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Chronic kidney disease is a global health problem with increasing prevalence of 

patients receiving renal replacement therapies such as peritoneal dialysis, 

hemodialysis, and transplantation. Poor sleep quality affected 51% to 91% of 

hemodialysis patients which was relatively more prevalent than general population 

(33% to 42%). Poor sleep quality was often associated with adverse clinical 

outcomes such as higher morbidities and affected immunity and diminished quality 

of life among general population as well as hemodialysis patients, but limited 

evidence was available on sleep quality and its correlation among hemodialysis 

patients in local context. This cross-sectional study aimed to determine whether 

socio-demographic, nutritional and clinical markers could be associated with poor 

sleep quality among hemodialysis patients in Sibu, Sarawak, Malaysia.  

 

Sleep quality of subjects on both dialysis and non-dialysis days was assessed using 

Pittsburgh Sleep Quality Index (PSQI). A pre-tested structured questionnaire was 

used to obtain socio-demographic background while relevant biochemical 

parameters and clinical parameters were retrieved from medical and dialysis records. 

Nutritional status of the subjects was assessed using established Dialysis 

Malnutrition Score (DMS) while anthropometric measurements and hand grip 

strength (HGS) test were assessed using standardized protocols. Dietary intake was 

ascertained by three 24-hour dietary recalls (one dialysis day, one non-dialysis day, 

and one weekend). SPSS version 22.0 was used in statistical analysis of correlation 

and contribution of variables towards sleep quality. 

 

Multistage sampling was applied where cluster sampling was used in choosing study 

location and proportionate stratified random sampling was used in selecting subjects. 

A total of 184 subjects was recruited with mean age of 54.3 ± 12.6 years and 

comprised of 61% of male. Mean DMS, body mass index, mid-arm muscle 
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circumference, and HGS were 11.3 ± 2.3, 24.2 ± 4.6 kg/m2, 26.1 ± 3.9 cm, and 20.9 

± 9.0 kg, respectively. Based on Kidney Disease Outcomes Quality Initiative 

(K/DOQI) guidelines, approximately 40% of the subjects were hypoalbuminemic, 

one-third was hypocholesterolemic and hyperphosphatemic, and one-quarter was 

hyperkalemic. More than three quarters of the subjects had inadequate dietary energy 

and protein intake. Poor sleepers had significantly higher dietary protein, potassium, 

and sodium intake (p < 0.05). Subjects had a mean dialysis vintage of 56.9 ± 51.1 

months, dialysis adequacy (Kt/V) of 1.5 ± 0.3, and interdialytic weight gain (IDWG) 

of 3.4 ± 1.2%, with 30% of them had excessive IDWG. 

 

Slightly more than half of the subjects were poor sleepers when measured objectively. 

However, there was only approximately 15% self-rated themselves had poor sleep. 

Approximately two-third of the subjects had sleep latency more than 15 minutes and 

sleep duration less than seven hours, respectively. There were significant longer sleep 

latency and shorter sleep duration among the subjects on non-dialysis day. Six in ten 

subjects had difficulty with sleep efficiency. Sleep disturbances were evident while 

use of sleep medication was spared. Daytime dysfunction was seen in 30% of the 

subjects. Men (r = 0.160, p = 0.030), higher DMS (r = 0.152, p = 0.039), smaller 

triceps skinfold (r = -0.147, p = 0.047), hyperkalemia (r = 0.161, p = 0.029), higher 

dietary protein (r = 0.157, p = 0.035) and sodium (r = 0.162, p = 0.028) intakes 

correlated significantly with higher global PSQI score, hence poorer sleep quality. 

None of the clinical variables (IDWG, dialysis vintage, and Kt/V) was significantly 

correlated with sleep quality.  

 

Overall, the multiple regression model explained 14.5% of variance in global PSQI 

score with calcium intake from supplementation contributed greatest (4.0%), 

followed by dietary sodium intake (3.1%), serum potassium (2.9%), male sex (2.6%), 

and the least by HGS (2.0%). Hence, higher calcium intake from supplementation, 

lower dietary sodium intake, lower serum potassium, and greater HGS were the 

modifiable risk factors that contributed to better sleep quality among the 

hemodialysis patients. In conclusion, this study showed a high prevalence of poor 

sleep quality and variables such as men, widowhood, HGS, malnutrition, lower 

triceps skinfold, hyperkalemia, higher dietary protein and sodium intake, and lower 

calcium intake from supplementation contributed significantly to poor sleep quality. 

The results emphasized the needs of routine nutritional assessment and appropriate 

intervention in improving the sleep quality among hemodialysis patients. 
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Penyakit buah pinggang kronik sebagai masalah kesihatan global memberi kesan 

kepada sebahagian besar populasi dunia dan jumlah pesakit yang menerima rawatan 

penggantian buah pinggang termasuk dialisis peritonea, hemodialisis, dan 

pemindahan semakin meningkat. Kualiti tidur yang kurang baik mempengaruhi 51% 

hingga 91% pesakit hemodialisis dan adalah lebih lazim berbanding dengan populasi 

umum. Kualiti tidur yang kurang baik membawa kesan buruk kepada hasil klinikal 

dan kualiti hidup dalam kalangan populasi umum serta pesakit hemodialisis, namun 

kajian tentang kualiti tidur dan faktor yang berkaitan dengannya adalah sedikit dan 

terhad dalam kalangan pesakit hemodialisis setempat. Kajian keratan rentas ini 

bertujuan untuk menentukan bagaimana factor sosio-demografi, pemakanan dan 

klinikal berkait dengan kualiti tidur yang kurang baik dalam kalangan pesakit 

hemodialisis di Sibu, Sarawak, Malaysia. 

 

Kualiti tidur pada hari dialisis dan hari bukan dialisis dinilai menggunakan 

Pittsburgh Sleep Quality Index (PSQI). Borang soal selidik berstruktur yang telah 

diuji digunakan untuk mengumpul data tentang latar belakang sosio-demografi 

sementara parameter biokimia dan klinikal yang berkaitan diperoleh dari rekod 

perubatan dan dialisis. Status pemakanan dinilai dengan menggunakan Dialysis 

Malnutrition Score (DMS). Manakala, ukuran antropometrik dan ujian kekuatan 

genggaman (HGS) dinilai mengikut protokol piawaian. Pengambilan makanan 

dinilai menggunakan cara ingatan diet 24 jam selama 3 hari (satu hari dialisis, satu 

hari bujan dialisis, dan satu hari minggu). SPSS versi 22.0 digunakan untuk 

menganalisis perkaitan dan sumbangan pembolehubah terhadap kualiti tidur. 

 

Pensampelan pelbagai peringkat telah digunakan di mana pensampelan kluster 

digunakan untuk memilih lokasi pengajian dan pensampelan rawak berstrata 



© C
OPYRIG

HT U
PM

iv 

 

berkadar digunakan untuk memilih subjek. Sejumlah 184 subjek mengambil 

bahagian dalam kajian ini. Subjek terdiri daripada 61% lelaki dan min umur populasi 

kajian ialah 54.3 ± 12.6 tahun. Min DMS, indeks jisim tubuh, lilitan otot pertengahan 

lengan, dan HGS adalah 11.3 ± 2.3, 24.2 ± 4.6 kg/m2, 26.1 ± 3.9 cm, dan 20.9 ± 9.0 

kg masing-masing. Berdasarkan panduan Kidney Disease Outcomes Quality 

Initiative (K/DOQI), kira-kira 40% daripada subjek mempunyai albumin yang 

rendah, satu pertiga yang kolesterol rendah dan fosforus tinggi, dan satu perempat 

mempunyai kalium yang tinggi. Lebih daripada tiga suku subjek mempunyai 

pengambilan tenaga dan protein yang tidak mencukupi. Pengambilan protein, kalium, 

dan natrium adalah lebih tinggi pada subjek yang tidur kurang baik (p < 0.05). Purata 

tempoh dialisis ialah 56.9 ± 51.1 bulan, kecekapan dialisis (Kt/V) sebanyak 1.5 ± 0.3, 

dan berat badan antara dialisis (IDWG) sebanyak 3.4 ± 1.2% di mana 30% daripada 

mereka mempunyai IDWG berlebihan. 

 

Lebih daripada separuh subjek mempunyai kualiti tidur yang kurang baik secara 

objektif manakala hanya kira-kira 15% menilai sendiri mempunyai kualiti tidur yang 

kurang baik. Kira-kira dua pertiga daripada subjek mempunyai kependaman tidur 

lebih daripada 15 minit dan jangka waktu tidur kurang daripada tujuh jam. 

Kependaman tidur adalah lebih panjang dan jangka waktu tidur adalah kurang pada 

hari bukan dialisis. Enam dari sepuluh subjek mempunyai kecekapan tidur yang 

kurang. Subjek sering mengalami gangguan tidur tetapi jarang menggunakan ubat 

tidur. Gangguan pada siang hari terdapat dalam 30% subjek. Lelaki (r = 0.160, p = 

0.030), skor DMS yang lebih tinggi (r = 0.152, p = 0.039), lipatan kulit pada triceps 

yang lebih kecil (r = -0.147, p = 0.047), dan pengambilan protein (r = 0.157, p = 

0.035) dan natrium (r = 0.162, p = 0.028) yang lebih banyak berkait signifikasi 

dengan skor PSQI yang lebih tinggi. Parameter klinikal terdapat tiada kaitan dengan 

skor PSQI. Sebaliknya, serum protein yang rendah, kalium yang tinggi, dan 

pengambilan lemak dan natirum yang lebih tinggi berkaitan dengan kualiti tidur yang 

kurang baik. Serum kalium dan fosforus yang tinggi, pengambilan protein, lemak, 

dan fosforus yang tinggi berkait rapat dengan kependaman tidur yang lebih panjang. 

Lelaki berkait dengan jangka waktu tidur yang pendek. Lelaki, berusia, skor DMS 

yang tinggi, dan pengambilan natrium yang tinggi berkait dengan kecekapan tidur 

yang rendah. Pengambilan karbohidrat yang rendah dan lemak yang tinggi berkait 

dengan gangguan tidur yang lebih kerap. Serum kalsium yang tinggi berkait dengan 

penggunaan ubat tidur dan gangguan siang hari yang kerap. Skor DMS yang tinggi 

juga berkait dengan gangguan siang hari. 

 

Model regresi berganda menjelaskan 14.5% variasi terhadap skor PSQI global 

melalui pengambilan kalsium dari suplemen (4.0%), pengambilan natrium daripada 

diet (3.1%), serum kalium (2.9%), lelaki (2.6 %), dan HGS (2.0%). Ini menunjukkan 

pengambilan kalsium yang lebih tinggi daripada suplemen, pengambilan natrium 

yang lebih rendah, serum kalium yang lebih rendah, dan HGS yang lebih kuat 

merupakan faktor risiko dapat diubahsuai yang menyumbang kepada kualiti tidur 

yang lebih baik. Secara keseluruhannya, kajian ini menunjukkan kelaziman kualiti 

tidur yang kurang baik yang tinggi. Lelaki, janda/duda, HGS, kekurangan zat 

makanan, lipatan kulit pada triceps yang lebih kecil, serum kalium yang tinggi, 

pengambilan protein dan natrium yang lebih tinggi, dan pengambilan kalsium yang 

lebih rendah daripada supplemen memberi sumbangan yang ketara terhadap kualiti 
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tidur yang kurang baik. Keputusan ini menekankan keperluan penilaian status nutritsi 

yang kerap antara pesakit hemodialisis dan intervensi pemakanan yang sesuai harus 

dilakukan untuk meningkatkan kualiti tidur. 
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GLOSSARY OF TERMS 

Sleep quality: Sleep quality of this study employed Pittsburgh Sleep Quality Index 

(PSQI) which provided a measure of global sleep quality of the past month based on 

a subject’s perception on an array of sleep measures, including overall sleep quality, 

sleep onset latency, sleep duration or total sleep time, habitual sleep efficiency, sleep 

disturbances, use of sleeping medication, and daytime dysfunction. 

