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SLEEP DISORDERS AND RELATED FACTORS IN PATIENTS WITH END
STAGE RENAL DISEASE UNDERGOING HEMODIALYSIS.

RAPHASSA PRAEPATARAPRASIT 5136666 RAAN/M
M.N.S. (ADULT NURSING)

THESIS ADVISORY COMMITTEE: PANWADEE PUTWATANA D.SC.
(NUTRITION), WONNAPHA PRAPAIPANICH, Ph.D.(NURSING)

ABSTRACT

This descriptive research aims to study the prevalence of sleep disorders
and factors related to sleep disorders in patients with end stage renal disease (ESRD)
undergoing hemodialysis. One hundred of ESRD  patients, who have got
hemodialysis at the Hemodialysis Unit of the Kidney Foundation of Thailand, The
Priest’s Hospital participated in this study. The research tools included the
demographic characteristics questionnaires, sleep hygiene questionnaires, the
Suanprung stress test, insomnia severity index scale, Epworth sleepiness scale,
Modified Berlin questionnaire and restless leg questionnaires. The data were analyzed
using percentage, mean, standard deviation, Chi-square test and Pearson product
moment correlation.

The study revealed that 85% of ESRD  patients undergoing
hemodialysis had at least one type of sleep disorder. The prevalence of insomnia,
restless legs syndrome, excessive daytime sleepiness and risk to sleep apnea
syndrome was 56, 50, 39 and 14 percent, respectively. Sleep hygiene  had a
significant positive correlation with insomnia (r = 0.287) and excessive daytime
sleepiness (r = 0.332) in  ESRD patients.  Stress was significantly negative
correlated with insomnia (r = 0.464) and excessive daytime sleepiness (r = 0.290).
Serum bicarbonate was significantly negative correlated with excessive daytime
sleepiness (r = 0.201). There were no statistically significant correlations between the
selected factors and restless legs syndrome or sleep apnea syndrome.

Sleep disorders overall and in each type are important problems in this
group of patients. Any strategies to relief the symptoms should be tried out directly or
through the related factors found in this study.

KEY WORDS: SLEEP DISORDERS / RELATED FACTORS / PATIENTS WITH
END STAGE RENAL DISEASE/ HEMODIALYSIS
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v A 1 Y1 a = o zg 1 I 1
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. 3 v Y A YK 1 o (= g’/ 9
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uazdanoenueunserau luaniuiuaznai lumuz e
2) Sleep-Related Breathing Disorders NSUBUNAL ﬁﬂﬂﬂaéﬁﬂﬁﬁimﬂ
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1% a Y ' I
waunnmaaumeliganu tagnzngamelannszuuldszamaiunan fudu
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lugaenarsiulaeg biswnsaaiuanld eiunannmsinuvesauesiaalnd 1u Tsn
I v v A o A A 1 a 1 ) o A n v
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msinia limide Tmsnaueigizes REM Tagliiuszez NREM
. . . I a ada
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I v A ad a
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2011; Hanly, 2008; Mucsi et al., 2004; Pai et al., 2007; Sabry et al., 2010) N15UOUKALAALNAT

1 9 1
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1. 01m3uenlindY (nsomnia)  TasFuniamadignsuounduoin
ausaneundy 1feddeiiion nieawshininlnduas liawsonduae l§nwuesiigad
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anueion anzvoudeludenns uaznnz Tafinore DUy (Gigli et al,, 2011; Hanly, 2008;
Merlino, 2008)

2. 9173939918581 3197U (Excessive daytime sleepiness) 301A15999UBUYTO
Jundvvmzdutiunrinslsziiu Toasanugnegsznitedosas 12 — 50 (Chen et al., 2006;

[ % =

Y
Hanly, 2003; Sabry et al., 2010) MstiaeIMstiianuduiusiuszavgEelunonge szau

U

v a

o &
aayuuimﬁaﬂm L‘]JLK;]}‘L! (Chen et al., 2006; Hanly et al., 2003; Parker, 2003)
3. nQUeINT lguUaL1BIULHN (Restless legs syndrome) Titsanszduliudu
= YR <3 [2) o A 1A a :g ] '
1 waztianuianduuldu o luveasanar luvasWinsoogils 9 Mavulosluris
< Y 1 ]
BuMTeNaNAY WUBATINNYNDYTZNIN3 088z 15 — 48 (Araujo et al., 2010; Bastos et al.,
. dyd 1 A 9 o = a ° 1 < A o 1
2007; Mucsi et al., 2004) 21MIUTAINSIVOINY A3 T TInatiudr aAnranlupead A1ved
i@ongs nagmoayinuludead (Araujo etal,, 2010; Parker, 2003; Sabry et al., 2010)
g’/ a v Y1 A o
4. ma:qﬂﬂumqmuww“lwmzwau (Sleep apnea syndrome) nu'ldvesiionsn
ANUYNBYIZNI95088 23.6 — 32 (Merlino et al., 2006; Mucsi et al., 2004) Tavehiidn
~ 9 I = I =y A H v o A da! 1T Aa
MeveI01v)unasnazeailunsa voudslu@eags MMIRAUNLAUGINIUANNIN

1N0IMIVIN M3 1Fe1aannuauTaiauaznsguys (Chen et al., 2006; Gigli et al., 2011)
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~ 9 (% [ [ 9 a
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Q
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iw3eq lafeunuin mqﬁgﬁumﬂéﬁuﬁmmﬁ'uﬁ'uﬁﬁmzﬂmmmiuauwﬁ’wﬁuﬁu (Iliescu et
al., 2003; Merlino et al., 2006)

