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Purpose: This study assesses sleep quality amongst hemodialysis (HD) patients and identifies contributing factors, which include
demographic and clinical factors and significant symptoms associated with HD (ie, fatigue and pruritus).

Patients and Methods: In this cross-sectional design, 116 participants were recruited from HD units of two hospitals in Saudi
Arabia. Three measures were used to identify predictors of sleep quality among HD patients, including the Pittsburgh Sleep Quality
Index (PSQI), the Fatigue Severity Scale (FSS), and the 5-D itch scale. Demographic and clinical profiles were also obtained.
Univariate and multiple regression analyses were used to determine significant factors associated with sleep quality during HD.
Results: The mean global PSQI score was 6.77+3.23, with 56.9% of participants scoring 5 or more, indicating poor sleep. Sleep
latency achieved the highest mean PSQI score (1.70 £0.94), and ‘use of sleep medication components’ the lowest (0.36 +0.83).
Increased age, lower educational status, higher fatigue, and pruritus were associated with poorer sleep. Controlling for status and age
suggested that fatigue and pruritus independently influenced HD patients’ sleep quality (F (4, 111) = 10.89, P = <0.001). There were
positive relationships between increased levels of fatigue and pruritus and poor quality of sleep.

Conclusion: This is the first study to examine fatigue, pruritus, and sleep quality in HD patients. Findings will assist dialysis
clinicians to develop appropriate management strategies to mitigate factors causing poor sleep for such patients. Intervention programs
targeting self-management of fatigue and pruritus symptoms could potentially improve patients’ sleep quality.
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Introduction

End-stage kidney disease (ESKD) is a fast-growing worldwide health issue affecting more than 2.5 million people and
placing significant strain on healthcare systems.' Hemodialysis (HD), the essential treatment for those patients,” can
cause many physiological and psychological pressures, some of which significantly affect the quality of sleep. Sleep
quality refers to a person’s satisfaction with their sleep experience,*” including how easily they fall asleep and whether
they stay asleep for long enough to feel refreshed when they wake.***

Sleep quality, as a clinical measure, has grown in importance due to the rise in sleep disorders and other dialysis
symptoms that impact daily functioning and quality of life. Patients undergoing maintenance HD report significantly
more sleep disorders, including restless legs syndrome, sleep apnea, sleep-disordered breathing, and resulting excessive
daytime sleepiness, compared with the general population or those who depend on other kidney replacement therapies.

Sleep disturbances were reported in 41.4% of HD patients in a recent study,” with another recording excessive
daytime sleepiness in 27% to 74% of those surveyed.® Systematic review and meta-analysis studies have shown that
27.2% of HD patients suffer from restless legs syndrome,’ and 49% of patients with ESKD have sleep apnea syndrome.®
Moreover, prevalence of sleep-disordered breathing ranged from 70% to 82% of HD patients.” '" All these disorders
negatively impact sleep quality.

Sleep is vital to the preservation of one’s health and overall well-being.'*'* Poor sleep quality negatively impacts quality

12-14

of life,"? and increases the likelihood of morbidity and of death.'> ' A recent study proposed that prompt identification of

poor quality sleep patterns in ESKD patients, and diagnosis of sleep disturbance syndromes and associated risk factors, could

. . . . . 18
potentially enhance survival rates in this population.
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The poor-quality sleep patterns observed in HD patients are generally caused by some combination of physiological,

psychosocial and environmental and lifestyle factors,'® although there is no consensus on actual predictors, suggesting

the need for more research. For example, studies have reported correlations between poor sleep and increased age,'*'*2°

male gs—:‘nder,12 female gender,21 unemployment,20 retirement,'> marital status,'? duration of dialysis,19

21,22

and higher
number of comorbid conditions.'? Other studies have reported no such correlations.

