International Journal of

Environmental Research
and Public Health
Article

Do Work Engagement and Transformational
Leadership Facilitate Knowledge Sharing?
A Perspective of Conservation of Resources Theory
Wei-Li Wu * and Yi-Chih Lee
Department of International Business, Chien Hsin University of Science and Technology, Taoyuan 32097, Taiwan;
leeyc@uch.edu.tw
* Correspondence: wlwu@uch.edu.tw; Tel.: +886-3-4581196; Fax: +886-3-4683292
Received: 25 February 2020; Accepted: 6 April 2020; Published: 10 April 2020




Abstract: Based on the perspective of conservation of resources (COR) theory, this study adopts a
multilevel approach to examine the influences of employees’ personal resources (i.e., work engagement
and intrinsic motivation) and external resources (i.e., transformational leadership) on knowledge
sharing. This study conducts a survey to explore the interrelationships among transformational
leadership, work engagement, intrinsic motivation, and knowledge sharing. The sample includes
33 healthcare work groups consisting of 214 group members. The results show that an individual’s
personal and external resources are positive and benefit the promotion of knowledge sharing. As
for personal resources, work engagement has a positive impact on knowledge sharing by increasing
intrinsic motivation. Regarding external resources, transformational leadership acts as a facilitator for
knowledge sharing. Specifically, the conditional indirect effects of work engagement on knowledge
sharing through intrinsic motivation are more positive under high levels of transformational leadership,
rather than low levels of transformational leadership. Based on the COR theory, this is the first study
to argue that knowledge sharing could be considered as an active activity and that individuals could
be eager to perform knowledge sharing when they possess significant personal and external resources.
The results of this study provide new insights into knowledge sharing.
Keywords: knowledge sharing; transformational leadership; work engagement; intrinsic motivation;
COR theory; multilevel research

1. Introduction
Knowledge sharing is the foundation of successful knowledge management [1,2]. For organizations,
successful knowledge sharing helps organizations achieve competitive advantages and sustainable
operations. Although employees’ knowledge sharing obviously benefits their organization, the
current research on knowledge sharing somehow hypothesizes that knowledge sharing might be
bad for employees because once employees have shared their knowledge with colleagues, they
lose the monopoly of knowledge. However, this study considers that when employees perform
knowledge sharing at work, it might be also good for them. For example, when employees engage
in knowledge-sharing behaviors, they can gain more self-affirmation and expand their interpersonal
relationships with colleagues. These positive psychological perceptions are all important factors
that constitute the psychological well-being of employees [3] and help them achieve a better level of
psychological health. In fact, successful knowledge sharing might benefit both organizations’ survival
and employees’ well-being. As a result, it is important to know the ways to promote employees’
knowledge-sharing behavior.
Previous studies have exerted much effort to understand the determinants of employee knowledge
sharing. Employees might share their knowledge because of environment factors, individual
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characteristics and/or motivational factors [4]. Social exchange theory [5] is the core theoretical
perspective used by previous studies. Based on the social exchange theory, previous studies have
shown that employee tend to perform knowledge sharing when they perceive higher levels of
organizational procedural justice [6,7], organizational support [8], trust [9] or positive leadership [10].
In addition, if companies offer a positive and friendly working environment for their employees, it could
promote employees’ knowledge sharing. Basically, managers could make a better knowledge-sharing
environment through a human resource management system [11,12], positive organization climate [13]
or job design [14]. Furthermore, in recent years, scholars have started to discuss factors that might
decrease employees’ level of knowledge sharing, such as abusive supervision [15,16]. In sum, previous
studies have provided abundant findings regarding the antecedents of knowledge sharing.
However, three shortcomings still seem to exist in the extant literature. First, previous studies
usually hypothesize that knowledge sharing is not a kind of activity that employees tend to perform
actively. Employees might face a social dilemma when they think about sharing knowledge [17,18]
because once employees share their knowledge with others, their knowledge might become a public
good. According to social exchange theory, individuals are not prone to engage in knowledge sharing
unless they perceive gaining positive benefits from organizations such as organizational support
or positive leadership [8,10]. Thus, knowledge sharing is often considered as a passive action by
previous studies. Second, most of the knowledge sharing research supposes that, since knowledge is
power, engaging in knowledge sharing is likely to result in a loss of power [19,20]. Third, although an
individual’s performance of knowledge sharing is supposed to be influenced by multi-level factors
simultaneously, knowledge sharing research adopting a multilevel perspective is still in its initial
stages [10].
In this study, we consider knowledge sharing from a different angle. If knowledge is power, then
this means that knowledge is an important resource. Therefore, people ought to be keen to accumulate
knowledge [15]. In fact, knowledge sharing is one means of accumulating knowledge; during the
process of knowledge sharing, individuals have the chance to engage in mutual learning [21] and
thereby gain more knowledge. As a result, this study posits that knowledge sharing can also be
considered an active action and a means of gaining resources. More specifically, individuals might be
intrinsically motivated to actively engage in knowledge sharing to accumulate an important resource,
namely knowledge. However, we know little about the process and determinants that cause individuals
to actively pursue knowledge sharing.
This study applies the conservation of resources (COR) theory to discuss why individuals actively
perform knowledge sharing. The conservation of resources theory is a motivational theory according to
which individuals strive to obtain, retain, foster, and protect valued resources [22,23]. The conservation
of resources theory has been used to discuss resource loss over a long period of time [24,25]. Researchers
in recent years have begun to consider it as an important perspective for understanding how people
gain resources [26]. There are three reasons why this study uses the COR theory as the main theoretical
lens. First, knowledge is an important resource and the COR theory is the primary theory used to
discuss how individuals deal with resources [27]. Second, the COR theory proposes the “gain spiral
of resources” concept [28], which is suitable for discussing how individuals use current resources to
promote knowledge sharing. Third, the COR theory is a well-developed theory [27]. In applying
this theoretical lens to knowledge sharing research, this study is able to obtain a new and insightful
perspective on exploring the important determinants of knowledge sharing [15,16].
According to the COR theory, people will invest resources in order to obtain resources. People who
have abundant resources are usually in a better position to garner more resources [29,30]. Knowledge
is an important resource and knowledge sharing is an important way of obtaining resources. Therefore,
when employees have more resources, it is easier for them to become involved in knowledge sharing.
This study uses work engagement to represent an employee’s personal resources. Work engagement is
defined as an active, positive, work-related state of mind that is characterized by vigor, dedication,
and absorption [31]. Engaged employees are full of energy and have abundant resources [32–34].
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According to the COR theory, engaged employees have more resources to invest in obtaining further
resources and so engage in more knowledge sharing compared to disengaged employees. Furthermore,
this study also explores the relationship between work engagement and knowledge sharing. Engaged
employees highly value and love their work; they therefore tend to be intrinsically motivated to
perform knowledge sharing. As a result, this study argues that work engagement is indirectly related
to knowledge sharing via intrinsic motivation.
According to the COR theory, external resources are an important source for people [35]; thus,
this study also considers the influences of employees’ external resources on their knowledge sharing
performance. In this study, employees’ external resources are represented by transformational
leadership, a determinant at the group level. Knowledge sharing usually occurs in a group context.
Within a group, leadership has a significant impact on members’ behavior, including knowledge
sharing. Transformational leadership has been proven to be an effective and positive leadership
style [36–39]. More importantly, transformational leadership has been shown to have a positive
influence on increasing employees’ psychological resources, such as self-efficacy [40,41] or positive
mood [42]. When employees have a higher level of psychological resources, it leads to a higher level of
knowledge sharing [10]. Thus, group leaders’ transformational leadership could be considered as an
external supporting resource for promoting employees’ knowledge sharing. Furthermore, the COR
theory also argues that different resources aggregate into a resource pool [43], and therefore have a
conjunctive influence. Accordingly, this study argues that work engagement and transformational
leadership might also have a conjunctive influence on intrinsic motivation toward knowledge sharing.
Previous studies have shown that transformational leaders can make their followers feel a higher
level of meaningfulness in their work [44,45]. Therefore, when engaged employees work under
transformational leaders, they might be more eager to participate in knowledge sharing through
their own autonomous decision. Transformational leaders can also make followers feel a stronger
sense of social support [46], which helps engaged employees feel safer to make their own decisions,
such as knowledge sharing. In sum, we suppose that transformational leadership would strengthen
the relationship between work engagement and intrinsic motivation toward knowledge sharing. The
theoretical framework of this study is shown in Figure 1.