2) e WU Ao IMIueu lunaumInN NI (Al-Tahdali

etal., 2010)
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[ < 1
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a [ 1 [ I @
T3, 2551) waznInmMInunILITIUnssunuN el Tsaiamdlunnnnu tazanuau
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Ibrahim &Wegdan, 2011)
a I A A A < = o 1
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A Yy 9 S A Ao g 1A a . 1A a
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. ° T A a 9 4 G a o 1 A Aa o
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] [ @ 1 <
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A A A Ao & 9 < A ... I 9 v ~ o £
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dy = a a 4 a  J d' U = d'l [
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Medcalf, 2008)
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I
avvzivonzuuily 4-1
Y o A Y A
- UaMNNNANNHNIENIUIN 13 U9 AD 1,2,3,4,5,7,9, 10, 15, 16, 17, 18, 19
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9

AUATIATWILDH (Content Validity Index: CVI) Y994N5 98191 19111 0.89

2) ATATIVAOUANNNE (Reliability) ﬁﬁi‘i’ﬂﬁumuﬂi:u,ﬁummm‘%ﬂmmwm
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43 naueIMs lalguagvI vz (Restless legs syndrome: RLS)
a [ 4 an [ 9 [ dy = v 4‘ =\ ]
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WIDIAU 4) D1NTUNINAVUHITOLEAIFINTUNTONAAU (Allen et al., 2003) 1AgdINBINITATL
J an 1Y ?zl.l 1 1 @
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Y= A U = [ A Y o
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AUMBAUI YU HAUYEI NUNBT AUATIARNA (2551)  NHIUNITATIITOUAINNES
v Y H

Ny 0.74 fiveiunasdeuanuiieslaeih i gnudihe laneisesiszez gamen 145y

A 9 A = A @ 1 =) v W U (% 1 A X a o o
miWamaaﬂmﬂmim”l@]mawuﬂmamgmzwummﬂuﬂUﬂqmaammiﬂumia% AMUIU

danas

d' 1 =3 4 a A Y o
20 AW Anae ladion gudnsuwndaing Tsanenasnsua Taeldis testretest Tagii
] [ Y] 4 o 9 A 9 o 1 9 % Y ~
Wiy 1 ddand nazihdeyai ldnmunamainnudeandeny lannuiess e
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SLEEP DISORDERS AND RELATED FACTORS IN PATIENTS WITH END
STAGE RENAL DISEASE UNDERGOING HEMODIALYSIS.
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THESIS ADVISORY COMMITTEE: PANWADEE PUTWATANA D.SC.
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EXTENDED SUMMARY

Background and Significance of the Problem

Chronic kidney disease (CKD) is frequently found as a common disease
and a major public health problem. The incidence and prevalence rates of CKD
patients tend to increase all over the world. The prevalence rate of CKD patients in
the United State of America was 1,416.4 in the year 2000 and increasing up to
1,664.9 per a million populations in the year 2007. In Thailand, the prevalence rate of
CKD patients is also increasing (Nephrology Society of Thailand, 2010).

Chronic kidney disease is defined as the presence of impaired renal
function leading to decreasing of the filtration rate less than 60 ml/min/1.73 m?. As
well, the serum creatinine is detected to be higher than normal level more than three
months, consecutively, which exclude the renal damage from injury (Kossi and
Nahas, 2007; National Kidney Foundation, 2002; Panbubpha Chucichain, 2008).
When the patients are diagnosed with end stage renal disease (ESRD), they would
require renal replacement therapy to prolong their life.

In Thailand, the prevalence rate of patients diagnosed as ESRD and
received renal replacement therapy in 2001, 2002 and 2003 were 234.40, 419.95, and
496.93 per a million populations, respectively (Nephrology Society of Thailand,

2010). There are three treatments modalities for the disease: hemodialysis, peritoneal
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dialysis and kidney transplantation. Hemodialysis is the most extensively used
treatment due to its convenient compare to peritoneal dialysis which patient is
responsible for self-administrate treatment for 3-4 times per day (Nephrology Society
of Thailand, 2010).

Hemodialysis is a method that used to remove waste products such as
creatinine and urea, and excess water from the blood circulation of patients using
machine instead of their own kidneys. In general, the patients were scheduled to
dialyze two or three times per week, and each treatment would take time around 4
hours. After dialyzed, the waste products and excess water would be removed, but
they will be accumulating again until next time of dialysis. Even though,
hemodialysis could prolong life span of the patients, however, the disease still
persisting, and the complications could be found in the patients receiving
hemodialysis. Moreover, many symptoms including dizziness, fatigue, nausea,
vomiting, distension, pain and itching could also be found. Not only physiological
problem found, but it was also impact to economy and sociality of the patient. Since
the patients have to receive hemodialysis at the hospital every week, they need to
spend their time and money travelling to the hospital and receiving hemodialysis.
Therefore they lost the opportunity to socialize and interact with other people, and the
cost of hemodialysis is quite high. The patients felt frustrated, tired, bored and
worthless, resulting to anxiety and stress. The principle and common problems that
could be found in ESRD patients are poor quality of sleep and sleep disorders (Parker,
2003; Pongphan Chantathero, 2006).

Quality of sleep is one of the important factors in livelihood, since
sleeping is the best way of resting in human life. During sleeping, the repairing
process in our body start to occur, and it would promote immune, learning, thinking
and memorizing systems (Jiraporn Warasan, 2006; Potter & Perry, 2003). The quality
of sleep means that the body could gain enough rest time, and body repairment and
restoration occur naturally.