Fatigue and pruritus are among the most common and debilitating symptoms reported by HD patients. Fatigue and
pruritus can both independently and interactively influence sleep. Studies have investigated relationships between poor

sleep, fatigue®>** 2527

and pruritus, common HD symptoms, and have found positive correlations. However, in each
case, they were studied separately, without controlling for their power to predict sleep quality. This gap in research makes
it crucial to explore their interaction, as it could reveal important clinical implications for improving patient care.
Therefore, it is necessary to evaluate the primary potential factors that influence sleep quality and identify the most robust
predictors among them. This would assist in focusing efforts on managing the primary causes of poor sleep in HD
patients. A better understanding of how fatigue and pruritus are linked to sleep disturbances could inform broader
strategies to improve the quality of life and the clinical management of HD patients.

Additional studies are needed to better understand relationships between HD and sleep quality in Saudi Arabia. Such
research will help healthcare professionals, especially nurses, to identify those at risk and to plan appropriate manage-
ment to improve sleep quality, which will improve patients’ outcomes.

The aim of this study was to examine which demographic and clinical factors, and significant symptoms related to
HD (ie fatigue and pruritus), could predict sleep quality in HD patients. The study will contribute to the body of

knowledge regarding sleep quality among HD patients and enable comparison of findings across different cultures.

Material and Methods

This study used a cross-sectional design. Data were collected between January and June 2023 from dialysis centers at two
public hospitals in the Western Region of Saudi Arabia. Both are governmental hospitals that offer similar medical
services. Each hospital provides free medical care to over 70 hemodialysis patients and has three shifts of hemodialysis
sessions during the day.

Adult HD patients aged 18 or older were invited to participate if they had ESKD for at least six months and were able to
communicate in Arabic or English. Pre-dialysis patients and those with cognitive impairment were excluded, as were those
undergoing peritoneal dialysis. Sample size estimation was informed by the Raosoft formula. Considering the total number of
patients in both hospitals was 164. Using a margin of error of 5% and a confidence level of 95%, the power sample size was at
least 116 participants. This sample size was found to be sufficient to identify associations and perform regression analyses,
which is the aim of this study. Generally, conducting regression analysis requires a sample size of at least 50 participants.*®

Measures

Demographic and clinical data collected included age, gender, marital status, occupation, educational level, dialysis
vintage, primary cause of ESKD, and number of comorbid conditions. The Davies comorbidity index was used to
measure the number of comorbid conditions.>” Three groups classified the index, which ranged from 0 to 7.%°

Sleep quality in people with HD was assessed using the Pittsburgh Sleep Quality Index (PSQI),>*=!

consisting of 19
self-rated questions. Responses were combined to form seven component scores: subjective sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medications, and daytime dysfunction, each
rated on a 0 to 3 scale, with higher scores implying greater difficulties. PSQI < 5 indicates good sleep quality; PSQI > 5
poor sleep quality. This study utilized the Arabic version of the PSQI.>? The convergent validity and internal consistency
for reliability of the Arabic PSQI were demonstrated previously among Arabic bilinguals who are in good health.
Further, the Arabic version of the PSQI was validated among hemodialysis patients.*’

HD patients’ fatigue severity was assessed using the Arabic version of the Fatigue Severity Scale (FSS).**~** The FSS
comprises 9 items, each evaluating different aspects of fatigue over the past week, using a scale from 1 to 7.>* A score of
1 indicates strong disagreement, while a score of 7 indicates strong agreement. Item scores were averaged to give an

overall FSS score, with high scores indicating more fatigue. The psychometric properties of the Arabic version of FSS
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were established previously with a reported Cronbach’s alpha of 0.84.** The Arabic version of the FSS was used to
assess fatigue levels in different chronic conditions, including hemodialysis patients.*>’