Figure 1. Research framework.

We hope the results of this study could make three theoretical contributions. First, this study
hypothesizes that knowledge sharing is an important way of obtaining knowledge. Therefore,
employees might be actively motivated to pursue knowledge sharing once they have abundant resources.
From the perspective of the COR theory, we can explore the determinants of knowledge sharing in a
new way. Second, this study considers both work engagement and transformational leadership as
important and positive resources; it responds to the call of scholars of positive organizational behavior
for further study to emphasize the positive side of people as well as the impact of positive leadership.
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Finally, by combining the COR theory and knowledge sharing research, this study further extends the
theoretical application of the COR theory.
1.1. Theoretical Development
1.1.1. Knowledge Sharing and Work Engagement
Knowledge sharing is a very important part of knowledge management. In the process of
knowledge sharing, knowledge donation and collection occur [21,47]. Knowledge donation means that
knowledge possessors provide their knowledge to others. Knowledge collection refers to the fact that
knowledge receivers acquire new knowledge from others. As a result, knowledge sharing provides a
way for employees to teach and learn, and benefits employees by increasing their personal knowledge.
According to the COR theory [22,23], because knowledge is an important resource, employees should
have higher levels of motivation to accumulate knowledge. Since the process of knowledge sharing
provides employees with a chance for mutual learning, it is a good way to accumulate knowledge. As
a result, knowledge sharing is not just about sharing resources, but also about gaining resources.
Work engagement refers to an active, positive, fulfilling, work-related state of mind characterized
by vigor, dedication, and absorption [31,48]. In the previous studies, work engagement has been
proven to be positively related to desirable outcomes, such as innovative behavior [49] or organizational
citizenship behavior [50]. According to COR, individuals with more resources are more likely to invest
in future resources [29,30]. This study infers that work engagement positively influences employees’
knowledge sharing. Gorgievski and Hobfoll argue that work engagement is the end state of a long-term
process of gaining resources [51]. In other words, engaged employees will have abundant resources to
invest in their jobs [33] and subsequently obtain more resources. Similarly, this study hypothesizes that
engaged employees have abundant resources to bring to the process of knowledge sharing in order to
obtain new knowledge.
Regarding donating knowledge, since engaged employees are deeply involved in their work,
they should have more work-related knowledge to provide. More importantly, because engaged
employees value their work quite highly, this study argues that they tend to be more willing to provide
their current knowledge in order to exchange future knowledge. Consistent with the principle of
the COR theory that people invest resources to gain resources [29,30], this study infers that engaged
employees will be more positive regarding donating knowledge compared to disengaged employees.
As for knowledge collecting, because engaged employees are more energetic and dedicated to their
work, they will acquire more knowledge in the process of knowledge sharing. Learning and collecting
knowledge could be a challenging task for employees, since the new knowledge might not be in the
same field as the one they are familiar with. Since engaged employees are more energetic [51], they
have more resources to cope with the difficulties faced during knowledge collecting. As a result, based
on the above discussion, this study expects that engaged employees are better at both knowledge
donating and collecting, and thus experience better knowledge sharing.
Hypothesis 1. The greater the degree of work engagement the employees has, the more knowledge sharing the
employees will perform.

1.1.2. The Mediating Influence of Intrinsic Motivation
Since engaged employees devote themselves to their work and could be involved in knowledge
sharing as one way to gain more work knowledge, it is reasonable to hypothesize that engaged
employees will engage in knowledge sharing primarily based on their own interests and enjoyment. In
other words, engaged employees might have a higher level of intrinsic motivation toward knowledge
sharing. As a result, intrinsic motivation toward knowledge sharing might be an important mediator
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in the relationship between work engagement and knowledge sharing. There might be a work
engagement–intrinsic motivation–knowledge sharing causal chain relationship.
In order to have a clearer explanation, we combined some insights gained from the
self-determination theory (SDT) [52,53] with the COR theory in order to theorize this causal chain
relationship. Applying insights from SDT to elaborate the COR model is also suggested by, and used in,
previous studies [54,55]. Consistent with the definition of Foss et al. (2009) [14], intrinsic motivation in
this study refers to intrinsic motivation toward knowledge sharing. According to SDT [52,53], intrinsic
motivation is a desire to engage in an activity because of the pleasure and interest derived from the
activity itself. People will have a higher level of intrinsic motivation toward a certain activity when
the psychological needs for autonomy, competence and relatedness are satisfied by engaging in the
activity. In addition, since intrinsic motivation energizes individuals, it is also a personal resource [55].
This study hypothesizes that engaged employees will have a higher level of intrinsic motivation
than disengaged employees. The main reason behind this hypothesis is that engaged employees are
more likely to have satisfied psychological needs (i.e., autonomy and competence) when it comes
to knowledge sharing compared to disengaged ones. First, regarding the need for autonomy, this
study argues that engaged employees will experience more satisfaction in relation to the enhancement
of their autonomy than disengaged employees. Since engaged employees love their work [31,48],
they will autonomously try to make their work better or establish a better work environment [56]. As
we described above, knowledge sharing could be an important means to acquire new work-related
knowledge; thus, engaged employees should be autonomously motivated to engage in knowledge
sharing. Then, engaged employees should have higher degrees of satisfaction of their autonomy
than disengaged ones when it comes to knowledge sharing. Second, in terms of the need for a sense
of competence, this study argues that engaged employees feel more competent than disengaged
employees do. Since engaged employees usually experience positive emotions, they are able to create
more resources in their daily work-related tasks [56,57]. It is therefore reasonable to hypothesize that
engaged employees have a better ability to mobilize and increase resources to perform knowledge
sharing, or to deal with the difficulties resulting from knowledge sharing. As a result, engaged
employees would show more confidence and feel competent in their knowledge sharing. Based on the
above descriptions, engaged employees should experience and feel more satisfaction in relation to a
sense of autonomy and competence when it comes to knowledge compared to disengaged employees.
According to SDT [52,53], when psychological needs (autonomy and competence) are more fulfilled,
this can lead to a higher level of intrinsic motivation. Therefore, work engagement should be positively
related to intrinsic motivation toward knowledge sharing.
Hypothesis 2. The greater the degree of work engagement the employees has, the more the employee will tend to
be intrinsically motivated to share knowledge.
According to the COR theory, intrinsic motivation is an important personal resource because
it can help an individual attain his or her goals [23,54]. Intrinsic motivation toward knowledge
sharing implies that individuals are actively motivated to engage in knowledge sharing, and find it
to be interesting, enjoyable and joyful. Regarding the relationship between intrinsic motivation and
knowledge sharing, previous studies clearly point out that intrinsically motivated employees are more
likely to engage in knowledge sharing [14,58–60]. In contrast, those employees with low intrinsic
motivation might need to be pushed to share knowledge [61]. Therefore, consistent with previous
studies, intrinsic motivation toward knowledge sharing will have a positive influence on knowledge
sharing. Combining this inference with Hypothesis 2, we argue that engaged employees are positively
related to intrinsic motivation, which then leads to greater knowledge sharing.
Hypothesis 3. Intrinsic motivation will mediate the relationship between work engagement and
knowledge sharing.
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1.1.3. Transformational Leadership
Transformational leadership is a positive leadership style. Previous studies have shown that
transformational leadership can encourage and promote positive outcomes in followers [37–39,62].
Transformational leadership is composed of four dimensions: idealized influence, inspirational
motivation, intellectual stimulation, and individualized consideration [63,64]. According to the COR
theory, job resources are an important external resource [29,30]. Of these job resources, positive
leadership represents one kind of important resource. In this study, transformational leadership within
a group represents an external resource for employees.
Previous studies have shown that transformational leadership can help followers to develop
two kinds of personal resources, namely self-efficacy [40] and positive affect [42]. Both self-efficacy
and positive affect are important personal and positive psychological resources [35], and can help
to promote knowledge sharing [10]. When employees have higher levels of positive psychological
resources, they will be more likely to engage in knowledge donating because they are more positive and
optimistic in their view of donating knowledge. Moreover, they will have more positive thoughts and
actions when involved in learning, and will thus exhibit a higher level of knowledge collection. In other
words, within a group, transformational leaders promote employees’ positive psychological resources
and this leads to greater knowledge sharing behavior. Therefore, we argue that transformational
leadership within a group is positively related to employee knowledge sharing.
Hypothesis 4. The greater the degree of transformational leadership within a group, the more employees will
perform knowledge sharing.
According to the COR theory [43], an individual’s resources form a resource pool and then
exhibit an aggregating influence. In this study, we discuss two different kinds of resource for an
employee, namely work engagement and transformational leadership, which represent a personal
resource and an external resource, respectively. Based on the resource pool concept of the COR theory,
work engagement and transformational leadership might have a conjunctive influence on the process
of knowledge sharing. More specifically, this study argues that transformational leadership might
enhance the relationship between work engagement and intrinsic motivation for two reasons. First,
transformational leaders can make their followers feel more supported [46]; with this perception,
engaged employees could feel safer making their own decisions, such as engaging in knowledge sharing.
Therefore, engaged employees will have a higher level of automatic satisfaction when engaging in
knowledge sharing under the lead of transformational leaders than under non-transformational leaders.
Second, transformational leaders tend to more positively motivate and inspire their followers [63,64];
therefore, their followers will exhibit more confidence in the workplace. Previous studies have shown
that transformational leadership leads to positive psychological states in followers [38,65,66]. Therefore,
under the mentoring and coaching of transformational leaders, engaged employees will have more
confidence to engage in knowledge sharing than under non-transformational leaders because they
experience more positive psychological states which further strengthen their confidence in knowledge
sharing. As a result, transformational leadership should positively moderate the relationship between
work engagement and intrinsic motivation.
Hypothesis 5. Transformational leadership will moderate the relationship between work engagement and
intrinsic motivation. When transformational leadership is high, the positive relationship between work
engagement and intrinsic motivation is increased.
Furthermore, since transformational leadership strengthens the impact of work engagement on
intrinsic motivation, it could also change the indirect effect of work engagement on knowledge sharing
via intrinsic motivation. Integrating Hypothesis 3 and Hypothesis 5, we therefore argue that the
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mediating effect of intrinsic motivation on the relationship between work engagement and knowledge
sharing will vary as a function of transformational leadership.
Hypothesis 6. The conditional indirect effect of work engagement on knowledge sharing via intrinsic motivation
will be stronger when transformational leadership is high than when transformational leadership is low.

