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ABSTRACT

RISK OF SARCOPENIA AND ITS ASSOCIATED FACTORS AMONG
HEMODIALYSIS PATIENTS IN SELECTED DIALYSIS CENTRES

Low Siao Jou

Sarcopenia is a well-known muscle disease of the elderly, and its prevalence in hemodialysis
patients was revealed to be high. Despite its importance and growing clinical recognition, the
issue of sarcopenia has not been fully addressed in the Chronic Kidney Disease (CKD)
literature, with no relevant research in Malaysia. Therefore, this cross-sectional study aimed to
determine the risk of sarcopenia and its associated factors in hemodialysis patients. In response
to the difficulty of face-to-face interviews during the pandemic, physical copies of
questionnaires were posted to the selected dialysis centers. Anthropometric and biochemical
parameters were obtained as secondary data via dialysis records, with the supports of the
dialysis center managers. Mini Nutrition Assessment (MNA), Depression subscale of the
Hospital Anxiety and Depression Scale (HADS-D), Pittsburgh Sleep Quality Index (PSQI),
and SARC-F questionnaire were used to assess nutritional status, depression, sleep quality, and
risk of sarcopenia in the subjects, respectively. IBM SPSS version 25 was used in the statistical
analysis, with a significance level was set at p < 0.05. A total of 102 subjects were recruited
from three dialysis centers in Kinta District, Perak. The mean age of the subjects was 56 years.
Hypertension was most prevalent (83.3%), followed by diabetes (43.1%), with nearly all of the
subjects (94.1%) had polypharmacy. The prevalence of hypoalbuminemia and
hyperphosphatemia was 56.9% and 52.9%, respectively. While a majority of the subjects
experienced no weight loss in the past three months and had a mean BMI of 25.5 kg/m?, more
than 60% of them were either at risk of malnutrition or were malnourished. Meanwhile, a total
of 42.1% and 80.4% of the subjects had depression and poor sleep quality, respectively. There
were 4 out of 10 subjects were at risk of sarcopenia, with Malays having the highest risk. In
the bivariate analysis, risk of sarcopenia was significantly correlated with ethnicity (p=0.013),
diabetes (p<0.001), serum albumin (r=-0.295, p=0.003), nutritional status (r=-0.450, p<0.001),
depression (r=0.552, p<0.001) and sleep quality (r=0.198, p=0.046). In terms of sleep
components, subjects with frequent sleep disturbances (r=0.210, p=0.034) and daytime
dysfunctions (r=0.344, p<0.001) had significantly higher risk of sarcopenia. Despite
methodological limitations, this study presented some important findings that may help policy
makers and healthcare professionals in planning appropriate interventions to improve the
sarcopenic status of hemodialysis patients.

viii



ABSTRAK

RISIKO SARKOPENIA DAN FAKTOR-FAKTOR YANG BERKAITAN DALAM
KALANGAN PESAKIT HEMODIALISIS DI PUSAT DIALISIS TERPILIH

Low Siao Jou

Sarkopenia adalah penyakit otot yang umum terjadi pada usia senja, dan prevalensinya didapati
tinggi pada pesakit hemodialisis. Walau bagaimanapun, masalah sarkopenia tidak diberi
perhatian sepenuhnya dalam literatur penyakit buah pinggang kronik (CKD), dan tidak ada
penyelidikan yang berkaitan di Malaysia. Oleh itu, kajian rentas ini bertujuan untuk mengenal
pasti risiko sarkopenia dan faktor-faktor yang berkaitan dalam kalangan pesakit hemodialisis
di Malaysia. Borang soal selidik dihantar ke pusat dialisis terpilih setelah mempertimbangkan
kesukaran mengadakan wawancara tatap muka semasa pandemik. Parameter antropometrik
dan biokimia diperoleh melalui rekod dialisis dengan bantuan pengurus dialisis pusat serta
kakitangan jururawat. Penilaian Pemakanan Mini (MNA), Skala Kecemasan dan Depresi
Hospital untuk sub skala depresi (HADS-D), Indeks Kualiti Tidur Pittsburgh (PSQI) dan
SARC-F digunakan untuk menentukan status pemakanan, kemurungan, kualiti tidur, dan risiko
sarkopenia. IBM SPSS versi 25 digunakan dalam analisis statistik, dengan tahap signifikansi
ditetapkan pada p <0,05. Dari tiga pusat dialisis di Daerah Kinta, Perak, seramai 102 orang
subjek dengan purata usia 56 tahun mengambil bahagian dalam kajian ini. Hipertensi adalah
paling biasa (83.3%) diikuti oleh diabetes (43.1%), dan hampir semua subjek (94.1%)
mempunyai masalah polifarmasi. Peratusan subjek dengan paras serum albumin yang rendah
(hypoalbuminemia) dan serum fosforus yang tinggi (hyperphosphatemia) adalah 56.9% dan
52.9% masing-masing. Walaupun majoriti subjek tidak mengalami penurunan berat badan
dalam tiga bulan terakhir dan mempunyai purata BMI 25.5, 52.0% daripadanya berisiko
malnutrisi sedangkan 9.8% mengalami masalah malnutrisi. Sebanyak 42.1% subjek mengalami
kemurungan dan 80.4% subjek mengalami kualiti tidur yang buruk. Sebanyak 4 daripada 10
subjek berisiko sarcopenia, dengan orang Melayu mempunyai risiko tertinggi. Dalam analisis
bivariat, risiko sarkopenia berkorelasi dengan etnik (p=0.013), diabetes (p<0.001), albumin
serum (r=-0.295; p=0.003), status pemakanan (r=-0.450; p <0.001), kemurungan (r =0.552;
p<0.001) dan kualiti tidur (r=0.198; p=0.046). Dari segikomponen tidur, subjek yang
mengalami gangguan tidur (r=0.210, p=0.034) dan disfungsi siang hari (r=0.344, p<0.001)
dengan kerap mempunyai risiko sarkopenia yang lebih tinggi. Di samping kekurangan
metodologi yang wujud, kajian ini mengemukakan beberapa penemuan penting yang
diharapkan dapat membantu pembuat dasar dan profesional kesihatan dalam merancang
intervensi yang sesuai untuk meningkatkan status sarcopenia pesakit hemodialisis.



CHAPTER 1

INTRODUCTION

1.1 Background

Chronic Kidney Disease (CKD) is a term that encompasses all degrees of renal function
impairment, ranging from mild damage in stage 1 to complete kidney failure in stage 5.
Diagnosis of CKD is made with the presence of abnormal kidney structure or function, as
demonstrated by the markers of kidney damage and an estimated glomerular filtration rate

(eGFR) of less than 60 ml/min/1.73 m? for more than three months (Perez-Gomez et al., 2018).