 

Subjective sleep quality: Perception of an individual on the satisfaction of sleep 

experience, integrating aspects of sleep initiation, sleep maintenance, sleep quantity, 

and refreshment upon awakening (Kline, 2013b). 

 

Sleep latency: The amount of time needed to fall asleep (Hall, 2013).  

 

Sleep duration: The total amount of sleep obtained, either during the nocturnal 

sleep episode or across the 24-h period (Kline, 2013a). In this study, it was defined 

as total sleep time where time in bed minus the amount of sleep latency and amount 

of time spent awake during the night (Hall, 2013). 

 

Sleep efficiency: A proportional sleep continuity measure which referred to the 

percentage of time in bed spent asleep. The calculation was as follow: (time spent 

asleep/ time in bed) x 100 (Hall, 2013).  

 

Sleep disturbances: Sleep disruptive events such as spontaneous arousal, apnea, 

nightmare, physical pain etc., which interrupted an individual’s sleep (Krystal & 

Edinger, 2008). 

 

Daytime dysfunction: Loss in enthusiasm towards things and affected daytime 

function such as driving, eating meals, or engaging in social activity due to excessive 

daytime sleepiness as a result of frequent sleep disruption (Luyster, 2013). 
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CHAPTER 1 
 

INTRODUCTION 

 

1.1 Background 

Chronic kidney disease (CKD) is a serious public health problem (Jha et al., 2013) and 

ranked as the 12th most common cause of death and the 17th leading cause of global 

years of life lost in the 2015 Global Burden of Disease Study (Wang et al., 2016). 

Defined as a progressive loss of kidney function and performance of nephrons over a 

period of time (Ebrahimzadehkor, Dorri, & Yapan-Gharavi, 2014), chronic kidney 

disease can be classified into different stages based on estimated glomerular filtration 

rate (GFR). End stage renal disease (ESRD) is the most advanced stage of CKD where 

kidneys function below 10 to 15% or GFR is less than 15 ml/min/1.73 m2 (Kidney 

Disease: Improving Global Outcomes (KDIGO) 2012 Clinical Practice Guideline for 

the Evaluation and Management of Chronic Kidney Disease). At this stage, renal 

replacement therapy (RRT) which partially replaces the renal functions is required to 

sustain life. Damage caused by CKD is non-reversible and affects health, nutritional 

status, and quality of life of patients significantly (Fonseca et al., 2016). 

 

Global statistics shows incline number of ESRD cases undergo RRT. In the United 

States, the prevalence of treated ESRD in year 2015 was 2,138 pmp (per million 

population), with an increment of 3% since 2014 and 35% since 2005 (United States 

Renal Data System, 2017). In Malaysia, the prevalence of treated ESRD patients had 

increased from 562 pmp in 2006 to at least 1,220 pmp in 2015, with the increment of 

more than two-fold, in just a decade (Wong & Goh, 2017). The treatment rate in 

Malaysia had increased steeply and was relatively higher than the rate in developed 

countries with higher gross domestic product per capita, such as Australia (968 pmp 

in 2015) and New Zealand (950 pmp in 2015) (United States Renal Data System, 

2017). Meanwhile, dialysis patients in Malaysia had doubled from 105 pmp in 2005 

to 261 pmp in 2015 (United States Renal Data System, 2017). This is in parallel with 

the increased prevalence of diabetes mellitus in the nation as reported in the most 

recent national surveillance of National Health and Morbidity Survey (Institute for 

Public Health (IPH), 2015). 

 

Common RRTs available for ESRD patients include peritoneal dialysis, hemodialysis 

(HD), and renal transplantation. Among these, HD is the most preferred treatment 

modality. Worldwide, there was approximately 90% of dialysis patients received HD 

treatment (Karopadi, Mason, Rettore, & Ronco, 2013; Macneill, Casula, Shaw, & 

Castledine, 2016; United States Renal Data System, 2017). A similar scenario is 

documented in Malaysia (Wong & Goh, 2017), including Sarawak. In Sarawak, the 

prevalence of patients receiving HD treatment had increased from 840 in 2005 to 2,076 

in 2015, with a prevalence rate of 788 pmp in 2015 (Wong & Goh, 2017). 

Hemodialysis treatment is preferable than other RRTs as facilities on peritoneal 

dialysis such as centers and trained health workers in providing peritoneal dialysis 

services and education are less accessible than HD in Malaysia. Besides, high 
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mortality risk associated with peritonitis could have also contributed to the choice of 

HD as the modality treatment method among the ESRD patients. On the other hand, 

despite kidney transplantation is the optimal therapy for ESRD patients, over the 

ensuing years, the transplant rate has remained low with an average of 60 transplants 

annually (Wong & Goh, 2017), attributed to cultural and religious barriers, increased 

accessibility to dialysis facilities and challenge to match biocompatible kidney for 

transplantation. 

 

1.2 Problem Statement 

There is steadily increase in the incidence of HD patients in Malaysia. Various health 

problems that are prominent among local HD patients include malnutrition or protein-

energy wasting (PEW) (Harvinder et al., 2016), inadequate dietary intake or poor 

appetite (Nor Baizura, Chan, Zalilah, & Choo, 2013; Sahathevan et al., 2015), 

hyperphosphatemia, excessive interdialytic weight gain (IDWG) (Ho & Chan, 2018), 

poor quality of life (Nor Baizura et al., 2013), psychological disorders, sleep disorders 

(Ramatillah, Sulaiman, Khan, & Ong, 2017), and others. Frequent sleep complaints 

among HD patients include insomnia (Ezzat & Mohab, 2015; Sabry et al., 2010), 

waking up early (Chen et al., 2006), excessive daytime sleepiness (Chen et al., 2006), 

restless leg syndrome (Sabry et al., 2010), and sleep apnea (Chen et al., 2006; Sabry 

et al., 2010). Among all, nocturnal and daytime sleepiness were associated with 

negative impacts on general health status, life satisfaction, emotion, and work 

performance (Garbarino, Lanteri, Durando, Magnavita, & Sannita, 2016). In Malaysia, 

government remains as the largest institutional provider for dialysis treatment cost, 

drugs and other healthcare services to dialysis patients (Wong & Goh, 2017). The 

remarkable growth in ESRD patients and disease related health complications such as 

poor sleep quality inevitably places an enormous human, economic and social heavy 

burden on the healthcare system of Malaysia. Therefore, there is an urgent need to 

address the poor sleep quality and its determinants among HD patients, before 

appropriate intervention can be embarked to reduce the poor sleep related economic 

burden on the government.  

 

In recent years, morbidity and mortality rates among HD patients had markedly 

reduced with the advancement in dialysis therapy and treatment (Chang & Yang, 

2011). Enormous intervention programs were carried out in improving the nutritional 

problems such as malnutrition, hyperphosphatemia, and inadequate dietary intake. 

However, poor sleep quality which was frequently reported among dialysis patients 

received little attention locally. Globally, high prevalence of poor sleep quality (51 to 

91%) (Abdelwhab, Kamel, & Noshey, 2010; Chang & Yang, 2011; Firoz, Shafipour, 

Jafari, Hosseini, & Charati, 2016; Iliescu, Yeates, & Holland, 2004; Köse, Turgutalp, 

Kiykim, & Çelik, 2014; Masoumi, Naini, Aghaghazvini, Amra, & Gholamrezaei, 

2013; Mehrabi, Sarikhani, & Roozbeh, 2017; Sabet, Naghizadeh, & Azari, 2012; 

Trbojević-Stanković et al., 2014; Zeydi et al., 2014) and sleep problems (50 to 80 %) 

(Abdelwhab et al., 2010; Chen et al., 2006; Iliescu et al., 2003; Sabet et al., 2012; 

Sabry et al., 2010) were noticed among dialysis patients, such information however is 

scarce at the local context.  

Earlier studies showed a majority of dialysis patients encountered with sleeping 

problems had poor quality of life (Elder et al., 2008; Fonseca et al., 2016; Roumelioti 
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et al., 2011; Saad et al., 2015), malnourished (Bilgic et al., 2012), and increase 

morbidity and mortality (Fonseca et al., 2016; Mehrabi et al., 2017). Sleep problems 

especially sleep apnea had been found to increase the cardiovascular-related outcomes 

such as systemic hypertension, coronary artery disease, and cerebrovascular disease 

in kidney disease patients (Abdelwhab et al., 2010). Poor sleep quality may also 

negatively affect immunity and cause death in patients with ESRD (Sabbatini et al., 

2008; Sabet et al., 2012). Furthermore, quality of sleep of HD patients had a strong 

association with mental and physical well-being, where poor sleepers had lower 

health-related quality of life (Elder et al., 2008; Iliescu et al., 2003; Roumelioti et al., 

2011). In view of poor sleep quality has tremendous health implications, this signifies 

more research is deem needed to identify factors associated with sleep quality among 

dialysis patients. 

 

The etiology of poor sleep quality among dialysis patients is multifactorial which 

include psychological factors such as anxiety, fatigue, and depression (Afsar & Elsurer, 

2013; Danielle, Mahamat, Francois, Marie-Patrice, & Gloria, 2017), and physical 

disturbances such as high blood pressure, muscle cramps, and electrolytes imbalances 

(Sabry et al., 2010). Metabolic factors such as older age, female (Chang & Yang, 

2011), overweight or obesity (Afsar & Elsurer, 2013), anemia, hypoalbuminemia, 

bone pain, pruritus (Abdelwhab et al., 2010), uremic toxins (Dryl-Rydzyńska, Sak, & 

Książek, 2014), hyperphosphatemia (Unruh et al., 2006), malnutrition (Bilgic et al., 

2012), and volume overload were reported to be associated with poor sleep quality. 

Clinical parameters such as dialysis adequacy and longer dialysis vintage had been 

found to be associated with poor sleep quality in other populations (Chang & Yang, 

2011; Einollahi, Motalebi, Rostami, Nemati, & Salesi, 2015; Masoumi et al., 2013), 

while how IDWG, being a well-recognized clinical parameters may influence sleep 

quality among HD patients is yet to be explored. To the best of knowledge, there is no 

previous study conducted to address how the above factors may influence sleep quality 

among hemodialysis patients at the local context.   

 

Despite several factors were found to be associated with poor sleep quality, interaction 

between dietary nutrients intake and poor sleep quality has yet to be established among 

dialysis population. Only a few observational studies tried to examine the association 

between habitual sleep patterns and diet in general population, where most of the 

studies focused on sleep duration (Lai & Say, 2013; Lindseth & Murray, 2016; 

Nishiura, Noguchi, & Hashimoto, 2010; Peuhkuri, Sihvola, & Korpela, 2012). 

Peuhkuri et al. (2012) reported sleep duration could modify dietary choices, dietary 

patterns, and dietary consumption of a person or vice versa. For instance, post-

menopausal women who had higher consumption of dietary fat slept less, as verified 

by actigraphy (Grandner, Kripke, Naidoo, & Langer, 2010). Study in India found 

insomniac adults had significant lower total calorie, protein, carbohydrate intake 

compared to normal sleepers (Zadeh & Begum, 2011). Although results from 

observational studies suggested a relationship between sleep duration and dietary 

factors may exist, such relationship is not well understood neither among general 

population, nor among HD patients. In addition, plausible data is available on how 

dietary intakes may affect other components of sleep including sleep disturbances, 

sleep latencies, or sleep efficiency.   
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Sleep problem is one of the common psychological disorders among HD patients that 

is often overlooked as patients may not manifest symptoms. Among the stated 

etiologies of poor sleep quality in dialysis population, nutritional problems which 

include malnutrition or PEW, inadequate dietary intake, poor compliance to dietary 

restriction, and clinical problem of excessive IDWG were prevalent. When the 

associations between these prominent factors and sleep are established, precise and 

effective actions could be carried out in combating those problems associated with 

sleep. Meanwhile, despite studies had consistently documented poor sleep quality 

were associated with numerous clinical consequences, most of the available studies 

involved Caucasians (Dryl-Rydzyńska et al., 2014; Trbojević-Stanković et al., 2014) 

and Asians (Bilgic et al., 2012; Chang & Yang, 2011; Einollahi et al., 2015), with 

none local study available to date. As sleep problem is multifactorial in etiology, 

identifying the contributors by applying multifactorial analysis is empirical. For the 

best of knowledge, most of the previous studies employed bivariate analysis, which 

limit the possibilities of certain factors that contributed significantly to poor sleep 

quality. 

