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Abstract

BACKGROUND

Poor sleep quality is common among hemodialysis patients and can significantly
impact their well-being. This study aimed to evaluate the effectiveness of a
structured nursing intervention program in improving sleep quality in middle-
aged and elderly hemodialysis patients.

AIM

To evaluate the impact of nursing intervention on sleep quality in hemodialysis
patients.

METHODS

This cross-sectional study was conducted in a tertiary hospital, the First Affiliated
Hospital of Nanchang University, in 2023. This study included 105 middle-aged
and elderly hemodialysis patients aged = 45 years who underwent maintenance
hemodialysis for at least 3 mo, utilizing the Pittsburgh Sleep Quality Index (PSQI)
to identify poor sleepers. Those identified underwent a 12-wk nursing inter-
vention program focusing on education, relaxation techniques, and counseling.
Post-intervention, sleep quality was reassessed using the PSQI.

RESULTS

The study found that 68.6% of hemodialysis patients were poor sleepers.
Following the 12-wk nursing intervention program, there was a significant
decrease in the mean global PSQI score from 8.9 + 3.2 to 5.1 £ 2.7 (P < 0.001),
indicating improved sleep quality. This demonstrated the effectiveness of the
structured nursing intervention in enhancing sleep quality for middle-aged and
elderly hemodialysis patients.

CONCLUSION
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The structured nursing intervention program focusing on sleep hygiene education, relaxation techniques, and
counseling effectively improved sleep quality among middle-aged and elderly hemodialysis patients. The
significant decrease in the mean global PSQI score post-intervention indicates the positive impact of tailored
nursing interventions in addressing poor sleep quality in this patient population. These findings emphasize the
importance of implementing targeted nursing interventions to enhance the quality of life for hemodialysis patients
by addressing the prevalent issue of poor sleep quality.

Key Words: Hemodialysis patients; Nursing intervention; Sleep quality; Elderly; Pittsburgh Sleep Quality Index; Patient well-
being
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Core Tip: A structured nursing intervention program focusing on education, relaxation techniques, and counseling
significantly improved sleep quality in middle-aged and elderly hemodialysis patients. Tailored nursing interventions are
crucial in addressing the common issue of poor sleep quality in this patient population, emphasizing the importance of
targeted approaches to enhance patient well-being.
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INTRODUCTION

Sleep disturbance is highly prevalent among patients with end-stage renal disease (ESRD) who undergo hemodialysis,
with estimates suggesting that up to 80% of this population experience poor sleep quality[1,2]. The etiology of sleep
problems in patients undergoing hemodialysis is multifactorial and includes physiological, psychological, and treatment-
related factors. Addressing these sleep disturbances is of paramount importance, as they can significantly impact overall
health, quality of life, and clinical outcomes of patients.

Poor sleep quality has an extensive and multifaceted impact on hemodialysis patients. Chronic sleep deprivation can
lead to a weakened immune system, an increased risk of cardiovascular disease, and impaired cognitive functioning[3].
In addition, poor sleep quality has been associated with higher levels of inflammation, which can exacerbate the elevated
inflammatory state in patients undergoing hemodialysis[4]. Persistent low-grade inflammation is associated with an
increased risk of cardiovascular complications, malnutrition, and mortality in patients with ESRD[5].

Moreover, sleep disturbance can contribute to the development of depression and anxiety disorders, further
compromising the overall well-being and quality of life of patients undergoing hemodialysis[6]. Depression and anxiety
are highly prevalent in this population, with estimates ranging from 20% to 30% for depression and up to 50% for anxiety
disorders[7]. These psychological conditions can negatively affect treatment adherence, self-care behaviors, and overall
health outcomes|[8].

Furthermore, hemodialysis can interfere with sleep quality. Patients may experience discomfort, cramps, or other
symptoms during or after dialysis that may lead to disrupted sleep patterns[9]. Additionally, the timing of dialysis
treatments, which often occur during the night or early morning hours, can further disrupt the natural sleep-wake cycle.
This disruption can contribute to circadian rhythm disturbances, which are associated with an increased risk of cardio-
vascular events, cognitive impairment, and mortality in hemodialysis patients[10].

