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Abstract—Background: Sleep disturbance is the most
common problem in patients with end-stage kidney disease
(ESRD). This study investigated the adverse events of sleep
quality that affect Quality of Life (QoL) and identified risk
factors of sleep disorders with general participant’s
characteristics, related to laboratory data on ESRD patients
undergoing hemodialysis in Central Java, Indonesia.

Methods: This research was a cross-sectional study
involving 123 participants. The research instruments used
were a personal information questionnaire, the Pittsburgh
Sleep Quality Index (PSQI) questionnaire, and the
WHOQOL-BREF questionnaire which aimed to assess sleep
quality affecting quality of life and related factors in ESRD
patients. The questionnaires were translated into Indonesian
and completed by the participants during the hemodialysis
session.

Results: Most participants with PSQI> 5 (poor sleep
quality) were female (55.05%) with a long history of
dialysis> 7 years (38.53%). The PSQI score has an inverse
relationship with age, marital status, alcohol intake and
smoking history. The results show that multivariate logistic
regression analysis with dialysis vintage with p value (0.005)
was a more significant predictor than p value of BMI (0.002)
and p value of cholesterol level (0.001). There was a
significant predictor of poor sleep quality.

Conclusion: The research showed that the majority of the
participants were at productive age levels ranging from 36-
50 years (51.38%), and female generally complained of sleep
disturbances in ESRD patients.

Keywords: hemodialysis, sleep disorder, cholesterol, BMI,
dialysis vintage

I.  INTRODUCTION (HEADING 1)

the world's most serious health problem is end stage

renal disease (ESRD). the incidence of ESRD increased
8% five years ago. [1]. although many epidemiological
studies report an increase in ESRD undergoing
replacement therapy worldwide, the size of the problem
may not be fully interpreted. patients with ESRD
experience discomfort in the skin such as itching which
causes poor sleep complaints. sleep quality is considered
as a potential predictor of death and it reduces the quality
of life of these patients. [2]

increasing the quality of dialysis is no longer the
main goal of patients with ESRD because dialysis
techniques and medical care can reduce birth and
death rates. [3] however, it has been reported that the
prevalence of health problems associated with quality
of life in patients with ESRD is higher.[4] [5] line
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with previous studies, 50-80% of patients with ESRD
experience sleep disorders, such as sleeping difficulty
and falling asleep, waking up too early, daytime
sleepiness, and leg trembling. [1] [6] in shuci anand et
al’s [7] study, the incidence of sleep disorders among
ESRD patients with the appearance of the metabolic
syndrome, diabetes, and risk factors for bound
hypertension was related to the problems of obesity
and nutrition transition. poor sleep deprivation can
greatly affect mood, energy, mental acuity, and
decreased of stress. in addition, long-term chronic
sleep loss can make adverse effects on mental and
physical health.

Good quality of sleep is basically needed by all
people as it can provide a break of mental and
physiological periods. during sleep, the sympathetic tone
decreases and the parasympathetic tone increases,
causing a decrease of heart rate, arterial blood pressure,
and cardiac output. therefore, individuals need to be
aware of the need for sleep at night to get a healthy sleep
and good quality of life. in addition, several studies have
shown that sleep disorders alter the innate functional
cellular immune response. [8] it is estimated that the
incidence of chronic kidney failure is around 40-60 cases
per million population per year in developing countries.
this also happens in indonesia where there are 100
patients with chronic kidney failure per million
population or around 20,000 cases per year ([9] in
addition, the prevalence of hemodialysis in central java -
indonesia is high from year to year. about 50% of
patients with chronic ESRD undergoing hemodialysis
(hd) experience insomnia and other sleep disorders. [10]
therefore, this study explores the sleep quality of patients
with ESRD who live in central java. it also evaluates
possible related factors, whether or not it has an impact
on quality of life (gol) and identifies risk factors in
patients with ESRD who undergo hemodialysis. ease of
use

Il. METHODOLOGY

Study design--- This cross-sectional study was conducted
from August to December 2016. The instrument used in
this study was Pittsburgh Sleep Quality Index (PSQI)
which was translated into Indonesian. The Cronbach
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alpha is around 0.79 and the content validity score is 0.89.
Construct validity showed a correlation between
components and global PSQI scores, and group validity
is known to be significant (p <0.001). Sensitivity is one
and specificity is 0.81 with cut off 5. This instrument is
proven to be valid and reliable. [11] Sleep quality and
laboratory data including demographic data and
completing the questionnaire were conducted at the same
time. [12].