 

With these research gaps in mind, the following are the research questions to enable 

the topic to be fully explored: 

1. What is the prevalence of poor sleep quality among HD patients in Sibu, 

Sarawak? 

2. Are there any difference on socio-demographic factors, nutritional and clinical 

markers have differences between good sleepers and poor sleepers among HD 

patients? 

3. Are socio-demographic factors, nutritional and clinical markers correlate with 

sleep quality among HD patients? 

4. What is/ are the significant contributor(s) of poor sleep quality among HD 

patients? 

 

1.3 Significance of Study 

This study aims to investigate the factors that might associate with poor sleep quality 

among HD patients, namely socio-demographic factors, nutritional markers 

(nutritional status, anthropometric measurements, handgrip strength, biochemical 

parameters, dietary intake), and clinical parameters. Various documentations reported 

high prevalence of poor sleep quality among HD patients (Abdelwhab et al., 2010; 

Firoz et al., 2016; Masoumi et al., 2013; Mehrabi et al., 2017). There is however very 

limited study available to delineate factors associated with poor sleep quality among 

HD patients in Malaysia. Meanwhile, studies on prevalence of poor sleep quality 

among HD patients in Sibu, Sarawak are scarce. This signifies the importance of such 

study in the local context. Such information will allow health care professionals such 

as medical practitioners, pharmacists, psychologists, nurses, and dietitians as well as 

other researchers to put more efforts in improving sleep quality, at the same time to 

optimize clinical outcomes of the HD patients. 

 

Furthermore, this study can contribute in providing baseline data regarding sleep 

quality of local HD patients. In addition, the findings of this study enable researchers 
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to increase the understanding and knowledge on the sleep quality of HD patients in 

Sibu, Sarawak. The detailed knowledge is important in implementing appropriate and 

effective activities or programs in order to improve sleep quality among HD patients 

in Malaysia. 

 

1.4 Objectives of Study 

General objective 

To determine factors that associated with poor sleep quality among HD patients in 

Sibu, Sarawak. 

 

Specific objectives 

1. To identify the socio-demographic factors (age, sex, ethnicity, educational 

level, marital status, household size, and household monthly income), 

nutritional markers (nutritional status score, anthropometric measurements, 

handgrip strength, biochemical parameters, and dietary intake), clinical 

markers (IDWG, dialysis vintage, dialysis adequacy, co-morbodity), and sleep 

quality among HD patients. 

2. To determine the prevalence of poor sleep quality among HD patients. 

3. To compare socio-demographic factors, nutritional markers, clinical markers, 

and sleep components between good sleepers and poor sleepers. 

4. To determine the correlation of sleep quality with socio-demographic factors, 

nutritional markers, and clinical markers among HD patients. 

5. To determine the contributors of poor sleep quality in HD patients. 

 

1.5 Research Hypotheses 

1. There were significant differences on socio-demographic factors, nutritional 

markers, clinical markers, and sleep components between good sleepers and 

poor sleepers. 

2. There were significant correlations of sleep quality with socio-demographic 

factors, nutritional markers, and clinical markers among HD patients. 

3. There were significant contributors of poor sleep quality among HD patients. 

 

1.6 Conceptual Framework 

Figure 1.1 showed the conceptual framework of this study. Older age (Chang & Yang, 

2011; Firoz et al., 2016) and women (Chang & Yang, 2011) were associated with poor 

sleep quality. According to Mehrabi et al. (2017), higher body mass index (BMI) was 

associated with poorer sleep quality. Bilgic et al. (2012), Sabry et al. (2010) and Zeydi 

et al. (2014) reported that  poor sleep quality was associated with anemia, 

hypoalbuminemia, hyperphosphatemia, and malnutrition. Inadequate dialysis was also 

associated with poor sleep quality among HD patients (Afsar & Elsurer, 2013). The 

present study examined how demographic and socioeconomic factors, nutritional 
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markers, and clinical markers were associated with sleep quality among HD patients, 

with the latter being the dependent variable of this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1: Contribution of Socio-demographic Factors, Nutritional and 

Clinical Markers towards Poor Sleep Quality among Hemodialysis Patients 

 

Socio-Demographic Factors 

 Age 

 Sex 

 Ethnicity 

 Educational level 

 Marital status 

 Employment status 

 Household size 

 Household monthly income 

Nutritional Markers 

 Nutritional status score 

 Anthropometric measurements 

 Handgrip strength 

 Biochemical parameters 

 Dietary intake 

Clinical Markers 

 Interdialytic weight gain 

 Dialysis vintage 

 Dialysis adequacy (Kt/V) 

 Co-morbidity 

Sleep Quality 



© C
OPYRIG

HT U
PM

106 

 

REFERENCES 

Abassi, M. R., Safavi, A., Haghverdi, M., & Saedi, B. (2016). Sleep disorders in ESRD 

patients undergoing hemodialysis. Acta Medica Iranica, 54(3), 176–184. 

Abdelwhab, S., Kamel, M., & Noshey, M. (2010). Sleep disorders in hemodialysis 

patients. Kidney, 19(4), 175–181. 

Abdul Halim, A. G., Karupaiah, T., Koh, K. H., & Ahmad Fauzi, A. R. (2017). Chapter 

7: Nutritional status on dialysis. 23rd Report of the Malaysian Dialysis & 

Transplant Registry 2015. Kuala Lumpur: The National Renal Registry. 

Afaghi, A., O’Connor, H., & Chow, C. M. (2007). High-glycemic-index carbohydrate 

meals shorten sleep onset. American Journal of Clinical Nutrition, 85(2), 426–

430. 

Afsar, B., & Elsurer, R. (2013). The relationship between sleep quality and daytime 

sleepiness and various anthropometric parameters in stable patients undergoing 

hemodialysis. Journal of Renal Nutrition, 23(4), 296–301. 

Araujo, S. M. H. A., Bruin, V. M. S., Daher, E. F., Medeiros, C. A. M., Almeida, G. 

H., & Bruin, P. F. C. (2011). Quality of sleep and day-time sleepiness in chronic 

hemodialysis: A study of 400 patients. Scandinavian Journal of Urology and 

Nephrology, 45(5), 359–364. 

Argekar, P., Griffin, V., Litaker, D., & Rahman, M. (2007). Sleep apnea in 

hemodialysis patients: Risk factors and effect on survival. Hemodialysis 

International, 11(4), 435–441. 

Aris, T., Zainuddin, A. A., Ahmad, N. A., & Kaur, J. (Eds.). (2014). National Health 

and Morbidity Survey 2014: Malaysian Adult Nutrition Survey (MANS) Vol. II: 

Survey findings. Kuala Lumpur: Institute for Public Health, National Institutes of 

Health, Ministry of Health. 

Arnaud, C., Dematteis, M., Pepin, J., Baguet, J., & Lévy, P. (2009). Obstructive sleep 

apnea, immuno-inflammation, and atherosclerosis. Seminars in 

Immunopathology, 31(1), 113–125. 

As’habi, A., Tabibi, H., Nozary-Heshmati, B., Mahdavi-Mazdeh, M., & Hedayati, M. 

(2014). Comparison of various scoring methods for the diagnosis of protein-

energy wasting in hemodialysis patients. International Urology and Nephrology, 

46(5), 999–1004. 

Atlantis, E., Martin, S. A., Haren, M. T., Taylor, A. W., & Wittert, G. A. (2009). 

Inverse associations between muscle mass, strength, and the metabolic syndrome. 

Metabolism-Clinical and Experimental, 58(7), 1013–1022. 

Azri, M. A., Dahlan, A., Masuri, M. G., & Isa, K. A. M. (2016). Sleep quality among 

older persons in institutions. Procedia - Social and Behavioral Sciences, 234, 74–

82. 

Bathla, N., Ahmad, S., Gupta, R., & Ahmad, S. (2017). Prevalence and predictors of 

poor sleep quality in patients on maintenance hemodialysis. Sleep and Vigilance, 

1(1), 31–36. 



© C
OPYRIG

HT U
PM

107 

 

Beecroft, J. M., Hoffstein, V., Pierratos, A., Chan, C. T., Mcfarlane, P. A., & Hanly, 

P. J. (2007). Pharyngeal narrowing in end-stage renal disease: Implications for 

obstructive sleep apnoea. European Respiratory Journal, 30, 965–971. 

Bethke, P. C., & Jansky, S. H. (2008). The effects of boiling and leaching on the 

content of potassium and other minerals in potatoes. Journal of Food Science, 

75(5), 80–85. 

Beto, J. A., Schury, K. A., & Bansal, V. K. (2016). Strategies to promote adherence 

to nutritional advice in patients with chronic kidney disease: A narrative review 

and commentary. International Journal of Nephrology and Renovascular 

Disease, 9, 21–33. 

Bilgic, A., Akgul, A., Sezer, S., Arat, Z., Ozdemir, F. N., & Haberal, M. (2007). 

Nutritional status and depression, sleep disorder, and quality of life in 

hemodialysis patients. Journal of Renal Nutrition, 17(6), 381–388. 

Bilgic, A., İbis, A., Tutal, E., Koc, S., Sezer, S., & Ozdemir, N. (2012). Association 

of nutritional status with depression and sleep disorders in elderly end stage renal 

disease patients - Does chronic inflammation cause it all? Turkish Nephrology 

Dialysis Transplantation, 21(2), 148–155. 

Biruete, A., Jeong, J. H., Barnes, J. L., & Wilund, K. R. (2017). Modified nutritional 

recommendations to improve dietary patterns and outcomes in hemodialysis 

patients. Journal of Renal Nutrition, 27(1), 62–70. 

Black, A. (2000). Critical evaluation of energy intake using the Goldberg cut-off for 

energy intake: Basal metabolic rate. A practical guide to its calculation, use and 

limitations. International Journal of Obesity, 24, 1119–1130. 

Bornivelli, C., Alivanis, P., Giannikouris, I., Arvanitis, A., Choustoulakis, I., 

Georgopoulou, K., … Zervos, A. (2008). Relation between insomnia mood 

disorders and clinical and biochemical parameters in patients undergoing chronic 

hemodialysis. Journal of Nephrology, 21(suppl 13), S78–S83. 

Bots, C. P., Brand, H. S., Veerman, E. C. I., Valentijn-Benz, M., Van Amerongen, B. 

M., Valentijn, R. M., … Aermerogen, A. V. N. (2004). Interdialytic weight gain 

in patients on hemodialysis is associated with dry mouth and thirst. Kidney 

International, 66, 1662–1668. 

Burrowes, J. D., Russell, G. B., Unruh, M., & Rocco, M. V. (2012). Is nutritional 

status associated with self-reported sleep quality in the HEMO study cohort? 

Journal of Renal Nutrition, 22(5), 461–471. 

Buysse, D. J., Reynolds, C. F., Monk, T. H., Berman, S. R., & Kupfer, D. J. (1989). 

The Pittsburgh Sleep Quality Index: A new instrument psychiatric practice and 

research. Psychiatry Research, 28(2), 193–213. 

Cabezas-Rodriguez, I., Carrero, J. J., Zoccali, C., Qureshi, A. R., Ketteler, M., Floege, 

J., … Cannata-Andia, J. B. (2013). Influence of body mass index on the 

association of weight changes with mortality in hemodialysis patients. Clinical 

Journal of the American Society of Nephrology, 8(10), 1725–1733. 

Calvo, M. S., Moshfegh, A. J., & Tucker, K. L. (2014). Assessing the health impact 

of phosphorus in the food supply: Issues and considerations. Advances in 



© C
OPYRIG

HT U
PM

108 

 

Nutrition, 5(1), 104–113. 

Cappuccio, F. P., D’Elia, L., Strazzullo, P., & Miller, M. A. (2010). Sleep duration 

and all-cause mortality: A systematic review and meta-analysis of prospective 

studies. Sleep, 33(5), 585–592. 

