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This randomized controlled trial investigated the effects of a spiritual care program on the sleep quality 
of 95 patients undergoing hemodialysis in Iran. Participants from Shahid Beheshti Hospital, Hamadan, 
were randomly assigned to either the experimental (N = 48) or control (N = 47) group. The intervention 
comprised six sessions (two sessions of 45–60 min per week) and encompassed spiritual needs 
assessment, religious, psychological, supportive, and spiritual care, as well as evaluation. Sleep quality 
was measured using the Pittsburgh sleep quality index (PSQI), with scores > 5 indicating poor sleep, 
at baseline, one month, and two months post-intervention. At the two-month follow-up, a significant 
between-group difference was observed in overall sleep quality and its dimensions (P < 0.05). The 
experimental group demonstrated a significant improvement in sleep quality from baseline to two 
months post-intervention (P < 0.001), whereas the control group exhibited a decline (P < 0.05). These 
findings underscore the significance of incorporating spiritual care into nursing practice to enhance 
sleep quality in patients undergoing hemodialysis.

Trial registration: (Clinical trial registration code: IRCT20160110025929N41 and date: 11/11/2022).
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People living with kidney failure require hemodialysis to survive; however, this treatment is often accompanied 
by numerous physical and psychological challenges that can negatively impact their quality of life1. One of the 
common problems of these patients is poor sleep quality, which is an important aspect of their well-being, as it 
affects their physical, mental, and emotional health2,3. However, many of these patients suffer from poor sleep 
quality due to various factors such as dialysis schedule, dialysis duration, dialysis adequacy, presence of co-
morbidities, and psychological distress caused by chronic and life-threatening conditions1,3.

A recent systematic review indicates that the prevalence of poor sleep quality among individuals with chronic 
kidney disease (CKD) is 59% in those not receiving replacement therapy, and ranges from 67 to 68% in patients 
undergoing dialysis4. Also, in Iran, the prevalence of sleep disorders in these patients is 78.2%5. Poor sleep quality 
can lead to fatigue, depression, impaired cognitive function, decreased hope, decreased spiritual health, and 
increased risk of mortality in the long term. Improving sleep quality is a crucial objective for both hemodialysis 
patients and their healthcare providers, particularly nurses6.

Various methods have been used to improve the sleep quality of these patients, including pharmacologic 
treatments (such as melatonin or benzodiazepines), non-pharmacologic treatments (such as cognitive-behavioral 
therapy or relaxation techniques), or changes related to dialysis (such as changing the dialysis program or dialysis 
combination)7,8. However, besides these interventions, less attention has been paid to the spiritual dimension 
and spiritual health9. Research has shown that hemodialysis patients’ sleep quality and spiritual health are 
related. Therefore, it seems that the sleep quality of these patients can be improved by strengthening spiritual 
health through spiritual care10,11.
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Spiritual care is a holistic approach that addresses patients’ spiritual needs and well-being, especially those 
suffering from chronic or terminal illnesses12–14. Spiritual care can include various activities such as prayer, 
meditation, reading religious texts, listening to music, or engaging in meaningful conversations. Spiritual care 
can help patients cope with their illness, find meaning and purpose in life, and experience peace and hope15. 
Also, spiritual care can have a positive effect on chronic patients by reducing stress, anxiety, depression, and pain 
and by increasing relaxation, comfort, and satisfaction15–17.

Nevertheless, providing spiritual care to chronic patients, including those undergoing hemodialysis, has its 
limitations and challenges. One major obstacle is the lack of agreement on defining and evaluating spirituality 
and its various components, such as the meaning of life and peace. Various instruments may focus on different 
aspects of spirituality, which may not align with some patients’ cultural or religious beliefs18–20. The second 
major issue that needs to be addressed is the lack of standardized protocols and guidelines for spiritual care 
for hemodialysis patients. The type, frequency, and duration of spiritual care may vary depending on patients’ 
preferences and individual needs21,22. Third, there may be barriers to implementing spiritual care in the clinical 
setting, such as time constraints, lack of training and resources, ethical issues, and personal beliefs of healthcare 
providers23.

