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ABSTRACT

Introduction: Shift-working nurses are at high risk of developing insomnia. However, few
interventions have targeted Shift Work Tolerance (SWT) as a strategy to alleviate insomnia among shift-
working nurses. Objectives: This study aimed to evaluate the effectiveness of a SWT intervention in
reducing insomnia symptoms among female shift-working nurses. Methods: A quasi-experimental pre-
post-test control group design was conducted with 30 participants, who were assigned to intervention
(n=15) and control (n=15) groups. The SWT program addressed circadian rhythm of sleep, sleep
hygiene, occupational stressors, and coping strategies as well as stress management. Insomnia was
assessed using the Regensburg Insomnia Scale (RIS) at baseline and one month after intervention. Data
were analyzed using Wilcoxon and Mann—Whitney tests. Results: The intervention group showed
significant improvements in insomnia outcomes, including reduced sleep latency, increased sleep
duration and continuity, fewer sleepless nights, reduced fear of insomnia, and reduced daytime
impairment compared with the control group (p < 0.05). The overall insomnia scores significantly
decreased in the intervention group (A=4.93, p=0.001) but not in the control group (A=2.21, p>0.05).
Conclusion: The SWT intervention was effective in reducing insomnia symptoms and improving sleep
health among shift-working nurses. This approach may serve as a feasible strategy to enhance well-
being and job performance in clinical practice.
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INTRODUCTION

Occupational stressors among shift-working nurses have been shown to negatively impact physical and
mental health, also leading to sleep disturbances that may progress to insomnia (Bennaroch & Shochat, 2023),
compared with nurses working regular shifts. Previous studies integrating shift workers' coping strategies
with the transactional stress coping theory suggest that sleep disturbances among shift nurses are strongly
influenced by occupational stressors, such as shift schedules, workload, and interpersonal conflict, as well as
sleep circadian rhythm disruption. In addition, sleep disturbances among shift-working nurses are further
mediated by maladaptive coping strategies (Setyowati et al., 2023).

Insomnia is the most commonly reported sleep disturbance among shift workers. Its prevalence has been
reported to range from 12.8% to 76.4%, substantially exceeding estimates for the general population (Brito et
al., 2021), and is frequently observed among shift-working nurses (Chung et al., 2020). In Asia, it has been
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reported to be higher to 45.1% (Xia et al., 2021). Among this group, female nurses are particularly vulnerable,
as biological and hormonal factors influence circadian rhythm regulation and sleep adaptation. The menstrual
cycle may increase sensitivity to circadian misalignment, resulting in higher rates of insomnia and reduced
shift work tolerance compared with male nurses (Chung ez al., 2009).

There is a physiological mechanism in the body known as SWT (Harmad, 1993). Although originally
described as a physiological adaptation that enables individuals to cope with and sustain shift work, recent
studies highlight that maintaining SWT also depends on effective management of occupational stressors,
sleep disturbances, and adaptive coping strategies (Kim et al., 2025). The SWT approach in this study
involves several strategies, including assessment of insomnia, regulation of biological sleep rhythms, sleep
hygiene, management of occupational stressors that affect insomnia, and introduction of coping tactics as well
as stress management. These strategies were adapted from previous research and the principles of Cognitive
Behavioral Therapy (CBT) (Jarnefelt ez al., 2020), as well as sleep hygiene, defined as a set of behavioral and
environmental recommendations designed to improve and maintain sleep quality (De Pasquale et al., 2024).

Given the high risk of insomnia among shift-working nurses, there is a need for strategies to maintain job
performance and ensure patient safety (Alameri ef al., 2024). However, to the best of current knowledge, this
SWT has not yet been tested among shift-working nurses. Based on this background, the present study aims to
evaluate the effectiveness of shift work tolerance in reducing insomnia among shift-working nurses.

METHODOLOGY
Research Design

A quasi-experimental design with a pre-post-test control group was applied in this study because full
randomization of shift-working nurses was not feasible due to scheduling constraints (Shadish ez al., 2002).
Participants were assigned to two groups: an intervention group that received the SWT program and a control
group that did not receive the intervention until after the post-test. The independent variable was the SWT
intervention, and the dependent variable was insomnia.