Setting and samples----There were 126 patients
undergoing regular hemodialysis at two different dialysis
centers in the Regional General Hospital such as
Banyumas Hospital and Prof. Dr.Margono Soekardjo
Hospital of Central Java in which those hospitals have
high prevalence of dialysis patient every years [7]. All of
the patients involved in the study were the participants.
They filled a questionnaire about sleep quality and quality
of life. The participants were over 18 years old and had
received hemodialysis therapy for more than three
months to > 7 years. Patients who experienced severe
heart failure, respiratory problems (severe chronic
obstructive pulmonary disease), and psychological
problems or patients who were hospitalized one month
before were excluded from this study. In addition, three
patients were excluded from this study because of
incomplete data.

Ethical considerations--- Most  importantly,

the participants must answer the questionnaire and
be able to communicate with the researchers. In the end, the
complete data from 123 patients were collected for statistical
analysis. The purpose of this study was to explain completely
to all patients, and informed consent was obtained from all
participants. This study was approved by the research
committee of Jenderal Soedirman University, Purwokerto,
Indonesia through an ethics approval number: 158 / KEPK /
VII/2016.

Measurement and data collection/procedure---Sleep
Quality Assessment---The questionnaire used in this study
was adopted from the Pittsburgh Sleep Quality Index
(PSQN). It was employed to assess the dimensions of sleep
in one month. PSQI consists of 19 questions covering
seven components which are subjective sleep quality,
latency, efficiency, duration, disturbances during sleep, use
of sedative drugs, and sleep disturbances during the day.
The global score in this questionnaire is between 0 and 21.
A higher score indicates how poor the sleep quality of the
participants is. A score> 5 or higher indicates that the
person has a sleep problem.[11] [6] This questionnaire has
been used in many studies to measure sleep quality and
determine sleep disorders. The questionnaire has very good
validity and reliability. The results of the study defined
PSQI> 5 as a standard for analyzing poor sleep quality.

Quality of Life Assessment----The QOL questionnaire was
used to assess the quality of life as determined by the
general instruments of the World Health Organization
(WHOQOL-BREF). The WHOQOL-BREF questionnaire
has been translated into 19 different languages, including
Indonesian. The Indonesian version of WHOQOL-BREF
has been validated and has been proven to have good
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content validity, discriminatory validity, reliability retest,
and internal consistency. [13]. The Indonesian translated
QoL questionnaire (WHOQOL-BREF) consisted of 26
items

including four domains i) physical condition consisting of 7
questions, 1ii) psychological condition consisting of 6
questions, iii) social relations comprising 3 questions and iv)
environment consisting of 8 questions. Each question is
given a value of 1 to 5, and a higher value indicates a better
quality of life. The score of the domain is calculated by
multiplying the average of each aspect by 4. The domain is
not given a score if > 20% of the questions are not answered
by the respondent. [13] domain score to a scale of 0-100. A
higher score reflects a better quality of life. By comparing
the scores for testing, QOL assessments were carried out
using the Statistical Package for Social Sciences (SPSS) 22.0

software.

Demographic and Laboratory Data----In this study,
demographic and laboratory data were collected with the
assistance of nursing staffs. Demographic data covered
information required in this study, which includes gender,
marital status, alcohol intake, smoking, dialysis vintage
(years), working status, BMI status, and age. Meanwhile,
the laboratory data were collected to obtain information
about biochemistry test, such as Anti-HCV, HB, Hct,
BUN, Urea blood level, Creatinine blood level, albumin,
Calcium, Kalium, Natrium, Triglyceride, Cholesterol
which were provided by the monthly routine examination
at the dialysis centers. In addition, medical documentations
and medicine records as medical profile of those patients
present required information such as dialysis information,
marital status, alcohol intake, smoking, working status.

Data Analysis ----- Patient’s data were collected and the

signing of information was required by the ethics
committee. The data are a continuous variable presented in
the form of + 1 standard deviation (SD) in the normal
distribution with frequency and percentage. Differences in
variables such as demographic factors and medical profiles
between good and bad sleep and also good and bad QOL
were tested by the chisquare test (2 test) and Fisher Exact
test. The Spearman relationship test was used to test normal
non-distributed variables. Significant risk factors for poor
sleep quality and poor QOL were analyzed by stepwise
logistic regression. All analyzes were carried out using
SPSS version 22 (SPSS Inc., Chicago, IL, USA). A P value
of <0.05 was considered statistically significant.