Carrero, J. J., Stenvinkel, P., Cuppari, L., Ikizler, T. A., Kalantar-Zadeh, K., Kaysen, 

G., … Franch, H. A. (2013). Etiology of the protein-energy wasting syndrome in 

chronic kidney disease: A consensus statement from the International Society of 

Renal Nutrition and Metabolism (ISRNM). Journal of Renal Nutrition, 23(2), 

77–90. 

Castro, J. R. L., Junior, G. B. S., Carvalho, A. F., Hyphantis, T. N., Farias, L. D. A. 

B., Libório, A. B., & Daher, E. F. (2014). Cancer patients under maintenance 

hemodialysis: Relationship between quality of life, depression, sleep quality and 

malnutrition-inflammation score. Blood Purification, 38(1), 46–54. 

Çengić, B., Resić, H., Spasovski, G., Avdić, E., & Alajbegović, A. (2012). Quality of 

sleep in patients undergoing hemodialysis. International Urology and 

Nephrology, 44(2), 557–567. 

Centers for Disease Control and Prevention. (2013). Nationah Health and Nutrition 

Examination Survey (NHANES) muscle strength procedures manual. Retrieved 

December 14, 2016, from https://wwwn.cdc.gov/nchs/data/nhanes/2013-

2014/manuals/Muscle_Strength_2013.pdf 

Chang, S., & Yang, T. (2011). Sleep quality and associated factors in hemodialysis 

patients. Acta Nephrologica, 25(3), 97–104. 

Chen, H. C., Hsu, N. W., & Chou, P. (2017a). The association btween sleep duration 

and hand grip strength in community-dwelling older adults: The Yilan study, 

Taiwan. Sleep, 40(4). 

Chen, H. Y., Cheng, I. C., Pan, Y. J., Chiu, Y. L., Hsu, S. P., Pai, M. F., … Wu, K. D. 

(2011). Cognitive-behavioral therapy for sleep disturbance decreases 

inflammatory cytokines and oxidative stress in hemodialysis patients. Kidney 

International, 80(4), 415–422. 

Chen, L. K., Liu, L. K., Woo, J., Assantachai, P., Auyeung, T. W., Bahyah, K. S., … 

Arai, H. (2014). Sarcopenia in Asia: Consensus report of the Asian Working 

Group for Sarcopenia. Journal of the American Medical Directors Association, 

15(2), 95–101. 

Chen, W. C., Lim, P. S., Wu, W. C., Chiu, H. C., Chen, C. H., Kuo, H. Y., … Woods, 

H. F. (2006). Sleep behavior disorders in a large cohort of Chinese (Taiwanese) 

patients maintained by long-term hemodialysis. American Journal of Kidney 

Diseases, 48(2), 277–284. 

Chen, Y., Cui, Y., Chen, S., & Wu, Z. (2017b). Relationship between sleep and muscle 

strength among Chinese university students: A cross-sectional study. Journal of 

Musculoskeletal & Neuronal Interactions, 17(4), 327–333. 

Chiu, Y. L., Chuang, Y. F., Fang, K. C., Liu, S. K., Chen, H. Y., Yang, J. Y., … Tsai, 

T. J. (2009). Higher systemic inflammation is associated with poorer sleep 

quality in stable haemodialysis patients. Nephrology, Dialysis, Transplantation, 



© C
OPYRIG

HT U
PM

109 

 

24(1), 247–251. 

Choi, H. Y., & Ha, S. K. (2013). Potassium balances in maintenance hemodialysis. 

Electrolytes & Blood Pressure, 11(1), 9–16. 

Cohen, S. D., Patel, S. S., Khetpal, P., Peterson, R. a, & Kimmel, P. L. (2007). Pain, 

sleep disturbance, and quality of life in patients with chronic kidney disease. 

Clinical Journal of the American Society of Nephrology, 2(5), 919–925. 

Cupisti, A., D’Alessandro, C., Valeri, A., Capitanini, A., Meola, M., Betti, G., & 

Barsotti, G. (2010). Food intake and nutritional status in stable hemodialysis 

patients. Renal Failure, 32(1), 47–54. 

Cupisti, A., & Kalantar-Zadeh, K. (2013). Management of natural and added dietary 

phosphorus burden in kidney disease. Seminars in Nephrology, 33(2), 180–190. 

D’Alessandro, C., Piccoli, G. B., & Cupisti, A. (2015). The “phosphorus pyramid”: A 

visual tool for dietary phosphate management in dialysis and CKD patients. BMC 

Nephrology, 16(9), 1–6. 

da Silva, A. A., de Mello, R. G. B., Schaan, C. W., Fuchs, F. D., Redline, S., & Fuchs, 

S. C. (2016). Sleep duration and mortality in the elderly: A systematic review 

with meta-analysis. BMJ Open, 6(2), e008119. 

Danielle, F. M. E. H., Mahamat, M., Francois, K. F., Marie-Patrice, H., & Gloria, A. 

(2017). Sleep quality on maintenance hemodialysis patients in Douala General 

Hospital in Cameroon. Open Journal of Nephrology, 7(03), 61–68. 

Dattilo, M., Antunes, H. K. M., Medeiros, A., Neto, M. M., Souza, H. S., Tufik, S., & 

De Mello, M. T. (2011). Sleep and muscle recovery: Endocrinological and 

molecular basis for a new and promising hypothesis. Medical Hypotheses, 77(2), 

220–222. 

Daugirdas, J. T. (1993). Second generation logarithmic estimates of single-pool 

variable volume Kt/V: An analysis of error. Journal of the American Society of 

Nephrology, 4(5), 1205–1213. 

Daugirdas, J. T., Depner, T. A., Inrig, J., Mehrotra, R., Rocco, M. V., Suri, R. S., … 

Brereton, L. (2015). KDOQI Clinical Practice Guideline for hemodialysis 

adequacy: 2015 update. American Journal of Kidney Diseases, 66(5), 884–930. 

Daugirdas, J. T., Leypoldt, J. K., Akonur, A., Greene, T., & Depner, T. A. (2013). 

Improved equation for estimating single-pool Kt/V at higher dialysis frequencies. 

Nephrology Dialysis Transplantation, 28(8), 2156–2160. 

Davies, S. K., Ang, J. E., Revell, V. L., Holmes, B., Mann, A., Robertson, F. P., … 

Skene, D. J. (2014). Effect of sleep deprivation on the human metabolome. 

Proceedings of the National Academy of Science, 111(29), 10761–10766. 

Davos, C. H., Doehner, W., Rauchhaus, M., Cicoira, M., Francis, D. P., Coats, A. J. 

S., … Anker, S. D. (2003). Body mass and survival in patients with chronic heart 

failure without cachexia: The importance of obesity. Journal of Cardiac Failure, 

9(1), 29–35. 

de Araújo, I. C., Kamimura, M. A., Draibe, S. A., Canziani, M. E. F., Manfredi, S. R., 

Avesani, C. M., … Cuppari, L. (2006). Nutritional parameters and mortality in 



© C
OPYRIG

HT U
PM

110 

 

incident hemodialysis patients. Journal of Renal Nutrition, 16(1), 27–35. 

de Fornasari, M. L. L., & dos Santos Sens, Y. A. (2017). Replacing phosphorus-

containing food additives with foods without additives reduces phosphatemia in 

end-stage renal disease patients: A randomized clinical trial. Journal of Renal 

Nutrition, 27(2), 97–105. 

Deboer, T. (2013). Behavioral and electrophysiological correlates of sleep and sleep 

homeostasis. In P. Meerlo, R. M. Benca, & T. Abel (Eds.), Sleep, Neuronal 

Plasticity and Brain Function. Springer, Berlin, Heidelberg. 

Delanaye, P., Quinonez, K., Buckinx, F., Krzesinski, J. M., & Bruyère, O. (2017). 

Hand grip strength measurement in haemodialysis patients: Before or after the 

session? Clinical Kidney Journal, 1–4. 

Department of Statistics Malaysia. (2017). Report of household income and basic 

amenities survey 2016. Retrieved May 20, 2018, from 

https://www.dosm.gov.my/v1/index.php?r=column/ctwoByCat&parent_id=119

&menu_id=amVoWU54UTl0a21NWmdhMjFMMWcyZz09 

Department of Statistics Malaysia, Official Portal. (2016). Sarawak. Retrieved 

October 21, 2016, from 

https://www.dosm.gov.my/v1/index.php?r=column/cone&menu_id=clJnWTlTb

WFHdmUwbmtSTE1EQStFZz09 

Dryl-Rydzyńska, T., Sak, J., & Książek, A. (2014). Quality of life and sleep disorders 

among patients treated with hemodialysis in relation to dialysis adequacy. Polish 

Journal of Public Health, 124(3), 111–114. 

Ebrahimzadehkor, B., Dorri, A., & Yapan-Gharavi, A. (2014). Malnutrition-

Inflammation Score in hemodialysis patients. Zahedan Journal of Research in 

Medical Sciences, 16(8), 25–28. 

Edalat-Nejad, M., Haqhverdi, F., Hossein-Tabar, T., & Ahmadian, M. (2013). 

Melatonin improves sleep quality in hemodialysis patients. Indian Journal of 

Nephrology, 23(4), 264. 

Einollahi, B., Motalebi, M., Rostami, Z., Nemati, E., & Salesi, M. (2015). Sleep 

quality among Iranian hemodialysis patients: A multicenter study. Nephro-

Urology Monthly, 7(1), e23849. 

Elder, S. J., Pisoni, R. L., Akizawa, T., Fissell, R., Andreucci, V. E., Fukuhara, S., … 

Saran, R. (2008). Sleep quality predicts quality of life and mortality risk in 

haemodialysis patients: Results from the Dialysis Outcomes and Practice Patterns 

Study (DOPPS). Nephrology Dialysis Transplantation, 23(3), 998–1004. 

Escalante, A., Haas, R. W., & del Rincón, I. (2005). Paradoxical effect of body mass 

index on survival in rheumatoid arthritis: Role of comorbidity and systemic 

inflammation. Archives of Internal Medicine, 165(14), 1624–1629. 

Ezzat, H., & Mohab, A. (2015). Prevalence of sleep disorders among ESRD patients. 

Renal Failure, 37(6), 1013–1019. 

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*Power: A flexible 

statistical power analysis program for the social, behavioral, and biomedical 

sciences. Behavior Research Methods, 39(2), 175–191. 



© C
OPYRIG

HT U
PM

111 

 

Ferraz, S. F., Freitas, A. T. V. de S., Vaz, I. M. F., Campos, M. I. V. A. M., Peixoto, 

M. do R. G., & Pereira, E. R. S. (2015). Nutritional status and interdialytic weight 

gain of chronic hemodialysis patients. Jornal Brasileiro de Nefrologia, 37(3), 

306–314. 

Firoz, M. N., Shafipour, V., Jafari, H., Hosseini, S. H., & Charati, J. Y. (2016). Sleep 

quality and depression and their association with other factors in hemodialysis 

patients. Global Journal of Health Science, 8(8), 121. 

Fonseca, N. T., Urbano, J. J., Nacif, S. R., Silva, A. S., Peixoto, R. A. O., Urbano, G. 

J., … Oliveira, L. V. F. (2016). A systematic review of sleep disorders in patients 

with chronic kidney disease undergoing hemodialysis. Journal of Physical 

Therapy Science, 28(7), 2164–2170. 

Fouque, D., Vennegoor, M., Wee, P. T., Wanner, C., Basci, A., Canaud, B., … 

Vanholder, R. (2007). EBPG Guideline on Nutrition. Nephrology Dialysis 

Transplantation, 22(Suppl 2), 45–87. 

Frank, E., Sidor, M. M., Gamble, K. L., Cirelli, C., Sharkey, K. M., Hoyle, N., … 

Hasler, B. P. (2013). Circadian clocks, brain function, and development. Annals 

of the New York Academy of Sciences, 1306(1), 43–67. 

Friedman, A. N., & Fadem, S. Z. (2010). Reassessment of albumin as a nutritional 

marker in kidney disease. Journal of the American Society of Nephrology, 21, 

223–230. 