Given the multifactorial nature of sleep disturbance in patients undergoing hemodialysis, a multidisciplinary approach
that involves medical, nursing, and psychological interventions is often necessary to address this issue effectively.
Pharmacological interventions, such as sleep medications, have been explored; however, their long-term safety and
efficacy in this population remain controversial[11]. Moreover, the potential interactions between sleep medications and
other medications commonly prescribed to patients on hemodialysis, as well as the risk of adverse effects, should be
carefully considered[12].

Nursing interventions, in particular, have shown promise in improving sleep quality in various populations of patients
[13]. Non-pharmacological approaches, such as sleep hygiene education, relaxation techniques, and cognitive-behavioral
therapy, have been increasingly recognized as effective and safe strategies for managing sleep disturbances[14]. These
interventions can be tailored to the specific needs of patients undergoing hemodialysis and integrated into their overall
care plans.

Sleep hygiene education aims to promote healthy sleep habits by addressing factors that can interfere with sleep
quality, such as irregular sleep-wake schedules, exposure to light and noise before bedtime, and the consumption of
stimulants[15]. By providing practical and educational strategies, nurses can empower patients to play an active role in
improving sleep quality.
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This study aimed to assess sleep quality in this patient population and evaluate the impact of a structured nursing
intervention program on sleep quality.

MATERIALS AND METHODS
Study design and participants

This cross-sectional study was conducted in a tertiary hospital, the First Affiliated Hospital of Nanchang University, in
2023. This study included 105 middle-aged and elderly hemodialysis patients aged > 45 years who underwent
maintenance hemodialysis for at least 3 mo. Patients with cognitive impairment (mini-mental state examination score <
24), severe mental disorders (such as schizophrenia or bipolar disorder), or unstable medical conditions (such as active
malignant tumors or acute cardiovascular events within the past 3 mo) were excluded from the study. The research
protocol was approved by the local institutional review committee and written informed consent was obtained from all
participants.

Sample size calculation

The sample size was calculated based on the primary outcome measure, the change in the global Pittsburgh Sleep Quality
Index (PSQI) score after the nursing intervention program. We assumed a mean difference in the PSQI score of 2.0
(standard deviation = 3.0) between the preintervention and postintervention measurements. With the desired power of
80% and a two-sided significance level of 0.05, the required sample size was estimated to be 90 participants. Anticipating
a dropout rate of 15%, at least 105 participants were recruited.

Data collection

Demographic and clinical data, including age, sex, comorbidities (hypertension, diabetes mellitus, cardiovascular disease,
and chronic obstructive pulmonary disease), and dialysis vintage (duration of hemodialysis treatment) were collected
from participants' medical records by trained research assistants.

Sleep quality was assessed using the PSQI, a validated self-report questionnaire that measures sleep quality and
disturbances during the previous month[16]. The PSQI consists of seven components: Subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep disturbances, sleep medication use, and daytime dysfunction. The
global PSQI score ranges from 0 to 21, with a score greater than 5 indicating poor sleep quality.

In addition to PSQI, participants were asked to complete the Epworth Sleepiness Scale (ESS) to assess daytime
sleepiness[17]. The ESS is a self-administered questionnaire that measures the likelihood of dozing off in different
situations, with scores ranging from zero to 24. Higher scores indicate greater daytime sleepiness.

Procedure

After giving their informed consent, the participants completed baseline assessments, including PSQI, ESS, and a
demographic and clinical information questionnaire. The assessments were conducted in a quiet, private room by trained
research assistants who were blinded to the objectives of the study.

For participants identified as poor sleepers (global PSQI score > 5), the nursing intervention program commenced
within 2 wk of baseline assessment. The intervention was delivered by a team of four nurses who had received
specialized training in sleep hygiene education, relaxation techniques, and specific counseling strategies for hemodialysis
patients.