The frequently found sleep disorder symptoms are insomnia, excessive
daytime sleepiness, obstructive sleep apnea, and abnormal behaviors during sleep,
such as leg twitching, sleepwalking or nightmares. All of these symptoms could

disturb sleep quality which resulted in fatigue and energy loss, and the observed
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symptoms such as nausea, vomiting, headaches, slow thinking and decision making,
sensitive to stimuli, decreasing pain tolerance, and poor immune response were found
(Sudpranorm Samantawakin, 2003). In addition, sleep disorders disturb the patient
behaviors including, sluggish, non-fresh mood, restive, and decreasing social
relationship leading to impair duty activity during the day including absence from
work (Patchareeya Keawpang, 2004). From these results, the sleep disorder was
importance and should be resolved in accordance to the disorders and related factors.

The prevalence rate of sleep disorders associated with ESRD patients
undergoing hemodialysis found between 44-80%. The frequently found symptoms
compose of insomnia, excessive daytime sleepiness (EDS), restless legs syndrome
(RLS), and sleep apnea (SA) etc. (Gigli et al., 2011; Hanly, 2008; Kosmadakis &
Medcalf, 2008; Mucsi et al., 2004; Pai et al, 2007; Sabry et al., 2010).

From literature reviews, they were many factors that associated with
insomnia such as elderly, sleeping behavior, stress, level of waste products in serum,
and anemia (Gigli et al., 2011; Hanly, 2008; Merlino, 2008). High level of blood urea
and low level of albuminemia related to excessive daytime sleepiness (Chen et al.,
2006; Hanly et al., 2003; Parker, 2003). Anemia, hypoalbuminemia, hypertension,
stress, hyperphosphatemia and uremia related to restless legs syndrome (RLS) (Araujo
et al, 2010; Kosmadakis & Medcalf, 2008). Moreover, high level of creatinine and
obesity related to sleep apnea (Argekar et al., 2007; Kosmadakis & Medcalf, 2008;
Unruh, 2007).

When patients develop sleep disorder symptoms, the risk of infection and
mortality rate increased and affected patient’s health and quality of life (Elder et al.,
2008; Eryavuz et al., 2008; Gigli & Valente, 2008; Hanly, 2008; Iliscu et al., 2003;
Kosmadakis & Medcalf, 2008; Merlino, Sabry et al., 2010; Mucsi et al., 2004; Pai et
al., 2007; Parker, 2003; Sabbagh et al., 2008) Up to now, sleep disorders in ESRD
patients undergoing hemodialysis in Thailand was still lacking information. Therefore,
the researcher interested to study about the prevalence rate and the factors related with
sleep disorders in this group of patients. This study expected to be useful for
enhancing awareness of the problem and generate therapeutic strategies to help the

patients.
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Research Objectives

1. To determine the prevalence rate and characteristics of sleep disorders
in patients with end stage renal disease undergoing hemodialysis;

2. To determine the relationship between factors including lifestyle factor,
diseased-related factor, treatment-related factor, psychological factor and sleep
disorders (insomnia, excessive daytime steepness, restless legs syndrome and sleep

apnea syndrome) in patients with end stage renal disease undergoing hemodialysis.

Research Hypothesis
The patient lifestyle, disease- related, treatment-related, and mental status
factors were related to insomnia, excessive daytime steepness, restless legs syndrome

and sleep apnea syndrome.

Conceptual Framework

From literature reviews, sleep disorders in patients with ESRD undergoing
hemodialysis by Parker (2003) found that, the factors related to sleep disorders could
be classified into 5 parts composed of (1) physical or demographic factors, (2) lifestyle

factors, (3) disease-related factors, (4) treatment factors, and (5) psychological

factors.
1. Demographic factors including,
- Age: found in elderly more than young people
- Sex: found in male more than female
- Ethnicity: found in white people more than black people
2. Lifestyle factors including, tea or coffee drinking behavior, smoking,
and sleeping hygiene.

3. Disease-related factor including,
- Discomfortable factors for example dyspnea, headache,

abdomen distension, nausea, vomiting, palpitations, pain, itching etc.
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- Co-morbidity disease, for example diabetes mellitus (DM),
hypertension, dyslipidemia, heart disease

- Anemia represented by hematocrit and hemoglobin

- Uremia, metabolic disorder, and interfering neurotransmitter

4. Treatment-related factors including non-adherence of hemodialysis,
adequacy of dialysis (Kt/V), electrolyte imbalance, acid—base imbalance and
medication taking etc.

5. Psychological factors including stress and anxiety from illness,
treatment, medical expenses, family problem, severity of the disease, and fear of death
etc.

In this study, the researcher did not include age and sex, since these factors
have been studied and these two factors could not be changed. The ethnicity was not
included also due to no difference in ethnicity in Thailand. Lifestyle factors included
the consumption of tea or coffee. The mental status factors used stress symptom to
represent this factors because it was found that stress was one of the cause of anxiety
leading to patients refuse the treatment. The factors that may affect sleep disorders in
ESRD patients undergoing hemodialysis in present study was shown in the following

framework;
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Lifestyle factor
(Sleep hygiene)

Patients with end stage renal
disease undergoing hemodialysis

Disease- related factors
(Co-morbidity diseases,
Hematocrit, Hemoglobin,
Urea and Albumin )

Sleep disorders
- Insomnia

- Excessive daytime sleepiness

- Restless legs syndrome
Treatment-related factor

(Potassium, Phosphate,
Calcium, Bicarbonate and
Kt/V)

- Sleep apnea syndrome

Psychological factors
(Stress)

Figure 1 The conceptual framework in this study

Research Methodology
This descriptive research was conducted to study the prevalence rate of
sleep disorders and factors related to sleep disorders of ESRD patients undergoing

hemodialysis.

Population and Sampling

The population in this study comprised patients who had been diagnosed
with ESRD wundergoing hemodialysis in the hemodialysis Unit of the Kidney
Foundation of Thailand of Galyanivadhna Building, The Priest’s Hospital. The sample
was purposive selected during December 2012 — January 2013.