2. Materials and Methods
2.1. Sample
Since this study deals with an issue involving both the individual and group levels, we collected
the data by the unit of the work group. In addition, previous studies have pointed out that knowledge
sharing is an important activity for healthcare workers [67,68]; thus, we chose healthcare work groups
as the targeted sample. Since group questionnaires are more difficult to collect, this study used
purposive sampling for the survey in Taiwan. To ensure the usability of the group questionnaires, and
by referring to the collection approaches of group questionnaires in previous studies, a valid group
questionnaire must consist of the leader questionnaire and at least three group members [15,69].
The authors contacted the hospitals via telephone to ask whether they were willing to participate;
a medical center and a regional hospital agreed to join this research. The medical institutions are
divided into four levels in Taiwan: “clinic”, “district hospital”, “regional hospital” and “medical
center”. The higher the medical level, the larger the scale, the more relevant medical equipment and
medical staff, the more specialized. There is one regional hospital per 400,000 people in Taiwan, with
more than 300 beds. There is one medical center per 2 million people with more than 500 beds [70].
Due to the suggestion from the hospitals, as medical doctors are highly professional and their
workload is extremely high, this study does not include the sample of medical doctors. Questionnaires
were sent to the hospitals via delivery or in person after confirming the number of healthcare work
groups that could participate in the study. After excluding incomplete questionnaires, this study
collected 33 groups and 214 group members from two hospitals, including 11 groups in the medical
center at Northern Taiwan, all of which are groups of nurses, and 22 groups in the regional teaching
hospital at Central Taiwan. The average group size is 11.7 people. Among the 33 groups, there are
24 groups of nurses (72.7%), accounting for the majority, followed by six administrative groups (18.2%);
the other groups are one pharmacist group, one medical technologist group, and one physical therapist
group. Each group unit leader is the leader of the group. Of the group leaders, 30 are women (90.9%),
accounting for the vast majority, and only three are male. Ten leaders (30.3%) had the job tenure for
under 5 years, nine (27.2%) for 6–10 years, five (15.2%) for 11–15 years, five (15.2%) for 16–20 years
and four (12.1%) for over 21 years. In terms of the educational level, 16 (48.5%) were below junior
university, and 17 (51.5%) were university and above. Eleven (33.4%) were younger than 30 years
old, eight (24.2%) were 31–35 years old, seven (21.2%) were 36–40 years old, and seven (21.2%) were
41 years old or older. There were 20 unmarried persons (60.6%) and 13 married persons (39.4%).
According to the analysis of the demographic background of the group members, 125 (58.4%) were
under 5 years of job tenure, 53 (24.8%) had 6–10 years of service, 18 (8.4%) had 11–15 years of service,
15 (7%) had 16–20 years of service, and three (1.4%) were in the service over 21 years. In terms of
educational level, 88 (41.1%) were below junior university and 126 (58.9%) were the university and
above. A total of 149 (69.6%) were under 30 years, 37 (17.2%) were between 31–35 years old, 22 (10.2%)
were between 36–40 years old, and six (3%) were over 41 years. There were 161 unmarried persons
(75.2%), 52 married persons (24.2%), and one other (0.6%).
2.2. Measurements
A seven-point scale was used for all of the measures. The response options are from 1 =
“strongly disagree” to 7 = “strongly agree.” Since the survey was conducted in Taiwan, the method of
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back translation was used in this study to make sure all the scales have been translated from English
into Chinese properly. The questionnaires for a work group were divided into two categories: there
was a questionnaire for the group leader, and there were several questionnaires for group members.
The one for group leaders covered the basic information of the group and transformational leadership.
The group leaders were asked to rate their style of transformational leadership and provide some
information for the work groups. Questionnaires for group members involved the three key variables
at the individual level. Group members were asked to rate the aspects of work engagement, intrinsic
motivation, knowledge sharing, and control variables. The questionnaires were reviewed and approved
by the Institutional Review Board of the hospital (HP150030_CCGH IRB) for implementation.
Knowledge sharing. The scale developed by Van de Hooff and De Ridder (2004) [47] was adopted
to measure employees’ knowledge sharing; it includes 10 questions related to knowledge sharing.
There are two dimensions in this construct, namely knowledge donation and collection. Group
members were responsible to evaluate their performance of knowledge sharing. Sample items like
“I share my skills with colleagues within my work group.” and “Colleagues within my work group tell
me what they know when I ask them about it.” The Cronbach’s α for this scale was 0.93.
Intrinsic motivation. Intrinsic motivation in this study mainly measures employees’ intrinsic
motivation toward knowledge sharing. This study adopted the items developed by Foss et al.
(2009) [14]. There were three measurement items in total, which were addressed by the group members
to evaluate their own intrinsic motivation, such as: why do you share knowledge with others? “I think
it is an important part of my job.” The Cronbach’s α for this scale was 0.92.
Work engagement. This study adopted the short version scale by Schaufeli et al. (2006) [71]. This
construct includes three dimensions, which are vigor, dedication and absorption. Sample items like:
“At my work, I feel bursting with energy”, and “I get carried away when I am working”, were provided
to the members to evaluate their work engagement. The Cronbach’s α for this scale was 0.95.
Transformational leadership. The scale developed by Bass and Avolio (1992) [72] was adapted to
measure transformational leadership, and included 12 items. There are four dimensions under
this construct. These are idealized influence, inspirational motivation, intellectual stimulation
and individualized consideration. This scale was offered to the group leaders to evaluate their
transformational leadership. Sample items like “I make others feel good to be around me.” The
Cronbach’s α for this scale was 0.94.
Control variables. At the individual level, this study used member demographic variables such
as age, education and working tenure, as the control variables. We measured group members’ age,
education (measured as six levels: elementary school or below, junior high school, senior high school,
associate’s degree, bachelor’s degree, master’s degree and PhD) and number of working years. At
the group level, this study also used group size and group leader demographic variables like age,
education and working tenure as control variables. In addition, previous studies suggested that mutual
trust among group members would prompt knowledge sharing [15]. Therefore, this study also used
group trust as a control variable. Three measurement items used by Wu and Lee (2016) [15] were
adopted for members to evaluate the trust among group members. The Cronbach’s α for this scale was
0.82. Since group trust is a construct at the group level, we further tested the within-group agreement
for group trust by computing the intraclass correlation coefficient (ICC1) and within-group inter-rater
agreement (rwg). The ICC1 was 15.58%, while the mean value of rwg was 0.90 and the lowest value
was 0.73. As a result, the values of rwg and ICC1 are well above acceptable levels [73]. Therefore, the
aggregated measure of group trust is justified.
2.3. Measurement Validation
This study also employed a four-factor confirmatory factor analysis model for the above four
measures at the individual level (i.e., knowledge sharing, intrinsic motivation, work engagement
and perception of group trust). In order to keep a reasonable number of degrees of freedom, item
parceling was used in the model [74]. This model achieved an acceptable fit: GFI = 0.95, AGFI = 0.90,
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CFI = 0.98 and RMSEA = 0.059. All of the measures had a composite reliability (CR) above 0.78 and
average variance extracted (AVE) above 0.61. The square roots of all AVE scores were higher than any
correlations of possible focal pair measures. Therefore, both convergent validity and discriminant
validity were supported. Moreover, group members conducted measurements regarding the main
variables that might result in a potential problem, namely common method bias. To reduce the negative
effect of this problem, this study asked participants to complete the dependent variable questions
before the others. In addition, Harman’s one-factor test [75] also showed no serious problem regarding
common method bias.
3. Results
This study includes the analysis of both individual and group levels. Thus, the hierarchical linear
modeling (HLM) analysis technique was applied in this study. Having a significant between-group
variance in the dependent variables of interest is a basic requirement in conducting HLM models.
There are two dependent variables in this study: knowledge sharing and intrinsic motivation. This
study first estimated a null model for each of these two variables. The results showed that knowledge
sharing (τ00 = 0.14, p < 0.001; ICC = 0.16) and intrinsic motivation (τ00 = 0.26, p < 0.001; ICC = 0.20)
have significant between-group variance. Thus, using an HLM analysis is justified by the data. Table 1
provides the means, standard deviations, and correlations of the variables used in this study. As shown
in Table 1, work engagement is positively correlated with knowledge sharing (r = 0.49, p < 0.001) and
intrinsic motivation (r = 0.63, p < 0.001), these results provide some initial evidence for hypothesis 1 and
2, respectively. Meanwhile, intrinsic motivation is also positively correlated with knowledge sharing
(r = 0.59, p < 0.001); combined with the positive correlation between work engagement and intrinsic
motivation, this implies that intrinsic motivation might be a mediator in the relationship between work
engagement and knowledge sharing. Thus, we also have some evidence for Hypothesis 3.
Table 1. Means, standard deviations, and correlations.
Individual Level Variables
1.
2.
3.
4.
5.
6.