Sleep hygiene education sessions lasted approximately 60 min and were conducted in small groups of 58 participants.
During these sessions, nurses provided information on sleep hygiene principles, such as maintaining a consistent sleep-
wake schedule, creating a conducive sleep environment, and avoiding stimulants before bedtime. Participants received
printed handouts and access to multimedia resources to reinforce concepts.

Relaxation technique sessions were also conducted in small groups and lasted approximately 90 min. During these
sessions, nurses introduced and guided participants through deep breathing exercises, progressive muscle relaxation, and
guided imagery techniques. Participants were encouraged to practice these techniques at home daily and were provided
with audio recordings to facilitate their practice.

Individualized counseling sessions were scheduled every 2 wk and lasted approximately 30-45 min per participant.
During these one-on-one sessions, nurses explored each participant’s specific sleep-related concerns and potential
contributing factors and provided personalized recommendations and support.

No additional interventions beyond usual care were provided to participants who were not identified as poor sleepers
at baseline. However, they were invited to complete follow-up assessments at the end of the 12-wk study period.

At the end of the intervention program, all participants completed the PSQI and ESS assessments again and their scores
were compared with the baseline measurements. Research assistants who conducted follow-up assessments were blinded
to group assignments of participants.

Data analysis

Descriptive statistics are used to summarize the demographic and clinical characteristics of the participants. PSQI global
and ESS scores were compared before and after the nursing intervention using paired t-tests. Pearson’s correlation
coefficient was calculated to assess the relationship between PSQI and ESS scores. Statistical significance was set at P <
0.05. All statistical analyses were performed using SPSS version 26.0 (IBM Corp., Armonk, NY, United States).
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RESULTS

Participant characteristics

The study included 105 participants, with a mean age of 62.4 + 9.8 years (range: 45-84 years). Most of the participants
were male (58.1%), and the most common comorbidities were hypertension (72.4%), diabetes mellitus (48.6%), and
cardiovascular disease (36.2%). The mean dialysis vintage (duration of hemodialysis treatment) was 4.2 + 2.9 years. The
demographic and clinical characteristics of the participants are shown in Table 1.

Sleep quality assessment

The initial survey revealed that 72 participants (68.6%) had a global PSQI score greater than 5, indicating poor sleep
quality. The mean global PSQI score for the entire sample was 7.8 + 3.6. The distribution of the PSQI component scores is
presented in Table 2. The most frequently reported sleep disturbances included difficulty falling asleep (53.3%), waking
up at night or early in the morning (61.9%), and feeling too hot (48.6%). The mean ESS score for the entire sample was 8.2
+4.7, with 30 participants (28.6%) scoring above 10, indicating excessive daytime sleepiness.

Effectiveness of a nursing intervention program
Among the 72 participants identified as poor sleepers, 65 completed a 12-wk structured nursing intervention program.
After the intervention, the mean global PSQI score significantly decreased from 8.9 + 3.2 to 5.1 £ 2.7 (P < 0.001), indicating
improved sleep quality. The percentage of participants classified as poor sleepers (global PSQI score > 5) decreased from
100% to 35.4%. The changes in the PSQI component scores before and after the intervention are presented in Table 3.
Furthermore, the mean ESS score decreased significantly from 10.1 + 4.2 to 6.8 £ 3.9 (P < 0.001), indicating a reduction
in daytime sleepiness. The percentage of participants with excessive daytime sleepiness (ESS > 10) decreased from 43.1%
t0 16.9%.
A moderate positive correlation was found between PSQI and ESS scores before the intervention (r = 0.49, P < 0.001),
suggesting that participants with poor sleep quality were more likely to experience excessive daytime sleepiness.

DISCUSSION

This study highlighted the high prevalence of poor sleep quality and excessive daytime sleepiness among middle-aged
and elderly patients undergoing hemodialysis. The structured nursing intervention program implemented in this study,
which comprises sleep hygiene education, relaxation techniques, and individualized counseling, effectively improved
sleep quality and reduced daytime sleepiness in the patient population.

