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Purpose: Fatigue undermines nurses’ well-being and work performance worldwide. Work
stress is a critical factor that causes nurses’ fatigue, but the solutions are not well known.
This study aimed to identify the moderated mediation model of fatigue involving effort-
reward imbalance (ERI), resilience and perceived organizational support (POS) in Chinese
nurses.

Methods: In a cross-sectional investigation conducted in Liaoning Province of China, 996
nurses completed the self-administered measurements of fatigue, ERI, resilience and POS.
Moderated mediation was tested using the PROCESS procedure. The “pick-a-point” method
was adopted to assess conditional effect on fatigue.

Results: The indirect effect of ERI on fatigue through resilience was significant (axb =
0.119, BCa 95% CI: 0.094 to 0.146), indicating a partial mediation of resilience. POS
moderated the association of resilience with fatigue (f = —0.056, p = 0.006). The higher
the level of POS was, the stronger the resilience-fatigue association became. Thus, the
mediating role of resilience in the ERI-fatigue association was gradually increased with
the increase of POS level (low POS: 0.073; moderate POS: 0.095; high POS: 0.116).
Conclusion: Resilience could partially mediate the ERI-fatigue association. POS could act
as a moderator that enhanced the association of resilience with fatigue. A moderated media-
tion model of fatigue was demonstrated in Chinese nurses. Managers should establish
a balanced social reciprocity, and improve nurses’ resilience and POS in order to decrease
nurses’ fatigue.

Keywords: fatigue, effort-reward imbalance, resilience, perceived organizational support,

nurses

Introduction

Fatigue generally comprises a series of physical and mental symptoms that result
from responses to excessive demands without adequate overall recovery.' Fatigue
can reduce employee’s work performance, even increase human errors and acci-
dents in the workplace.*> Moreover, for occupational populations, fatigue is related
to certain health problems, such as depression and musculoskeletal disorders.’~
Healthcare workers, especially nurses, have to routinely confront the physical and
psychological challenges of fatigue that can impair their overall health and work
performance around the world.®® At the same time, reduced work efficiency and
quality caused by fatigue can directly undermine patient satisfaction and safety of
nursing services.”'® Thus, from the perspective of nursing management, individual
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and organizational factors related to fatigue should be
given more attention to develop the prevention and treat-
ment strategies in nurses.

Nurses in China, in particular, frequently suffer from
fatigue.”'! For a long time, there are many stress factors in
the nursing work settings, including demand overload, role
conflict, shift rotation, failed social reciprocity,7’“’12
which make them susceptible to both physical and mental
fatigues. Sufficient evidence has indicated that work stress
is a vital predictor of fatigue in nurses.””'* In China,
nurses’ work stress has been increasing due to the shortage
of nursing professionals and the increased demand from
patients for high-quality nursing service.”'* As a classical
model of work stress, the Effort Reward Imbalance (ERI)
model was proposed by Siegrist based on reciprocity
principle.'® The ERI model asserts that work with imbal-
anced extrinsic effort and reward signifies a failed social
reciprocity that elicits work stress. There is increasing
evidence that ERI has a positive association with fatigue
across occupational groups, including nurses.”'® Because
the ERI model directly focuses on employee’s interests, it
has an innate advantage in measuring the level of work
stress among occupational groups.'” Furthermore, based

71819 work stress also could indir-

on previous findings,
ectly cause fatigue by changing some specific psychologi-
cal states in nurses.

Based on the conservation of resource (COR) theory,*
effective coping with work stress can be realized by using
both internal and external resources. In recent years, inter-
nal coping resources have been focused on positive psy-
chological capacity, while organizational support acts as
an external coping resource in workplaces.'”' As
a research focus of positive psychology, resilience refers
to a kind of positive capacity to pursue career success
through bouncing back from difficulties and failures,
even going beyond them.?' As a result, resilience can
promote employees to utilize various positive resources
to bring about many good outcomes in the workplace.”*
24 Resilience has significantly positive effects on the work-
related outcomes and well-being of nurses.”> > Prior evi-
dence has suggested that resilience is negatively related to
fatigue across occupational populations.’®*” In addition,
resilience has a partial mediation in the association of
empathy with work engagement among hemodialysis
nurses in China.”” Liu et al reported that resilience played
a mediating role in the relation between nursing occupa-
tional risk and job performance.”® Also, resilience showed
a partial mediation in the associations of emotional

exhaustion and depersonalization with psychological dis-
tress among Chinese female nurses.”’ Although some

work stress factors influence the resilience level of

nurses,> !

the mediation effect of resilience in the ERI-
fatigue relation has not been reported among nurses to our
best knowledge.