Age
Education
Working tenure
Work engagement
Intrinsic motivation
Knowledge sharing

Mean

s.d.

1

2

3

4

5

6

27.74
4.57
6.11
4.11
4.86
4.95

6.91
0.55
5.49
1.20
1.14
0.93

0.23 **
0.76 ***
−0.09
−0.19 **
−0.15 *

−0.14 *
−0.14 *
−0.05
−0.02

0.07
−0.06
−0.10

(0.95)
0.63 ***
0.49 ***

(0.92)
0.59 ***

(0.93)

Group level variables

Mean

s.d.

1

2

3

4

5

6

1.
2.
3.
4.
5.
6.

11.70
35.19
4.58
10.76
5.23
4.83

7.42
8.45
0.71
7.20
0.46
0.81

−0.08
0.19
0.09
−0.37 *
0.01

−0.09
0.83 ***
0.24
0.21

−0.24
−0.04
0.13

0.01
0.20

(0.82)
0.20

(0.94)

Group size
Leader age
Leader education
Leader tenure
Group trust
Transformational leadership

Reliabilities are on the diagonal parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001. Sample size for the group level is
33, and sample size for the individual level is 214.

Table 2 summarizes the results of testing Hypotheses 1, 2, 3 and 4 from the HLM analyses.
Hypothesis 1 argues that work engagement has a positive influence on knowledge sharing. Model 1 of
Table 2 demonstrates that work engagement is positively and significantly related to knowledge sharing
(M1, γ = 0.31, p < 0.001); thus, Hypothesis 1 is supported. Hypothesis 2 argues that work engagement
has a positive influence on intrinsic motivation. Model 4 of Table 2 shows that work engagement is
positively and significantly related to intrinsic motivation (M4, γ = 0.52, p < 0.001), thus supporting
Hypothesis 2. Hypothesis 3 proposes that intrinsic motivation would mediate the relationship between
work engagement and knowledge sharing. This study took the approach suggested by Kenny et al.
(1998) [76] to test this mediating effect. The results in Model 2 of Table 2 indicate that when we
tested the influences of work engagement and intrinsic motivation together, intrinsic motivation had a
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significant impact on knowledge sharing (M2, γ = 0.39, p < 0.001); however, the influence of work
engagement is non-significant (M2, γ = 0.09, n.s.). Therefore, intrinsic motivation fully mediates the
relationship between work engagement and knowledge sharing, and Hypothesis 3 is supported.
Table 2. Results of hierarchical linear modeling (HLM) analyses.
Variable
Level 1
Age
Education
Tenure
Work engagement
Intrinsic motivation
Level 2
Group size
Leader age
Leader education
Leader tenure
Group trust
Transformational leadership
Within-group residual variance
4R2 within-group b
Deviance