The Arabic version of 5-D itch scale was utilized to assess patient pruritus caused by HD.**-° The scale captures five
dimensions of itching experienced in the two weeks prior to the survey, including duration, degree, direction, disability and
distribution, all on a scale of 1 to 5. The meaning of scores 1 and 5 varies according to the dimension. For example, a score of 1
in the duration dimension indicates the presence of itching less than 6 hours per day, while the degree dimension indicates that
the intensity of itching is not present. Each dimension is ranged between 1 and 5. The higher score mean sever pruritus. The
total score of 5-D itching scale ratings range from 5 (no pruritus) to 25 (most severe pruritus). In 2017, Lai et al equated the
5-D itch scale categories with the numeric rating scale (NRS), finding that scores of less than 9 indicate no pruritus, 9-11
indicate mild, 12—17 indicate moderate, and 18-21 indicate severe pruritus.*’ The validity and reliability of the Arabic version
of 5-D itching have been demonstrated previously among patients with ESKD.*® The Cronbach’s alpha in the Arabic version
of the scale was 0.85, which indicates good internal consistency.

Data Collection Procedure

Data were collected using a self-reported questionnaire. Participants were approached in the dialysis unit during their HD
session. They were provided with verbal and written information about the study as well as a participant information
sheet and asked to fill out the questionnaire, which was returned to the researcher at the end of the dialysis session.

Ethical Considerations

Ethical approvals were obtained from Jeddah Health Research Ethics Committee (IRB no. H-02-J-002) and Research Ethics
Committee of the King Abdulaziz University Hospital (IRB no HA-02-J-008). The participants were given the right to withdraw
from the study at any time without prejudicing their care. Confidentiality and anonymity were maintained throughout the entire
data collection and analysis process. There is no information taken from the patients’ records, and all are self-reported, so
returning the questionnaires to the researcher is considered implied consent. The study adhered to the Helsinki standards.

Statistical Analysis

Data entry and analyses were carried out using the Statistical Package for the Social Sciences (SPSS version 29). Calculations
included frequencies and percentages for categorical variables and means, and standard deviations for continuous variables. We
examined differences between sample characteristics in relation to normal or poor sleep using Chi-square or Fisher’s exact tests
for categorical data and one-way ANOVA for continuous variables. Normality was assessed by inspection of histograms, the
Shapiro—Wilk normality test and skewness and kurtosis indices. Variables were normally distributed, except sleep quality and
itching score, which were normalised using a square-root transformation to comply with the assumptions of multiple regression
analysis. Also, the results indicated multicollinearity assumptions for regression were met, as the level of collinearity ranged from
0.60 to 0.8. The scatterplots were evaluated to identify any potential outliers in the data. No points significantly deviated from the
data, suggesting the absence of outliers.

Multiple linear regression analyses were used to assess associations between patient’s demographic and clinical
characteristics, dialysis-associated symptoms (ie fatigue and pruritus) and sleep quality in HD patients. The dependent
variable was the sleep quality. The statistical relevance of the bivariate correlations guided the selection of the
independent variables to be included into the regression model. Accordingly, four variables (age, education, fatigue,
and pruritus) were included in the initial model. Age was subsequently removed after carrying out stepwise multiple
regression analysis to select the best sleep quality prediction models. Statistical significance was set at p<0.05.

Results

Sample Characteristics

A total of 116 hD patients participated in this study. Table 1 presents demographic and clinical characteristics for the
whole sample. The mean age of participants was 50.66 + 12.73, and almost half of them were female and married.
Eighty percent were unemployed and 71.6% had no more than a high-school education.
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Table 1 Sample Characteristics for the Study, Stratified by Sleep Quality (N = 116)