Population, Sample, and Sampling

The study population comprised female shift-working nurses in South Kalimantan Province in 2025.
The inclusion criteria were nurses employed in a three-shift work system, with a minimum education level of
diploma III, without a history of chronic illnesses such as diabetes mellitus or hypertension, and not currently
pregnant. This study used purposive sampling to select the participants, because full randomization of shift-
working nurses was not feasible due to scheduling constraints. Previous reference recommended that an
adequate sample size for quasi-experimental designs ranges from 10 to 30 respondents per group (Dewi et al.,
2023). In this study, the total sample consisted of 30 female shift-working nurses, with 15 respondents
allocated to each group.

Intervention

SWT was developed based on previous research factors that affect sleep disorders related to shift work
among female shift-working nurses (Setyowati et al., 2023), integrating the concepts of shift workers coping
with stress and transactional stress coping theory. The SWT program consisted of five sessions in five weeks;
each session was 90 minutes, consistent with the number of sessions employed in prior studies on cognitive
behavioral therapy (Jarnefelt ef al., 2020). A post-test insomnia evaluation was administered one month
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following completion of the fifth session. The SWT approach in this study involves several strategies,
including assessment of insomnia, regulation of biological sleep rhythms, sleep hygiene, management of
occupational stressors that affect insomnia, and introduction of coping strategies as well as stress management
. Table 1 depicted the session on shift work tolerance in this study. The intervention was delivered using a
standardized module, and all sessions were facilitated by a trained registered nurse to ensure consistency in
delivery. A Whats App group was used for participant monitoring and completion ofa 7-day sleep diary.

Table 1: Topics of Shift Work Tolerance Intervention

Session Indicators

Pre-test Pre-test Insomnia

Session 1 (Shift Work Tolerance/SWT)

Introduction of SWT for shift nurses to prevent
insomnia

Session 2 (Circadian rhythm of sleep) Introduction to biological sleep clock

Management of sleep quality

Detection of sleep biological clock disorders among shift nurses

Session 3 (Sleep hygiene ) Sleep hygiene education
Sleep diary
Session 4 (Occupational stressor that affects insomnia) Occupational stressor

Nurse workload

Interpersonal conflict

Session S (Coping and stress management that affecting Meaning based coping

insomnia) Stress management

Conflict management

Post-test Post-test insomnia

Ethical Consideration

This study received ethical approval from the ethical clearance from the Health Research Ethics
Committee, Idaman District Hospital of Banjarbaru, Indonesia, with reference number 123/KEPK-
RSDI/VI1/2025 on 28" June 2025.

Data Collection

The method of research data collection was depicted in Figure 1. Data was collected between June to
September 2025. Participants were recruited based on the inclusion criteria and assigned to either the
intervention or control group according to feasibility considerations. Written informed consent was obtained
from all participants who agreed to take part in the study. A pretest was delivered to assess insomnia levels. The
intervention group received the SWT program, whereas the control group received no intervention after the
pretest but was offered the shift work tolerance SWT program afterward. The material was delivered by a
registered nurse. The intervention comprised five weekly sessions, each lasting 90 minutes. At the end of the
fifth week, a post-test was administered using the insomnia questionnaire. SWT sessions were delivered by a
trained registered nurse, whereas all data collection procedures, including pretest and post-test assessments,
were conducted by the researcher. Blinding was not implemented because the researcher was responsible for
both data collection and coordination of the study.
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Received shift work tolerance Received no intervention

intervention

5 sessions with a duration of 90
minutes each session

Post test

Figure 1: Method of the Research for Data Collection
Data Analysis

Data was analyzed using SPSS. Descriptive analysis included frequency and percentage distributions based
on participants' characteristics and study variables. Inferential analysis was conducted to examine the effect of the
intervention. Differences between pretest and post-test scores within the intervention and control groups were
analyzed using the Wilcoxon test, while differences in post-test scores between the two groups were analyzed
using the Mann—Whitney test. The level of significance was set at 95% with a p-value < 0.05. In addition, effect
sizes (r) were computed for the Wilcoxon and Mann—Whitney analyzes to provide an estimate of the magnitude of
the intervention's effect.