Perceived organizational support (POS) refers to
employees’ perception about help, affirmation and concern
from their organizations.”® According to theoretical and
empirical evidence, POS increases employee’s positive
work attitude, commitment and engagement, and can
bring about a series of positive effects on employees’

performance and well-being in 1933

the workplace.
Moreover, POS acts as an effectively contextual resource
to influence the effects of work stress and psychological
capacities on work-related outcomes.”’*** Thus, the
moderating role of POS has been given an increasing
attention. Lartey et al reported the moderating role of
POS in the relation between emotional labor and work
attitudes among health professionals.>> Among Chinese
doctors, Hao et al revealed that POS played a positive
moderating role on the association between work-family
conflict and depressive symptoms,>* and Qiu et al also
indicated a moderation effect of POS on the associations
of resilience with physical and mental fatigues.”’
Accordingly, POS could act as a moderator on the rela-
tions of work stress and resilience with fatigue in Chinese
nurses.

In light of the conceptual frameworks and practical
concerns, a moderated mediation model of fatigue invol-
ving ERI, resilience and POS in nurses has not been
examined to our best knowledge. Once this model is con-
firmed, it may contribute both theoretically and practically
to the precise management of nurse fatigue from the per-
spective of integration of internal and external resources.
The present study aimed to examine two hypotheses in
Chinese nurses: (1) Resilience could mediate the associa-
tion between ERI and fatigue, and (2) POS could moderate
the direct association between ERI and fatigue, and the
indirect association between ERI and fatigue through
resilience.

Materials and Methods
Study Design and Sample

A cross-sectional survey was carried out during April to
July 2018 in Liaoning Province, China. Multi-stage strati-
fied sampling method was adopted. Firstly, the province
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was geographically divided into five regions: eastern, wes-
tern, southern, northern and central regions. Then, two
tertiary hospitals were randomly sampled in each region.
In China, the tertiary hospital is the highest level of gen-
eral hospital and possesses more than 500 beds. In total,
ten tertiary hospitals were sampled. The minimum sample
size was calculated using the formula: n = (Z,,)*P(1-P)/
82, In the formula, a = 0.05, Z,» = 1.96. P is the estimated
prevalence of fatigue symptoms in nurses, which is esti-
mated according to the results of previous studies and trial
test. In this study, P = 0.25. ¢ is tolerable error, and J =
0.04 in this study. The design effect (deff) of the study was
2. Thus, we identified 900 as the minimum sample size for
this study. During the calculation, the response rate was
estimated to be 0.80. Finally, 1120 nurses with a length of
service >1 year were sampled from different departments
in these selected hospitals. Thus, 112 nurses were equally
and randomly chosen from each selected hospital. Given
the differences in the size and number of departments
among these selected hospitals, the departments of the
participants were divided into several categories: internal
medicine, surgery, obstetrics and gynecology, pediatrics,
and others. In this study, the nurses were not equally
chosen from each department. Random number table
method was used to complete random sampling.
Participants were asked to complete a set of self-
administered questionnaires after their scheduled shifts in
a private place. There was no interference in the process,
and it took about 10 minutes for the participants to com-
plete the questionnaires. Questionnaires with missing data
for any item were excluded from the final analysis. In this
study, 996 (88.9%) effective responses were obtained. The
study was conducted in accordance with the Declaration of
Helsinki, and the protocol was approved by the Committee
on Human Experimentation of China Medical University.
All of the participants voluntarily and anonymously com-
pleted the survey, and their written informed consents
were obtained.

Measurements

The level of fatigue was assessed using the Chinese ver-
sion of the Chalder Fatigue Scale (CFS).*® The CFS has 14
items under two dimensions: physical fatigue (8 items) and
mental fatigue (6 items). A dichotomized response is
designed for each item: 0 (no symptom) and 1 (have
symptom). The summed score of the CFS ranges from 0
tol4. The severity of fatigue increases with the increase of
the CFS score. The CFS has been used among Chinese

medical personnel.>’>"** The Cronbach’s a coefficient of
the CFS was 0.86 in this study.