Variables All Patients Sleep Quality p-value
N=116 Normal (PSQI <5) | Poor (PSQI >5)
n =50 n =66
Age, mean, SD 50.66+12.73 45.88 £ | I.51 54.29 + 12.48 <0.001*
Gender, n (%) 0.148
Male 53 (45.7%) 19 (38.0%) 34 (51.5%)
Female 63 (54.3%) 31 (62.0%) 32 (48.5%)
Marital status, n (%) 0.318¢
Single 29 (25.0%) 14 (28.0%) 15 (22.7%)
Married 64 (55.2%) 30 (60.0%) 34 (51.5%)
Divorced 6 (5.2%) 2 (4.0%) 4 (6.1%)
Widowed 17 (14.7%) 4 (8.0%) 13 (19.7%)
Occupation, n (%) 0.644
Employee 21 (18.1%) 10 (20.0%) Il (16.7%)
Unemployed 95 (81.9%) 40 (80.0%) 55 (83.3%)
Education, n (%) 0.038*
llliterate 18 (15.5%) 3 (6.0%) 15 (22.7%)
High school or less 83 (71.6%) 41 (82.0%) 42 (63.6%)
Higher education 15 (12.9%) 6 (12.0%) 9 (13.6%)
Primary cause of 0.701
ESKD, n (%)
Hypertension 50 (43.1%) 23 (46.0%) 27 (40.9%)
Diabetes 48 (41.4%) 18 (36.0%) 30 (45.5%)
Heart disease 7 (6.0%) 3 (6.0%) 4 (6.1%)
Others I (9.5%) - 5 (7.6%)
Dialysis vintage, n (%) 0.436
<| year 18 (15.5%) 8 (16.0%) 10 (15.2%)
1-5 years 47 (40.5%) 17 (34.0%) 30 (45.5%)
> 5 years 51 (44.0%) 25 (50.0%) 26 (39.4%)
Number of Comorbid conditions, n (%) 0.759°
0 41 (35.3%) 19 (38.0%) 22 (33.3%)
-2 67 (57.8%) 27 (54.0%) 40 (60.6%)
>3 8 (6.9%) 4 (8.0%) 4 (6.1%)

Note: For categorical variables, p -value has been calculated using the X2 = Pearson Chi-square. $ P-value has been
calculated using Fischer Exact test. One-way ANOVA used for continues variables. *Significant at p<0.05 level. The table
displays statistically significant values in bold.

2292

https:

Nature and Science of Sleep 2024:16



Almutary @

Within the sample, the primary causes of ESKD were hypertension (43.1%) and diabetes (41.4%), and 44% of the
participants had been on HD for more than 5 years. Few participants (6.9%) had at least three comorbid conditions.

Table 2 shows that the mean fatigue level was 4.58 + 1.74, and the mean pruritus level was 14.16 = 5.12, indicating
a high level of fatigue and a moderate level of pruritus in HD patients.

Characteristics of Quality of Sleep in HD Patients

Mean global PSQI score was 6.77 + 3.23 (Range 1-14, Table 3), with 56.9% of participants scoring 5 or more, indicating
poor sleep. Sleep latency achieved the highest mean PSQI score (1.70 £0.94), and “use of sleep medication components”
the lowest (0.36 +0.83).

Correlations Between the Sample Characteristics and Sleep Quality

Sample characteristic stratification by sleep quality (Table 1) showed that poor sleepers were significantly older (54.29
yrs = 12.48, P< 0.001) than those with normal sleep patterns (45.88 yrs £ 11.51) and that participants with high school or
lower education did not sleep as well (P = 0.038) as those in other groups. Table 2 illustrates the positive correlations
between fatigue and pruritus and poor sleep quality. Fatigue and pruritus also significantly impacted sleep quality (m =
5.26x1.76, 3.68+ 1.27, respectively, P < 0.001).

Predictors of Quality of Sleep in HD Patients
Parameters shown to significantly associated with sleep quality were then selected for additional multiple regression
analysis. Fatigue and pruritus independently impacted sleep quality in HD patients, ' (4, 111) = 10.89, P = <0.001.

Table 2 Fatigue and Pruritus Levels Stratified by Sleep Quality (N = 116)

Variables All patients Sleep quality p-value
N=116 Normal (PSQI < 5) | Poor (PSQI = 5)
n =50 n =66
FSS, mean, SD 4.58 + .74 3.68+ 1.27 5.259%1.76 <0.001*
5-D itch scale, mean, SD | 14.16 £ 5.12 12.22+ 5.29 15.62+ 451 <0.001*

Note: *Significant at p<0.05 level. The table displays statistically significant values in bold.
Abbreviations: SD, Standard deviation; PSQI, Pittsburgh Sleep Quality Index; FSS, Fatigue Severity Scale.