The high prevalence of poor sleep quality observed in this study is consistent with previous findings in the
hemodialysis population[18]. Sleep disturbances in hemodialysis patients can be attributed to various factors, including
accumulation of uremic toxins, restless legs syndrome, periodic limb movements, obstructive sleep apnea, and side
effects[19]. Furthermore, the dialysis procedure itself can contribute to sleep disturbances, as patients can experience
discomfort, cramps, or other symptoms during or after treatment, which can interfere with sleep quality[20].

The significant decrease in the mean global PSQI score and percentage of participants classified as poor sleepers after
the intervention suggests that a comprehensive approach that combines sleep hygiene education, relaxation techniques,
and individualized counseling can effectively address sleep-related issues in this population of patients.

The sleep hygiene education component of the intervention program aimed to provide participants with practical
strategies to promote better sleep habits. Maintaining a consistent sleep-wake schedule, creating a conducive sleep
environment, and avoiding stimulants before bedtime are well-established sleep hygiene principles that can help improve
sleep quality[21]. By incorporating these principles into their daily routines, participants may have experienced improved
sleep-onset latency, reduced nighttime awakenings, and better overall sleep quality.

Relaxation techniques introduced in the program, such as deep breathing exercises, progressive muscle relaxation, and
guided imagery, promote relaxation and reduce physiological and psychological arousal, which can facilitate better sleep
[22]. These techniques may have helped participants manage stress and anxiety, which are common factors that
contribute to sleep disturbances in patients undergoing hemodialysis[23].

Individualized counseling sessions allowed nurses to address each participant's specific sleep-related concerns and
tailor the intervention to their unique needs. By exploring potential contributing factors, such as medication side effects,
lifestyle habits, or psychological factors, nurses could provide personalized recommendations and support, enhancing the
effectiveness of the intervention.

The reduction in daytime sleepiness observed after the nursing intervention is noteworthy. Excessive daytime
sleepiness can significantly impair quality of life, cognitive function, and daily activities of hemodialysis patients[24]. The
moderate positive correlation between PSQI and ESS scores before the intervention supports the notion that improving
sleep quality can lead to a reduction in daytime sleepiness, which is consistent with previous findings[25].

The high prevalence of poor sleep quality observed in this study (68.6%) is consistent with previous findings in the
hemodialysis population, although it is slightly lower than the 80% reported in some studies. This discrepancy may be
attributed to differences in sample characteristics, assessment tools, and the specific population studied. Future research
should aim to clarify the factors contributing to the variation in prevalence rates of poor sleep quality among
hemodialysis patients.
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Table 1 Demographic and clinical characteristics of the participants (n = 105)

Characteristic Value
Age (years), mean + SD 624+98
Sex, 1 (%)
Male 61 (58.1)
Female 44 (41.9)

Comorbidities, 1 (%)

Hypertension 76 (72.4)
Diabetes mellitus 51 (48.6)
Cardiovascular disease 38 (36.2)
Chronic obstructive pulmonary disease 12 (11.4)
Dialysis vintage (years), mean + SD 42429

Table 2 Distribution of Pittsburgh Sleep Quality Index component scores at baseline (n = 105)

PSQI component mean * SD Score > 2, n (%)
Subjective sleep quality 1.6+0.8 59 (56.2)
Sleep latency 18+1.1 56 (53.3)
Sleep duration 12+1.0 33 (31.4)
Habitual sleep efficiency 11+£12 36 (34.3)
Sleep disturbances 1.6+0.7 65 (61.9)
Use of sleeping medication 05+1.0 18 (17.1)
Daytime dysfunction 1.1£0.9 43 (41.0)

PSQI: Pittsburgh Sleep Quality Index.

Table 3 Changes in Pittsburgh Sleep Quality Index component scores before and after the nursing intervention program (n = 65)

PSQIl component Baseline Post-intervention P value
Subjective sleep quality 1.9+0.7 1.1£0.7 <0.001
Sleep latency 21+1.0 1.2+0.9 <0.001
Sleep duration 14+1.0 0.8+0.9 <0.001
Habitual sleep efficiency 15+£1.2 0.6+0.9 <0.001
Sleep disturbances 1.8+0.6 1.1£0.6 <0.001
Use of sleeping medication 07+1.1 03+£0.7 0.002
Daytime dysfunction 14+08 07+0.7 <0.001

Data are presented as the mean + SD. PSQI: Pittsburgh Sleep Quality Index.

