well-being are 
acknowledged by the organization they work in, provides aids to 
workers in terms of equipment, funding, ideas, and physical assistance 
in the workplace (Eisenberger et  al., 1986, 1997; Rhoades and 
Eisenberger, 2002). Individuals with high perceived organizational 
support tend to believe that their need for work or life will be satisfied 
and they are well respected or recognized by the organization 
(Eisenberger et al., 1986, 1997), and, in turn, display increased work 
engagement (Karatepe and Aga, 2016; Tan et al., 2020; Xu et al., 2022), 
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affective commitment (Guan et al., 2014; Nazir et al., 2019), and better 
job performance (Chiang and Hsieh, 2012; Guan et al., 2014). There 
is extensive evidence indicating the positive association between 
perceived organizational support and job performance employing 
different sources of job performance data. For example, Gillet et al. 
(2013) found that perceived organizational support positively relates 
to one’s self-reported job performance; this relationship was also 
certificated in a survey on employees in Taiwan hotels (Chiang and 
Hsieh, 2012). In a study on frontline bank employees, Karatepe and 
Aga (2016) found that perceived organizational support positively 
correlates with supervisor-rated job performance. The relationship 
was also confirmed in a study employing job performance data from 
HR archival records (Tian et al., 2021).

Moreover, as one kind of external coping resource, perceived 
organizational support responds to the socio-emotional needs of 
employees (Kraimer et al., 2001), it is supposed to influence one’s 
emotions or psychological condition. Much work has been conducted 
on the positive emotions or psychological conditions provoked by 
perceived organizational support including resilience (Zhang et al., 
2021), psychological safety (Xu et al., 2022), meaningfulness (Guan 
and Frenkel, 2021), and job satisfaction (Guan et al., 2014; Rubaca and 
Majid Khan, 2020). In addition, drawing on the COR theory, people’s 
resources including personal and organizational resources co-exist in 
ecological conditions that either foster or limit resource creation and 
sustenance (Hobfoll, 2011). As employees with high perceptions of 
organizational support tend to perform well, it is more likely that they 
will be better expected by their leaders, thus contributing to better 
leader-member exchange (Wayne et al., 1997, 2002). For example, 
Wayne et al. (1997) found that perceived organizational support is 
positively related to leader-member exchange in a study on two metal 
fabricating plants. Similarly, the relationship was confirmed in the 
work of Wayne et al. (2002). Considering that workplace loneliness 
concerns employees’ perceptions of insufficient interpersonal 
interactions with their colleagues those they work with or enterprises 
they work for either quantitatively or qualitatively (Wright et  al., 
2006), perceived organizational support contributes to high-quality 
leader-member exchange. It is reasonable to predict that perceived 
organizational support would be  negatively related to 
workplace loneliness.

From a COR perspective, employees suffering from workplace 
loneliness usually get into a stressful situation, and they tend to 
decrease their affective commitment (Ozcelik and Barsade, 2018) or 
work engagement (Basit and Nauman, 2023) so as to preserve their 
personal resources, which ultimately result in more social cyberloafing 
behaviors (Hu et al., 2021) and poor job performance (Ozcelik and 
Barsade, 2018; Abelsen et al., 2021). Prior research has extensively 
confirmed the negative relationship between workplace loneliness and 

job performance. For example, Ozcelik and Barsade (2018) found that 
employees’ self-reported workplace loneliness negatively links to 
supervisor-rated job performance. Workplace loneliness also 
negatively relates to task performance and contextual performance 
(Abelsen et al., 2021). More importantly, the work of Wax et al. (2022) 
indicated that workplace loneliness has a detrimental influence on 
self-reported job performance.

Besides the direct relationship of perceived organizational 
support-workplace loneliness and workplace loneliness-job 
performance, we  also examine the mediating role of workplace 
loneliness. According to the COR theory, job resource can accumulate 
and therefore contribute to positive outcomes (Hobfoll, 1989; Hobfoll 
and Shirom, 2001). In this vein, as one kind of organizational 
resources in the workplace, perceived organizational support is 
supposed to contribute to accumulation of personal resources, which, 
in turn, lead to positive outcomes. For example, the mediating role of 
job satisfaction in associating perceived organizational support with 
contextual performance has been confirmed (Rubaca and Majid Khan, 
2020). Similarly, Guan and Frenkel (2021) found that meaningfulness 
functions as a mediator in the association between perceived 
organizational support for strength use and thriving at work. 
Considering that perceived organizational support contributes to one’s 
satisfaction of their need for affiliation and workplace loneliness is 
negatively related to job performance, we  argue that workplace 
loneliness would serve as a mediator in the relationship between 
perceived organizational support and job performance.

Consequently, perceived organizational support would 
be negatively related to workplace loneliness, and workplace loneliness 
would serve as a mediator in the association between perceived 
organizational support and job performance. Therefore, 
we predict that:

H1: Perceived organizational support is negatively linked to 
workplace loneliness.

H2: Workplace loneliness functions as a mediator in the 
relationship between perceived organizational support and 
job performance.

The moderating role of extraversion

We further propose that the negative effect workplace loneliness 
exerts on job performance varies for people according to whether they 
have high or low levels of extraversion. SCT posits that human 
behavior is extensively motivated and regulated by both self-generated 
and external sources of influence (Bandura, 1991). One of the major 

Extraversion

Perceived organizational support Job performanceWorkplace loneliness

FIGURE 1

The moderated mediation model in this study.
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self-regulative mechanisms operates in the judgment of one’s behavior 
according to personal standards. Owing to the variances in personal 
standards among people of different personalities, their responses to 
the same events or emotional experiences may vary. As indicated in 
the work of Beck et al. (1983), the influence of interpersonal rejection 
or loss on depression varies for employees who are high or low in 
sociotropy or social dependence. Similarly, the work of Mohapatra 
et al. (2020) revealed that self-esteem serves as a moderator in the 
bonds between workplace loneliness and work-alienation. In the 
present, we aim to focus on the moderating role of extraversion.

Extraversion is a dispositional tendency to seek out and enjoy 
frequent and intimate interpersonal interactions, and to be  self-
confident, active, and dominant (Barrick and Mount, 1991). The 
moderating role of extraversion in employees’ response to their 
perceptions or experiences at work has been confirmed in previous 
research. For instance, extraversion serves as a moderator in the 
relationship between span of control and the quality of leader-member 
exchange, such that the relationship is stronger when extraversion is 
high (Schyns et  al., 2012). Similarly, prior research indicated the 
moderating role of extraversion in the relationship between agentic 
threats and support-seeking behaviors (Pow et al., 2017). Moreover, 
Lajoie et al. (2022) found that a leader’s extraversion functions as an 
enhancer in the linkage between transformational leadership and 
follower vitality.

Considering that extraverts have higher need for frequent and 
intense social interactions (Hogan, 1982; Depue and Collins, 1999), 
communications with others may help to reduce their anxiety. As 
shown in an experimental study, extraverts experienced a lower level 
of anxiety than introverts after communication with a confederate via 
either computer-mediated or face-to-face communication (Rice and 
Markey, 2009). It is reasonable to predict that, when experiencing 
poor or deficient social contacts, extraverts may be more anxious or 
frustrated. In other words, people high in extraversion would be more 
oppressed by deficient interpersonal relationships. There is some 
evidence supporting the reverse buffering role of extraversion. In a 
study on students, Mishra et  al. (2018) found that extraverts 
experienced higher levels of depression than introverts when suffering 
from loneliness. Thus, we propose that:

H3: Extraversion will moderate the negative relationship between 
workplace loneliness and job performance, such that the 
relationship is stronger when extraversion is high.

The moderated-mediation model

When H2 and H3 are integrated, a moderated-mediation pattern 
is implied: due to the moderating role of extraversion on the 
association between workplace loneliness and job performance, 
extraversion is likely to accentuate the indirect influence of perceived 
organizational support on job performance via the mediating role of 
workplace loneliness. Accordingly, we predict:

H4: Extraversion would moderate the mediating effect of 
workplace loneliness in the association between perceived 
organizational support and job performance, such that the 
relationship is stronger for extraverts than introverts.

Methods

Participants and procedures

All employees voluntarily participated in the two-wave surveys 
via either a paper-and-pencil or online survey conducted at Credamo 
or Tencent Questionnaire website. In the first wave, 495 full-time 
employees from different enterprises reported their demographic 
information and degree of extraversion. One month later, when the 
scales of perceived organizational support, workplace loneliness, and 
job performance were distributed to them, 421 questionnaires were 
returned. After deleting invalid or impaired responses, the final 
sample consisted of 332 participants, representing a response rate of 
67.07%. It included 206 females (62.05%) and 126 males (37.95%). 
Fifteen yuan (about $2.35) was given to participants as a compensation 
for their involvement. The average age and organizational tenure were 
30.76 (SD = 5.30) and 5.02 (SD = 3.84), respectively; 82.23% had a 
bachelor or graduate degree and 56.63% were ordinary employees. 
More than one-half of participants (54.22%) worked in private-owned 
enterprises, followed by employees worked in state-owned enterprises 
(21.08%) and public institutions (10.84%). Approximately one-quarter 
of participants (25.90%) worked in high-tech and other industries 
(28.31%). Participants working in the traditional industries, financial 
industry, and service industry were 21.08, 8.73, and 7.83%, 
respectively.

Measures

Participants were asked to report the extent to which these items 
are accurate in describing their perceptions at work, using a 5-point 
Likert scale, ranging from “1 = it does not describe me at all” to “5 = it 
accurately describes me.” We  conducted translation and back-
translation procedures (Brislin, 1980) to translate English items 
into Chinese.

Perceived organizational support
We employed the 8-item scale developed by Eisenberger et al. 

(1997) to measure perceived organizational support. A sample was 
“My organization cares about my opinions.” Item 6 was reverse scored. 
The reliability value of this scale was 0.84.

Workplace loneliness
The 16-item scale developed by Wright et al. (2006) was employed 

to measure workplace loneliness. It includes two dimensions: 
emotional deprivation, which refers to the perception of the amount 
or quantity of one’s relationships at work, and social companionship, 
defined as the perception of the quality of one’s interpersonal 
relationships in the workplace. Emotional deprivation includes 9 items 
(e. g., “I often feel alienated from my co-workers”) and social 
companionship contains 7 items (e. g., “I often feel disconnected from 
others at work”). Eight items were reverse scored, two items in the 
dimension of emotional deprivation, and 6 items from another 
dimension. The Cronbach’s α was 0.91.

Job performance
We employed the scale developed by Janssen (2001) to measure 

job performance, which contains 5 items. The original version of the 
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scale was used for managers or supervisors to evaluate the 
performance of his or her subordinates, we adapted this scale for 
employees to evaluate their job performance. A sample was “I always 
complete the duties specified in my job description.” Item 3, “I often 
fail to perform essential duties,” was deleted since its factor loading 
was less than 0.50. The reliability value of this scale was 0.76.

Extraversion
The 8-item scale developed by Benet-Martínez and John (1998) 

was employed to measure extraversion. Samples are “I like to talk” and 
“I am outgoing and sociable.” Three items were reverse scored. The 
Cronbach’s α was 0.81.

Control variables
Demographic variables including gender and age were controlled, 

as they have been indicated to be linked to loneliness (Schmidt and 
Sermat, 1983). In addition, based on prior research (Ozcelik and 
Barsade, 2018; Zhang et al., 2021), we also controlled organizational 
tenure, educational level, and position in the organization. Gender was 
dummy coded: 0 stands for male and 1 stands for female. Age and 
organizational tenure were self-reported in years. Educational level 
was measured in the range of 1–5, representing middle school or 
below, high school, college, university, and postgraduate, respectively; 
position in the organization was measured in four categories from 1 
to 4, indicating employees, junior manager, middle manager, and 
senior manager, separately.

Results

The Harman’s one-factor test was employed to examine the 
common method bias. The single factor explained 28.21% of the 
variance, which is lower than 40%, implying that the common method 
bias is not significant in this study. Both dimensions of workplace 
loneliness and extraversion were modeled using parcel scores. Each 
includes two of the original items, except for one item of emotional 
deprivation and one item of social companionship, which were treated 
as an independent score so as to restrict the number of indicators 
owing to limited responses (Little et al., 2002; Matsunaga, 2008).

Confirmatory factor analysis (CFA)

To evaluate the discriminant validity among variables included in 
the study, a series of CFAs was conducted before examining the 
hypotheses, as shown in Table 1. Our hypothesized five-factor model, 
including perceived organizational support, two dimensions of 
workplace loneliness (emotional deprivation and social 
companionship), extraversion, and job performance, was found to 
adequately fit the data: (χ2/df = 2.39, RMSEA = 0.065, IFI = 0.916, 
TLI = 0.903, CFI = 0.915). Moreover, the five-factor model was also 
found to fit the data significantly better than other alternative models.

Hypotheses testing

The means, standard deviations, and correlations among all 
variables are shown in Table 2.

Hypothesis 1 predicted that perceived organizational support 
would be negatively related to workplace loneliness. Results in Table 2 
confirmed the negative linkage between perceived organizational 
support and workplace loneliness (r = −0.551, p < 0.01); thus, 
hypothesis 1 was supported. The hierarchical regressions and 
bootstrapping analyses were then conducted to test other hypotheses 
(Baron and Kenny, 1986). The result of the hierarchical regressions is 
shown in Table 3.

Hypothesis 2 predicted workplace loneliness would mediate the 
relationship between perceived organizational support and job 
performance. As indicated in Table  3, perceived organizational 
support was positively associated with job performance (r = 0.39, 
p < 0.01), and the linkage between them was still significant (r = 0.25, 
p < 0.01) when workplace loneliness entered the model, indicating that 
workplace loneliness partly mediated the positive bonds between 
perceived organizational support and job performance. Bootstrapping 
analyses in PROCESS (Hayes, 2013), generating 5,000 samples, were 
then conducted to further test the hypothesis concerning the 
mediating role of workplace loneliness. Once again, Hypothesis 2 was 
confirmed, as the indirect effect of perceived organizational support 
on job performance via workplace loneliness was 0.123 (SD = 0.046), 
p < 0.01, and BC 95% CI = [0.029, 0.214] did not include zero.

In hypothesis 3, we predicted extraversion would moderate the 
linkage between workplace loneliness and job performance. As shown 
in Table  3, there was a significantly negative influence of the 
interaction between workplace loneliness and extraversion on job 
performance (r = −0.18, p < 0.01). Following Aiken et  al. (1991), 
we explicated the interaction, as shown in Figure 2. This revealed that 
for participants high in extraversion, workplace loneliness was 
negatively related to job performance (r = −0.443, p < 0.01), while for 
participants low on extraversion, workplace loneliness was also 
negatively related to job performance (r = −0.173, p < 0.01), confirming 
the moderating role of extraversion. Hypothesis 3 was thus supported.

The bootstrapping analyses using Model 14 in PROCESS (Hayes, 
2013), generating 5,000 samples, were conducted to examine 
hypothesis 4 concerning the moderated-mediation model. The results 
in Table  4 indicate a significant moderated mediation effect (the 
contrast = 0.118, SE = 0.043, BC 95% CI = [0.028, 0.201], did not 
include zero). In particular, for individuals low on extraversion, the 
mediation effect of workplace loneliness in linking perceived 
organizational support and job performance was not significant 
(indirect effect = 0.076, SE = 0.043, BC 95% CI = [−0.009, 0.160], 
included zero); while, for individuals high in extraversion, the indirect 
effect of perceived organizational support on job performance via 
workplace loneliness was significant (indirect effect = 0.195, SE = 0.058, 
BC 95% CI = [0.082, 0.307], did not include zero). Thus, Hypothesis 4 
was supported, as the mediating effect of workplace loneliness linking 
perceived organizational support to job performance varies for 
participants high or low on extraversion.

Supplementary analyses

To further examine the mediating role of two dimensions of 
workplace loneliness in the relationship between perceived 
organizational support and job performance, the bootstrapping 
analyses employing M4 in PROCESS (Hayes, 2013) were conducted, 
generating 5,000 samples, and both emotional deprivation and social 
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companionship were included as mediators. Results indicate that the 
indirect influence of perceived organizational support and job 
performance via emotional deprivation was not significant (indirect 
influence = 0.030, SE = 0.030, BC 95% CI = [−0.029, 0.093], included 
zero), while the indirect influence of perceived organizational support 
on job performance via social companionship was significant (indirect 
influence = 0.100, SE = 0.049, BC 95% CI = [0.004, 0.199]).

Considering social companionship, but not emotional deprivation, 
serves as a mediator in the association between perceived organizational 
support and job performance, we only examined the moderating role of 
extraversion in the relationship between social companionship and job 
performance and in the indirect influence of perceived organizational 
support on job performance via social companionship. As indicated in 
Model 9 of Table 5, the interaction between social companionship and 
extraversion had a significantly negative influence on job performance, 
which provided support for the moderating role of extraversion. Then, 
the bootstrapping analyses using Model 14 in PROCESS (Hayes, 2013), 
generating 5,000 samples, were conducted to examine the moderating 
role of extraversion in the mediating role of social companionship 
linking perceived organizational support to job performance, as shown 
in Table 6. It revealed a significant moderated mediation effect (the 
contrast = 0.127, SE = 0.048, BC 95% CI = [0.023, 0.211], did not include 
zero). Particularly, for individuals with low extraversion, the indirect 
influence of perceived organizational support on job performance via 

social companionship was not significant (indirect effect = 0.079, 
SE = 0.046, BC 95% CI = [−0.014, 0.167], included zero); while, for 
individuals with high extraversion, the mediating role of social 
companionship relating perceived organizational support to job 
performance was significant indirect effect = 0.206, SE = 0.065, BC 95% 
CI = [0.073, 0.326], which is in accordance with the data in Table 6; other 
than indirect effect = 0.206, SE = 0.048, BC 95% CI = [0.023, 0.211].

Discussion

The present research examined the influence of perceived 
organizational support on workplace loneliness. Previous research has 
established the influence of interactions with others on one’s 
perception of loneliness in the workplace (Öge et al., 2018; Arslan 
et al., 2020; Kloutsiniotis et al., 2022). However, our study is among 
the first to examine the influence of perceived organizational support 
on loneliness, highlighting how connection with the organization 
contributes to the satisfaction of employees’ need for belonging. 
Moreover, we investigate the mediating role of workplace loneliness 
in the relationship between perceived organizational support and job 
performance. Supporting our arguments, perceived organizational 
support was negatively linked to workplace loneliness, thus leading to 
better job performance. The finding contributes to better 

TABLE 1 Comparison of alternative models.

Models Factors χ2/df Δχ2 RMSEA IFI TLI CFI

1 Five factors: POS, ED, 

SC, EX, JP

2.39 0.065 0.916 0.903 0.915

2 Four factors: POS, 

ED+ SC, EX, JP

2.86 134.66** 0.075 0.885 0.870 0.884

3 Three factors: POS, 

ED+ SC, EX+ JP

3.96 440.18** 0.095 0.815 0.793 0.814

4 Two factors: 

POS + ED+ SC, 

EX+JP

5.48 861.85** 0.116 0.718 0.687 0.717

5 One factor: 

POS + ED+ 

SC + EX+JP

6.37 1109.47** 0.127 0.661 0.626 0.659

**p < 0.01. POS, perceived organizational support; ED, emotional deprivation; SC, social companionship; EX, extraversion; JP, job performance.

TABLE 2 Means, standard deviations, and correlations among all variables.

Variables Mean SD 1 2 3 4 5 6 7 8

1. Gender 0.62 0.49

2. Age 30.76 5.30 −0.075

3. Tenure 5.02 3.84 −0.120* 0.636**

4. Education 4.05 0.75 −0.112* 0.024 0.048

5. Position 1.65 0.86 −0.178** 0.308** 0.374** 0.148**

6. POS 3.76 0.62 −0.030 0.026 0.145** −0.072 0.199**

7. WL 2.01 0.51 0.050 −0.053 −0.162** −0.055 −0.119* −0.551**

8. EX 3.44 0.57 −0.175** 0.052 0.170** 0.035 0.234** 0.376** −0.345**

9. JP 4.23 0.54 −0.035 0.090 0.256** 0.048 0.135* 0.446** −0.459** 0.299**

N = 332, **p < 0.01, *p < 0.05. POS, perceived organizational support; WL, workplace loneliness; EX, extraversion; JP, job performance.
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understanding on the underlying mechanism through which 
perceived organizational support influences job performance.

The present research also indicates extraversion functions as an 
important personal trait that affects employees’ response to poor 
social ties in the workplace, such that the negative relationship 
between workplace loneliness and job performance was stronger for 
those higher on extraversion. Moreover, extraversion also moderates 
the mediating role of workplace loneliness linking perceived 
organizational support to job performance. Specifically, the indirect 
influence of perceived organizational support on job performance via 
workplace loneliness was only true of extravertive workers; meanwhile, 

this relationship was not significant for introvertive employees. 
Supplementary analyses also indicated that extraversion enhanced the 
negative relationship between social companionship and job 
performance, as well as the mediating role of social companionship 
relating perceived organizational support to job performance.

Theoretical contributions

The findings of the present research make significant contributions 
to the literature on workplace loneliness and its antecedents and 

TABLE 3 Results of hierarchy regressions.

Variables Job performance

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Gender 0.01 0.00 0.01 0.01 0.03 0.02

Age −0.15* −0.08 −0.07 −0.10 −0.08 −0.08

Tenure 0.41** 0.31** 0.27** 0.30** 0.28** 0.28**

Education 0.01 0.05 0.03 0.00 0.00 0.00

Position 0.04 −0.03 −0.02 0.02 0.00 0.01

Perceived organizational 

support

0.39** 0.25**

Workplace loneliness −0.26** −0.39** −0.36** −0.39**

Extraversion 0.12* 0.16**

Workplace loneliness 

*Extraversion

−0.18**

R2 0.13 0.27 0.32 0.27 0.28 0.31

ΔR2 0.13 0.14 0.05 0.14 0.01 0.03

ΔF 9.64** 62.16** 21.76** 64.37** 5.27* 13.88**

N = 332; **p < 0.01, *p < 0.05.
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The interactive influence of workplace loneliness and extraversion on job performance.
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outcomes. First, our findings extend nascent literature on the 
antecedents of workplace loneliness, by examining how employees’ 
connection to the organization (referring to perceived organizational 
support) functions as significant ways to satisfy employees’ need for 
affiliation. Drawing from the COR theory, human resource co-exist in 
ecological systems that they would influence each other (Hobfoll, 
2011). As shown in this paper, individuals’ interactions with the 
organization contribute to their need for close social contacts, which 
is in accordance with the work of Wayne et al. (2002), claiming that 
perceived organizational support is positively related to leader-
member exchange. This finding provides additional support for the 
tenets of COR theory, and contributes to a new view for exploring the 
antecedents of workplace loneliness.

Second, the results indicated that workplace loneliness is an 
intervening mechanism linking perceived organizational support to 
job performance. To be more specific, social companionship functions 
as a mediator in the relationship between perceived organizational 
support and job performance, while the mediating role of emotional 
deprivation is not significant. Although Chiang and Hsieh (2012) have 
noted that perceived organizational support is positively linked to job 
performance, while, the work of Ozcelik and Barsade (2018) has 
indicated that workplace loneliness impedes job performance. In the 
present study, we  confirmed that workplace serves as a mediator 
bridging perceived organizational support and job performance. In 
other words, perceived organizational support contributes to the 
satisfaction of individuals’ basic need for belonging, thus leading to 
better job performance. This is consistent with prior empirical studies 
that drew on the COR theory to investigate the mediating role of 
workplace loneliness relating transformational leadership to burnout 
(Kloutsiniotis et al., 2022). This conclusion supplements the evidence 
of a mediated mechanism relating perceived organizational support 
to performance and contributes to the expansion of COR theory 
application to the literature on workplace loneliness.

Thirdly, we examined the moderating role of extraversion in the 
relationship between workplace loneliness and job performance, and 
in the mediating role of workplace loneliness linking perceived 
organizational support and job performance. Although Mishra et al. 
(2018) found that the positive association between loneliness and 
depression was stronger for students with high extraversion than for 
those with low extraversion, scant attention has been paid to the 
moderating effect of extraversion in the influence of workplace 
loneliness on individuals in organizational psychology (Mishra et al., 
2018; Ozcelik and Barsade, 2018). In response to this call, we focused 
on the moderating role of extraversion in the relationship between 
workplace loneliness and job performance. More importantly, 
extraversion also serves as a moderator in the indirect influence of 
perceived organizational support on job performance via 
meaningfulness. It seems to be because extraverted individuals had a 
higher need for belonging and more enjoy intimate interpersonal 
interactions, and they would be  more anxious and more likely to 
employ avoidant emotional or behavioral coping strategies when 
suffering from insufficient social contact in the work context (Hogan, 
1982; Depue and Collins, 1999). This finding is consistent with the 
emerging literature on the moderating role of personal traits in the 
influence of poor interpersonal relationships on individuals and 
enterprises (e.g., Mohapatra et al., 2020; Andel et al., 2021; Hu et al., 
2021). Inferring from the SCT, not all individuals are equally influenced 
by the same emotional experiences (Bandura, 1991; Bandura, 2001). 
This finding provides additional evidence on SCT and extends its 
application to literature on workplace loneliness, indicating that 
personal traits function as moderators in the influence of emotional 
experiences (Bandura, 1991; Bandura, 2001). The present research is 
among the first to investigate the moderated mediation mechanism 
between perceived organizational support and job performance.

Practical implications

The results of this study revealed that perceived organizational 
support is negatively related to one’s perceptions of loneliness in the 
workplace. In this vein, enterprises are recommended to enhance 

TABLE 4 Results of moderated mediating role of extraversion in the 
indirect influence of perceived organizational support on job 
performance via workplace loneliness.

Variables Effect Standard 
error

95% 
confidence 

interval

Low extraversion 0.076 0.043 [−0.009, 0.160]

High extraversion 0.195 0.058 [0.082, 0.307]

Difference 0.118 0.043 [0.028, 0.201]

TABLE 5 Results of hierarchy regressions on the moderating role of 
extraversion in the relationship between social companionship and job 
performance.

Variables Job performance

Model 1 Model 7 Model 8 Model 9

Gender 0.01 0.02 0.03 0.03

Age −0.15* −0.08 −0.07 −0.06

Tenure 0.41** 0.27** 0.25** 0.24**

Education 0.01 0.00 0.00 0.00

Position 0.04 0.00 0.00 −0.02

Social 

companionship

−0.40** −0.37** −0.41**

Extraversion 0.11* 0.16**

Social 

companionship 

*Extraversion

−0.19**

R2 0.13 0.27 0.28 0.31

ΔR2 0.13 0.14 0.01 0.03

ΔF 9.64** 63.55** 4.20* 14.08**

TABLE 6 Results of moderating role of extraversion in the indirect 
influence of perceived organizational support on job performance via 
social companionship.

Variables Effect Standard 
error

95% 
confidence 

interval

Low extraversion 0.079 0.046 [−0.014, 0.167]

High extraversion 0.206 0.065 [0.073, 0.326]

Difference 0.127 0.048 [0.023, 0.211]
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employees’ perceptions of being valued or cared for by their 
organization, such as by providing some rewards for employees’ 
organizational citizenship behaviors or other extra-role behaviors, and 
offering more training opportunities or implementation of flexible 
work schedules (Eisenberger et al., 1997; Chiang and Hsieh, 2012; 
Tian et  al., 2021), to reduce their perceptions of loneliness in 
the workplace.

Enterprises will gain additional benefits from decreasing 
employees’ perceptions of workplace loneliness. Supervisors can 
organize social and networking activities to cultivate a harmonious, 
interactive, corporate culture to reduce employees’ feeling of 
loneliness, so as to enhance the positive association between perceived 
organizational support and job performance (Hu et al., 2021).

In addition, the results indicate that extraverts and introverts 
respond differently to workplace loneliness, such that the indirect 
influence of perceived organizational support on job performance via 
workplace loneliness is more prevalent for extraverted employees. 
Thus, enterprises and managers should be aware of the moderating 
effect of extraversion and take it into consideration in managerial 
practices (Mishra et  al., 2018). Much attention should be  paid to 
alleviating extraverts’ perceptions of workplace loneliness, given its 
stronger mediating effect in relating perceived organizational support 
to job performance.

Limitations and future research

There are some limitations of the present study that need to 
be further examined in future research. First, although a two-wave 
survey was employed and the results of Harman’s one-factor test 
and CFA indicated that the common method bias was not 
significant in this study, it remains a limitation because of the same 
source of data. Future studies are recommended to invite leaders to 
evaluate employees’ job performance or employ archival data of 
performance, so as to minimize the influence of the common 
method variance.

Second, as subjective feelings, both perceived organizational support 
and workplace loneliness are dynamic processes. In this study, both of 
them are measured at a given time, which may have some influence on 
the reliability of the findings. Therefore, experimental or longitudinal 
designs can be employed to examine whether the fluctuation or duration 
of perceived organizational support and workplace loneliness makes a 
difference, which could further support the results of this study (Shadish 
et al., 2002; Holgado-Tello et al., 2016).

Third, there may be  other variables that influence employees’ 
perceptions of loneliness in the workplace which were not included in 
the present research, such as approachableness (Ozcelik and Barsade, 
2018), work at home, working hours, and work independently or 
interdependently (Zhang and Chen, 2022). Future studies are 
recommended to control these variables when investigating the 
mediating role of workplace loneliness relating personal or 
organizational resources to performance.

Finally, we only examined the moderating role of extraversion in 
the relationship between workplace loneliness and job performance 
and in the indirect influence of perceived organizational support on 
job performance via workplace loneliness. Consciousness may also 
function as a moderator in such relationship. As conscientious 
employees are more self-disciplined, obedient (Barrick and Mount, 

1991), and better able to control their behaviors when suffering from 
negative emotions, thus they were less scratched by poor social ties in 
the workplace. In addition, self-construal may also make a difference 
in the relationship among perceived organizational support, workplace 
loneliness, and job performance, since individuals with interdependent 
self-construal tend to attach more importance to harmonious 
interpersonal relationship and are more affected by social rejection 
than those with independent self-construal (Markus and Kitayama, 
1991). Future studies are recommended to examine whether 
conscientiousness, self-construal or other personal traits would serve 
as moderators in the relationship among perceived organizational 
support, workplace loneliness, and job performance.

Conclusion

The present study contributes to better understandings of the 
moderated-mediation mechanism between perceived organizational 
support, workplace loneliness, extraversion, and job performance. It 
is indicated that workplace loneliness partially mediates the 
association between perceived organizational support and job 
performance, and extraversion serves as a moderator in such 
relationships. In particular, the indirect influence of perceived 
organizational support on job performance via workplace loneliness 
was stronger for individuals high in extraversion. Supplementary 
analyses revealed that two dimensions of workplace loneliness, social 
companionship, but not emotional deprivation, mediates the 
relationship between perceived organizational support and job 
performance; extraversion enhanced the relationship between social 
companionship and job performance, as well as the indirect effect of 
perceived organizational support on job performance via 
social companionship.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

This study was approved by the Ethics Committee on Human 
Experimentation of Xi’, an University of Finance and Economics 
adhering to the Declaration of Helsinki. In the first-wave 
questionnaire, we introduced the research purposes and explained 
that this study welcomed voluntary participation and the data would 
only be used for research purposes. Informed consent was obtained 
from all participants included in the study before response to 
the questionnaire.