Table 3 Quality of Sleep Using Pittsburgh Sleep Quality Index (PSQI) Among Hemodialysis

Patients
Components of the PSQI | Possible range | Mean | SD | Actual range | No. | %
Subjective sleep quality 0-3 0.85 0.78 | 0-3
Sleep latency 0-3 1.70 094 | 0-3
Sleep duration 0-3 0.74 0.88 | 0-3
Habitual sleep efficiency 0-3 0.53 0.87 | 0-3
Sleep disturbances 0-3 1.42 0.75 | 0-3
Use of sleeping medication 0-3 0.36 0.83 | 0-3
Daytime dysfunction 0-3 0.85 0.78 | 0-3
Global PSQI 0-21 6.77 323 | 1-14
Normal sleep, PSQI < 5 50 43.1
Poor sleep, PSQI 2 5 66 56.9

Abbreviations: SD, Standard deviation; PSQI, Pittsburgh Sleep Quality Index.
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Table 4 Stepwise Multiple Regression Analysis Predicting the Sleep Quality in
Hemodialysis Patients

Predictor B SE Beta t Sig. 95% ClI
Lower | Upper

(Constant) 3.070 1.067 2.879 0.005 0.957 5.184
Graduate References

High school or less | —1.341 0.785 | —0.188 | —1.707 | 0.091 —2.897 | 0.215
llliterate 0.318 1.007 | 0.036 0.316 0.753 —1.677 | 2312
Fatigue 0.635 0.166 | 0.343 3.829 <0.001 | 0.307 0.964
Pruritus 0.120 0.056 | 0.190 2.127 0.036 0.008 0.232

Note: Global PSQI was the dependent variable. 8 is the unstandardized coefficients; SE is the Standard error. Sig.
is p<0.05 R* =0.282; Adjusted R* =0.256 The table displays statistically significant values in bold.

Regression analysis showed that fatigue and pruritus significantly affected sleep quality (b = 0.635, p<0.001; b = 0.120,
p = 0.036, respectively), with the model explaining 28.2% of the variance in quality of sleep (see Table 4). This indicates
a strong positive relationship between increased levels of fatigue and poorer sleep quality and a weak positive relation-

ship between increased levels of pruritus and poorer sleep quality.

Discussion

This study demonstrates the prevalence of poor sleep quality, the most bothersome symptom of HD, and identifies sleep
quality predictors. Fatigue and pruritus had the greatest influence on sleep quality for HD patients, while demographic
and clinical factors were not useful predictors. The research significantly expands upon earlier studies, with the multi-
dimensional tools used to capture symptom severity adding additional value. Our determination of the relative contribu-
tions of individual or clinical factors, and dialysis-related symptoms, to sleep quality will serve as a foundation for future
Saudi Arabian studies and contribute to existing global knowledge.

More than half our HD patients did not sleep well, echoing a recent systematic review, and meta-analysis, which
reported that 68% of HD patients slept worse than those on peritoneal dialysis or in a kidney transplantation modality.*'
Sleep latency and sleep disturbances were the top two PSQI-dimensions affected by HD treatment, suggesting that HD
patients took longer to fall asleep and were have trouble staying asleep, respectively. Approximately 40% of our patients
experienced insomnia — having difficulty falling asleep within 30 minutes three or more times per week during the
sampled period (one month). In addition, only 35.3% of them fell asleep within 15 minutes or less. “Normal” sleep
latency in adults is 11.8 minutes.** Sleep latency consistently ranks among the most frequently abnormal sleep
components in the few studies that have reported mean FSS component scores in HD.*

Among demographic and clinical factors, only age and educational level were significantly different between those with
12204445 o140ty

Saudi Arabian dialysis patients are generally younger than those in other countries.*® Sleep quality generally declines with
47,48

normal and poor sleep. Older HD patients had poorer sleep, a finding in common with several other studies,

age,*” due to physiological changes, chronic conditions, use of multiple medications, and psychosocial state.