It is important to note that while sleep disorders can contribute to the development of depression and anxiety, this
study did not specifically assess the psychological status of participants or the impact of the nursing intervention on their
psychological well-being. Future research should investigate the relationship between sleep disorders, psychological
status, and the effectiveness of nursing interventions in addressing these issues in hemodialysis patients.

The strengths of this study include the use of validated assessment tools (PSQI and ESS), implementation of a compre-
hensive nursing intervention program tailored to the specific needs of middle-aged and elderly patients undergoing
hemodialysis, and rigorous training provided to the nursing staff involved in delivering the intervention. However, this
study has some limitations, including the lack of a control group, the potential for self-reporting bias in the assessment
tools, and the relatively short duration of the intervention. Additionally, this study did not investigate the long-term
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effects of nursing interventions on sleep quality and daytime sleepiness, which warrants further research.

CONCLUSION

This study highlighted the high prevalence of poor sleep quality and excessive daytime sleepiness among middle-aged
and elderly patients undergoing hemodialysis. The structured nursing intervention program implemented in this study,
which comprises sleep hygiene education, relaxation techniques, and individualized counseling, effectively improved
sleep quality and reduced daytime sleepiness in the patient population. These findings underscore the importance of
addressing sleep disturbance in hemodialysis patients and the potential benefits of targeted nursing interventions. Future
research should focus on exploring the long-term effects of such interventions and investigating the underlying
mechanisms that contribute to improved sleep quality. In addition, integrating objective sleep measurement methods,
such as actigraphy or polysomnography, could provide more comprehensive information on sleep patterns and quality in
patients undergoing hemodialysis. Furthermore, the development and implementation of standardized nursing protocols
and guidelines to address sleep disturbance in hemodialysis patients could facilitate consistent and effective care in
healthcare settings. A multidisciplinary collaboration that involves nephrologists, sleep specialists, psychologists, and
nursing staff can further enhance the management of sleep-related issues in this vulnerable patient population.

FOOTNOTES

Author contributions: Tao LL and Mei W] conceptualized this study; Zou YL contributed to data collection; Zou YL and Zeng CH drafted
the manuscript and contributed to formal analysis; Mei W] provided guidance for this study and contributed to methodology and
visualization together with Tao LL and Zou YL; Mei W], Zou YL, Tao LL, and Zeng CH validated this study; all authors participated in
this study and jointly reviewed and edited the manuscript. Tao LL and Zeng CH, as the co-first authors, made equal contributions to this
work. After discussion among all authors, it has been decided to designate Tao LL and Zeng CH as the first authors for three main
reasons. First, this study was conducted as a collaborative effort, and it is reasonable to designate joint first authors. Designating two co-
first authors will ensure effective communication and management of post submission matters, thereby improving the quality and
reliability of the paper. Second, the co-first authors of the research team possess diverse professional knowledge and skills from different
fields, and their appointments best reflect this diversity. It also promotes the most comprehensive and in-depth exploration of research
topics, ultimately enriching readers' understanding by providing various expert perspectives. Third, Tao LL and Zeng CH made
substantial and equal contributions throughout the entire research process. Choosing these researchers as co-first authors,
acknowledging and respecting their equal contributions, demonstrates the spirit of collaboration and teamwork in this study. We believe
that designating Tao LL and Zeng CH as co-first authors is suitable for our manuscript, as it accurately reflects the collaborative spirit,
equal contribution, and diversity of our team.

Institutional review board statement: This study was approved by the Medical Ethics Committee of the First Affiliated Hospital of
Nanchang University.

Informed consent statement: The patients provided written informed consent for participating in this study.

Conflict-of-interest statement: All authors declare that the research was conducted in the absence of any commercial or financial

relationships that could be construed as a potential conflict of interest.
Data sharing statement: No data available.

