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Background: This study aims to allow the development of efficient measures to improve occupational
health of shift-working nurses focusing on job stress, health promotion behavior, resilience, and sleep
disturbance.

Methods: It was conducted on a subject panel of 137 nurses who were aware of the purpose of the study
and agreed to participate. They worked three shifts at a tertiary hospital or a general hospital located in
metropolitan city B. The collected data were analyzed by the independent t test and one-way analysis of
variance and post-tested by Scheffe’s test, Pearson’s correlation coefficients, and multiple linear
regression analysis using SPSS/WIN 25.0.

Results: The significant influencing factors on sleep disturbance were of those whose subjective health
status was ‘normal’ (f = 0.29, p < .001), ‘not healthy’ (B = .40, p < .001), who have job stress (§ = .22,p =
.003), and who have health promotion behavior (f = -0.17, p = .023). The overall explanatory power was
31.1% (F = 16.31, p < .001).

Conclusion: Through this study, nurses’ subjective health status and job stress of working shifts were
found to be important factors influencing the sleep disturbance level, and the most influencing factor

was identified as the subjective health status.
© 2021 Occupational Safety and Health Research Institute, Published by Elsevier Korea LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction
1.1. Background

In the Republic of Korea, 82.1% of the nurses in general wards of
hospitals work in a three-shift system, where the monthly average
number of night shift days is 6.2. The most severe difficulty with shift
work is irregular lifestyle patterns followed by sleep disturbance due
to shift work [1]. Nurses have a high level of job stress as they
typically work under time constraints to solve various problems
promptly. Moreover, they spend ample time outside their working
hours to acquire new information because of medical technology
advancements [2]. Job stress among nurses is closely related to
working patterns [3]. Nurses working in shifts cannot adapt to a
circadian rhythm readily as their work shifts and working patterns
often change. This causes poor sleep quality and chronic fatigue,
causing difficulty in focusing during work [4]. Sleep disturbances are
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likely to be significant risk factors for occupational health in the
hospital setting. Untreated sleep disturbances diminish alertness
and exert deleterious effects of cognitive and psychomotor perfor-
mance, contributing to occupational accidents, nursing errors, in-
juries, and decreased workplace productivity [5].

A healthy work environment also meets the essential criteria to
guarantee occupational health and the quality of nursing care [6]. In
particular, nurses are required to practice health promotion be-
haviors actively to improve their health conditions and the quality
of patient care [7]. However, nurses’ health and work conditions
can easily lead to unhealthy lifestyle habits, owing to the nature of
shift patterns, and nurses are more prone to unhealthy lifestyle
habits. Moreover, they are at a greater risk of exposure to infectious
diseases [8]. Thus, nurses have difficulties managing their health
conditions and poorly practicing health promotion behaviors, such
as physical activity, nutrition, and stress management [9]. Man-
aging psychological and physical stress and practicing health
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Fig. 1. Sleep disturbance in accordance with general characteristics of participants.

promotion behaviors are crucial for nurses to perform their duties
efficiently as they affect the quality of service directly [10].

Work shifts cause the circadian rhythm to be broken owing to
the consistently changing sleep—wake cycle. This ultimately leads
to sleep disturbance, also known as circadian rhythm sleep disorder
[11]. Nurses who work in shifts are known to feel a higher level of
fatigue than nurses who work on a fixed schedule [12] because the
vicious cycle of poor sleep quality from accumulated fatigue is
repeated [13]. Work-related fatigue is another crucial aspect to
occupational health and safety where it has been recognized as a
source of adverse impact on quality of care, client satisfaction, and
patient and nurse safety [14,15]. Moreover, nurses who work in
shifts, where sleep disturbance reduces the quality of nursing ser-
vice, are more likely to experience insomnia than nurses who work
on a fixed schedule [16]. Among nurses, sleep disturbance at night
is associated with fatigue during the day, inducing passiveness in
behavior and incapability of performing simple nursing tasks [17].
Nurses working in extended hours and short recovery period may
experience cognitive, psychomotor, and behavioral impairment
that leads to slow reaction time, a lapse in critical judgment,
reduced motivation, and thus an increase in nursing errors [15].