Author contributions

GT designed the study, collected the data, and wrote the 
manuscript under the guidance of TL. TL contributed to data analysis 
and revision of the manuscript. RY contributed to the research design 
and revisions. All authors agreed on the journal to which the article 

395

https://doi.org/10.3389/fpsyg.2023.1058513
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Tian et al. 10.3389/fpsyg.2023.1058513

Frontiers in Psychology 10 frontiersin.org

will be submitted, gave final approval of the version to be published, 
and agreed to be accountable for all aspects of the work.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
Abelsen, S. N., Vatne, S.-H., Mikalef, P., and Choudrie, J. (2021). Digital working 

during the COVID-19 pandemic: how task-technology fit improves work performance 
and lessens feelings of loneliness. Inf. Technol. People, ahead-of-print. doi: 10.1108/
ITP-12-2020-0870

Aiken, L. S., West, S. G., and Reno, R. R. (1991). Multiple Regression: Testing and 
Interpreting Interactions. Newbury Park, Sauzend Oaks, CA: Sage Publications Inc.

Anand, P., and Mishra, S. K. (2021). Linking core self-evaluation and emotional 
exhaustion with workplace loneliness: does high LMX make the consequence worse? 
Int. J. Hum. Resour. Manag. 32, 2124–2149. doi: 10.1080/09585192.2019.1570308

Andel, S. A., Shen, W., and Arvan, M. L. (2021). Depending on your own kindness: 
the moderating role of self-compassion on the within-person consequences of work 
loneliness during the COVID-19 pandemic. J. Occup. Health Psychol. 26, 276–290. doi: 
10.1037/ocp0000271

Arslan, A., Yener, S., and Schermer, J. A. (2020). Predicting workplace loneliness in 
the nursing profession. J. Nurs. Manag. 28, 710–717. doi: 10.1111/jonm.12987

Bandura, A. (1991). Social cognitive theory of self-regulation. Organ. Behav. Hum. 
Decis. Process. 50, 248–287. doi: 10.1016/0749-5978(91)90022-L

Bandura, A. (2001). Social cognitive theory: an agentic perspective. Annu. Rev. 
Psychol. 52, 1–26. doi: 10.1146/annurev.psych.52.1.1

Baron, R. M., and Kenny, D. A. (1986). The moderator-mediator variable distinction 
in social psychological research: conceptual, strategic, and statistical considerations. J. 
Pers. Soc. Psychol. 51, 1173–1182. doi: 10.1037/0022-3514.51.6.1173

Barrick, M. R., and Mount, M. K. (1991). The Big Five personality dimensions and job 
performance: a meta-analysis. Pers. Psychol. 44, 1–26. doi: 10.1111/j.1744-6570.1991.
tb00688.x

Basit, A. A., and Nauman, S. (2023). How workplace loneliness harms employee well-
being: a moderated mediational model. Front. Psychol. 13:1086346. doi: 10.3389/
fpsyg.2022.1086346

Beck, A. T., Epstein, N., and Harrison, R. (1983). Cognitions, attitudes, and personality 
dimensions in depression. Br. J. Cogn. Psychother. 1, 1–16.

Benet-Martínez, V., and John, O. P. (1998). Los cinco grandes across cultures and 
ethnic groups: multitrait multimethod analyses of the big five in Spanish and English. J. 
Pers. Soc. Psychol. 75, 729–750. doi: 10.1037/0022-3514.75.3.729

Brislin, R. W. (1980). “Translation and content analysis of oral and Peng written 
material” in Handbook of Cross-Cultural Psychology. eds. H. C. Triandis and J. W. Berry 
(Boston: Allyn & Bacon)

Chiang, C. F., and Hsieh, T. S. (2012). The impacts of perceived organizational support 
and psychological empowerment on job performance: the mediating effects of 
organizational citizenship behavior. Int. J. Hosp. Manag. 31, 180–190. doi: 10.1016/j.
ijhm.2011.04.011

Depue, R. A., and Collins, P. F. (1999). Neurobiology of the structure of personality: 
dopamine, facilitation of incentive motivation, and extraversion. Behav. Brain Sci. 22, 
491–517. doi: 10.1017/S0140525X99002046

Eisenberger, R., Cummings, J., Armeli, S., and Lynch, P. (1997). Perceived 
organizational support, discretionary treatment, and job satisfaction. J. Appl. Psychol. 
82, 812–820. doi: 10.1037/0021-9010.82.5.812

Eisenberger, R., Huntington, R., Hutchinson, S., and Sowa, D. (1986). Perceived 
organizational support. J. Appl. Psychol. 71, 500–507. doi: 10.1037/0021-9010.71.3.500

Firoz, M., and Chaudhary, R. (2021). The impact of workplace loneliness on employee 
outcomes: what role does psychological capital play? Pers. Rev., ahead of print 51, 
1221–1247. doi: 10.1108/PR-03-2020-0200

Gillet, N., Colombat, P., Michinov, E., Pronost, A.-M., and Fouquereau, E. (2013). 
Procedural justice, supervisor autonomy support, work satisfaction, organizational 
identification and job performance: the mediating role of need satisfaction and perceived 
organizational support. J. Adv. Nurs. 69, 2560–2571. doi: 10.1111/jan.12144

Greenbaum, R. L., Mawritz, M. B., and Eissa, G. (2012). Bottom-line mentality as an 
antecedent of social undermining and the moderating roles of core self-evaluations and 
conscientiousness. J. Appl. Psychol. 97, 343–359. doi: 10.1037/a0025217

Guan, X., and Frenkel, S. (2021). Organizational support and employee thriving at 
work: exploring the underlying mechanisms. Pers. Rev. 50, 935–953. doi: 10.1108/
PR-10-2019-0569

Guan, X., Sun, T., Hou, Y., Zhao, L., Luan, Y. Z., and Fan, L. H. (2014). The relationship 
between job performance and perceived organizational support in faculty members at 
Chinese universities: a questionnaire survey. BMC Med. Educ. 14:50. doi: 
10.1186/1472-6920-14-50

Hayes, A. F. (2013). Introduction to Mediation, Moderation, and Conditional Process 
Analysis: A Regression-Based Approach. New York, NY: Guilford Press.

Hobfoll, S. E. (1989). Conservation of resources: a new attempt at conceptualizing 
stress. Am. Psychol. 44, 513–524. doi: 10.1037/0003-066X.44.3.513

Hobfoll, S. E. (2011). Conservation of resource caravans and engaged settings. J. 
Occup. Organ. Psychol. 84, 116–122. doi: 10.1111/j.2044-8325.2010.02016.x

Hobfoll, S. E., Johnson, R. J., Ennis, N., and Jackson, A. P. (2003). Resource loss, 
resource gain, and emotional outcomes among inner city women. J. Pers. Soc. Psychol. 
84, 632–643. doi: 10.1037/0022-3514.84.3.632

Hobfoll, S. E., and Shirom, A. (2001). “Conservation of resources theory: applications 
to stress and management in the workplace” in Handbook of Organizational Behavior. 
ed. R. T. Golembiewski (New York, NY: Dekker)

Hogan, R. (1982). A socio analytic theory of personality. Neb. Symp. Motiv. 30, 55–89.

Holgado-Tello, F. P., Chacón-Moscoso, S., Sanduvete-Chaves, S., and Pérez-Gil, J. A. 
(2016). A Simulation Study of Threats to Validity in Quasi-Experimental Designs: 
Interrelationship between Design, Measurement, and Analysis. Frontiers in psychology 
7:897. doi: 10.3389/fpsyg.2016.00897

Hu, Y., Chen, Y., and Ye, M. (2021). Eager to belong: social cyberloafing as a coping 
response to workplace ostracism. Curr. Psychol., ahead of print. doi: 10.1007/
s12144-020-01029-z

Janssen, O. (2001). Fairness perceptions as a moderator in the curvilinear relationships 
between job demands, and job performance and job satisfaction. Acad. Manag. J. 44, 
1039–1050. doi: 10.2307/3069447

Karatepe, O. M., and Aga, M. (2016). The effects of organization mission fulfillment 
and perceived organizational support on job performance: the mediating role of work 
engagement. Int. J. Bank Mark. 34, 368–387. doi: 10.1108/IJBM-12-2014-0171

Kloutsiniotis, P. V., Mihail, D. M., Mylonas, N., and Pateli, A. (2022). Transformational 
leadership, HRM practices and burnout during the COVID-19 pandemic: the role of 
personal stress, anxiety, and workplace loneliness. Int. J. Hosp. Manag. 102:103177. doi: 
10.1016/j.ijhm.2022.103177

Kraimer, M. L., Wayne, S. J., and Jaworski, R. A. (2001). Sources of support and 
expatriate performance: the mediating role of expatriate adjustment. Pers. Psychol. 54, 
71–99. doi: 10.1111/j.1744-6570.2001.tb00086.x

Lajoie, D., Rousseau, V., and Boudrias, J. (2022). Leader extraversion as a boundary 
condition in the relationship between transformational leadership, vitality, and job 
improvement. Span. J. Psychol. 25, 1–13. doi: 10.1017/SJP.2022.8

Lam, L., and Lau, D. (2012). Feeling lonely at work: investigating the consequences of 
unsatisfactory workplace relationships. Int. J. Hum. Resour. Manag. 23, 4265–4282. doi: 
10.1080/09585192.2012.665070

Little, T. D., Cunningham, W. A., Shahar, G., and Widaman, K. F. (2002). To parcel or 
not to parcel: exploring the question, weighing the merits. Struct. Equ. Model. 9, 
151–173. doi: 10.1207/S15328007SEM0902_1

Markus, H. R., and Kitayama, S. (1991). Culture and the self: implications for cognition, 
emotion, and motivation. Psychol. Rev. 98, 224–253. doi: 10.1037/0033-295X.98.2.224

Matsunaga, M. (2008). Item parceling in structural equation modeling: a primer. 
Commun. Methods Meas. 2, 260–293. doi: 10.1080/19312450802458935

Mishra, S. K., Kodwani, A. D., Kumar, K. K., and Jain, K. K. (2018). Linking loneliness 
to depression: a dynamic perspective. BIJ 25, 2089–2104. doi: 10.1108/BIJ-10-2016-0158

Mohapatra, M., Madan, P., and Srivastava, S. (2020). Loneliness at work: its 
consequences and role of moderators. Glob. Bus. Rev., ahead of print:097215091989271. 
doi: 10.1177/0972150919892714

396

https://doi.org/10.3389/fpsyg.2023.1058513
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1108/ITP-12-2020-0870
https://doi.org/10.1108/ITP-12-2020-0870
https://doi.org/10.1080/09585192.2019.1570308
https://doi.org/10.1037/ocp0000271
https://doi.org/10.1111/jonm.12987
https://doi.org/10.1016/0749-5978(91)90022-L
https://doi.org/10.1146/annurev.psych.52.1.1
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.1111/j.1744-6570.1991.tb00688.x
https://doi.org/10.1111/j.1744-6570.1991.tb00688.x
https://doi.org/10.3389/fpsyg.2022.1086346
https://doi.org/10.3389/fpsyg.2022.1086346
https://doi.org/10.1037/0022-3514.75.3.729
https://doi.org/10.1016/j.ijhm.2011.04.011
https://doi.org/10.1016/j.ijhm.2011.04.011
https://doi.org/10.1017/S0140525X99002046
https://doi.org/10.1037/0021-9010.82.5.812
https://doi.org/10.1037/0021-9010.71.3.500
https://doi.org/10.1108/PR-03-2020-0200
https://doi.org/10.1111/jan.12144
https://doi.org/10.1037/a0025217
https://doi.org/10.1108/PR-10-2019-0569
https://doi.org/10.1108/PR-10-2019-0569
https://doi.org/10.1186/1472-6920-14-50
https://doi.org/10.1037/0003-066X.44.3.513
https://doi.org/10.1111/j.2044-8325.2010.02016.x
https://doi.org/10.1037/0022-3514.84.3.632
https://doi.org/10.3389/fpsyg.2016.00897
https://doi.org/10.1007/s12144-020-01029-z
https://doi.org/10.1007/s12144-020-01029-z
https://doi.org/10.2307/3069447
https://doi.org/10.1108/IJBM-12-2014-0171
https://doi.org/10.1016/j.ijhm.2022.103177
https://doi.org/10.1111/j.1744-6570.2001.tb00086.x
https://doi.org/10.1017/SJP.2022.8
https://doi.org/10.1080/09585192.2012.665070
https://doi.org/10.1207/S15328007SEM0902_1
https://doi.org/10.1037/0033-295X.98.2.224
https://doi.org/10.1080/19312450802458935
https://doi.org/10.1108/BIJ-10-2016-0158
https://doi.org/10.1177/0972150919892714


Tian et al. 10.3389/fpsyg.2023.1058513

Frontiers in Psychology 11 frontiersin.org

Nazir, S., Shafi, A., Atif, M. M., Qun, W., and Abdullah, S. M. (2019). How organization 
justice and perceived organizational support facilitate employees’ innovative behavior 
at work. Empl. Relat. ahead-of-print, 1288–1311. doi: 10.1108/ER-01-2017-0007

Öge, E., Çetin, M., and Top, S. (2018). The effects of paternalistic leadership on 
workplace loneliness, work family conflict and work engagement among air traffic 
controllers in Turkey. J. Air Transp. Manag. 66, 25–35. doi: 10.1016/j.
jairtraman.2017.10.003

Ozcelik, H., and Barsade, S. G. (2018). No employee an island: workplace loneliness 
and job performance. Acad. Manag. J. 61, 2343–2366. doi: 10.5465/amj.2015.1066

Peng, J., Chen, Y., Xia, Y., and Ran, Y. (2017). Workplace loneliness, leader-member 
exchange and creativity: the cross-level moderating role of leader compassion. Personal. 
Individ. Differ. 104, 510–515. doi: 10.1016/j.paid.2016.09.020

Pow, J., Lee-Baggley, D., and DeLongis, A. (2017). Who is most likely to seek and give 
support in the face of agentic and communal threat? The roles of extraversion and 
agreeableness. J. Res. Pers. 70, 66–72. doi: 10.1016/j.jrp.2017.04.006

Rhoades, L., and Eisenberger, R. (2002). Perceived organizational support: a review of 
the literature. J. Appl. Psychol. 87, 698–714. doi: 10.1037/0021-9010.87.4.698

Rice, L., and Markey, P. M. (2009). The role of extraversion and neuroticism in 
influencing anxiety following computer-mediated interactions. Personal. Individ. Differ. 
46, 35–39. doi: 10.1016/j.paid.2008.08.022

Rubaca, U., and Majid Khan, M. (2020). The impact of perceived organizational 
support and job resourcefulness on supervisor-rated contextual performance of 
firefighters: mediating role of job satisfaction. J. Conting. Crisis Manag. 29, 281–292. doi: 
10.1111/1468-5973.12340

Schmidt, N., and Sermat, V. (1983). Measuring loneliness in different relationships. J. 
Pers. Soc. Psychol. 44, 1038–1047. doi: 10.1037/0022-3514.44.5.1038

Schyns, B., Maslyn, J. M., and Veldhoven, M. V. (2012). Can some leaders have a good 
relationship with many followers? The role of personality in the relationship between 
leader-member exchange and span of control. Leadersh. Organ. Dev. J. 33, 594–606. doi: 
10.1108/01437731211253046

Shadish, W. R., Cook, T. D., and Campbell, D. T. (2002). Experimental and Quasi-
Experimental Designs for Generalized Causal Inference. Boston, MA: Houghton, Mifflin 
and Company.

Tan, L., Wang, Y., Qian, W., and Lu, H. (2020). Leader humor and employee job 
crafting: the role of employee-perceived organizational support and work engagement. 
Front. Psychol. 11:499849. doi: 10.3389/fpsyg.2020.499849

Tian, A. W., Cao, J., and Newman, A. (2021). The curvilinear effects of training 
participation on job performance through organizational support: the moderating 
role of entity self-beliefs. Asia Pac. J. Manag. ahead of print. doi: 10.1007/
s10490-021-09795-5

Wanberg, C. R., Hooft, E. A. J., Liu, S., and Csillag, B. (2020). Can job seekers achieve 
more through networking? The role of networking intensity, self-efficacy, and proximal 
benefits. Pers. Psychol. 73, 559–585. doi: 10.1111/peps.12380

Wang, D., and Liu, H. (2021). Effects of job autonomy on workplace loneliness among 
knowledge workers. Chin. Manag. Stud. 15, 182–195. doi: 10.1108/CMS-04-2020-0175

Wax, A., Deutsch, C., Lindner, C., Lindner, S. J., and Hopmeyer, A. (2022). Workplace 
loneliness: the benefits and detriments of working from home. Front. Public Health 
10:903975. doi: 10.3389/fpubh.2022.903975

Wayne, S. J., Shore, L. M., Bommer, W. H., and Tetrick, L. E. (2002). The role of fair 
treatment and rewards in perceptions of organizational support and leader-member 
exchange. J. Appl. Psychol. 87, 590–598. doi: 10.1037/0021-9010.87.3.590

Wayne, S. J., Shore, L. M., and Liden, R. C. (1997). Perceived organizational support 
and leader–member exchange: a social exchange perspective. Acad. Manag. J. 40, 
82–111. doi: 10.2307/257021

Wright, S. L., Burt, C. D., and Strongman, K. T. (2006). Loneliness in the workplace: 
construct definition and scale development. N. Z. J. Psychol. 35, 59–68.

Xu, D., Zhang, N., Bu, X., and He, J. (2022). The effect of perceived organizational 
support on the work engagement of Chinese nurses during the COVID-19: the 
mediating role of psychological safety. Psychol. Health Med. 27, 481–487. doi: 
10.1080/13548506.2021.1946107

Zhang, P., and Chen, S. (2022). Association between workplace and mental health and 
its mechanisms during COVID-19 pandemic: a cross-sectional, population-based, 
multi-country study. J. Affect. Disord. 310, 116–122. doi: 10.1016/j.jad.2022.05.038

Zhang, N., Xu, D., Li, J., and Gong, Z. (2021). Effect of perceived organizational 
support on fatigue of Chinese nurses during the COVID-19 pandemic: resilience as a 
mediator. Int. J. Ment. Health Promot. 23, 243–254. doi: 10.32604/IJMHP.2021.015487

397

https://doi.org/10.3389/fpsyg.2023.1058513
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1108/ER-01-2017-0007
https://doi.org/10.1016/j.jairtraman.2017.10.003
https://doi.org/10.1016/j.jairtraman.2017.10.003
https://doi.org/10.5465/amj.2015.1066
https://doi.org/10.1016/j.paid.2016.09.020
https://doi.org/10.1016/j.jrp.2017.04.006
https://doi.org/10.1037/0021-9010.87.4.698
https://doi.org/10.1016/j.paid.2008.08.022
https://doi.org/10.1111/1468-5973.12340
https://doi.org/10.1037/0022-3514.44.5.1038
https://doi.org/10.1108/01437731211253046
https://doi.org/10.3389/fpsyg.2020.499849
https://doi.org/10.1007/s10490-021-09795-5
https://doi.org/10.1007/s10490-021-09795-5
https://doi.org/10.1111/peps.12380
https://doi.org/10.1108/CMS-04-2020-0175
https://doi.org/10.3389/fpubh.2022.903975
https://doi.org/10.1037/0021-9010.87.3.590
https://doi.org/10.2307/257021
https://doi.org/10.1080/13548506.2021.1946107
https://doi.org/10.1016/j.jad.2022.05.038
https://doi.org/10.32604/IJMHP.2021.015487


Frontiers in Psychology 01 frontiersin.org

Exploring self-regulation theory as 
a mechanism of the effects of 
psychological contract fulfillment: 
The role of emotional intelligence
Lyonel Laulié *, Gabriel Briceño-Jiménez  and 
Gisselle Henríquez-Gómez

Departamento de Administración, Facultad de Economía y Negocios, Universidad de Chile, Santiago, 
Chile

As self-regulation theory has increasingly been used as a theoretical lens to explain 
the effects of psychological contract evaluations and employee outcomes, we test 
whether emotional intelligence (an ability for self-regulation) is a potential moderator 
of these relationships. More concretely, using a multiple times survey design in 
an education-based organization with 247 participants, we examined whether 
emotional intelligence moderates the mediation effect of emotional exhaustion on 
the relationship between psychological contract fulfillment and turnover intentions. 
Using a structural equations model (SEM) framework, our results support our 
hypotheses that individuals with low emotional intelligence do not experience the 
benefits of having fulfilled psychological contracts. Psychological contract fulfillment 
significantly reduces the likelihood of emotional exhaustion but only for individuals 
with high emotional intelligence. Consequently, turnover intentions are lower for 
emotionally intelligent individuals who experience the fulfillment of psychological 
contracts. Theoretical and practical implications are discussed. We conclude our 
study by suggesting that emotional intelligence should be considered as a relevant 
individual difference in future psychological contract research.

KEYWORDS

psychological contract fulfillment, emotional intelligence, self-regulation, emotional 
exhaustion, turnover intention, structural equation modeling

1. Introduction

Decades of research on psychological contracts (PC) have shown that perceptions of positive 
employee-employer exchanges produce positive outcomes for organizations and individuals 
(Zhao et al., 2007; Rousseau, 2011). At the individual level, a central mechanism of these effects 
is based on self-regulation theory which posits that individuals constantly try to reach individual 
goals which are evaluated against real experiences. When reality does not conduce individuals 
to personal goals, a discrepancy is created, and an appropriate response is enacted in order to 
reduce the experienced discrepancy. Perceptions of discrepancies between the PC and the actual 
employment experience that are nonconductive to personal goals generate negative emotional 
responses that in turn activate reparation, renegotiation, or even exit responses (Rousseau et al., 
2018). In contrast, positive perceptions of PC fulfillment activate regulatory processes that 
facilitate positive individual outcomes (i.e., individual behaviors, attitudes, and psychological 
states). A basic assumption of this theory of self-regulation and psychological contracts is the 
idea that individuals are indeed able to regulate themselves when high or low fulfillment is 
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experienced. But, does this mechanism operates for all individuals? 
Does psychological contract fulfillment produce positive effects even 
on individuals with low regulatory capacities?

In this paper, we test the boundary conditions of self-regulation 
approaches to the study of psychological contracts by suggesting 
that some individuals may not be  able to exert this regulatory 
mechanism. In particular, we  propose that the model of self-
regulation is reasonable for individuals who are able to identify, 
regulate, and use their emotions (i.e., emotional intelligence) but 
not necessarily for individuals who have not developed this ability. 
That is, PC fulfillment should not produce the expected positive 
effects on individuals with low emotional intelligence. Thus, we test 
the moderation effect of emotional intelligence on the relationship 
between PC fulfillment and individual outcomes. More specifically, 
our model test whether emotional intelligence moderates the 
mediation effect of PC fulfillment, emotional exhaustion, and 
turnover intention (Figure 1).

With this model, we  attempt to make at least two theoretical 
contributions. First, we test the role of a potentially important (but so 
far unexplored) individual difference in the PC literature, recognizing 
the central role of emotion regulation in this phenomenon. Second, 
we  test how emotional intelligence can alter the mediation of PC 
evaluations, emotional experiences, and behavioral intentions. Thus, 
we expand the boundary conditions of self-regulation perspectives in 
the PC literature.

In the following pages, we develop a theory that supports our 
model, and later we  present a study of 247 individuals who 
responded to electronic surveys using a multiple-times design in 
an education-based organization. We finally discuss theoretical 
and managerial implications.

2. Theory development

2.1. PC theory and self-regulation

PC fulfillment is defined as the “employees’ global perceptions 
that, overall, the organization has fulfilled its terms of the contract in 
an equitable manner” (Henderson et  al., 2008, p.  1,209). Social 
exchange theory has been the main theoretical base to explain the 
effects of PC fulfillment at the relational level (Blau, 1964). As 
individuals experience positive organizational inducements, they are 
motivated to continue the development of mutually beneficial 
relationships by reciprocating the organization (i.e., the exchange 

counterpart) with positive behaviors. At the individual level, however, 
self-regulation theory has risen recently as a more fine-tuned theory 
that explains the dynamics of psychological contracts (Rousseau et al., 
2018). Self-regulation theory explains human behavior based on the 
idea of a feedback loop, where individuals monitor the achievement 
of personal goals, experience emotions caused by their lived 
experiences, and modify cognitions and behavior toward goal 
attainment (Lord et al., 2010).

When employment promises are fulfilled, more propitious 
conditions are perceived by employees, helping them reach valued 
personal goals, and experience positive feelings about the 
employment relationship and the convenience of continuing social 
exchanges in the future (Castanias and Helfat, 1991; Conway and 
Briner, 2002). The positive affect caused by PC fulfillment and 
perceptions of goal conduciveness have implications for the 
perception of exchange relationships as well (Forgas and George, 
2001; Isen, 2001). Similarly, emotions play a significant role in the 
perceptions of fulfillment. PC fulfillment does not only create 
positive emotions, but it is more likely to be  perceived where 
discrepancies do not generate negative emotions (Kiefer et  al., 
2022), suggesting that PC fulfillment involves both perceptions and 
emotions (Conway and Briner, 2002; Rousseau, 2011). Because of 
the important mediating role of affect in PC theory, a logical 
extension of these conclusions is that experiences of PC fulfillment 
should prevent individuals from experiencing negative emotions 
and exit cognitions, a result that has received meta-analytic 
support (e.g., Zhao et al., 2007). As Figure 1 suggests, we expect PC 
fulfillment to be related to turnover intention through the effects 
of emotional exhaustion, and we developed those relationships in 
the following paragraphs.

In longer periods of time, PC fulfillment should prevent 
individuals from having negative work experiences. For instance, 
previous research has shown that PC fulfillment was negatively related 
to emotional exhaustion (Gakovic and Tetrick, 2003; Abdalla et al., 
2021), defined as the “feelings of being emotionally overextended and 
depleted of one’s emotional resources” (Maslach and Goldberg, 1998, 
p. 64). Emotional exhaustion is a phenomenon that occurs after the 
depletion, over time, of personal psychological resources. We expect 
to observe that PC fulfillment deters the occurrence of emotional 
exhaustion because (i) PC fulfillment injects socio-emotional 
resources into individuals through the effects of goal attainment and 
(ii) PC fulfillment reduces the need for individuals to focus on creating 
strategies to reduce discrepancies and obtain valued goals. To support 
this point, previous PC research has shown that low past PC fulfillment 

Emotional 
Intelligence

PC Fulfillment Turnover IntentionEmotional 
Exhaustion

FIGURE 1

Theoretical model.
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experiences alter present PC fulfillment (Robinson et al., 1994; Coyle-
Shapiro and Kessler, 2002), buffering the effects on important 
outcomes such as burnout (Zhong et al., 2021).

2.2. The moderating role of emotional 
intelligence

In this article, we argue that the expected effects of self-regulation 
in PC theory are less likely to occur for individuals who are less 
capable of identifying and using the additional resources that PC 
fulfillment brings about. In particular, we study the moderating effect 
of emotional intelligence on the relationship between PC fulfillment 
and emotional exhaustion. Although PC research has already 
acknowledged the role of individual differences before (e.g., Kickul 
and Lester, 2001; Coyle-Shapiro and Neuman, 2004; Raja et al., 2004; 
Hermida and Luchman, 2013), emotional intelligence has been rarely 
studied as a theoretically relevant moderator.

We understand emotional intelligence (EI) as “the ability to carry 
out accurate reasoning about emotions and the ability to use emotions 
and emotional knowledge to enhance thought (Mayer et al., 2008).1 EI 
is a between-person individual difference that has been conceptualized 
as a multi-dimensional ability including the ability to evaluate own 
emotions, evaluate the emotions of others, regulate own emotions, and 
use emotions for goal achievement (Mayer et al., 2016). Because of 
these abilities, an individual’s EI has been positively associated with 
work performance (Joseph and Newman, 2010; O'Boyle et al., 2011) 
and other work criteria such as acute stress, leadership emergence, or 
negotiation value created (e.g., Elfenbein et al., 2007; Côté et al., 2010; 
Kotsou et al., 2019; Lea et al., 2019).

Moreover, EI has been a significant mechanism of self-regulation 
theories. It is well-established that emotional intelligence has a positive 
effect on emotion regulation (e.g., Laborde et al., 2014; Thomas and 
Zolkoski, 2020), with documented direct effects on emotional 
exhaustion as high IE individuals are more likely to exert higher 
efforts on goal striving processes, injecting positive feelings through 
goal achievement (e.g., Moon and Hur, 2011; Tziner et al., 2020). In 
addition to the direct effects of EI, individuals are also likely to interact 
differently with job-specific situations and contextual factors. This 
distinct theoretical mechanism of the effects of emotional intelligence 
has been dubbed the “moderation model” by EI scholars (Côté, 2014; 
Pradhan and Jena, 2018).

We propose that individuals with high rates of EI have a higher 
capacity for self-regulation that allows them to interact more positively 
in exchanges with the organization. First, because of their capacity to 
regulate their own emotions, a high EI makes individuals less 
vulnerable to negative disruptions, recovering faster from PC 
breaches. PC research suggests individuals with low self-control are 
more likely to be affected by PC breaches (Bal et al., 2011; Restubog 
et al., 2015; Balogun et al., 2018). Considering that breach is more the 
norm than the exception in many organizations (Robinson and 
Rousseau, 1994), high EI individuals are less likely to be affected by 
small breaches of the PC. That is, high EI may use less time in the 

1 We take this definition in contrast to other trait-based models (Petrides and 

Furnham, 2003; Petrides, 2011).

repair phase of the PC dynamics (Rousseau et al., 2018). On the other 
side, the level of reactivity of negative events in individuals with low 
EI is high (Bechtoldt and Schneider, 2016). Lanciano et al. (2012) 
found that individuals that scored low EI ruminated less about 
previous stressful experiences.

Second, it is expected that high EI individuals can use the socio-
cognitive resources injected by high PC fulfillment in helping them to 
better regulate their unpleasant feelings in other domains of the 
working experience and the consequent effect outside the workplace. 
In addition, high EI individuals are more aware of unpleasant feelings 
caused by low PC fulfillment, valuing the fulfillment of employment 
promises, and creating relief in emotional demands when fulfillment 
occurs. Previous research has shown that individuals with high EI 
exert increased attention to positive emotions (Szczygieł and 
Mikolajczak, 2017; Lea et al., 2019). In contrast, individuals with low 
EI have more difficulties creating strategies for self-regulation and are 
less likely to perceive PC fulfillment as a relevant factor that determines 
goal conduciveness. The burden of emphasizing negative feelings in 
life events and the need to constantly ruminate about strategies to 
reach personal goals should affect their levels of emotional exhaustion 
regardless of the perceptions of the fulfillment of the PC.

These arguments are consistent with a moderation effect of 
emotional intelligence in the negative relationship between PC 
fulfillment and emotional exhaustion. The PC fulfillment-emotional 
exhaustion relationship is expected to be observed for individuals with 
high EI, but not for individuals with low EI (no significant relationship; 
a neutralization effect). Thus, we hypothesize:

Hypothesis 1: Emotional intelligence moderates the negative 
relationship between psychological contract fulfillment and 
emotional exhaustion, such that the effect is stronger for 
individuals with high emotional intelligence.

Previous research has provided evidence for a significant 
relationship between emotional exhaustion and turnover cognitions 
and behaviors (e.g., Boles et al., 1997; Wright and Cropanzano, 1998; 
Karatepe and Uludag, 2007; Giao et al., 2020). Emotional exhaustion 
is a personal experience of energy depletion which in many cases is 
solved by exiting the situation that provokes that state. At the same 
time, the PC literature has long sustained the mediating effect of 
emotional experiences in the relationship between PC evaluations 
(breach/fulfillment) and turnover intentions. For example, in an 
SEM meta-analysis, Zhao et al. (2007) showed that a model with 
emotions as a mediator had the best fit with the data when explaining 
how PC evaluations impact employee outcomes, such as turnover 
intentions. The dynamic model of PC processes also conceptualized 
negative affect as an important mediator of PC evaluations and exit 
behaviors [See Figure  5 in Rousseau et  al. (2018)]. Basically, 
individuals who experience negative PC evaluations are more 
likely to search for different employment or occupational options 
in order to achieve self-set goals, taking emotion as key information 
to create appropriate behavioral responses (Kiefer and Antoni, 
2019). These relationships suggest a mediation effect where PC 
fulfillment predicts turnover intentions through the effects of 
emotional exhaustion.