Knowledge Sharing

Intrinsic Motivation

Model 1

Model 2

Model 3

Model 4

0.01 a
0.02
−0.03
0.31 ***

0.01
−0.02
−0.03
0.09
0.39 ***

0.01
−0.03
−0.03
0.09
0.39 ***

−0.03
0.18
0.00
0.52 ***

0.00
0.00
0.10
0.01
0.45 ***

0.00
0.00
0.16
0.00
0.29 **

0.01
0.01
−0.01
0.00
0.44 *

0.49
31.90%
536.76

0.39
45.97%
502.02

0.00
0.00
0.14
0.00
0.24**
0.09
0.39
45.90%
505.84

a Not standardized coefficients in HLM results.
*** p < 0.001.

b

0.63
40.04%
577.10

Difference compared to the null Model. * p < 0.05 ** p < 0.01

Hypothesis 4 proposes that transformational leadership has a positive impact on knowledge
sharing. The results in Model 3 of Table 2 indicate that transformational leadership does not have a
significant effect on knowledge sharing (M3, γ = 0.09, n.s.). Therefore, Hypothesis 4 is not supported.
Hypothesis 5 proposes that transformational leadership would strengthen the relationship between
work engagement and intrinsic motivation. Model 6 of Table 3 indicates that the interaction term of
transformational leadership and work engagement is positively and significantly related to intrinsic
motivation (M6, γ = 0.17, p < 0.01). In addition, this study also graphs the interaction effect in Figure 2.
In Figure 2, we can clearly see that the slope of the relationship between work engagement and
intrinsic motivation is stronger under the condition of high transformational leadership than under the
condition of low transformational leadership; thus, Hypothesis 5 is supported.

Figure 2. Plot of interaction between work engagement and transformational leadership on
intrinsic motivation.
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Table 3. Results for testing mediated moderation by transformational leadership.
Variable

Knowledge Sharing

Intrinsic Motivation

Knowledge Sharing

Step 1
Model 5

Step 2
Model 6

Step 3
Model 7

0.01 a
0.02
−0.03
0.31 ***
0.01

−0.02
0.18
0.00
0.50 ***
0.17**

0.01
−0.03
−0.03
0.10
−0.09
0.40 ***
0.05

0.00
0.00
0.09
0.00
0.42 ***
0.06
0.49
31.36%
543.14

0.01
0.01
0.00
0.01
0.53 **
−0.03
0.64
39.14%
577.98

0.00
0.00
0.15
0.00
0.21 *
0.07
0.39
45.26%
511.69

Level 1
Age
Education
Tenure
Work engagement (WE)
Transformational leadership X WE
Intrinsic motivation (IM)
Transformational leadership X WE
Level 2
Group size
Leader age
Leader education
Leader tenure
Group trust
Transformational leadership
Within-group residual variance
4R2 within-group b
Deviance
a

Not standardized coefficients in HLM results.
*** p < 0.001.

b

Difference compared to the null Model. * p < 0.05 ** p < 0.01

Hypothesis 6 proposes that high transformational leadership would strengthen an indirect
effect of intrinsic motivation between work engagement and knowledge sharing. In order to test
this hypothesized moderated mediation effect, this study followed the suggestion of Muller, Judd
and Yzerbyt (2005) [77] and examined three conditions accordingly: (1) a significant effect of work
engagement on knowledge sharing, (2) a significant interaction between work engagement and
transformational leadership on intrinsic motivation, and (3) a signification effect of intrinsic motivation
on knowledge sharing. The relevant three-step analysis is shown in Table 3. As shown in Model 5 of
Table 3, work engagement is positively and significantly related to knowledge sharing (M5, γ = 0.31,
p < 0.001), supporting Condition 1. Next, the result of testing for Hypothesis 5 satisfied the second
condition: that the interaction term of transformational leadership and work engagement has an
impact on intrinsic motivation, as shown in Model 6. Finally, Model 7 reveals that intrinsic motivation
is positively and significantly related to knowledge sharing (M7, γ = 0.40, p < 0.001), lending support
to condition 3. As a result, the three conditions are satisfied and Hypothesis 6 is supported.
This study also used Hayes’ (2013) PROCESS to estimate this conditional indirect effect and obtain
bias-corrected bootstrapped confidence intervals (using 1000 bootstrap samples) [78]. The result of
PROCESS shows that the difference between indirect effects (work engagement on knowledge sharing
via intrinsic motivation) at the different values of transformational leadership is significantly varied,
with a 95% CI of [0.0011, 0.1046], not including zero. Table 4 also shows that the indirect effect at a
high level of transformational leadership (0.2669) is stronger than the indirect effect at a low level of
transformational leadership (0.1859). In other words, either the result from the method of Muller et al.
(2005) [77] or PROCESS supports Hypothesis 6.
Table 4. Moderated mediation test of PROCESS.
Moderator

Level

Conditional Indirect Effect

SE

LL 95% CI

UL 95% CI

Transformational leadership

Low (−1sd)
High (+1sd)