Resilience helps overcome the difficulties and stress experi-
enced by nurses daily at work and promotes adaptation and func-
tions above a certain level [18]. Furthermore, nurses must strive to
practice health promotion behaviors for forming desirable lifestyle
habits to manage stress appropriately with a positive attitude [10].
Therefore, this study aims to identify the degree and relationship of
these variables, focusing on job stress, health promotion behavior,
resilience, and sleep disturbances among the factors that affect
occupational health for shift nurses. In particular, the government
intends to provide primary data to reduce the risk of occupational
safety accidents caused by inappropriate sleep of shift nurses by
identifying the factors affecting sleep disturbances.

1.2. Research purpose

This study aims to identify the effects of job stress, health pro-
motion behavior, resilience, and sleep disturbance to improve the
occupational health of nurses working in shifts. This is mentioned
in detail in the following:

- First, identify the general characteristics and the degree of job
stress, health promotion behavior, resilience, and sleep
disturbance of the participants.

- Second, identify the difference in sleep disturbance in accor-
dance with the general characteristics of the participants.

. Third, examine the correlation between job stress, health
promotion behavior, resilience, and sleep disturbance of the
participants.

- Finally, investigate the factors influencing sleep disturbance
in the participants.

2. Materials and methods
2.1. Research design

This research is a descriptive study designed to examine the
degree of job stress, health promotion behavior, resilience, and
sleep disturbance to improve occupational health among nurses
working in shifts. In addition, we analyze the correlation among
these variables while identifying the factors influencing nurses’
sleep disturbance.

2.2. Research participants

The participants of this study were nurses who work in three
shifts at a tertiary hospital and a general hospital located in a B
metropolitan city. The nurses who do not work night shifts, who are
pregnant, and who only work night shifts were excluded.

2.3. Research tool

2.3.1. Job stress

For measuring job stress, the tool developed by Kim and Gu [19]
and supplemented and revised by An [20] for nurses was used after
obtaining permission. The tool consists of 23 items scored based on
a 5-point Likert scale with 1 point being ‘not at all severely’ and 5
points being ‘extremely severely’. Thus, the total score ranges from
23 to 115, where the higher score indicates a higher level of job
stress. Cronbach o, the reliability coefficient, of this tool was 0.95, as
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Table 1

Sleep disturbance in accordance with general characteristics of participants (N = 137)

Characteristics Categories Characteristics Sleep disturbance
n (%) or M+SD M+SD t/F p Scheffé

Age (years) <24 35 (25.5) 2.13 + 0.69 0.71 548
25-29 60 (43.8) 2.24 +0.57
30-34 21(15.3) 231 +043
>35 21(15.3) 2.35+0.49

2847 +5.51

Education Junior college 20 (14.6) 2.36 + 0.45 0.54 587
University 108 (78.8) 222 + 0.60
Graduate school or higher 9 (6.6) 221 +£ 043

Marital status Single 109 (79.6) 2.22 +£0.57 -0.86 390
Married 28 (20.4) 232+ 057

Religion None 87 (63.5) 2.25 +0.59 0.15 .880
Have 50 (36.5) 223 +0.54

Position Junior nurse 91 (66.4) 2.22 +0.62 0.21 813
Senior nurse 29 (21.2) 2.27 +£0.48
Charge nurse 17 (12.4) 2.31 +£0.49

Period of working experience (years) <3 46 (33.6) 2.09 + 0.67 2.03 137
3—<6 42 (30.7) 2.35 £ 0.55
>6 49 (35.8) 228 + 047

6.15 + 5.73

Period of shift working experience (years) <3 46 (33.6) 2.08 + 0.65 3.14 .046
3—<6 46 (33.6) 237 £0.55
>6 45 (32.8) 228 £ 047

5.88 +5.44

Working department General word 125 (91.2) 2.25 +0.59 0.61 .545
Intensive care unit 12 (8.8) 2.14 + 0.40

Drinking No 59 (43.1) 2.22 +0.54 -0.44 .663
Yes 78 (56.9) 2.26 + 0.60

Subjective health status Healthy? 60 (43.8) 1.96 + 0.50 21.48 <.001
Moderate® 64 (46.7) 2.39 + 0.49 a<b,c
Unhealthy® 13 (9.5) 2.84 +0.59

SD, standard deviation.

reported by Kim and Gu [19], 0.83, as reported by An [20], and 0.92,
as obtained in this study.