I1l. FINDINGS AND DISCUSSION

There were 123 patients with ESRD involved in this study
(see table 1). All of them completed the questionnaire. The
results of the Spearman correlation analysis show that there
is a relationship between gender and sleep quality. From the
participants, 44.95% were male and 55.05% were female.
Patients with poor sleep quality (PSQI> 5) comprised more
than half (88.6%) of the participants and Poor Quality of
Life (QoL) was found (49.6%). The following table
presents the characteristics of the social-demographic and
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para-clinical laboratory variables (see table 1), and about
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the multiple regression we can see on table 2

results showed that multivariate logistic regression analysis
with vintage p value (0.005) of dialysis was a more
significant predictor than p Value of BMI (0.002) and
cholesterol level p Value (0.001). There was a significant
predictor of poor sleep quality (see table 1 and table 2).

Table 1 Demography characteristic

Good PSQl<=5 Bad PSQI
Variables n=14 >5 n=109 P
F % F °
Age (years) 0.464
20-35 6 42.86% 33 30.28%
36 - 50 | 50.00% 56 S1.38%
51 -65 i 7.14% 20 18,359
Gender (M/F) 0.018
Male 11 78.57% 49 44.95%
Female 3 21.43% 60 55.05%
Marrital status 0.600
Unmarried 2 14.29% 22 20.18%
Married 12 85.71% 87 79.82%
Alcohol Intake 0.215
LUnalcohol 13 D2.86% 86 78.90%
Alcoholic 1 7.14% 23 21.10%
Smoking 0.600
Non-smoker 2 14.29% 22 20.18%
Current Smoker 12 85.71% 87 79.82%
Dialysis Vintage {vears) 0.043
<] year 6 42.86% 18 16.51%
1 -3 year - 28.57% 24 22.02%
4-7 years 3 21.43% 25 22.94%
> 7 year 1 7.14% 42 38.53%
Working Status 0.350
Not working 12 85.71% 81 TA31%
Working 2 14.29% 28 25.69%
BMI (Kg/M?) 0.002
Normal 14 100.00% 52 47.71%
Overweight 0 0.00% 54 49.54%
Moderately ohes 0 0.00% 2 1.83%
Severcly obese 0 0.00% 1 0.92%
By ';_2 test, P < (.05, and spearmen correlation
Table 2. Stepwise logistic regression analysis
Variables Step | Step 7
OR 3% CI pValue OR 95% CI p Value
Gender 3064 070414218 0.133
Dialysis. vinage  2.119 1.157-3.88 0015 2335 1285-4242  0.005**
BMI 1877 1236-2.849 0,003 1864 1264-2749  0.002%*
BUN 1098 0.969-1.243 0.144
Albumin 0328 0.071-1.503 0.151
Kaliym 0.98 0.776-1.237 0.862
Anti, HCY. 0.082 0.007-0.95 0.043
Triglyceride 1015 D.998-1.032 0.079
Cholesterol 1.032 1.012-1,053 0002 1034 1.0)4-1.055  0.001**

Most participants with PSQI> 5 (poor sleep quality) were
women (55.05%) with a long history of dialysis> 7 years
(38.53 %). PSQI scores have an inverse relationship with
age, marital status, alcohol intake and smoking history. The

Several studies have shown a significant relationship
between serum cholesterol levels and sleep quality or
triglyceride levels and quality of life. [14] In this study,
we also found that patients with higher serum cholesterol
levels had worse sleep quality. Sabet et al mentioned that
the risk of poor sleep quality was found to be higher in
patients with a longer history of dialysis> 1 year. [15].
Poor sleep quality in this study is due to conditions
experienced by hemodialysis patients who have difficulty
sleeping due to very high cholesterol levels in the blood,
which includes quantitative aspects of sleep, such as sleep
duration, sleep latency, frequency of awakening, and
subjective aspects from deep sleep and sleep. Poor sleep
quality is often associated with general health problems,
which are also bad. [16] In this study, participants with
PSQI> 5 (poor sleep quality) were women (51.02%).
Sleep disorders can cause problems related to the
endocrine, immune, nervous and cardiovascular systems;
one of them is hypertension. According to Bailie B et al.,
short sleep time is associated with a greater risk of
cardiovascular disease.[1] Incidence or prevalence of high
triglycerides or low HDL cholesterol levels has been
found among individuals who sleep too little, especially
in women. [17] One study also illustrates that shorter
sleep duration produces higher BMI, total cholesterol
levels and triglycerides (Bjovantn B et al 2007). In this
study, the actual hours of sleep were recorded in the PSQI
guestionnaire.

High cholesterol levels can also cause several
complications, including stroke, myocardial infarction,
encephalopathy, and kidney failure. This gender research
is a biological factor that distinguishes between men and
women; gender also distinguishes the quality of sleep
between the two. Some studies also mentioned that sleep
disorders in men are better than women. Any disease can
basically attack humans, both men and women, but there
are some symptoms that have different frequencies
between men and women in hemodialysis patients; one of
which is sleep disorders.

