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Sleep quality in hemodialysis patients

Evaluation of subjective sleep quality in hemodialysis patients and 
its association with hemodialysis timing 

Abstract
Background and Purpose: Sleep disorders are a common problem in patients undergoing hemodialysis. Poor sleep quality is 
considered as a potential predictor for mortality and reduced quality of life in these patients. This study aimed to evaluate subjective 
sleep quality in hemodialysis patients and its association with hemodialysis timing.
Methods: This descriptive-correlational study was conducted on 125 patients undergoing hemodialysis in eight teaching hospitals 
affiliated to Mazandaran University of Medical Sciences, Iran in 2015. Dialysis patients were selected from all the timings. Subjective 
sleep quality was measured using Pittsburgh Sleep Quality Index (PSQI). In addition, participants completed Beck Depression Inventory 
(BDI). Data analysis was performed by using Chi-square test, ANOVA and logistic regression model.
Results: In total, 210 patients were enrolled in this study, and 79 patients (63.2%) had poor sleep quality. Moreover, no significant 
association was found between subjective
Sleep quality and hemodialysis timing. However, age (β=0.017, confidence interval [CI]: 0.003-0.034, P=0.034), unemployment 
(β=0.695, CI: 0.0458-2.7702, P=0.043) and residence in rural areas (β=0.435, CI: 0.072-1.777, P=0.033) were identified as significant 
predictors for poor sleep quality.
Conclusion: According to the results of this study, poor sleep quality had no significant correlation with hemodialysis timing. Since 
subjective sleep quality is a common problem in hemodialysis patients, nursing care plans should be implemented to improve this 
parameter and quality of life in these patients.
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Introduction

Chronic kidney disease (CKD) is a clinical 
condition defined as irreversible loss of endogenous 
renal function. In order to prevent life-threatening 
symptoms of uremia, CKD patients undergo the 
permanent renal replacement therapy, (hemodialysis 
or kidney transplant) is used (1), to help preserving 
kidney function which is essential for life (2). 
Today, CKD and end-stage renal disease (ESRD) 
are considered as global public health issues. The 
prevalence of ESRD is on a rising trend in the Iranian 

population (3). Incidence of CKD has increased by 
8% within the past five years (1). In one study, Nafar 
et al. (2008) reported the prevalence of hemodialysis 
to be 700,000 in Iran in 2004, while the incidence 
rate was estimated at 173.5 per 100000 population 
(3). In the United States and Iran, overall incidence 
of ESRD has been reported to be 330 and 250 per 
one million each year, respectively (4, 5). In Iran, 
population of dialysis patients reached 24,000 cases 
in 2014, while 5500 new cases were also diagnosed 
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in 2015 (6). High prevalence of CKD and ESRD 
leads to increased mortality and morbidity, while 
imposing heavy treatment costs on health care 
systems (7). Sleep disorders are extremely frequent 
among ESRD patients receiving long-term dialysis. 
Prevalence of sleep disorders in hemodialysis 
patients has been estimated at 50-80%, which is 
relatively higher compared to non-dialysis patients 
(8, 9). Previous studies have reported potential 
associations between insomnia, poor sleep quality 
and sleep disorders with reduced quality of life and 
increased mortality rate in hemodialysis patients 
(10, 11). Insomnia, restless legs syndrome (RLS), 
sleep apnea and excessive daytime sleepiness 
(EDS) are the most common sleep disorders among 
these patients (12). Poor sleep quality increases the 
risk of cardiovascular diseases and infections (13). 
According to the literature, poor sleep quality is 
associated with physical factors, such as underlying 
diseases (14), uremia (15), anemia (16) and metabolic 
changes induced by melatonin (17). Furthermore, 
pharmacotherapy is assumed to interfere with quality 
of sleep (17). Evidence suggests that psychological 
factors such as depression (18-20) and anxiety (21) 
are directly associated with the incidence of sleep 
disorders. Sleep quality could also be influenced by 
lifestyle factors, such as sedentary lifestyle, timing 
of hemodialysis (17) and drinking habits (22). 
Dialysis timing has recently drawn the attention of 
researchers who believe that this parameter has a 
significant effect on sleep quality of hemodialysis 
patients. During treatment sessions, patients 
might start napping, which results in immobility, 
increased body temperature and insomnia (23). In 
one research, Parker et al. reported that changes in 
normal stages of sleep may give rise to circadian 
rhythm sleep and sleep-wake disorders (24). On the 
other hand, review of literature revealed conflicting 
results regarding the relationship between sleep 
quality and timing of dialysis.  Accordingly, some 
studies have reported poor sleep quality in patients 
undergoing dialysis during the day, whereas patients 
with evening dialysis shifts had higher sleep quality 
(25, 26). Also, a number of studies have suggested 
that patients with morning dialysis shifts tend 
to have higher sleep quality (27). In this paper, 