2.3.2. Health promotion behavior

Health promotion behavior refers to self-directed multidimen-
sional behavior patterns that maintain and enhance individual
well-being, self-realization, and satisfaction. For measuring the
degree of health promotion behavior, the health promotion lifestyle
profile developed by Walker et al [21] for general adults and
adapted by Yoon and Kim [22] was used after obtaining permission.
The tool consists of 52 items scored based on a 4-point Likert scale,
with 1 point being ‘not at all’ and 4 points being ‘always’. The total
score ranges from 52 to 208, where the higher score indicates a
higher degree of health promotion behavior. Cronbach « of this tool
was 0.94 in the study conducted by Walker et al [21], 0.91 in the
study conducted by Yoon and Kim [22], and 0.94 in this study.

2.3.3. Resilience

Resilience is the ability to recover or cope successfully with
adversity [18]. For measuring the degree of resilience, the Connor-
Davidson Resilience Scale developed by Connor and Davidson [23]
{adapted in Korean by Baek [24]}, whose reliability and validity
have been verified, was used after obtaining permission. The tool
consists of 25 items scored based on a 5-point Likert scale with
0 being ‘extremely unlikely’ and 4 points being ‘extremely likely’.
Thus, the score ranges from 0 to 100, where the higher score in-
dicates a higher degree of resilience. Cronbach a of this tool was
0.89, as reported by Connor and Davidson [23], and 0.93, as ob-
tained in this study and that conducted by Baek [24].

2.34. Sleep disturbance
For measuring the degree of sleep disturbance, the sleep
assessment tool developed by Snyder and Verran [25] for general

adults {adapted in Korean and supplemented by Oh et al [26]} was
used after obtaining approval. The tool consists of 15 items scored
based on a 4-point Likert scale, with 1 point being ‘not at all’ and 4
points being ‘always’. The total score ranged from 15 to 60, where
the higher score indicated a higher degree of sleep disturbance.
Cronbach « of this tool was 0.75 in the study conducted by Oh et al
[26] and 0.92 in this study.

2.4. Collection of data

The data of this study were collected from August 31 to
September 21, 2020. The researcher visited a tertiary hospital and a
general hospital located in a B metropolitan city for data collection
after obtaining permission. The purpose, content, data collection,
and ethical aspects were explained in detail to the head of each
nursing department before distributing the questionnaires in en-
velopes after obtaining consent. The questionnaire required
approximately 15 minutes to complete.

2.5. Analysis of data

The collected data were analyzed using SPSS/WIN 25.0 as
follows:

The participants’ general characteristics and the degree of job
stress, health promotion behavior, resilience, sleep distur-
bance, and occupational safety were analyzed based on fre-
quency, percentage, mean, standard deviation, and minimum
and maximum values.

In accordance with the general characteristics, the difference
in sleep disturbance was analyzed using the independent t
test and one-way analysis of variance. The Scheffé test was
used as a post hoc test.
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To confirm the internal consistency of the measurement tool,
it was analyzed with the Cronbach alpha coefficient. The
Cronbach alpha value is ‘0-1’; ‘0’ means no internal consis-
tency at all, and ‘1’ means complete internal consistency.
The correlation between job stress, health promotion
behavior, resilience, and sleep disturbance was analyzed us-
ing Pearson’s correlation coefficients. In addition, to reduce
the probability of incorrectly rejecting the null hypothesis,
the p-value was taken as less than 0.05.

Finally, the factors influencing sleep disturbance of the par-
ticipants were analyzed using stepwise multiple regression
analysis after verifying the histogram and normal probability
plot.

2.6. Ethical considerations

This study was conducted after obtaining approval from the
institutional review board of University I to protect the participants.
As the collected data are used only for statistical purposes and the
personal information is only used for verifying the data, anonymity
and confidentiality for the protection of personal information are
guaranteed and clearly stated. The informed consent form included
the purpose and procedure of the research, voluntariness of
participation and withdrawal, and confidentiality of information,
thus ensuring ethical considerations. The completed questionnaire
was enclosed in an envelope and collected by the researcher at the
nursing department.