0.1859
0.2669

0.0600
0.0505

0.0851
0.1738

0.3071
0.3708

Note. Bootstrap sample size = 1000. CI = confidence interval; LL = lower limit; UL = upper limit.
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4. Discussion
Drawing from the COR theory and insights from STD, this study contributes to the
knowledge-sharing literature by highlighting that knowledge sharing could be one kind of active
behavior when individuals possess abundant resources. For the personal resources, this study finds
that both work engagement and intrinsic motivation influence knowledge sharing. In addition, intrinsic
motivation plays a mediating role between work engagement and knowledge sharing. For the external
resources, the results show that transformational leadership strengthens the relationship between work
engagement and intrinsic motivation. Moreover, the indirect effect of work engagement on knowledge
sharing through intrinsic motivation is conditional upon the level of transformational leadership.
The results of this study can contribute to the knowledge-sharing literature in several ways. First,
this study examined the indirect effect of work engagement on knowledge sharing through intrinsic
motivation. Based on the concept of the gain spiral of resources from the COR theory [29,30], this
study proves that engaged employees can generate more intrinsic motivation and then achieve a
higher level of knowledge sharing. In other words, employees’ personal resources can cause a positive
spiral of gaining resources and then promote knowledge sharing. This study is the first to provide
initial evidence that the concept of the gain spiral of resources might be a useful perspective by which
to explore the mechanism between personal resources and knowledge sharing. Although previous
studies have applied the COR theory into knowledge-sharing studies [15,16], they focus on the cycle
of loss rather than the cycle of gain. In this study, we highlight the importance of the gain spiral, in
that individuals with abundant resources would have more resources and opportunities to use their
current resources to achieve a higher level of knowledge sharing.
Second, the results of this study remind us that there should be more research examining the
positive side of individuals’ resources in regard to the issue of knowledge sharing. This research
direction also responds to the call from positive organizational behavior [79–81] that scholars should
put more attention on the positive side of employees. Thus, future studies could further explore
the relationship between positive resources of individuals and knowledge sharing. In other words,
future studies can use some other important personal resources besides work engagement as the main
predictors of knowledge sharing. For instance, flourishing is an important and emergent concept in
recent years. Flourishing employees are in a good state of well-being and have abundant resources [33];
they might be more willing to engage in knowledge sharing.
Finally, regarding the role of transformational leadership, we do not find a direct influence on
knowledge sharing. One potential reason might be that group trust already accounts for most of the
explanation for the direct influences from the group level. However, this study clearly shows that
transformational leadership can play an important role as a facilitator of the relationship between
work engagement and intrinsic motivation. This finding is consistent with the argument of the COR
theory that an individual’s different kinds of resources could aggregate and become a resource pool
which would help the individual [29,30]. In spite of transformational leadership not having a direct
influence on knowledge sharing, it has a significant moderating effect. This shows that positive
leadership could be an important facilitator of knowledge sharing. When led by leaders with high
transformational leadership, members’ work engagement is more likely to develop intrinsic motivation
that, in turn, promotes knowledge sharing. Future studies can further explore whether other types of
positive leadership, such as empowering leadership [82] or ethical leadership [83], could also become
a facilitator of knowledge sharing. Moreover, according to the COR theory [29,30], gaining positive
resources could help individuals to deal with unfavorable challenges. Future studies could further
explore whether transformational leadership could also act as a buffer for employees when they face
harmful situations related to knowledge sharing.
The findings of this study also have important practical implications. First, employees’ work
engagement could have a positive series effect on knowledge sharing. Given the positive influence of
work engagement, organizations should help to increase employees’ level of work engagement by
providing more job-related resources. For example, organizations can establish well-designed social
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support, performance feedback, and skill variety for employees to increase their job resources and
then increase work engagement. Moreover, this study also shows that transformational leadership can
enhance the positive effect of work engagement. Organizations should pay more attention when they
select leaders for the work groups. Some of the characteristics of transformational leadership could
become important criteria in the selection. Likewise, organizations could provide leadership-training
programs for current leaders in order to develop their transformational leadership skills.
Basically, patient-centered high-quality services are the mission of professional healthcare workers
in the context of health care. As the complexity of medical care increases, the professional level of
healthcare workers needs to keep pace with the times, so the knowledge sharing among healthcare
workers seems more and more important. The results of this study show that, as healthcare workers
become more enthusiastic about their work, their intrinsic motivation for knowledge sharing will be
improved, thus showing more knowledge sharing behaviors. A higher degree of knowledge sharing
among members will help medical institutions to further optimize the quality of medical care and drive
group members to become innovative groups. In particular, when the head of a medical unit leads his
or her subordinates in a transformational leadership manner, it can further strengthen the engaged
healthcare workers to demonstrate knowledge-sharing behavior. When members of the healthcare
group are generally willing to engage in knowledge sharing, the quality and performance of medical
care in the entire medical institution can be further improved.
Limitations
There are some limitations in this study. First, since the measurement of knowledge sharing is
rated by employee self-reporting, it might be overestimated. Future studies could measure this scale
by the employees’ colleagues or supervisors. Second, although the hypotheses in this study imply
causal relationships, all of the empirical data were collected at the same time. Future studies might
consider collecting data with a longitudinal design. Third, this study only uses the sample of healthcare
workers. Future studies might collect different types of samples to increase the generalization of the
findings. Finally, we consider that an individual’s personal and external resources have a conjoint
influence, such as a moderating effect. However, this study overlooks the fact that personal resource
and external resource might have a causal relation. For example, a positive leadership might enhance
employees’ personal resources. Future studies can further explore the causal relationship between
external resources and personal resources while they discuss the relationship between employees’
resources and knowledge sharing.
5. Conclusions
Based on the COR theory, this study proposes and tests a multilevel theoretical model of
relationships among work engagement, intrinsic motivation, transformational leadership, and
knowledge sharing. Work engagement and intrinsic motivation are considered as employees’ personal
resources, and transformational leadership is thought of as employees’ external resourced. The results
of this study show that work engagement has an indirect effect on knowledge sharing through intrinsic
motivation. Moreover, transformational leadership positively moderates the relationship between
work engagement and intrinsic motivation, and then strengthens the indirect effect of work engagement
on knowledge sharing. According to the findings of this study, it can be concluded that employees’
current resources in the workplace are important determinants for knowledge sharing. This is a pioneer
study to discuss the relationship between employees’ positive resources and knowledge sharing.
Drawing from the COR theory, future research could explore the relationship between employee’s
different kinds of positive resources and knowledge sharing.
Author Contributions: Conceptualization, W.-L.W.; methodology, W.-L.W.; software, Y.-C.L.; investigation,
W.-L.W.; resources, Y.-C.L.; writing—original draft preparation, W.-L.W. and Y.-C.L. All authors have read and
agreed to the published version of the manuscript.
Funding: This work was funded by Ministry of Science and Technology in Taiwan [MOST 106-2410-H-231-003-SSS].

Int. J. Environ. Res. Public Health 2020, 17, 2615

14 of 17

Acknowledgments: The authors thank all nurses who participated in this study.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.
4.
5.
6.

7.

8.

9.
10.

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

Foss, N.J.; Husted, K.; Michailova, S. Governing knowledge sharing in organizations: Levels of analysis,
governance mechanisms, and research directions. J. Manag. Stud. 2010, 47, 455–482. [CrossRef]
Wu, W.L.; Lee, Y.C. How to make a knowledge-sharing group: A group social capital perspective. Pers. Rev.
2016, 45, 523–538. [CrossRef]
Ryff, C.D.; Keyes, C.L. The structure of psychological well-being revisited. J. Pers. Soc. Psychol. 1995, 69,
719–727. [CrossRef] [PubMed]
Wang, S.; Noe, R.A. Knowledge sharing: A review and directions for future research. Hum. Resour. Manag.
Rev. 2010, 20, 115–131. [CrossRef]
Blau, P.M. Exchange and Power in Social Life; Wiley: New York, NY, USA, 1964.
Kim, W.; Park, J. Examining structural relationships between work engagement, organizational procedural
justice, knowledge sharing, and innovative work behavior for sustainable organizations. Sustainability 2017,
9, 205. [CrossRef]
Cugueró-Escofet, N.; Ficapal-Cusí, P.; Torrent-Sellens, J. Sustainable Human Resource Management: How to
Create a Knowledge Sharing Behavior through Organizational Justice, Organizational Support, Satisfaction
and Commitment. Sustainability 2019, 11, 5419. [CrossRef]
Jeung, C.W.; Yoon, H.J.; Choi, M. Exploring the affective mechanism linking perceived organizational support
and knowledge sharing intention: A moderated mediation model. J. Knowl. Manag. 2017, 21, 946–960.
[CrossRef]
Wu, W.L.; Lin, C.H.; Hsu, B.F.; Yeh, R.S. Interpersonal trust and knowledge sharing: Moderating effects of
individual altruism and a social interaction environment. Soc. Behav. Pers. 2009, 37, 83–93. [CrossRef]
Wu, W.L.; Lee, Y.C. Empowering group leaders encourages knowledge sharing: Integrating the social
exchange theory and positive organizational behavior perspective. J. Knowl. Manag. 2017, 21, 474–491.
[CrossRef]
Chiang, H.H.; Han, T.S.; Chuang, J.S. The relationship between high-commitment HRM and
knowledge-sharing behavior and its mediators. Int. J. Manpow. 2011, 32, 604–622. [CrossRef]
Muñoz-Pascual, L.; Galende, J.; Curado, C. Human Resource Management Contributions to Knowledge
Sharing for a Sustainability-Oriented Performance: A Mixed Methods Approach. Sustainability 2020, 12, 161.
[CrossRef]
Bock, G.W.; Zmud, R.W.; Kim, Y.G.; Lee, J.N. Behavioral intention formation in knowledge sharing: Examining
the roles of extrinsic motivators, social-psychological forces, and organizational climate. MIS Q. 2005, 29,
87–111. [CrossRef]
Foss, N.J.; Minbaeva, D.; Reinholt, M.; Pedersen, T. Encouraging knowledge sharing among employees:
How job design matters. Hum. Resour. Manag. 2009, 48, 871–893. [CrossRef]
Wu, W.L.; Lee, Y.C. Do employees share knowledge when encountering abusive supervision? J. Manag.
Psychol. 2016, 31, 154–168. [CrossRef]
Lee, S.; Kim, S.L.; Yun, S. A moderated mediation model of the relationship between abusive supervision
and knowledge sharing. Leadersh. Q. 2018, 29, 403–413. [CrossRef]
Cabrera, A.; Cabrera, E.F. Knowledge-sharing dilemmas. Organ. Stud. 2002, 23, 687–710. [CrossRef]
Cabrera, E.F.; Cabrera, A. Fostering knowledge sharing through people management practices. Int. J. Hum.
Resour. Manag. 2005, 16, 720–735. [CrossRef]
Davenport, T.H.; Prusak, L. Working Knowledge: How Organizations Manage What They Know; Harvard Business
School Press: Boston, MA, USA, 1998.
Liu, Y.; DeFrank, R.S. Self-interest and knowledge-sharing intentions: The impacts of transformational
leadership climate and HR practices. Int. J. Hum. Resour. Manag. 2013, 24, 1151–1164. [CrossRef]
Reinholt, M.; Pedersen, T.; Foss, N.J. Why a central network position isn’t enough: The role of motivation
and ability for knowledge sharing in employee networks. Acad. Manag. J. 2011, 54, 1277–1297. [CrossRef]
Hobfoll, S.E. The Ecology of Stress; Hemisphere: New York, NY, USA, 1988.