STROBE statement: The authors have read the STROBE Statement — checklist of items, and the manuscript was prepared and revised
according to the STROBE Statement — checklist of items.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers.
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the
original work is properly cited and the use is non-commercial. See: https:/ /creativecommons.org/ Licenses/by-nc/4.0/

Country of origin: China
ORCID number: Ling-Ling Tao 0009-0009-5703-3085; Yan-Li Zou 0009-0001-0921-3091.

S-Editor: Lin C
L-Editor: Wang TQ
P-Editor: Cai YX

REFERENCES

1 Merlino G, Piani A, Dolso P, Adorati M, Cancelli I, Valente M, Gigli GL. Sleep disorders in patients with end-stage renal disease undergoing

3§9® WJCC | https://www.wjgnet.com 5718 September 6,2024 | Volume12 | Issue25 |


https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0009-0009-5703-3085
http://orcid.org/0009-0009-5703-3085
http://orcid.org/0009-0001-0921-3091
http://orcid.org/0009-0001-0921-3091

8}

w

W

6

W

16

N
W

Tao LL et al. Sleep quality in hemodialysis patients

dialysis therapy. Nephrol Dial Transplant 2006; 21: 184-190 [PMID: 16144846 DOI: 10.1093/ndt/gfi144]

Nicholl DD, Ahmed SB, Loewen AH, Hemmelgarn BR, Sola DY, Beecroft JM, Turin TC, Hanly PJ. Clinical presentation of obstructive sleep
apnea in patients with chronic kidney disease. J Clin Sleep Med 2012; 8: 381-387 [PMID: 22893768 DOI: 10.5664/jcsm.2028]

Irwin MR, Olmstead R, Carroll JE. Sleep Disturbance, Sleep Duration, and Inflammation: A Systematic Review and Meta-Analysis of Cohort
Studies and Experimental Sleep Deprivation. Biol Psychiatry 2016; 80: 40-52 [PMID: 26140821 DOI: 10.1016/j.biopsych.2015.05.014]
Gobbi L, Baruzzo E, Todice L, Comunian G, Martinello F, Marigo M, Carretta G, Rossi B, Calo LA. Fatigue in hemodialysis patients: A
single-center cross-sectional study. Clin Nephrol 2021; 96: 281-288 [PMID: 34042580 DOI: 10.5414/CN110305]

Sarnak MJ, Jaber BL. Mortality caused by sepsis in patients with end-stage renal disease compared with the general population. Kidney Int
2000; 58: 1758-1764 [PMID: 11012910 DOIL: 10.1111/5.1523-1755.2000.00337.x]

Isik Ulusoy S, Kal O. Relationship Among Coping Strategies, Quality of Life, and Anxiety and Depressive Disorders in Hemodialysis Patients.
Ther Apher Dial 2020; 24: 189-196 [PMID: 31233289 DOI: 10.1111/1744-9987.12914]

Palmer S, Vecchio M, Craig JC, Tonelli M, Johnson DW, Nicolucci A, Pellegrini F, Saglimbene V, Logroscino G, Fishbane S, Strippoli GF.
Prevalence of depression in chronic kidney disease: systematic review and meta-analysis of observational studies. Kidney Int 2013; 84: 179-191
[PMID: 23486521 DOI: 10.1038/ki.2013.77]

Cukor D, Rosenthal DS, Jindal RM, Brown CD, Kimmel PL. Depression is an important contributor to low medication adherence in
hemodialyzed patients and transplant recipients. Kidney Int 2009; 75: 1223-1229 [PMID: 19242502 DOI: 10.1038/ki.2009.51]

Merlino G, Gigli GL, Valente M. Sleep disturbances in dialysis patients. J Nephrol 2008; 21 Suppl 13: S66-S70 [PMID: 18446735]

Benz RL, Pressman MR, Hovick ET, Peterson DD. Potential novel predictors of mortality in end-stage renal disease patients with sleep
disorders. Am J Kidney Dis 2000; 35: 1052-1060 [PMID: 10845816 DOI: 10.1016/s0272-6386(00)70039-4]