'
INAR UNIANTUTLAND unagluuuauysainwdIngy / 90

The sample size was calculated using power analysis based on Cohen’s
table (1980) at o = 0.05, power analysis at 0.80, and effect size at 0.3. This calculation
yielded sample size 85 patients. The researcher selected all of the patients who met the

criteria, resulted as 100 patients.

Research Instrumentation

The instrument used in this study composed of 4 parts as follow;

Part 1: Demographic characteristics

This part contained questions on information regarding the demographic
characteristics of the hemodialysis patients including gender, age, marital status,
weight, height and health insurance scheme.

Part 2: Sleep hygiene questionnaire

The sleep hygiene was assessed by using the Tadsana Nilapad (2006)
questionnaire. The question consists of 21 questions, and each question contained 4
rating scales including never, sometime, often and always perform. The total scores
were ranged between 21-84 points. The total score was divided by the total number of
questions, and was categorized into 3 qualities of sleep as good, moderate and poor
quality. This questionnaire was validated by 5 expertes, and the content validity index
(CVI) was 0.95. In this study the reliability was tested with 20 ESRD patients
undergoing hemodialysis similar to the subjects at Hemodialysis Unit, Queen Sirikit
Medical Center, Ramathibodi Hospital. The Cronbach’s Alpha Coefficients was equal
to 0.76.

Part 3: Stress questionnaire

The stress was assessed by using stress questionnaire of Paporn
Vimootalop (2008), which composed of 20 questions. Each question contained 5
levels of answers including no stress at all, little, moderate, a lot of stress and severe
stress. The total score was ranged between 0-80 points. The higher score corresponded
to high level of stress. This questionnaire was validated by 3 expertes, and the content
validity index (CVI) was 0.89. The reliability was tested with 20 ESRD patients
undergoing hemodialysis, similar to the subjects at Hemodialysis Unit, Queen Sirikit
Medical Center, Ramathibodi Hospital. The result showed that Cronbach’s Alpha

Coefficient was equal to 0.81.
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Part 4: Assessment of sleep disorders

4.1 Insomnia questionnaires

The researcher wused insomnia questionnaire from
Patchareeya Kaewpang (2004) which was adapted from the Insomnia Severity Index
(1993). These seven questions used Likert-type scale measurement and the score was
ranged between 0-4 points. The lowest score was 0 point reflected no difficulty to
sleep, and the highest score was 28 points reflected severe sleep disorder. The score
equal or higher than 8 points meant that patients had symptom of insomnia which
could be divided into 3 level; low, moderate, and severe insomnia.

This questionnaire was already validated by 5 expertes, and the
content validity index (CVI) is 1. The reliability was tested with 20 ESRD patients
undergoing hemodialysis similar to the subjects at Hemodialysis Unit, Queen Sirikit
Medical Center, Ramathibodi Hospital. The result showed that Cronbach’s Alpha
Coefficients was equal to 0.91.

4.2 Excessive daytime sleepiness questionnaires

The researcher used excessive daytime sleepiness
questionnaire by Chanjira Karmroo (2005) which was adapted from the Epworth
Sleepiness scale (Johns, 1991). The excessive daytime sleepiness questionnaire
composed of 8 questions with 4 levels of answers about the weekly frequency of that
symptom. The lowest score was 0 point reflected no excessive daytime sleepiness and
the highest score was 24 points reflected severe excessive daytime sleepiness.

This questionnaire was already validated by 6 experts, and the
content validity index (CVI) is 1. The reliability testing was done in this study with 20
ESRD patients undergoing hemodialysis similar to the subjects at Hemodialysis Unit,
Queen Sirikit Medical Center, Ramathibodi Hospital. The result showed that
Cronbach’s Alpha Coefficients was equal to 0.75.

4.3 Restless legs syndrome (RLS)

This symptom was assessed by 4 questions which based on 4
diagnostic criteria; 1) moving the legs during treatment because they felt
uncomfortable leg such as felt like something crawling on their legs, pain, burn like
electrical shock, and muscle spasm; 2) RLS symptoms occurred during resting or stay

still, while sleeping or sitting, 3) RLS symptoms would improve when moving the legs
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or changing to walk; 4) RLS symptoms often occurred or worsen in the evening or
night (Allen, et al, 2003). Having these four symptoms reflected that patients had RLS.
4.4 Obstructive sleep apnea questionnaire
The researcher used obstructive sleep apnea questionnaire from
Kanokon Santichartsak (2008) which was adapted from Modified Berlin questionnaire
(Sharma et al, 2006). The questionnaire composed of 12 items were divided into 4
sections, which each section contain item and score ranged from 0 — 1. If the score
equal to 2 points from two sections, it meant that the patients had a risk of obstructive
sleep apnea. The questionnaire was back translation, and then compared with the
original English version. The reliability of this questionnaire was tested with 20 ESRD
patients undergoing hemodialysis, similar to subjects used in the study at
Hemodialysis Unit, Queen Sirikit Medical Center, Ramathibodi Hospital. The Test-
retest at 1 week interval was equal to 0.74.
Part 5: Clinical characteristics
The clinical characteristics including co-morbidity disease, hemoglobin
(Hb), hematocrit (Hct), serum wurea, serum albumin, serum potassium, serum
phosphate, serum calcium, serum bicarbonate, and adequacy of hemodialysis. The data
were collected from the medical history record, and these laboratory tests data

collected were performed not longer than 1 month.