Instruments

The Regensburg Insomnia Scale (RIS) is a self-report instrument to assess psychological and behavioral
components of insomnia within the past four weeks. The scale consists of 10 items. Item 1 evaluates sleep latency,
with response options ranging from 0 = 1-20 minutes to 4 = 91 minutes or more. Item 2 measures sleep duration,
scored from 4 = 7 hours or more to 1 = 0-2 hours. Items 3 through 10 cover aspects such as sleep continuity, early
wakening, easy wakening, sleepless nights, thinking about sleep, fear of insomnia, impaired daytime, and
hypnotic intake. These items are rated on a frequency scale from 0 =never to 4 = very often (Cronlein ez al., 2013).
The RIS has been adapted for use in Indonesia, where a total score greater than 13.5 indicates the presence of
insomnia (Setyowati et al., 2025). The Cronbach's alpha of the instrument in this study was 0.829.

RESULTS
Characteristics of Respondents

Table 2 showed characteristics of respondents. A total of 30 female shift-working nurses participated in this
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study. The most predominant age category was the 31-40 years old category (56.7%). The mean age was 31.67
years old. Regarding ward placement, the highest proportion worked in surgical wards (46.7%). In terms of length
of employment, more than half of the respondents had worked for 05 years (53.3%). The majority of respondents
had a bachelor's degree and registered nurse qualification (63.3%). Regarding marital status, 56.7% were
unmarried, and most respondents had no children (70%).

Table 2: Characteristics of Respondents

Variables Experimental Control Total
n=15 n=15

Frequency % Frequency % Frequency %
Age (years)
20-30 5 333 3 20.0 8 26.7
31-40 5 333 12 80.0 17 56.7
41-50 5 33.3 0 0.0 5 16.6
Total 15 100.0 15 100.0 30 100.0
Mean 31.67 (6.07
Hospital
RS Idaman Banjarbaru 4 26.7 15 100.0 19 63.3
RS Ratu Zalecha 7 46.7 0 0.0 7 23.3
Others Hospital in South Kalimantan 4 26.6 0 0.0 4 13.4
Total Ward 15 100.0 15 100.0 30 100.0
Pediatric ward 1 6.7 3 20.0 4 133
Surgical ward 5 333 9 60.0 14 46.7
Intensive unit 4 26.7 1 6.7 5 16.7
Emergency unit 5 333 2 133 7 233
Total Length of employment (years) 15 100.0 15 100.0 30 100.0
0-5 7 46.7 9 60.0 16 53.3
6-10 3 20.0 6 40.0 9 30.0
>10 5 333 0 0.0 5 16.7
Educational Level 15 100.0 15 100.0 30 100.0
Diploma 3 20.0 7 46.7 10 33.3
Bachelor and RN 12 80.0 7 46.7 19 63.4
Master Degree 0 0.0 1 6.6 1 33
Marital Status 15 100.0 15 100.0 30 100.0
Not Married 10 66.7 7 46.7 17 56.7
Married 5 333 8 53.3 13 433
Total Number of Children 15 100.0 15 100.0 30 100.0
0 10 66.7 11 73.3 21 70.0
1 2 133 2 13.3 4 13.3
2 2 133 2 133 4 133
3 1 6.7 0 0 1 34
4 0 0 0 0 0 0.0
Total 15 100.0 15 100.0 30 100.0

Descriptive Statistics of Variables

Table 3 presented the descriptive statistics of sleep-related variables in both groups. The Wilcoxon test
indicated significant improvements in the experimental group for several variables, including reduced sleep
latency, increased sleep duration, increased sleep continuity, reduced sleepless nights, reduced fear of
insomnia, and reduced impairment of daytime (p < 0.05). The total score also decreased significantly from
16.93 (SD=3.17)atpretestto 12.00 (SD =2.03) at post-test (A=4.93, p <0.05). These findings suggest that the
intervention effectively decreased insomnia among female shift-working pretest nurses.