Int. J. Environ. Res. Public Health 2020, 17, 2615

23.
24.
25.

26.
27.

28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.

39.

40.

41.
42.
43.
44.

15 of 17

Hobfoll, S.E. Conservation of resources: A new attempt at conceptualizing stress. Am. Psychol. 1989, 44,
513–524. [CrossRef]
Demerouti, E.; Bakker, A.B.; Bulters, A. The loss spiral of work pressure, work-home interface and exhaustion:
Reciprocal relations in a three-wave study. J. Vocat. Behav. 2004, 64, 131–149. [CrossRef]
Aryee, S.; Sun, L.Y.; Chen, Z.X.G.; Debrah, Y.A. Abusive supervision and contextual performance:
The mediating role of emotional exhaustion and the moderating role of work unit structure. Manag.
Organ. Rev. 2008, 4, 393–411. [CrossRef]
Hakanen, J.J.; Peeters, M.C.W.; Perhoniemi, R. Enrichment processes and gain spirals at work and home:
A 3-year cross-lagged panel study. J. Occup. Organ. Psychol. 2011, 84, 8–30. [CrossRef]
Hobfoll, S.E.; Halbesleben, J.; Neveu, J.P.; Westman, M. Conservation of resources in the organizational
context: The reality of resources and their consequences. Annu. Rev. Organ. Psychol. 2018, 5, 103–128.
[CrossRef]
Halbesleben, J.R.; Wheeler, A.R. To invest or not? The role of coworker support and trust in daily reciprocal
gain spirals of helping behavior. J. Manag. 2015, 41, 1628–1650. [CrossRef]
Hobfoll, S.E. Stress, Culture, and Community; Plenum: New York, NY, USA, 1998.
Hobfoll, S.E. The influence of culture, community, and the nested self in the stress process: Advancing
conservation of resources theory. Appl. Psychol.-Int. Rev. 2001, 50, 337–370. [CrossRef]
Schaufeli, W.B.; Baker, A.B. Job demands, job resources, and their relationship with burnout and engagement:
A multi-sample study. J. Organ. Behav. 2004, 25, 293–315. [CrossRef]
Quinn, R.W.; Spreitzer, G.M.; Lam, C.F. Building a sustainable model of human energy in organizations:
Exploring the critical role of resources. Acad. Manag. Ann. 2012, 6, 337–396. [CrossRef]
Demerouti, E.; Bakker, A.B.; Gevers, J. Job crafting and extra-role behavior: The role of work engagement
and flourishing. J. Vocat. Behav. 2015, 91, 87–96. [CrossRef]
Kovalchuk, L.S.; Buono, C.; Ingusci, E.; Maiorano, F.; De Carlo, E.; Madaro, A.; Spagnoli, P. Can Work
Engagement Be a Resource for Reducing Workaholism’s Undesirable Outcomes? A Multiple Mediating
Model Including Moderated Mediation Analysis. Int. J. Environ. Res. Public. Health. 2019, 16, 1402.
[CrossRef]
Ten Brummelhuis, L.; Bakker, A. A resource perspective on the work-home interface: The work-home
resources model. Am. Psychol. 2012, 67, 545–556. [CrossRef] [PubMed]
Wang, G.; Oh, I.S.; Courtright, S.H.; Colbert, A.E. Transformational leadership and performance across
criteria and level: A meta-analytic review of 25 years of research. Group Organ. Manag. 2011, 36, 223–270.
[CrossRef]
Shen, Y.; Ju, C.; Koh, T.Y.; Rowlinson, S.; Bridge, A.J. The Impact of Transformational Leadership on Safety
Climate and Individual Safety Behavior on Construction Sites. Int. J. Environ. Res. Public Health 2017, 14, 45.
[CrossRef] [PubMed]
Asif, M.; Jameel, A.; Hussain, A.; Hwang, J.; Sahito, N. Linking Transformational Leadership with
Nurse-Assessed Adverse Patient Outcomes and the Quality of Care: Assessing the Role of Job Satisfaction
and Structural Empowerment. Int. J. Environ. Res. Public Health 2019, 16, 2381. [CrossRef]
Álvarez, O.; Castillo, I.; Molina-García, V.; Tomás, I. Transformational Leadership, Task-Involving Climate,
and Their Implications in Male Junior Soccer Players: A Multilevel Approach. Int. J. Environ. Res. Public
Health 2019, 16, 3649. [CrossRef]
Liao, H.; Chuang, A. Transforming service employees and climate: A multilevel, multisource examination of
transformational leadership in building long-term services relationships. J. Appl. Psychol. 2007, 92, 1006–1019.
[CrossRef]
Liu, J.; Siu, O.L.; Shi, K. Transformational leadership and employee well-being: The mediating role of trust in
the leader and self-efficacy. Appl. Psychol.-Int. Rev.-Psychol. Appl.-Rev. 2010, 59, 454–479. [CrossRef]
Tsai, W.C.; Chen, H.W.; Cheng, J.W. Employee positive moods as a mediator linking transformational
leadership and employee work outcomes. Int. J. Hum. Resour. Manag. 2009, 20, 206–219. [CrossRef]
Hobfoll, S.E. Conservation of resource caravans and engaged settings. J. Occup. Organ. Psychol. 2011, 84,
116–122. [CrossRef]
Arnold, K.A.; Turner, N.; Barling, J.; Kelloway, E.K.; McKee, M.C. Transformational leadership and
psychological well-being: The mediating role of meaningful work. J. Occup. Health Psychol. 2007, 12, 193–203.
[CrossRef]

Int. J. Environ. Res. Public Health 2020, 17, 2615

45.
46.

47.
48.
49.

50.

51.

52.
53.
54.
55.

56.
57.
58.
59.
60.
61.
62.

63.
64.
65.

66.

67.
68.