Protecting the Rights of the Sample Group

Approval from the Ethical Committee for Human Research of Faculty of
Medicine, Ramathibodi Hospital, Mahidol University was obtaining before beginning
the study. Before collecting the data, potential participants were informed about the
purposes of the study and their right to refuse to participate or to withdraw from the
study at any time. All participants were informed that data would be kept confidential

and the results of this study would be presented as a group individually.
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Data collection
All data were collected by the researcher by the following procedures:
1. Stage of preparation
1.1 The written request from the owner to use the same tools
and permission for collection data was obtained from the Ethics Committee for
Human Research, Faculty of Medicine, Ramathibodi Hospital, Mahidol University.
1.2 After permission was granted, the letters were sent to the
director of the Ramathibodi Hospital, and the head nurse of the hemodialysis Unit of
the Kidney Foundation of Thailand. To clarify the purpose of the study and asked for
permission to collect data.
2. Research procedures for the data collection. All the patients who met
the inclusion criteria were offered the possibility to participate in this study. The
researcher explained the study and the right to refuse and withdraw. All 100 patients

accepted and sign inform consent form.

Data analysis

The researchers analyzed the data by using statistical software, and the
data analysis was as follow;

1. Personal information including age, sex, marital status, health
insurance was analyzed by frequency and percentage.

2. Sleep hygiene co-morbidity and treatment including hematocrit,
hemoglobin, urea, albumin, potassium, phosphate, calcium, and bicarbonate in the
blood, the adequacy of hemodialysis, and stress were analyzed by frequency,
percentage, and standard deviation.

3. The relationship between sleep hygiene, hematocrit, hemoglobin, urea,
albumin, potassium, phosphate, calcium, and bicarbonate in the blood, the adequacy
of hemodialysis, and stress with insomnia and excessive daytime sleepiness were
analyzed by Pearson product-moment correlation and tested for the significant.

4. Chi-square test was used to determine the relationships between co-

morbidity and excessive daytime sleepiness.
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5. The relationships between sleep hygiene and co-morbidity including
hematocrit, hemoglobin, urea, albumin, potassium, phosphate, calcium, and
bicarbonate in the serum, the adequacy of hemodialysis, and stress with restless legs

syndrome and obstructive sleep apnea were analyzed by using Chi-square test.

Results

Part 1: Characteristic of the sample

The subjects used in this study were the patients who were diagnosed with
end stage renal disease (ESRD) undergoing hemodialysis three times per week, and
could travel to the hospital by themselves. The researcher purposively selected 100
patients who met the predetermined criteria from the Kidney Foundation of Thailand,
the Priest’s Hospital during December, 2012.

Fifty-two percent of subjects were female with average age 46.98 (24-72)
years old. Most of them married (51%) and single status (43%). The subjects had
social security scheme about 57%, universal coverage about 42%, and only 1% paid
out of pocket. Most of them having underlying disease such as hypertension about
93%, cardiovascular disease about 18%, over weight about 63% and obesity about

13%.

Part 2: The prevalence and characteristics of sleep disorders

The results showed that 85 % of the subjects had at least one sleep disorder
symptom. Among them, the subjects who had 1, 2, 3 and 4 symptoms of sleep
disorders were 42, 28, 14 and 1 % respectively. The most common finding symptom
to the less common finding symptom are as follow; insomnia, restless legs syndrome,
excessive daytime sleepiness, and risk to obstructive sleep apnea about 56%, 50%,
39% and 14% respectively.

Fifty-six percent of the symptoms of sleep disorder patients were low
insomnia. None of the patients have moderate or severe insomnia. In excessive

daytime sleepiness, this study found that 26% of the patients have mild symptom and
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13% have moderate symptom, and none of them have severe symptom. Fifty percent
of the patients had restless legs syndrome and 14% had a risk to be obstructive sleep

apnea.

Part 3: Factors related with sleep disorders in patients with ESRD
undergoing hemodialysis

Lifestyle factors

The sleep hygiene evaluated by using questionnaire. The subjects were
asked to answer the questions and score were divided the subjects based on criteria.
This study found that 53% of the subjects had well sleep hygiene, 47% of the subjects
had moderate sleep hygiene, and none of them had poor sleep hygiene. When study
the relationship between sleep hygiene and sleep disorders symptoms, it was found
that sleep hygiene was significant negatively related to insomnia at low level (r =
0.287, p = .004). In addition, the sleep hygiene was significant negatively related to
excessive daytime sleepiness at low level (r = 0.332, p =.001). The lifestyle factor was
not significantly related to restless legs syndrome and obstructive sleep apnea
(p >.05).

Disease-related factor

The disease-related factors composed of serum hematocrit, serum
hemoglobin, serum urea and serum albumin were detected before hemodialysis. This
study showed that the subjects had average hematocrit level about 32.79% (33-36%)
and the average hemoglobin level about 10.67 g/ L (11-12 g/ dL) which slightly lower
than normal level. For blood urea and albumin, the subjects had high level of serum
urea and normal level of albumin. From this study, the serum urea level was not
significant positively related to insomnia at low level, but it tend to be significant (r =
0.197, p = 0.057). For other factors, they were not significantly related to insomnia
(p>.05).

Treatment-related factor

The treatment-related factors composed of serum potassium, serum
phosphate, serum calcium, serum bicarbonate level and adequacy of hemodialysis.
This study found that the subjects had average serum potassium, phosphate, calcium,

bicarbonate level and adequacy of hemodialysis in the normal range. Moreover, this
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study showed that the bicarbonate levels were significant negatively correlated with
excessive daytime sleepiness at low level (r = 0.201, p = .045). For other factors, they
were not significantly correlated with insomnia, excessive daytime sleepiness, restless
leg syndrome and obstructive sleep apnea (p > .05).

Psychological factors

In psychological factor, it was found that the subjects felt less stress about
57%, moderate stress 43%, and none of them felt severe stress. When study the
relationship between stress and sleep disorders, it was found that stress was significant
positively correlated with insomnia (r = 0.464, p = .000), and excessive daytime
sleepiness (r = 0.290 p = .003) at low level. There were not significantly related

between stress and restless legs syndrome and obstructive sleep apnea (p > .05).