Sabbatini M, Minale B, Crispo A, Pisani A, Ragosta A, Esposito R, Cesaro A, Cianciaruso B, Andreucci VE. Insomnia in maintenance
haemodialysis patients. Nephrol Dial Transplant 2002; 17: 852-856 [PMID: 11981073 DOI: 10.1093/ndt/17.5.852]

Novak M, Shapiro CM, Mendelssohn D, Mucsi 1. Diagnosis and management of insomnia in dialysis patients. Semin Dial 2006; 19: 25-31
[PMID: 16423179 DOIL: 10.1111/§.1525-139X.2006.00116.x]

Papadopoulos D, Papadoudis A, Kiagia M, Syrigos K. Nonpharmacologic Interventions for Improving Sleep Disturbances in Patients With
Lung Cancer: A Systematic Review and Meta-analysis. J Pain Symptom Manage 2018; 55: 1364-1381.e5 [PMID: 29309818 DOI:
10.1016/j.jpainsymman.2017.12.491]

Ng CZ, Tang SC, Chan M, Tran BX, Ho CS, Tam WW, Ho RC. A systematic review and meta-analysis of randomized controlled trials of
cognitive behavioral therapy for hemodialysis patients with depression. J Psychosom Res 2019; 126: 109834 [PMID: 31525637 DOI:
10.1016/j.jpsychores.2019.109834]

Irish LA, Kline CE, Gunn HE, Buysse DJ, Hall MH. The role of sleep hygiene in promoting public health: A review of empirical evidence.
Sleep Med Rev 2015; 22: 23-36 [PMID: 25454674 DOI: 10.1016/j.smrv.2014.10.001]

Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice
and research. Psychiatry Res 1989; 28: 193-213 [PMID: 2748771 DOIL: 10.1016/0165-1781(89)90047-4]

Johns MW. A new method for measuring daytime sleepiness: the Epworth sleepiness scale. Sleep 1991; 14: 540-545 [PMID: 1798888 DOI:
10.1093/sleep/14.6.540]

Chen WC, Lim PS, Wu WC, Chiu HC, Chen CH, Kuo HY, Tsai TW, Chien PI, Su YJ, Su YL, Hung SH, Woods HF. Sleep behavior disorders
in a large cohort of chinese (Taiwanese) patients maintained by long-term hemodialysis. Am J Kidney Dis 2006; 48: 277-284 [PMID: 16860194
DOLI: 10.1053/j.ajkd.2006.04.079]

Sabry AA, Abo-Zenah H, Wafa E, Mahmoud K, El-Dahshan K, Hassan A, Abbas TM, Saleh Ael-B, Okasha K. Sleep disorders in
hemodialysis patients. Saudi J Kidney Dis Transpl 2010; 21: 300-305 [PMID: 20228517]

Hanly P. Sleep disorders and end-stage renal disease. Curr Opin Pulm Med 2008; 14: 543-550 [PMID: 18812831 DOI:
10.1097/MCP.0b013e3283130196]

Urbanova L, Sebalo Viiukova M, Anders M, Ptacek R, Buskova J. The Updating and Individualizing of Sleep Hygiene Rules for Non-clinical
Adult Populations. Prague Med Rep 2023; 124: 329-343 [PMID: 38069641 DOI: 10.14712/23362936.2023.26]

Ringdahl EN, Pereira SL, Delzell JE Jr. Treatment of primary insomnia. J Am Board Fam Pract 2004; 17: 212-219 [PMID: 15226287 DOI:
10.3122/jabfin.17.3.212]

Araujo SM, de Bruin VM, Daher Ede F, Almeida GH, Medeiros CA, de Bruin PF. Risk factors for depressive symptoms in a large population
on chronic hemodialysis. Int Urol Nephrol 2012; 44: 1229-1235 [PMID: 21779919 DOI: 10.1007/s11255-011-0032-9]

Mucsi I, Molnar MZ, Ambrus C, Szeifert L, Kovacs AZ, Zoller R, Barotfi S, Remport A, Novak M. Restless legs syndrome, insomnia and
quality of life in patients on maintenance dialysis. Nephrol Dial Transplant 2005; 20: 571-577 [PMID: 15671074 DOI: 10.1093/ndt/gth654]
Perl J, Unruh ML, Chan CT. Sleep disorders in end-stage renal disease: 'Markers of inadequate dialysis'? Kidney Int 2006; 70: 1687-1693
[PMID: 16969388 DOI: 10.1038/sj.ki.5001791]