Further, the control group showed significant changes in a few variables, such as sleep latency, rapid wakening,
and fear of insomnia (p < 0.05). However, the total score did not significantly differ between the pretest (M =
18.73, SD = 5.58) and post-test (M = 17.86, SD = 3.37), A = 2.21 (p > 0.05). Overall, the intervention
demonstrated a greater reduction in insomnia.
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Table 3: Descriptive Statistics of Variables

Variables Experimental (n=15) Control (n=15)
Pretest Post-test A P Pretest Post-test A P
value value
Mean SD Mean SD Mean SD Mean SD
Sleep latency 2.13 1.18 1.2 0.86 0.93 <0.05 2.67 1.17 2.06 0.88 0.61 <0.05
Sleep duration 2 0.53 1.4 0.63 0.60 <0.05 1.87 0.51 2 0.75 -0.13 >0.05
Sleep 1.93 0.45 1.13 0.63 0.80 <0.05 2.46 0.91 2.06 1.03 0.40 >0.05
continuity
Early 2 0.53 1.53 0.99 0.47 > (.05 2.86 0.51 2.46 0.91 0.40 >0.05
wakening
Easy 2.13 0.74 1.4 0.91 0.73 >0.05 1.6 1.05 2.6 1.05 -1.0 <0.05
wakening
Sleepless 1.33 0.89 0.93 0.59 0.40 <0.05 0.86 1.18 1.3 1.44 0.44 >0.05
nights
Thinking 1.73 0.79 0.93 0.70 0.80 >0.05 2.46 0.91 2.6 1.05 0.20 >0.05
about sleep
Fear of 0.8 0.94 0.4 0.63 0.40 <0.05 0 0.00 0.73 1.03 -0.73 <0.05
insomnia
Daytime 2.87 1.12 3.06 0.70 0.19 <0.05 3.06 0.25 32 0.41 -0.14 | >0.05
impairment
Hypnotic 0 0 0 0 0 >0.05 0 0.00 0 0.00 0 >0.05
intake
Total score 16.93 3.17 12 2.03 4.93 <0.05 18.73 5.58 17.86 3.37 2.21 >0.05

Using Wilcoxon test

As shown in Table 4, the Wilcoxon Signed Rank Test showed a significant reduction in insomnia scores
within the experimental group between pretest and post-test (Z = -3.440, p = 0.001), while no significant
change was found in the control group (Z=-1.125, p=0.260). Furthermore, the Mann-Whitney test confirmed
a significant difference in score changes (A post—pre) between the experimental and control groups (Z=-2.392,
p = 0.015), indicating that the intervention group achieved greater reduction in insomnia outcomes than the
control group, with a moderate-to-large effect size (r=0.44).

Table 4: Result of Wilcoxon Signed Rank Test (within groups) and Mann-Whitney U Test Based on
Insomnia Score (between groups)

Group N Pre-test Post-test A Mean (95% CI) Statistic Effect p- Interpreta
Mean (SD) Mean (SD) (Z/U) size value tion
Wilcoxon Experimental 15 16.93 12.00 (2.03) —4.93 (-6.75t0-3.11) | Z=-3.440 0.44 0.001 Significant
Signed Rank (3.17)
Test Control 15 18.73 (5.58) 17.86 (3.37) —0.87 (-3.02 to 1.28) Z=-1.125 0.260 Not
significant
Mann-Whitney A (post-pre) 30 7=-2.392 0.44 0.015 Significant
U test
DISCUSSION

The aim of this study was to evaluate the effectiveness of the SWT intervention in reducing insomnia
among female shift-working nurses. The findings demonstrated that respondents who received SWT
experienced a significant decrease in their insomnia symptoms compared to those in the control group. The
moderate to large effect size observed in this study suggests that the shift work tolerance intervention produced
a meaningful improvement in sleep health among shift-working nurses, beyond statistical significance.
Furthermore, the findings of this study support shift workers' coping strategies with the transactional stress
coping theory. SWT can function as an adaptive coping mechanism that helps shift workers adjust to
occupational stressors, particularly those related to circadian disruption. This study focused exclusively on
female nurses because previous research has shown that women are more vulnerable to insomnia and have
lower shift work tolerance compared with men (Chung ez al., 2009).
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Effect of SWT on sleep latency