Globally, an estimated 1 in 10 people is suffering from CKD (Rateb et al., 2017). With an
unabated growth of its prevalence over the past decades, CKD has been recognized as a global
public health problem (Kassebaum et al., 2016). This is corroborated by the Global Burden of
Disease 2017 study, highlighting the dramatic rise of 29.3% in the global all-age CKD
prevalence between 1990 and 2017 (Bikbov et al., 2020). Likewise, a concerning spike was
observed in the numbers of CKD cases in Malaysia, with 15.5% of Malaysians having CKD in
2018 (Saminathan et al., 2020). The number is on the rise by leaps and bounds compared to
2011 when the prevalence rate was staggering at approximately 9% (Hooi et al., 2013;
Saminathan et al., 2020). A similar trend was observed for the prevalence of end-stage renal
disease (ESRD) (Bujang et al., 2017), which draws attention to the healthcare system and

monitoring needs of renal replacement therapy (RRT). It is worth noting that Malaysia is one



of the countries with the highest average annual increases in ESRD incidence rates from 2003
to 2016, attributed to the diabetes epidemic (2018 USRDS Annual Data Report: Executive
Summary, 2019). Considering the substantial increase of the aging population and non-
communicable diseases namely hypertension and diabetes mellitus, the incidence and
prevalence of CKD and ESRD are expected to grow (Bujang et al., 2017), should no appropriate

action be taken.

Despite kidney transplantation has been available in Malaysia for more than three decades,
the transplant rate remains low at three patients per million due to organ shortage (National
Renal Registry, n.d; Ministry of Health, 2018). Conversely, hemodialysis (HD) remains the
most common treatment modality in Malaysia, with its prevalence increased by approximately
90% from 2008 to 2018 (National Renal Registry, n.d). The rapid growth of the hemodialysis
population can be attributed to the increase in the provision of private hemodialysis services
and easier access to public financial assistance or subsidies. The government's willingness in
engaging the private sector in the provision of care and reform the financial mechanism allows
public sector organizations to offer financial supports to qualified hemodialysis patients at
private centers (Lim et al., 2010). This reform has brought a positive impact on the participation
of the private sectors in hemodialysis services, thereby helping to alleviate the burden on the
public sector. Given that the proportion of new hemodialysis patients accepted in private
dialysis centers continues to rise (from 43.2% in 2008 to 56.2% in 2018) (National Renal
Registry, n.d), it is worthwhile to investigate nutrition-related issues among patients receiving

hemodialysis treatments at private dialysis centers.

Hemodialysis is a life-saving therapy for patients with ESRD and alleviates kidney failure
symptoms. Nevertheless, chronic hemodialysis may likely induce or worsen complications
(Cabrera et al., 2017), including exacerbating the progress of sarcopenia (Fahal, 2014; Mori et

al., 2019). Sarcopenia, which derived from the Greek words sarx for “muscle,” and —penia for
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“loss”, was the first pathological concept proposed by Rosenberg in 1989 (Rosenberg, 1989).
It is worth noting that this concept has been altered over time, and is no longer representing its
etymological origin. More recently, the revised operational definition for sarcopenia focuses
not only on muscle mass loss but also muscle strength decline (grip strength) and poor physical
function (gait speed) (Akishita et al., 2018; Cruz-Jentoft et al., 2019). These definitions and
diagnostic criteria have been generally accepted and used in the research on geriatric
sarcopenia, with cut-off values were absent for sarcopenia in the context of CKD (Moorthi &
Avin, 2017). On the other hand, given that profound muscle loss can occur in patients with
hemodialysis at a younger age (Domaski & Ciechanowski, 2012), it was speculated that the
magnitude of sarcopenia in CKD might differ from age-related sarcopenia due to the
independent effects of CKD disease on the muscle (Sabatino et al., 2020), indicating the current
proposed geriatric sarcopenia criteria may not be suitable or applied to patients with CKD

(Sabatino et al., 2020), and hence warrant more research on sarcopenia in CKD literature.

The prevalence of sarcopenia in HD patients was slightly higher than that of the elderly in
the community, ranging from 29.3% to 40% (Kim et al., 2014; Mori et al., 2019). In the CKD
context, the importance of sarcopenia lies in its impacts on mortality and morbidity, including
elevated risk for falls (Aly et al., 2019), reduced functional capacity (De Souza et al., 2017),
and increased cardiovascular risk (Kim et al., 2019). In addition, patients with CKD often
exhibit reduced physical functions, such as slow gait speed and weak hand grip strength, and
poor prognosis in terms of mortality (Kittiskulnam et al., 2017). Recently, CKD patients with
sarcopenia were 2-5 times more likely to die than those without sarcopenia (Wilkinson et al.,
2020). It is generally accepted that sarcopenia is potentially reversible, and its components
(muscle mass, gait speed, and strength) can be improved through proper diet and exercise
(Wilson et al., 2017). Therefore, an earlier screening of CKD patients for the risk of sarcopenia

and identification of its associated factors is of paramount importance.



1.2 Problem statement

The granting action of an ICD-10-CM code in 2016 highlighted the clinical importance of
sarcopenia (Anker et al., 2016), making it a global concern for healthcare practitioners and
researchers. However, sarcopenia is under-studied in Asia as compared to Europe and America.
The prevalence of sarcopenia among Asian people is contentious due to the absence of

consistent diagnostic criteria over the past decades (Limpawattana et al., 2015).

In Malaysia, available studies on sarcopenia were merely focused on the aging population.
Although older people are more susceptible to sarcopenia, it is increasingly recognized that
sarcopenia may also affect those at a younger age (Sayer et al., 2008). On the other hand, studies
that attempted to characterize sarcopenia in patients undergoing hemodialysis are relatively
scarce. To the best of knowledge, no study has focused on sarcopenia among patients with

dialysis-dependent CKD in Malaysia.

The etiologies of sarcopenia among patients undergoing hemodialysis are multifactorial.
Sarcopenia is widely regarded as an age-related disease. The development of sarcopenia
however may be associated with other contributing factors beyond aging, such as malnutrition
and comorbidity (Cruz-Jentoft et al., 2019; Santilli et al., 2014). Recently, in the context of
CKD, increased proteolysis from the illness itself and the dialysis procedure, as well as the low
protein and energy intake were determinants of sarcopenia (Sabatino et al., 2020). Other
potential factors including body mass index, educational level, smoking, comorbidity of
chronic disease, serum phosphorus, and malnutrition may correlate with sarcopenia (Liu et al.,

2020; Ren et al., 2016a), with such evidence is scarce in the local context.

Apart from the factors listed above, polypharmacy had been associated with sarcopenia in
the aging population without dialysis (Konig et al., 2017). Given that polypharmacy is

pervasive among CKD patients, identification of the potential association between



polypharmacy and sarcopenia is worthy. Several studies reported that sleep parameters (sleep
duration and sleep latency) were associated with the risk of sarcopenia in community-dwelling
older adults (Chien et al., 2015; Hu et al., 2017; Lucassen et al., 2017). However, such data is
highly scarce among the CKD population. Given that poor sleep quality is evident among the
CKD population (Ling et al., 2019), this further ignites the need to clarify the possible

association between these two parameters (sleep quality and risk of sarcopenia).