researchers attempted to clarify the aforementioned 
contradictions through investigating the relationship 
between timing of dialysis sessions and subjective 
sleep quality. This study aimed to evaluate subjective 
sleep quality in patients undergoing hemodialysis 
and its association with dialysis timing.

Materials and methods

This descriptive-correlational study was 
conducted on 125 patients undergoing hemodialysis. 
Initially, 210 patients were enrolled in the study 
(α=0.05, d=0.05, P=0.85) and assessed using Beck 
Depression Inventory (BDI). If selected patients 
had BDI scores of ≥16, they were excluded from 
the study. Finally, the sample size reached 125 
patients. Participants were selected via stratified 
random sampling from hemodialysis departments 
of eight teaching hospitals affiliated to Mazandaran 
University of Medical Sciences, Iran during 
November-December 2014. 

Inclusion criteria were as follows: 1) consent for 
participation; 2) age above 18 years; 3) patients’ 
consciousness of the surroundings; 4) undergoing 
hemodialysis 2-3 times per week for 3-4 hours daily; 
5) dialysis duration of more than three months; 6) 
hemodialysis at fixed sessions in the morning (8-12 
a.m.), afternoon (13-17 p.m.) and evening (18-22 
p.m.) shifts within the past month, and 7) dialysis 
patients with rotated hemodialysis sessions. 

Exclusion criteria of the study were as follows: 
1) traveling patients; 2) emergency cases of 
hemodialysis; 3) pregnancy and 4) BDI scores of 
>15. Study protocol was approved by the Ethics 
Committee of Mazandaran University of Medical 
Sciences, and objectives of the study were explained 
to participants. In addition, patients were fully 
instructed to complete the questionnaires and were 
assured of confidentiality terms.

Data were collected using demographic and clinical 
questionnaires, including BDI and Pittsburgh Sleep 
Quality Index (PSQI). Demographic and clinical 
data were age, gender, marital status, employment 
status, education level, place of residence, 
frequency and duration of dialysis, dialysis vintage, 
comorbidities, consumption habits and addiction, 
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body mass index (BMI), dialysis adequacy (Kt/V) 
and blood biochemistry parameters. 

PSQI consisted of 19 items to evaluate quality 
of nocturnal sleep in hemodialysis patients within 
the past month. This questionnaire is composed 
of seven components, as follows: subjective sleep 
quality, sleep latency, sleep duration, habitual sleep 
efficiency, sleep disturbance, daytime dysfunction 
and use of sleeping medications. Total scores of 
these indices are calculated within a score range 
of 0-21, and scores of ≤5 are defined as adequate 
sleep quality, while scores of >5 are defined as 
inadequate sleep quality. Reliability of PSQI has 
been confirmed using Cronbach’s alpha (0.8) (28, 
29), and in this study, reliability of the questionnaire 
was confirmed at Cronbach’s alpha of 0.72. 

BDI consisted of 21 items scored on 0-3 Likert 
scale with total score range of 0-63. In hemodialysis 
patients, scores of >15 were indicative of depression. 
Patients with BDI scores of 16-63 were excluded 
from the study, and remaining patients (n=125) 
were assessed in terms of subjective sleep quality. 