Discussion

Prevalence rate and characteristic of sleep disorders

The result showed that all subjects who had at least one symptom of sleep
disorder were 85%. The subjects who had one sleep disorder symptom were 42%, two
symptoms were 28%, three symptoms were 14%, and four symptoms were 1%. The
most frequently found symptom were insomnia followed by restless legs syndrome
excessive daytime sleepiness, and risk to obstructive sleep apnea at 56%, 50%, 39%
and 14%, respectively. This result was consistent with previous studies (Gigli et al.,
2011; Hanly, 2008; Mucsi et al., 2004; Pai et al., 2007; Sabry et al., 2010)

The prevalence rate of sleep disorder found in this study was high
compared to the previous reported which was found between 44-80% (Gigli et al.,
2011; Hanly, 2008; Mucsi et al., 2004; Pai et al., 2007; Sabry et al., 2010). This
problem could cause the patients suffering from discontinuous sleeping and
insufficient to sleep leading to poor quality of life, performance of work, increasing
risk of complication and mortality (Sudpranorm Samantawakin, 2003; Patchareeya
Kaewpang, 2004). The symptoms of sleep disorders in patients with ESRD including

insomnia, excessive daytime sleepiness (EDS), restless legs syndrome (RLS), and
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obstructive sleep apnea (SA) (Gigli et al, 2011; Hanly, 2008; Mucsi et al., 2004; Pai et
al, 2007; Sabry et al, 2010).

The most frequently found symptom of sleep disorders was insomnia. In
this study, the result showed that the subjects who initiate the insomnia symptom
consisting of 56% of patients. This result was similar to previous studied which was
found the prevalence rate around 60.8-69.1% (Al-Jahdali et al., 2010; Kosmadakis &
Medcalf, 2008; Merlino et al., 2008; Ibrahim & Wegdan, 2011; Wen-Ching Chen et
al., 2006).

In excessive daytime sleepiness symptom, 39% of patients reported this
symptom which similar to study of Chen, Hanly and Sabry which found that the
prevalence rate of excessive daytime sleepiness symptom was ranged between 12-50%
(Chen et al., 2006; Hanly, 2003; Sabry et al., 2010).

In restless legs syndrome, the prevalence rate in previous studied were
ranged between 15-48 % (Araujo, et al, 2010; Bastos, et al, 2007; Mucsi, et al, 2004).
In this study, the result showed that the prevalence of restless legs syndrome subjects
was 50 %, which was slightly higher than previous studies. It might be suggested that
this study was roughly classified the symptom of restless legs syndrome without
focusing on the level of severity of symptom.

In the last symptom, the risk of obstructive sleep apnea was one of the
common symptoms which prevalence rates were found between 23.6-32 % (Merlino,
et al, 2006; Mucsi, et al, 2004). In this study, the result showed that 14% of samples
reported this symptom, which was slightly lower than previous studies. The main
causes of obstructive sleep apnea might be overweight, abnormality of upper
respiratory tract, or elderly etc (Gusbeth-Tatomir et al., 2007). Moreover, this study
13% of patients were obese (BMI>30), and not elderly.

Factors related with sleep disorders.

Factors associated with sleep disorders came from framework of Parker
(2003) consists of physical factors, lifestyle factors, factors associated with the
disease, factors associated with treatment, and psychological factors,. However, in this

study, the researcher selected the lifestyle factors, the factors associated with the
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disease,the factors associated with treatment, and the psychological factors to study.
Because of these factors could be changed to enhance quality of sleep.

Lifestyle factors

The researcher selected to study sleep hygiene that included questions
about lifestyle. It was found that 53% of subjects had good sleep hygiene, 47% of
subjects had moderate sleep hygiene, and none of the subjects had poor sleep hygiene.
Sleep hygiene factor was significant negatively correlated with insomnia at low level
(r=20. 287, p =.004). The subjects with good sleep hygiene could decrease insomnia
Ssymptom.

In ESRD patients undergoing hemodialysis, the physiology and behaviors
were changed. Like scheduled of hemodialysis three times a week and traveling at
early morning to the hospital for their treatment, therefore during hemodialysis most
of them usually slept. From this reason, they usually experienced difficulty to sleep at
night time. The disturbing from various environmental causes was the main problem
of sleep hygiene of patient which consistent with other studies (Hanly, 2008; Merlino,
2008; Gigli et al., 2011).

The sleep hygiene was significant negatively related to excessive daytime
sleepiness at low level (r = 0.332, p = .001). This study found that 26% of subjects had
less feeling of excessive daytime sleepiness, 13% of subjects had moderate feeling of
excessive daytime sleepiness, and none of them had severe feeling of excessive
daytime sleepiness. The good sleep hygiene led to reduce the feeling of excessive
daytime sleepiness which was one of the causes of decreasing of efficiency of work
and daily life behaviors. This result was consistent with the study of the Doungchit
Modjod (2550) about insomnia experience, management, and result of insomnia of
patients with end stage renal disease undergoing hemodialysis. The result showed that
the patients felt that they did not get well sleep like wake up in the morning and
insufficient sleep or fatigue (97%) and excessive daytime sleepiness (96%). These
conditions affected the quality of life at a moderate level.

It was no correlation among lifestyle factors and restless legs syndrome
and obstructive sleep apnea (p >.05). Thus previous study reported that the restless
legs syndrome was associated with physical changes such as illness including a low

hemoglobin, low level of serum iron, high level of blood urea, and low level of blood
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albumin (Araujo et al.,, 2010; Parker, 2003; Sabry et al., 2010). Moreover, the
obstructive sleep apnea could be resulted from various physiological conditions such
as acidosis, uremia, ratio of body weight which higher than dry weight, edema, and
using vasodilator drug (Chen et al., 2006: Gigli et al., 2010). Therefore, it could
explain the result in this study which no correlation between lifestyle factors and sleep
disorders.