Therefore, more research is needed to determine the optimal method of spiritual care for hemodialysis 
patients and evaluate its long-term effects on their sleep quality. In addition, when providing spiritual care to 
hemodialysis patients, the role of individual factors such as religiosity, spirituality, culture, and preferences should 
be considered. Few studies have addressed this issue21,24–27. Therefore, this seems to be a gap and deficiency in 
nursing that requires extensive research. The present study investigated the effect of a spiritual care program on 
the sleep quality of hemodialysis patients in Iran.

Methods
Study design
The present study employed a randomized controlled trial design, comprising an experimental group and a 
control group. The study involved 95 hemodialysis patients referred to the Shahid Beheshti Hospital’s dialysis 
center in Hamadan, Iran. The study was conducted from November 2022 to September 2023.

The sample selection criteria
The inclusion criteria were: having a definitive diagnosis of kidney failure and currently undergoing hemodialysis, 
confirmed by a nephrology specialist, being a Muslim, having access to a smartphone, having the cognitive 
ability and physical stability to participate in the intervention sessions and complete the study questionnaires, 
not having confirmed mental disorders, not having other debilitating diseases, having minimum reading 
and writing literacy, not having known vision and hearing problems, not having cognitive problems such as 
Alzheimer’s, being able to communicate verbally, scoring higher than 5 on the Pittsburgh Sleep Quality Index 
(PSQI) and accepting spiritual care. The exclusion criteria were dying during the study, and missing more than 
one spiritual care session.

Sample size calculation
The sample size was determined based on a previous study by Vazifehdoost Nezami et al.28considering a 95% 
confidence level (α = 0.05), 80% test power (1 − β = 0.80), an effect size (d = 0.603), and an anticipated 10% 
attrition rate. Using G*Power version 3.1 software, the required sample size was estimated at 50 participants per 
group, totaling 100 participants (Fig. 1).

Sampling and random allocation method
First, a list of all hemodialysis patients was prepared from the health technology unit of the hospital as a sampling 
frame by the researcher. After checking the list of patients and excluding those who did not meet the study 
criteria, the hospital’s hemodialysis departments (halls A, B, C) were visited. All patients were screened for 
eligibility, and the final list was prepared. For all the patients who came for hemodialysis, mainly in the morning 
shift, the study’s objectives, the intervention method, the randomization method, and the necessary information 
regarding the voluntary nature of participation in the study were explained, and written informed consent was 
obtained from them. Convenience sampling was used to select the samples based on the inclusion criteria.

Random allocation was performed using the permuted block method by the third author. In this way, 25 
blocks of ABBA, AABB, ABAB, BBAA, BAAB, and BABA were generated and placed in envelopes (letter A: 
experimental group and letter B: control group). Then, when the patients entered the study, one of the envelopes 
was randomly selected, and the first four patients were assigned to two groups according to the selected block. 
This process continued until the completion of the total number of samples.

To prevent contamination bias between the intervention and control groups, participants were physically 
separated and assigned to different halls based on their group allocation, with the coordination of the dialysis 
department officials. The experimental group was in hall A, and the control group was in halls B and C (according 
to the patients’ preferences). These halls were completely separated, and the experimental group was told not to 
disclose any information about the sessions to the control group.

Data collection tool
Demographic information form
The demographic questionnaire included personal characteristics such as age, gender, economic status, level 
of education, level of family support, and level of religious activity (all self-reported), as well as duration of 
diagnosis and frequency of hemodialysis per week (obtained from medical records). This form was reviewed, 
revised and approved by ten faculty members of Hamadan School of Nursing.
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Pittsburgh sleep quality index (PSQI)
The Pittsburgh Sleep Quality Index (PSQI) was used to assess sleep quality over the past month. It includes 9 
items that evaluate 7 components: subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep 
disturbances, use of sleep medication, and daytime dysfunction. Each component is scored from 0 (no difficulty) 
to 3 (severe difficulty), with a total score ranging from 0 to 21; scores > 5 indicate poor sleep quality. The PSQI 
was originally developed by Buysse et al. (1989), demonstrating strong psychometric properties (sensitivity: 
89.6%, specificity: 86.5%, reliability: r = 0.88)29. Its validity and reliability have been confirmed in Iranian studies 
by Hosseinabadi et al. (r = 0.88) and Soleimani et al. (r = 0.84)30,31. In the present study, the internal consistency 
of the PSQI was confirmed with a Cronbach’s alpha of 0.90.