The extrinsic effort and reward subscales of the
Chinese version of the ERI scale were adopted in this
study.'>® The extrinsic effort subscale consists of 6
items, while the reward subscale consists of 11 items.
Each item is scored on a 5-point Likert-type scale.
Firstly, respondents need to express their attitudes toward
the statements about working situations: 1 (disagree) or 5
(agree). Secondly, respondents need to assess the extent to
which they feel distressed: from 2 (not distressed) to 5
(very distressed) or from 4 (not distressed) to 1 (very
distressed). The summed scores of extrinsic effort and
reward are calculated, respectively. In this study, work
stress was indicated by ERI. The computing formula of
ERI is extrinsic effort/(rewardx0.5454). A higher ERI
value indicates a higher level of work stress. The ERI
scale has been widely applied among Chinese healthcare
workers.”'”'? In our sample, the Cronbach’s a coefficients
of the extrinsic effort and reward subscales were 0.84 and
0.94, respectively.

The Chinese version of Connor-Davidson Resilience
Scale (CD-RISC) was used to assess the level of
resilience.***! The scale consists of 25 items that describe
the personal perceptions about resilience. Each item is
scored on a 5-point Likert-type scale ranging from 0 (not
true at all) to 4 (true all the time). A total score of
resilience is summed ranging from 0 to 100. The higher
the CD-RISC score, the higher the level of resilience. The
CD-RISC scale has been extensively used among Chinese
nurses.”’** The Cronbach’ o coefficient of the scale was
0.97 in this study.

The level of POS was measured using the Chinese
version of the Survey of Perceived Organizational
Support (SPOS).* The scale consists of 9 items that
describe the perceptions about organization’s valuation
and caring about employees. Each item has a 7-point
Likert-type scale ranging from 1 (strongly disagree) to 7
(strongly agree). A total score of SPOS is summed ranging
from 9 to 63. Higher SPOS scores indicate higher POS
levels. The SPOS has been used across occupational popu-
lations in China.'”*’>* In our sample, the Cronbach’s a
coefficient of the scale was 0.91.

Demographics including age (yrs), gender, marital sta-
tus and education were collected. Marital status was
divided into two groups: single/divorced/widowed/sepa-
rated and married/cohabited. Education was divided into
two groups: junior college or lower and bachelor college

Risk Management and Healthcare Policy 2020:13

submit your manuscript

895

Dove


http://www.dovepress.com
http://www.dovepress.com

Liu et al

Dove

or higher. Some working characteristics were collected.
Job rank had two categories: staff and director. Monthly
income (RMB, yuan) was divided into four groups includ-
ing <3000 yuan, 3000-4999 yuan, 5000-8000 yuan and
>8000 yuan. Weekly work time (hrs) had two categories:
<40 hrs and >40 hrs. Also, night shift information was

collected.

Statistical Analysis

Number (n), percentage (%), mean and standard deviation
(SD) were adopted to describe the study variables appro-
priately. Comparison of the level of fatigue was conducted
using Student’s #-test or one-way ANOVA. Correlations
among continuous variables were assessed by calculating
Pearson’s correlation coefficients. The moderated media-
tion was examined using the PROCESS procedure with

estimation was performed based on 5000 bootstrapped
samples. When a bias corrected and accelerated 95% con-
fidence interval (BCa 95% CI) does not contain zero, the
mediating role is statistically significant. The “pick-
a-point” method was used to estimate conditional effect
(simple slopes) on fatigue. Statistical analysis software
was the SPSS 21.0 (IBM, Asia Analytics Shanghai).
A two-tailed p < 0.05 was considered statistically
significant.