Disease-related factors

Disease-related factors composed of co-morbidity disease, hematocrit,
hemoglobin, urea and albumin were also important factors. This study showed that
93% of the subjects had hypertension, 18% of the subjects had cardiovascular disease,
9% of the subjects had orthopedic problem, and 6% of the subjects had diabetes. When
determine the relationship of co-morbidity diseases with 4 symptoms of sleep
disorders (insomnia, excessive daytime sleepiness, restless legs syndrome, and
obstructive sleep apnea), the researchers found that no significantly related between
those symptoms (p >.05). This finding was not consistent with previous studies which
found that ESRD patients with diabetes, and obesity were associated with insomnia,
restless legs syndrome, and obstructive sleep apnea (Al-Jahdali et al., 2010; Ibrahim
and Wegsan, 2011). In addition, hypertension with poor controlling blood pressure
was correlated with obstructive sleep apnea (Gusbeth-Tatomir et al., 2007). Unlike this
study, most of the subjects (93%) had hypertension however there was no correlation
between these symptoms with obstructive sleep apnea. This finding might be due to
the subjects could well control their blood pressure. In the subjects with diabetes
mellitus (6%) and obesity (13%) could not found correlation between these two co-
morbidity, since the sample size in this study quite small as the population came from
264 patients and patients with diabetes mellitus and hypertension only 60.9% and
45.5% percent, respectively (Ibrahim and Wegsan, 2011).

This study found that the average hematocrit level of the subjects was
32.79% and the average hemoglobin level was 10.67 g/dL with slightly lower than
normal. The hematocrit and hemoglobin level were the indicator of anemia. The
density of red blood cells (hematocrit) should not be less than 33% and the
hemoglobin should not be less than 11 g/dL (KDOQI, 2007). The patients whose

found low level of these two values because kidney was an importance organ to



'
INAR UNIANTUTLAND unagluuuauysainmdings / 100

secrete hormones to produce red blood cells, and some patients were not respond to
erythropoietin treatment such iron or vitamin deficiency, etc (Natachai Srisawat,
Kerkeat Praditpornsil and Somchai Aimaong, 2010). However, in this study, the
researchers found no correlation between hemoglobin and hematocrit with sleep
disorders. This finding was inconsistent with previous studies (Sabry, 2010; Ibrahim &
Wegdan, 2011). They found that the hemoglobin level at 9.44 + 2.1 g/dL associated
with insomnia, excessive sleep apnea, restless legs syndrome, and obstructive sleep
apnea. In this study, the lowest hemoglobin was 5.4 g/dL, however the average
hemoglobin level was 10.67 g/dL. which higher than previous observed studied.
Therefore it was inconsistent with previous studied.

Moreover, this study reported that the patients with high levels of urea
(55.55 mg/dl, SD = 13.68) was not significant positively related with insomnia at low
level, but it tend to be significant (p=0.057). Previous studies (Chen et al., 2006;
Gusbeth-Tatomir et al., 2007; Hanly, 2003; Kosmadakis & Medcalf, 2008; Sabry et
al., 2010) have shown that high level of blood urea leading to 4 symptoms of sleep
disorders, however this study found that the level of blood urea was not significant
related to insomnia, excessive sleep apnea, restless legs syndrome, and obstructive
sleep apnea. This could be come from the patients were treated by hemodialysis three
times per week, and the adequacy of dialysis (Kt/V) was equal to standard range
(Aitsanee Putthimontree, 2012; Praweena Susantipong and Somchai Aimaong, 2010).
This result suggested that the sample size should be increased. On the other hand, most
of subjects were healthy, and before included in this study, they already passed the
approval from doctor and the Kidney Foundation of Thailand committees. Thus the
subjects had knowledge to control their waste product level in the blood. Therefore
blood urea level was not significantly correlated with sleep disorders.

Another factor, which was determined in this study, was the serum
albumin level. The average serum albumin in 78% of subjects was around 4.12 g/dL
which was the normal standard range. This finding was inconsistent with previous
studies which found that serum albumin was low, ranging between 3.16 = 0.4 g/dL,
and related to insomnia, excessive daytime sleepiness, restless legs syndrome, and

obstructive sleep apnea (Sabry, 2010: Ibrahim & Wegdan, 2011).
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Treatment-related factor

The treatment-related factors composed of serum potassium, serum
phosphate, serum calcium, serum bicarbonate level and adequacy of hemodialysis.
This study found that bicarbonate level was significant negatively correlated with
excessive daytime sleepiness at low level (r = 0.201, p = 0.045). Suggesting that low
level of bicarbonate in serum resulted of increasing excessive daytime sleepiness. This
could be explained form metabolic acidosis condition, such as low level of bicarbonate
and high level of potassium which could be frequently found in ESRD patients
undergoing hemodialysis. When patients developed such conditions, it might not be
specific to one systemic effect which we could find various symptoms such as fatigue,
headache, nausea, uncomfortable, hypotension, or drowsiness (Sirirat Ruangjui, 2010).
All of these symptoms were related to obstructive sleep apnea (Kosmadakis et al,
2008). However this study found that the average serum potassium level was 4.49
mmol/l (3.5-5.1mmol/l) and the average serum bicarbonate level was 25.86 mmol/l
(21-32 mmol/l) which was slightly low. Therefore it was consistent with study of
Sabry and others (Sabry et al., 2010), which found that metabolic acidosis was
unrelated to insomnia.