Intervention and procedure
The experimental group received a culturally tailored spiritual care program, whereas the control group received 
the usual care provided in the hemodialysis department. Usual care includes routine dialysis sessions, monitoring 
of vital signs and lab values, management of underlying conditions, basic patient education, and general nursing 
care. While psychosocial support may be offered, it is not delivered in a structured or standardized format.

The spiritual care program followed a standardized localization method. To develop the spiritual care 
intervention, we adopted a structured localization process based on international spiritual care guidelines, 
adapted specifically for Iranian patients. The methodology consisted of six sequential components: (1) assessing 
spiritual needs, (2) providing religious support, (3) delivering spiritual care, (4) offering psychological-spiritual 
support, (5) sustaining spiritual engagement, and (6) evaluating care outcomes32. This method was tailored to 

Fig. 1.  CONSORT diagram.
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the spiritual needs of Iranian patients, aligning with international guidelines and local practices, with input from 
Iranian healthcare experts. The goal was to provide spiritual care services to support chronic patients33.

The selection of specific content for the spiritual care intervention was grounded in a culture-based and 
context-sensitive approach appropriate to the Iranian healthcare environment. Accordingly, prior to the main 
study, a pilot study was conducted to ensure cultural sensitivity and contextual relevance. This study involved 
ten hemodialysis patients of varying ages, genders, and durations of treatment (informed written consent was 
obtained from all participants before enrollment). The pilot phase aimed to explore spiritual concerns from the 
participants’ perspectives and to test the content and primary care questions.

Concurrently, existing literature on the spiritual needs of hemodialysis and other chronic patients was 
reviewed. The insights obtained from this pilot design were complemented by findings from the literature 
on spiritual needs in chronic diseases. Based on these data, an initial draft of the spiritual care program was 
developed and subsequently reviewed, revised, and refined by a multidisciplinary panel comprising nursing 
faculty members, a religious counselor familiar with Islamic teachings, a psychologist, a nephrologist, and 
dialysis nurses.

Key modifications and components adjusted to the original framework of the spiritual care program included:

	– Incorporating Islamic concepts and practices consistent with Iranian Shia beliefs,
	– Using language, phrases, and metaphors familiar to Iranian culture,
	– Structuring discussions to reflect communication norms in Iranian society,
	– Incorporating audiovisual resources appropriate for the local population,
	– Providing referrals to religious or psychological professionals as needed.

These modifications ensured that the intervention was both culturally grounded and clinically applicable in the 
Iranian healthcare setting.

In the next step, the same ten patients participated in a pilot study consisting of six initial spiritual care 
sessions, which helped refine the program. The adjusted components were evaluated and adapted during this 
pilot phase prior to their inclusion in the main study. It should be noted that the participants in the pilot study 
(n = 10) were not included in the main study sample. Their participation was limited to assisting in the refinement 
and development of the program, procedures, and study instruments (Fig. 2).

Subsequently, the finalized intervention-six sessions of spiritual care (two per week, 45–60  min each)—
was implemented for each participant in the experimental group at Beheshti Hospital, Hamadan, during their 
dialysis sessions in the morning shift by the first author (refer to Table 1). Sessions were supervised by a PhD 
in medical-surgical nursing (the third author). Participants were referred to or connected with a religious 
counselor, psychologist, or nephrologist as needed.

To reinforce learning, a 15–20-minute video related to each session was shared via smartphone, and 
participants were encouraged to integrate the practices into their daily lives. The researcher provided ongoing 
support via phone and contacted participants between sessions to address questions or concerns.

The control group received only current and conventional nursing care. Evaluation of sleep quality after 
spiritual care intervention was done one month and two months after the last care session13. The researcher 
guided them in resolving any ambiguity related to the questionnaire questions by being present at their bedside 
and supervising the completion of the questionnaire.