This mediation effect, however, is likely to be affected by the 
emotional abilities of individuals. As suggested in hypothesis 1, 
we  expect to observe high levels of emotional exhaustion for 
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individuals with low EI in general, regardless of their perceptions 
of PC fulfillment. Thus, the mediation effect of PC fulfillment, 
emotional exhaustion, and turnover intentions is expected to occur 
for individuals high in EI, but not necessarily for individuals 
low in EI.

Hypothesis 2: The mediating role of emotional exhaustion in the 
relationship between psychological contract fulfillment and 
turnover intention is moderated by employee emotional 
intelligence, with the effect being more substantial for individuals 
with high emotional intelligence.

3. Materials and methods

3.1. Data collection

To test our hypotheses, we collected quantitative data as part 
of a larger study about psychological contracts in teams. 
Participants were recruited from 8 educational institutions and one 
administrative department of a well-known municipality in Chile. 
We received support to conduct this study from the municipality 
as part of a series of organizational initiatives to improve HR 
management practices. The data was obtained using two-wave self-
administered web-based surveys, which were separated by a lag 
time of 2 months between each survey. This was intended to reduce 
the potential of common method variance (Podsakoff et al., 2003). 
In the first survey, we  collected PC fulfillment and emotional 
intelligence, whereas, in the second survey, we collected data about 
emotional exhaustion and turnover intentions. The data was 
matched by the research team using employee IDs, following 
recommendations of our Institutional Ethics Committee to protect 
participants’ confidentiality.

The HR department provided the updated personnel records of 
the organization, including emails from 247 employees. Both surveys 
were distributed to their email addresses through Qualtrics’ mailing 
tool. The sample size was 181 responses for the first survey and 176 
responses for the follow-up survey. In sum, the sample consisted of 
150 matched responses, including employees who answered both 
surveys. The final sample only included subjects who successfully 
completed the two surveys (137 individuals) and who successfully 
answered an attention check item (we eliminated 23 responses due to 
lack of attention). This decision improved the quality of the collected 
data, providing a final sample of 114 responses. Our final sample size 
was lower than we expected, although high enough to make a rigorous 
test of our main hypotheses. All employees were between 25 and 
64 years old (Mean = 39.16 years, S.D. = 9.89). Most participants were 
female (82%) and the tenure ranged from 0.16 to 35 years 
(Mean = 7.55 years, S.D. = 8.00).

3.2. Measures

All measures of this study were applied using 5-point Likert 
scales (1: Completely disagree – 5: Completely agree). The surveys 
were applied in their Spanish versions, which can all be found in 
escalas.unegocios.cl. Psychological contract fulfillment was captured 

using Robinson and Morrison’s (2000) classic scale of global PC 
fulfillment. To better align our theory to our measure, we only used 
the fulfillment items, eliminating two negatively worded items, 
addressing previous concerns that Robinson and Morrison’s 
measure capture both fulfillment and breach (Conway and Pekcan, 
2019). This procedure was already utilized in Laulié (2017) in a 
similar population, showing excellent psychometric properties. A 
sample item is “Almost all of the promises made to me by my 
employer have been kept so far.” Cronbach’s alpha was 0.93. To 
capture emotional intelligence, we  used an ability-based EI 
instrument developed by Law et al. (2004) and validated in Spanish 
by Madrid (2020). The instrument contemplates four dimensions, 
including recognition of own emotions, recognition of emotions 
in others, regulation of own emotions, and use of emotions. An 
item example is “I have good control of my emotions.” Cronbach’s 
alpha was 0.87. Emotional exhaustion was captured using an 8-item 
subscale of the Oldenburg Burnout Inventory and validated by 
Halbesleben and Demerouti (2005). A previous Spanish version of 
this scale was used by Laulié et  al. (2022). An item example is 
“During my work, I often feel emotionally drained.” Cronbach’s 
alpha was 0.86. Finally, turnover intention was captured by 
participants using a 3-item scale developed by Cammann et al. 
(1983). A sample item is “I often seriously think about quitting.” 
Alpha was 0.85. All descriptive statistics are included in Table 1.

3.3. Analyses

First, we used confirmatory factor analysis (CFA) to evaluate 
our measurement model. To test model fit, we used typical indexes 
and some of the commonly used standards in the literature 
(CFI > 0.90, RMSEA<0.08, SRMR<0.08). Our theoretical model 
was then compared against alternative measurement models. 
Second, to test our main hypotheses, we used structural equation 
modeling (SEM). This approach can reduce bias in the calculation 
of estimates in a mediation or moderation analysis by managing 
the effects of measurement error (see Ledgerwood and Shrout, 
2011). For hypothesis 1, we used a full indicator method for latent 
interaction constructs (Marsh et al., 2013; Collier, 2020). For this 
method, we  created interaction terms for each pair of mean-
centred indicators of the independent and moderator variables (PC 
fulfillment and emotional intelligence, respectively), which then 
serve as indicators of a latent interaction unobserved construct. 
Third, to test hypothesis 2, we calculated an index of moderated 
mediation (Hayes, 2015; Hayes et  al., 2017) and observed the 
indirect effects of PC fulfillment on turnover intentions through 
the effects of emotional intelligence depending on the level of the 
moderator variable (emotional intelligence). All analyses were 
carried out using SPSS, AMOS, and the PROCESS macro.

4. Results

4.1. Confirmatory factor analysis

We first examined the measurement model that form our key 
constructs (PC fulfillment, emotional intelligence, emotional 
exhaustion, and turnover intention). The hypothesized model (see 
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Table 2) indicates an overall excellent fit of a four-factor model 
(χ2 = 111.402, df = 107, CFI = 0.99; RMSEA = 0.019; SRMR = 0.076). 
Then, we tested several alternative models, merging some latent 
constructs (models 2 to 6 in Table 2). All the alternatives resulted 
in a worse fit to the data. These results suggest that individuals 
differentiate the four constructs, providing evidence for 
discriminant validity.

4.2. Hypothesis testing

We also created a structural equation model to evaluate our 
hypothesized relationships. These results are summarized in Table 3. 
The initial model containing only the predictor, mediator, and 
outcome shows an excellent fit to the data (χ2 = 50.282, df = 56, 
CFI = 1.00; RMSEA = 0.00; SRMR = 0.055) and provides evidence to 
confirm some of the expected relationships. PC fulfillment (β = −0.20, 
p < 0.10) was significantly related to emotional exhaustion, with higher 
fulfillment reducing the levels of emotional exhaustion. At the same 
time, emotional exhaustion was significantly related to turnover 
intentions (β = 0.28, p < 0.01). These results are aligned with PC theory 
and previous findings in the literature.

Hypothesis 1 predicted a moderation effect of emotional 
intelligence on the relationship between PC fulfillment and 

emotional exhaustion. Our results show that, after including 
emotional intelligence as a predictor of emotional exhaustion 
(β = −0.88, p < 0.01), the latent interaction construct was significantly 
related to emotional exhaustion (β = −0.81, p < 0.05), providing 
evidence to support our hypothesis. Figure 2 plots the shape of the 
moderation effect. As hypothesized, when emotional intelligence is 
high, there is a negative relationship between PC fulfillment and 
emotional exhaustion. In contrast, when emotional intelligence is 
low, the relationship is neutralized (not significant). Individuals with 
low emotional intelligence presented on average high levels of 
emotional exhaustion. This evidence supports hypothesis 1.23

2 As a robustness check, we tested this model with and without other controls 

(age, tenure, gender), but the results were not altered by the inclusion of 

controls (these results are also available upon request to the corresponding 

author).

3 An alternative explanation would be that individuals with low emotional 

intelligence tend to see personal situations as more negative, and thus this 

effect may create a negative bias in perceptions of PC fulfillment. This possibility 

seems less plausible as the correlation of PC fulfillment and emotional 

intelligence is low and not significant (Table 1).

TABLE 1 Descriptive statistics and correlations.

Variable Mean SD Min Max 1 2 3 4

1. Psychological 

contract fulfillment

4.14 0.84 1.00 5.00 (0.93)

2. Emotional 

intelligence

4.23 0.44 3.25 5.00 0.13 (0.87)

3. Emotional 

exhaustion

2.77 0.68 1.13 4.50 −0.15 −0.40** (0.86)

4. Turnover intention 1.90 0.99 1.00 5.00 −0.41** −0.11 0.15 (0.85)

The table shows means, standard deviations, minimums, maximums, and intercorrelations of Individual Psychological Contract Fulfillment, Emotional Intelligence, Emotional Exhaustion, 
and Turnover Intention. **denotes significancy at 0.01 level (2-tailed). Alpha scores on parentheses.

TABLE 2 Confirmatory factor analysis.

Model χ2 df p-value CFI RMSEA SRMR AIC BIC

Hypothesized 4-factor 

model

111.402 107 0.366 0.995 0.019 0.076 203.402 329.267

3-factor model (EI and 

PCF are merged)

221.929 110 0.000 0.868 0.095 0.142 307.929 425.585

3-factor model (EI and 

EE are merged)

191.549 110 0.000 0.904 0.081 0.098 277.549 395.206

3-factor model (EE and 

PCF are merged)

367.957 110 0.000 0.697 0.144 0.195 453.957 571.614

2-factor model (PCF 

and EI are merged, and 

EE and TI are merged)

332.299 112 0.000 0.741 0.132 0.165 414.299 526.484

Single-factor model 542.058 113 0.000 0.496 0.183 0.216 622.058 731.506

N = 114; variables included: EI, Emotional Intelligence; PCF, Psychological Contract Fulfillment; EE, Emotional Exhaustion; TI, Turnover Intention; CFI, Comparative Fit Index; RMSEA, 
Root-Mean-Square-Error of Approximation; SRMR, Standardized Root-Mean-Square Residual; AIC, Aikake’s Information Criterior; BIC, Bayesian Information Criterion.
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TABLE 4 Test of moderated mediation.

Values of the 
moderator (EI)

Indirect 
effect 

estimate

LLCI 95% ULCI 95%

−1 SD EI 0.059 −0.017 0.611

Mean EI −0.039 −0.148 0.007

+1 SD EI −0.137 −0.834 −0.022

Estimate LLCI 95% ULCI 95%

Index of moderated 

mediation

−0.221* −1.940 −0.027

The indirect effect is moderated by Emotional intelligence (EI). Unstandardized coefficients 
reported. Bootstrap sample = 5,000 with replacement.

Hypothesis 2 predicted a moderated mediation effect of 
emotional intelligence on the mediation of PC fulfillment, emotional 
exhaustion, and turnover intention. Table 4 shows the main results of 
this test. When emotional intelligence is low or average, the indirect 
effects were not significantly different from zero. In contrast, when 
emotional intelligence was high, the indirect effect was significant. 
The index of moderated mediation was also significantly different 
from zero, providing evidence to support hypothesis 2.

5. Discussion

In this article, we proposed that emotional intelligence is a relevant 
individual difference that can explain the mediation of PC fulfillment, 
emotional exhaustion, and turnover intention. Our results support that 
proposition, posing interesting implications for future research.

Considering emotional intelligence as an ability that has been 
related to self-regulation capacities, our study provides a reasonable 
way to empirically test the explanatory power that self-regulation 
theory has on explaining how psychological contracts operate in 
individuals. Our results suggest that PC fulfillment is directly related 
to outcomes such as emotional exhaustion and turnover intentions, 
but only for individuals with high regulatory capacities. That is, the 
socio-emotional resources that PC fulfillment injects may not 
be  sufficient for individuals with low emotional intelligence, who 
display higher levels of emotional exhaustion regardless of their 
perceptions of PC fulfillment. Thus, our results provide interesting 
boundary conditions of Rousseau et  al. (2018) theory of PC and 
self-regulation.

TABLE 3 SEM hypothesis testing.

Relationships Unstandardized 
estimates

p-values

PCF → EE −0.20 0.075

PCF → TI −0.49 0.000

EE → TI 0.28 0.008

Model fit

χ2 50.282

df 56

CFI 1.00

RMSEA 0.000

SRMR 0.055

AIC 120.282

BIC 216.049

Moderation test

EI → EE −0.88 0.000

H1: PCF x EI → EE −0.81 0.013

N = 114; variables included: EI, Emotional Intelligence; PCF, Psychological Contract 
Fulfillment; EE, Emotional Exhaustion; TI, Turnover Intention; CFI, Comparative Fit Index; 
RMSEA, Root-Mean-Square-Error of Approximation; SRMR, Standardized Root-Mean-
Square Residual; AIC, Aikake’s Information Criterion; BIC, Bayesian Information 
Criterion.**denotes significancy at 0.01 level (2-tailed).
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Moderation effect of emotional intelligence on PC fulfillment and emotional exhaustion.
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From the point of view of social exchange theory, our results also 
suggest that social exchanges may be more productive for individuals 
with high emotional intelligence. Although decades of research have 
shown that creating trust in social exchanges is a ubiquitous 
phenomenon in social psychology (e.g., Colquitt et al., 2007), our 
results show that there may be  individuals who are more apt to 
establish more beneficial social exchanges with other parties than 
others. These individuals are more likely to perceive organizational 
inducements as positive resources that can benefit their welfare. In 
contrast, individuals with high emotional intelligence are also more 
likely to exit poor exchanges. Our test of moderated mediation 
suggests that only individuals with high emotional intelligence are 
more likely to have higher turnover intentions when experiencing low 
PC fulfillment. That is, these individuals are more likely to exit 
relationships that are not fulfilling or beneficial for them. In addition, 
future research should explore whether other variables that could 
be  markers of self-regulation abilities (different than emotional 
intelligence) may create similar boundary conditions of the effects of 
PC fulfillment on relevant employee outcomes.

A puzzling possibility that our findings suggest, is that as 
emotionally intelligent individuals are more likely to identify beneficial 
or detrimental relationships with the organization, they may also 
affect the perception of other individuals in the same group of workers 
(e.g., Lopes et al., 2004; Jamshed and Majeed, 2019). Based on theories 
of social influence, PC theory has suggested in the past that PC 
evaluations can be shared by specific individuals (Ho, 2005; Ho and 
Levesque, 2005) or teams as a whole (Laulié and Tekleab, 2016; 
Tekleab et  al., 2020). Future research should explore whether 
emotionally intelligent individuals are more likely to influence other 
individuals’ perceptions of the PC (Griep et al., 2019).

Our findings have additional implications for the PC literature. 
For instance, a plausible explanation of some of the weak effects of PC 
fulfillment on outcomes may be the result of having samples with 
individuals with lower emotional intelligence. For example, Zhao et al. 
(2007) found a small relationship between PC breach and individual 
performance. We speculate that that relationship should be stronger 
for highly emotionally intelligent individuals. We recommend future 
research to use emotional intelligence as a relevant control for future 
PC research.

Our results also show interesting and unexpected results. 
Although our main goal was to contrast individuals with high vs. low 
emotional intelligence, the results show that the mediation of PC 
fulfillment, emotional exhaustion, and turnover intention was not 
significant for average emotional intelligence. Future research should 
investigate whether this result was due to a lack of power or some 
idiosyncratic characteristic of our sample, or whether it is a more 
generalizable property of the effects of PC evaluations. Similarly, 
future research should replicate these results in samples from other 
countries or industries in order to study its external validity.

We would like to finish this article by acknowledging some 
strengths and limitations. First, our final sample size was lower than 
we expected, although high enough to make a rigorous test of our 
main hypotheses. Second, we  were not able to control for job 
characteristics or other individual differences that may interact with 
our key constructs. Future research may expand this possibility. Third, 
our sample and methodology have several strengths worth 
mentioning, such as the use of attention checks to improve the quality 

of our data, and the use of multiple surveys to reduce the potential 
problem of common method bias. We believe this study makes several 
contributions to the PC literature.

6. Conclusion

Representing the employment “deal in the mind,” PCs have been 
theorized to have powerful effects on employee outcomes through 
self-regulation processes that are activated when high or low 
fulfillment is experienced. In this paper, we explored whether this 
theoretical mechanism operates for all individuals. Our results show 
that the answer is “no.” Individuals with low emotional intelligence 
seem to be  unaffected by positive or negative evaluations of the 
PC. We hope our results expand the PC literature and encourage 
future research to better understand how individual differences 
change the experience of the employment relationship.
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Objectives: This study aimed to assess the extent of alcohol use and misuse 
among clinical therapists working in psychiatric hospitals in China during the early 
COVID-19 Pandemic, and to identify associated factors.

Methods: An anonymous nationwide survey was conducted in 41 tertiary 
psychiatric hospitals. We  collected demographic data as well as alcohol use 
using the Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) and 
burnout using the Maslach Burnout Inventory Human Services Survey.

Results: In total, 396 clinical therapists completed the survey, representing 
89.0% of all potential participants we targeted. The mean age of participants was 
33.8 years old, and more than three-quarters (77.5%) were female. Nearly two-
fifths (39.1%) self-reported as current alcohol users. The overall prevalence of 
alcohol misuse was 6.6%. Nearly one-fifth (19.9%) reported symptoms of burnout 
with high emotional exhaustion in 46 (11.6%), and high depersonalization in 61 
(15.4%). Multiple logistic regression showed alcohol use was associated with male 
gender (OR = 4.392; 95% CI =2.443–7.894), single marital status (OR = 1.652; 95% 
CI =0.970–2.814), smoking habit (OR = 3.847; 95%CI =1.160–12.758) and regular 
exercise (OR = 2.719; 95%CI =1.490–4.963). Alcohol misuse was associated 
with male gender (OR = 3.367; 95% CI =1.174–9.655), a lower education level 
(OR = 3.788; 95%CI =1.009–14.224), smoking habit (OR = 4.626; 95%CI =1.277–
16.754) and high burnout (depersonalization, OR = 4.848; 95%CI =1.433–16.406).

Conclusion: During the COVID-19 pandemic, clinical therapists’ alcohol 
consumption did not increase significantly. Male gender, cigarette smoking, and 
burnout are associated with an increased risk of alcohol misuse among clinical 
therapists. Targeted intervention is needed when developing strategies to reduce 
alcohol misuse and improve clinical therapists’ wellness and mental health.
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Introduction

The COVID-19 outbreak pandemic had a significant impact on 
the physical and mental health of people across the world (1, 2). 
Several studies demonstrated that alcohol use/misuse and other 
mental health problems increased with the onset of the COVID-19 
pandemic (3–6). An online survey of 1,118 U.S. adults showed that 
there was a disproportionate increase in alcohol-related health 
problems among male adults, further mediated by drinking 
motives and social stressors (3). The COVID-19 pandemic 
contributed to psychological distress and burnout among 
healthcare workers (7–9). Front-line healthcare workers may use 
alcohol or other substances to cope with negative moods and stress 
(10, 11). Substance use was also a risk factor for increased 
psychological distress (8), which could lead to poorer mental and 
physical well-being (4, 12, 13). Different samples (occupational 
characteristics), working environment, work intensity, and stress 
level during the epidemic may be risk factors for increased alcohol 
consumption during the COVID-19 pandemic. Healthcare workers 
have reported high levels of burnout, and additional stressors 
related to the pandemic may further accelerate burnout (14), which 
may affect alcohol use and misuse among healthcare workers 
(15, 16).

Alcohol consumption among healthcare workers is an important 
area of research. Many healthcare workers play an essential role in the 
prevention, screening, and management of substance use disorders. 
Alcohol use and misuse among healthcare workers may negatively 
impact their psychological and physical well-being as well as patient 
care (17). Several recent studies from different countries showed that 
healthcare workers are also at risk for hazardous alcohol consumption. 
A cross-sectional study in the UK showed that occupational distress 
and work-related factors can increase physicians’ alcohol consumption 
(18). During the pandemic, clinical therapists have had to carry the 
dual burden of addressing the extraordinary distress that their patients 
face in addition to coping with their own struggles. Yet, data describing 
clinical therapists’ alcohol use and misuse is scarce.

Clinical therapists are a relatively new profession in China. 
According to the Chinese professional standards and certification 
system, clinical therapists’ educational and training backgrounds are 
diverse, and they can be psychologists, social workers, or nurses as 
long as they have received the required training and are certified. The 
role of clinical therapists in China is to provide psychological 
counseling, therapy, and education to patients with mental disorders 
(19, 20). To the best of our knowledge, the present study is the first to 
examine the current prevalence of alcohol use/misuse and identify the 
risk factors that contribute to alcohol use/misuse among Chinese 
clinical therapists during the early COVID-19 pandemic. 
We hypothesized that clinical therapists would be at increased risk of 
alcohol misuse and use during the pandemic. A primary aim of our 
study is to inform policymakers and institutional leadership regarding 
the scope of alcohol use and misuse among healthcare workers to 
hopefully encourage and inform treatment interventions.

Methods

Study design, setting, and participants

We used cross-sectional data from a multicenter, nationally 
representative survey of clinical therapists in China, which was 
collected anonymously through WeChat from January 2021 to March 
2021. We adopted whole-group sampling to investigate alcohol use 
and misuse among clinical therapists and their risk factors during the 
early Covid-19 pandemic. All clinical therapists (N = 445) from 41 
tertiary psychiatric hospitals in 29 provinces in China were invited to 
participate in the survey. Excluding the unfinished questionnaires and 
the questionnaires with logical problems, a total of 396 questionnaires 
were finally included in the statistical analysis (the response rate 
was 89.0%).

In this cross-sectional study, Socio-demographic characteristics 
(gender, age, education levels, marital status, income), health-related 
behaviors (smoking or not, insomnia, regular physical exercise), 
alcohol use/misuse, and occupational burnout were collected with the 
online questionnaire. AUDIT-C was used to investigate the patterns 
of alcohol use, and Maslach Burnout Inventory Human-Services-
Survey (MBI-HSS) was used to investigate their occupational burnout.

Questionnaire

We developed the electronic questionnaire based on existing 
literature and prior studies (16, 21). AUDIT-C is a concise version of 
the AUDIT and was used to assess patterns of alcohol use among 
clinical therapists. A higher total score (ranging from 0 to 12) is 
associated with higher severity of alcohol use problems. Through the 
AUDIT-C scores, the participants were divided into probable alcohol 
misuse [a total score of ≥3 (women) and ≥ 4 (men)] and low-risk users 
of alcohol [a total score of <3 (women) and < 4 (men)] (22, 23).

Occupational burnout was assessed using the MBI-HSS, which is 
a psychological assessment instrument including 22 items about 
occupational burnout that includes three subscales: emotional 
exhaustion (EE, which assesses the experience of being emotionally 
exhausted by the demands of work), depersonalization (DP, refers to 
the degree to which each one recognizes attitudes of unfeeling and 
impersonal response from the recipients of their care) and personal 
accomplishment (PA, refers to the feelings of self-efficacy and 
accomplishment at work). We considered the cut-off of EE ≥ 27 points 
or DP ≥ 10 points to define the presence of occupational burnout 
following previous studies (24).

Statistical analysis

Data analysis was performed using IBM’s Statistical Package of 
Social Sciences (SPSS version 22.0). The sample distribution was 
conducted using frequency for categorical variables and 
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mean ± standard deviation for continuous variables. For the statistical 
analysis, the Chi-square test was utilized to assess the variables which 
were not in the normal distribution. The independent correlates of 
current alcohol use and alcohol misuse were examined by multiple 
logistic regression, and alcohol use or alcohol misuse were the 
dependent variables (yes = 1, no = 0). Age groups (≤34 years old, 
35–49 years old, or ≥ 50 years old), educational level (associate degree 
or less, college degree, master’s degree or more), gender (male and 
female); marital status (single, married, divorced/widowed); smoking 
habit (yes/no); and other studied variables were entered as the 
independent variables. The level of statistical significance was set at 
value of ps of 0.05 (two-tailed).

Results

Socio-demographic characteristics of 
clinical therapists in China

The socio-demographic characteristics of our sample were shown 
in Table  1. The mean age of participants was 33.8 years old. 307 
subjects (77.5%) were female, more than two-thirds (67.2%) were 
younger than 35, and 62.4% were married. 155 participants (39.1%) 
self-reported as current alcohol users. Significant differences were 
found between participants who did and did not report alcohol with 
respect to the demographic (gender, education, marital status) and 
health-related behaviors (smoking habit, regular exercise). Significant 
differences were found between those with and without alcohol 
misuse concerning the demographic (gender, education, smoking 
habit) and burnout factors (depersonalization) (all p< 0.05) (Table 1). 
Nearly one-fifth (19.9%) of responding clinical therapists reported 
symptoms of burnout with high emotional exhaustion in 46 (11.6%), 
and high depersonalization in 61 (15.4%). Among 155 current alcohol 
users, 41 (26.5%) reported alcohol use less than before, 103 
participants (66.5%) reported no change, and 11 (7.1%) reported an 
increase in alcohol use than before. Participation in the front-line 
work of treating COVID-19 was not significantly associated with 
alcohol use and misuse among Chinese clinical therapists.

Alcohol use and misuse and related factors 
among clinical therapists

Less than one-third (30.3%) of all participants reported 
consuming alcohol once a month or less, 6.3% reported at least twice 
a month, and 2.5% reported twice a week or more. More than 
two-thirds (68.4%) of all current alcohol users were in the age group 
of ≤34 years old, and 53.8% of all alcohol misusers were ≤ 34 years old. 
The prevalence of alcohol misuse was 6.6% overall and there was a 
significant gender difference (16.9% in males and 3.6% in females, 
p < 0.001). The overall prevalence of alcohol use among the participants 
was 39.1% with a significant gender difference (70.8% prevalence in 
males and 30% in females, p < 0.01. Compared to those with Master’s 
degrees or more (39.1%), those with Bachelor’s degrees or less (60.9%) 
had significantly higher rates of alcohol use and misuse (both p < 0.01). 
The smoking rate among alcohol misusers was more than 5 times 
higher than those who did not report alcohol misuse (30.8% vs. 4.6%, 
p < 0.001). The smoking rate among alcohol users was higher than that 

of non-alcohol misusers (13.5% vs. 1.7%, p < 0.01). The rate of alcohol 
use was significantly higher in people with regular exercise (defined 
as exercising at least three times per week in the past month according 
to the recommendations of the National Fitness Guideline) than in 
those without regular exercise (44.5% vs. 22.7%, p < 0.01). Alcohol 
misuse was higher among clinical therapists who reported high job 
burnout (depersonalization) than those who did not report such 
burnout (14.8% vs. 5.1%, p < 0.01) (Table 1).

Factors associated with alcohol use and 
misuse in a multiple logistic regression

We divided the samples (N = 396) into current alcohol users (those 
who drank alcohol in the past 12 months; N = 155) and non-alcohol 
users (N = 241) and performed multiple logistic regression analyses to 
examine the associations between alcohol use and other factors. The 
references of the categorical variables were defined as shown in 
Table 2. Alcohol use among clinical therapists was associated with 
male gender (OR = 4.392; 95% CI =2.443–7.894), marital status 
(single, OR = 1.652; 95% CI =0.970–2.814), smoking habit (OR = 3.847; 
95%CI =1.160–12.758) and regular exercise (OR = 2.719; 95%CI 
=1.490–4.963).

We also used AUDIT-C cut-off scores (alcohol misuse: the 
AUDIT-C score of ≥3 (women) and ≥ 4 (men)) to divide participants 
into those with probable alcohol misuse (N = 26) and those without 
(N = 370). Multiple logistic regression was used to examine the 
association between probable alcohol misuse and other variables 
(Table 3). A higher risk of alcohol misuse was associated with male 
gender (OR = 3.367; 95% CI =1.174–9.655), low education level 
(OR = 3.788; 95%CI =1.009–14.224), smoking habit (OR = 4.626; 
95%CI =1.277–16.754) and high burnout (depersonalization, 
OR = 4.848; 95%CI =1.433–16.406).

Discussion

To our knowledge, no prior studies have assessed alcohol use 
and misuse among clinical therapists in China during the 
COVID-19 pandemic. We found alcohol misuse was not uncommon 
among Chinese clinical therapists, with 6.6% reporting probable 
alcohol misuse and 39.1% reporting general alcohol use. We also 
found that nearly one-fifth (19.9%) of Chinese clinical therapists 
reported high levels of occupational burnout. Alcohol misuse was 
significantly associated with male gender, having a bachelor’s degree 
or less, smoking habits, and high occupational burnout 
(depersonalization). Somewhat surprisingly, we found that working 
on the frontlines of treating COVID-19 was not significantly 
associated with either alcohol use or misuse. Additionally, unlike 
results from prior works, only 7.1% of individuals reported an 
increase in alcohol use during the COVID-19 pandemic while 
26.5% of individuals reported a decrease in alcohol use and the 
majority of individuals (66.5%) reported that the pandemic had no 
significant impact on their alcohol consumption. The existing 
literature on this is mixed. Some studies reported an increase in 
alcohol consumption (25), while others showed that healthcare 
workers’ alcohol consumption decreased significantly during the 
COVID-19 pandemic (16).
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TABLE 1 Socio-demographic Characteristics and burnout of clinical therapists in China (N = 396).

Variables Participants Alcohol use Alcohol misuse Alcohol use Alcohol 
misuse

n = 396 Yes (n = 155) No (n = 241) Yes (n = 26) No (n = 370) χ2 (value of 
p)

χ2 (value of 
p)

Age group (N, %) 33.86 ± 7.62 34.05 ± 8.20 33.74 ± 7.24 35.50 ± 8.35 33.75 ± 7.56

≤34 266 (67.2) 106 (39.8) 160 (60.2) 14 (5.3) 252 (94.7)

35–49 105 (26.5) 38 (36.2) 67 (63.8) 10 (9.5) 95 (90.5)

≥50 25 (6.3) 11 (44.0) 14 (56.0) 2 (8.0) 23 (92.0) 0.688 (0.709) 2.317 (0.314)

Gender (N, %)

Male 89 (22.5) 63 (70.8) 26 (29.2) 15 (16.9) 74 (83.1)

Female 307 (77.5) 92 (30.0) 215 (70.0) 11 (3.6) 296 (96.4) 48.262 (<0.001) 19.808 (<0.001)

Education (N, %)

Bachelor degree or 

less

241 (60.9) 105 (43.6) 136 (56.4) 23 (9.5) 218 (90.5)

Master degree or 

more

155 (39.1) 50 (32.3) 105 (67.7) 3 (1.9) 152 (98.1) 5.066 (0.024) 8.901 (0.003)

Marital status (N, %)

Married 247 (62.4) 84 (34.0) 163 (66.0) 15 (6.1) 232 (93.9)

Single 134 (33.8) 63 (47.0) 71 (53.0) 9 (6.7) 125 (93.3)

Divorced or 

widowed

15 (3.8) 8 (53.3) 7 (46.7) 2 (13.3) 13 (86.7) 7.488 (0.024) 1.223 (0.543)

Smoking habit (N, %)

No 371 (93.7) 134 (36.1) 237 (63.9) 18 (4.9) 353 (95.1)

Yes 25 (6.3) 21 (84.0) 4 (16.0) 8 (32.0) 17 (68.0) 22.542 (<0.001) 28.140 (<0.001)

Income (N, %)

Low (≤5000RMBs) 101 (25.5) 33 (32.7) 68 (67.3) 5 (5.0) 96 (95.0)

Medium (5000-

10000RMs)

194 (49.0) 87 (44.8) 107 (55.2) 16 (8.2) 178 (91.8)

High (≥10,000 

RMs)

101 (25.5) 35 (34.7) 66 (65.3) 5 (5.0) 96 (95.0) 5.278 (0.071) 1.753 (0.416)

Frequent insomnia (N, %)

No 111 (28) 40 (36.0) 71 (64.0) 7 (6.3) 104 (93.7)

Yes 285 (72) 115 (40.4) 170 (59.6) 19 (6.7) 266 (93.3) 0.624 (0.429) 0.017 (0.897)

Regular exercise (N, %)

No 97 (24.5) 22 (22.7) 75 (77.3) 5 (5.2) 92 (94.8)

Yes 299 (75.5) 133 (44.5) 166 (55.5) 21 (7.0) 278 (93.0) 14.613 (<0.001) 0.417 (0.518)

Emotional Exhaustion (N, %)

No 350 (88.4) 138 (39.4) 212 (60.6) 22 (6.3) 328 (93.7)

Yes 46 (11.6) 17 (37.0) 29 (63.0) 4 (8.7) 42 (91.3) 0.104 (0.747) 0.385 (0.535)

Depersonalization (N, %)

No 335 (84.6) 131 (39.1) 204 (60.9) 17 (5.1) 318 (94.9)

Yes 61 (15.4) 24 (39.3) 37 (60.7) 9 (14.8) 52 (85.2) 0.001 (0.972) 7.881 (0.005)

Personal Accomplishment (N, %)

Low 156 (39.4) 60 (38.5) 96 (61.5) 11 (7.1) 145 (92.9)

High 240 (60.6) 95 (39.6) 146 (60.4) 15 (6.3) 225 (93.8) 0.050 (0.823) 0.099 (0.753)

Participated in the frontline work of COVID-19 (N, %)

No 313 (79.0) 120 (38.3) 193 (61.7) 22 (7.0) 291 (93.0)

Yes 83 (21.0) 35 (42.2) 48 (57.8) 4 (4.8) 79 (95.2) 0.404 (0.525) 0.522 (0.470)
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There was no significant increase in alcohol use among clinical 
therapists during the COVID-19 pandemic according to our study. 
One potential explanation is that clinical therapists are better equipped 
to cope with negative emotions due to the nature of their profession 
(26, 27). Another potential explanation could be  that individuals 
frequented liquor stores and other social drinking events during the 
COVID-19 pandemic due to social distancing (16, 28). Nonetheless, 
occupational burnout remains an important issue for clinical therapists.