BDI has been standardized in several studies, and 
correlation-coefficient of scores in two sections of 
the questionnaire has been reported to be 0.32-0.68. 

In addition, intra-class correlation-coefficient (ICC) 
has been calculated at 0.85 with validity of 0.81 
using Spearman-Brown prediction formula (30, 31). 
In this study, reliability of BDI was confirmed using 
Cronbach’s alpha (0.92).

Data analysis was performed in SPSS V.18 using 
descriptive and inferential statistics, Chi-square 
test, one-way analysis of variance (ANOVA) and 
logistic regression model, and P value of less than 
0.05 was considered significant. 

Results

In this study, patients were within the age range 
of 27-88 years with mean age of 61.56 years. 
65 patients (52%) were male, 101 (80%) were 
married, 60 (48%) were illiterate, 110 (88%) were 
unemployed, 70 (56%) lived in urban areas, 96 
(76.8%) had dialysis records of three times per 
week, 52 (41.6%) had normal BMI and 70 (56%) 
had hypertension. In addition, 35 patients (27.9%) 
had dialysis sessions in the morning, 27 (21.3%) 
had sessions in the afternoon, 27 (21.3%) received 
dialysis in the evening, and 36 (29.5%) had rotating 
dialysis schedules. 

Table 1. Socio-demographic and clinical characteristics of ESRD patients in terms of hemodialysis timing

P value Rotating  Sessions 
 ( n=36)           

Night Sessions 
(n=27)

Evening Sessions 
 ( n=27)

Morning  Sessions 
 ( n=35)Characteristics                                

0.37364.6760.3161.8859.09Age (years)                                                             

0.36616(24.6)14(21.5)13(20.0)22(33.8)Gender ( Male)

0.62530(29.7)24(23.8)19(18.8)28(27.7)Marital status ( Married)

0.93419(31.7)17(28.3)10(16.7)14(23.3) Educational status (  illiterate)

0.94534(30.9)22(20)25(22.7)29(26.4)Employment status (Unemployed)

0.60715(27.3)8(14.5)15(27.3)17(30.9)Place of Residence (rural areas)

0.84227(28.1)23(24)16(16.7) 30(31.3)Dialysis Frequency  (three times per week)

0.83535(28.9)26(21.5)26(21.5)34(28.1)Dialysis  Duration (3 until 4 h in day)

0.00331.517.0619.8462.7Dialysis Vintage(months)

0.725(27.5)25(27.5)20(22)21(23.1)Kt/V<1.2

0.62010(19.0)10(19.0)10(19.2)10(19.2)BMI(Kg/m2)

0.94831(27.7)28(24.6)23(20.2)32(28.1)PTH(pg/ml)(Above 65)

0.82234(28.8)28(23.7)23(19.5)33(28)Hemoglobin level (g/dl) (Low)

0.456120.86183.5873.5779.08BUN(mg/dl)

0.3648.8727.9827.61120.73Creatinine( mg/dl)

0.3645.84445.97245.22696.8235Phosphorus( mg/dl)

0.07334.05008.75178.81158.8529Calcium ( mg/dl)

0.6114.414.124.0964.25Albumin(g/dl)

0.84124171820PSQI Score (>5)
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On the other hand, 40.5% of patients had BDI 
scores of >15, who were excluded from DSM-IV 
sleep quality survey. Out of 125 patients, 79 (63.2%) 
had complaints of poor sleep quality. According 
to the results of ANOVA, there was no significant 
correlation between subjective sleep quality and 
dialysis timing. However, a significant relationship 
was found between dialysis vintage and dialysis 
timing (morning, afternoon, evening and rotational) 
(P=0.003) (Table 1). 

Regardless of dialysis timing, comparison of 
patients with poor sleep quality and those with 
good sleep quality was indicative of a significant 
correlation between marital status and quality 
of sleep (P=0.037). Additionally, sleep quality 
of patients with academic education was higher 
compared to illiterate patients (P=0.038), employed 
patients (P=0.005) and city residents (P=0.014) 
(Table 2). 