Depression is a relatively important yet under-recognized psychiatric disorder among
hemodialysis patients (Khan et al., 2019). Evidence is growing that a complex and likely
bidirectional association between sarcopenia and depression exists in the elderly population
(Demakakos et al., 2013; Smith et al., 2019). Despite depression and sarcopenia share some
common risk factors, such as physical inactivity, dysregulation of the endocrine as well as an
altered inflammatory system (Budui et al., 2015; Hughes et al., 2016), the association between
the two is under-studied, especially among HD patients. Hence, further studies are warranted
to clarify the correlation between depression and risk for sarcopenia among HD patients,

especially in the local context.

Overall, most of the sarcopenia studies were focused on the community-dwelling older
adults, and the results may not be generalized to dialysis-dependent patients in view of the
independent effects of the disease itself and dialysis procedure on muscle. Furthermore, studies
on sarcopenia-associated factors in patients undergoing hemodialysis are limited in South East
Asia, with none is available in Malaysia. Therefore, this study aims to identify the risk of
sarcopenia and its associated factors among hemodialysis patients in selected dialysis centers

in Malaysia.

The research questions to be answered within this study framework are:

1. What is the magnitude of sarcopenia in hemodialysis patients?



2. Are socio-demographic factors, clinical factors (polypharmacy and comorbidities),
anthropometry parameters, biochemical parameters, nutritional status, depression, and

sleep quality associated with the risk of sarcopenia among hemodialysis patients?

1.3 Significance of study

In Malaysia, studies on sarcopenia are scarce and dialysis-related sarcopenia remains
unclear. Therefore, this study is designed to close the research gap in the scientific literature
regarding the risk of sarcopenia among hemodialysis patients. It is hoped that this study will be
able to generate more information on sarcopenia and its associated factors among hemodialysis

patients in Malaysia.

In addition, the study can also serve as a benchmark for future research. The findings from
this study may encourage further research to determine factors associated with sarcopenia in
hemodialysis patients. Identifying the modifiable factors of sarcopenia is worthwhile as it
allows the policymaker and healthcare professionals to plan for appropriate intervention
strategies that improve the quality of life (QoL) and functional status of hemodialysis patients.
Research on the risk of sarcopenia and its related factors in the multi-ethnic population of
Malaysia can provide more information toward a better understanding of this musculoskeletal

disease among Asians.



1.4 Objectives

General Obijective

To determine the risk of sarcopenia and its associated factors among hemodialysis patients in

selected dialysis centers in Malaysia.

Specific Objective

1. To determine the socio-demographic factors, clinical factors (polypharmacy and
comorbidities), anthropometry parameters, biochemical parameters, nutritional status,
depression, and sleep quality among hemodialysis patients.

2. To determine the risk of sarcopenia among hemodialysis patients in Malaysia.

3. To determine the associations between socio-demographic factors, clinical factors,
anthropometry parameters, biochemical parameters, nutritional status, depression, sleep

quality, and risk of sarcopenia among hemodialysis patients.

1.5 Null hypothesis

There are no significant associations between socio-demographic factors, clinical factors,
anthropometry parameters, biochemical parameters, nutritional status, depression, sleep

quality, and risk of sarcopenia among hemodialysis patients.



1.6 Conceptual Framework

Socio-demographic factor

Age

Sex

Ethnicity
Educational level
Smoking behavior

Clinical factors

Comorbidities
Polypharmacy

Anthropometry parameters

Body mass index (BMI)
Unintentional weight loss

Biochemical parameters

Serum albumin
Serum phosphorus

Risk of
Sarcopenia

Nutritional status

Malnutrition

Depression

Sleep quality

Figure 1.1. Conceptual framework




CHAPTER 2

LITERATURE REVIEW

2.1 Overview of sarcopenia

The world is maturing faster, with an estimation of one out of six people who are expected
to be over 65 by 2050 (United Nations Department of Economic and Social Affairs Population
Division, 2017). With the unprecedented aging of the world's population, the craze for age-
related diseases including sarcopenia is developing significantly. Sarcopenia, a typical geriatric
disease that involves diminished muscle volume and capacity, has been associated with
unfavorable outcomes, including physical disability, low quality of life, and increased death

rates (Benjumea et al., 2018; Gingrich et al., 2019).

The aging cycle is represented by the progressive changes in various organs and
frameworks, and one of its striking effects is the loss of muscle tissue (Larsson et al., 2019).
Skeletal muscle mass declines incipiently in a linear fashion and can be as early as 30 years old
(English & Paddon-Jones, 2010; Volpi et al., 2004), with up to 50% of mass being lost by the
8t - 9" decade of life (Wilkinson et al., 2018). Interestingly, muscle strength and physical
performance are also found to decrease rapidly with advancing age. In particular, a decrease in
muscle strength is significantly greater and is accounted for 1.5% every year between 50 and
60 years and 3% thereafter (Amarya et al., 2018; Morley et al., 2001). Individuals over 75 years

old are likely to lose 60% of their muscle mass and 30% of their physical functions (Francesco



Landi et al., 2017), and are often associated with higher disabilities and mortalities (Bachettini
et al., 2020). Hence, sarcopenia should not be limited to only muscle loss, whereby the three
segments, namely low muscle mass, lack of muscle strength, and poor physical function (Cruz-
Jentoft et al., 2010) are of equal importance. The revised diagnosis criteria of sarcopenia are
therefore based on low muscle strength (primary parameter) and low muscle mass, whereas the
physical performance determines its severity, and an individual is diagnosed as “probable

sarcopenia” when low muscle strength is detected (Cruz-Jentoft et al., 2019).

The European Working Group on Sarcopenia in the Elderly (EWGSOP) is the most
recognized definition for sarcopenia. However, considering the ethnic differences in body size
and lifestyles, how the diagnostic criteria of sarcopenia apply to the European population may
pertain to Asians had been questioned, which had brought to different diagnostic criteria of
sarcopenia for Asians (Chen et al., 2014). According to the Asian Working Group for
Sarcopenia (AWGS), low muscle strength or physical performance is the diagnostic criteria for
possible sarcopenia, and the cut-offs threshold for slow gait speed (GS) was raised from 0.8 to
1.0 m/s and low handgrip strength (HGS) for men from 26 to 28 kg (Chen et al., 2020; Pang et

al., 2020).

The prevalence of geriatric sarcopenia varies depending on the communities. Earlier
systematic reviews showed the prevalence of sarcopenia was higher among long-term care
home residents (14-68%) as compared to community-dwelling older adults (1-29%) (Cruz-
Jentoft et al., 2014). More recent study supported that the prevalence of sarcopenia was high
among nursing home residents (Shen et al., 2019). In Asia, the estimated prevalence of
sarcopenia was between 4.1- 11.5% in the general older population (Chen et al., 2016). In the
local context, there have been several studies on sarcopenia in the older population, with
prevalence ranging from 28.7-59.8% dependent upon the diagnostic algorithm used

(Norshafarina et al., 2013; Rosli et al., 2018; Yap et al., 2020). Despite the high heterogeneity
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of prevalence estimates across studies, it is evident that a substantial proportion of older adults

suffer from sarcopenia.