3%9@) WJCC | https://www.wjgnet.com 5719 September 6,2024 | Volume12 | Issue25 |


http://www.ncbi.nlm.nih.gov/pubmed/16144846
https://dx.doi.org/10.1093/ndt/gfi144
http://www.ncbi.nlm.nih.gov/pubmed/22893768
https://dx.doi.org/10.5664/jcsm.2028
http://www.ncbi.nlm.nih.gov/pubmed/26140821
https://dx.doi.org/10.1016/j.biopsych.2015.05.014
http://www.ncbi.nlm.nih.gov/pubmed/34042580
https://dx.doi.org/10.5414/CN110305
http://www.ncbi.nlm.nih.gov/pubmed/11012910
https://dx.doi.org/10.1111/j.1523-1755.2000.00337.x
http://www.ncbi.nlm.nih.gov/pubmed/31233289
https://dx.doi.org/10.1111/1744-9987.12914
http://www.ncbi.nlm.nih.gov/pubmed/23486521
https://dx.doi.org/10.1038/ki.2013.77
http://www.ncbi.nlm.nih.gov/pubmed/19242502
https://dx.doi.org/10.1038/ki.2009.51
http://www.ncbi.nlm.nih.gov/pubmed/18446735
http://www.ncbi.nlm.nih.gov/pubmed/10845816
https://dx.doi.org/10.1016/s0272-6386(00)70039-4
http://www.ncbi.nlm.nih.gov/pubmed/11981073
https://dx.doi.org/10.1093/ndt/17.5.852
http://www.ncbi.nlm.nih.gov/pubmed/16423179
https://dx.doi.org/10.1111/j.1525-139X.2006.00116.x
http://www.ncbi.nlm.nih.gov/pubmed/29309818
https://dx.doi.org/10.1016/j.jpainsymman.2017.12.491
http://www.ncbi.nlm.nih.gov/pubmed/31525637
https://dx.doi.org/10.1016/j.jpsychores.2019.109834
http://www.ncbi.nlm.nih.gov/pubmed/25454674
https://dx.doi.org/10.1016/j.smrv.2014.10.001
http://www.ncbi.nlm.nih.gov/pubmed/2748771
https://dx.doi.org/10.1016/0165-1781(89)90047-4
http://www.ncbi.nlm.nih.gov/pubmed/1798888
https://dx.doi.org/10.1093/sleep/14.6.540
http://www.ncbi.nlm.nih.gov/pubmed/16860194
https://dx.doi.org/10.1053/j.ajkd.2006.04.079
http://www.ncbi.nlm.nih.gov/pubmed/20228517
http://www.ncbi.nlm.nih.gov/pubmed/18812831
https://dx.doi.org/10.1097/MCP.0b013e3283130f96
http://www.ncbi.nlm.nih.gov/pubmed/38069641
https://dx.doi.org/10.14712/23362936.2023.26
http://www.ncbi.nlm.nih.gov/pubmed/15226287
https://dx.doi.org/10.3122/jabfm.17.3.212
http://www.ncbi.nlm.nih.gov/pubmed/21779919
https://dx.doi.org/10.1007/s11255-011-0032-9
http://www.ncbi.nlm.nih.gov/pubmed/15671074
https://dx.doi.org/10.1093/ndt/gfh654
http://www.ncbi.nlm.nih.gov/pubmed/16969388
https://dx.doi.org/10.1038/sj.ki.5001791

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: office(@baishideng.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2024 Baishideng Publishing Group Inc. All rights reserved.


mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Study design and participants
	Sample size calculation
	Data collection
	Procedure
	Data analysis

	RESULTS
	Participant characteristics
	Sleep quality assessment
	Effectiveness of a nursing intervention program

	DISCUSSION
	CONCLUSION
	FOOTNOTES
	REFERENCES