16 of 17

Nielsen, K.; Daniels, K. Does shared and differentiated transformational leadership predict followers’ working
conditions and well-being? Leadersh. Q. 2012, 23, 383–397. [CrossRef]
Liaw, Y.J.; Chi, N.W.; Chuang, A. Examining the mechanisms linking transformational leadership, employee
customer orientation, and service performance: The mediating roles of perceived supervisor support and
coworker support. J. Bus. Psychol. 2010, 25, 477–492. [CrossRef]
Van den Hooff, B.; De Ridder, J.A. Knowledge sharing in context: The influence of organizational commitment,
communication climate and CMC use on knowledge sharing. J. Knowl. Manag. 2004, 8, 117–130. [CrossRef]
Schaufeli, W.B.; Salanova, M.; Gonzalez-Roma, V.; Bakker, A.B. The measurement of engagement and
burnout: A two sample confirmatory factor analytic approach. J. Happiness Stud. 2002, 3, 71–92. [CrossRef]
Laguna, M.; Walachowska, K.; Gorgievski-Duijvesteijn, M.J.; Moriano, J.A. Authentic Leadership and
Employees’ Innovative Behaviour: A Multilevel Investigation in Three Countries. Int. J. Environ. Res. Public
Health 2019, 16, 4201. [CrossRef] [PubMed]
Xu, J.; Xie, B.; Chung, B. Bridging the Gap between Affective Well-Being and Organizational Citizenship
Behavior: The Role of Work Engagement and Collectivist Orientation. Int. J. Environ. Res. Public Health 2019,
16, 4503. [CrossRef]
Gorgievski, M.J.; Hobfoll, S.E. Work can burn us out or fire us up: Conservation of resources in burnout
and engagement. In Handbook of Stress and Burnout in Health Care; Halbesleben, J.R.B., Ed.; Nova Science:
Hauppauge, NY, USA, 2008; pp. 7–22.
Ryan, R.M.; Deci, E.L. Self-determination theory and the facilitation of intrinsic motivation, social
development, and well-being. Am. Psychol. 2000, 55, 68–78. [CrossRef]
Gagné, M.; Deci, E.L. Self-determination theory and work motivation. J. Organ. Behav. 2005, 26, 331–363.
[CrossRef]
Halbesleben, J.R.B.; Neveu, J.P.; Paustian-Underdahl, S.C.; Westman, M. Getting to the “COR”: Understanding
the role of resources in conservation of resources theory. J. Manag. 2014, 40, 1334–1346. [CrossRef]
Kammeyer-Mueller, J.D.; Simon, L.S.; Judge, T.A. A head start or a step behind? Understanding how
dispositional and motivational resources influence emotional exhaustion. J. Manag. 2016, 42, 561–581.
[CrossRef]
Bakker, A.B. An evidence-based model of work engagement. Curr. Dir. Psychol. 2011, 20, 265–269. [CrossRef]
Bakker, A.B.; Demerouti, E. Towards a model of work engagement. Career Dev. Int. 2008, 13, 209–223.
[CrossRef]
Cabrera, A.; Collins, W.C.; Salgado, J.F. Determinants of individual engagement in knowledge sharing. Int. J.
Hum. Resour. Manag. 2006, 17, 245–264. [CrossRef]
Minbaeva, D.B.; Mäkelä, K.; Rabbiosi, L. Linking HRM and knowledge transfer via individual-level
mechanisms. Hum. Resour. Manag. 2012, 51, 387–405. [CrossRef]
Wu, W.L. To share knowledge or not: Dependence on knowledge-sharing satisfaction. Soc. Behav. Pers. 2013,
41, 47–58. [CrossRef]
Gagné, M. A model of knowledge-sharing motivation. Hum. Resour. Manag. 2009, 48, 571–589. [CrossRef]
Skakon, J.; Nielsen, K.; Borg, V.; Guzman, J. Are leaders’ well-being, behaviours and style associated with the
affective well-being of their employees? A systematic review of three decades of research. Work Stress 2010,
24, 107–139. [CrossRef]
Bass, B.M. Leadership and Performance beyond Expectations; The Free Press: New York, NY, USA, 1985.
Avolio, B.J.; Bass, B.M. The Full Range Leadership Development Programs: Basic and Advanced Manuals; Bass,
Avolio Associates: Binghamton, NY, USA, 1991.
Barroso Castro, C.; Villegas Periñan, M.M.; Casillas Bueno, J.C. Transformational leadership and followers’
attitudes: The mediating role of psychological empowerment. Int. J. Hum. Resour. Manag. 2008, 19,
1842–1863. [CrossRef]
Gooty, J.; Gavin, M.; Johnson, P.D.; Frazier, M.L.; Snow, D.B. In the eyes of the beholder: Transformational
leadership, positive psychological capital, and performance. J. Leadersh. Organ. Stud. 2009, 15, 353–367.
[CrossRef]
Chang, C.W.; Huang, H.C.; Chiang, C.Y.; Hsu, C.P.; Chang, C.C. Social capital and knowledge sharing: Effects
on patient safety. J. Adv. Nurs. 2012, 68, 1793–1803. [CrossRef]
Assem, P.B.; Pabbi, K.A. Knowledge sharing among healthcare professionals in Ghana. VINE J. Inf. Knowl.
Manag. Syst. 2016, 46, 479–491. [CrossRef]

Int. J. Environ. Res. Public Health 2020, 17, 2615

69.

70.
71.
72.
73.

74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

17 of 17

Mayer, D.M.; Aquino, K.; Greenbaum, R.L.; Kuenzi, M. Who displays ethical leadership, and why does it
matter? An examination of antecedents and consequences of ethical leadership. Acad. Manag. J. 2012, 55,
151–171. [CrossRef]
Lee, C.H. To find out what classified medical care is doing. Common Health Mag. 2017, 224, 138.
Schaufeli, W.B.; Bakker, A.B.; Salanova, M. The measurement of work engagement with a short questionnaire:
A cross-national study. Educ. Psychol. Meas. 2006, 66, 701–716. [CrossRef]
Bass, B.M.; Avolio, B.J. Multifactor Leadership Questionnaire—Short Form 6S; Center for Leadership Studies:
Binghamton, NY, USA, 1992.
Bliese, P.D. Within-group agreement, non-independence, and reliability: Implications for data aggregation
and analysis. In Multilevel Theory, Research, and Methods in Organizations: Foundations, Extensions, and New
Directions; Klein, K.J., Kozlowski, S.W., Eds.; Jossey-Bass: San Francisco, CA, USA, 2000; pp. 349–381, ISBN
0787952281.
Bandalos, D.L. The effects of item parceling on goodness-of-fit and parameter estimate bias in structural
equation modeling. Struct. Equ. Model. 2002, 9, 78–102. [CrossRef]
Podsakoff, P.M.; Organ, D.W. Self-reports in organizational research: Problems and prospects. J. Manag.
1986, 12, 69–82. [CrossRef]
Kenny, D.A.; Kashy, D.A.; Bolger, N. Data analysis in social psychology. In The Handbook of Social Psychology,
4th ed.; Gilbert, D., Fiske, S., Lindzey, G., Eds.; McGraw-Hill: Boston, MA, USA, 1998; Volume 1, pp. 233–265.
Muller, D.; Judd, C.M.; Yzerbyt, V.Y. When moderation is mediated and mediation is moderated. J. Pers. Soc.
Psychol. 2005, 89, 852–863. [CrossRef]
Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-based Approach;
Guilford Press: New York, NY, USA, 2013.
Luthans, F. The need for and meaning of positive organizational behavior. J. Organ. Behav. 2002, 23, 695–706.
[CrossRef]
Luthans, F.; Youssef, C.M. Emerging positive organizational behavior. J. Manag. 2007, 33, 321–349. [CrossRef]
Wright, T.A.; Quick, J.C. The emerging positive agenda in organizations: Greater than a trickle, but not yet a
deluge. J. Organ. Behav. 2009, 30, 147–159. [CrossRef]
Arnold, J.A.; Arad, S.; Rhoades, J.A.; Drasgow, F. The empowering leadership questionnaire: The construction
and validation of a new scale of measuring leader behaviors. J. Organ. Behav. 2000, 21, 249–269. [CrossRef]
Brown, M.E.; Treviño, L.K.; Harrison, D.A. Ethical leadership: A social learning perspective for construct
development and testing. Organ. Behav. Hum. Decis. Process. 2005, 97, 117–134. [CrossRef]
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