Gade, K., Blaschke, S., Rodenbeck, A., Becker, A., Anderson-Schmidt, H., & Cohrs, 

S. (2013). Uremic restless legs syndrome (RLS) and sleep quality in patients with 

end-stage renal disease on hemodialysis: Potential role of homocysteine and 

parathyroid hormone. Kidney and Blood Pressure Research, 37(4–5), 458–463. 

Gallicchio, L., & Kalesan, B. (2009). Sleep duration and mortality: A systematic 

review and meta-analysis. Journal of Sleep Research, 18(2), 148–158. 

Garbarino, S., Lanteri, P., Durando, P., Magnavita, N., & Sannita, W. G. (2016). Co-

morbidity, mortality, quality of life and the healthcare/welfare/social costs of 

disordered sleep: A rapid review. International Journal of Environmental 

Research and Public Health, 13(8), 831. 

Goh, B. L., Ahmad, G., Lim, Y. N., Ong, L. M., & Lee, D. G. (2017). Chapter 2: 

Dialysis in Malaysia. 23rd Report of the Malaysian Dialysis & Transplant 

Registry 2015. Kuala Lumpur: The National Renal Registry. 

Grandner, M. A., Kripke, D. F., Naidoo, N., & Langer, R. D. (2010). Relationships 

among dietary nutrients and subjective sleep, objective sleep, and napping in 

women. Sleep Medicine, 11(2), 180–184. 

Grandner, M. A., Petrov, M. E. R., Rattanaumpawan, P., Jackson, N., Platt, A., & Patel, 

N. P. (2013). Sleep symptoms, race/ethnicity, and socioeconomic position. 

Journal of Clinical Sleep Medicine, 9(9), 897–905. 

Grandner, M. A., Williams, N. J., Knutson, K. L., Roberts, D., & Jean-Louis, G. 

(2016). Sleep disparity, race/ethnicity, and socioeconomic position. Sleep 

Medicine, 18, 7–18. 

Güder, G., Gelbrich, G., Edelmann, F., Wachter, R., Pieske, B., Pankuweit, S., … 



© C
OPYRIG

HT U
PM

112 

 

Störk, S. (2015). Reverse epidemiology in different stages of heart failure. 

International Journal of Cardiology, 184, 216–224. 

Güneş, F. E. (2013). Medical nutrition therapy for hemodialysis patients. Retrieved 

October 16, 2016, from 

https://www.intechopen.com/books/hemodialysis/medical-nutrition-therapy-

for-hemodialysis-patients 

Guney, I., Atalay, H., Solak, Y., Altintepe, L., Toy, H., Zeki Tonbul, H., & Turk, S. 

(2010). Predictors of sleep quality in hemodialysis patients. International Journal 

of Artificial Organs, 33(3), 154–160. 

Hale, L., & Do, D. P. (2007). Racial differences in self-reports of sleep duration in a 

population-based study. Sleep, 30(9), 1096–1103. 

Hanly, P. (2008). Sleep disorders and end-stage renal disease. Current Opinion in 

Pulmonary Medicine, 14(6), 543–550. 

Harvinder, G. S., Chee, W. S. S., Karupaiah, T., Sahathevan, S., Chinna, K., Ahmad, 

G., … Goh, B. L. (2016). Dialysis Malnutrition and Malnutrition Inflammation 

Scores : Screening tools for prediction of dialysis–related protein-energy wasting 

in Malaysia. Asia Pacific Journal of Clinical Nutrition, 25(1), 26–33. 

Hemmelgarn, B. R., Manns, B. J., Lloyd, A., James, M. T., Klarenbach, S., Quinn, R. 

R., … Tonelli, M. (2010). Relation between kidney function, proteinuria, and 

adverse outcomes. JAMA The Journal of the American Medical Association, 

303(5), 423–429. 

Herselman, M., Esau, N., Kruger, J. M., Labadarios, D., & Moosa, M. R. (2010). 

Relationship between serum protein and mortality in adults on long-term 

hemodialysis: Exhaustive review and meta-analysis. Nutrition, 26(1), 10–32. 

Hirotsu, C., Tufik, S., & Andersen, M. L. (2015). Interactions between sleep, stress, 

and metabolism: From physiological to pathological conditions. Sleep Science, 

8(3), 143–152. 

Hirshkowitz, M., Whiton, K., Albert, S. M., Alessi, C., Bruni, O., DonCarlos, L., … 

Ware, J. C. (2015). National Sleep Foundation’s updated sleep duration 

recommendations: Final report. Sleep Health: Journal of the National Sleep 

Foundation, 1(4), 233–243. 

Ho, R. T. H., & Fong, T. C. T. (2014). Factor structure of the Chinese version of the 

Pittsburgh Sleep Quality Index in breast cancer patients. Sleep Medicine, 15(5), 

565–569. 

Hooi, L. S., Mushahar, L., Ong, L. M., Visvanathan, R., & Wong, H. S. (Eds.). (2017). 

Clinical Practice Guidelines Renal Replacement Therapy (Fourth edition). Kuala 

Lumpur: Post Graduate Renal Society of Malaysia. 

Hornung, O. P., Danker-Hopfe, H., & Heuser, I. (2005). Age-related changes in sleep 

and memory: Commonalities and interrelationships. Experimental Gerontology, 

40(4), 279–285. 

Hosmer, D. W., & Lemeshow, S. (2000). Applied logistic regression (2nd ed.). United 

States of America: John Wiley & Sons, Inc. 



© C
OPYRIG

HT U
PM

113 

 

Hurtado-Alvarado, G., Pavón, L., Castillo-García, S. A., Hernández, M. E., 

Domínguez-Salazar, E., Velázquez-Moctezuma, J., & Gómez-González, B. 

(2013). Sleep loss as a factor to induce cellular and molecular inflammatory 

variations. Clinical and Developmental Immunology, 2013. 

Iliescu, E. A., Coo, H., Mcmurray, M. H., Meers, C. L., Quinn, M. M., Singer, M. A., 

& Hopman, W. M. (2003). Quality of sleep and health-related quality of life in 

haemodialysis patients. Nephrology Dialysis Transplantation, 18(1), 126–132. 

Iliescu, E. A., Yeates, K. E., & Holland, D. C. (2004). Quality of sleep in patients with 

chronic kidney disease. Nephrology Dialysis Transplantation, 19(1), 95–99. 

Institute for Public Health (IPH). (2015). National Health and Morbidity Survey 2015 

(NHMS 2015). Vol. II: Non-communicable diseases, risk factors & other health 

problems. 

Jahromi, S. R., Hosseini, S., Razeghi, E., Meysamie, A. pasha, & Sadrzadeh, H. (2010). 

Malnutrition predicting factors in hemodialysis patients. Saudi Journal of Kidney 

Diseases and Transplantation, 21(5), 846–851. 

Jakobsen, L. H., Rask, I. K., & Kondrup, J. (2010). Validation of handgrip strength 

and endurance as a measure of physical function and quality of life in healthy 

subjects and patients. Nutrition, 26(5), 542–550. 

Janardhan, V., Soundararajan, P., Rani, N. V., Kannan, G., Thennarasu, P., Chacko, 

R. A., & Reddy, C. U. M. (2011). Prediction of malnutrition using modified 

subjective global assessment-dialysis malnutrition score in patients on 

hemodialysis. Indian Journal of Pharmaceutical Sciences, 73(1), 38–45. 

Jeremiah, P. N., Bee, B. C., Ghazali, A., Lim, S. K., & Wan Hasnul Halimi, W. H 

(2017). Chapter 6: Management of anemia in patients on dialysis. 23rd Report of 

the Malaysian Dialysis & Transplant Registry 2015. Kuala Lumpur: The National 

Renal Registry. 

Jha, V., Garcia-Garcia, G., Iseki, K., Li, Z., Naicker, S., Plattner, B., … Yang, C. W. 

(2013). Chronic kidney disease: Global dimension and perspectives. The Lancet, 

382(9888), 260–272. 

Jhamb, M., & Unruh, M. L. (2012). Volume overload as a mechanism for obstructive 

sleep apnea in CKD? Nephrology Dialysis Transplantation, 27(4), 1291–1293. 

Jurkovitz, C. T., Elliott, D., Li, S., Saab, G., Bomback, A. S., Norris, K. C., … Whaley-

Connell, A. T. (2012). Physician utilization, risk-factor control, and CKD 

progression among participants in the Kidney Early Evaluation Program (KEEP). 

American Journal of Kidney Diseases, 59(3), S24–S33. 

Kalantar-Zadeh, K., Abbott, K. C., Salahudeen, A. K., Kilpatrick, R. D., & Horwich, 

T. B. (2005). Survival advantages of obesity in dialysis patients. American 

Journal of Clinical Nutrition, 81(3), 543–554. 

Kalantar-Zadeh, K., Gutekunst, L., Mehrotra, R., Kovesdy, C. P., Bross, R., 

Shinaberger, C. S., … Kopple, J. D. (2010). Understanding sources of dietary 

phosphorus in the treatment of patients with chronic kidney disease. Clinical 

Journal of the American Society of Nephrology, 5(3), 519–530. 

Kalantar-Zadeh, K., Kleiner, M., Dunne, E., Lee, G. H., & Luft, F. C. (1999). A 



© C
OPYRIG

HT U
PM

114 

 

modified quantitative subjective global assessment of nutrition for dialysis 

patients. Nephrology Dialysis Transplantation, 14, 1732–1738. 

Kalantar-Zadeh, K., Kopple, J. D., Block, G., & Humphreys, M. H. (2001). A 

malnutrition-inflammation score is correlated with morbidity and mortality in 

maintenance hemodialysis patients. American Journal of Kidney Diseases, 38(6), 

1251–1263. 

Kamarul, T., Ahmad, T., & Loh, W. (2006). Hand grip strength in the adult Malaysian 

population. Journal of Orthopaedic Surgery, 14(2), 122–7. 

Kanazawa, Y., Nakao, T., Murai, S., Okada, T., & Matsumoto, H. (2017). Diagnosis 

and prevalence of protein-energy wasting and its association with mortality in 

Japanese haemodialysis patients. Nephrology, 22(7), 541–547. 

Kara, B., & Tenekeci, E. G. (2017). Sleep quality and associated factors in older 

Turkish adults with hypertension: A pilot study. Journal of Transcultural 

Nursing, 28(3), 296–305. 

Karopadi, A. N., Mason, G., Rettore, E., & Ronco, C. (2013). Cost of peritoneal 

dialysis and haemodialysis across the world. Nephrology Dialysis 

Transplantation, 28(10), 2553–2569. 

Kasai, T., Arcand, J., Allard, J. P., Mak, S., Azevedo, E. R., Newton, G. E., & Bradley, 

T. D. (2011). Relationship between sodium intake and sleep apnea in patients 

with heart failure. Journal of the American College of Cardiology, 58(19), 1970–

1974. 

Katagiri, R., Asakura, K., Kobayashi, S., Suga, H., & Sasaki, S. (2014). Low intake 

of vegetables, high intake of confectionary, and unhealthy eating habits are 

associated with poor sleep quality among middle-aged female Japanese workers. 

Journal of Occupational Health, 56(5), 359–368. 

Kaya, T., Acar, B. A., Sipahi, S., Cinemre, H., Acar, T., Varim, C., & Tamer, A. (2015). 

Relationships Between Malnutrition, Inflammation, Sleep Quality, and Restless 

Legs Syndrome in Hemodialysis Patients. Therapeutic Apheresis and Dialysis, 

19(5), 497–502. 

Kidney Disease: Improving Global Outcomes (KDIGO) Anemia Work Group. (2012). 

KDIGO Clinical Practice Guideline for anemia in chronic kidney disease. Kidney 

International Supplements, 2, 279–335. 

Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. (2013). 

KDIGO 2012 Clinical Practice Guideline for the evaluation and management of 

chronic kidney disease. Kidney International Supplements, 3, 1–150. 

Kirushnan, B. B., Rao, B. S., Annigeri, R., Balasubramanian, S., Seshadri, R., Prakash, 

K. C., & Vivek, V. (2017). Impact of malnutrition, inflammation, and 

atherosclerosis on the outcome in hemodialysis patients. Indian Journal of 

Nephrology, 27(4), 277. 