Results

Characteristics of Subjects

The demographics and working characteristics of subjects
and comparisons of fatigue are displayed in Table 1. Of
these subjects, gender, marital status and education were
not significantly related to the level of fatigue. In terms of

centered variables.** In the regression analyses, parameter  working characteristics, 650 (65.3%) subjects had
Table | Demographics and Working Characteristics of Subjects and Comparisons of Fatigue

Variables n % Mean SD Fit p

Demographics

Gender 1.677% 0.095
Men 115 1.5 7.46 3.14
Women 88l 88.5 6.92 4.19

Marital status 1.2212 0.222
Single/divorced/widowed/separated 387 389 7.17 3.86
Married/cohabited 609 61.1 6.86 422

Education 04712 0.638
Junior college or lower 232 233 6.88 3.72
Bachelor college or higher 764 76.7 7.01 4.19

Working characteristics

Job rank 1.561° 0.121
Staff 896 90.0 6.93 4.18
Director 100 10.0 7.45 3.05

Monthly income (RMB, yuan) 1.090° 0.352
< 3000 162 16.3 7.09 3.27
30004999 293 29.4 6.67 3.46
5000-8000 278 27.9 7.28 4.74
> 8000 263 26.4 6.94 44|

Weekly working time (hrs) 12.866° < 0.001
< 40 346 347 4.84 391
> 40 650 65.3 8.12 3.70

Night shift 2.261° 0.024
Yes 718 72.1 7.17 3.98
No 278 27.9 6.49 431

Notes: °t value; °F value.
Abbreviation: SD, standard deviation.
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a weekly working time >40 hrs, and they reported a higher
fatigue level (¢ = 12.866, p < 0.001) than those with
a weekly working time <40 hrs. Nurses with night shift
(718, 72.1%) had a higher fatigue level compared with
those without night shift (¢ = 2.261, p = 0.024). However,
job rank and monthly income were not significantly related
to the fatigue of nurses.

Correlations Among ERI, Resilience, POS
and Fatigue

The correlations among continuous variables are shown in
Table 2. In our sample, the mean of age was 32.65 yrs (SD
= 7.35). The mean of fatigue score was 6.98 (SD = 4.08).
ERI was positively correlated with fatigue (r = 0.517, p <
0.001), whereas it was negatively correlated with resili-
ence (r = —0.368, p < 0.001). Both resilience (r = —0.543,
p <0.001) and POS (r = —0.231, p < 0.001) were nega-
tively correlated with fatigue.

Mediating Role of Resilience

The total effect of ERI on fatigue was positively signifi-
cant (f = 0.492, p < 0.001). ERI showed a significantly
indirect effect on fatigue through resilience (axb = 0.119,
BCa 95% CI: 0.094 to 0.146), which indicated a partial
mediation of resilience. The mediation model of resilience
is depicted in Figure 1. Age, gender, weekly working time
and night shift were adjusted. In addition, the proportion
of resilience’s mediation was 24.2% in the total effect of
ERI on fatigue.

Moderated Mediation

POS only showed a moderating role in the association
between resilience and fatigue (f = —0.056, p = 0.006),
and this result is displayed in Figure 2. A simplified
moderated mediation model was calculated and depicted
in Figure 3.

Simple slope analysis revealed that

Table 2 Correlations Among Continuous Variables

Liu et al
axb, 0.119
Resilience
a, -0.357** b, -0.333**
ERI Fatigue
c’, 0.373**

Figure | Mediation of resilience in the association between ERI and fatigue. Notes:
Age, gender, weekly working time and night shift are adjusted. In order to simplify
the model, these control variables are not shown. ERI is logarithmic. All path
coefficients are f. *p < 0.00] (two-tailed).Abbreviation: ERI, effort-reward
imbalance.

Resilience

-0.413*

0.379%

ERI Fatigue

POS

ERIXPOS ResiliencexPOS

Figure 2 Full moderated mediation model predicting fatigue from ERI.Notes: Age,
gender, weekly working time and night shift are adjusted. In order to simplify the
model, these control variables are not shown. ERI is logarithmic. All path coeffi-
cients are . *p < 0.01; **p < 0.001 (two-tailed).Abbreviations: ERI, effort-reward
imbalance; POS, perceived organizational support.

resilience was negatively associated with fatigue in
low POS (8 = —0.205, p < 0.001), moderate POS
(B = —0.265, p < 0.001), and high POS (f = —0.325,
p < 0.001) groups. We plotted the moderation of POS (1
SD below the mean, mean = 1 SD, and 1 SD above the
mean, respectively) in Figure 4. As shown in Table 3,
the mediating role of resilience in the ERI-fatigue asso-
ciation was gradually increased with the increase of
POS level (low POS: 0.073, BCa 95% CI: 0.044 to