Poor sleep quality also correlated with illiteracy, a finding in common with Norozi et al,*® who proposed that those
with higher education levels would be more inclined to comply with dietary restrictions and utilize phosphate binders,
thus diminishing the probability of pruritus and its sleep-quality effects.*' Regression analysis, when controlled for
educational level, revealed that pruritus, not education, was a sleep quality predictor. Given that individuals with poorer
sleep quality were more likely to be older and have lower educational levels, these factors could potentially impact sleep

quality by exacerbating existing symptoms.
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Comorbidities did not appear to affect sleep quality, possibly because relatively few of this studies’ participants
(6.9%) were suffering from other conditions. Alshammari et al'? did find such a relationship, but many more (33.2%) of
their patients had been diagnosed with comorbidities. This discrepancy warrants further investigation.

Fatigue and pruritus were significantly higher amongst those who did not sleep well. When all other factors were
considered, fatigue and pruritus were found to be independent in determining the quality of sleep. Fatigue, common in
HD patients, results in poor clinical outcomes and reduced quality of life.*** It was among the most prevalent symptoms
in HD patients, irrespective of their cultural backgrounds. Contributing factors may be physiological (eg advanced age),
clinical (eg anemia, uremia, poor nutrition comorbidities), psychological (eg anxiety and depression) or other dialysis-
associated symptoms such as pain or muscle soreness. This study found that fatigue was the strongest predictor of sleep
quality, indicating the importance of identifying individuals at high risk of developing fatigue and providing them with
early management.

The clustered and inter-related nature of HD symptoms makes fatigue complex.>**° These potential relationships
require further sophisticated experimental designs to aid exploration of causes and to understand mediation effects
between fatigue and poor quality of sleep.

Although the current study found moderate pruritus levels in HD patients, it was an important predictor of sleep
quality. A distressing symptom that negatively impacts quality of life,*® pruritus is correlated with poor clinical outcomes
such as increased infection, morbidity and mortality rates.”' Pruritus’s pathogenesis is not entirely clear, but is thought to
be complex, combining demographic, neuropathic, and psychogenic elements.’* Often, uremic toxins or skin dryness
trigger pruritus, with itching causing discomfort that disrupts sleep. Understanding the biological pathways, such as
inflammatory or neurological mechanisms, could explain why pruritus leads to poor sleep quality. Investigating these
mechanisms would help clarify how each symptom independently contributes to sleep disturbances and inform targeted
treatment strategies. Moreover, screening for pruritus and other skin conditions may become a standard part of
assessments for patients undergoing HD. Identifying patients with pruritus early could lead to timely interventions
aimed at improving sleep quality.

A growing body of evidence, including this study, supports a correlation between poor quality of sleep and
pruritus.>>® Rehman et al (2019) found that moderate to severe disease was five times more likely to affect sleep
quality, among their 334 hD patients, than mild or no pruritus.>

However, symptoms of fatigue and pruritus were assessed in a single point of time. Thus, there is a need for
longitudinal studies that could examine how changes in fatigue and pruritus over time impact sleep quality.

The model in this study explained almost one-third of the variance in sleep quality, mostly due to fatigue. Further
exploration is necessary to identify other potential factors that influence sleep quality, such as psychological factors like
depression and anxiety, as well as physical symptoms like breathing problems and pain.

Effective management of HD-related poor sleep quality requires a scientific approach to address the related under-
lying factors and effectively manage the associated symptoms, particularly fatigue and pruritus. Although this study does
not stem from an intervention trial, it is possible that implementing preventive and intervention programs targeting self-
management of symptoms, could potentially reduce sleep disturbance and other effects. Future studies may need to focus
on intervention trials to determine whether treating fatigue and pruritus leads to measurable improvements in sleep
quality in HD patients.