Socio-demographics, health-related 
behaviors and alcohol use/misuse

Some common variables were significantly associated with both 
alcohol use and alcohol misuse among clinical therapists, such as 
smoking habits (OR = 3.847 and 4.626 in current alcohol users and 
alcohol misusers, respectively) and male gender (OR = 4.392 and 
3.367 in current alcohol users and alcohol misusers, respectively). 
Lower education level (bachelor’s degree or less) and occupational 
burnout (depersonalization) were significantly associated only with 
alcohol misuse, while marital status (single) and regular exercise were 
significantly associated only with alcohol use.

Male gender, smoking habits and alcohol 
use/misuse

The results of this study reported rates of alcohol use and misuse 
that were significantly higher in males (70.8 and 16.9%, respectively) 
compared with females (30.0 and 3.6%, respectively). In the 
multivariate analysis, male clinical therapists were more likely to 
be alcohol users (OR = 4.392; 95% CI =2.443–7.894) and misusers 
(OR = 3.367; 95% CI =1.174–9.655) than female therapists. Consistent 
with previous studies (29–32), male gender was a significant risk 
factor for alcohol use and alcohol misuse. A recent study of mental 
health professionals in 41 hospitals in China (3,479 males and 10,501 
females) also found significant differences between male and female 
medical workers in alcohol misuse with nearly two-thirds (63.3%) of 
alcohol misusers being male (21).

We also found a significant association between smoking 
habits and alcohol consumption. Cigarette use was significantly 
associated with reported alcohol misuse (OR = 4.626; 95%CI 
=1.277–16.754) and alcohol use (OR = 3.847; 95%CI =1.160–
12.758). Our finding about the association between alcohol use/
misuse and cigarette use among clinical therapists is consistent 

TABLE 2 Multiple logistic regression examining individual characteristics associated with alcohol use in Chinese clinical therapists.

Variables B p-value OR 95% CI

Age group (ref. ≤34 years old)

35–49 −0.014 0.965 0.986 0.539–1.807

≥50 −0.314 0.541 0.731 0.267–1.998

Gender (ref. Female)

Male 1.480 <0.001 4.392 2.443–7.894

Education (ref. Master degree or more)

Bachelor degree or less 0.391 0.119 1.479 0.904–2.418

Marital status (ref. Married)

Single 0.502 0.045 1.652 0.970–2.814

Divorced or widowed 1.126 0.055 3.082 0.975–9.746

Smoking habit (ref. No)

Yes 1.347 0.028 3.847 1.160–12.758

Income (ref. Low)

Medium 0.471 0.100 1.601 0.914–2.804

High 0 1.000 1.000 0.502–1.991

Frequent insomnia (ref. No)

Yes 0.303 0.251 1.354 0.807–2.272

Regular exercise (ref. No)

Yes 1.000 0.001 2.719 1.490–4.963

Emotional Exhaustion (ref. No)

Yes −0.083 0.847 0.920 0.396–2.138

Depersonalization (ref. No)

Yes −0.264 0.494 0.768 0.361–1.636

Personal Accomplishment (ref. High)

Low 0.053 0.829 1.055 0.650–1.711

Participated in the frontline work of COVID-19 (ref. No)

Yes 0.164 0.565 1.179 0.673–2.063
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with findings from several other studies conducted in China (33, 
34) and other countries (29, 35–37). The combined use of alcohol 
and tobacco have a multiplicative effect on the risk of health 
problems (38–40). Tverdal et al. (41) found that an association 
between higher levels of alcohol consumption (more than one 
alcohol glass/day) and an increased risk of pancreatic cancer could 
be explained by tobacco use. Some studies showed that helping 
patients quit and reduce smoking may reduce their alcohol use/
misuse (35, 42). Therefore, addressing tobacco use could also be a 
way to decrease the risk of alcohol use/misuse among 
clinical therapists.

Marital status, regular physical exercise, 
and alcohol use

Our survey found that single marital status and regular physical 
exercise were risk factors for alcohol use among clinical therapists. 
75.5% of clinical therapists in our sample reported exercising regularly. 
A positive association between exercise and alcohol use is also found in 
prior studies of non-clinical individuals across the world, potentially 

explained by social factors, personality factors, and shared reward 
response pathways in the mesocorticolimbic region. The positive 
relationship between single marital status and drinking may 
be explained by increased engagement in social drinking (e.g., going to 
bars; drinking after regular exercise) among unmarried participants 
(43). Consistent with prior studies, a stable marital relationship may 
also reduce the risk of medical staff ’s alcohol use and alcohol misuse 
(21). Compared to never-married individuals, divorced/separated 
individuals were significantly more likely to report binge drinking in 
the past year (44). However, the results of our survey do not suggest a 
significant association between divorced or widowed and alcohol use 
and misuse, which may be due in part to the specific characteristics of 
clinical therapists such as their ability to cope with and process through 
challenging situations.

Education level, burnout, and alcohol 
misuse

A low education level (bachelor’s degree or less) was a risk factor 
for alcohol misuse among clinical therapists. Studies from other 

TABLE 3 Multiple logistic regression examining individual characteristics associated with alcohol misuse in Chinese clinical therapists.

Variables B p-value OR 95% CI

Age group (ref. ≤34 years old)

35–49 0.936 0.131 2.551 0.757–8.589

≥50 0.308 0.747 1.360 0.210–8.816

Gender (ref. Female)

Male 1.214 0.024 3.367 1.174–9.655

Education (ref. Master degree or more)

Bachelor degree or less 1.332 0.048 3.788 1.009–14.224

Marital status (ref. Married)

Single 0.225 0.700 1.252 0.399–3.934

Divorced or widowed 1.483 0.112 4.404 0.707–27.418

Smoking habit (ref. No)

Yes 1.532 0.020 4.626 1.277–16.754

Income (ref. Low)

Medium 0.251 0.664 1.286 0.415–3.987

High −0.535 0.505 0.586 0.122–2.823

Frequent insomnia (ref. No)

Yes −0.340 0.528 0.712 0.248–2.046

Regular exercise (ref. No)

Yes 0.454 0.445 1.574 0.491–5.047

Emotional Exhaustion (ref. No)

Yes −0.336 0.646 0.715 0.171–2.991

Depersonalization (ref. No)

Yes 1.579 0.011 4.848 1.433–16.406

Personal Accomplishment (ref. High)

Low 0.040 0.936 1.041 0.392–2.763

Participated in the frontline work of COVID-19 (ref. No)

Yes −0.400 0.516 0.670 0.200–2.241
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countries also suggest that education level may affect perception and 
use of alcohol. Individuals that attained lower education levels may 
consume more alcohol than those that attained higher education levels 
(45). Previous studies showed that healthcare workers with higher 
education levels might have a higher risk awareness regarding alcohol 
use/misuse and are less likely to misuse alcohol. However, two studies 
found the opposite. One study in Austria involving 400 office-based 
physicians showed that physicians with higher education admitted to 
drinking alcohol more frequently (46). Another recent study of 13,980 
medical professionals in China found that those with high education 
levels drink more heavily than those with lower education levels, 
especially among doctors (21). One possible explanation is that a 
higher level of education usually means more disposable money and 
a possibly broader social network, which may in turn contribute to 
drinking (21, 47).

Similar to the results of previous studies (9, 48–51), 
occupational burnout among healthcare workers was at a relatively 
high level (19.9%). In our study, occupational burnout 
(depersonalization) was associated with an increased risk of 
alcohol misuse. Alcohol consumption may be a coping strategy to 
deal with the occupational burnout related to the COVID-19 
pandemic (11). Similarly, a cross-sectional survey of 4,000 
randomly selected physicians in Danish found that the association 
between risky alcohol consumption and alexithymia was partially 
mediated through depersonalization (15). As risky alcohol use and 
burnout may independently affect patient safety, there is also a 
need to stratify which risk factors are most likely to lead to 
occupational burnout to develop appropriate interventions during 
the epidemic (14, 50). Recent literature explores the impact of the 
COVID-19 pandemic on burnout among healthcare workers (9, 
17), even among clinical therapists (17), and how it has 
significantly impacted the mental well-being of healthcare workers 
overall (7, 52). Healthcare workers have reported high levels of 
burnout, further exacerbated by effects from the COVID-19 
pandemic (14). Stress, emotional distress, individual and 
psychosocial factors, and personality traits are found to 
be potential risk factors for burnout (53, 54). The management 
and prevention of occupational burnout in clinical therapists 
remain important issues as they may lead to turnover and affect 
workforce sustainability.

Limitations

Three limitations should be considered when interpreting the 
findings of the current study. First, the heterogeneity of tools used to 
measure occupational burnout and AUDIT-C limited the ability to 
compare the rate of occupational burnout and alcohol misuse across 
different studies. Second, as a cross-section survey, we cannot infer the 
causal relationship between alcohol misuse/use and other factors. 
Third, outcomes are based on self-reports of the amount of 
drinking/problematic behaviors as opposed to clinical measures.

Conclusion

Contrary to our prediction, alcohol consumption among 
Chinese clinical therapists showed no significant increase during 

the COVID-19 pandemic. This survey identified that occupational 
burnout, along with male sex, and cigarette smoking, was 
associated with alcohol misuse during the epidemic, which may 
guide the development of alcohol misuse detection and 
intervention practices for this professional group. However, more 
research is needed to explore specific factors of occupational 
burnout underlying drinking behavior among Chinese clinical 
therapists during the pandemic.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding authors.

Ethics statement

The studies involving human participants were reviewed and 
approved by the study was approved by the Ethical Committee (IRB) 
at the Chaohu Hospital of Anhui Medical University (202002-kyxm-
02). Written consent was obtained before they accessed the online 
questionnaire from each participant. The patients/participants 
provided their written informed consent to participate in this study.

Author contributions

FJ, HL, and Y-lT: study design. RT, TL, YL, KM, DM, FG, LX, and 
Y-lT: collection, analyses, and interpretation of data. RT: drafting the 
first version of the manuscript. MH and Y-lT: critical revision of the 
manuscript. All authors contributed to the article and approved the 
submitted version.

Funding

The work was supported by the National Clinical Key Specialty 
Project Foundation (CN), and the Beijing Medical and Health 
Foundation (Grant no. MH180924).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

413

https://doi.org/10.3389/fpubh.2023.1084259
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Tao et al. 10.3389/fpubh.2023.1084259

Frontiers in Public Health 08 frontiersin.org

References
 1. Zhang Y, Lange KW. Coronavirus disease 2019 (Covid-19) and global mental 

health. Glob Health J. (2021) 5:31–6. doi: 10.1016/j.glohj.2021.02.004

 2. Usukura H, Seto M, Kunii Y, Suzuki A, Osaka K, Tomita H. The mental health 
problems of public health center staff during the Covid-19 pandemic in Japan. Asian J 
Psychiatr. (2021) 61:102676. doi: 10.1016/j.ajp.2021.102676

 3. Tucker JS, Rodriguez A, Green HD Jr, Pollard MS. Trajectories of alcohol use and 
problems during the Covid-19 pandemic: the role of social stressors and drinking 
motives for men and women. Drug Alcohol Depend. (2022) 232:109285. doi: 10.1016/j.
drugalcdep.2022.109285

 4. Leon Rojas D, Castorena Torres F, Garza Ornelas B, Rodriguez-de-Ita J. Mental 
health outcomes and risk factors among female physicians during the Covid-19 
pandemic. Heliyon. (2022) 8:e09325. doi: 10.1016/j.heliyon.2022.e09325

 5. Nesoff ED, Gutkind S, Sirota S, McKowen AL, Veldhuis CB. Mental health and 
economic stressors associated with high-risk drinking and increased alcohol 
consumption early in the Covid-19 pandemic in the United States. Prev Med. (2021) 
153:106854. doi: 10.1016/j.ypmed.2021.106854

 6. Capasso A, Jones AM, Ali SH, Foreman J, Tozan Y, DiClemente RJ. Increased 
alcohol use during the Covid-19 pandemic: the effect of mental health and age in a 
cross-sectional sample of social media users in the U.S. Prev Med. (2021) 145:106422. 
doi: 10.1016/j.ypmed.2021.106422

 7. Wang Y, Wan X. Study on job burnout and job satisfaction of doctors in public 
hospitals during Covid-19 pandemic. J Chengdu Med Coll. (2022) 17:114–8. doi: 
10.3969/j.issn.1674-2257.2022.01.025. (in Chinese)

 8. Sobregrau Sangra P, Aguilo Mir S, Castro Ribeiro T, Esteban-Sepulveda S, Garcia 
Pages E, Lopez Barbeito B, et al. Mental health assessment of spanish healthcare workers 
during the sars-cov-2 pandemic. A cross-sectional study. Compr Psychiatry. (2022) 
112:152278. doi: 10.1016/j.comppsych.2021.152278

 9. Shaikh CF, Palmer Kelly E, Paro A, Cloyd J, Ejaz A, Beal EW, et al. Burnout 
assessment among surgeons and surgical trainees during the Covid-19 pandemic: 
a systematic review. J Surg Educ. (2022) 79:1206–20. doi: 10.1016/j.
jsurg.2022.04.015

 10. Peltier MR, Verplaetse TL, Mineur YS, Petrakis IL, Cosgrove KP, Picciotto MR, 
et al. Sex differences in stress-related alcohol use. Neurobiol Stress. (2019) 10:100149. doi: 
10.1016/j.ynstr.2019.100149

 11. Martinez-Cao C, de la Fuente-Tomas L, Menendez-Miranda I, Velasco A, Zurron-
Madera P, Garcia-Alvarez L, et al. Factors associated with alcohol and tobacco 
consumption as a coping strategy to deal with the coronavirus disease (Covid-19) 
pandemic and lockdown in Spain. Addict Behav. (2021) 121:107003. doi: 10.1016/j.
addbeh.2021.107003

 12. Degenhardt L, Charlson F, Ferrari A, Santomauro D, Erskine H, Mantilla-Herrara 
A, et al. The global burden of disease attributable to alcohol and drug use in 195 
countries and territories, 1990–2016: a systematic analysis for the global burden of 
disease study 2016. Lancet Psychiatry. (2018) 5:987–1012. doi: 10.1016/
s2215-0366(18)30337-7

 13. Armas Rojas NB, Lacey B, Simadibrata DM, Ross S, Varona-Perez P, Burrett JA, 
et al. Alcohol consumption and cause-specific mortality in Cuba: prospective study of 
120623 adults. EClinicalMedicine. (2021) 33:100692. doi: 10.1016/j.eclinm.2020.100692

 14. Zhou AY, Panagioti M, Hann M, Agius R, Van Tongeren M, Esmail A, et al. 
Contributors to stress and burnout in junior doctors during the Covid-19 pandemic. Saf 
Health Work. (2022) 13:S294–5. doi: 10.1016/j.shaw.2021.12.1672

 15. Pedersen AF, Sorensen JK, Bruun NH, Christensen B, Vedsted P. Risky alcohol use 
in Danish physicians: associated with alexithymia and burnout? Drug Alcohol Depend. 
(2016) 160:119–26. doi: 10.1016/j.drugalcdep.2015.12.038

 16. Mo D, Min K, Gluck R, Jiang F, Tao R, Geng F, et al. Alcohol use and misuse among 
Chinese psychiatrists during the early Covid-19 pandemic. Front Psych. (2022) 
13:933814. doi: 10.3389/fpsyt.2022.933814

 17. Sullivan D, Sullivan V, Weatherspoon D, Frazer C. Comparison of nurse burnout, 
before and during the Covid-19 pandemic. Nurs Clin North Am. (2022) 57:79–99. doi: 
10.1016/j.cnur.2021.11.006

 18. Medisauskaite A, Kamau C. Does occupational distress raise the risk of alcohol 
use, binge-eating, ill health and sleep problems among medical doctors? A UK cross-
sectional study. BMJ Open. (2019) 9:e027362. doi: 10.1136/bmjopen-2018-027362

 19. Liu M, Zhao J. Ethical behaviors among counselors and psychotherapists with 
different professional background. Chin Ment Health J. (2012) 26:819–25. doi: 10.3969/j.
issn.1000-6729.2012.11.004. (in Chinese)

 20. He L. A Survey on the Practice Status of Psychological Counseling and 
Psychotherapists with Different Occupational Back Ground in Guizhou Province. ZunYi 
Medical University. (2022) (MA thesis in Chinese).

 21. Tao R, Jiang F, Min K, Liu T, Liu Y, Xia L, et al. Alcohol use among mental health 
professionals in China: a nationwide cross-sectional survey. Alcohol Alcohol. (2021) 
56:351–9. doi: 10.1093/alcalc/agaa065

 22. Yip BH, Chung RY, Chung VC, Kim J, Chan IW, Wong MC, et al. Is alcohol use 
disorder identification test (Audit) or its shorter versions more useful to identify risky 

drinkers in a Chinese population? A diagnostic study. PLoS One. (2015) 10:e0117721. 
doi: 10.1371/journal.pone.0117721

 23. Li Q, Babor TF, Hao W, Chen X. The Chinese translations of alcohol use disorders 
identification test (Audit) in China: a systematic review. Alcohol Alcohol. (2011) 
46:416–23. doi: 10.1093/alcalc/agr012

 24. Poghosyan L, Aiken LH, Sloane DM. Factor structure of the Maslach burnout 
inventory: An analysis of data from large scale cross-sectional surveys of nurses from 
eight countries. Int J Nurs Stud. (2009) 46:894–902. doi: 10.1016/j.ijnurstu.2009.03.004

 25. Plata A, Motoki K, Spence C, Velasco C. Trends in alcohol consumption in relation 
to the Covid-19 pandemic: a cross-country analysis. Int J Gastron Food Sci. (2022) 
27:100397. doi: 10.1016/j.ijgfs.2021.100397

 26. Wang L. Study on the Competence Characteristics Model of Chinese Therapists. 
Beijing: Capital Medical University (2007) (in Chinese).

 27. Shen J, Wu Z. Research review on domestic clinical psychologist competency 
assessment. Med Philosophy. (2021) 42:50–3. doi: 10.12014/j.issn.1002-0772.2021.12.12. 
(in Chinese)

 28. Patrick ME, Terry-McElrath YM, Miech RA, Keyes KM, Jager J, Schulenberg JE. 
Alcohol use and the Covid-19 pandemic: historical trends in drinking, contexts, and 
reasons for use among U.S. adults. Soc Sci Med. (2022) 301:114887. doi: 10.1016/j.
socscimed.2022.114887

 29. Borges TL, Da Cruz de Sousa LP, Reisdorfer E, KGG V, Pillon SC, Miasso AI. 
Factors associated with alcohol use and abuse in Brazilian primary health care settings. 
Arch Psychiatr Nurs. (2021) 35:486–90. doi: 10.1016/j.apnu.2021.06.008

 30. Hitzemann R, Bergeson SE, Berman AE, Bubier JA, Chesler EJ, Finn DA, et al. Sex 
differences in the brain transcriptome related to alcohol effects and alcohol use disorder. 
Biol Psychiatry. (2022) 91:43–52. doi: 10.1016/j.biopsych.2021.04.016

 31. Garnett C, Kastaun S, Brown J, Kotz D. Alcohol consumption and associations 
with sociodemographic and health-related characteristics in Germany: a population 
survey. Addict Behav. (2022) 125:107159. doi: 10.1016/j.addbeh.2021.107159

 32. Dir AL, Bell RL, Adams ZW, Hulvershorn LA. Gender differences in risk factors 
for adolescent binge drinking and implications for intervention and prevention. Front 
Psych. (2017) 8:289. doi: 10.3389/fpsyt.2017.00289

 33. An FR, Xiang YT, Yu L, Ding YM, Ungvari GS, Chan SW, et al. Prevalence of 
nurses' smoking habits in psychiatric and general hospitals in China. Arch Psychiatr 
Nurs. (2014) 28:119–22. doi: 10.1016/j.apnu.2013.11.008

 34. Li Y, Wang J, Zhao L, Wang Z, Yu D, He Y, et al. The drinking status and associated 
factors in adults in China. Chin J Epidemiol. (2018) 39:898–903. doi: 10.3760/cma.j.is
sn.0254-6450.2018.07.007. (in Chinese)

 35. Yonek JC, Meacham MC, Shumway M, Tolou-Shams M, Satre DD. Smoking 
reduction is associated with lower alcohol consumption and depressive symptoms 
among young adults over one year. Drug Alcohol Depend. (2021) 227:108922. doi: 
10.1016/j.drugalcdep.2021.108922

 36. Garnett C, Oldham M, Shahab L, Tattan-Birch H, Cox S. Characterising smoking 
and smoking cessation attempts by risk of alcohol dependence: a representative, cross-
sectional study of adults in England between 2014-2021. Lancet Reg Health Eur. (2022) 
18:100418. doi: 10.1016/j.lanepe.2022.100418

 37. Tiguman GMB, Silva MT, Galvao TF. Prevalence of depressive and anxiety 
symptoms and their relationship with life-threatening events, tobacco dependence and 
hazardous alcohol drinking: a population-based study in the Brazilian Amazon. J Affect 
Disord. (2022) 298:224–31. doi: 10.1016/j.jad.2021.10.059

 38. GBD 2019 Tobacco Collaborators. Spatial, temporal, and demographic patterns in 
prevalence of smoking tobacco use and attributable disease burden in 204 countries and 
territories, 1990-2019: a systematic analysis from the global burden of disease study 
2019. Lancet. (2021) 397:2337–60. doi: 10.1016/S0140-6736(21)01169-7

 39. Shin J, Paik HY, Joung H, Shin S. Smoking and alcohol consumption influence the 
risk of cardiovascular diseases in Korean adults with elevated blood pressure. Nutr 
Metab Cardiovasc Dis. (2022) 32:2187–94. doi: 10.1016/j.numecd.2022.06.004

 40. Huang J, Leung DK, Chan EO, Lok V, Leung S, Wong I, et al. A global trend 
analysis of kidney cancer incidence and mortality and their associations with smoking, 
alcohol consumption, and metabolic syndrome. Eur Urol Focus. (2022) 8:200–9. doi: 
10.1016/j.euf.2020.12.020

 41. Tverdal A, Selmer R, Thelle DS. Alcohol consumption and incidence of pancreatic 
cancer. Glob Epidemiol. (2022) 4:100078. doi: 10.1016/j.gloepi.2022.100078

 42. Brown J, West R, Beard E, Brennan A, Drummond C, Gillespie D, et al. Are recent 
attempts to quit smoking associated with reduced drinking in England? A cross-
sectional population survey. BMC Public Health. (2016) 16:535. doi: 10.1186/
s12889-016-3223-6

 43. Windle M, Windle RC. Sex differences in peer selection and socialization for 
alcohol use from adolescence to young adulthood and the influence of marital and 
parental status. Alcohol Clin Exp Res. (2018) 42:2394–402. doi: 10.1111/acer.13894

 44. Evans-Polce RJ, Jang BJ, Maggs JL, Patrick ME. Gender and age differences in the 
associations between family social roles and excessive alcohol use. Soc Sci Med. (2020) 
244:112664. doi: 10.1016/j.socscimed.2019.112664

414

https://doi.org/10.3389/fpubh.2023.1084259
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.glohj.2021.02.004
https://doi.org/10.1016/j.ajp.2021.102676
https://doi.org/10.1016/j.drugalcdep.2022.109285
https://doi.org/10.1016/j.drugalcdep.2022.109285
https://doi.org/10.1016/j.heliyon.2022.e09325
https://doi.org/10.1016/j.ypmed.2021.106854
https://doi.org/10.1016/j.ypmed.2021.106422
https://doi.org/10.3969/j.issn.1674-2257.2022.01.025. (in Chinese)
https://doi.org/10.1016/j.comppsych.2021.152278
https://doi.org/10.1016/j.jsurg.2022.04.015
https://doi.org/10.1016/j.jsurg.2022.04.015
https://doi.org/10.1016/j.ynstr.2019.100149
https://doi.org/10.1016/j.addbeh.2021.107003
https://doi.org/10.1016/j.addbeh.2021.107003
https://doi.org/10.1016/s2215-0366(18)30337-7
https://doi.org/10.1016/s2215-0366(18)30337-7
https://doi.org/10.1016/j.eclinm.2020.100692
https://doi.org/10.1016/j.shaw.2021.12.1672
https://doi.org/10.1016/j.drugalcdep.2015.12.038
https://doi.org/10.3389/fpsyt.2022.933814
https://doi.org/10.1016/j.cnur.2021.11.006
https://doi.org/10.1136/bmjopen-2018-027362
https://doi.org/10.3969/j.issn.1000-6729.2012.11.004. (in Chinese)
https://doi.org/10.3969/j.issn.1000-6729.2012.11.004. (in Chinese)
https://doi.org/10.1093/alcalc/agaa065
https://doi.org/10.1371/journal.pone.0117721
https://doi.org/10.1093/alcalc/agr012
https://doi.org/10.1016/j.ijnurstu.2009.03.004
https://doi.org/10.1016/j.ijgfs.2021.100397
https://doi.org/10.12014/j.issn.1002-0772.2021.12.12. (in Chinese)
https://doi.org/10.12014/j.issn.1002-0772.2021.12.12. (in Chinese)
https://doi.org/10.1016/j.socscimed.2022.114887
https://doi.org/10.1016/j.socscimed.2022.114887
https://doi.org/10.1016/j.apnu.2021.06.008
https://doi.org/10.1016/j.biopsych.2021.04.016
https://doi.org/10.1016/j.addbeh.2021.107159
https://doi.org/10.3389/fpsyt.2017.00289
https://doi.org/10.1016/j.apnu.2013.11.008
https://doi.org/10.3760/cma.j.issn.0254-6450.2018.07.007. (in Chinese)
https://doi.org/10.3760/cma.j.issn.0254-6450.2018.07.007. (in Chinese)
https://doi.org/10.1016/j.drugalcdep.2021.108922
https://doi.org/10.1016/j.lanepe.2022.100418
https://doi.org/10.1016/j.jad.2021.10.059
https://doi.org/10.1016/S0140-6736(21)01169-7
https://doi.org/10.1016/j.numecd.2022.06.004
https://doi.org/10.1016/j.euf.2020.12.020
https://doi.org/10.1016/j.gloepi.2022.100078
https://doi.org/10.1186/s12889-016-3223-6
https://doi.org/10.1186/s12889-016-3223-6
https://doi.org/10.1111/acer.13894
https://doi.org/10.1016/j.socscimed.2019.112664


Tao et al. 10.3389/fpubh.2023.1084259

Frontiers in Public Health 09 frontiersin.org

 45. Liu R, Chen L, Zhang F, Zhu R, Lin X, Meng X, et al. Trends in alcohol intake and 
the association between socio-demographic factors and volume of alcohol intake 
amongst adult male drinkers in China. Int J Environ Res Public Health. (2019) 16:573. 
doi: 10.3390/ijerph16040573

 46. Pjrek E, Silberbauer L, Kasper S, Winkler D. Alcohol consumption in 
Austrian physicians. Ann General Psychiatry. (2019) 18:22. doi: 10.1186/
s12991-019-0246-2

 47. Wang X, Chen Q, Zhao Q, Zhu C. Alcohol consumption and income: evidence 
from one-sample and two-sample Mendelian randomizations. Econ Lett. (2022) 
219:110788. doi: 10.1016/j.econlet.2022.110788

 48. Shahi S, Paudel DR, Bhandari TR. Burnout among resident doctors: An 
observational study. Ann Med Surg (Lond). (2022) 76:103437. doi: 10.1016/j.
amsu.2022.103437

 49. Kuriyama A, Shikino K, Moriya M, Sadohara M, Nonaka S, Nagasaki K, et al. 
Burnout, depression, anxiety, and insomnia of internists and primary care physicians 
during the Covid-19 pandemic in Japan: a cross-sectional survey. Asian J Psychiatr. 
(2022) 68:102956. doi: 10.1016/j.ajp.2021.102956

 50. Daryanto B, Rahmadiani N, Amorga R, Kautsarani I, Susilo H, Persada Isma SP. 
Burnout syndrome among residents of different surgical specialties in a tertiary referral 
teaching hospital in Indonesia during Covid-19 pandemic. Clin Epidemiol Glob Health. 
(2022) 14:100994. doi: 10.1016/j.cegh.2022.100994

 51. Acar Sevinc S, Metin S, Balta Basi N, Cinar AS, Turkel Ozkan M, Oba S. Anxiety 
and burnout in anesthetists and intensive care unit nurses during the Covid-19 
pandemic: a cross-sectional study. Braz J Anesthesiol. (2022) 72:169–75. doi: 10.1016/j.
bjane.2021.07.011. (in Chinese)

 52. Ma X, Jiang H, Guo Y, Chang G, Zhang Y, Zhou Y. The relationship between 
mental health status and job burnout of medical staffs during the outbreak of Covid-19. 
J Clin Psychiatry. (2022) 32:33–8. doi: 10.3969/j.issn.1005-3220.2022.01.010

 53. Navines R, Olive V, Fonseca F, Martin-Santos R. Work stress and resident burnout, 
before and during the Covid-19 pandemia: An up-date. Med Clin (Engl Ed). (2021) 
157:130–40. doi: 10.1016/j.medcle.2021.04.005

 54. Zisook S, Doran N, Mortali M, Hoffman L, Downs N, Davidson J, et al. 
Relationship between burnout and major depressive disorder in health professionals: a 
hear report. J Affect Disord. (2022) 312:259–67. doi: 10.1016/j.jad.2022.06.047

415

https://doi.org/10.3389/fpubh.2023.1084259
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.3390/ijerph16040573
https://doi.org/10.1186/s12991-019-0246-2
https://doi.org/10.1186/s12991-019-0246-2
https://doi.org/10.1016/j.econlet.2022.110788
https://doi.org/10.1016/j.amsu.2022.103437
https://doi.org/10.1016/j.amsu.2022.103437
https://doi.org/10.1016/j.ajp.2021.102956
https://doi.org/10.1016/j.cegh.2022.100994
https://doi.org/10.1016/j.bjane.2021.07.011. (in Chinese)
https://doi.org/10.1016/j.bjane.2021.07.011. (in Chinese)
https://doi.org/10.3969/j.issn.1005-3220.2022.01.010
https://doi.org/10.1016/j.medcle.2021.04.005
https://doi.org/10.1016/j.jad.2022.06.047


Frontiers in Public Health 01 frontiersin.org

Overtime work, job autonomy, 
and employees’ subjective 
well-being: Evidence from China
Shusheng Yang 1, Lijuan Chen 2 and Xianjin Bi 3*
1 School of Humanities and Foreign Languages, Qingdao University of Technology, Qingdao, Shandong, 
China, 2 High-Quality Development Evaluation Institute, Nanjing University of Posts and 
Telecommunications, Nanjing, China, 3 College of Public Administration, Shandong Agricultural 
University, Taian, Shandong, China

Introduction: Chinese workers suffer more from overtime than in many 
countries. Excessive working hours can crowd out personal time and cause 
work-family imbalance, affecting workers’ subjective well-being. Meanwhile, 
self-determination theory suggests that higher job autonomy may improve the 
subjective well-being of employees.