Kline, C. (2013a). Sleep duration. In M. D. Gellman & J. R. Turner (Eds.), 

Encyclopedia of Behavioral Medicine (pp. 1808-1810). New York: Springer. 

Kline, C. (2013b). Sleep quality. In M. D. Gellman & J. R. Turner (Eds.), 

Encyclopedia of Behavioral Medicine (pp. 1811-1813). New York: Springer. 



© C
OPYRIG

HT U
PM

115 

 

Köse, E., Turgutalp, K., Kiykim, A., & Çelik, F. (2014). The association between 

feeding habits, nutritional parameters and quality of sleep in hemodialysis 

patients. Turkish Nephrology Dialysis Transplantation, 23(1), 14–19. 

Krishnan, V., & Collop, N. A. (2006). Gender differences in sleep disorders. Current 

Opinion in Pulmonary Medicine, 12(6), 383–389. 

Krystal, A. D., & Edinger, J. D. (2008). Measuring sleep quality. Sleep Medicine, 

9(Suppl. 1), S10–S17. 

Lai, P., & Say, Y. (2013). Associated factors of sleep quality and behavior among 

students of two tertiary institutions in Northern Malaysia. Medical Journal of 

Malaysia, 68(3), 196–203. 

Lam, N. W., Goh, H. T., Kamaruzzaman, S. B., Chin, A., Poi, P. J. H., Tan, M. P., … 

Tan, M. P. (2016). Normative data for hand grip strength and key pinch strength, 

stratified by age and gender for a multiethnic Asian population. Singapore 

Medical Journal, 57(10), 578–584. 

Landry, G. J., Best, J. R., & Liu-Ambrose, T. (2015). Measuring sleep quality in older 

adults: A comparison using subjective and objective methods. Frontiers in Aging 

Neuroscience, 7, 166. 

Leal, V. O., Mafra, D., Fouque, D., & Anjos, L. A. (2010). Use of handgrip strength 

in the assessment of the muscle function of chronic kidney disease patients on 

dialysis: A systematic review. Nephrology Dialysis Transplantation, 26(4), 

1354–1360. 

Leal, V. O., Stockler-Pinto, M. B., Farage, N. E., Aranha, L. N., Fouque, D., Anjos, 

L. A., & Mafra, D. (2011). Handgrip strength and its dialysis determinants in 

hemodialysis patients. Nutrition, 27(11), 1125–1129. 

Lee, W. T., Menon, S. P., Hooi, L. S., & Bavanandan, S. (2017). Chapter 8: Blood 

pressure control and dyslipidaemia in patients on dialysis. 23rd Report of the 

Malaysian Dialysis & Transplant Registry 2015. Kuala Lumpur: The National 

Renal Registry. 

Lin, C. L., Tsai, Y. H., & Yeh, M. C. (2016). The relationship between insomnia with 

short sleep duration is associated with hypercholesterolemia: A cross-sectional 

study. Journal of Advanced Nursing, 72(2), 339–347. 

Lindseth, G., & Murray, A. (2016). Dietary macronutrients and sleep. Western Journal 

of Nursing Research, 38(8), 938–958. 

Lu, J. L., Kalantar-Zadeh, K., Ma, J. Z., Quarles, L. D., & Kovesdy, C. P. (2014). 

Association of body mass index with outcomes in patients with CKD. Journal of 

the American Society of Nephrology, 25(9), 2088–2096. 

Lu, Y., Chen, T., Chen, T., Yang, S., Lin, W., Wu, P., & Yang, S. (2016). Simplified 

adequate energy requirements for patients on maintaince hemodialysis in Taiwan : 

A cross-sectional observation study. Austin Journal of Nutrition and Food 

Sciences, 4(1), 1074. 

Luis, D., Zlatkis, K., Comenge, B., García, Z., Navarro, J. F., Lorenzo, V., & Carrero, 

J. J. (2016). Dietary quality and adherence to dietary recommendations in patients 

undergoing hemodialysis. Journal of Renal Nutrition, 26(3), 190–195. 



© C
OPYRIG

HT U
PM

116 

 

Luo, J., Zhu, G., Zhao, Q., Guo, Q., Meng, H., Hong, Z., & Ding, D. (2013). 

Prevalence and risk factors of poor sleep quality among chinese elderly in an 

urban community: Results from the Shanghai aging study. PLoS ONE, 8(11), 1–

7. 

Luyster, F. S. (2013). Sleep apnea. In M. D. Gellman & J. R. Turner (Eds.), 

Encyclopedia of Behavioral Medicine (pp. 1802-1803). New York: Springer. 

Macneill, S. J., Casula, A., Shaw, C., & Castledine, C. (2016). UK Renal Registry 

18th Annual Report: Chapter 2 UK renal replacement therapy prevalence in 2014: 

national and centre-specific analyses. Nephron, 132(suppl. 1), 41–68. 

Madrid-Valero, J. J., Martínez-Selva, J. M., Couto, B. R. do, Sánchez-Romera, J. F., 

& Ordoñana, J. R. (2017). Age and gender effects on the prevalence of poor sleep 

quality in the adult population. Gaceta Sanitaria, 31(1), 18–22. 

Mafra, D., Guebre-Egziabher, F., & Fouque, D. (2008). Body mass index, muscle and 

fat in chronic kidney disease: Questions about survival. Nephrology Dialysis 

Transplantation, 23(8), 2461–2466. 

Mafra, D., Moraes, C., Leal, V. O., Farage, N. E., Stockler-Pinto, M. B., & Fouque, 

D. (2012). Underreporting of energy intake in maintenance hemodialysis patients: 

A cross-sectional study. Journal of Renal Nutrition, 22(6), 578–583. 

Mahan, L. K., Escott-Stump, S., & Raymond, J. L. (2012). Krause’s Food and The 

Nutrition Care Process (13thed.). United States of America: Elsevier Saunders. 

Maniam, R., Subramanian, P., Singh, S. K. S., Lim, S. K., Chinna, K., & Rosli, R. 

(2014). Preliminary study of an exercise programme for reducing fatigue and 

improving sleep among long-term haemodialysis patients. Singapore Medical 

Journal, 55(9), 476–482. 

Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 

370–396. 

Masoumi, M., Naini, A. E., Aghaghazvini, R., Amra, B., & Gholamrezaei, A. (2013). 

Sleep quality in patients on maintenance hemodialysis and peritoneal dialysis. 

International Journal of Preventive Medicine, 4(2), 165–172. 

Matsushita, K., van der Velde, M., Astor, B. C., Woodward, M., Levey, A. S., de Jong, 

P. E., … Gansevoort, R. T. (2010). Association of estimated glomerular filtration 

rate and albuminuria with all-cause and cardiovascular mortality in general 

population cohorts: A collaborative meta-analysis. The Lancet, 375(9731), 2073–

2081. 

Maung, S. C., Sara, A. El, Chapman, C., Cohen, D., & Cukor, D. (2016). Sleep 

disorders and chronic kidney disease. World Journal of Nephrology, 5(3), 224. 

Mehrabi, S., Sarikhani, S., & Roozbeh, J. (2017). Sleep quality in patients undergoing 

long-term hemodialysis using the Pittsburgh Sleep Quality Index. Nephro-

Urology Monthly, 9(2), e44278. 

Menon, V. B., Alla, P., Madhuri, S., Sanathan, S. R., Shetty, M. S., & Ram, D. (2015). 

Sleep quality in end-stage renal disease patients on maintenance hemodialysis: A 

six month prospective survey. International Journal of Pharmaceutical Sciences 

and Research, 6(2), 660–668. 



© C
OPYRIG

HT U
PM

117 

 

Mikhail, A., Brown, C., Williams, J. A., Mathrani, V., Shrivastava, R., Evans, J., … 

Bhandari, S. (2017). Renal association clinical practice guideline on anaemia of 

chronic kidney disease. BMC Nephrology, 18(1), 345. 

Mohammed, F. A., Farhood, H. F., & AtheemWtwt, M. A. (2014). Prediction of 

malnutrition using modified Subjective Global Assessment-Dialysis 

Malnutrition Score in patients on chronic hemodialysis. Journal of Community 

Medicine & Health Education, 4(3), 291. 

Mullington, J. M., Simpson, N. S., Meier-Ewert, H. K., & Haack, M. (2010). Sleep 

loss and inflammation. Best Practice & Research Clinical Endocrinology & 

Metabolism, 24(5), 775–784. 

Nascimento, M. M., Qureshi, A. R., Stenvinkel, P., Pecoits-Filho, R., Heimbürger, O., 

Cederholm, T., … Barany, P. (2004). Malnutrition and inflammation are 

associated with impaired pulmonary function in patients with chronic kidney 

disease. Nephrology Dialysis Transplantation, 19(7), 1823–1828. 

National Kidney Foundation K/DOQI Clinical Practice Guidelines for bone 

metabolism and disease in chronic kidney disease. (2003). American Journal of 

Kidney Diseases, 42(4 Suppl 3), S1-201. 

National Kidney Foundation K/DOQI Clinical Practice Guidelines for managing 

dyslipidemias in chronic kidney disease. (2003). American Journal of Kidney 

Diseases, 41(4 (Suppl 3)), S11–S21. 

National Kidney Foundation K/DOQI Clinical Practice Guidelines for nutrition in 

chronic renal failure. (2000). American Journal of Kidney Diseases, 35(2), 1–140. 

National Kidney Foundation K/DOQI Clinical Practice Guidelines on hypertension 

and antihypertensive agents in chronic kidney disease. (2004). American Journal 

of Kidney Diseases, 43(5 (Suppl 1)), S1–S290. 

National Kidney Foundation KDOQI Clinical Practice Guideline and Clinical Practice 

Recommendations for anemia in chronic kidney disease: 2007 update of 

hemoglobin target. (2007). American Journal of Kidney Diseases, 50(3), 471–

530. 

Navab, K. D., Hama, S. Y., Safarpour, S., Hough, G. P., Vakili, L., Reddy, S. T., … 

Vaziri, N. D. (2011). Chronic inflammatory disorders and accelerated 

atherosclerosis: Chronic kidney disease. Current Pharmaceutical Design, 17(1), 

17–20. 

Nedeltcheva, A. V, & Scheer, F. A. J. L. (2014). Metabolic effects of sleep disruption, 

links to obesity and diabetes. Current Opinion in Endocrinology, Diabetes, and 

Obesity, 21(4), 293–298. 

Nelson, E. E., Hong, C. D., Pesce, A. L., Peterson, D. W., Singh, S., & Pollak, V. E. 

(1990). Anthropometric norms for the dialysis population. American Journal of 

Kidney Diseases, 16(1), 32–37. Retrieved from 

http://www.ncbi.nlm.nih.gov/pubmed/2195877 

Nerbass, F. B., Correa, D., Santos, R. G. dos, Kruger, T. S., Sczip, A. C., Vieira, M. 

A., & Morais, J. G. (2017). Perceptions of hemodialysis patients about dietary 

and fluid restrictions. Jornal Brasileiro de Nefrologia, 39(2), 154–161. 



© C
OPYRIG

HT U
PM

118 

 

Ng, T. P., & Tan, W. C. (2005). Prevalence and determinants of excessive daytime 

sleepiness in an Asian multi-ethnic population. Sleep Medicine, 6(6), 523–529. 

Nigam, G., Camacho, M., Chang, E. T., & Riaz, M. (2018). Exploring sleep disorders 

in patients with chronic kidney disease. Nature and Science of Sleep, 10, 35–43. 

Nishiura, C., Noguchi, J., & Hashimoto, H. (2010). Dietary patterns only partially 

explain the effect of short sleep duration on the incidence of obesity. Sleep, 33(6), 

753–757. 

Noori, N., Kalantar-Zadeh, K., Kovesdy, C. P., Bross, R., Benner, D., & Kopple, J. D. 

(2010a). Association of dietary phosphorus intake and phosphorus to protein ratio 

with mortality in hemodialysis patients. Clinical Journal of the American Society 

of Nephrology, 5(4), 683–692. 