Variables Mean SD Correlations (r)
| 2 3 4
1. Age (yrs) 32.65 7.35 -
2. ERI 1.01 0.14 0.049 -
3. Resilience 57.17 23.90 —0.020 —0.368** -
4. POS 39.07 9.8l —0.028 0.120°* 0.379%* -
5. Fatigue 6.98 4.08 0.026 0.517%* —0.543%* —0.23 1%

Notes: The mean of ERI is logarithmic. **p < 0.001 (two-tailed).

Abbreviations: SD, standard deviation; ERI, effort-reward imbalance; POS, perceived organizational support.
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Table 3 Conditional Indirect Effects of ERI on Fatigue Through
Resilience Resilience at Values of POS
-0.357* -0.265** POS ERI
Effect 95% CI
ERI Fatigue

Low (I SD below the mean) 0.073 0.044, 0.103
Moderate (mean % | SD) 0.095 0.068, 0.122
POS High (1 SD above the mean) 0.116 0.087, 0.148

ResiliencexPOS

Figure 3 Simplified moderated mediation model predicting fatigue from ERI.
Notes: Age, gender, weekly working time and night shift are adjusted. In order
to simplify the model, these control variables are not shown. ERI is logarithmic. All
path coefficients are f. *p < 0.01; **p < 0.00] (two-tailed).Abbreviations: ERI,
effort-reward imbalance; POS, perceived organizational support.

9 -
—— Low POS
--#-- Moderate POS
—A—High POS
8 -
o
3
2
L7
A “
N L
\. \\\\
6 N u
\ .
\.
. . LA
5 Low resilence High resilence

Figure 4 Moderation of POS on the resilience-fatigue association.Abbreviation:
POS, perceived organizational support.

0.103; moderate POS: 0.095, BCa 95% CI: 0.068 to
0.122; high POS: 0.116, BCa 95% CI: 0.087 to 0.148).

Discussion

In the present study, the mean level of fatigue was 6.98 +
4.08 in Chinese nurses, which was lower than the levels of
fatigue from previous studies in China.*”** Also, compar-
ison of the fatigue between nurses and other occupational
populations with high work stress is helpful to understand
the situation of nurses’ fatigue across groups. The level of
fatigue in our nurse sample was lower than the levels of
Chinese doctors (8.02 + 3.39) and scientific and technical
personnel (7.28 + 3.37).°%¢ However, it was roughly
consistent with the fatigue of Chinese doctors in a recent
study (6.91 + 3.19).%” In the past two decades, nurses in

Notes: Age, gender, weekly working time and night shift are adjusted. ERI is
logarithmic.

Abbreviations: ERI, effort-reward imbalance; POS, perceived organizational sup-
port; SD, standard deviation; Cl, confidence interval.

China have been facing serious fatigue problem caused by
the relative shortage of human resources.””'"*’ In particu-
lar, the fatigue level of nurses in large general hospitals is
considered to be higher than that in primary hospitals and
private hospitals.>” With the development of social econ-
omy and the progress of health care system reform, new
changes have taken place in nursing service in China.**
The new health care system reforms have been gradually
implemented, and the current measures mainly include
increasing medical service fees, cancelling outpatient
infusion, improving hierarchical medical system and
encouraging multi-point practice. Furthermore, the appli-
cation of new technology and equipment and the increase
of male nurses’ proportion are conducive to alleviating the
fatigue of nurses. Future retrospective or prospective
longitudinal studies need to be carried out to confirm
these inferences.

The results of this study firstly indicated a moderated
mediation model of fatigue involving ERI, resilience and
POS in Chinese nurses. POS acted as a moderator for the
direct effect of resilience on fatigue and the mediating role
of resilience in the association between ERI and fatigue. In
consistent with previous findings,”'® we found that ERI
had a positive association with the level of Chinese nurses’
fatigue. Therefore, work stress reduction should be
included in the interventions of fatigue. Nursing managers
should rationalize the work demand (such as workload,
overtime and responsibility) and work reward (such as
fairness, promotion, stability, respect, support and income)
of nurses to balance extrinsic effort and reward at work.
The new medical reform measures mentioned above could
help to gradually reduce the work stress of medical staff in
China.