3. Research results

3.1. Sleep disturbance in accordance with the general
characteristics of the participants

In this study, 43.8% {60} of the participants were aged between
25 and 29, and 78.8% {108} of the participants had a bachelor’s
degree in nursing. A total of 79.6% {109} of the participants were
single in terms of marital status. Moreover, 63.5% {87} of the par-
ticipants did not have religion, and 66.4% {91}, 21.2% {29}, and 12.4%
{17} of the participants were floor nurses, charge nurses, and senior
nurses, respectively. In terms of clinical experience, 33.6% {46} of
the participants had less than three years of experience, 30.7% {42}
had between three and six years of experience, and 35.8% {49} had
more than six years of clinical experience. Regarding shift work,
33.6% {46} of the participants had less than three years or between
three and six years of shift work, whereas 32.8% {45} of the par-
ticipants had more than six years of shift work. Interestingly, 91.2%
{125} of the participants work in a general ward. However, 43.8%
{60}, 46.7% {64}, and 9.5% {13} of the participants claimed their
subjective health status as healthy, average, and unhealthy,
respectively. In addition, the degree of sleep disturbance in accor-
dance with the general characteristics of the participants had a
significant difference in the experience of shift work (F = 3.14,p =
0.046) and subjective health status (F = 21.48, p < 0.001) (Table 1,
Fig. 1).

3.2. Degree of job stress, health promotion behavior, resilience, and
sleep disturbance of the participants

The participants’ average scores for job stress and health pro-
motion behavior were 3.56 + 0.59 and 2.20 + 0.40 points,
respectively. The participants’ average score for resilience and sleep
disturbance was 2.33 + 0.50 and 2.24 + 0.57 points, respectively
(Table 2).

Table 2

Descriptive statistics of study variables (N = 137)
Variables Range Min Max M+SD Item M+SD
Job stress 23-115 31 111 81.85+ 13.55 3.56 + 0.59

Health promotion behavior 52—208 64 196 114.34 +£20.90 2.20 + 0.40
0—-100 7 95 5817 +£1247 233 +0.50
15-60 16 60 33.59 +£8.60 224+ 0.57

Resilience
Sleep disturbance

SD, standard deviation.

3.3. Correlation between job stress, health promotion behavior,
resilience, and sleep disturbance of participants

Job stress of the participants had a significantly negative cor-
relation with health promotion behavior {r = —0.20, p = 0.017},
whereas resilience and health promotion behavior had a signifi-
cantly positive correlation {r = 0.49, p < 0.001}. Sleep disturbance
had a significantly positive correlation with job stress {r = 0.32,
p < 0.001} and a negative correlation with health promotion
behavior {r = —0.32, p < 0.001}. More specifically, the degree of
sleep disturbance increased as the level of job stress increased and
decreased as the degree of health promotion behavior increased. A
significantly negative correlation existed between job stress and
health promotion behavior {r = —0.20, p = 0.017} (Table 3).

3.4. Influential factors of sleep disturbance in the participants

For identifying the factors influencing sleep disturbance of the
participants, job stress and health promotion behavior, which had a
significant correlation, were set as independent variables by
including the experience of shift work and subjective health status
among the general characteristics that had significant differences in
sleep disturbance. The experience of shift work and subjective
health status, which are categorical variables, were set as dummy
variables for the analysis. The Durbin—Watson statistic, a test
conducted to examine autocorrelation between error terms, was
1.994, the tolerance was 0.223—0.772, and the variance inflation
factor was 1.11-1.19, thus eliminating the problem of multi-
collinearity. The analysis results showed that the influential factors
of sleep disturbance were moderate {§ = 0.29, p < 0.001} and
unhealthy {B = 0.40, p < 0.001} subjective health status, job stress
{B = 0.22, p = 0.003}, and health promotion behavior {f = —0.17,
p = 0.023}. The overall explanatory power was 31.1% {F = 16.31,
p < 0.001} (Table 4).