2.2 Sarcopenia in hemodialysis patients

A study of sarcopenia in Asian HD patients found that the prevalence of sarcopenia was
37% in men and 29.3% in women (Kim et al., 2014). In addition, a recent study revealed that
40.0% of hemodialysis patients in Japan were sarcopenic (37% in males and 45% in females)
(Mori et al., 2019), while approximately 30% of the hemodialysis patients in the European
region of the Russian Federation were sarcopenic (Rumyantsev et al., 2019). In chronic
hemodialysis patients, sarcopenia is common and its prevalence was inevitably higher than the
general geriatric population in international studies. Given the scarcity of data on sarcopenia in

hemodialysis patients in the local context, it is unclear whether the same trend can be observed.

2.3 Screening for sarcopenia

With the growing evidence that sarcopenia is prevalent among CKD patients (Foley et al.,
2007; Moon et al., 2015), it is important to know more about the interplay between these two
conditions. It is worth mentioning that screening of sarcopenia is arbitrary, and is not routinely
included as part of a screening program for CKD patients. Previous studies showed early
detection of sarcopenia allows better management and can be delayed by proper nutrition and
exercise (Law et al., 2016; Robinson et al., 2018; Vikberg et al., 2019). Accordingly, earlier
screening for sarcopenia in patients, notably for those on the hemodialysis treatment, is

worthwhile.

A wide range of methods is available to screen for sarcopenia. These include
anthropometric prediction equation (Yu et al., 2015), Ishii's score chart (Ishii et al., 2014),
screening grid from Goodman et al (Goodman et al., 2013), Short Portable Sarcopenia Measure

(SPSM) (Miller et al., 2009), and SARC-F questionnaire (Malmstrom & Morley, 2013).
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Among the sarcopenia screening measures, the SARC-F questionnaire is recommended by
EWGSORP attribute to its ease of use and low cost (Cruz-Jentoft et al., 2010). Evidence is
growing that the SARC-F questionnaire is a fairly reliable tool for screening sarcopenia in busy
clinical settings (Bahat et al., 2018; Gade et al., 2020; Nguyen et al., 2020). The SARC-F
questionnaire was initially meant as a screening tool for sarcopenia in elderly patients. In lieu
of the majority of HD patients who are chronically ill with advancing ages, this instrument is
considered to be pertaining to the CKD population. Several studies have attempted to
investigate its utilization among hemodialysis patients. A recent study conducted in Japan
reported that the SARC-F questionnaire portrayed a good discriminatory ability in identifying
HD patients with physical limitations (Yamamoto et al., 2019). The predictive validity for

mortality in the hemodialysis population was proved to be good (Lin et al., 2020).

There are many tools available to screen for sarcopenia, and the choice chosen depends
mainly on the purpose of the evaluation (clinical practice, research, or community research)
including screening grid (Goodman et al., 2013) or use of anthropometric prediction equation
(Yu et al.,, 2016). Screening grid is limited to the age range of 65-85 years, while the
anthropometric prediction equation has not been validated in non-Caucasian populations as
well as in care facility residents or hospital inpatients (Yu et al., 2016). Although Ishii's score
chart was reported as the best performing tool (highest sensitivity rate) of all available screening
tools (Locquet et al., 2018), its utilization was limited in view of the coronavirus pandemic
where physical contact for measuring grip strength is prohibited. This is also true for short-term
portable sarcopenia (SPSM), whose use is hampered by its need for grip strength measurement
and a 5-minute chair test (Morley & Sanford, 2019). With the simple structure of the SARC-F
questionnaire (comprising five questions), it is a preferred tool for self-assessment in the

pandemic.
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2.4 Factors affecting sarcopenia

2.4.1 Socio-demographic factors

2.4.1.1 Age

It is inevitable that the prevalence of sarcopenia in the general population increases with
age (Yazar & Olgun Yazar, 2019). Age-related physiological changes including capillary
rarefaction (Prior et al., 2016), mitochondrial dysfunction (Coen et al., 2019; Ferri et al., 2020),
muscle fatty infiltration (Marcus et al., 2010; Ponti et al., 2020) and a decline in hormones
(McKee et al., 2017; Messier et al., 2011) will exacerbate muscle mass and function loss. For
disease-induced sarcopenia, as in CKD, diminished muscle mass and strength may be more
related to increased protein degradation and decreased protein synthesis (Cohen et al., 2014).
However, given that the elderly with CKD are more likely to have muscle changes than the
young population (D’alessandro et al., 2018; Celik et al., 2011), and the incidence of sarcopenia
in hemodialysis patients gradually increases with age (Furtado et al., 2020; Ren et al., 2016), it

is generally believed that old age is one of the factors leading to sarcopenia in CKD patients.

2.4.1.2 Gender

The differences between men and women, especially the endocrine (hormonal) system,
can have different effects on muscle physiology at the cellular level (Haizlip et al., 2015). Men
generally have a higher lean muscle ratio than women due to their elevated testosterone levels
leading to significant muscle fiber hypertrophy (Bredella, 2017; Vingren et al., 2010). Gender
may also influence the risk of sarcopenia in hemodialysis patients. However, findings on the
relationship between gender and sarcopenia had been inconsistent. While an earlier study
suggested a possible correlation between sarcopenia and gender in hemodialysis patients
(Yoowannakul et al., 2018), other studies failed to support the above finding (Kim et al., 2019;
Mori et al., 2019). Intriguingly, emerging evidence suggests that only male patients undergoing

hemodialysis were associated with sarcopenia (Hortegal et al., 2020) and have more
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pronounced lean muscle deterioration (Visser et al., 2020). With the discrepancies in results
regarding the association between gender and sarcopenia in hemodialysis, more studies are

warranted.

2.4.1.3 Ethnicity

In anthropology, ethnicity is commonly understood as a group identity, where membership
Is determined based on shared attributes (for example, a common set of traditions, ancestry,
language, and history) (Meneses, 1994). Different ethnic groups may have different living
environments, lifestyles, and eating habits. Compared with blacks and whites, Asians are more
likely to have lower muscle mass, weaker grip strength, and a greater tendency to slower gait
speed (Auyeung et al., 2014; Wu et al., 2016). Hence, ethnicity seems to be one of the factors
affecting the risk of sarcopenia. On the other hand, the prevalence of sarcopenia among Asians
was slightly higher than that of the Caucasian and Hispanic populations, regardless of the
diagnostic criteria used (Beaudart et al., 2014; Chen et al., 2020; Jeng et al., 2018). These findings
were echoed by a recent cohort study, whereby Asian HD patients were twice as likely to have
sarcopenia than Black and White (Yoowannakul et al., 2018). However, considering that Asia is
made up of a great number of ethnicities, many challenges remained to be resolved. In the local
context, little is known about the correlation between sarcopenia and ethnicity among HD
patients. Malaysia is one of the unique countries with a complex multi-ethnic population,
predominantly defined by three main ethnic groups: Bumiputera (Malays and indigenous peoples
- 69.6%), Chinese (22.6%), and Indian (6.8%) (Department of Statistics Malaysia., 2020). Given
that sarcopenia was reported to be more prevalent in Indians than Chinese and Malay in non-
CKD populations (Lim et al., 2020; Sazlina et al., 2020), this ignites the curiosity whether the

same scenario is observed among HD patients.
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2.4.1.4 Education level