This study demonstrated that SWT was effective in reducing sleep latency. Sleep latency refers to the time
required for an individual to transition from wakefulness to the onset of sleep. The average normal sleep latency
among adults, as reported in a previous study by Iskander ez al. (2023), was 11.7 minutes, which is comparable
to the findings of the present study, where the post-test mean score was 1.2 (equivalent to 1-20 minutes). A key
explanation for this improvement was the integration of behavioral strategies derived from Cognitive
Behavioral Therapy for Insomnia (CBT-I), particularly sleep hygiene. This principle emphasizes that the bed
should be used solely for sleep and not for other activities (Mastin ez al., 2006), thereby strengthening the
association between the bed and rapid sleep initiation. Furthermore, the SWT intervention also incorporated
recommendations to minimize light exposure before and during bedtime, a strategy that reduces circadian
disruption and enhances melatonin secretion (Gooley ef al., 2011). Together, these approaches create an
optimal sleep behavior and environment, facilitating reduced sleep latency, faster sleep onset, and a decrease in
insomnia.

Effect of SWT on Sleep Duration

This study revealed that SWT was effective in improving sleep duration among respondents. Sleep
duration refers to the total amount of time spent asleep during a given sleep period. The National Sleep
Foundation recommends 7-9 hours of sleep for adults (Hirshkowitz ez al., 2015). The findings of the present
study showed an increase in average sleep duration during the post-test, from 4 hours to 5-6 hours, indicating
that the SWT intervention contributed to more consolidated and restorative sleep.

A major contributing factor to this improvement was the incorporation of behavioral strategies,
particularly consistent sleep-wake scheduling. As part of the intervention, respondents were asked to
complete a 7-day sleep diary, which allowed them to monitor and reflect on their sleep patterns. This self-
monitoring strategy increased their awareness of bedtime and wake-up consistency, thereby supporting
behavioral adjustments. Maintaining regular sleep and wake times, even on non-working days, has been
shown to stabilize circadian rhythms (Foster, 2020). These strategies highlight that SWT can decrease
insomnia symptoms.

Effect of SWT on Sleep Continuity

This study demonstrated that SWT was effective in improving sleep continuity among respondents. Sleep
continuity refers to the ability to maintain sleep with minimal awakening or disruptions during the night. Poor
sleep continuity has been closely associated with the risk of insomnia (Conte et al., 2023). The findings of the
present study showed that participants who received the SWT intervention experienced less poor sleep
continuity. A key contributing factor to this improvement was the implementation of strategies aimed at
reducing environmental noise. Previous studies have shown that exposure to noise during sleep can cause
micro-arousals and impair the continuity of sleep (Basner ef al., 2014). By minimizing noise disturbances, the
SWT intervention created a favorable sleep environment.

Effect of SWT on Sleepless Nights

This study demonstrated that SWT was effective in reducing the frequency of sleepless nights among
respondents. A sleepless night is often defined as the inability to obtain any substantial period of restorative
sleep despite adequate opportunity (Ohayon, 2009). A major contributor to decreasing this sleeplessness was
the integration of coping mechanisms within the SWT framework. Respondents were encouraged to adopt
adaptive coping strategies, such as stress management and meaning-based coping, including avoiding conflict.
It can trigger relaxation practices to reduce pre-sleep arousal (Maskevich ef al., 2020). The findings of the
present study indicated a decline in the number of sleepless nights after the SWT intervention.