Methods: Data came from the 2018 China Labor-force Dynamics Survey (CLDS 
2018). The analysis sample consisted of 4,007 respondents. Their mean age was 
40.71 (SD = 11.68), and 52.8% were males. This study adopted four measures of 
subjective well-being: happiness, life satisfaction, health status, and depression. 
Confirmation factor analysis was employed to extract the job autonomy factor. 
Multiple linear regression methods were applied to examine the relationship 
between overtime, job autonomy, and subjective well-being.

Results: Overtime hours showed weak association with lower happiness 
(β  = −0.002, p  < 0.01), life satisfaction (β  = −0.002, p  < 0.01), and health status 
(β  = −0.002, p  < 0.001). Job autonomy was positively related to happiness 
(β = 0.093, p < 0.01), life satisfaction (β = 0.083, p < 0.01). There was a significant 
negative correlation between involuntary overtime and subjective well-being. 
Involuntary overtime might decrease the level of happiness (β = −0.187, p < 0.001), 
life satisfaction (β = −0.221, p < 0.001), and health status (β = −0.129, p < 0.05) and 
increase the depressive symptoms (β = 1.157, p < 0.05).

Conclusion: While overtime had a minimal negative effect on individual subjective 
well-being, involuntary overtime significantly enlarged it. Improving individual’s 
job autonomy is beneficial for individual subjective well-being.

KEYWORDS

overtime work, job autonomy, subjective well-being, involuntary overtime, China

Introduction

Economic development does not necessarily lead to reduced working hours and extended 
leisure time. On the contrary, working overtime has gradually become a new normal in China 
in recent years, especially in some industries. In 2016, a famous Chinese Internet company 
claimed that it was performing the “996” working-time system, which requires the employees 
to work from 9 a.m. to 9 p.m. for 6 days a week. This working-time system has become an implied 
routine among technology companies, startups, and other private businesses. This phenomenon 
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has brought “working overtime” back into public view and aroused 
widespread concern, although it had existed for a long time in labor-
intensive industrialization (1).

Since 1995, China has implemented a working-time system of 8 h 
a day, 5 days a week. Based on the standard working hours, overtime 
work was usually defined as working more than 40 h a week (2). A 
recent meta-analysis of working overtime among Chinese employees 
showed that work hours exhibited a fluctuating upward trend (3). 
Working overtime had become an unofficial part of life. Cooke 
surveyed small commercial and retail businesses in China and found 
that 22% of participants worked over 70 h a week (4). According to the 
China Labor Statistics Yearbook (NBS, 2021), the average weekly 
working hours of the 2020 Chinese urban employees were 47 h (48.1 h 
for males and 45.6 h for females). Among the 19 industries announced, 
18 had average weekly working hours of more than 40 h, and 14 had 
more than 44 h. Workers in the lodging and catering industry and 
wholesale and retail industry worked 52.6 and 50.1 h a week, 
respectively, experiencing longer working hours than their 
counterparts in other industries. Chinese workers suffer from more 
severe overtime work than in other OECD countries (5).

Figure 1 showed the weekly working hours per week of urban 
employed persons by educational attainment (NBS, 2021). This 
indicated that the average working hours of Chinese employees had 
been on the rise in recent years. While employees of all educational 
levels worked overtime in general, there was a gap between employees 
of different education levels. The average weekly working hours of 
no-schooling and primary education employees were lower than those 
of higher education employees, mainly because most of them worked 
in agriculture, forestry, animal husbandry, and fishing industries, 
where the average working hours were lower. Employees with junior 
high and high school education levels had the highest average weekly 
work hours. They are low-educated and low-skilled, work mainly in 
labor-intensive industries and have to face severe overtime.

Tsai et al. examined the convergence and divergence pattern of 
working overtime in four East Asia countries/districts: Japan, South 

Korea, Taiwan, and China (6). They found that professional employees 
experienced more working overtime in Japan, while workers in 
disadvantaged situations (e.g., migrant workers) experienced long 
work hours in China. Compared to their full-time counterparts, 
casual workers appeared to work longer to compensate for their wages. 
Based on Self-determination theory, work motivation can be classified 
into internal motivation (e.g., participating in activities, gaining more 
knowledge, improving skills, and building social connections) and 
external motivation (e.g., earning rewards and avoiding punishment) 
(7–9). Therefore, Liu et al. proposed an overtime motivation model 
consisting of internal and external motivation factors (5). Multiple 
factors can drive overtime at the same time. Working overtime is 
sometimes not optional for some employees, even though others 
choose or even pursue overtime for some reason. Previous studies 
documented that considerable working overtime is mandatory and 
often imposed by their supervisors without advance notice (10, 11).

Subjective well-being (SWB) includes cognitive assessment of 
whole life satisfaction and some particular aspects of life, such as job 
satisfaction, health status, and positive and negative emotional 
responses to ongoing life (12, 13). In recent years, overtime has been 
considered a key factor influencing people’s well-being. Previous 
empirical literature suggested a negative relationship between 
overtime and well-being (14). Studies indicated that working overtime 
was related to increased work-life conflict (15, 16), job burnout (17), 
fatigue, depression, and stress (18). As a result, working overtime 
impairs workers’ well-being (19).

Long working hours were associated with psychological 
impairments in various circumstances. Ahn noted that less work hours 
induced individuals to exercise regularly and decreased the likelihood 
of smoking (20). There were correlations between overwork and 
smoking, alcoholism, and overeating (21, 22). A meta-analysis reported 
a negative association between weekly work hours and health (23). Van 
der Hulst (24) found that long work hours might trigger physical 
diseases, such as cardiovascular and diabetes, and increase self-reported 
subjective fatigue and declining health. Caruso et al. concluded that 
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working overtime was related to ill health, higher injury rates, and 
higher mortality (25). The adverse effects of long working hours on the 
physical health of workers also included shortened sleep, 
musculoskeletal disorders, psychosomatic symptoms, cerebrovascular 
diseases, hypertension, obesity, risk of stroke, and other diseases 
(26–31).

The negative association between long work hours and psychological 
consequences is well documented. Excessive overtime work was related 
to a higher risk of mental health problems (32). Virtanen et al. conducted 
a meta-analysis and concluded that long working hours were positively 
associated with depressive symptoms, and this association was stronger 
in Asian countries than in others (33). Ma’s study indicated that long 
working hours had positive and significant relationship with the risk of 
mental illness, and the effect was more significant for women, white-
collar workers, and employees in micro-firms, compared with their 
counterparts (34). Sex-stratified analysis showed that working long hours 
increased the odds of depression and anxiety symptoms among females 
(35). Besides depression and anxiety symptoms, other psychological 
issues, such as stress and suicidal tendencies, were also proven to 
be related to long working hours (36, 37).

Though overtime had an adverse effect on well-being, the effect 
might be offset to some extent when workers volunteered to work 
overtime. A study highlighted the risks for employees’ well-being 
associated with unregulated extended work availability – especially 
when it is perceived as illegitimate (38). Employees who work long 
hours against their will are more likely to experience a lower level of 
subjective well-being than those who choose to work overtime. 
Karhula et al. suggested that tight deadlines, performance pressure, 
weekend work and lack of working time autonomy are linked to 
impaired well-being among health care employees (39).

Self-determination theory assumes that people have basic 
psychological needs for autonomy, relatedness, and competence, which 
are essential for well-being (40). Research has suggested a relationship 
between autonomy and subjective well-being (41). Job autonomy, often 
measured by the extent to which individuals can decide what to do and 
how and when to do it (42), can increase workers’ sense of control (43) 
and decrease work-life conflict (16), thereby serving as a significant 
predictor of well-being. Yu and Leka highlighted that control over 
time-off was related to decreased depression, anxiety, stress and work–
family conflict, while control over daily hours was related to decreased 
stress and work–family conflict (41). Previous literature showed that 
autonomy was one of the strongest predictors of individuals’ life 
satisfaction and happiness. It exerted direct and indirect impacts on 
different SWB facets in Lebanese nurses, including life satisfaction, 
happiness, and positive and negative emotions (44). Bastida, Neira, and 
Lacalle-Calderon analyzed data from the European Social Survey and 
found that job discretion influenced SWB, which differed between 
males and females (45).

The relationship between overtime, job autonomy, and subjective 
well-being has been well established with the growing literature. 
However, the evidence of this relationship was mostly limited to 
western countries and East Asia countries such as Japan and Korea. 
Few studies have been conducted on overtime, job autonomy, and 
well-being in China, where workers are experiencing serious overtime 
and less job autonomy. Moreover, in China, though overtime is a 
common problem faced by employees in almost all industries in 
China, it is more serious for low-educated and low-skilled employees, 
which is considerably different from the high-educated study 

populations (e.g., medical staff and teachers) in previous studies in 
other countries. In these respects, this study aims to fill the research 
gap by addressing the association between overtime-related factors 
(particularly overtime hours, voluntary overtime, and job autonomy) 
and subjective well-being among Chinese employees. In view of this, 
the following hypotheses were formulated:

H1: Overtime hours have a negative relationship with the 
subjective well-being of employees.

H2: Job autonomy has a positive relationship with the subjective 
well-being of employees.

H3: There are interactive effects of overtime hours and job 
autonomy on the subjective well-being of employees who 
work overtime.

Materials and methods

Sample

We obtained data from the 2018 China Labor-force Dynamics 
Survey (CLDS 2018), a comprehensive survey focusing on the labor force 
aged 15–64 in China’s urban and rural areas. CLDS uses a multi-stage, 
multi-level probability sampling method proportional to the size of the 
labor force, which covers 28 provinces and cities in China (excluding 
Xinjiang, Tibet, and Hainan). It collects information on respondents’ 
education, employment, labor rights, occupational mobility, occupational 
protection and health, and occupations. The survey’s core information 
focuses on the current work situation and changes in satisfaction and 
happiness. Moreover, the survey collects community information about 
the labor force and family information such as demographic structure 
and financial and property status. CLDS 2018 contains a sample size of 
381 communities/villages, 9,868 households, and 16,537 individuals. The 
present study retained 4,081 respondents from the survey who provided 
information on all the key variables: overtime hours, job autonomy, 
voluntary overtime, and subjective well-being. After excluding samples 
with missing values in other variables, our analysis sample was 4,007. 
Their mean age was 40.71 (SD = 11.68), and 52.8% were males. Given that 
the voluntary overtime variable was not applicable to the non-overtime 
group, it was only for the overtime group, with a subsample size of 1,188 
(Mean = 0.31, SD = 11.68).

Survey questions and variables

Subjective well-being: Literature has suggested two common 
measurements of subjective well-being. One is life satisfaction 
orientation, including the assessment of happiness and life satisfaction 
in general and in specific aspects (46, 47). The other is health 
psychology orientation, which contains positive and negative 
emotions related to psychological well-being (48, 49). Therefore, the 
present study employed four indicators of subjective well-being: 
happiness, life satisfaction, health status, and depression. In the CLDS 
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survey, happiness was measured using the question “In general, do 
you think your life is happy?” with a 5-point Likert scale answer (from 
0 = very unhappy to 4 = very happy). Life satisfaction was obtained 
using the question, “In general, are you  satisfied with your life?” 
Options were scored from 0 (very unsatisfied) to 4 (very satisfied). 
Health status was constructed based on self-reported health, ranging 
from 0 to 4, with higher scores representing better health status. 
Depression was measured using the Center for Epidemiologic Studies 
Depression Scale (CES-D), which was developed by Radloff in 1977 
and verified as a valid and reliable instrument for measuring 
depression among Chinese individuals (50–52). CES-D has 20 
measurement items. Options were coded as “0” for basically no, “1” 
for rarely, “2” for often, and “3” for almost often. Scores were summed 
at 0–60; the higher the score, the greater the depression symptoms.

Overtime hours referred to the total overtime hours worked by the 
respondents in the previous month. To reduce sample attrition, 
we assigned 0 to the overtime hours of workers who did not work 
overtime in the previous month.

Voluntary overtime referred to whether the respondents have the 
option of working overtime.

Job autonomy was measured using the following three questions: 
“To what extent is the work content determined by yourself?,” “To 
what extent is the progress of the work determined by yourself?,” and 
“To what extent is the workload/intensity determined by yourself?” 
Responses ranged from 1 (totally up to others) to 3 (totally up to 
oneself). Principal component factor analysis was employed to extract 
a common factor from these three questions (KMO = 0.776, 
Cronbach’s α = 0.953). Table 1 shows the rotated standardized factor 
loadings of the observable variables.

Our regression models also considered covariates, mainly 
socioeconomic and demographic indicators. The control variables 
included gender (1 = male, 0 = female), age (continuous, ranging from 
15 to 74), marital status (1 = unmarried, 0 = married), membership of 
the Communist Party of China (CPC) (1 = yes, 0 = no), hukou status 
(1 = urban, 0 = rural), educational years (continuous, ranging from 0 
to 19), and income (personal wage income in 2017, continuous and 
logarithmic, ranging from 0 to 12.35). Income was winsorized at the 
1 and 99% levels to reduce the impact of outliers.

Statistical analysis

This study extracted the job autonomy factor using confirmatory 
factor analysis (CFA) based on related questions. The bivariate 
correlation method was performed to analyze the associations 
between the indicators of subjective well-being and other factors that 
might impact them. Further analyses were conducted to test the 

relationships between overtime hours, job autonomy, and subjective 
well-being using multiple linear regression approaches. Finally, the 
study examined the associations between overtime hours, voluntary 
overtime and subjective well-being among overtime workers. The 
latter two analyzes only involved the overtime group, with a sample 
size of 1,188. All analyses were conducted using Stata 16.0.

Results

The means, standard deviations (SDs), and associations between 
variables are shown in Table  2. The means of happiness, life 
satisfaction, and health status were above the average (2.889, 2.806, 
and 2.896, respectively). The mean depression was 6.619 (SD = 8.939). 
The mean overtime hours were 22.248 in the previous month. Mean 
job autonomy was below zero, which means employees had lower job 
autonomy than other labor market participants such as employers, 
self-employed, and farmers. Most respondents were married, had 
rural hukou status, and had no affiliation with CPC.

There was a very strong correlation between happiness and life 
satisfaction (r = 0.764, p < 0.001). Overtime hours were negatively 
related to happiness (r  = −0.063, p  < 0.001) and life satisfaction 
(r  = −0.083, p  < 0.001). Job autonomy was positively related to 
happiness (r = 0.079, p < 0.001), life satisfaction (r = 0.077, p < 0.001), 
and health status (r = 0.056, p < 0.001); it was negatively related to 
depression (r  = −0.037, p  < 0.05). Regarding controlled variables, 
males showed fewer depressive symptoms than females. Older age was 
associated with bad health status. Being unmarried showed negative 
relationships with happiness and life satisfaction and positive 
relationships with health status and depression. Membership in CPC 
showed a similar pattern to educational years; both were positively 
related to happiness, life satisfaction, and health status and negatively 
related to depression. Urban hukou status was associated with higher 
happiness and life satisfaction. Income was positively associated with 
happiness, life satisfaction and health status and negatively associated 
with depressive symptoms.

Job autonomy and voluntary overtime were considered two facets 
of job control. To examine the relationship between overtime hours 
and job autonomy and well-being, we tested the independent and 
interactive effects of overtime hours and job autonomy, overtime 
hours and voluntary overtime, respectively. Table 3 presents the results 
of multiple linear regression analysis of overtime hours and job 
autonomy. Overtime hours showed significantly correlate with 
happiness, life satisfaction, and health status. The associations between 
overtime hours and happiness, life satisfaction and health status were 
modest (β  = −0.002, p  < 0.01; β  = −0.002, p  < 0.01; β  = −0.002, 
p < 0.001, separately). Job autonomy was positively related to happiness 

TABLE 1 Standardized factor loadings of the observable variables.

Latent construct Observed variables Factor loading

Job autonomy

To what extent is the work content determined by 

yourself?
0.910

To what extent is the progress of the work determined by 

yourself?
0.929

To what extent is the workload/intensity determined by 

yourself?
0.929
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TABLE 2 General characteristics of variables and bivariate correlation (N = 4,007).

Mean S.D. Happiness Life 
satisfaction

Health 
status

Depression Overtime 
hours

Voluntary 
overtime

Job 
autonomy

Gender Age Marital 
status

Member-
ship of 

CPC

Hukou 
status

Educational 
years

Income

Happiness 2.889 0.836 1.000

Life 

satisfaction
2.806 0.859 0.764*** 1.000

Health 

status
2.896 0.837 0.233*** 0.252*** 1.000

Depression 6.619 8.393 −0.248*** −0.263*** −0.254*** 1.000

Overtime 

hours
22.248 41.071 −0.063*** −0.083*** −0.067*** 0.037* 1.000

Voluntary 

overtime
0.312 0.464 −0.093** −0.103*** −0.084** 0.074* −0.019 1.000

Job 

autonomy
−0.765 0.861 0.079*** 0.077*** 0.056*** −0.037* −0.042** −0.185*** 1.000

Gender 0.528 0.499 −0.020 −0.011 0.021 −0.083*** 0.068*** −0.050+ −0.006 1.000

Age 40.710 11.680 −0.025 0.026+ −0.162*** −0.014 0.039** 0.049+ −0.054*** 0.144*** 1.000

Marital 

status
0.183 0.387 −0.073*** −0.077*** 0.076*** 0.043** −0.023 −0.031 0.003 −0.025 −0.458*** 1.000

Membership 

of CPC
0.153 0.360 0.104*** 0.104*** 0.019 −0.043** −0.093*** 0.009 0.041** 0.101*** 0.079*** −0.053*** 1.000

Hukou 

status
0.345 0.475 0.046** 0.052*** 0.028+ 0.004 −0.136*** 0.136*** −0.004 −0.018 0.035* 0.019 0.173*** 1.000

Educational 

years
11.519 3.735 0.119*** 0.123*** 0.136*** −0.051** −0.237*** 0.049+ 0.084*** 0.000 −0.324*** 0.179*** 0.315*** 0.366*** 1.000

Income 10.297 1.849 0.035* 0.038** 0.073*** −0.071*** −0.057*** −0.071** 0.035* 0.131*** 0.031+ −0.091*** 0.117*** 0.120*** 0.188*** 1.000

***p < 0.001, **p < 0.01, *p < 0.05, +p < 0.1; For the variable “voluntary overtime,” the sample size is 1,188, including only overtime workers.
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(β  = 0.093, p  < 0.01), life satisfaction (β  = 0.083, p  < 0.01). The 
correlations between job autonomy and health and depression did not 
reach significance (see Model 1, Model 3, Model 5, and Model 7 in 
Table 3). There were significant interaction effects of overtime hours 
and job autonomy on health status. More overtime hours would offset 
the positive effect of job autonomy on health status (see Model 6 in 
Table 3). The interaction effects of overtime hours and job autonomy 
on happiness, life satisfaction, and depression did not reach 
significance (see Model 2, Model 4, and Model 8 in Table 3).

We analyzed the relationship between overtime hours and 
voluntary (or involuntary) overtime and employees’ subjective well-
being. The results were presented in Table 4. The results of Model 1, 
Model 3, Model 5, and Model 7 in Table 4 indicated a significant 
negative correlation between involuntary overtime and subjective 
well-being. Involuntary overtime might decrease the level of 
happiness (β  = −0.187, p  < 0.001), life satisfaction (β  = −0.221, 
p < 0.001), and health status (β = −0.129, p < 0.05) and increase the 
depressive symptoms substantially (β = 1.157, p < 0.05). As for the 
interaction effect of overtime hours and voluntary overtime, the 
correlation of interaction term with life satisfaction was significant 
at the 0.1 level (see Model 4  in Table  4). Overtime hours and 

involuntary overtime both reduced employees’ life satisfaction, and 
the longer the involuntary overtime, the deeper the reduction in 
individual’s life satisfaction. The interaction effects of overtime 
hours and voluntary overtime on happiness, health status, and 
depression did not reach significance (see Model 2, Model 6, and 
Model 8 in Table 4).

Discussion

The research field of well-being is devoting much effort to 
identifying the influencing factors in the workplace. Company-
oriented long working hours have become an important strategy for 
coping with human resource shortages and maximizing the 
exploitation of human resources, which are considered related to 
lower well-being. Although overtime patterns are heterogeneous 
across individuals in different industries and with different socio-
demographic characteristics, they also have some features in common. 
Therefore, we  introduced overtime and job control, including 
worktime control and job autonomy, into the study on employees’ 
subjective well-being. Our study estimated the influence of overtime 

TABLE 3 Multiple linear regression analysis of overtime hours and job autonomy.

Happiness Life satisfaction Health status Depression

(1) (2) (3) (4) (5) (6) (7) (8)

Overtime hours
−0.002** −0.001 −0.002** −0.002* −0.002*** −0.003*** 0.005 0.006

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.006) (0.009)

Job autonomy
0.093** 0.071+ 0.083** 0.080* 0.025 0.066+ −0.161 −0.202

(0.029) (0.037) (0.031) (0.039) (0.029) (0.036) (0.301) (0.381)

Overtime 

hours × Job 

autonomy

0.001 0.000 −0.001+ 0.001

(0.001) (0.001) (0.001) (0.007)

Gender (female = 0)
−0.073 −0.075 −0.081 −0.081 0.043 0.047 −1.658** −1.662**

(0.052) (0.052) (0.054) (0.054) (0.050) (0.050) (0.529) (0.530)

Age
−0.001 −0.001 0.004 0.004 −0.009*** −0.009*** −0.001 −0.001

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.028) (0.028)

Marital status 

(married = 0)

−0.155* −0.158* −0.063 −0.063 0.077 0.083 0.615 0.608

(0.075) (0.075) (0.078) (0.078) (0.073) (0.073) (0.770) (0.771)

Membership of CPC 

(no = 0)

0.191** 0.194** 0.202** 0.202** 0.018 0.012 0.499 0.505

(0.068) (0.068) (0.071) (0.071) (0.066) (0.066) (0.696) (0.697)

Hukou status 

(rural = 0)

−0.041 −0.041 −0.066 −0.066 −0.095+ −0.095+ 1.210* 1.210*

(0.057) (0.057) (0.059) (0.059) (0.055) (0.055) (0.584) (0.585)

Educational years
0.013 0.012 0.025** 0.025** 0.004 0.005 −0.055 −0.055

(0.009) (0.009) (0.009) (0.009) (0.008) (0.008) (0.088) (0.089)

Income (ln)
0.001 0.000 −0.002 −0.002 0.008 0.010 −0.195 −0.196

(0.015) (0.015) (0.015) (0.015) (0.014) (0.014) (0.150) (0.150)

Constant
2.956*** 2.955*** 2.504*** 2.504*** 3.150*** 3.152*** 10.068*** 10.066***

(0.225) (0.225) (0.233) (0.233) (0.218) (0.217) (2.297) (2.298)

N 1,188 1,188 1,188 1,188 1,188 1,188 1,188 1,188

R2 0.037 0.038 0.045 0.045 0.035 0.038 0.017 0.017

***p < 0.001, **p < 0.01, *p < 0.05, +p < 0.1; Standard errors are in parentheses.
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hours, voluntary overtime, and job autonomy on subjective well-being 
among employees in China.

The associations between overtime hours and subjective well-
being were modest in three aspects (happiness, life satisfaction, and 
self-reported health status) among Chinese workers. Though the 
relationship between overtime and well-being was documented in 
previous literature, a few studies found no evidence for these 
workhour effects (53, 54). Sparks et al. reported that the extent of 
association between overtime and adverse health outcome is modest 
(55). In this regard, the correlation between overtime hours and well-
being remained suspicious. More work should be done across different 
population groups before firm conclusions can be drawn. Working 
overtime would squeeze time for family activities, leisure, and fatigue 
recovery and interfere with work-home balance, thereby lowering 
workers’ well-being. However, this association was relatively weak in 
this study, not exerting a large effect on individuals’ subjective well-
being. For some employees, overtime might compensate for their low 
income. Given that overtime premium was relatively better in China 
than in other countries, overtime premium might account for 50% of 
employees’ salary (6, 56). The increase in income might offset the 
negative impact of overtime, ascribed to the positive relationship 
between income and well-being (57, 58).

There was a significant relationship between job autonomy and 
employees’ well-being. The more control employees had over their 
work content, work progress, and workload, the better their well-being 
(i.e., higher levels of happiness, life satisfaction, and health status). The 
results were consistent with the self-determination theory. Meeting 
the basic psychological needs for autonomy would increase the 
employees’ well-being. The association between job autonomy and 
subjective well-being might differ across socio-cultural contexts. 
Ghazzawi et al. found that the association between job autonomy and 
subjective well-being can only be achieved through engagement in 
increasing structural job resources and increasing challenging job 
demands, as collectivistic culture decreases employees’ perceptions of 
work autonomy (44).

Compared to voluntary overtime, involuntary overtime was 
detrimental to well-being. Involuntary overtime was related to a lower 
level of happiness, life satisfaction, self-reported health status, and 
more depression symptoms. Employees who volunteered to work long 
hours might make arrangements for families in advance and 
be mentally prepared for overtime, thus reducing the work-home 
conflict and offsetting the negative effect on well-being (59, 60). 
Employer-mandated overtime has an additional detrimental effect on 
individuals’ well-being (61). Employees who are self-driven and have 

TABLE 4 Multiple linear regression of overtime hours and voluntary overtime.

Happiness Life satisfaction Health status Depression

(1) (2) (3) (4) (5) (6) (7) (8)

Overtime hours
−0.002** −0.002* −0.002** −0.001 −0.002*** −0.002* 0.005 −0.001

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.006) (0.008)

Voluntary overtime 

(yes = 0)

−0.187*** −0.161* −0.221*** −0.140* −0.129* −0.083 1.157* 0.585

(0.054) (0.068) (0.056) (0.070) (0.052) (0.066) (0.553) (0.695)

Overtime 

hours × Voluntary 

overtime

−0.001 −0.003+ −0.002 0.019

(0.001) (0.001) (0.001) (0.014)

Gender (female = 0)
−0.072 −0.072 −0.082 −0.083 0.040 0.039 −1.630** −1.619**

(0.052) (0.052) (0.054) (0.053) (0.050) (0.050) (0.528) (0.528)

Age
−0.001 −0.001 0.005+ 0.005+ −0.009*** −0.009*** −0.004 −0.003

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.028) (0.028)

Marital status 

(married = 0)

−0.148* −0.149* −0.059 −0.061 0.076 0.075 0.631 0.648

(0.075) (0.075) (0.078) (0.078) (0.073) (0.073) (0.768) (0.768)

Membership of CPC 

(no = 0)

0.186** 0.189** 0.196** 0.203** 0.014 0.018 0.531 0.481

(0.068) (0.068) (0.070) (0.070) (0.066) (0.066) (0.695) (0.696)

Hukou status (rural = 0)
−0.026 −0.025 −0.045 −0.044 −0.081 −0.081 1.079+ 1.073+

(0.057) (0.057) (0.059) (0.059) (0.056) (0.056) (0.587) (0.587)

Educational years
0.016+ 0.016+ 0.028** 0.028** 0.005 0.005 −0.064 −0.059

(0.009) (0.009) (0.009) (0.009) (0.008) (0.008) (0.088) (0.088)

Income (ln)
−0.002 −0.002 −0.006 −0.007 0.006 0.005 −0.172 −0.163

(0.015) (0.015) (0.015) (0.015) (0.014) (0.014) (0.150) (0.150)

Constant
2.901*** 2.901*** 2.476*** 2.475*** 3.164*** 3.164*** 9.856*** 9.862***

(0.222) (0.222) (0.230) (0.229) (0.215) (0.215) (2.266) (2.266)

N 1,188 1,188 1,188 1,188 1,188 1,188 1,188 1,188

R2 0.039 0.039 0.051 0.054 0.039 0.040 0.021 0.022

***p < 0.001, **p < 0.01, *p < 0.05, +p < 0.1; Standard errors are in parentheses.
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higher achievement motivation work long hours more often (62, 63). 
For these people, rewards or promotion opportunities accompanied 
by working overtime would also counteract the negative effect on well-
being. A study on work-nonwork balance also indicated that 
involuntary overtime had a negative effect, and voluntary overtime 
had a positive direct effect but a negative indirect effect (64).

Strengths and limitations

Chinese culture is distinctive from other countries (65). Lockett 
proposed four main features of Chinese culture related to organization, 
including group orientation and respect for hierarchy (66). Thus, the 
overtime culture is widely accepted and has even become an important 
part of code in many corporates in China (67, 68). In China, overtime 
hours show only a moderate correlation with the well-being of 
employees. Meanwhile, whether voluntarily working overtime is salient 
for their well-being. Involuntary overtime poses more work-home 
imbalance to people who do not accept overtime culture, which is 
detrimental to their well-being. In addition, as material needs have been 
met, job design with high autonomy is supposed to be an important 
means to improve employees’ well-being. This research systematically 
analyzed overtime, voluntary overtime, job autonomy, and employees’ 
well-being, supplementing empirical evidence from China in related 
research fields. Given the deficient implementation of China’s labor 
security system, overtime and job autonomy should receive more 
public attention.

This study has some limitations. First, due to data limitations, 
we could not identify specific overtime patterns, such as work shifts, 
precariousness, and weekend overtime, which have been proven related 
to well-being in some literature. Second, the study could not assess the 
causal mechanisms of overtime, job autonomy, and well-being due to 
the limitation of the cross-sectional data. Extending the observation 
period and systematically testing key time thresholds for the 
development of overtime and job autonomy could have increased 
confidence in the findings. Third, overtime and job autonomy might 
have a lag effect or a cumulative effect on employees’ well-being when 
overtime was considered unacceptable and the level of job autonomy 
was low. However, it was difficult to construct the function between 
overtime, job autonomy, and well-being under the existing theoretical 
framework. Finally, it is important to note that although subjective well-
being had some stability over time, short-term subjective well-being was 
susceptible to individual life events and perceptions at the moment, 
which might interfere with its relationship to work characteristics. In 
addition, the relationship between overtime, job autonomy, and well-
being might be moderated by other work or individual characteristics, 
which can be explored in future studies.

Conclusion

This study estimated the impact of overtime, voluntary overtime, 
and job autonomy on the subjective well-being of Chinese employees. 
In contrast to voluntary overtime, involuntary overtime is detrimental 
to well-being. It was associated with lower levels of happiness, life 
satisfaction, self-reported health status and more depressive symptoms. 
The results also showed a significant relationship between job autonomy 
and employees’ well-being. The more control employees have over the 
content of their work, work progress and workload, the better their 
well-being.
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A longitudinal controlled signage 
intervention to increase stair use 
at university buildings: Process 
and impact evaluation using 
RE-AIM framework
Zaenal Muttaqien 1, Widya Wasityastuti 1, Meida Sofyana 1, 
Denny Agustiningsih 1 and Rakhmat Ari Wibowo 1,2*
1 Department of Physiology, Faculty of Medicine, Public Health, and Nursing, Universitas Gadjah Mada, 
Yogyakarta, Indonesia, 2 Physical Activity for Health Research Centre (PAHRC), Institute for Sport, 
Physical Education and Health Sciences, Moray House School of Education and Sport, University of 
Edinburgh, Edinburgh, United Kingdom

Introduction: Stair climbing intervention could be  suggested to address low 
occupational physical activity amongst university students and employees. Strong 
evidence showed the effectiveness of signage intervention in increasing stair 
use in public areas. However, evidence in worksite settings, including university 
settings, was inconclusive. This study aimed to evaluate the process and impact 
of a signage intervention to increase stair use at a university building using the 
RE-AIM framework.