A higher educational level can be associated with better health management, including
adequate diet, exercise, and compliance with medications (Kim et al., 2012; Taibanguay et al.,
2019; Wong et al., 2011). Several studies have reported an inverse association between
education level and sarcopenia in community-dwelling older adults (Mijnarends et al., 2016;
Moreira et al., 2019; Volpato et al., 2014). A multi-continent study demonstrated that higher
education level confers a protective effect on the risk of sarcopenia among older adults in
China, Mexico, Poland, and South Africa (Tyrovolas et al., 2016). Similar findings were
reported earlier among 112 middle-aged women in Finland (Rantanen et al., 1992) and a recent
study (Brennan-Olsen et al., 2020), whereby the later study reported that highly educated older
adults have greater handgrip strength (HGS) and appendicular lean mass (ALM) than their less-
educated counterparts. As such, speculation about the possible protective effects of educational
level in hemodialysis populations arose. On the other hand, functional capacity was found to
be higher in hemodialysis patients with better education (Garcia et al., 2017). Nevertheless, the
relationship between educational level and sarcopenia risk in hemodialysis patients has not yet

been clearly elucidated in Malaysia.

2.4.1.5 Smoking behavior

Cigarette smoking is a lifestyle risk factor for a variety of chronic disorders, including
sarcopenia (Shimokata & Ando, 2012; Steffl et al., 2014). One plausible explanation is that
cigarette smoke constituents could induce the systemic inflammatory mediators that enhance
proteolysis, capillary regression, and altered myofiber calcium kinetics (Nogueira et al., 2018;
Degens et al., 2015), thereby increasing the risk of impaired muscle function. A study among
the general population in Columbia had demonstrated a significant association between
smoking and sarcopenia (Gonzalez-Gonzalez et al., 2019). This finding was echoed by another

study (Lee et al., 2018), with the later study emphasized smoking as a reversible risk factor for
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sarcopenia. However, how smoking may pertain to those with CKD remains under-studied. A
recent case-control study showed that sarcopenic and robust CKD patients did not differ with
regards to smoking status (Aly et al., 2019). Nevertheless, this study was limited by its small
sample size that may reduce the power of the study. Putting all together, how smoking behavior
may correlate with the risk of sarcopenia in hemodialysis patients remains unclear and deserves

further investigation.

2.4.2 Clinical factors

2.4.2.1 Polypharmacy

The concurrent use of multiple drugs, namely polypharmacy (Masnoon et al., 2017), is a
common problem among hemodialysis patients. Defined as at least five medications, the
prevalence of polypharmacy was extremely high among HD patients in Saudi Arabia
(Alshamrani et al., 2018) and Canada (Battistella et al., 2018). Numerous studies have
established a strong relationship between polypharmacy and its unfavorable clinical
outcomes, including falls, malnutrition, cognitive impairment, reduced physical capability
(Dhalwani et al., 2017; Khezrian et al., 2019; Rahi et al., 2020). Interestingly, polypharmacy
is also tightly associated with the increased likelihood of sarcopenia (Tanaka et al., 2018).
Likewise, the Berlin Aging Study Il, which included 2,502 older adults, had also observed a
similar result, with the addition of the association between polypharmacy and exhaustion
(Konig et al., 2017). A reasonable explanation for these findings is that polypharmacy may
affect and interfere with various metabolic processes and circulatory homeostasis, which are
believed to play an important role in the development of sarcopenia, including mitochondrial
dysfunction (Will et al., 2019), decreased blood flow (Ramot et al., 2013), as well as the
electrolyte, and acid-base abnormalities (Dhondup & Qian, 2017). More studies were
conducted in the past few years, which advanced understanding of the relationship between

polypharmacy and sarcopenia (Sazlina et al., 2020; Su et al., 2019). However, in hemodialysis
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patients, there is a paucity of data that focuses on such association. As polypharmacy is
common among hemodialysis patients, its association with sarcopenia deserves further

investigation.

2.4.2.2 Presence of comorbidities

Sarcopenia can be considered as ‘primary’ (or age-related) when it develops with only
aging without other reasons. Secondary sarcopenia, on the other hand, is often caused by
factors other than (or in addition to) aging (Cruz-Jentoft et al., 2010). With regard to secondary
sarcopenia, studies have found that it is often associated with malnutrition, immobility, and
comorbidities (Mijnarends et al., 2016; Vandewoude et al., 2012). Comorbidities are often
used to express the concept of two or more diseases that occur simultaneously (Valderas et
al., 2009). The presence of comorbidities such as organ failure, malignancy, and endocrine
diseases can induce sarcopenia (Saggini et al., 2017). Other comorbidity factors, such as
diabetes and hypertension, are also associated with the risk of sarcopenia (Han et al., 2017;
Wang et al., 2016). In a cohort study of Japanese HD patients, the prevalence of sarcopenia
was reported to be high (40%), among which diabetes was an important cause (Mori et al.,
2019b). On the other hand, sarcopenia rises as HbAlc increases, and this was mainly driven

by the decline in skeletal muscle mass (Sugimoto et al., 2019).

The presence of comorbidities is most likely to invoke some inflammatory processes,
with elevated levels of serum CRP and TNF-a and therefore, favoring the loss of muscle mass
(Eloueyk et al., 2019; Wang et al., 2016). With the expected rise in the prevalence and
incidences of non-communicable diseases and considering a large proportion of the CKD
population is of advanced age and suffering from non-communicable diseases (Lee et al.,
2018), the potential relationships between risk of sarcopenia and comorbidities are worth

investigating.
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2.4.3 Anthropometric Parameters

24.3.1. BMI

Chronic Kidney Disease patients with higher BMI are often described as having survival
advantages, which is called the “obesity paradox™ (Jialin et al., 2013; Naderi et al., 2018). Data
on the reverse epidemiology of obesity also showed that lower BMI (< 24 kg/m?) is associated
with a higher risk of sarcopenia (Bravo-José et al., 2018; Yu et al., 2014), whereas higher BMI
acts as a protective buffer by offsetting the decline in muscle performance in the elderly (Han
etal., 2016). These findings were echoed by several studies on hemodialysis patients, indicating
that there is a negative association between overweight/obesity (defined by high BMI) and

sarcopenia (Dierkes et al., 2018; Hortegal et al., 2020; Saitoh et al., 2019).