Relevant guidelines and regulations
The present study was conducted under the supervision and approval of Hamadan University of Medical 
Sciences. In accordance with the ethical guidelines established by this institution, all human research must 
adhere to the principles outlined in the Declaration of Helsinki. Consequently, this study was implemented in 
full compliance with the Declaration of Helsinki, which serves as a foundational document for ethical medical 
research involving human subjects.

Data analysis method
All the data were entered into SPSS version 16 software for analysis after collection. Quantitative variables were 
described using the mean and standard deviation, and qualitative variables were described using the frequency 
and percentage. The normality assumption of quantitative variables was tested using Kolmogorov-Smirnov 
and Shapiro-Wilk tests. Chi-square tests, Fisher’s exact test, and independent t-test were used to compare the 
characteristics of the experimental and control groups. Independent t-test was used to compare the sleep quality 
scores between groups and repeated measures ANOVA and Bonferroni’s post hoc test were used to compare the 
sleep quality scores within groups. The significance level in this study was set at less than 0.05.

Results
At baseline, the socio-demographic variables of the hemodialysis patients who participated in this study were 
not significantly different between the groups, indicating that the groups were similar (P > 0.05) (Table 2).

At baseline, there was no significant difference between the groups in the mean scores of sleep quality and 
its dimensions among hemodialysis patients (P > 0.05), but one month and two months after the intervention, 
this difference was significant (P < 0.05). In the experimental group, from baseline to two months after the 
intervention (within-group difference), there was a significant decrease in the mean scores of sleep quality and 
its dimensions (P < 0.001). However, in the control group, from baseline to two months after the intervention 
(within-group difference), there was a significant increase in the mean score of sleep quality (P = 0.008) and some 
of its dimensions such as subjective sleep quality (P = 0.001), sleep latency (P = 0.001), sleep duration (P = 0.001) 
and sleep efficiency (P = 0.007) (Table 3).
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Discussion
The present study examined the effect of a spiritual care program on the sleep quality of Iranian hemodialysis 
patients. The results showed that the average sleep quality score of the intervention group decreased after 
receiving the spiritual care program compared to the control group. This indicates an improvement in sleep 
quality in the intervention group.

The results of previous studies on chronic patients are consistent with our study. Motavakel et al. (2020) found 
that providing spiritual care improved the sleep quality of multiple sclerosis patients34. Vazifehdoost Nezami et 
al. (2021) reported that implementing spiritual care for patients with post-traumatic stress disorder improved 
their sleep quality28. Yousofvand et al. (2023) observed that the sleep quality of stroke patients improved after 
receiving spiritual care13.

The present study’s results were inconsistent with the results of Yang et al. (2008). They found that the total 
scores of religious and spiritual activities were not correlated with the global score of PSQI in hemodialysis 
patients, but they were related to different components of sleep quality35. The reasons for this inconsistency 
could be differences in the study method, religious, cultural and social background. Their study was correlational 
and had less control, while ours was a clinical trial with high control. In terms of the cultural-religious-social 
background, Iranian people engage in religious and spiritual activities to a great extent and it is part of their 
daily activities, as shown by various studies in Iran14,36. Yang et al. (2008) also noted that patients who had strong 
“spiritual” beliefs reported more problems in “sleep disturbance”, while those who strongly practiced religious 
beliefs reported fewer problems in “daytime functioning”35. However, Hill et al. (2018) found that religious 
intervention effectively improved the patient’s sleep quality and suggested that some activities, such as believing 
in divine support and attending ceremonies and places, directly and indirectly affected sleep37.

In hemodialysis patients, sleep disorders seem to be related to disease complications, medications, depression, 
anxiety, and movement limitations. In their research, Benetou et al. (2022) found a significant correlation 
between insomnia and various factors among hemodialysis patients. These factors included the patient’s age, 
co-morbidities, fatigue, changes in body appearance, itching, and clothing restrictions. The poor sleep quality 
experienced by these patients posed numerous challenges, necessitating the identification of factors influencing 
sleep quality and the development of suitable interventions38.