Method: We conducted a non-randomised controlled pretest-posttest study 
to examine the effect of signage intervention placed in university buildings in 
Yogyakarta (Indonesia) between September 2019 and March 2020. The process 
of designing the signage involved the employees in the intervention building. 
The main outcome was the change in the proportion of stair use to elevator 
use measured by manual observations of video recordings from closed-circuit 
television. A linear mixed model examined the intervention effect by controlling 
the total visitor count as a confounder. RE-AIM framework was used in the process 
and impact evaluation.

Results: The change in the proportion of stair climbing from baseline to the 6th-
month phase at the intervention building (+0.067 (95% CI = 0.014–0.120)) was 
significantly higher than that of the control building. However, the signs did not 
change the proportion of the stair descending at the intervention building. The 
signs were potentially viewed 15,077–18,868 times/week by visitors.

Conclusion: Signage intervention using portable posters could easily be adopted, 
implemented, and maintained in similar settings. A co-produced low-cost 
signage intervention was found to have a good reach, effectiveness, adoption, 
implementation, and maintenance dimension.

KEYWORDS

community-based participatory research, health promotion, motor activity, stair 
climbing, video recording, workplace

OPEN ACCESS

EDITED BY

Yongxin Li,  
Henan University, China

REVIEWED BY

Genevieve Healy,  
The University of Queensland, Australia
Victor C. W. Hoe,  
University of Malaya, Malaysia

*CORRESPONDENCE

Rakhmat Ari Wibowo  
 rakhmatari@mail.ugm.ac.id

SPECIALTY SECTION

This article was submitted to  
Occupational Health and Safety,  
a section of the journal  
Frontiers in Public Health

RECEIVED 25 October 2022
ACCEPTED 20 March 2023
PUBLISHED 18 April 2023

CITATION

Muttaqien Z, Wasityastuti W, Sofyana M, 
Agustiningsih D and Wibowo RA (2023) A 
longitudinal controlled signage intervention to 
increase stair use at university buildings: 
Process and impact evaluation using RE-AIM 
framework.
Front. Public Health 11:1079241.
doi: 10.3389/fpubh.2023.1079241

COPYRIGHT

© 2023 Muttaqien, Wasityastuti, Sofyana, 
Agustiningsih and Wibowo. This is an open-
access article distributed under the terms of 
the Creative Commons Attribution License 
(CC BY). The use, distribution or reproduction 
in other forums is permitted, provided the 
original author(s) and the copyright owner(s) 
are credited and that the original publication in 
this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted which 
does not comply with these terms.

TYPE Original Research
PUBLISHED 18 April 2023
DOI 10.3389/fpubh.2023.1079241

426

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2023.1079241&domain=pdf&date_stamp=2023-04-18
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1079241/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1079241/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1079241/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1079241/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1079241/full
mailto:rakhmatari@mail.ugm.ac.id
https://doi.org/10.3389/fpubh.2023.1079241
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2023.1079241


Muttaqien et al. 10.3389/fpubh.2023.1079241

Frontiers in Public Health 02 frontiersin.org

1. Introduction

Several studies showed that office workers and university students 
were at health risk due to the high occupational sitting time and low 
occupational physical activity (PA) (1–4). Stair climbing, which was 
categorised as vigorous PA, has been associated with health benefits 
amongst both healthy individuals and also individuals with health 
conditions, including improvements in aerobic capacity, blood 
pressure, lipid profiles, body composition, mood states, cognitive 
performance, and reduced risk of several non-communicable diseases 
and mortality (5–13). Thus, an intervention that motivates stair 
climbing in university settings could be  suggested to increase 
occupational PA to improve office workers’ and students’ health.

Several systematic reviews reported that motivational signage 
posted near stairs and elevators could increase stair use in public areas 
(14–16). However, the effectiveness of stair use intervention in 
worksite buildings was not consistent, particularly in university-based 
settings (14, 17–20). In addition, contemporary phenomena could 
interfere with the effect since there was no control group in previous 
university building studies (19, 20). Most of the available studies on 
the effectiveness of signage also had weak internal validity and lacked 
external validity reporting (14–20).

Our study aimed to examine the effectiveness of motivational 
signage using a specific message on stair use and to report its process 
evaluation using the RE-AIM (Reach, Effectiveness, Adoption, 
Implementation, and Maintenance) Framework to improve its 
external validity and to inform future trials (21). We examined the 
outcome in an identical building as a control to minimise the bias 
from contemporaneous phenomenons. Objective measurement using 
video recording by two independent observers blinded to the 
intervention status was employed to reduce measurement bias and 
Hawthorne effects.

2. Methods

A longitudinal non-randomised controlled quasi-experimental 
study was conducted to assess the change in stair use for stair climbing 
or descending as an effect of point-of-decision motivational signage 
(Figure 1). The study was retrospectively registered at thaiclinicaltrials.
org (TCTR20220804005) and was ethically approved by the Medical 
and Health Research Ethics Committee Faculty of Medicine, Public 
Health, and Nursing Universitas Gadjah Mada (Ref No: KE/FK/0973/
EC). This pragmatic trial was reported in line with the Consolidated 

Standards of Reporting Trials (CONSORT) statements for pragmatic, 
pilot, and feasibility trials (22, 23). This study consisted of 1-week 
pre-intervention data collection to measure the baseline stair use and 
elevator use, followed by 6 months period of intervention monitoring 
(October 2019–March 2020). The second monitoring phase was 
conducted in the last week of the 3rd month, and the third phase was 
conducted in the last week of the 6th month.

2.1. Sample

This study was conducted in two university buildings in 
Universitas Gadjah Mada, Yogyakarta, Indonesia. They were located 
260 m apart in two different faculties in the health science cluster. 
Employees and students rarely moved from one building to another, 
which could minimise the risk of contamination bias. In both 
faculties, a health promotion initiative called the Health-Promoting 
University (HPU) has been running since July 2019. The same team 
supervised health promotion programs at the two sites. They targeted 
the same fields of intervention, including health literacy, physical 
activity, nutrition, mental health, zero tolerance for smoking, alcohol 
consumption, and illicit drug use, zero tolerance for violence, 
bullying, and sexual harassment, and safe buildings and 
healthy environments.

In choosing the intervention and control buildings, the 
following characteristics were sought: (1) Two buildings with an 
almost similar number of occupants, (2) Two buildings with almost 
similar staircase and elevator design and placement, as well as the 
numbers of the stories (Table 1). We did not randomly assign the 
status of the intervention and control building because there was 
already an A6 motivational sticker installed just above the elevator 
for 3 months.

2.2. Measures

Manual observations from video recordings of closed-circuit 
television (CCTV) were independently conducted from Monday to 
Friday in each phase by two observers blinded to the intervention 
status. Therefore, visitors were not aware of being observed. The 
speed of the video recordings was accelerated two times to reduce 
observers’ burden, and the resolution was lowered to protect visitors’ 
privacy. In addition to counting the visitor journey, whether entering 
the lift, exiting the lift, climbing the stairs, or descending the stairs, 

Intervention
building

Pre-intervention
observation
(Last week of
September 2019)

Poster installation (October 2019 to March 2020)

2nd observation

(Last week of
December 2019

3rd observation

(Last week of
March 2020Control

building

FIGURE 1

Study flow.
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observers also took note of the incidence of stair accidents. The two 
observers statistically significantly agreed in their counts (W = 0.998, 
p < 0.001). The daily observations in workdays per 2-h time slot 
(07.00–09.00, 09.00–11.00, 11.00–13.00, 13.00–15.00, 15.00–17.00) 
were written down in a spreadsheet at all locations. The proportion 
of stair use per time slot was calculated by dividing the number of 
people taking the stair from the ground floor by the number of people 
entering the elevator as a proportion of stair climbing and by dividing 
the number of people taking the stair to the ground floor by the 
number of people leaving the elevator as a proportion of 
stair descending.

2.3. Analysis

The total ascending journey from the ground floor and descending 
journey to the ground floor were reported and grouped by the use of 
a staircase or elevator. Mann–Whitney U-tests were conducted to 
examine the baseline proportion of stair climbing and stair descending 
per time slot between intervention and control building. The 
intervention effects as a mean change per time slot in the intervention 
building compared to the control building were examined using linear 
mixed models (24). Building (intervention, control) and period (1–3, 
corresponding to the baseline period, 3rd-month phase, and 
6th-month phase) and total visitors per 2-h time slot as covariates 
were included in the models as fixed effects. Interaction terms between 
building and period variables were added (effects at the intervention 
site compared to the control site for all three study periods). Results 
are reported as differences in mean absolute change with the 95% 
confidence interval (CI). Analyses were performed with SPSS 
version 25.

2.4. Process and impact evaluation

We performed process evaluation using RE-AIM (Reach, 
Effectiveness, Adoption, Implementation, and Maintenance) 
Framework (21). Reach was the total number of visitors counted over 
time during the study period. Effectiveness was measured by the 
effects of the intervention on the change of stair use proportion from 
baseline in the intervention building compared to the change in the 
control building. Adoption was described as the participation of 
employees in the intervention building in defining and implementing 
the signage and barriers to participation. The implementation 
dimension was examined based on the extent to which the 
intervention was delivered as intended. The maintenance dimension 
was how stair-use interventions were sustained at the intervention 
building over time. The head of the HPU unit and the dean are two 
stakeholders in the intervention building who will adopt, implement 
and maintain the intervention. Therefore, the adoption, 
implementation, and maintenance dimension were evaluated based 
on an informal interview with the employees using guided questions 
adopted from a previous study (25). The interview consisted of 
questions asking how the stakeholders describe the implementation 
of the lift signages placement, the main barriers during the placement, 
any difference in intervention delivery from those suggested by the 
researchers team, as well as their plan at the end of the study period. 
Informal opinions from the HPU unit from the other faculties were 
also captured during the dissemination of the intervention at the end 
of the study period through an internal social media group.

2.5. Intervention and the co-production 
stage

We used a co-production approach by involving employees at the 
end of the value chain to get the optimal benefits of a collaborative 
approach whilst minimising resource constraints (26). A survey was 
sent to the employees in the intervention building to pre-test the 
motivational messages. Three specific messages were pre-developed 
since they provided better effectiveness than general messages (20). 
Open-ended questions were asked for their opinions and feedback on 
the messages and designs. Six of ninety employees provided answers 
and returned the letter. Thematic analysis from employees’ opinions 
and feedback was described (Table 2). The health-related message was 
chosen since no negative theme arose from this message. Therefore, 
two portable posters of 1.6 × 0.9 m containing a health-related message 
and a picture representing an employee climbing the stairs were placed 
next to the staircase and the elevator on the ground floor of the 
intervention building (Figure 2).

3. Results

3.1. Reach and effectiveness of intervention

A total of 93,000 counts from 75 observations resulting from five 
sessions per day for 5 days during three periods were analysed. There 
were 28,823 staircases and 64,177 elevator uses on the ground floor of 
two observed buildings, and no stair accidents occurred. The total 
visitor counts at the 3rd-month phase were lower than the baseline 

TABLE 1 Characteristics of the buildings and posters.

Control site Intervention site

Number of employees 65 90

Type of employees’ 

activities

Laboratory employees 30 of them are administration 

employees, and the rest are 

laboratory employees

Number of students 894 902

Type of students’ 

activities

Laboratory works Laboratory works

Number of floors 6 5

Stair and elevator 

location

Centrally located 

circular stair with a 

central elevator in a 

large atrium and an 

elevator at the opposite 

side

Centrally located circular 

stair with a central elevator in 

a large atrium and an elevator 

at the opposite side

Stair landing 2 3

Lift capacity 13 persons 11 persons

Number of lift 2 2

Poster location – Placed both next to elevators 

and also to stairs

Poster size 1.6 × 0.9 m
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and 6th-month phases at both buildings (Table 3). In the intervention 
building, the stair posters have the potential to be  viewed 15,077 
times/week in the 3rd-month phase and 18,868 times/week in the 
6th-month phase.

The stair climbing rate per time slot from the ground floor in the 
intervention building during the baseline phase was higher than that 
in the control building (p < 0.001), with an unadjusted median of 0.408 

(0.12–1.03) and 0.224 (0.03–0.52), respectively. In the 3rd month 
phase, there were decreases in the stair climbing rate per time slot in 
both buildings, but there was no significant difference in the change 
between the two buildings. In the 6th month phase, the stair climbing 
rate per time slot in the intervention building significantly increased 
by +0.067 but no change in the control building (Table  4). Total 
visitors during the 2-h time slot had an estimated effect of 0.0003 (95% 
CI 0.0001–0.0004, p < 0.001) on the proportion of stair climbing per 
time slot.

There was a significant difference (p < 0.001) between the stair 
descending rate to the ground floor per time slot in the intervention 
building (median = 0.721, 0.32–1.24) and the control building 
(median = 0.474, 0.12–1.50) during the baseline phase. There were 
decreases in descending stair proportion per time slot at the 
3rd-month phase and returned to the baseline at the 6th-month phase 
in both intervention and control buildings. There was no significant 
difference in the changes between those two buildings (Table 5). Total 
visitors during the 2-h time did not have a significant estimated effect 
on the proportion of stair descending per time slot (p = 0.312).

3.2. Adoption

Two faculty employees participated in the design and 
implementation of the stair-use intervention. The implementation of 
the intervention was described as easy. They found that the stair 
posters could be easily installed at the point of choice and moved to 
another place if other posters need to be placed in the same location 
since the motivational prompts were portable standing posters.

3.3. Implementation

Employees could easily implement the recommended strategy 
from the research team to introduce the posters at the point of choice 

TABLE 2 Employees’ opinions on motivational texts.

Message 
type

Motivational 
text

Positive 
theme

Negative 
theme

Health-related 

message

Do you want to 

maintain health but 

do not have time to 

exercise? Climb 4 

floors a day, and 

you get a 40% 

reduction in stroke 

risk

Take the stairs!

(In Bahasa Indonesia: 

Pingin Jaga 

Kesehatan, Tapi 

Nggak Sempat 

Olahraga? Naik 

Tangga 4 Lantai 

Sehari, 40% Risiko 

Stroke Terkurangi 

Naik Tangga Yuk!)

Motivating, 

Enhancing 

health 

awareness

Weight-related 

message

Do you want to 

maintain weight but 

do not have time to 

exercise? Every time 

you climb 1 Floor, 

you burn 2.5 Calories.

Take the stairs!

(In Bahasa Indonesia: 

Pingin Jaga Berat 

Badan, Tapi Nggak 

Sempat Olahraga? 

Naik Tangga 1 Lantai, 

Bakar 2.5 Kalori Naik 

Tangga Yuk!)

Motivating, 

Easy physical 

activity

Unimportant

Time pressure Are you waiting in 

line for the elevator 

and afraid to be late? 

It only takes 15 s to go 

up 1 floor by stairs.

Take the stairs!

(In Bahasa Indonesia: 

Antri Naik Lift, Tapi 

Keburu Terlambat? 

Hanya Butuh 15 Detik 

Untuk Naik 1 Lantai 

Dengan Tangga Naik 

Tangga Yuk!)

Motivating Unimportant, 

Fear of sweaty

FIGURE 2

Placement and design of the poster.
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without changing the strategy. The intervention cost was 450,000 IDR 
for each poster and was paid by the research team’s funding. Employees 
in the intervention building considered the intervention’s 
cost affordable.

3.4. Maintenance

The two stair posters were maintained after the end of the study. 
Considering the easy-deliver and low cost of the intervention, the 
employees in the intervention building planned two additional 
intervention phases to test the effect of different new posters with 
different messages designed by involving students’ opinions and 
improving the stairwell’s aesthetic by installing colourful stair 
stickers. Informal opinions from the HPU units from the other 
faculties suggested that the intervention will be  implemented in 
their faculties.

4. Discussion

We described the process of designing the stair-use intervention 
and evaluating the intervention using the RE-AIM framework (21). A 
low-cost motivational prompt significantly increased the stair 
climbing rate at the intervention site by 6.7% during the 6th-month 
intervention phase. Still, it did not affect the stair use in the 3rd month 
and the stair descending rate during the whole study period. In 
contrast, the stair rate at the control site remained similar to 
the baseline.

The 6.7% increase in stair climbing in our study was higher 
than a previous systematic review reported, which showed a 
median increase of 0.8% with a motivational sign only (15). Our 
results (6.7% increase in stair climbing) almost reached the 
increase in stair climbing in intervention involving a combination 
of motivational and directional signs, which were reported to 
increase stair climbing by 8.1% within a worksite setting (15). Our 
study is also in line with a previous study that reported that the 
changes in stair climbing could only be observed in the second 
phase (25). However, the decrease in stair climbing proportion in 
the first phase of our study might be caused by the decrease in 
total visitors during this period since people were more likely to 
choose the elevator in the less busy period (27–29). In comparison, 
previous studies required additional interventions in the second 
phase, such as improving the aesthetic of the stair or installing 
music (18, 30, 31). Our study’s increase in stair climbing could 
be observed without additional intervention. Therefore, we could 
identify that the positive influence on the stair climbing rate 
resulted from the repetition of prompts, which might be necessary 
to create sustainable habits in choosing the stair rather than the 
elevators. The stronger influence of motivational signs in our 
study could be attributed to the specific type of message, poster 
size, and the effect of co-production in designing the specific 
messages in the motivational sign (20, 32–34). Therefore, 
co-designing the intervention by involving the occupants of the 
buildings in designing large-size posters with specific messages 
since the early phase of intervention development could 
be suggested to improve the effectiveness as an alternative to using 
multiple intervention components.

TABLE 3 Stair and elevator use.

Baseline 3rd month 6th month

Ascending Descending Ascending Descending Ascending Descending

Control 

Building

Stair 1,644 2,565 631 1,138 1,655 2,524

Elevator 5,963 4,674 4,764 4,182 5,940 4,728

Total 7,607 7,239 5,395 5,320 7,595 7,252

Stair use 

proportion

0.216 0.549 0.117 0.214 0.218 0.348

Total journey 14,846 10,815 14,847

Intervention 

Building

Stair 2,984 4,035 1811 2,549 3,178 4,110

Elevator 6,412 5,310 5,753 4,964 6,252 5,238

Total 9,396 9,345 7,564 7,513 9,430 9,348

Stair use 

proportion

0.318 0.432 0.239 0.339 0.337 0.440

Total journey 18,741 15,077 18,868

TABLE 4 Change in the proportion of stair use to elevator use from the ground floor (stair climbing rate) per time slot.

Intervention Control Intervention effect p* p**
Baseline

3rd month −0.170 (−0.224 to −0.117) −0.103 (−0.162 to −0.043) −0.001 (−0.063 to 0.061) 0.975

6th month 0.067 (0.014 to 0.120) 0.002 (−0.047 to 0.050) 0.065 (0.005 to 0.125) 0.033 0.049

*Effect of building.
**Effect of period.
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Our study also found that employees easily adopted portable stair 
posters. This sign might solve overcoming adoption barriers reported 
by a previous study (25). Portable signage could still be located in the 
visible section of the building without interfering with the needs of 
corporate communications (25). Therefore, the placement of the stair 
posters could also be overtime during the study period.

Our study had several strengths. It employed a controlled design 
with two identical buildings and objective monitoring with less burden 
of observers, less observer bias, and less contamination bias. In 
addition, we also controlled total visitors as a confounder (20, 30, 32, 
35, 36). However, there were several limitations of this study. Using 
double speed and reduced video recording resolution, our observers 
could not identify visitors’ characteristics, including gender, age, and 
whether visitors were students or employees. Previous studies found 
that gender, age, and status of visitors (students or employees) could 
influence the signage effect (29, 31, 36, 37). Therefore, future studies 
should consider controlling these confoundings. The difference in the 
number of floors, lift capacity, and the stair landing between the two 
buildings might also influence the visitors’ decision in choosing the 
stair for their journey, which could be examined in future studies. 
Whilst the number of flights was associated with health outcomes (10), 
the nature of the CCTV monitoring also did not allow for monitoring 
the number of flights the visitor took. We  also examined the 
implementation process based on informal interviews and opinions, 
which could produce more naturalistic data but could be prone to bias 
and unreliable data (38). More rigorous mixed-method studies with a 
more representative sample involved in the development process of the 
intervention should also be considered in future process and impact 
evaluation studies. In addition, the effects of the intervention on 
individual or population health outcomes were also important to 
be examined in future studies.

5. Conclusion

Our study strengthens previous works on the usefulness of 
low-cost stair-use interventions at worksites using signage. Based on 
process evaluation using the RE-AIM framework, co-producing the 
intervention with employees was associated with the intervention’s 
effectiveness, adoption, and implementation. Effects of intervention 
on stair use amongst various genders, ages, and statuses of visitors, as 
well as effects on health outcomes, need to be  elucidated in 
future studies.
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Background: This study aimed to examine the associations between workload

and satisfaction with working conditions and mental health (i.e., anxiety disorder,

depression, and somatization) of healthcare workers collecting test samples

during the local outbreaks of COVID-19, and explore satisfaction with working

conditions as a moderator of these relationships.

Methods: A total of 1,349 participants were obtained via an online survey in

Zhengzhou, Henan Province, China. Multivariate regression was used to assess

the associations between workload and satisfaction with working conditions and

anxiety disorder, depression, and somatization. The simple slope analysis and

Johnson-Neyman technique were used to assess the e�ect value and change

trend of the moderator.

Results: The prevalence of anxiety disorder, depression, and somatization were

8.6, 6.9, and 19.2% of healthcare workers collecting test samples, respectively.

High levels of workload were associated with an increased risk of an anxiety

disorder (OR = 1.81, 95%CI = 1.17–2.78), depression (OR = 1.92, 95%CI = 1.19–

3.10), and somatization (OR = 1.90, 95%CI = 1.40–2.57), while high satisfaction

of working conditions was associated with a reduction in the risk of these

outcomes, and ORs (95%CI) were 0.35 (0.20–0.64), 0.27 (0.13–0.56), and 0.32

(0.21–0.48), respectively. The findings also indicated that a weaker association

between workload and anxiety disorder, as well as depression and somatization,

has been reported in thosewith a high level of satisfactionwithworking conditions.

Conclusion: Workload significantly increased the risk of healthcare workers

su�ering from psychological problems, while satisfaction with working conditions

alleviated these negative e�ects, and e�ective resource support was crucial for

healthcare workers.
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1. Introduction

The COVID-19 pandemic has presented an unprecedented

challenge to healthcare workers (HCWs) (1). Studies indicated

that healthcare workers reported poorer health outcomes and

greater exposure to psychosocial risks (2). Studies also found that

healthcare workers had experienced serious anxiety, depression,

insomnia, somatization, post-traumatic stress disorder, and other

mental problems during the pandemic (3). The sources of

psychological challenges for healthcare workers include not only

the explosive increase of workload in the short term, but also

fears about infection or contagion for families, insufficient personal

protective equipment (PPE), and poor working environment

conditions (4, 5), among which work overload was a key source

affecting physical and mental health (6). For example, many

frontline healthcare workers work more than 16 h a day on average

to care for patients infected by COVID-19 during the outbreak of

the pandemic (7).

In the post-pandemic era, local outbreaks and distributions of

COVID-19 have become a new pandemic pattern. When positive

patients appeared in a region or city, nucleic acid testing of close

contacts or indirect possible contacts was an important strategy

for the early detection of positive patients. Notably, the incubation

period of the virus or errors in the test may lead to a misleading

result in a single test and an increased risk of epidemic spread.

Therefore, repeated nucleic acid sampling and testing have become

the primary strategy for the identification of positive cases. In

addition, the increased rate of transmission of mutated viruses

in the population means that nucleic acid sample collectors need

to complete the testing of millions of people in a short period

to identify infected individuals in a timely manner, which was

undoubtedly a huge challenge for healthcare workers.

The Job Demand—Control Model (JD-C) believed that work

stress comes from the joint influence of characteristics that the

job demands and job control (8). Job demand refers to the

factors existing in the work situation that reflect the number and

difficulty of work tasks undertaken by employees, mainly including

workload, role conflict, and problem-solving requirements (8),

where the workload, referred to the amount of work performed

or capable of being usually performed within a specific period,

was considered the most important work predictor of psychosocial

effect (e.g., working pressure, burnout, and anxiety) (9–11).

The Job Demands-Resources Model (JD-R) suggested that work

resources refer to the factors that help workers achieve their work

objectives and reduce work requirements and physical and mental

consumption (12), such as autonomy, social support, working

conditions, rewards, and development opportunities (13). The

buffering hypothesis of the JD-R theory proposes an interactive

effect, that is, various resources buffer the pressure and mental

problems caused by various demands, and the results were partly

verified in previous studies (14). Working conditions, one of the

job resources provided by managers, referred to working facilities,

the working system, and the working environment and might be an

important predictor of employees’ mental health problems. Studies

have suggested that positivemeasures in the workplace can improve

the working life of employees, which in turn can improve mental

wellbeing even though they are not explicitly mental health support

services (1, 15). Satisfaction with working conditions (SWC) shows

the subjective feeling of working resources and more directly

reflects the psychological status of employees. Studies have shown

that job satisfaction was not only a predictor of great mental

health (16) but also moderated the relationship between work and

mental health (17). Therefore, based on previous research evidence,

we propose two hypotheses: Hypothesis 1: workload negatively

predictes mental problems, while satisfactory working conditions

predicts positive mental states. Hypothesis 2: satisfaction with

working conditions moderates the relationship between working

conditions and mental health.

The present study aimed to examine workload and satisfaction

with working conditions and mental health (i.e., depression,

anxiety, and somatization) and explore satisfaction with working

conditions as a moderator of these relationships.

2. Materials and methods

2.1. Participants

The data of the present study were obtained from an online

survey conducted in Zhengzhou, Henan Province of China,

from 1 September 2021 to 7 September 2021 when a wave of

local epidemics had just been confined in Henan Province. The

participants of this study were healthcare workers who participated

in nucleic acid detection when a local epidemic occurred. The

questionnaire was distributed via an online platform, called

www.wjx.cn. First, a questionnaire introduction and explanation

document were provided to indicate the purpose and object of this

survey. Then, participants who met the inclusion criteria and were

willing to participate in the survey could complete and submit the

questionnaire through the link in the attachment. To ensure the

quality of the questionnaire, we filled out and estimated the time to

complete the questionnaire in advance, and then the time spent by

participants filling out the questionnaire was used to evaluate the

quality of the questionnaire. Those participants who completed the

questionnaire in <180 s were excluded, and a total of 1,349 valid

questionnaires were obtained for analysis (88.2% were women).

This study was following the ethical standards of the

responsible committee on human experimentation, and all

participants read the instructions and informed consent before

filling in the questionnaire. Participants could stop answering and

quit at any time if they were unwilling to continue answering.

2.2. Measurement

2.2.1. Dependent variables
2.2.1.1. Anxiety disorder

The 20-item Self-rating Anxiety Scale (SAS) was used to assess

anxiety disorder over the previous 2 weeks (18) in terms of somatic

(e.g., arm and leg shaking and trembling) and psychological (e.g.,

feeling afraid for no reason) symptoms. Responses were given on a

4-point scale, and scores ranged from 1 (none, or a little of the time)

to 4 (most, or all of the time). The total score of the SAS ranged from

20 to 80, which was converted to an index score with a potential
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range of 25 to 100, and an index score of ≥ 50 was classified as

an anxiety disorder (19). Cronbach’s alpha in the present survey

was 0.800.

2.2.1.2. Depression

The 9-item Patient Health Questionnaire (PHQ-9) was used

to assess depression (20). The scale consists of nine items that

measure the frequency of depressive symptoms, such as depressed

or desperate, over the last 2 weeks. Responses were given on a 4-

point scale, and scores ranged from 0 (not at all) to 3 (nearly every

day). The total score of the PHQ-9 ranged from 0 to 27, and scores

ranging from 0 to 4, 5 to 9, 10 to 14, and 15 or above are classified

as minimal, mild, moderate, and severe depression, respectively.

In this study, the total score, ≥10 were classified as depression.

Cronbach’s alpha in the present survey was 0.902.

2.2.1.3. Somatization

The 15-item Patient Health Questionnaire (PHQ-15) was

employed to assess the severity of somatization (21). The scale

consists of 15 items that asked whether somatic symptoms, such as

stomach pain, constipation or diarrhea, back pain, headache, chest

pain, feeling heart pound or race, and dizziness, were present in the

last 4 weeks with varying levels of severity. Responses were given

on a 4-point scale, and scores ranged from 0 (not bothered at all)

to 2 (bothered a lot). The total score of the PHQ-15 ranged from

0 to 30, and scores ranging from 0 to 4, 5 to 9, 10 to 14, and 15 or

above are classified as minimal, low, medium, and severe somatic

symptoms, respectively. We divided the total score, and scores≥10

were classified as somatization. Cronbach’s alpha in the present

study was 0.865.

2.2.2. Independent variables
2.2.2.1. Workload

In this study, the workload of healthcare workers was measured

by the number of tasks and continuous working time (22), which

were measured using two items, respectively: “How many waves

of sampling did you take part in during this local outbreak?” and

“How often do you work shifts?”. We define working tasks as

mild (once), moderate (twice), and severe (three or more times)

according to the answers given by the participants during sampling,

and scores range from 1 (mild) to 3 (severe). Available options for

shift time were short (3 h or less), moderate (4–6 h), and long (7 h

or more), and scores range from 1 (short) to 3 (long). The sum of

the scores of the two items was used to evaluate the workload of

the healthcare worker. The Pearson correlation coefficient of the

two items was 0.122 (p < 0.05). In addition, we further divided the

workload into a binary variable, if any variable reported as “severe”

or “long” of the number of participating waves and shift time, then

it was divided into high workload (coded as 1), and others were

divided into low workload (coded as 0).

2.2.2.2. Satisfaction with working conditions

Satisfaction with the working condition was accessed via seven

items (preparation of personal protective equipment, sites of work,

the process for disposal of medical waste, on-site disinfection

FIGURE 1

Standardized factor loadings of satisfaction with working conditions latent factor items. ***p < 0.001.
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and terminal disinfection, maintaining order on-site, life support

(transportation, meals, and proper rest), and cooperation level of

collected objects). Healthcare workers reported their satisfaction

with these conditions during their work. Responses were given on

a 5-point scale, and scores ranged from 1 (very dissatisfied) to 5

(very satisfied). A confirmatory factor analysis using SPSS AMOS

25.0 (IBM Corporation, Armonk, NY, USA) revealed that four of

the seven items loaded significantly onto one factor (Figure 1).

Model fitting index: CMIN/DF = 0.272, p > 0.05, CFI = 1.00,

TLI = 1.00, RMSEA = 0.001, SRMR = 0.002. Satisfaction with

working condition latent factor was used for subsequent analyses.

Satisfaction with working conditions was measured by the total

score of the seven items. Cronbach’s alpha in the present study was

0.938. The last 27th percentile of the total score was further divided

into a high group and defined as high satisfaction (coded as 1), and

others were divided into low satisfaction (coded as 0).

2.2.3. Covariates
Variables including age, gender (male vs. female), occupation

(physician vs. nurse), marriage status, self-rated health, and

prior participation in the first-line anti-epidemic were considered

in the study. Self-rated health was assessed by an item:

“How do you evaluate your health?”. Available options ranged

from 1 (poor) to 4 (great). We assessed whether health

workers participated in the first wave outbreak in early 2020,

and the responses were divided into two categories (yes

or no).