While most studies have proposed that high BMI confers protection against sarcopenia, a
recent study in Israel failed to reach a consensus on this (Lutski et al., 2020). In the above study,
subjects with a higher BMI (>25.0 kg/m?) were 5.31 times more likely to be sarcopenic than
those with a lower BMI (Lutski et al., 2020). This finding may sound reasonable in view of the
complex interplay of common pathophysiological mechanisms and decreased physical activity
between sarcopenia and obesity. Individuals with sarcopenia may have difficulty moving and
performing physical activity due to low muscle quality, thereby leading to obesity (Hunter et
al., 2019). Conversely, an increase in visceral fat causes inflammation and insulin resistance,
which in turn promotes muscle loss and leads to a high risk of sarcopenia (Meex et al., 2019;
Pellegrinelli et al., 2015). Hence, a high BMI does not necessarily protect against sarcopenia.
As the number of hemodialysis patients with BMI >25.0 kg/m? is on the rise (from 30% in 2007
to 40% in 2016) (National Renal Registry, 2018), more research is needed to clarify the

protective (or deleterious) influence of high BMI on sarcopenia risk.
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2.4.3.2 Unintentional weight loss

The prognostic impact of unintentional weight loss on survival is renowned. The risk of
death in hemodialysis patients who lost >5% of their weight within six months has increased
threefold (Campbell & MacLaughlin, 2010). In a large contemporary cohort of hemodialysis
patients, patients lost weight rapidly in the first 5 months after starting dialysis, and the trends
varied with baseline BMI (Chang et al., 2017). Unintentional weight loss or weight loss without
trying, particularly if it is significant or persistent, may indicate an underlying medical
condition. Chronic Kidney Disease itself and the dialysis process create an environment that
may be characterized by inflammation, loss of appetite (anorexia), hormonal imbalance, and
increased resting energy expenditure, which makes patients prone to malnutrition and weight
loss (Zha & Qian, 2017). Less frequently, unintentional weight loss may be the result of the

side effects of certain medications (Pettitt et al., 2017).

There is no known study investigating the association or correlation between unintentional
weight loss and sarcopenia. A recent study discovered that the subjects with unintentional
weight loss have a greater decline in annual functional status (measured by a 6-min walk test)
as compared to those who have stabilized weight or intentional weight loss (Polonsky et al.,
2019). Similar results were demonstrated in an earlier cohort study, whereby subjects who
experienced weight loss or fluctuations had more difficulty in activities of daily living (ADL)
and mobility (Arnold et al., 2010). These findings suggest that there may be a link between

unintentional weight loss and sarcopenia, which requires further investigations.

2.4.4 Biochemical parameters

Serum albumin has been widely used as an indicator of malnutrition in clinical settings
(Cabrerizo et al., 2015; Friedman & Fadem, 2010), as hypoalbuminemia often proved to be a
risk factor for poor prognosis in hemodialysis patients (Alves et al., 2018; Antunes et al.,

2016; Heidari et al., 2015). Serum albumin concentration has been related to muscle

19



characteristics (i.e. muscle mass and function), which may explain the association with
sarcopenia (Snyder et al., 2012). In addition, serum albumin is a carrier of many hormones,
among which androgens can increase the number of muscle myonuclei and satellite cells (Seo
et al.,, 2019). A review of the previous literature shows that limited research has been
conducted in determining the association or correlation between serum albumin and
sarcopenia in CKD, in addition to inconsistent and mixed findings. While sarcopenic patients
were reported to have significantly lower serum albumin in comparison to their non-
sarcopenic counterparts (Mori et al., 2019a), inconsistency in findings existed in other studies
(De Souza et al., 2017; Marini et al., 2018). In a 3-year longitudinal study among HD patients
in Taiwan, patients with low handgrip strength and slow gait speed were found to have lower
serum albumin (Lin et al., 2020). The discrepancies of these findings could be attributed to
the methodological factors (different diagnostic criteria used to define sarcopenia) as well as

the demographic, clinical, and other differences in the studied subjects.

Apart from serum albumin, serum phosphorus has been proposed as a risk factor for
sarcopenia. Serum phosphorus may affect muscle function through certain potential pathways,
including altered energy metabolism. The presence of muscle weakness in mice models was
found to be attributed to the decrease in ATP synthesis flux caused by hypophosphatemia (Pesta
et al., 2016). On the other hand, serum phosphorus in CKD patients was independently
associated with inflammatory markers (Navarro-Gonzalez et al., 2009), while phosphate
overload can directly cause inflammation, malnutrition, and vascular calcification (YYamada et
al., 2014). In a population-based study of US citizens, there was a significant inverse
association observed between serum phosphorus and muscle strength (Chen et al., 2018).
Another novel finding suggested that hyperphosphatemia plays an important role in muscle
atrophy, where the connection could be driven by the up-regulation of myostatin expression

(Sonou et al., 2020). With these in mind, it raised the possibility that high serum phosphorus
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levels could induce or exacerbate the progress of sarcopenia. However, this hypothesis was
rejected by the study on hemodialysis subjects, reporting that the serum phosphorus level of
the sarcopenic group was significantly lower than the non-sarcopenic group (Ren et al., 2016).
On the other hand, a recent study in Egypt depicted no significant difference in serum
phosphorus between sarcopenic and non-sarcopenic HD patients (Zaky & Abdallah., 2019).
Nevertheless, this study was limited by its small sample size (n=37), which may lead to cases
of bias. More systematic and rigorous studies are needed to be conducted in the future to further
address the correlations between serum phosphorus and sarcopenia risk among hemodialysis

patients, especially in the local context.

2.4.5 Nutritional status (malnutrition)

Defined as a condition of an imbalance of energy, protein, and other nutrients that
eventually cause a wide range of adverse health outcomes (Elia, 2000), malnutrition is highly
prevalent in hemodialysis patients. More than half of the patients receiving hemodialysis in
Palestine were moderately malnourished (Omari et al., 2019). This is consistent with the results
of a previous local study, showing that approximately two-thirds of hemodialysis patients were
malnourished (Chan et al., 2019). A recent longitudinal study also reported that HD sarcopenic
patients were more malnourished than their non-sarcopenic counterparts (Giglio et al., 2018),
The high prevalence of malnutrition might relic a substantial problem to patients, as it is always
linked to the onset of sarcopenia. A review of previous studies showed poor nutritional status
was significantly associated with the incidence of sarcopenia (Hai et al., 2017; Velazquez-Alva
et al., 2019). These results are in line with a recent cohort study, in which malnutrition was
found to be a strong predictor of sarcopenia in community-dwelling older adults (Beaudart et
al., 2019). These findings can be explained by the fact that lack of intake or uptake of certain
nutrients (such as proteins, vitamin D, and calcium) can aggravate skeletal muscle loss and,

therefore, contribute to the onset of sarcopenia (Landi et al., 2019). Although evidence is
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growing that sarcopenia was associated with poor nutritional status in community-dwelling

adults, there is a paucity of data on hemodialysis patients.