Fig. 2.  Methodology involved in spiritual care flowchart.
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In the present study, compared to the control group, patients in the intervention group experienced 
improved sleep quality after receiving the spiritual care program. This could be because spiritual care is a type 
of comprehensive care that addresses the spiritual needs and well-being of patients with chronic or incurable 
diseases, such as hemodialysis patients. Spiritual care may have improved the sleep quality of hemodialysis 
patients due to several features. First, creating a sense of meaning and purpose in their lives could reduce their 
anxiety and depression. Furthermore, offering assistance to individuals in managing the physical, emotional, 
and social difficulties associated with their condition has the potential to enhance their resilience and self-
esteem. Additionally, providing a sense of hope and tranquility can bolster their positive emotions and overall 
satisfaction with life. Fourth, supporting them in religious or spiritual beliefs and practices could strengthen 
their faith and connection with a higher power21,23,39.

In general, spiritual care can help patients cope with their illness, find meaning and purpose in life, and 
experience peace and hope. Furthermore, spiritual care can potentially enhance the well-being of chronic 
patients. It can alleviate stress, anxiety, depression, and pain while promoting relaxation, comfort, and 
satisfaction. Consequently, this holistic approach can contribute to enhancing the quality of their sleep13,40.

The findings of this study have important practical implications for improving the quality of life among 
hemodialysis patients. Sleep quality, as a vital component of overall well-being, is closely linked to patients’ 
physical and mental health, as well as their adherence to treatment regimens. Given this connection, it is crucial 
for healthcare providers—particularly nurses who often have the most direct and sustained contact with these 
patients—to systematically assess and address the spiritual needs of individuals undergoing hemodialysis.

Integrating spiritual care into routine practice can be a valuable strategy to enhance sleep quality. 
Interventions such as individual or group counseling, guided prayer or meditation, music therapy, and art-based 
therapies can be tailored to patients’ beliefs and preferences, providing emotional comfort, reducing anxiety, and 
promoting relaxation. These approaches not only support better sleep but also contribute to improved coping 
mechanisms, reduced depressive symptoms, and enhanced patient satisfaction. Therefore, healthcare systems 
are recommended to prioritize training nurses in spiritual care competencies and developing protocols that 
incorporate holistic, patient-centered strategies aimed at improving sleep and overall health outcomes in this 
vulnerable population.

It is noted that, although the study was conducted within a specific Iranian sociocultural and religious 
context, its findings hold potential value beyond this setting. The universal human needs for meaning, comfort, 
and emotional-spiritual support are not limited to one culture. With appropriate cultural adaptations, the 
core framework of the spiritual care program—assessing needs, providing structured support, and involving 
interdisciplinary collaboration—can be applied in other geographic and cultural contexts. Clinically, this 
study provides a practical model for integrating spiritual care into chronic disease management. The approach 
supports holistic nursing practice and may enhance patients’ quality of life, reduce distress, and improve 
adherence. Multicenter and cross-cultural studies are recommended to validate and refine this model in broader 
populations.

Sessions Title Content

First Getting to know the 
patients

Self-introduction (including announcing the name, access method and duration of attendance to the patient), explaining the goals of 
spiritual care, expressing feelings and religious beliefs, and assessing spiritual needs.

Second Religious care

Encouraging patients to express their spiritual needs, encouraging them to do religious activities according to their beliefs, providing 
facilities for performing religious rituals and advising the family to help continue them after discharge, facilitating the patient’s access to 
religious facilities, providing sources of religious information and how to access them, encouraging religious activities according to the 
patient’s beliefs, using special relaxation techniques, encouraging patients to perform religious rites before treatment, praying for sleep half 
an hour before going to bed, discussing the role of remembrance in creating peace and motivating the patient to repeat them, answering 
the patient’s questions in a soothing manner, encouraging the patient to connect to a source of belief when problems and mental and 
spiritual pains occur, avoiding imposing personal opinions, encouraging patients to seek help from God every moment and every hour and 
encouraging them to talk about their unpleasant feelings with family members.