In this study, predictors of PSQI scores were 
assessed using logistic regression analysis. 
Accordingly, poor sleep quality had a significant 

association with age (β=0.017, CI: 0.003-0.0070, 
P=0.034), unemployment (β=0.695, CI 0.0458-
2.7702, P=0.043) and residence in urban areas 
(β=0.072, CI: 0.072-1.777, P=0.033). However, 
no significant correlation was found between other 
variables, such as parathyroid hormone (PTH)  and 
creatinine concentrations and hemodialysis timing, 
and quality of sleep (Table 3). 

Discussion

The present study was performed to evaluate 
subjective sleep quality in patients undergoing 
hemodialysis and its association with dialysis 
timing. According to our findings, 63.2% of 
hemodialysis patients had poor sleep quality. 
Similarly, Trbojević et al. (2014) reported that 
64.2% of patients undergoing hemodialysis had 
poor sleep quality (32). In another study, Memon at 
al. (2015) assessed quality of sleep in hemodialysis 
patients and observed that 67% of these patients 
had poor sleep quality (33). Findings of the current 

Table 2. Characteristics of patients with good sleep quality (PSQI≤5) and poor sleep quality (PSQI>5)
P valuePSQI>5PSQI<5Characteristics                                

0.38061.8859.09Age (years)                                                             

0.365
3827Male

Gender 
4119Female

0.037

05Single

 Marital status 
6734Married

96Widowed

31divorced

0.038

4416Illiterate

 Educational  status 
2313Literate

1011High school Diploma

26College

0.005
411Employed

Employment status 
7535Unemployed

0.014
3832Urban  Areas

Place of Residence 
4114Rural  Areas 

Table 3. Independent risk factors for sleep quality according to ( logistic regression analysis)
P valueConfidence Interval  95%PSQI>5PSQI<5                              

0.0340.00368- 0.0703264.4556.58Age (years)                                                             

0.0430.0458 – 2.77027535Employment status (Unemployed)

0.0330.0724 -1.77764214Place of Residence (rural areas) 

0.087-4.17316 -0.319167946PTH(pg/ml)

0.345-0.19236 -0.066368.1017.67Creatinine( mg/dl)
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study were indicative of no significant correlation 
between sleep quality and timing of hemodialysis 
sessions. Similarly, results obtained by Bastos et al. 
(2007) showed no significant relationship between 
sleep quality and dialysis timing, while 75% of 
patients were reported to have poor quality of sleep 
(34). In this regard, Trbojević et al. (2014) found 
no significant correlation between sleep quality and 
dialysis in morning or afternoon sessions, while 
64.2% of patients were observed to have poor sleep 
quality (32).   In another study, Cheng et al. (2011) 
reported no significant relationship between sleep 
quality and dialysis in morning, afternoon and 
evening sessions, while the majority of patients 
had poor sleep quality (35). On the other hand, 
findings of Memon et al. (2015) were indicative 
of a significant correlation between poor sleep 
quality and morning dialysis sessions in female 
and elderly patients, as well as other factors such 
as weight gain and dialysis duration of more than 
three years (33). But, in the research by Wang et al. 
(2013), quality of sleep was reported to be higher in 
patients undergoing hemodialysis in the morning. 
Furthermore, they concluded that depression, 
anxiety and consumption of tea were significantly 
associated with quality of sleep (27). In the study 
by Čengić et al. (2012), 73% of dialysis patients had 
complaints of poor sleep quality, and researchers 
concluded that insomnia was the most common 
sleep disorder among these patients. However, 
young and employed patients with evening dialysis 
sessions were found to have higher sleep quality 
(25). In another research, Hsu et al. (2008) claimed 
that sleep quality significantly improved in patients 
receiving evening dialysis, and sleep apnea was 
reported as the most frequent sleep disorder in these 
patients (26). Sleep quality is influenced by several 
factors including lifestyle, physical problems and 
psychological disorders, such as depression and 
anxiety. In the current research, BDI scores were 
used to detect patients with depression, who were 
excluded from the study. In other words, our research 
is distinguished from similar studies in terms of 
considering the impact of depression on sleep 
quality of dialysis patients. In the present study, no 
significant correlation was observed between quality 