4. Discussion

This descriptive study aimed to examine the relationship be-
tween job stress, health promotion behavior, resilience, and sleep
disturbance of nurses in shift work. In addition, this study aimed to
identify the factors influencing sleep disturbance and occupational

Table 3
Correlations of job stress, health promotion behavior, resilience, and sleep distur-
bance (N = 137)

Variables Job stress  Health promotion Resilience Sleep
behavior disturbance
r(p)
Job stress 1
Health promotion  -.20 (.017) 1
behavior
Resilience -10 (.254) 49 (<.001) 1
Sleep disturbance .32 (<.001) -32 (<.001) -.14 (.093) 1
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Table 4

Factors affecting sleep disturbance in the participants (N = 137)
Variables B SE B t p
Subjective health status (Ref: healthy)
Moderate 0.34 0.09 29 3.78 <.001
Unhealthy 0.78 0.15 40 5.25 <.001
Job stress 0.22 0.07 22 3.04 .003
Health promotion behavior -0.24 0.11 -17 -2.30 .023

Adjusted R? = 31, F = 16.31, p < .001
Durbin-Watson = 1.994, tolerance = .88 ~.94, VIF = 1.06 ~1.19.

health. Therefore, the following implications need to be considered
based on the research results.

The sleep disturbance score of the nurses in shift work was
2.24 + 0.57 points out of 4 points, which is close to 2.12 + 0.51
points derived in the study conducted by Yang et al. [17] on nurses
who work in shifts using the same tool. However, a direct com-
parison cannot be made because preliminary studies examined
sleep disturbance among nurses who only work in the day shift.
Nevertheless, in a study conducted by Yu [27], the sleep distur-
bance score of nurses who worked in day shifts was 1.8 + 0.43
points, whereas that of nurses in shift work was 2.34 + 0.60 points.
This implies that the degree of sleep disturbance is higher among
nurses in shift work than that among those who only work in the
day shift. Furthermore, sleep disturbance induces various physical
problems, such as increased fatigue, poor concentration, decreased
appetite, and indigestion [16,17]. Such problems decrease the
quality of nursing care and health. Therefore, nurses in shift work
must establish and follow specific plans for lifestyle patterns
appropriate for shift work circumstances. In addition, a program
needs to be developed for improving the quality of sleep to reduce
the degree of sleep disturbance of nurses in shift work.

With respect to the degree of sleep disturbance of nurses in shift
work in accordance with their general characteristics, nurses with
three to six years of shift work experience had a higher degree of
sleep disturbance than those with less than three years or more
than six years of shift work experience. This result is similar to the
findings of a study conducted by Han and Yu [28] using the same
tool, which reported that sleep quality is lower in the intermediate
work experience group than that in entry-level or senior-level
groups. In addition, in a study conducted by Han and Yu [28], the
highest number of participants had three to five years of clinical
experience, whose work demands were the highest. Specifically,
the intermediate work experience group with three to five years of
experience typically has high work demands because of adminis-
trative work along with basic and more advanced tasks, such as
being a preceptor. In another study, multivariate logistic regression
performed after adjusting for age showed that nurses currently
performing shift work or who had performed shift work previously
were significantly more likely to have poor sleep quality than those
who had never performed shift work [29]. Therefore, support must
be actively provided with more attention on the division of labor to
manage the sleep disturbance of nurses with three to five years of
work experience. Moreover, the participants who answered ‘un-
healthy’ as their subjective health status had the highest degree of
sleep disturbance. In a study conducted by Jeong and Goo [30],
which was conducted on nurses in shift work, the participants who
responded with ‘unhealthy’ as subjective health status had the
most insufficient sleep quality. This corresponds to the results ob-
tained in this study. The nurses in shift work rarely get sound sleep
owing to irregular shifts. This may have caused deterioration in the
health of individual nurses. To reduce the sleep disturbance of
nurses, individuals must actively engage in physical activities and
spend more time doing hobbies for enhancing psychological health,

thus reducing the degree of sleep disturbance and improving the
overall health.

In the correlation between job stress, health promotion
behavior, resilience, and sleep disturbance of nurses in shift work,
job stress and health promotion behavior had a significantly
negative correlation. This signifies that nurses’ higher level of job
stress in shift work leads to a lower level of engagement in health
promotion behavior. Furthermore, sleep disturbance and health
promotion behavior also had a significantly negative correlation.
This implies that a lower degree of health promotion behavior of
the participants increased sleep disturbance. This result corre-
sponds to the findings of a study conducted by Shin [31], which
targeted the nurses in shift work who work in general hospitals.