Third Spiritual care
Talking with patients if they want to about unpleasant feelings, listening to patients in need and describing their past events, dealing with 
the patient’s questions soothingly, encouraging the patient to connect to a hopeful source of belief, avoiding imposing personal opinions, 
encouraging patients to ask for help from God, explaining the meaning of life and death.

Fourth Psychological-
spiritual care

Sometimes being physically present without intervention and only for visiting purposes, paying attention and giving feedback to non-
verbal symptoms, using humor depending on age, gender and culture, being silent with tolerance if the patient speaks with excitement and 
anger, providing necessary information about the disease and treatment if it is appropriate and meets the conditions to reduce the patient’s 
anxiety, encouraging mood-improving measures, encouraging the patient to do all or part of their personal affairs, advising the patient to 
use relaxing resources, advising the patient to allocate time to be alone with their favorite person or worship, helping the patient to reminisce 
and achieve peace, encouraging caregivers to show love and belonging to the patient, sharing their experiences (researchers) in this field for 
the patient to learn about their opinions and abilities, helping the patient to express their concerns, strengthening positive thinking in the 
patient, encouraging the patient to be creative in self-care to reduce dependence, helping the patient to find a source of comfort around them.

Fifth Supportive-spiritual 
care

Communicating verbally with empathy and without pity with the patient and caregivers, listening to the pain of the patients, sometimes 
being physically present without intervention and only for visiting purposes, prioritizing the provision of the basic needs of the patients, 
frequently examining the patient’s pain to identify non-physical problems, explaining about diagnosis, treatment, prognosis, and control of 
side effects of hemodialysis, guiding the patient and caregivers on how to access the needed services, sharing their experiences (researchers) 
in controlling anxiety in similar events and reusing them in the current situation, encouraging the patient to communicate with the health 
system staff and sharing their needs with them and referring the patient to support groups if needed to receive support services such as 
psychologists based in the hospital or providing the phone number of counselors.

Sixth Evaluation of 
spiritual care

Evaluating the increase in sleep quality, decrease in anxiety, and increase in the hope of the patient when talking about spiritual worries and 
problems, Improvement in the patient’s mood, decrease in the patient’s fear and anxiety of death, decrease in the patient’s physical pain and 
suffering, promotion of acceptance of the disease and tolerance of its consequences, improvement the patient’s self-satisfaction, increase the 
patient’s adaptation, achieving peace and reducing confusion.

Table 1.  The content of spiritual care program sessions.
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Conclusion
The present study’s findings suggest that implementing the spiritual care program can improve the sleep quality 
of hemodialysis patients. Therefore, it is recommended that healthcare providers, especially nurses, pay attention 
to the spiritual needs of these patients and provide them with spiritual care based on their needs. By doing 
so, they can take an important step in enhancing the sleep of these patients. The nursing education system is 
also recommended to focus on training spiritual care implementation for nursing students. so that, they can 
incorporate it into the holistic nursing care program in the future.

Limitations and future directions
This study has several limitations that should be taken into account when interpreting the findings. First, the use 
of self-reported measures for assessing sleep quality may have introduced response bias, which could affect the 
validity of the results. Future research should incorporate objective sleep assessment tools such as actigraphy or 
polysomnography to provide more reliable data. Second, participant fatigue due to prolonged bed rest during 
dialysis sessions may have influenced their responses and engagement with the intervention. Although rest 
breaks were provided, future studies might consider scheduling interventions during less physically demanding 
times or using shorter and more flexible sessions to improve participation. Third, logistical challenges related to 
scheduling conflicts between nurses’ duties and the delivery of the spiritual care program limited intervention 
implementation. Enhanced collaboration with clinical staff and integration of the intervention into routine 
dialysis workflows could improve feasibility in future research. Finally, the relatively short follow-up period 
restricted evaluation of the long-term effects of spiritual care on sleep quality. It is recommended that future 
studies employ longer follow-up durations (six months or more) to better understand the sustained impact of 
such interventions on sleep and overall well-being in hemodialysis patients.