Noori, N., Kopple, J. D., Kovesdy, C. P., Feroze, U., Sim, J. J., Murali, S. B., … 

Kalantar-Zadeh, K. (2010b). Mid-arm muscle circumference and quality of life 

and survival in maintenance hemodialysis patients. Clinical Journal of the 

American Society of Nephrology, 5(12), 2258–2268. 

Nor Baizura, M. Y., Chan, Y. M., Zalilah, M. S., & Choo, B. H. (2013). Factors 

associated with quality of life among hemodialysis patients in Malaysia. PLoS 

ONE, 8(12), e84152. 

O’Donnell, D., Silva, E. J., Munch, M., Ronda, J. M., Wang, W., & Duffy, J. F. (2010). 

Comparison of subjective and objective assessments of sleep in healthy older 

subjects without sleep complaints. Journal of Sleep Research, 18(2), 254–263. 

Oliveira, C. M. C., Costa, S. P., Costa, L. C., Pinheiro, S. M., Lacerda, G. A., & 

Kubrusly, M. (2012). Depression in dialysis patients and its association with 

nutritional markers and quality of life. Journal of Nephrology, 25(6), 954–961. 

Oliveira, C. M. C. de, Kubrusly, M., Mota, R. S., Silva, C. A. B. Da, & Oliveira, V. 

N. (2010). Malnutrition in chronic kidney failure: What is the best diagnostic 

method to assess? Jornal Brasileiro de Nefrologia, 32(1), 55–68. 

Ongan, D., & Yuksel, A. (2017). What to eat for a better sleep in haemodialysis 

patients: Potential role of B vitamins intake and appetite. Pakistan Journal of 

Medical Sciences, 33(2), 417–424. 

Pai, M. F., Hsu, S. P., Yang, S. Y., Ho, T. I., Lai, C. F., & Peng, Y. Sen. (2007). Sleep 

disturbance in chronic hemodialysis patients: The impact of depression and 

anemia. Renal Failure, 29(6), 673–677. 

Pecoits-Filho, R., Lindholm, B., Axelsson, J., & Stenvinkel, P. (2003). Update on 

interleukin-6 and its role in chronic renal failure. Nephrology Dialysis 

Transplantation, 18(6), 1042–1045. 

Peuhkuri, K., Sihvola, N., & Korpela, R. (2012). Diet promotes sleep duration and 

quality. Nutrition Research, 32(5), 309–319. 

Phillips, B. A., & Gelula, R. L. (2006). Sleep-wake cycle: Its physiology and impact 

on health. National Sleep Foundation. 

Ramatillah, D. L., Sulaiman, S. A. S., Khan, A. H., & Ong, L. M. (2017). Quality of 

life among patients undergoing hemodialysis in Penang, Malaysia. Journal of 



© C
OPYRIG

HT U
PM

119 

 

Pharmacy & Bioallied Sciences, 9(4), 229. 

Rambod, M., Bross, R., Zitterkoph, J., Benner, D., Pithia, J., Colman, S., … Kalantar-

Zadeh, K. (2009). Association of Malnutrition-Inflammation Score with quality 

of life and mortality in hemodialysis patients: A 5-year prospective cohort study. 

American Journal of Kidney Diseases, 53(2), 298–309. 

Rasch, B., & Born, J. (2013). About sleep’s role in memory. Physiological Reviews, 

93(2), 681–766. 

Rechtschaffen, A., Bergmann, B. M., Everson, C., Kushida, C., & Gilliland, M. A. 

(1989). Sleep deprivation in the rat: X. Integration and discussion of the findings. 

Sleep, 12(1), 68–87. 

Roberts, H. C., Denison, H. J., Martin, H. J., Patel, H. P., Syddall, H., Cooper, C., & 

Sayer, A. A. (2011). A review of the measurement of grip strength in clinical and 

epidemiological studies: Towards a standardised approach. Age and Ageing, 

40(4), 423–429. 

Roumelioti, M., Buysse, D. J., Sanders, M. H., Strollo, P., Newman, A. B., & Unruh, 

M. L. (2011). Sleep-disordered breathing and excessive daytime sleepiness in 

chronic kidney disease and hemodialysis. Clinical Journal of the American 

Society of Nephrology, 6(5), 986–994. 

Saad, M. M., El Douaihy, Y., Boumitri, C., Rondla, C., Moussaly, E., Daoud, M., & 

El Sayegh, S. E. (2015). Predictors of quality of life in patients with end-stage 

renal disease on hemodialysis. International Journal of Nephrology and 

Renovascular Disease, 8, 119–123. 

Sabbatini, M., Pisani, A., Crispo, A., Ragosta, A., Gallo, R., Pota, A., … Cianciaruso, 

B. (2008). Sleep quality in patients with chronic renal failure: A 3-year 

longitudinal study. Sleep Medicine, 9(3), 240–246. 

Sabet, R., Naghizadeh, M. M., & Azari, S. (2012). Quality of sleep in dialysis patients. 

Iranian Journal of Nursing and Midwifery Research, 17(4), 270–274. 

Sabry, A. A., Abo-Zenah, H., Wafa, E., Mahmoud, K., El-Dahshan, K., Hassan, A., … 

Okasha, K. (2010). Sleep disorders in hemodialysis patients. Saudi Journal of 

Kidney Diseases and Transplantation, 21(2), 300–305. 

Sahathevan, S., Se, C., Ng, S., Chinna, K., Harvinder, G., Chee, W., … Karupaiah, T. 

(2015). Assessing protein energy wasting in a Malaysian haemodialysis 

population using self-reported appetite rating: A cross-sectional study. BMC 

Nephrology, 16(1), 99. 

Sakkas, G. K., Gourgoulianis, K. I., Karatzaferi, C., Liakopoulos, V., Maridaki, M. D., 

Pastaka, C., … Stefanidis, I. (2008). Haemodialysis patients with sleep apnoea 

syndrome experience increased central adiposity and altered muscular 

composition and functionality. Nephrology Dialysis Transplantation, 23, 336–

344. 

Sarawak Facts and Figures 2012. (2012). Retrieved October 21, 2016, from 

http://www.mbks.sarawak.gov.my/modules/web/download_show.php?id=332 

Sarkar, S. R., Kotanko, P., & Levin, N. W. (2006). Interdialytic weight gain: 

Implications in hemodialysis patients. Seminars in Dialysis, 19(5), 429–433. 



© C
OPYRIG

HT U
PM

120 

 

Sato-Mito, N., Sasaki, S., Murakami, K., Okubo, H., Takahashi, Y., Shibata, S., … 

Sato, K. (2011). The midpoint of sleep is associated with dietary intake and 

dietary behavior among young Japanese women. Sleep Medicine, 12(3), 289–294. 

Scallan, J., Huxley, V. H., & Korthuis, R. J. (2010). Chapter 4 Pathophysiology of 

Edema Formation. In Capillary Fluid Exchange: Regulation, Functions, and 

Pathology. Morgan & Claypool Life Sciences, San Rafael (CA). 

Scherer, J. S., Combs, S. A., & Brennan, F. (2017). Sleep disorders, restless legs 

syndrome, and uremic pruritus: Diagnosis and treatment of common symptoms 

in dialysis patients. American Journal of Kidney Diseases, 69(1), 117–128. 

Selvi, Y., Ozdemir, P. G., Soyoral, Y., Tasdemir, M., & Aslan, M. (2017). The 

evaluation of dream anxiety and sleep quality in hemodialysis patients. Sleep and 

Hypnosis, 19(1), 10–17. 

Shahar, S., & Pooy, N. S. (2003). Predictive equations for estimation of stature in 

Malaysian elderly people. Asia Pacific Journal of Clinical Nutrition, 12(1), 80–

84. 

Shapiro, B. B., Bross, R., Morrison, G., Kalantar-Zadeh, K., & Kopple, J. D. (2015). 

Self-reported interview-assisted diet records underreport energy intake in 

maintenance hemodialysis patients. Journal of Renal Nutrition, 25(4), 357–363. 

Shimazaki, M. (2009). Difference in hemoglobin concentration by timing of blood 

sampling in hemodialysis patients. Dialysis & Transplantation, 38(9), 350–353. 

Snaedal, S., Qureshi, A. R., Lund, S. H., Germanis, G., Hylander, B., Heimbürger, 

O., … Bárány, P. (2016). Dialysis modality and nutritional status are associated 

with variability of inflammatory markers. Nephrology Dialysis Transplantation, 

31(8), 1320–1327. 

Spiegel, K., Tasali, E., Penev, P., & Cauter, E. Van. (2004). Brief communication: 

Sleep curtailment in healthy young men is associated with decreased leptin levels, 

elevated ghrelin levels, and increased hunger and appetite. Annals of Internal 

Medicine, 141(11), 846–850. 

St-Onge, M. P., Mikic, A., & Pietrolungo, C. E. (2016a). Effects of diet on sleep 

quality. Advances in Nutrition, 7(5), 938–949. 

St-Onge, M. P., Roberts, A., Shechter, A., & Choudhury, A. R. (2016b). Fiber and 

saturated fat are associated with sleep arousals and slow wave sleep. Journal of 

Clinical Sleep Medicine, 12(1), 19–24. 

Sternlicht, H., & Glezerman, I. G. (2015). Hypercalcemia of malignancy and new 

treatment options. Therapeutics and Clinical Risk Management, 11, 1779–1788. 

Stranges, S., Tigbe, W., Gómez-Olivé, F. X., Thorogood, M., & Kandala, N.-B. (2012). 

Sleep problems : An emerging global epidemic? Findings from the INDEPTH 

WHO-SAGE study among more than 40,000 older adults from 8 countries across 

Africa and Asia. Sleep, 35(8), 1173–1181. 

Susetyowati, Alfitri, K. N., & Faza, F. (2017). Validation of handgrip strength as a 

nutritional assessment tool for hemodialysis patients in Dr. Sardjito Hospital, 

Indonesia. Pakistan Journal of Nutrition, 16(10), 763–769. 



© C
OPYRIG

HT U
PM

121 

 

Tan, A., Cisulli, P. A., Hong, Y., Tan, L. W. L., Van Dam, R. M., & Bin, Y. S. (2017). 

Self-reported sleep characteristics in a multi-ethnic asian population: The 

Singapore health studies. Sleep Medicine, 40, e35. 

Tan, N. C., Tan, M. S., Hwang, S. W., Teo, C. C., Lee, Z. K. N., Soh, J. Y. J., … How, 

C. H. (2016). Sleep time and pattern of adult individuals in primary care in an 

Asian urbanized community: A cross-sectional study. Medicine, 95(35), e4749. 

Tanaka, E., Yatsuya, H., Uemura, M., Murata, C., Otsuka, R., Toyoshima, H., … 

Aoyama, A. (2013). Associations of protein, fat, and carbohydrate intakes with 

insomnia symptoms among middle-aged Japanese workers. Journal of 

Epidemiology, 23(2), 132–138. 

Tang, A. M., Dong, K., Deitchler, M., Chung, M., Maalouf-Manasseh, Z., Tumilowicz, 

A., & Wanke, C. (2013). Use of cutoffs for mid-upper arm circumference 

(MUAC) as an indicator or predictor of nutritional and health-related outcomes 

in adolescents and adults: A systematic review. Retrieved June 28, 2018, from 

https://www.fantaproject.org/sites/default/files/resources/MUAC Systematic 

Review _Nov 19.pdf 

Tangri, N., Stevens, L. A., Schmid, C. H., Zhang, Y. L., Beck, G. J., Greene, T., … 

Levey, A. S. (2011). Changes in dietary protein intake has no effect on serum 

cystatin C levels independent of the glomerular filtration rate. Kidney 

International, 79(4), 471–477. 

Tanner, J. M., & Whitehouse, R. H. (1975). Revised standards for triceps and 

subscapular skinfolds in British children. Archives of Disease in Childhood, 50, 

142–145. 

Tartari, R. F., Ulbrich-Kulczynski, J. M., & Filho, A. F. F. (2013). Measurement of 

mid-arm muscle circumference and prognosis in stage IV non-small cell lung 

cancer patients. Oncology Letters, 5(3), 1063–1067. 