of sleep and consumption habits or addiction. By 
contrast, Wang et al. (2013) reported a significant 
correlation between sleep quality and consumption 
of tea or coffee (27). Although participants in the 
present study preferred morning dialysis sessions, 
it appears that a number of other important factors 
could influence sleep quality of these patients. 
In the aforementioned studies, patients received 
dialysis at certain shifts, while in the current study; 
we also evaluated patients with rotating dialysis 
shifts. Due to shortage of dialysis centers and 
equipment in some regions, dialysis patients who 
are newly diagnosed often receive treatment in 
the evening or rotating sessions. According to the 
results of the present study, there was a significant 
correlation between dialysis vintage and dialysis 
timing. In most dialysis centers, patients receive 
long-term treatment in morning sessions. Although 
patients with poor sleep quality had fewer months 
of dialysis on average, no significant correlation 
was observed between these two parameters. 
Similarly, Trbojević et al. (2014) reported no 
significant association between poor sleep quality 
and short dialysis vintage (32) . According to the 
results obtained by Cheng et al. (2011), female 
patients undergoing hemodialysis for over seven 
years had lower sleep quality compared to other 
patients (35). In the present study, it seemed that 
dialysis patients could adapt with their condition 
and fit dialysis schedule into their daily life, and 
as a result, their sleep quality improved over time. 
Furthermore, our findings indicated that quality of 
sleep was lower in patients who were divorced, 
illiterate, unemployed and living in rural areas. In 
another study, Einollahi et al. (2015) stated that poor 
sleep quality was associated with factors such as 
age, female gender, unemployment, low education 
level, dialysis duration of more than 10 years, 
being a widow and diabetes (36) . The majority 
of patients in the current study were unemployed 
and had low education levels, and poor quality of 
sleep was more prevalent among divorced patients. 
Moreover, we found a significant correlation 
between sleep quality and age, unemployment and 
residence in rural areas. In their research, Čengić 
et al. (2012) claimed that young and employed 
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patients who received dialysis in the evening had 
higher sleep quality compared to other patients 
(25). In this regard, Trbojević et al. (2014) stated 
that poor sleep quality was significantly correlated 
with age, female gender and depression, while no 
significant association was reported between sleep 
quality and education status, employment status, 
underlying diseases and laboratory parameters (32).  
Due to the chronic nature of ESRD and CKD, it 
seems that most hemodialysis patients are elderly 
and unemployed. In particular, patients who must 
travel long distances from rural areas to dialysis 
centers are more likely to face stressors and suffer 
from poor sleep quality. In one study, Shafipour 
et al. (2008) reported that stress intensity tends 
to rise with ageing, so that stressors have a more 
debilitating effect on elderly dialysis patients (37). 
Considering the fact that no regular schedules are 
available for hemodialysis sessions in most dialysis 
centers of the province, the aforementioned factors 
are more likely to affect hemodialysis patients than 
dialysis timing. 

One of the limitations of the present study 
was that objective sleep quality could not be 
assessed in hemodialysis patients due to lack of 
polysomnography. Therefore, it is recommended 
that polysomnography be used in future studies to 
evaluate quality of objective sleep quality in patients 
undergoing hemodialysis. 

Conclusion

According to the results of this study, although 
poor sleep quality is a common problem among 
hemodialysis patients, no significant correlation could 
be found between sleep quality and timing of dialysis 
sessions. Nevertheless, it is recommended that health 
care planners pay special attention to the preference of 
these patients regarding the schedule of hemodialysis 
sessions in order to enhance their sleep quality, 
particularly in case of unemployed and elderly patients 
who travel long distances to hemodialysis centers.
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