This study shows that demographic factors, lifestyle
factors, biological factors and dialysis factors are not
related to sleep quality with p value> 0.05. Demographic
factors consist of age, sex and occupation. Age can
increase and decrease susceptibility to certain diseases.
Age is one of the risk factors for chronic kidney failure
over time. Kidney function will decrease so that the
Kidneys are unable to do their job. Changes and stress in
old age can be caused by anxiety, depression or physical
iliness that can affect the patient’s sleep quality. The
amount of sleep changes with age. There is a decrease in
the stages of sleep in old age, but some old individuals can
adapt to physiological changes in maintaining sleep
quality. [18].

Good sleep quality is determined by how a person
prepares his sleep patterns at night such as falling asleep,
the ability to stay asleep, and the ease of falling asleep
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without medical help. Good sleep quality is a basic human
need. During sleep, there are various activities in the body
that will affect physical and mental health. Respondents
in this study mostly had poor sleep quality because they
felt there was no other activity and did not feel worried
about the illness they experienced and had become
accustomed to the illness.

The dialysis vintage (p Value 0.005) is a dominant factor
which consists of shifts carried out hemodialysis and long
hemodialysis. The duration of hemodialysis therapy can
cause sleep patterns in patients with chronic renal failure.
This occurs due to progressive symptoms and diseases
from undergoing therapy or complications caused by
long-term hemodialysis therapy or other sleep disorders
such as increased parathyroid hormone, renal
osteodystrophy, breathing disorders during sleep and
excessive daytime.[19] [20] [21]

According to Sekercioglu, et al [22] [23] the first problem
that needs to be addressed is the impact of dialysis on
survival and sleep quality in hemodialysis patients. Based
on characteristics at an early stage, this seems to be an
important concern, because it will have a significant effect
on quality of life. Hemodialysis therapy is associated with
an 8% increase in the risk of death in ESRD. Similar
results have been reported in patients with acute renal
failure and chronic peritoneum. [24]

Laboratory factors in the data measured in this study are
the causes of ESRD. This study shows that cholesterol
levels are the most common cause of chronic kidney
failure in respondents. High level of cholesterol is an
increase in the level of lipids in the blood produced by the
liver and controlled by blood levels. Increased high risk
can reduce the body's ability to react to insulin or can stop
insulin  production altogether which can cause
complications such as diabetes ketoacidosis, and long-
term  hyperglycemia that causes complications.
Cholesterol is a high level of bad fat that is not normal and
can have a negative impact on blood pressure. Bad
cholesterol can also cause several complications, such as
stroke, myocardial infarction, encephalopathy, and kidney
failure. Any disease that causes pain and physical
discomfort can affect sleep problems. Disease can force a
person to sleep in an unusual position that can interfere
with sleep [25] [26].

Using multivariate phased logistic regression analysis,
we found that dialysis vintage was an independent
predictor of poor sleep quality. This is consistent with
many previous findings. Some studies have also found
that poor sleep quality improves the inflammatory process
in women with vintage dialysis more than 1 year
compared to men, and increases the risk profile for high
infectious events in women. [27][28][29][30]

IV. LIMITATION

The significant relationship between risk factors and poor
sleep quality was indicated by gradual logistic regression
analysis. However, there are still some weaknesses in this
study. First, the small numbers of samples and many other
variants such as comorbidity and different dialysis
modalities were not included for further analysis. In
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addition, our chosen participants were limited to rural
areas in Central Java in Indonesia, the results of which
may be far from hemodialysis patients in general. As a
result, we need a large and long-term study in the future
to confirm observations of other factors and results and to
establish a stronger relationship between sleep disorders
and related factors. Despite these limitations, this study
attempts to highlight the high prevalence and negative
effects of sleep quality, increasing awareness of the
importance of recognizing and managing sleep disorders.

V. CONCLUSIONS

According to the results of this study, female
hemodialysis patients need more attention in long-term
care. In addition, it is necessary to pay attention to the
possible relationship between poor sleep quality and
laboratory analyzes that have been carried out on these
patients, for example cholesterol levels so that immediate
medical treatment can be done to reduce the
accompanying symptoms. The duration of dialysis
(vintage dialysis) that has been identified is often
associated with poor quality of life. So, we also need to
assess early and the treatment of sleep disorders for
clinical outcomes remains important. It is recommended
that patient management should improve sleep quality in
addition to managing general medical problems.
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