Tee, E. S., Ismail, M. N., Nasir, M. A., & Khatijah, I. (1997). Nutrient Composition 

of Malaysian Foods. Kuala Lumpur: Institute for Medical Research. 

Tel, H. (2013). Sleep quality and quality of life among the elderly people. Neurology, 

Psychiatry and Brain Research, 19(1), 48–52. 

Tosun, N., Kalender, N., Cinar, F. I., Bagcivan, G., Yenicesu, M., Dikici, D., & Kaya, 

D. (2015). Relationship between dialysis adequacy and sleep quality in 

haemodialysis patients. Journal of Clinical Nursing, 24(19–20), 2936–2944. 

Trakada, G., Steiropoulos, P., Zarogoulidis, P., Nena, E., Papanas, N., Maltezos, E., 

& Bouros, D. (2014). A fatty meal aggravates apnea and increases sleep in 

patients with obstructive sleep apnea. Sleep and Breathing, 18(1), 53–58. 

Trbojevic-Stankovic, J. B., Marjanović, Z., Pesic, S., Andric, B., Hadzibulic, E., 

Filipovic, N., … Djordjevic, V. (2016). Relationship between malnutrition, 

inflammation and sleep quality in hemodialysis patients. Nephrology Dialysis 

Transplantation, 31(Supp1), i298–i299. 

Trbojević-Stanković, J., Stojimirović, B., Bukumirić, Z., Hadžibulić, E., Andrić, B., 

Đorđević, V., … Jovanović, D. (2014). Depression and quality of sleep in 

maintenance hemodialysis patients. Srpski Arhiv Za Celokupno Lekarstvo, 



© C
OPYRIG

HT U
PM

122 

 

142(7–8), 437–443. 

United States Renal Data System. (2017). 2017 USRDS annual data report: 

Epidemiology of kidney disease in the United States. National Institutes of Health, 

National Institute of Diabetes and Digestive and Kidney Diseases. Bethesda, MD. 

Unruh, M. L., Buysse, D. J., Dew, M. A., Evans, I. V., Wu, A. W., Fink, N. E., … 

Meyer, K. B. (2006). Sleep quality and its correlates in the first year of dialysis. 

Clinical Journal of the American Society of Nephrology, 1(4), 802–810. 

Unruh, M. L., Hartunian, M. G., Chapman, M. M., & Jaber, B. L. (2003). Sleep quality 

and clinical correlates in patients on maintenance dialysis. Clinical Nephrology, 

59(4), 280–288. 

Vaiciuniene, R., Kuzminskis, V., Ziginskiene, E., Skarupskiene, I., & Bumblyte, I. A. 

(2012). Adherence to treatment and hospitalization risk in hemodialysis patients. 

Journal of Nephrology, 25(5), 672–678. 

van der Velde, M., Matsushita, K., Coresh, J., Astor, B. C., Woodward, M., Levey, A. 

S., … Consortium, C. K. D. P. (2011). Lower estimated glomerular filtration rate 

and higher albuminuria are associated with all-cause and cardiovascular mortality. 

A collaborative meta-analysis of high-risk population cohorts. Kidney 

International, 79(12), 1341–1352. 

Vaz, I. M. F., Freitas, A. T. V. de S., Peixoto, M. do R. G., Ferraz, S. F., & Campos, 

M. I. V. A. M. (2014). Food intake in patients on hemodialysis. Revista de 

Nutrição, 27(6), 665–675. 

Vaz, I. M. F., Freitas, A. T. V. de S., Peixoto, M. do R. G., Ferraz, S. F., & Campos, 

M. I. V. A. M. (2015). Is energy intake underreported in hemodialysis patients? 

Jornal Brasileiro de Nefrologia, 37(3), 359–366. 

Virga, G., Stanic, L., Mastrosimone, S., Gastaldon, F., Antonio, P., & Bonadonna, A. 

(2000). Hypercalcemia and insomnia in hemodialysis patients. Nephron, 85(1), 

94–95. 

Vyazovskiy, V. V., & Harris, K. D. (2013). Sleep and the single neuron: The role of 

global slow oscillations in individual cell rest. Nature Reviews Neuroscience, 

14(6), 443–451. 

Wang, A. Y. M., Sea, M. M. M., Ho, Z. S. Y., Lui, S. F., Li, P. K. T., & Woo, J. (2005). 

Evaluation of handgrip strength as a nutritional marker and prognostic indicator 

in peritoneal dialysis patients. American Journal of Clinical Nutrition, 81(1), 79–

86. 

Wang, H., Naghavi, M., Allen, C., Barber, R. M., Bhutta, Z. A., Carter, A., … Murray, 

C. J. L. (2016). Global, regional, and national life expectancy, all-cause mortality, 

and cause-specific mortality for 249 causes of death, 1980–2015: A systematic 

analysis for the Global Burden of Disease Study 2015. The Lancet, 388(10053), 

1459–1544. 

Wang, J., Streja, E., Rhee, C. M., Soohoo, M., Feng, M., Brunelli, S. M., … Chen, J. 

L. T. (2016). Lean body mass and survival in hemodialysis patients and the roles 

of race and ethnicity. Journal of Renal Nutrition, 26(1), 26–37. 

Wang, T. Y., Wu, Y., Wang, T., Li, Y., & Zhang, D. (2018). A prospective study on 



© C
OPYRIG

HT U
PM

123 

 

the association of sleep duration with grip strength among middle-aged and older 

Chinese. Experimental Gerontology, 103, 88–93. 

Willett, W., & Stampfer, M. J. (1986). Total energy intake: Implications for 

epidemiologic analyses. American Journal of Epidemiology, 124(1), 17–27. 

Winter, J., MacInnis, R., Wattanpenpaiboon, N., & Nowson, C. (2014). BMI and all-

cause mortality in older adults: A meta-analysis. The American Journal of 

Clinical Nutrition, 99, 875–90. 

Wong, H., & Goh, B. (Eds.). (2017). 23rd Report of the Malaysian Dialysis & 

Transplant Registry 2015. Kuala Lumpur: The National Renal Registry. 

Wong, M. M. Y., Mccullough, K. P., Bieber, B. A., Bommer, J., Hecking, M., Levin, 

N. W., … Tomo, T. (2017). Interdialytic weight gain: Trends, predictors, and 

associated outcomes in the International Dialysis Outcomes and Practice Patterns 

Study (DOPPS). American Journal of Kidney Diseases, 69(3), 367–379. 

World Health Organization. (2000). Obesity: Preventing and managing the global 

epidemic. WHO Technical Report Series 894. Geneva. 

Xie, L., Kang, H., Xu, Q., Chen, M. J., Liao, Y., Thiyagarajan, M., … Nedergaard, M. 

(2013). Sleep drives metabolite clearance from the adult brain. Science, 342, 

373–377. 

Yamaguchi, M., Uemura, H., Katsuura-Kamano, S., Nakamoto, M., Hiyoshi, M., 

Takami, H., … Arisawa, K. (2013). Relationship of dietary factors and habits 

with sleep-wake regularity. Asia Pacific Journal of Clinical Nutrition, 22(3), 

457–465. 

Yokoyama, Y., Sasaki, S., Suzukamo, Y., Yamazaki, S., Takegami, M., Kakudate, 

N., … Fukuhara, S. (2013). Interpersonal psychosocial factors associated with 

underreported dietary energy intake in hemodialysis patients. Journal of Renal 

Nutrition, 23(1), 37–44. 

Yusuf, A. A., Hu, Y., Singh, B., Menoyo, J. A., & Wetmore, J. B. (2016). Serum 

potassium levels and mortality in hemodialysis patients: A retrospective cohort 

study. American Journal of Nephrology, 44(3), 179–186. 

Zadeh, S. S., & Begum, K. (2011). Comparison of nutrient intake by sleep status in 

selected adults in Mysore, India. Nutrition Research and Practice, 5(3), 230–235. 

Zailinawati, A. H., Ariff, K. M., Nurjahan, M. I., & Teng, C. L. (2008). Epidemiology 

of insomnia in Malaysian adults: A community-based survey in 4 urban areas. 

Asia Pacific Journal of Public Health, 20(3), 224–233. 

Zeydi, A. E., Jannati, Y., Khezri, H. D., Baradari, A. G., Espahbodi, F., Lesani, M., & 

Yaghoubi, T. (2014). Sleep quality and its correlation with serum C-reactive 

protein level in hemodialysis patients. Saudi Journal of Kidney Diseases and 

Transplantation, 25(4), 750–755. 

Zhou, J., Yuan, W.-J., Zhu, N., Zhou, Y., & Wang, L. (2012). Hemoglobin targets for 

chronic kidney disease patients with anemia: A systematic review and meta-

analysis. PLoS ONE, 7(8), e43655. 

 



© C
OPYRIG

HT U
PM

 

176 

 
 

BIODATA OF STUDENT 

Lina Ho Ling Ling was born in Sibu, Sarawak on 3rd May 1992. She had her primary 

education at Sekolah Jenis Kebangsaan (Cina) Tung Hua and secondary education at 

Sekolah Menengah Kebangsaan Tung Hua. Before entering university, she had her 

matriculation at Labuan Matriculation College. In 2015, she graduated from 

Universiti Putra Malaysia (UPM), Serdang with a Bachelor of Science (Dietetics). 

After that, she pursued her master degree in clinical nutrition at Universiti Putra 

Malaysia (UPM), Serdang. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

177 

 
 

LIST OF PUBLICATION 

Ho, L. L. L., & Chan, Y. M. (2018). Correlations between anthropometric 

measurements, biochemical indicators, dietary intake and Dialysis Malnutrition 

Score among haemodialysis patients in Sibu, Sarawak. Malaysian Journal of 

Nutrition, 24(2), 227–239. 

Ho, L. L. L., Chan, Y. M., & Zulfitri, A. M. D. (2019). Serum potassium and handgrip 

strength as predictors of sleep quality among hemodialysis patients in Malaysia. 

Asia Pacific Journal of Clinical Nutrition. Accepted on January 4, 2019. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

 

 
 

  

UNIVERSITI PUTRA MALAYSIA  

STATUS CONFIRMATION FOR THESIS / PROJECT REPORT AND COPYRIGHT  

ACADEMIC SESSION :  FIRST SEMESTER 2018/2019   
   

TITLE OF THESIS / PROJECT REPORT :  

CONTRIBUTIONS OF SOCIO-DEMOGRAPHIC, NUTRITIONAL AND CLINICAL MARKERS 

TOWARDS POOR SLEEP QUALITY AMONG HEMODIALYSIS PATIENTS IN SIBU, SARAWAK 

 

NAME OF STUDENT :   LINA HO LING LING    

I acknowledge that the copyright and other intellectual property in the thesis/project report 
belonged to Universiti Putra Malaysia and I agree to allow this thesis/project report to be placed 
at the library under the following terms:  

1. This thesis/project report is the property of Universiti Putra Malaysia.  

2. The library of Universiti Putra Malaysia has the right to make copies for educational purposes 
only.  

3. The library of Universiti Putra Malaysia is allowed to make copies of this thesis for academic   
exchange.   

  

I declare that this thesis is classified as:   

*Please tick (√)  

  

 CONFIDENTIAL    (Contain confidential information under Official Secret    
                                           Act 1972).  

 RESTRICTED     (Contains restricted information as specified by the                                                             
     organization/institution where research was done).     

 OPEN ACCESS    I agree that my thesis/project report to be published                                                                
as hard copy or online open access.   

  
This thesis is submitted for :  

  PATENT      Embargo from_____________ until ______________  
                     (date)           (date)  

  

    Approved by:  

  
                     

(Signature of Student)        (Signature of Chairman of Supervisory Committee) 
New IC No/ Passport No.: 920503-13-5954  Name : Assoc. Prof. Dr. Chan Yoke Mun 
Date : 25.02.2019       Date : 25.05.2019   

[Note : If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from the 

organization/institution with period and reasons for confidentially or restricted. ] 


	CHAPTER 2
	LAST CHAPTER
	APPENDICES
	LAST APPENDICES