2.3. Statistical analysis

Sample characteristics, such as gender, occupation, age,

marriage status, self-rated health, and prior participation in the

first-line anti-epidemic were described using n (%), and continuity

variables (workload, satisfaction with working conditions, anxiety

disorder, depression, and somatization) were described using mean

± standard deviation (M ± SD). First, binary logistic regression

analysis was used to evaluate the associations between workload

and satisfaction and outcomes (anxiety disorder, depression, and

somatization). Two models were constructed to explore these

effects: Model 1 was the crude model and no variables were

adjusted, and Model 2 was an adjusted model of controlling

for age, gender, marriage status, self-rated health, and prior

participation in the first-line anti-epidemic. Next, multiple linear

regression was used to assess the relationships between workload

and satisfaction with working conditions with outcomes (anxiety

disorder, depression, and somatization) after adjusting for a series

of covariates, andmoderation of the relationship between workload

and mental health outcomes (anxiety disorder, depression, and

somatization) by satisfaction with working conditions was assessed

using regression models with an interaction term (workload x

satisfaction with working conditions). Finally, a simple slope

analysis was used to assess the associations between workload

and psychological outcomes, respectively for low and high SWCs

(mean ± one SD, respectively). Furthermore, the Johnson-

Neyman method was used to assess trends in the effects of

workload on mental outcomes at different values of moderating

variables (23).

The variables of workload and satisfaction with working

conditions were transformed into z-scores before the regression

analysis. All statistical analyses were performed using SPSS 25 (IBM

Corporation, Armonk, NY, USA), and PROCESS v3.3 (24) was used

TABLE 1 Sociodemographic characteristics of frontline nucleic acid

sampling personnel during the local outbreak of COVID-19 (n = 1,349).

Characteristics N (%) 95% CI

Gender

Male 159 (11.8) 10.1–13.5

Female 1,190 (88.2) 86.5–89.9

Age, years

≤25 168 (12.5) 10.7–14.2

26∼ 499 (37.0) 34.4–39.6

31∼ 429 (31.8) 29.3–34.3

36∼ 253 (18.7) 16.7–20.8

Occupation

Physician 297 (22.0) 19.8–24.2

Nurse 1,052 (78.0) 75.8–80.2

Participating in the first-line anti-epidemic before

No 620 (46.0) 43.3–48.6

Yes 729 (54.0) 51.4–56.7

Education level

College 199 (14.8) 12.9–16.6

Bachelor 977 (72.4) 70.0–74.8

Master and above 173 (12.8) 11.0–14.6

Marriage status

Unmarried 508 (37.7) 35.1–40.2

Married 841 (62.3) 59.8–64.9

Self-rated health

Bad 44 (3.3) 2.3–4.2

Moderate 173 (12.8) 11.0–14.6

Good 1,132 (83.9) 82.0–85.9

Workload,mean (SD) 4.15 (0.97) 4.10–4.20

High-workload, n (%) 739 (54.8) 52.1–57.4

Satisfaction with working conditions,mean (SD) 29.27 (5.33) 28.99–29.56

High-satisfaction, n (%) 376 (27.9) 25.5–30.3

Anxiety disorder,mean (SD) 41.22 (7.38) 40.82–41.61

Anxiety disorder, n (%) 116 (8.6) 7.1–10.1

Depression,mean (SD) 3.22 (4.07) 3.00–3.44

Depression, n (%) 93 (6.9) 5.5–8.2

Somatization,mean (SD) 4.79 (5.38) 4.50–5.08

Somatization, n (%) 259 (19.2) 17.1–21.3

CI, Confidence Intervals; SD, standard deviation.
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TABLE 2 Logistic analysis of workload and satisfaction with working conditions on anxiety disorder, depression, and somatization.

Characteristics OR(95% CI)

Anxiety disorder Depression Somatization

Model 1 Workload [ref: low workload] 1.96 (1.29–2.96) 2.04 (1.28–3.24) 2.02 (1.51–2.70)

SWC [ref: low satisfaction] 0.34 (0.19–0.60) 0.27 (0.13–0.54) 0.33 (0.22–0.48)

Model 2 Female [ref: males] 1.30 (0.55–3.05) 1.43 (0.57–3.61) 1.96 (1.09–3.53)

Age, years [Ref: ≤25]

26∼ 2.40 (1.08–5.36) 1.16 (0.55–2.43) 1.30 (0.78–2.14)

31∼ 2.58 (1.05–6.34) 0.95 (0.40–2.26) 1.13 (0.63–2.02)

36∼ 1.36 (0.49–3.83) 0.60 (0.22–1.66) 0.98 (0.21–1.87)

Nurse [ref: physician] 2.13 (1.00–4.52) 1.50 (0.70–3.23) 1.17 (0.74–1.87)

Participating in the first-line anti-epidemic [ref: no] 1.08 (0.72–1.61) 1.00 (0.65–1.56) 1.39 (1.03–1.87)

Education level [ref: college]

Bachelor 0.39 (0.24–0.63) 0.47 (0.28–0.79) 0.45 (0.31–0.66)

Master and above 0.51 (0.21–1.25) 0.53 (0.20–1.40) 0.53 (0.28–0.99)

Married status [ref: unmarried] 0.83 (0.51–1.36) 1.05 (0.61–1.82) 1.02 (0.71–1.48)

Self-rated health [ref: bad]

Moderate 0.35 (0.15–0.79) 0.24 (0.10–0.58) 0.50 (0.24–1.00)

Good 0.20 (0.09–0.41) 0.17 (0.08–0.37) 0.25 (0.13–0.48)

Workload [ref: low workload] 1.81 (1.17–2.78) 1.92 (1.19–3.10) 1.90 (1.40–2.57)

SWC [ref: low satisfaction] 0.35 (0.20–0.64) 0.27 (0.13–0.56) 0.32 (0.21–0.48)

Model 1 means crude model; Model 2 adjusted for gender, age, occupation, participating in the first-line anti-epidemic, education level, married status, and self-rated health. CI, Confidence

Intervals; SWC, Satisfaction with working conditions.

TABLE 3 Multiple linear analysis of workload and satisfaction with working conditions on anxiety disorder, depression, and somatization.

Model Variables Anxiety disorder Depression Somatization

b t P b t P b t P

Model 1 Workload 0.73 3.607 <0.001 0.39 3.706 <0.001 0.88 6.438 <0.001

SWC −1.30 −6.441 <0.001 −1.31 −12.410 <0.001 −1.66 −12.138 <0.001

F 14.241 31.717 38.454

R2 0.087 0.176 0.205

Model 2 Workload 0.75 3.734 <0.001 0.40 3.836 <0.001 0.90 6.580 <0.001

SWC −1.26 −6.219 <0.001 −1.29 −12.146 <0.001 −1.63 −11.866 <0.001

Workload× SWC −0.35 −1.782 0.075 −0.19 −1.832 0.067 −0.27 −2.027 0.043

F 13.156∗∗∗ 28.931∗∗∗ 35.100∗∗∗

R2 0.090 0.178 0.208

∗∗∗p < 0.001. All models adjusted for gender, age, occupation, participation in the first-line anti-epidemic, education level, married status, and self-rated health. SWC, Satisfaction with working

conditions. The workload and SWC were transformed into z-scores for moderating effect analysis.

to conduct the simple slope analysis and Johnson-Neyman analysis

using a significance level of p < 0.05.

3. Results

Among the 1,349 participants, 88.2% were women and

more than half were between 20 and 40 years old. More

than half of the participants (78.0%) were nurses, and 54.0%

of the participants had participated in the first-line anti-

epidemic (Table 1). The results showed that 8.6%, 6.9%, and

19.2% of healthcare workers collecting test samples during

the local outbreaks of COVID-19 reported anxiety disorder,

depression, and somatization, respectively. Approximately

27.9% of healthcare workers reported high satisfaction with

working conditions.

The results showed that a high level of workload significantly

increased the risk of an anxiety disorder (OR = 1.81, 95% CI
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= 1.17–2.78), depression (OR = 1.92, 95% CI = 1.19–3.10),

and somatization (OR = 1.90, 95% CI = 1.40–2.57), while high

level of satisfaction reduced these risks, and OR and 95% CI

were 0.35 (0.20–0.64), 0.27 (0.13–0.56), and 0.32 (0.21–0.48) after

adjusting for gender, age, occupation, participating in the first-line

anti-epidemic, education level, married status, and self-rated health

(Table 2).

The results also suggested that women reported a higher risk

of somatization than men (OR = 1.96, 95% CI = 1.09–3.53).

Healthcare workers aged 26–30 years old (OR = 2.40, 95% CI =

1.08–5.36) and 31–35 years old (OR = 2.58, 95% CI = 1.05–6.34)

reported a higher risk of anxiety disorder. The results also suggested

that participants who participated in the first-line anti-epidemic

before reported a higher risk of somatization (OR = 1.39, 95% CI

= 1.03–1.87). Compared with the education level of college, those

with the education level of bachelor’s degree and master’s degree

or above reported lower odds of anxiety disorder, depression,

and somatization, but for anxiety disorders and depression, the

statistical significance only was observed in the education level

of bachelor’s degree, and OR (95%CI) were 0.39 (0.24–0.63) and

0.47 (0.28–0.79). In addition, participants with moderate and good

self-reported health were more likely to report a lower risk of

anxiety disorder, depression, and somatization than those who had

poor health.

Similar to logistic regression analysis, multiple-line regression

results showed that workload positively predicted anxiety disorder

(b = 0.73, p < 0.001), depression (b = 0.39, p < 0.001),

and somatization (b = 0.88, p < 0.001) in healthcare workers,

even after adjusting a series of covariates, while satisfaction

with working conditions was negatively associated with anxiety

disorder, depression, and somatization (Model 1 in Table 3).

Three multiple regression models that included interactive items

of satisfaction with working conditions and workload were run

to assess satisfaction with working conditions as a potential

moderator (Model 2 in Table 3). The results showed that workload

× satisfaction with working conditions was negatively correlated

with an anxiety disorder (b = −0.35, p = 0.075), depression (b =

−0.19, p= 0.067), and somatization (b=−0.27, p= 0.043).

Figure 2 shows the simple slope of SWC moderating the

association between workload and anxiety disorder, as well as

depression and somatization. The results suggested that for

healthcare workers with low SWC, the high workload was

associated with an anxiety disorder (bsimple = 1.10, p < 0.001)

(Supplementary Table 1; Figure 2A). However, for healthcare

workers with high SWC, high workload was not significantly

associated with an anxiety disorder (bsimple = 0.40, p = 0.134).

Similarly, for healthcare workers with low SWC, high workload was

associated with depression (bsimple = 0.59, p < 0.001). However,

for healthcare workers with high SWC, high workload was not

significantly associated with depression (bsimple = 0.22, p = 0.124)

(Supplementary Table 1; Figure 2B). Healthcare workers with a

high workload were associated with somatization both for low

SWC (bsimple = 1.17, p < 0.001) and high SWC (bsimple = 0.63, p

< 0.001) (Supplementary Table 1; Figure 2C).

Furthermore, the results in the Johnson-Neyman method

showed that the cut-off value for SWC moderating the

association between workload and anxiety disorder was 0.79

(Supplementary Figure 1; Supplementary Table 2), which was 0.81

for depression (Supplementary Figure 2; Supplementary Table 3).

When the SWC value was below 0.79 and 0.81, the workload was

associated with anxiety disorder and depression, respectively,

but this effect was no longer significant when the value

was above the cut-off values. The workload was always

associated with somatization, regardless of the value of SWC

(Supplementary Figure 3; Supplementary Table 4).

4. Discussion

This study examined the association between workload and the

mental (including depression and anxiety disorder) and physical

health of healthcare workers during a local outbreak of COVID-

19 and explored whether satisfaction with working conditions

moderated this association. The results of the study showed that

workload was positively related to anxiety disorder, depression, and

somatization among healthcare workers collecting test samples,

and this effect was moderated by healthcare workers’ satisfaction

with their working conditions. Understanding the associations

among these factors had a heuristic value for public planning

and interventions aiming to reduce the negative psychological and

physical outcomes of healthcare workers.

In addition, the results also suggested that women reported

higher levels of anxiety disorders, depression, and anxiety

disorders compared to men but only reached significant levels

of somatization.

The findings suggested that women were more likely to report

somatization as compared to men, and that the risk of anxiety and

depression was comparable in men and women, which could be

explained by the fact that the overall physical fitness of women

and the body’s ability to bear the load was weaker than that

of men (25). It was worth noting that nurses were the main

staff for nucleic acid sample collection and that the majority of

the composition of this group was women. Similarly, healthcare

workers who had participated before in the first-line anti-epidemic

reported a higher risk of somatization, which indicated that

the burden on the body from previous intense workloads had

not been fully recovered and that the current workload might

exacerbate this negative effect. These findings have highlighted

the need for providing mental and physical health services for

healthcare workers, especially for those women and participants

who participated in the first-line anti-epidemic before, and it was

essential to provide more somatic services and adequate rest to

promote somatic health.

The results also showed that healthcare workers aged 26–

35 years reported a higher risk of higher anxiety disorder.

The possible reasons for this were that healthcare workers

in this age group had just entered the workforce and were

on the rise in their careers, thus health concerns and career

confusion might have increased their anxiety levels. Compared

with college, healthcare workers with undergraduate and graduate

education or above have a lower risk of depressive symptoms,

as well as somatic symptoms, but a significant difference was

only observed in undergraduate education. Studies indicated a

U-shaped association between depression and education level,

the perceived subjective wellbeing from a graduate degree was

much lower compared to getting a college degree (26, 27). In
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FIGURE 2

The simple slope of satisfaction with working conditions moderated the associations between workload and anxiety disorder (A), depression (B), and

somatization (C). SWC, Satisfaction with working conditions.

addition, the results from this study suggested higher self-rated

health was associated with a lower risk of anxiety disorder,

depression, and somatization, which was consistent with previous

results (28). Self-rated health is widely accepted as a means

of reporting physical health and psychological health (29, 30).

These findings suggested that the mental and somatic services

provided by health providers need to take into account differences

in characteristics.

The findings of the present study indicated that workload

was a significant predictor of anxiety disorder, depression,

and somatization of healthcare workers collecting test samples.

This was consistent with previous studies in which excessive

workload during a new coronary pneumonia outbreak was strongly

associated with the mental health of medical staff, such as anxiety

disorder, depression, insomnia, and somatization (6, 31, 32).

Overloads, including extended working hours and high workloads,

left healthcare workers without good rest and prone to occupational

fatigue, which affected their mental and physical health (33). The

work requirement control model theory suggested that the amount

of work tasks was an important factor in the characteristics of work

requirements and was one of the important sources of work stress

(8, 34). Overwork and psychological disorders among healthcare

workers were important social issues and have been an important

concern for the researcher (35). The COVID-19 pandemic in 2019

was undoubtedly unprecedented and greatly increased the risk of

mental health problems, which might last for a longer time, and

has highlighted concerns about the mental and physical health of

healthcare workers. More health services should be provided to

mitigate this challenge.

This study found that a higher level of satisfaction with working

conditions negatively predicted the mental problems of healthcare

workers. Not only that, but satisfaction with working conditions

also mitigated the negative effects of workload on the poor mental

health of healthcare workers. The results of this study confirmed

the theoretical hypothesis of the J-R model. On the one hand,

more resources positively impacted the level of psychological

health and reduced emotional exhaustion and negative idleness in

healthcare workers, thus improving psychological health. On the

other hand, such resources also alleviated the negative effects of

work characteristics on psychological symptoms. As Bakker et al.

(14) pointed out, adequate work resources could help employees

successfully achieve their work goals, motivate their learning and

growth, promote their development, and bring positive effects

to them. The findings highlighted the importance of providing

frontline healthcare workers with adequate medical resources,

efficient and good work processes, and working conditions, which

were essential for reducing the psychological burden of healthcare

workers and mitigating the negative mental health effects of high

work intensity.

There are several limitations to this study. First, this study

was a cross-sectional investigation, and this kind of study limited

the ability of causal inference. Further longitudinal studies are

needed to replicate and reproduce these findings. Second, data were

collected based on a web-based questionnaire, which could not
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guarantee the response rate. Finally, the measurement of workload

in this study was limited only in terms of shift duration and

the number of nucleic acid tests participated in; therefore, future

studies should be conducted using more refined instruments to

evaluate these associations.

5. Conclusion

Overall, this study highlighted the negative impact of workload

on the psychological health of sampled healthcare workers in the

post-epidemic era, which could be moderated by satisfaction with

working conditions. Healthcare workers still faced beyond-neglect

psychological challenges, and proactive health service measures

should be considered to alleviate these challenges.
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Hidden work, frustration and 
multiple layers of occupational 
health in emergency situations: a 
longitudinal study during the 
COVID-19 pandemic
Matej Černe  and Darija Aleksić *

School of Economics and Business, University of Ljubljana, Ljubljana, Slovenia

This study examines the effects of the COVID-19 pandemic over time. Specifically, 
we derive from the organizational model of frustration to propose and test a 
model of pandemic-induced hidden work affecting employees’ emotional 
responses of frustration along with behavioral responses and outcomes with 
respect to occupational health. We  thereby develop a concept of multiple 
layers of occupational health that spans across stress, satisfaction with work–
life balance (SWLB), burnout, subjective well-being, and physical health. Based 
on a longitudinal web-based survey of 198 working professionals conducted 
at seven points in time (1,143 data points, with 118 fully completed responses 
across all time points) for a wide range of industries in 2020, the study tests the 
proposed relationships using random coefficient modeling. The results show 
that COVID-19-situation-induced hidden work invokes emotional responses 
of frustration, which in turn influence outcomes referring to multiple layers of 
occupational health—positively affecting stress and burnout, and negatively 
influencing SWLB, subjective well-being, and physical health. Implications for 
research and practice are discussed.

KEYWORDS

hidden work, frustration, occupational health, stress, burnout, well-being, satisfaction 
with work-life balance, COVID-19

Introduction

The COVID-19 pandemic fundamentally altered many aspects of working and 
non-working life. Almost overnight, a ‘new normal’ has emerged characterized by a fear of the 
unknown, increased stress due to global health risk, and lockdowns. As the entire world was 
affected by various measurements and restrictions, there was no way for businesses to continue 
their typical office-based tasks. In order to maintain business operations, organizations were 
forced to adopt home-office practices, also known as remote working, wherever possible 
(Angelucci et al., 2020; Brynjolfsson et al., 2020; Hobbs and Hawkins, 2020).1 When working 

1 Also labeled as teleworking, virtual working, distance working, telecommuting, or working from home. 

It is an important aspect of the changed nature of work during the pandemic and, as evidenced by our 

research, the majority (62%) of the respondents did work from home during it. However, the model 

presented and tested in our study is not only applicable to remote work.
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from home was not an option (e.g., for essential workers like medical 
staff, supermarket and production workers), organizations had to find 
ways to adjust workflows to make them as smooth yet safe as possible.

The pandemic-related situation was uncertain, permeating every 
aspect of our lives. Employees found the circumstances to 
be frustrating and were required to be flexible by adapting to different 
modes and demands of the quickly altering work processes and 
contexts. At the same time, employees were pushed to be even more 
competitive and work harder to preserve their individual positions 
and keep their organizations afloat (Contreras et al., 2020). Amid such 
uncertainty, employees who were fortunate enough to retain their jobs 
during the pandemic reported working more and outside of regular 
hours (Collins et al., 2020; DeFilippis et al., 2020; ILO Monitor, 2020). 
These pressures prevented individuals from meeting their individual 
needs, leading to frustration and disengagement (Chong et al., 2020; 
Serafini et al., 2020; Yu et al., 2023).

While the long-term impacts of the COVID-19 turmoil have yet 
to become clear, the immediate impacts, such as stress and challenges 
related to work–life balance due to the changing work hours, can 
be  seen in practice. However, the mechanisms and effects of this 
situation on health considerations across the span of the (hitherto) 
two major periods of the pandemic remain virtually unexplored. This 
absence of insight is important because the short- and long-term 
effects on multiple dimensions of occupational health (physical, 
psychological, psycho-social; Burton and WHO, 2010) hold important 
implications not just for individuals, but their families and 
communities as well. One should also not overlook the long-term 
performance of organizations, which vitally depends on the health of 
their human capital (Slaski and Cartwright, 2002; Ongori and 
Agolla, 2008).

In an attempt to capture insights related to the ever changing 
working modes during the pandemic, we  narrow in on the 
aforementioned idea that at times when a national epidemic is 
declared employees are more likely to work longer and irregular hours 
(Hill et al., 2003). Such hidden work, i.e., answering work-related 
phones or emails outside of formal working hours without receiving 
compensation for that (Fenner and Renn, 2004; Kost et al., 2023), is a 
relatively understudied phenomenon in the literature, albeit present 
in practice for a long time. Namely, digitalization has encouraged an 
“always-on” workplace culture denoted by 24/7 access to information 
and connectedness with each other anytime, anywhere in the world. 
Receiving, checking and responding to work-related emails, calls and 
other messages after office hours has become routine for many 
employees. During the COVID-19 pandemic, the “always-on” work 
culture became the modus operandi, further blurring the already fuzzy 
boundaries between work performed within and outside of formal 
working hours (Penado Abilleira et al., 2021; Aleksić et al., 2023).

Recent research shows that hidden work behaviors are positively 
related to negative outcomes like family-to-work conflict and 
decreased perceptions of well-being, while actually contributing 
positively to work performance ratings (Fenner and Renn, 2010; 
Eichberger et  al., 2021; Kost et  al., 2023). Nonetheless, a 
comprehensive investigation of the ways hidden work affects 
multiple aspects of occupational health is missing, as is a study of 
the mechanisms according to which these effects unfold. In so 
doing, based on prior work on this matter (Petterson and Arnetz, 
1998; Mikkelsen et al., 2005; Campbell Quick et al., 2007; Hill et al., 
2019) we develop the concept of multiple layers of occupational 

health that encompass physical, psychological and psycho-social 
aspects. The presented research is based on the organizational 
model of frustration (Spector, 1978; Fox and Spector, 1999; Reio, 
2011), which describes the effects of environmental sources of 
frustration on affective responses (i.e., frustration), which in turn 
affects behavioral responses and outcomes. In line with this model, 
we treat hidden work as a source of frustration, which stems from 
a superior source of frustration arising from environmental 
uncertainty and change (Serafini et al., 2020), where both act as 
enablers or inhibiters in achieving individual and organizational 
goals. Specifically, hidden work (i.e., increased workload) and 
frustration were chosen because the literature suggests that they 
influence important physical and mental health outcomes (e.g., Fox 
and Spector, 1999; Whinghter et al., 2008). In a longitudinal study 
repeated at seven points in time across a seven-time longitudinal 
study across two periods of the COVID-19 epidemic, the objective 
of the study was to test the effects of hidden work via the emotional 
response of frustration on five aspects of occupational health (i.e., 
stress, satisfaction with work–life balance—SWLB, burnout, 
subjective well-being, and physical health).

The study attempts to contribute theoretically in three ways, 
to three distinct yet related fields. First, we aim to contribute to 
the occupational health literature by conceptualizing and testing 
the concept of multiple layers of occupational health. Prior 
research on the matter is scattered across different 
conceptualizations and considerations of this phenomena. For 
example, integrative ones include Psychosocial Work Quality and 
Health (Petterson and Arnetz, 1998) or look at health outcomes 
from individual (sickness, presentism, absenteeism) and 
organizational (vigor, vitality, productivity) perspectives 
(Campbell Quick et  al., 2007). In contrast, the majority of 
occupational health research concentrates on particular 
dimensions of the concept, like stress, burnout, subjective 
perceptions of health etc. (e.g., Cooper and Cartwright, 1994; 
Schaufeli and Greenglass, 2001; Mikkelsen et  al., 2005). The 
presented study attempts to integrate this research and 
conceptualize a multi-layered concept of occupational health, one 
that encompasses physical, psychological and psycho-
social aspects.

Second, we  seek to advance research on work frustration by 
examining it in the COVID-19 pandemic context. While the original 
model of work frustration specifies different sources of either mild or 
severe frustration (Spector, 1978), we complement it by proposing that 
hidden work arises from environmental sources of frustration due to 
an uncertain situation, thereby proposing a dual-layered model of 
sources of frustration. Moreover, we add a novel set of tested outcomes 
to the model of frustration, i.e., multiple dimensions of 
occupational health.

Third, we add to research on hidden work. While prior research 
indicated that hidden work leads to negative outcomes (Barley et al., 
2011; Kost et  al., 2023), no particular emotional or behavioral 
responses have been specified, nor consequent health outcomes. 
We  enhance understanding of its effects on occupational health-
related outcomes, thereby complementing existing research on hidden 
work that reveals it contributes to a less favorable work–life balance 
and perceptions of work overload (Barley et  al., 2011; Kost et  al., 
2023). We advance this stream of research by conceptualizing and 
testing a mechanism of how hidden work relates to multiple layers of 
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occupational health outcomes by specifically conceptualizing hidden 
work as a source of frustration.

Theory and hypotheses

Hidden work and employee frustration

The COVID-19 pandemic created uncertainty and many work-
related challenges that required employees to be adaptable (Bailey and 
Breslin, 2021). For many, remote working was obligatory rather than 
being an optional flexible work arrangement, enabling staff to retain 
their positions and keep contributing to the organization’s goals. Many 
employees were thrown into an uncertain situation without any clear 
idea of what the future would bring and how they would need to adapt. 
In many instances, adapting to the ‘new normal’ was left to them, who 
frequently experienced greater autonomy and independence (Galanti 
et al., 2021). Research indicates that having the autonomy to work 
anywhere at any time increases the frequency of work, and thus work 
becomes everywhere and all the time (Mazmanian et al., 2013; Chung 
and van der Horst, 2020). This situation led to increases in hidden work 
(Angelucci et al., 2020; Brynjolfsson et al., 2020).

Although being able to answer emails anytime and anywhere 
increases work flexibility, doing so is associated with work overload 
and stress (Barley et al., 2011). Hidden work has been linked to family-
to-work conflict (Kost et al., 2023). Volini et al. (2020, p. 5) argue the 
pandemic “put more hours into the working day, creating exhaustion 
and burnout and simultaneously exposing the stress that many 
workers face in balancing professional and personal demands, as 
personal commitments and roles (such as being a parent or caregiver) 
could no longer be separated from work.” Working longer, faster and 
with an ‘always-on’ work culture, manifested as constantly monitoring 
work-related information (e.g., via emails and social media), causes 
feelings of anxiety, insomnia and inefficiency (Salanova et al., 2007; 
Derks et al., 2015), which we propose acts as a source of frustration.

Workload itself has been empirically demonstrated to act as a 
source of frustration (Spector et al., 1988; Spector, 1994); the feeling 
of being upset or annoyed when an instigated goal-response (or 
expected behavioral sequence) is interrupted or interdicted (Fox and 
Spector, 1999). For individuals who hold cognitively demanding and 
autonomous jobs, quantitative workload levels are often high and stem 
from multiple sources, which frequently can produce negative affective 
reactions (Whinghter et al., 2008). Indeed, frustration at work can 
occur when individuals feel disappointed and dissatisfied with factors 
such as workplace morale, work arrangements (e.g., work hours) and 
inappropriate use of their resources (Beckman and Simms, 1992; 
Chang et al., 2014), or when they fall behind on work tasks (Carver, 
2004) such as because of the COVID-19-induced situation and the 
ensuing adaptations required. Indeed, many psychological problems 
and important consequences in terms of mental health (including 
stress, anxiety, depression, frustration and uncertainty) during the 
COVID-19 outbreak emerged gradually (Duan and Zhu, 2020). 
Studies reported that the spatial distancing, self-isolation, quarantine, 
social and economic discord, and misinformation (notably on social 
media) were among the biggest factors contributing to unusual levels 
of sadness, fear, frustration, feelings of helplessness, loneliness, and 
nervousness (Ahorsu et al., 2020; Khan et al., 2020; Sakib et al., 2020).

In the organizational model of frustration (Spector, 1978), 
frustrated events may be understood as situational constraints in the 
immediate work situation that block individuals from achieving 
valued work goals or effectively performing (Berkowitz, 1978; Peters 
and O’Connor, 1980; Lazar et al., 2006). Such constraints may also 
be viewed as an external environment of the COVID-19 situation and 
resulting levels of hidden work. They are expected to induce 
employees’ emotional response of frustration with both the broader 
COVID-19-induced situation and the work itself. We therefore propose:

H1: Hidden work was positively related to frustration during the 
COVID-19 pandemic.

Hidden work, frustration and multiple 
layers of occupational health

With employees bearing much of the burden of coping with a 
crisis like the COVID-19 pandemic, creating a healthy and safe 
workplace for employees should be a top priority for organizations. 
Still, this seems to be easier said than done. A healthy workplace calls 
for a holistic approach to health, encompassing physical, psychological 
and social contributing factors (Kelloway and Day, 2005). According 
to the WHO (2011), a healthy workplace is one in which workers and 
managers collaborate to protect and promote the health, safety and 
well-being of all workers, along with the sustainability of the 
workplace. It considers four discrete, yet linked, areas (WHO, 2011): 
(1) health and safety concerns of the physical work environment; (2) 
health, safety and well-being concerns in the psychosocial work 
environment; (3) personal health resources in the workplace; and (4) 
ways of participating in the community to improve the health of 
workers, their families, and members of the community.

COVID-19 exposed employees to numerous serious threats to 
their occupational health (Sinclair et al., 2020). These threats included 
increased physical risk of infection in the workplace, isolation 
practices (International Federation of Red Cross and Red Crescent 
Societies, 2020), quarantine and social isolation, disrupted work 
routines (Javadi et al., 2020), uncertainty (Shanafelt et al., 2020), a 
weakened immune system due to high stress levels (Segerstrom and 
Miller, 2004), physical exhaustion, sleep disruption, and fear (Li et al., 
2020), as well as feelings of personal danger (Lai et al., 2020). These 
may be negatively related to multiple areas of what is considered to 
constitute a healthy workplace.

We have learned from previous crises that employees exposed to 
unfavorable working conditions are more likely to experience mental 
health symptoms (Ten Have et al., 2015). Recent studies show that 
unhealthy workplace conditions related to COVID-19 have already 
manifested as deteriorating health (Sinclair et al., 2020; Kniffin et al., 
2021). Stress, defined as an emotional response depending on an 
individual’s perspective (Lazarus, 1990; Bonanno and Burton, 2013), 
is a normal psychological response to an abnormal situation, which 
COVID-19 certainly is. In turbulent times, stress can bring out 
unhealthy extremes in people’s attitudes and behaviors (Weinberg and 
Cooper, 2012). This means it not surprising that employees reported 
higher levels of hidden work (i.e., workload) and experienced 
considerable stress during COVID-19 (Stankovska et al., 2020). The 
relationship between hidden work, frustration and high stress levels 
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can be  explained by the health impairment process arising from 
demands and resources imposed by one’s job (Bakker and Demerouti, 
2007). Job demands create a strain for employees, and this strain is 
exacerbated by a lack of work resources. Uncertainty, financial, public 
health and job insecurity, together with new risks that require 
additional activities and efforts to perform a job safely and efficiently 
(i.e., increased hidden work), lead to escalating job demands. 
Employees are faced with high workload demands, with little control 
over their work (Sinclair et al., 2020), causing them to experience 
feelings of powerlessness and frustration, which in turn can lead to 
higher levels of stress. The current conditions of frustration require 
the investing of energy, which can deplete employees’ psychological 
resource reservoir, thereby increasing work-related stress. 
We thus propose:

H2a: Hidden work was positively related to stress via frustration 
during the COVID-19 pandemic.