On the other hand, sleep disturbance and job stress had a
significantly positive correlation. The higher level of job stress leads
to a higher degree of sleep disturbance because of stress from the
work environment, irregular sleep time from working in shifts, and
poor sleep quality. This result corresponds to the findings of a study
conducted by Han et al. [32], where the problems related to sleep,
such as poor sleep quality, worsened as the level of job stress
increased, and the result of a study by Yang et al [17], which was
conducted on the nurses in shift work at general hospitals. Resil-
ience is the most crucial positive resource when navigating a tur-
bulent and stressful workplace. Resilient nurses are better
equipped to cope with stressors in a workplace environment that
continues to change [33]. However, the results of this study showed
that resilience was not correlated with other variables. Therefore,
the resilience will need to be reviewed later.

The factors influencing sleep disturbance of the nurses in shift
work were subjective health status, job stress, and health promo-
tion behavior. The degree of sleep disturbance was the highest
among participants that responded with ‘unhealthy’ as their sub-
jective health status. In a study conducted by Kim et al [34], in-
dividuals who worked in shifts had more unsatisfactory health
conditions and sleep quality. These results are most likely affected
by the lack of sufficient rest or break time because of the repetitive
tasks and shift work. In addition, the participants who responded
with ‘unhealthy’ as their subjective health status had the most
inferior sleep quality in a study conducted by Jung [30] on nurses
working in shifts. It can be inferred that the individuals who
perceive their health condition as unhealthy have a higher degree
of sleep disturbance. The degree of sleep disturbance may be higher
as the participants perceive that their health condition was poor.
Accordingly, the health conditions of nurses should be improved to
reduce the sleep disturbance of the nurses in shift work. Moreover,
a higher level of job stress is associated with a higher degree of
sleep disturbance of nurses in shift work. It was confirmed in the
study conducted by Jung [30] that job stress was an influential
factor of sleep disturbance. Han [32] reported that job stress related
to physical environments affects the quality of sleep. Therefore,
strategies must be established for decreasing the level of stress that
nurses experience in their workspace to reduce sleep disturbance.
Therefore, hospitals must improve the workplace environment
based on the measures required for reducing stress. Finally, health
promotion behavior was also confirmed as a factor that influences
sleep disturbance. The study conducted by Jung [30] reported that
physical activity was a variable that affected the quality of sleep.
Sleep quality is poor when individuals are rarely engaged in
physical activities, whereas the quality of sleep improves signifi-
cantly as the extent of physical activity increases [30]. As nutrition
and stress management were confirmed as influential factors in a
study conducted by Shin [31], it is necessary to decrease stressful
situations and manage nutrition to reduce the sleep disturbance of
nurses. Notably, sleep disturbance and fatigue caused by shift work
increase the risk of accidents, such as medication errors, lowered
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competency, incorrect operation of medical devices, and error in
patient identification, and threaten health and safety [12]. As these
accidents can cause severe problems in patients who cannot pro-
tect themselves from incorrect intervention or are unable to recu-
perate [35], nurses should pay closer attention to health and safety
to prevent medical accidents.

5. Conclusions

This study revealed that the factors influencing sleep distur-
bance of nurses in shift work are subjective health status, job stress,
and health promotion behavior. However, subjective health status
was the most critical factor. In other words, poor health conditions
worsen sleep disturbance, and sleep deprivation can ultimately
affect the health of nurses. Thus, the harmful effects of sleep
deprivation in nurses can lead to severe issues. Therefore, measures
should be taken to improve the subjective health status of nurses to
reduce the problem of sleep disturbance of nurses in shift work.
Hence, more time should be spent exercising or in hobbies to
supplement the irregular lifestyle patterns caused by shift work.
Furthermore, individuals should put forth effort in establishing
guidelines on lifestyle management in accordance with working
patterns. Gymnasiums available 24 hours a day can be provided at
hospitals, or adequate compensations, such as additional medical
examination or support for hobbies and environmental improve-
ments, must be offered. From an institutional perspective, legisla-
tive measures for improving the sleep quality of nurses in shift
work can be implemented at all hospitals. Legislation may not
change welfare benefits depending on the hospital’s grade. There-
fore, this will result in the improvement of sleep quality and a safe
working environment at hospitals. Various means for improving
the work environment and promoting the well-being of nurses
must be developed by continuously researching sleep disturbance
among nurses in shift work to decrease the problem of sleep
disturbance. Accordingly, enhancement in nurses’ health condi-
tions and job satisfaction will result in better nursing care provided
to patients.
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