Effectof SWT on Fear of Insomnia

This study demonstrated that SWT was effective in reducing fear of experiencing insomnia among
respondents. These maladaptive thoughts increase physiological arousal and make it more difficult for
individuals to initiate and maintain sleep (Tang ez al., 2023). The findings of this study indicated a reduction in
sleep-related worry and fear of sleeplessness following the SWT intervention. This improvement was
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primarily associated with the use of sleep diaries. By recording sleep and wake patterns over a 7-day period,
respondents gained greater awareness of their actual sleep duration and variability, which helped to correct
misperceptions and reduce catastrophic thinking about poor sleep. The use of sleep diaries also promoted
behavioral consistency, particularly in maintaining regular sleep-wake schedules (Sletten ez al., 2023).

Effect of SWT on Impaired Daytime

This study demonstrated that SWT was effective in reducing impaired daytime functioning among
respondents. Daytime impairment such as excessive sleepiness, fatigue, decreased alertness, and difficulty
concentrations is one of the symptoms of insomnia (Liu ez al., 2014). Among shift workers, these impairments
are due to irregular sleep schedules and sleepless nights. The findings of the present study showed
improvements in daytime functioning following the SWT intervention. The use of sleep diaries over a 7-day
period enabled respondents to recognize their sleep patterns, that can increase actual sleep duration (Sletten et
al., 2023).

By improving nurses' sleep and decreasing insomnia, SWT has the potential to enhance nurse well-being,
decrease occupational burnout, and improve patient safety. Integrating SWT into workplace wellness and staft
development programs may serve as an effective strategy for sustaining high-quality nursing care in hospital
settings.

Some RIS items, such as early awakening, easy awakening, and hypnotic intake, did not improve
significantly after the intervention. Early awakening may be less responsive to behavioral strategies alone,
especially among shift-working nurses with irregular start times. The lack of change in hypnotic intake is
expected because the intervention did not specifically target medication usage. Additionally, some participants
may have persistent hyperarousal that is less amenable to brief behavioral interventions. These patterns suggest
that while the SWT framework effectively improved behavioral and environmental factors contributing to
insomnia, certain physiological or habitual components may require longer or more individualized therapeutic
strategies.

Limitations

This study has several limitations. First, the small sample size and single-province setting may limit the
generalizability of the findings. Second, the relatively short follow-up period (one month after the intervention)
did not allow assessment of long-term sustainability of improvements. Third, baseline characteristics such as
age distribution, hospital origin, and length of employment were not entirely balanced between groups due to
the non-randomized design. So, it should be interpreted cautiously.

CONCLUSION

This study provides evidence that the SWT intervention is an effective non-pharmacological approach for
reducing insomnia symptoms among female shift-working nurses. The effectiveness of the SWT intervention
highlights the importance of addressing circadian rhythm disruption, sleep hygiene, occupational stressors, and
coping strategies. This approach aligns with transactional stress coping theory and reinforces the role of shift
work tolerance as a key mechanism in mitigating sleep disturbances among shift-working nurses.

Nurses who participated in the SWT program demonstrated significant improvements across multiple
dimensions of insomnia, including reduced sleep latency, fewer sleepless nights, decreased fear of insomnia,
and reduced daytime impairment, along with improvements in sleep duration and sleep continuity. The
improvement in insomnia outcomes in this study can be explained by the key components of the SWT
intervention. Recommendations to minimize light exposure before and during bedtime helped reduce sleep
latency. Behavioral strategies, particularly consistent sleep—wake scheduling supported by a 7-day sleep diary,
enabled nurses to monitor their sleep patterns, reduce fear of insomnia, increase sleep duration, and decrease
daytime impairment. Sleep continuity improved through strategies aimed at reducing environmental noise. In
addition, the use of adaptive coping strategies, including stress management and meaning-based coping such as
avoiding conflict, contributed to a reduction in sleepless nights.

Further study is needed to use objective sleep measures. (e.g., actigraphy or polysomnography) to
strengthen the evidence base. In addition, the application of SWT interventions to larger and more diverse
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populations, including male nurses and other occupational groups engaged in rotating or night shifts.
Longitudinal studies are also recommended to assess the long-term sustainability of the intervention's benefits.
However, this study provides useful approach to support sleep health, especially to decrease insomnia among
shift-working nurses in clinical settings.
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