2.4.6 Depression

Depression is defined as a mood disorder characterized by episodes of profound sadness,
sleeplessness, tiredness, poor appetite and concentration as well as the loss of interest in usual
activities (WHO, 2012). Among patients undergoing hemodialysis, depression is considered
the most common type of psychiatric disorder and has been closely associated with impaired
quality of life (QoL) (Goyal et al., 2018; Vasilopoulou et al., 2016). The reported prevalence
of depression in HD patients varies widely across studies, which may partly be attributed to
geographical variations. Approximately half of the hemodialysis patients were reported to be
depressed (43.6%) in Saudi Arabia (Othayq & Adgeeli, 2020). Depressive is prevalent among
the CKD population in Malaysia (Bujang et al., 2015). Two recent local studies using the
Hospital Anxiety and Depression Scale (HADS) tool documented that 56.8-84.9% of HD
patients were depressed (Khan et al., 2019; Khan et al., 2020). Acknowledging the magnitude,
it is important for the early detection of depression symptoms among hemodialysis patients in
Malaysia, as the high prevalence of this psychiatric disorder might be a substantial problem for

patients.

Numerous cross-sectional studies have demonstrated that sarcopenia was significantly
associated with depressed mood in the elderly population (Chen et al., 2020; Lee et al., 2018).
Preliminary support for the role of sarcopenia components as a predictor of depression has also
been evidenced by a few longitudinal studies (Sanders et al., 2012; Zhao et al., 2020). However,
there is a paucity of studies examining such relationships in the patient receiving hemodialysis.
While an earlier study reported a possible association between depression and sarcopenia in
HD patients (Kim et al., 2014), the recruited subjects were from a single hospital and restricted

to age 50 or older. This may lead to a generalization problem as the sample body cannot
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represent the entire population. On the other hand, a recent cross-sectional study found that the
appendix muscle mass of HD patients was negatively correlated with self-reported depression
(Alston et al., 2018). The mechanism of this interaction is unclear; however, the development
of depression, along with its up-regulated inflammatory responses (Kim et al., 2014), may
contribute to the loss of muscle mass in an individual. Concerning this, it is speculated that the
treatment of depression can slow, stop, or even reverse the sarcopenia progression in HD

patients, which remains to be determined.

The intricate bidirectional relationship between sarcopenia and depression has made the
study more challenging (Demakakos et al., 2013; Smith et al., 2019). The question as to which
diseases might occur first in patients with comorbid depression and sarcopenia remain
incompletely understood. However, whether the onset of depression occurred before the
sarcopenia or the loss of muscle quantity and quality resulted in a depressive mood, screening
for these two conditions among HD patients is critical as an early treatment plan may improve
their wellbeing. As both sarcopenia and depression confer an increased risk for adverse
outcomes in HD populations (Chan et al., 2017; Lin et al., 2020), the relationship between these

two variables deserves further investigation.

2.4.7 Sleep quality

While sleep requirements vary from one person to another, healthy adults need at least 7
to 9 hours of good quality sleep per night to reach their best physical and mental state
(Hirshkowitz et al., 2015). Evidence is emerging on the high prevalence of poor sleep quality
among hemodialysis patients. In Malaysia, poor sleep quality was evident among HD patients,
with more than 50% of HD patients had poor sleep quality (Ho et al., 2019; Ng et al., 2020).
Numerous scientific studies have linked poor sleep quality to a variety of adverse health

outcomes, including obesity (Park et al., 2018), hypertension (Lo et al., 2018), type 2 diabetes
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(Zhu et al., 2014), and all-cause mortality (Rod et al., 2011). Interestingly, the risk of
sarcopenia may also be associated with sleep quality, and the relationship was mainly driven
by short or long sleep duration. Several studies have shown that those who habitually sleep
beyond the normal range (> 9 h/d) exhibit signs or symptoms of sarcopenia (Fex et al., 2012;
Kim et al., 2018). This was in agreement with a study on community-dwelling older adults in
Taiwan, whereby short sleep length was also found to be associated with the risk of sarcopenia
(Chien et al., 2015), reflecting a U-shaped relationship between sleep duration and the
prevalence of sarcopenia. Similar results were obtained from a Chinese cross-sectional study,
in which older adults with short or long sleep lengths were more likely to be sarcopenic than
those with normal sleep duration (Hu et al., 2017). Although the underlying mechanisms that
mediate this association are not yet fully understood (Hu et al., 2017), several hypotheses
were proposed. Hormonal regulation may be different for people with insufficient sleep,
where the up-regulation of catabolic hormones (cortisol) and the down-regulation of anabolic
hormones (IGF-1 and testosterone) could lead to a trend of decreased muscle protein synthesis
(Lamon et al., 2020; Leproult & Van Cauter, 2011; Reynolds et al., 2012). This possible
causal relationship between sleep deprivation and disrupted protein metabolism has also been
proposed in rodent studies, which suggested that sleep deprivation may attenuate the protein
synthesis pathways and increase muscle proteolytic activity, thereby resulting in a decrease
in muscle fiber cross-sectional area (Dattilo et al., 2012; De Sa Souza et al., 2016). In addition,
both long and short sleep duration may induce low-grade inflammation (Fernandez-Mendoza
et al., 2017; Lee et al., 2020; Patel et al., 2009), which has been shown to be related to

sarcopenia through oxidative and proteolytic pathways.

Apart from sleep duration, sleep latency may also be associated with sarcopenia
(Lucassen et al., 2017; Locquet et al., 2018), with each unit increase in sleep latency score

was associated with a 14% increased risk of sarcopenia, and stronger association in women
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than in men (Lucassen et al., 2017). On the other hand, the association of other sleep
parameters with the risk of sarcopenia remains unclear. More study is warranted to allow a

better understanding of the impact of sleep quality and its component on the risk of sarcopenia

in HD patients.
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CHAPTER 3

METHODOLOGY

3.1 Study design

This was a cross-sectional study that aimed to determine the risk of sarcopenia and its
association with socio-demographic factors, clinical factors (polypharmacy and
comorbidities), anthropometry parameters, biochemical parameters, nutritional status,

depression, and sleep quality among hemodialysis patients.

3.2 Study location

This study was conducted using the self-administered questionnaire due to the worldwide
pandemic of Covid-19. The questionnaire was distributed to the selected hemodialysis centers
in Perak after considering the restriction applied to travel between states. Perak is located on
the economically developed west coast of Peninsular Malaysia, where most of the patients
undergo dialysis in the private sector (National Renal Registry, n.d). Perak has a total of twelve
districts, with the state capital Ipoh located at Kinta. In terms of dialysis acceptance rate, Perak
rose to the top six with 312 per million population (pmp) and ranked higher than other states
(Selangor, Pulau Pinang, Perlis, Pahang, Kedah, Kelantan, Sarawak, and Sabah) (National
Renal Registry, n.d). Kinta district was selected as the location of study in lieu of transportation

constraints imposed by the pandemic. Given the proximity of the Kinta district to the research
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team, it was more comvenient to retrieve medical records and physical copies of the
questionnaires from staff nurses in the hemodialysis centers. In addition, there are more centers
(n=22) and HD capacity in the Kinta district as compared to other districts in Perak, which

made it the first choice for study locations.