Participants’ characteristic

Groups

P-value
Experimental
(N = 48)

Control
(N = 47)

Age (year), Mean ± SD 42.62 ± 7.24 41.29 ± 6.04 0.335*

Duration diagnosis (year), Mean ± SD 11.79 ± 5.15 12.95 ± 4.88 0.261*

Gender

 Male 22 (45.8%) 16 (34%)
0.241**

 Female 26 (54.2%) 31 (66%)

Education

 Non-academic 8 (16.7%) 12 (25.5%)
0.289**

 Academic 40 (83.3%) 35 (74/5%)

Economic status

 Low enough 34 (70/8%) 31 (66%)

0.720¶ Enough 11 (22.9%) 14 (29.8%)

 More than enough 3 (6.3%) 2 (4.3%)

Family support

 Low 3 (6.3%) 2 (4.3%)

0.659¶ Moderate 8 (16.7%) 5 (10.6%)

 High 37 (77.1%) 40 (85.1%)

Religious practice

 Low 2 (4.2%) 4 (8.5%)

0.367¶ Moderate 31 (64.6%) 34 (72.3%)

 High 15 (31.3%) 9 (19.1%)

Number of hemodialysis (per week)

 Twice a week 10 (20.8%) 13 (27.7%)
0.437**

 Three times a week 38 (79.2%) 34 (72.3%)

Table 2.  Participants’ socio-demographic and clinical characteristics at baseline (N = 95). SD standard 
deviation. *:P-value derived from independent t-test. **P-value derived from chi-square test. ¶P-value derived 
from Fisher’s Exact Test.
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Groups

P-value
Experimental (N = 48)
Mean ± SD

Control (n = 47)
Mean ± SD

Sleep quality index

 At baseline 13.08 ± 0.87 12.97 ± 0.96 0.581*

 One month after the intervention 9.68 ± 1.991 12.80 ± 1.20 < 0.001*

 Two months after the intervention 10.79 ± 1.6411,2 13.34 ± 1.292 < 0.001*

 P-value
< 0.001† 0.008†

< 0.001‡

Subjective sleep quality

 At baseline 1.89 ± 0.3.8 1.85 ± 0.35 0.516*

 One month after the intervention 1.39 ± 0.641 1.74 ± 0.44 0.003*

 Two months after the intervention 1.52 ± 0.501 1.95 ± 0.292 < 0.001*

 P-value
< 0.001† 0.001†

< 0.001‡

Sleep latency

 At baseline 1.81 ± 0.39 1.87 ± 0.33 0.429*

 One month after the intervention 1.18 ± 0.331 1.76 ± 0.42 < 0.001*

 Two months after the intervention 1.41 ± 0.611,2 1.97 ± 0.48 < 0.001*

 P-value
< 0.001† 0.001†

< 0.001‡

Sleep duration

 At baseline 1.85 ± 0.35 1.89 ± 0.31 0.568*

 One month after the intervention 1.45 ± 0.771 1.78 ± 0.41 0.011*

 Two months after the intervention 1.56 ± 0.511 2.04 ± 0.501,2 < 0.001*

 P-value
< 0.001† 0.001†

< 0.001‡

Habitual sleep efficacy

 At baseline 1.79 ± 0.41 1.80 ± 0.39 0.840*

 One month after the intervention 1.37 ± 0.611 1.87 ± 0.49 < 0.001*

 Two months after the intervention 1.45 ± 0.541 1.72 ± 0.452 0.011*

 P-value
< 0.001† 0.007†

< 0.001‡

Sleep disturbances

 At baseline 1.91 ± 0.27 1.89 ± 0.31 0.705*

 One month after the intervention 1.62 ± 0.531 1.90 ± 0.37 0.005*

 Two months after the intervention 1.75 ± 0.43 2.02 ± 0.53 0.008*

 P-value
< 0.001† 0.179†

0.012‡

Sleep medications usage

 At baseline 1.89 ± 0.30 1.76 ± 0.42 0.093*

 One month after the intervention 1.47 ± 0.611 1.87 ± 0.49 0.001*

 Two months after the intervention 1.62 ± 0.481 1.88 ± 0.64 0.038*

 P-value
< 0.001† 0.313†

0.032‡

Day time dysfunction

Continued
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