Nurses play a significant role in the management of symptoms such as fatigue and pruritus in HD patients, serving as
both advocates and care providers. Their direct patient interactions allow them to assess symptoms effectively, educate
patients about self-management strategies, and monitor treatment responses. However, the complexity of these symptoms
often necessitates a multidisciplinary approach for optimal management.’” Involving healthcare professionals such as
dietitians, physiotherapists, and psychologists can significantly enhance the care provided to HD patients.’® To enhance
symptom management strategies, clinicians could consider a multifaceted approach, such as pharmacological treatments,
cognitive-behavioral therapy (CBT), and physical activity and exercise programs. In addition, implementing educational
programs focused on symptom self-management can empower patients by teaching them strategies to cope with their

symptoms, such as energy conservation strategies, skin care routines, lifestyle modifications, and dietary adjustments.
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The study has several limitations. Firstly, it was conducted in a single region of Saudi Arabia, potentially restricting
the generalizability of the findings. While the healthcare system in Saudi Arabia is uniform and falls under the Ministry
of Health’s purview, various factors may influence study outcomes based on geographical location, whether within Saudi
Arabia or globally. Different regions may have varying access to healthcare resources, such as the availability of dialysis
centers, the quality of care, and the expertise of healthcare providers. For instance, urban areas may have more advanced
healthcare facilities and specialized staff, while rural areas might face challenges related to access to care, availability of
medications, or timely dialysis treatments. These differences could affect the severity of symptoms like fatigue and
pruritus as well as the overall quality of care, impacting the findings’ applicability to other regions. In addition,
socioeconomic status could vary across regions, including factors like income, education, and employment, which can
influence how patients access healthcare, manage their conditions, and adhere to treatment plans. Cultural and religious
beliefs may also play a role in how patients perceive and report symptoms, their willingness to seek treatment, and the
support systems available to them.’® Regional differences in cultural attitudes toward healthcare, illness, and treatment
adherence could affect the outcomes of the study.

Secondly, we used a cross-sectional design, which displayed the existence of relationships but not the causes of
changes in sleep quality. While fatigue and pruritus are shown to be associated with poor sleep quality, it is not clear
whether these symptoms directly cause sleep disturbances or are co-occurring due to another underlying factor. There is
a need to study the mediation effects of these factors on sleep quality using sophisticated design and analysis methods,
such as structural equation modeling.

Furthermore, this study is based on self-reporting, with no objective measures or clinical diagnostic interviews
applied to assess the quality of sleep in HD patients. Since the study likely relies on patients’ self-reported symptoms,
there is a risk that patients may underreport or overreport their experiences due to factors such as recall bias and social
desirability or misunderstanding of survey questions. This could affect the accuracy of the findings regarding fatigue,
pruritus, and sleep quality. However, this study employed several methods to mitigate potential bias, including the use of
validated and reliable tools to prevent misinterpretation of the questions, the use of an anonymous survey to reduce social
desirability bias, and an explanation of the study’s importance to encourage the provision of accurate information. Future
studies may benefit from adding objective measures such as polysomnography to examine sleep patterns and quality.
Polysomnography is a comprehensive diagnostic tool used to evaluate sleep disorders. It involves monitoring and
recording various physiological parameters during sleep, providing an objective assessment of sleep quality, and
identifying potential disturbances. Thus, incorporating such objective tools like polysomnography in future studies
could strengthen the evaluation of sleep quality by offering objective metrics that complement subjective self-reports,
improving the reliability of findings.

Conclusion

This is the first study to examine fatigue, pruritus, and sleep quality in HD patients. Our findings will enable dialysis
clinicians to recognize factors associated with increased risk of poor sleep in HD patients, and to develop appropriate
management strategies. HD dialysis nurses work closely with their patients, often seeing them three times a week. This
frequent interaction allows them to collect essential initial information about the most troublesome symptoms and assess
the effectiveness of their treatment strategies. Intervention programs that target self-management of fatigue and pruritus
symptoms could potentially reduce the total burden of symptoms and improve sleep quality in HD. Future research may
benefit from focusing on a longitudinal study design and interventional trials to assess the effectiveness of treating fatigue
and pruritus in enhancing sleep quality in HD patients.
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