We further propose that hidden work is negatively associated with 
SWLB via frustration. SWLB is defined as the “overall level of 
contentment resulting from an assessment of one’s degree of success 
at meeting work and family role demands” (Valcour, 2007, p. 1512). 
To assure satisfying experiences in all life domains, individuals must 
properly allocate their personal resources like energy, time and 
commitment across several domains (Kirchmeyer, 2000). During the 
COVID-19 pandemic, many employees experienced an increase in 
work and family demands, which can drastically exacerbate work–
family conflict (Sinclair et al., 2020), which in step increases frustration 
and decreases SWLB.

According to Valcour (2007), working hours have a negative 
impact on SWLB. The pandemic increased workloads and caused 
stress related to balancing work and personal demands (Volini 
et al., 2020) since employees were often compelled to work extra 
hours and overtime to complete their tasks (Irawanto et  al., 
2021). In the early stages of the COVID-19 pandemic, employees 
were still adjusting to the new setting and, fearful of losing their 
jobs, may have been doing more hidden work. To lower their 
stress levels and find solutions to achieve their goals in these 
challenging times, employees tended to adopt informal and even 
uncontrollable practices, completing work-related tasks in the 
private sphere and beginning to engage in work-related thinking 
and planning in their free time. This often led to frustration, 
which refers to negative emotions or passive behavior that occur 
when motivations and needs are not being met because the 
individual’s goals are hindered (Wang et al., 2016). A recent study 
found that during COVID-19 employees were often frustrated by 
the need to prioritize work at the expense of everything else, 
which decreased their SWLB (Humphries et al., 2020). Employees 
who perform considerable hidden work are often focused on 
work-related activities due to the frustration it causes, thus 
dedicating more time and energy to work activities and hence 
neglecting social, family and other activities. The literature 
suggests that individuals who spend too much or too little time 
in different domains of their lives have a poorer work-life balance 
(Kuhnle et al., 2012). Thus:

H2b: Hidden work was negatively related to satisfaction with work–
life balance via frustration during the COVID-19 pandemic.

Building on literature suggesting that adverse working conditions 
experienced for a longer period cause a strong sense of frustration and 
resulting occupational burnout (Kuo and Tsai, 2012), we also argue 
that hidden work is positively related to burnout via frustration. In a 
stage model of burnout, frustration is placed prior to burnout 
(Lewandowski, 2003), defined as a prolonged response to chronic 
emotional and interpersonal stressors on one’s job (Maslach et al., 
2001). This phenomenon is made up of emotional exhaustion (i.e., the 
feeling of being emotionally over-extended and exhausted at work), 
depersonalization (i.e., the feeling of callousness and cynicism) and 
professional inefficacy (i.e., a decline in experienced competence and 
achievement in one’s work; Schaufeli et al., 1993).

The literature suggests that a heavy workload is most directly 
related to the exhaustion aspect of burnout (Maslach et al., 2001). Too 
many demands may exhaust employees’ energy to the extent that 
recovery becomes impossible. Maslach et  al. (2001) argue that 
emotional work is especially draining when an employee’s job requires 
them to display emotions inconsistent with their feelings. As discussed 
above, the COVID-19 situation increased workloads and increased 
job demands of all kinds, including emotional ones (del Carmen 
Giménez-Espert et al., 2020). Employees accordingly often feel they 
have too many things to do in a given time period. Recent studies also 
suggest that emotional demands and workload were among the most 
prominent psychological risks during COVID-19 (del Carmen 
Giménez-Espert et  al., 2020). Many employees experienced work 
stressors, threats of job insecurity, feelings of isolation, which together 
led to emotional exhaustion (Hwang et al., 2020). The uncertainty and 
constantly changing work environments saw employees perform 
higher levels of hidden work, resulting in work-related frustration. 
Preventing employees from coping with work requirements may 
further affect not only their short-term, but long-term health 
indicators. Taken together, we propose:

H2c: Hidden work was positively related to burnout via frustration 
during the COVID-19 pandemic.

The COVID-19 isolation measures, uncertainty, online education 
of children at home, coupled with job insecurity and health and safety 
concerns have posed unprecedented challenges to maintaining high 
levels of subjective well-being, defined as an individual’s positive 
evaluation of life, experiencing pleasurable emotions, high life 
satisfaction and fulfillment, and a rewarding life (Diener et al., 2002). 
Recent studies examining the impact of the COVID-19 pandemic on 
well-being almost universally show that subjective well-being dropped 
significantly during the pandemic (e.g., Gray et al., 2020; Wanberg 
et al., 2020; Ruiz et al., 2021). On top of the obvious COVID-19-
related reasons for this, we propose that hidden work, followed by 
frustration, places an additional strain on employees’ perceived well-
being. The literature suggests that a high workload is associated with 
low subjective well-being (Pace et al., 2021) and that the quality of 
work and non-work life influences overall subjective well-being 
(Edwards and Rothbard, 1999; Hart, 1999; Erdogan et  al., 2012), 
suggesting the importance of experiencing pleasant emotions in all 
domains of life. Hidden work is typically a result of time pressure, tight 
deadlines, and a heavy workload (Ojala, 2011), which were often 
present in the work context during the COVID-19 pandemic. As 
mentioned, these unfavorable working conditions produced a strong 
sense of frustration, i.e., negative emotions resulting from obstacles or 
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disruptions encountered by employees (Fox and Spector, 1999) that, 
in turn, reduced the quality of their work life. These negative emotions 
may also spill over from work to non-work life, thereby affecting the 
quality of non-work life (e.g., spending less time with family, 
transferring a bad mood and frustration to family members etc.). This 
leads us to propose:

H2d: Hidden work was negatively related to subjective well-being 
via frustration during the COVID-19 pandemic.

Overwhelming workloads and stress for an extended period of time 
can bring about emotional and physical exhaustion if individuals fail to 
improve or cope with their difficult working conditions (Wang et al., 
2016). The pandemic caused unprecedented measures to be introduced 
to curb the virus, which further worsened working conditions. The 
economic consequences and job insecurity put additional pressure and 
frustration on employees, who were often willing to work longer hours 
and sacrifice their physical health just to perform well in those uncertain 
times, allowing them to retain their jobs and financial security.

Employees’ responses to the stress of perceived job insecurity in 
the shorter term can be emotional (anxiety, tension, dissatisfaction), 
psychological (increased heart rate, greater catecholamine secretion) 
and behavioral (substance use, lack of concentration). In the long 
term, the accumulation of these responses can bring more permanent 
adverse mental and physical health consequences (Heaney et al., 1994; 
Burgard et  al., 2009). Namely, workload and time pressures often 
require constant physical or mental effort and impose potential 
physical and psychological costs (Sabagh et  al., 2022), while job 
stressors (e.g., job insecurity and work–life conflict) predict the 
frustration of needs (Sabagh et al., 2022). It is no surprise then that 
studies show employees were frustrated and highly susceptible to 
physical exhaustion, depressive symptoms, anxiety, and sleep disorders 
during the pandemic because of excessive workload and isolation (e.g., 
Li et al., 2020; Shaukat et al., 2020). Studies also suggest that employees 
who experience frustration at work, as was common during COVID-
19, have lower levels of physical health (De Castro et al., 2010) (see 
Figure 1). Therefore:

H2e: Hidden work was negatively related to physical health via 
frustration during the COVID-19 pandemic.

Figure 1 summarizes our research model.

Methods

Research context

The research was conducted in Slovenia where the first case of the 
virus was confirmed on 4 March 2020. The growing number of 
infections saw Slovenia declare an epidemic for the first time on 12 
March 2020. Like many other countries around the world, the 
Slovenian authorities adopted various measures to contain the virus’ 
spread, such as closing educational institutions, applying restrictions 
while crossing the border, restrictions on public life, and a ban on all 
non-essential health service activities.

To limit the economic costs of the COVID-19 pandemic and help 
employers (and indirectly employees) mitigate the effects of 

COVID-19, the government adopted the Wage and Contribution 
Measures Intervention Act (which entered into force on 29 March 
2020). This Act regulated the right of employers (and indirectly 
employees) to apply for a reimbursement of salary compensation paid 
to employees either unable to work due to business reasons or under 
the mandatory quarantine. That is, during the time a COVID-19 
epidemic was declared in Slovenia, employers could order the absence 
of workers from work by: (1) arranging work from home due to 
exceptional circumstances; (2) relying on the use of annual leave by 
the worker and collective leave; (3) being put on furlough at home (in 
case of a reduced workload); (4) absence from work to care for 
children following the closure of kindergartens and schools; and (5) 
the performance of other work due to the exceptional circumstances. 
While some enterprises decided to shut down production, many 
companies switched to remote working, thus causing a boom in 
remote working across Slovenia. In late April 2020, Slovenia passed 
the first peak of its COVID-19 epidemic and the government eased its 
lockdown measures. On 15 May 2020, Slovenia became the first 
European country to officially declare the end of the 
COVID-19 epidemic.

Toward the end of summer, the number of COVID-19-infected 
people began to rise sharply. In October 2020, the situation in Slovenia 
was much worse than during the first period. On 19 October 2020, a 
second period of COVID-19 cases occurred in Slovenia, causing the 
government to again declare an epidemic, activate the National 
Protection and Rescue Plan, and tighten measures, including a curfew 
between 21:00 and 06:00. On the same day, primary school students 
in 6th grade and up together with secondary and university students 
switched back to distance learning.

As the COVID-19 situation remained serious, in early November 
the government extended restrictions on movement outside 
municipalities, extended the distance learning, closed kindergartens, 
suspended public transport and closed non-essential shops. All 
gatherings were also banned, except for persons living in the same 
household. On 16 November 2020, the declaration of an epidemic was 
formally extended by 30 days. After nearly 2 months of strict 
restrictions, a temporary relaxation of measures was enacted between 
15 December 2020 and 23 December 2020 (i.e., public transport 
resumed, hair salons, flower shops, car washes and dry cleaners were 
allowed to reopen). On 22 December 2020, mass antigen testing began 
in a dozen urban areas across Slovenia, whereas on 27 December 2020, 
vaccination against COVID-19 started at nursing homes.

Sample and procedure

We conducted a seven-time [in two periods: Period 1 (before, 
beginning, peak and end of the first COVID-19 epidemic wave, 
between February and May 2020) and Period 2 (beginning, peak and 
softening of the second epidemic wave between October and 
December 2020)] longitudinal web-based questionnaire study. Table 1 
summarizes the COVID-19-related situation in Slovenia in 2020 
during each period of the data collection. With the help of a national 
research agency, using a nationally representative (by age, gender, 
industry) quota sampling strategy we  collected data from 198 
employees (who responded to our survey at all seven time points) 
working in a wide range of industries. Those were sampled from the 
agency’s registered pool of potential participants who were working 
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professionals. Unique IDs were constructed to ensure the anonymity 
of participants’ responses and to match responses across the 
time waves.

The sample consisted of 46% of respondents working in public 
companies, 50% in private companies, with the remaining respondents 
working in joint ventures. Overall, about 11% of respondents were 
working in micro-companies with up to 9 employees, 20% in small 
companies with up to 49 employees, 25% in medium-sized ones with 
up to 249 employees, and 45% working in large companies with at 
least 250 employees. The respondents operated mainly in the following 
industries: education, culture and sport (13%), administration (13%), 
production (13%), health (10%) and sales (8%). Among the 
respondents, 42% held a high school diploma and 55% at least an 
undergraduate diploma.

Measures

All the focal variables were self-reported and measured on all 
seven occasions.

Hidden work was measured with two items proposed by Kost et al. 
(2023)—α = 80. Respondents were asked to indicate how often they 
were working outside their normal working hours without being 

compensated in the form of extra and/or overtime pay and how often 
they were responding to work-related emails beyond working hours 
without being compensated in the form of extra and/or overtime pay. 
The responses ranged from 1 = never to 5 = very often.

Frustration was measured with the following item from Peters 
et al.’s (1980) scale: “Overall, I experienced very little frustration at 
work” (reverse scored). The responses ranged from 1 = strongly 
disagree to 5 = strongly agree.

Job stress. Elo et al. (2003) found that the content validity of the 
single-item measure used for stress symptoms was satisfactory for 
monitoring stress in different contexts. Job stress was accordingly 
measured with a single item. We asked the following question: how 
much stress have you experienced in the last month? A five-point 
scoring key was used (1 = I was not under stress at all, 5 = I was under 
extreme stress).

Satisfaction with work–life balance (SWLB). We measured SWLB 
using a five-item measure developed by Putrevu and Ratchford (1997). 
Response options ranged from 1 (“very dissatisfied”) to 7 (“very 
satisfied”). A sample question is, “In the last month, how satisfied were 
you with the way you divided your time between work and personal 
or family life?” (α = 0.96).

Burnout was assessed with two items taken from the Maslach 
Burnout Inventory (MBI) that evaluate emotional exhaustion (i.e., the 

FIGURE 1

Research model with hypotheses.

TABLE 1 COVID-19-related situation in Slovenia in 2020 during each period of the data collection.

Time Month Situation

Period 1

Time 1 Late February Before the epidemic; preparation of potential measures

Time 2 Mid March An epidemic officially declared in Slovenia; first phase of the infection spreading; several measures adopted

Time 3 Mid April peak of the wave-1 epidemic, the most restrictive measures adopted

Time 4 Late May Official end of the COVID-19 epidemic; lockdown measures gradually eased

Period 2

Time 5 Mid October An epidemic again declared in Slovenia; infection spreading; several measures adopted

Time 6 Mid November Peak of the wave-2 epidemic, the most restrictive measures adopted

Time 7 Mid-to-late December The official epidemic persists, but the lockdown measures gradually and temporarily eased
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feeling of being emotionally overextended and exhausted by work) 
(Maslach et al., 1986). Options for respondents ranged from 1 (“a few 
times a year or less”) to 6 (“every day”). A value of zero was also added, 
enabling the respondents to indicate that they had never experienced 
the described feeling or attitude. A sample item is the following: “I feel 
tired when I get up in the morning and have the next working day 
ahead of me” (α = 0.88).

Subjective well-being was measured with the following item from 
Su et al.’s (2016) scale: “Compared to most of my peers, I consider 
myself more happy.” The responses ranged from 1 = strongly disagree 
to 5 = strongly agree.

Self-rated physical health was measured with an item asking 
respondents to rate their overall physical health in the past month. 
Responses ranged from 1 = poor to 5 = excellent.

Gender, age and expected average work hours/week were measured 
in the first period and incorporated in the model as individual-level 
control variables.

Results

Descriptive statistics

Table 2 shows the means, standard deviations, and correlations of/
between the focal variables. Figure 2 portrays the means of our focal 
constructs over the seven time points of the data collection, across the 
two periods. As evidenced, frustration (Mperiod1 = 2.69; Mperiod2 = 3.44; 
t = 9.48; p <  0.01), stress (Mperiod1 = 2.46; Mperiod2 = 3.38; t = 13.55; 
p < 0.01) and burnout (Mperiod1 = 2.37; Mperiod2 = 2.83; t = 5.87; p < 0.01) 
significantly increased from Period 1 to Period 2, while other variables 
exhibit a slight positive trend. In the second period (questionnaire 
repetitions 5–7), we also collected data on remote work (with 62% of 
the respondents working remotely at time 6) and various COVID-19-
related information, such as care for children at home (50%) or having 
received state aid benefit (13%).

Hypotheses testing

Our dataset consisted of two hierarchically nested levels: 
observations spanning the seven time points (Level 1 n = 1,143) were 
nested into individuals (Level 2 n = 198, with 118 individuals having 
responded to all seven surveys). We used hierarchical linear modeling 
(random coefficient modeling) to test our longitudinal model using 
MLmed (Beta 2), a computational macro for SPSS (v25) (Hayes and 
Rockwood, 2020; Rockwood and Hayes, in press).

The results of these analyses appear in Table 3. The first column 
presents frustration as an outcome variable. Hidden work was 
positively related to frustration at the between-individuals level (effect 
size = 0.08, se = 0.04, p < 0.04), supporting Hypothesis 1, but not at the 
within level (across time).

Turning to mediation analyses, on the between-individuals level 
frustration was shown to carry a positive indirect effect of hidden 
work on stress, with confidence intervals excluding zero (indirect 
effect size =  0.03, LLCI =  0.0001, ULCI =  0.0649), supporting 
Hypothesis 2a. The indirect effect of hidden work on SWLB via 
frustration was also significant at the between level (indirect effect 
size = −0.04, LLCI =  0.0771, ULCI =  0.0006), giving support for 

Hypothesis 2b. Moreover, the indirect effect of hidden work on 
burnout via frustration was also significant at the between level 
(indirect effect size = 0.03, LLCI = 0.0001, ULCI = 0.1142), supporting 
Hypothesis 2c. Finally, the indirect effect of hidden work on subjective 
well-being via frustration was significant at the between level as well 
(indirect effect size = −0.03, LLCI = −0.0666, ULCI = −0.0001), lending 
support for Hypothesis 2d. Supporting Hypothesis 2e, the indirect 
effect of hidden work on physical health via frustration, was also 
significant at the between level (indirect effect size = −0.02, 
LLCI = −0.0436, ULCI = −0.0001). No indirect effect on the within 
level (across time) was significant, indicating that noteworthy 
variation in the variables driving the relationships we studied occurs 
between individuals, not within individuals, and changes over time.2

Discussion

Based on the organizational model of frustration, we proposed 
and tested the relationships between hidden work, frustration, and 
multiple layers of health. The results of our longitudinal (seven-
repetition) study, conducted during the first and second periods of the 
pandemic showed that COVID-19-situation-induced hidden work 
invoked emotional responses of frustration that then influenced 
outcomes consisting of multiple layers of occupational health—
positively affecting stress and burnout, and negatively influencing 
SWLB, subjective well-being, and physical health. In summary, our 
findings suggest that employees who adhere to the “show must go on” 
philosophy in these challenging times, as reflected in higher levels of 
hidden work, are thereby undermining their health on multiple levels. 
These findings could change the attitudes of employees, employers and 
other key stakeholders to recognize hidden work as an important 
source of occupational health problems.

Theoretical contributions

This study seeks to contribute to theory in three distinct, yet 
interrelated ways. First, we  contribute to the occupational health 
literature by theoretically developing and empirically testing the 
concept of multiple layers of occupational health as an outcome of the 
COVID-19-induced work changes and emotional responses. Prior 
research on occupational health outcomes is scattered across different 
conceptualizations and considerations of this phenomena, which often 
stem from different disciplines like organizational behavior/
psychology, and occupational health and safety. Previous attempts to 
reconciliate and integrate off outcomes that cover multiple dimensions 
of health vis-à-vis work-related occurrences still largely focus on a 
single aspect such as psychosocial health (Petterson and Arnetz, 
1998), or focus predominantly on a specific level or output beneficiary 
of health considerations, such as an individual or an organization 
(Campbell Quick et al., 2007).

2 The results of testing the hypotheses also hold for each period separately, 

and for the second period when controlling for the dummy of working 

remotely or not.
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Advancing the majority of occupational health research, which 
considers individual dimensions of this concept (Cooper and 
Cartwright, 1994; Schaufeli and Greenglass, 2001; Mikkelsen et al., 
2005), we  offer an integrative, multi-layered concept of 
occupational health that encompasses physical, psychological and 
psycho-social aspects. In so doing, we followed the WHO’s four-
layered healthy workplace model (Burton and WHO, 2010). This 
holds important implications for the field of occupational health 
across different disciplines that concentrate on these phenomena. 
Such a multi-layered conceptualization provides a more 
comprehensive view of health-related phenomena that can 
be  applied while examining its determinants in setting up a 

workplace that considers the human factor and places individuals 
at the center of the investigation, rather than merely 
organizationally-relevant outcomes. While most recent studies 
examined the pandemic’s impact on a specific group of employees 
(e.g., healthcare workers, remote workers) during the pandemic’s 
first wave, we extend the growing body of literature on occupational 
health during COVID-19 by examining the pandemic’s influence 
on a nationally representative quota sample of employees working 
in a broad of industries and conducting a longitudinal study during 
the first and second waves of the pandemic.

Second, we view the organizational model of work frustration as 
a backbone for identifying different sources of frustration (Spector, 

FIGURE 2

Means of our focal constructs over the seven time points of data collection.

TABLE 2 Descriptive statistics and correlations.

Variable Mean SD 1 2 3 4 5 6 7 8 9 10

1 Hidden work 2.27 1.18 (0.80)

2 Frustration 2.92 1.29 0.05 –

3 Stress 2.74 1.14 0.32** 0.15** –

4 Burnout 2.51 1.25 0.31** 0.26** 0.64** (0.88)

5 SWLB 3.52 0.94 −0.31** −0.17** −0.35** −0.49** (0.96)

6 Well-being 3.35 1.04 −0.14** −0.13** −0.20** −0.31** 0.49** –

7 Gender 1.51 0.50 −0.08 0.05 0.02 −0.06* 0.07* 0.05 –

8 Age 46.07 9.82 −0.04 −0.09** −0.12** −0.08** 0.04 0.10* −0.03 –

9 Average 

weekly work 

hours

42.92 118.72 0.02 0.04 −0.01 −0.01 0.02 0.01 −0.04 0.02 –

10 Physical health 3.70 0.91 −0.15** −0.10** −0.27** −0.39** 0.35** 0.35** 0.08** −0.05 0.01 –

**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed). Variables 1–6 are reported as averages across the whole timespan. For gender, 
1 = male, 2 = female. Reliabilities (coefficient alphas) appear on the diagonal in parentheses.
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1978) to advance subsequent research on the matter by examining it 
in the COVID-19 pandemic context. We  complement existing 
research on frustration at work by proposing that hidden work occurs 
because of environmental sources of frustration due to an uncertain 
situation, thereby proposing a dual-layered model of sources of 
frustration. On one hand, frustration has been related to work 
occurrences, which is a much more prevalent line of investigation in 
the extant literature (cf., Fox and Spector, 1999; Harvey et al., 2010; 
Vander Elst et al., 2012). Despite this rich body of literature concerned 
with the relationships of frustration with important negative work-
related outcomes, frustration as a form of psychological strain has 
received very little empirical attention (Whinghter et al., 2008).

In accordance with frustration theory (Maier, 1949), stressors 
(e.g., quantitative workload) act as frustrating agents (Whinghter 
et  al., 2008). Nevertheless, previous literature has not directly 
investigated how individual work-related characteristics might 
influence the development of affective outcomes like frustration over 
time. Our longitudinal study provides causal evidence for the effects 
of workload/overload (hidden work) on the development of the 
emotional response of frustration and subsequent outcomes, which 
not only empirically but also theoretically relevant given that it 
provides a rigorous test of the directionality of the effects proposed 
in the literature.

On the other hand, one overlooked area is sources of frustration 
arising from the broader situation, in our case, the uncertainty and 
anxiety resulting from the general COVID-19-induced atmosphere 
in societies and organizations. We focus directly on the role of context 

above and beyond the organization, complementing research on 
organizational climate (Chang et al., 2018), evaluative context, and 
direct supervision (Morbée et  al., 2020), or bureaucracy 
(Lewandowski, 2003) as sources of frustration. We  apply a dual-
layered conceptualization derived from the original model of work 
frustration (Spector, 1978) to enrich the nomological net of tested 
outcomes of the frustration model with regard to the aforementioned 
multiple dimensions of occupational health. Although frustration 
refers to an individual feeling, the majority of studies examined the 
influence of frustration on organizationally-relevant outcomes such 
as job performance, work engagement, absenteeism, and 
organizational and interpersonal aggression (e.g., Fox and Spector, 
1999), thereby neglecting the potential negative individual-level 
consequences. We go beyond existing studies by making a theoretical 
and empirical attempt to establish a critical link between frustration 
and health outcomes (i.e., individual-level consequences) during the 
COVID-19 (and similar/potential) crises.

Third, we add to the research on hidden work and workload/
overload in general. Prior research indicated that hidden work 
brings certain negative outcomes (Barley et al., 2011; Kost et al., 
2023), but also found positive consequences for workers and 
organizations like task performance (Fenner and Renn, 2004, 2010). 
However, this research has not specified particular emotional 
responses resulting from hidden work, nor has it explained the 
mechanisms through which they affect outcomes. We  add to 
understanding of its effects on occupational health-related 
outcomes, thereby complementing existing research on hidden 

TABLE 3 Results of longitudinal mediation analyses using MLmed.

Predictors / 
outcome 
variable

Frustration 
(mediator)

Stress SWLB Burnout Well-being Physical 
health

Within-effects (across time)

Constant 3.06** (0.26) 1.15** (0.37) 5.40** (0.34) −0.00 (0.45) 4.39** (0.43) 5.40** (0.34)

Hidden work −0.03 (0.07) 0.19** (0.04) −0.17** (0.03) 0.22** (0.04) −0.06† (0.03) −0.17** (0.03)

Frustration 0.15** (0.02) −0.02 (0.02) 0.09** (0.02) −0.01 (0.02) −0.02 (0.02)

Between-effects (between individuals)

Hidden work 0.08* (0.04) 0.31** (0.05) −0.21** (0.05) 0.29** (0.06) −0.07 (0.05) −0.21** (0.05)

Frustration 0.38** (0.07) −0.48** (0.07) 0.71** (0.09) −0.39** (0.08) −0.48** (0.07)

Age −0.01† (0.00) −0.01 (0.01) −0.00 (0.01) −0.00 (0.01) 0.01 (0.01) −0.00 (0.01)

Gender 0.13† (0.08) 0.09 (0.07) 0.07 (0.06) 0.09 (0.08) −0.02 (0.07) 0.07 (0.06)

Work hours 0.00 (0.00) −0.00 (0.00) 0.00 (0.00) −0.00 (0.00) 0.00 (0.00) 0.00 (0.00)

Within indirect 

effect of hidden 

work via frustration 

on outcomes

−0.0044 

(LLCI = −0.0247; 

ULCI = 0.0152)

−0.0005 

(LLCI = −0.0025; 

ULCI = 0.0044)

−0.0028 

(LLCI = −0.0165; 

ULCI = 0.0099)

0.0004 

(LLCI = −0.0024; 

ULCI = 0.0041)

0.0005 

(LLCI = −0.0025; 

ULCI = 0.0044)

Between indirect 

effect of hidden 

work via frustration 

on outcomes

0.03 (LLCI = 0.0001; 

ULCI = 0.0649)

−0.04 

(LLCI = −0.0771; 

ULCI = −0.0006)

0.03 (LLCI = −0.0001; 

ULCI = 0.1142)

−0.03 

(LLCI = −0.0666; 

ULCI = −0.0001)

−0.02 

(LLCI = −0.0436; 

ULCI = −0.0001)

Model fit (AIC) 7073.54 6401.15 6978.78 6589.09 6328.98

Model fit (BIC) 7096.46 6432.06 7001.70 6612.01 6351.89

*p < 0.05; **p < 0.01; †p < 0.10. LLCI, lower-level confidence interval; ULCI, upper-level confidence interval.
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work that shows it contributes to a less favorable work–life balance 
and perceptions of work overload (Barley et al., 2011; Kost et al., 
2023), as well as lowering perceptions of well-being (Eichberger 
et al., 2021). We advance this stream of research by conceptualizing 
and testing a mechanism of how hidden work relates to multiple 
layers of occupational health outcomes by specifically identifying 
hidden work as a source of frustration, thereby also addressing calls 
for further examination of the potential negative effects of workload 
and overload generally (Győrffy et  al., 2016). As digitalization 
increases and thus also the consequent potential for hidden work 
outside working hours, these findings are extremely relevant also 
beyond the current pandemic situation.

Practical implications

The presented findings also hold important practical 
implications for setting up work-related policies regarding workload, 
especially in the light of urgent situations. To survive the COVID-19 
crisis, or crises of a similar nature, organizations often (intentionally 
or unintentionally) force employees to make extraordinary efforts to 
keep the business running. In order to hold on to their job and the 
financial stability that comes with it, employees are often willing to 
follow the “show must go on” philosophy and work long hours even 
in their personal time without receiving any additional 
compensation. At first glance, while this seems to be  a rational 
strategy, our findings suggest that in the long run it can negatively 
influence employees’ mental and physical health, in turn seriously 
jeopardizing the continuity of business processes. Organizations 
should therefore do more to keep after-hours work to a minimum 
(e.g., by implementing a “no after-hours” or “limited timeframe 
email” policy). For example, organizations can ensure that formal 
expectations of employees’ availability at all times and places remain 
low (Piszczek, 2017), and encourage them to take time off from 
work. It is important to make it clear that this will not cause them to 
miss work-related opportunities or fall behind in their 
work activities.

The issues with hidden work are especially prevalent when it 
comes to remote work arrangements, even now that the effects of 
the COVID-19 pandemic are fading. The opportunity for 
individuals to work from home and the resulting autonomy can 
encourage hidden work and negative health-related outcomes. 
Still, reducing the opportunity for employees to work from home 
has also been shown to bring negative consequences (Raghuram 
et  al., 2019). Such a situation therefore induces a paradox 
concerning how much flexibility is actually enabled. This paradox 
may be  alleviated by promoting explicit separation norms 
regarding the separation of work from personal life (Kossek et al., 
2006; Kost et al., 2023). Due to the potential negative impact of 
hidden work via frustration on employees’ health on multiple 
levels, protective mechanisms should be  introduced to 
systematically prevent the occurrence of hidden work This would 
constitute an important step towards creating a healthy workplace 
in times of crisis and in the light of the potential negative effects 
of digitalization, and hence in protecting employees’ health. In 
addition to formalized norms, managers and leaders in particular 
must act as role models for their employees by not answering 
emails and not being present on other work-related channels.

Limitations

Like any study, ours is not without limitations. While our 
longitudinal seven-time-points investigation has great advantages in 
terms of causal statements, a possible limitation of the research 
design is that we refer exclusively to self-reports. However, earlier 
research has reported that by focusing on these perceptions, rather 
than the objective reality that would be  expected to lead to 
experienced frustration and associated affective and behavioral 
responses, self-report measures may more adequately capture critical 
features of the situation than more objective, non-incumbent 
measures would (Fox and Spector, 1999). Wherever the research aim 
is to understand how people view, feel about, and respond to their 
jobs, self-report methodology may be most useful (Howard, 1994; 
Schmitt, 1994; Spector, 1994). Still, such research could 
be supplemented by the inclusion of additional objective measures of 
health-related outcomes, such as sick leave days, objective investment 
by organizations in workplace health and safety initiatives etc. In 
terms of the measurement instruments, we only used single-item 
measures for several constructs (i.e., for frustration, stress, subjective 
well-being, physical health). While prior research has demonstrated 
the validity of such single-item measures (cf., Elo et al., 2003), and 
this approach may prove particularly useful in longitudinal research 
to avoid overwhelming respondents with research instruments that 
are too long, enabling them to maintain concentration on the content 
while responding (Lucas and Donnellan, 2012; Fisher et al., 2016). 
Future research could further improve the validity of our study by 
employing longer and multi-dimensional scales.

Another limitation of our research can be seen in the fact that 
we did not control for different flexibility arrangements among 
employees prior to the occurrence of the COVID-19 pandemic 
and other contractual agreements concerning overtime. Various 
types of flexible work arrangements may increase the amount of 
hidden work employees perform (Chung and van der Horst, 
2020). This can potentially affect the relationship between hidden 
work and its outcomes and, although we measured these in the 
second period of our data collection (time points 5–7) and it was 
evidenced that did not play a role there, a comprehensive 
investigation of these factors is nonetheless warranted. If flexible 
working arrangements are introduced to improve employee 
performance, this may be a factor in the effects of hidden work 
on various outcomes.

Further, segmentation norms may also affect the extent to 
which employees engage in hidden work (Derks et  al., 2015). 
Future research should consider these factors while additionally 
explore the effects of hidden work on proximal and distal work 
outcomes, potentially look at the interplay among occupational 
health outcomes to test the proposed sequence in which they 
occur (with respect to temporality and the severity of their 
impact), and continue to focus on outcomes beyond occupational 
health-related ones, such as multiple layers of performance (task, 
contextual, creativity etc.).
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