In addition to the direct effect of ERI, ERI also could
indirectly result in fatigue through reducing the level of
resilience in this study. Our result indicated that resilience
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could be considered a psychological resource to deal with
fatigue in Chinese nurses. When nurses have a high level
of resilience, they tend to possess more energy and proac-
tivity to regulate their emotions and perceptions.*’ As
a state positive psychological capability, resilience can be
developed. For instance, a previous study confirmed that
resilience training improved the level of resilience, and
decreased the level of occupational stress in nurses from
intensive care units.’® Another study showed that
a participatory action research-based resilience enhance-
ment project helped student nurses improve resilience
through enhancing their knowledge and skills in nursing
theory and practice, as well as positive thinking and beha-
vior during clinical practices.”’ Therefore, to alleviate
fatigue and other negative outcomes of work stress, evi-
dence-based resilience improvement programs should be
carried out in the practice of nursing management.

In addition to resilience, POS acted as a contextual
resource for coping with fatigue in Chinese nurses. To be
specific, POS not only exerted a direct effect on fatigue,
but also moderated the association of resilience with
fatigue.”” The results of simple slope analyses indicated
that the resilience-fatigue association was gradually
increased with the increase of POS level. There are syner-
gistic effects among positive resources. That means one
resource can trigger another resource, or increase the effect
size of the latter. Thus, the synergy could be an explana-
tion for the moderation of POS on resilience’ effect.*’>*°
In fact, it has been widely confirmed that POS can play
a moderating role on the work-related effects of psycho-
logical resources, including many studies in medical
staff.?”*> Nursing managers should provide supportive
settings for nurses to improve their POS in workplaces.
Due to the moderation of POS on the resilience-fatigue
association, the conditional indirect effect of ERI on fati-
gue through resilience was found based on the moderated
mediation model of this study.

The study can have two practical implications for nur-
sing management. Firstly, resilience acted as a partial
mediator of the association between ERI and nurses’ fati-
gue. Based on this finding, one suggestion is that
a balanced reciprocity relationship should be built and
maintained, which will help nurses develop psychological
resilience to reduce fatigue. Secondly, the moderated med-
iation model demonstrated that POS functioned as an
important contextual resource to enhance the direct effect
of resilience on fatigue and the mediating role of resili-
ence. The findings showed that resilience could more

effectively reduce fatigue for nurses with adequate POS.
Based on this finding, another suggestion is that nursing
managers should improve nurses’ POS by providing sup-
portive settings, including giving adequate help, affirming
their contributions and caring about their well-being.

Several limitations of this study must be acknowl-
edged. First of all, the hypotheses of this study were
based on theoretical and empirical evidence, but the causal
relations of ERI, resilience and POS with fatigue could not
be concluded due to the cross-sectional survey design.
These causal relations need to be verified in future long-
itudinal studies. Secondly, this study was only carried out
in the tertiary hospitals of a province in Northeast China,
and the representativeness of our sample could be reduced.
Further studies should be conducted to verify our findings
in different levels and regions of hospital nurses. Thirdly,
there are many confounding factors that are related to the
study variables, such as depression and anxiety. However,
in this study, we did not control the potential impacts of
these factors. We only regarded “with a length of service
>1 year” as the inclusion and exclusion criteria. A rigorous
study design is needed to control confounding factors in
future studies. The last but not the least, we only used self-
report questionnaires to measure the psychosocial vari-
ables in this study, which could be subjected to recall
and reporting bias. Although anonymity and quality con-
trol procedure are conducive to reducing common method
bias, panel data obtained from repeated surveys can reduce
the bias.

Conclusion

In Chinese nurses, resilience could partially mediate the
effect of ERI on fatigue. POS could act as a moderator that
enhanced the association of resilience with fatigue. Our
findings demonstrated a moderated mediation model of
fatigue involving ERI, resilience and POS and yielded
practical implications for the coping strategies of fatigue
in Chinese nurses. Managers should establish a balanced
social reciprocity, and improve nurses’ resilience and POS

in order to decrease nurses’ fatigue.
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