In addition, the serum phosphate and calcium of the subjects were normal
range, and it was not correlated between serum phosphate and calcium with sleep
disorders. This study was consistent with study of Al-Jahdali, 2009. They found that
serum calcium was not correlated with restless leg syndrome. This study also found
that serum phosphate and calcium was in normal range. However some studies found
that high level of serum phosphate (>5.5 mmol/L) was related with insomnia and
restless leg syndrome (Al-Jahdali, 2010, Ibrahim et al., 2011, Sabry et al., 2010).When
high level of phosphate was found in ESRD patients undergoing hemodialysis, the low
level of serum calcium would be found. The low level of serum calcium leads to
numbness, muscle weakness, and muscle clamp (Panbubpha Chuwichain, 2008;
Somchai Aimaong, 2010).

This study found that the adequacy of dialysis (Kt/V) was adequate
enough with mean of Kt/V was 1.88, ranging from 1.2 - 2.51, therefore no relationship
between the adequacy of dialysis with sleep disorders was found. Adequacy of

hemodialysis refers to the adequacy of renal replacement therapy with hemodialysis
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making of patients health close to normal people, and also reduce complications and
improve quality of life. The common method that used to calculate the adequacy of
hemodialysis is the ratio of serum urea eliminated from the body during dialysis (Kt)
with volume distribution of total urea. In general, in hemodialysis unit usually
calculate this value every month. The calculated value means the elimination of urea
from dialyzer in one time (single pool Kt/V). The normal value should be greater than
1.8 and 1.2 in patients who hemodialyzed 2 times a week and 3 times a week,
respectively (Praweena Susantipong and Somchai Aimaong, 2010; Aitsanee
Putthimontree, 2012). Previous studies found that patients receiving inadequacy of
hemodialysis associated with sleep disorders (Chen et al., 2006; Ibrahim & Wegdan,
2011). However this study found that the adequacy of hemmodialysis of the subjects
was normal range, so no relationship between these factors with sleep disorders.

Psychological factors

The resulted showed that stress factor was significant positively related to
insomnia (r = 0.464, p = .000,) and excessive daytime sleepiness (r = 0.290, p = .003)
at low level. It meant that increasing stress of the patients could be suffering from
insomnia and excessive daytime sleepiness. The stress might be come from the felling
that their disease was incurable, ineffectively work, economy problems and loss of
empowerment (Wanna Piyasawate et al., 2002; Sukanya Joykar, 2007). Other studies
found that psychological factor was effect on sleep disorders (Kosmadakis &
Medcalf, 2008; Gusbeth-Tatomir, et al, 2007). In this study, the result showed that the
patients fell low (57 %) and moderate stress (43 %) may be due to the cost of the
treatment could be charged to the social insurance and health insurance scheme. This
result consistent with studied of Pongphan Chantathero (2006) about the quality of
sleep and disturbance factors in chronic hemodialysis patients with chronic kidney
received hemodialysis in a government hospitals, Chonburi province. They found that
62.2 % of the patients had poor sleep quality and the factor of sleep disturbance was
psychosocial factors such as depression and boring. If they got stress, they would be
suffering from the difficulty to sleep at night time. This explanation was consistent
with study of Doungchit Modjod (2007) about experience, management, and the result
from inadequate sleep of ESRD patients undergoing hemodialysis, and they found that

the factors that involve in sleep disorders were stress and anxiety.
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This study found that the number of patients with symptomatic and
asymptomatic of restless legs syndrome were equal (50%) and the patients had risk to
develop obstructive sleep apnea was 14%. When analyzed the relationship between
stress and restless legs syndrome and obstructive sleep apnea with Chi square
equation, the result showed that it was no significant correlation between them (p >
.05). The restless legs syndrome involve with low hemoglobin, serum iron and
albumin, and high urea in the blood (Parker, 2003; Araujo et al., 2010; Sabry et al.,
2010). In addition, the obstructive sleep apnea cause by acidosis, uremia, heavy body
weight higher than dry weight, edema, vasodilator drug used (Chen et al., 2006; Gigli
et al., 2010). This study found that the average hemoglobin and hematocrit level of the
subjects were slightly lower than normal, but the other factors were normal range.
Therefore, it was no relationship between stress, restless leg syndrome and obstructive
sleep apnea.

This study found that the factors that related to sleep disorders in ESRD
patients undergoing hemodialysis composing of life styles factor such as sleep hygiene
and psychological factor such as stress were related to insomnia. The life style factors,
treatment-related factor including serum bicarbonate level and psychological factors
were related to excessive daytime sleepiness and no relationship between life style
factor, disease factor, treatment-related factor and psychological factor with restless

legs syndrome and obstructive sleep apnea.

Research Limitations
The samples were selected by purposive sampling with inclusion criteria,
so these could be referred to the population of end stage renal disease patients

undergoing hemodialysis

Implications and Recommendation

1. This study found that sleep disorders were common in ESRD patients

undergoing hemodialysis and presented in various symptoms. Therefore health care
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teams, patient and patient family should aware and generate therapeutic strategies to
modify sleep disorders.

2. Based on this study, sleep hygiene and stress was associated with
insomnia and excessive daytime sleepiness, therefore nurses and health care teams
should promote the sleep hygiene and reduce stress of the patients to reduce insomnia

and excessive daytime sleepiness symptoms.

Recommendation for future research

1. Further study should increase the sample size, because the data will be
more accuracy and could be referred as ESRD patients undergoing hemodialysis
population.

2. Finding the ways to help the patients to promote sleep pattern,
relaxation or stress relief using complementary therapies such as music therapy,
massage, and meditation etc.

3. Including other factors to study in this group of patients such as time of

dialysis, abnormal symptoms after dialysis and uremia etc.
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