3.3 Sample size determination

The sample size needed for the study was calculated using the following formula (Hulley et

al., 2013):-

N = [(Zo+ZB)/C)* + 3

Where,

N= number of subjects needed

The standard normal deviate for o (Za) = 1.96

The standard normal deviate for  (Zf) = 0.84 (80%)
C=0.5xIn[(1+r)/ (1-1)]

r = the expected correlation coefficient

Table 3.1: Summary of sample size calculation

Sample size calculation based on correlation studies

Correlation studies Correlation, r Sample size, n

Socio-demographic factors r=0.346 n =63
Age and risk of sarcopenia
(Yamamoto et al., 2019)

Anthropometry parameters r=0.355 n=60
BMI and risk of sarcopenia
(Zasadzka et al., 2020)

Biochemical markers r=-0.3 n=85
Serum albumin and risk of sarcopenia
(Santos et al., 2020)
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Table 3.1(Cont.) Summary of sample size calculation

Sample size calculation based on correlation studies

Correlation studies Correlation, r Sample size, n
Malnutrition r=0.642 n=28
Malnutrition and risk of sarcopenia

(Zasadzka et al., 2020)

Depression r=0.320 n=74
Depression score and risk of sarcopenia

(Soares et al., 2019)

Sleep Quality r=0.327 n=71

Sleep Quality and risk of sarcopenia
(Tuna et al., 2019)

As shown in Table 3.1, the highest sample size needed was 85 subjects. To address the

possibility of missing data and non-response rate, an additional 20% of the sample size was

included. Hence, the total sample size required after adjustment was 102.

3.4 Sampling design

Multistage sampling was used as the sampling design in this study. In light of the COVID-

19 pandemic condition, the Kinta district was selected using purposive sampling. The list of

hemodialysis centers in this region was obtained from the National Renal Registry website

(n=18). With an estimation of approximately 40 hemodialysis patients in each dialysis center

(National Renal Registry, n.d), a total of three dialysis centers was randomly selected to meet

the desired sample size. Hemodialysis subjects who fulfilled the inclusion criteria were invited

to participate in this study.
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Perak (12 district)

Purposive sampling
A 4

The list of dialysis centre in Kinta District was obtained from

the National Renal Registry (n=22)

Random sampling

Hemodialysis centres (n=3)

l

SJ Dialysis Center Sdn. Bhd. (n=30)
Pusat Dialysis Makmur (Batu Gajah) (n=22)
Pusat Dialisis NKF-Yayasan Dialysis Pendidikan Akhlak Perak (n=50)

Figure 3.1. Flow of Sample Sampling procedures

3.5 Subjects

The eligibility of subjects was determined based on the inclusion and exclusion criteria as

listed in Table 3.2 below.

Table 3.2: Inclusion and exclusion criteria for selection of respondents

Inclusion criteria

Exclusion criteria

Malaysian (all ethnicity)

Male or female

Age 18 years and above

Dialyzed for at least 3 months

Non-Malaysian

Unstable condition, being hospitalized in past three
months

Diagnosed with Hepatitis B or C

Diagnosed with specific health issues (e.g.,
dementia, inflammatory illness, lung or heart failure,
or liver diseases)
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3.6 Instrumentation

A set of self-administered questionnaires was used as the research instrument in this study
as it provided an inexpensive means to obtain information from a large number of subjects.
Also, this method was chosen after considering the difficulty to have face-to-face interviews
with patients during the Covid-19 pandemic. The questionnaire used in this study was locally
adapted (translated into three local languages) and comprised both open-ended and closed-
ended questions to obtain information on socio-demographic backgrounds, clinical factors,
anthropometric parameters, nutritional status, and sleep quality of the subjects. As face-to-face
interviews were restricted during the pandemic, upon the request of the coordinators from the
dialysis centers, physical copies of the questionnaire were provided to the eligible subjects to
facilitate answering. To increase the response rate, support from staff nurses was obtained to
identify eligible subjects and their caregivers. The subjects were not paid for participating in
this study but a small gift (foldable recycle bag) was given as a token of appreciation. The

physical copies of the questionnaire and small gifts were posted to the selected dialysis centers.

3.6.1 Socio-demographic factors

Socio-demographic backgrounds of the subjects included age, gender, race, educational
attainment, and smoking behavior were ascertained in this study. The highest education level
attained by the subjects was recorded. Data on the smoking status of subjects was collected
(non-smoker, past smoker, and current smoker). Past smokers are defined as individuals who
have smoked in their lifetime but quit at the time of the interview, while current smokers are
individuals who are still smoking at the time of data collection, and a non-smoker is defined as
an individual who does not smoke or smokes less than 100 cigarettes in his/her lifetime

(National Center for Health Statistics, 2017).

Subjects who self-reported themselves as past smokers or current smokers were required to

provide information on the number of cigarettes per day and the total number of years of
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smoking. Pack-year, a measure of smoking intensity, was calculated by multiplying the number
of packs of cigarettes smoked per day (20 cigarettes define a pack) by the number of years the
person has smoked. Based on pack-years of smoking, subjects were divided into three groups,
namely light smoking (<11.3 pack-years), medium smoking (> 11.3 to 24.5 pack-years), and

heavy smoking (> 24.5 pack-years) (Lee et al., 2018).

3.6.2 Clinical factors

The presence of comorbidities (such as diabetes, hypertension, and hyperlipidemia) and
polypharmacy was retrospectively collected from the subject’s medical records. There is no
concrete definition for polypharmacy; however, it is most often referred to as using five or more
drugs daily (Masnoon et al., 2017). In order to protect the privacy of patients, the researcher
personally went to hemodialysis centers to retrieve medical records. While at the dialysis

centers, the researcher followed the strict standard of operation (SOP) amid of Covid pandemic.

3.6.3 Anthropometric parameters

The height and body weight (dry weight) of the subjects were ascertained from dialysis
records as secondary data, while body mass index (BMI) was calculated by using the subject’s
height and dry weight. The metric formula for BMI is weight in kilograms divided by height in
meters squared (kg/m2). The subjects were divided into the respective categories: <23 kg/m?
for protein-energy malnutrition (PEM); 23—-29.9 kg/m? for ideal weight; and >30 kg/m? for
obese (Hooi et al., 2017). On the other hand, information about the weight changes of the
subjects over the past three months was retrieved from the self-administered MNA

guestionnaire.

3.6.4 Biochemical parameters

The most recent readings for serum albumin and serum phosphorus were obtained via the

medical record as secondary data. The subjects were classified as normal or low serum albumin
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(using a cut-off value of 40 g/L), and normal or high serum phosphorus (normal range is 0.8 to

1.6 mmol/L) (Massry et al., 2003; Medical Nutrition Therapy, 2005).

3.6.5 Nutritional status

The nutritional status of subjects was initially planned to be assessed using a 7-point
Subjective global assessment (SGA) or Malnutrition Inflammation Score (MIS) (Ikizler et al.,
2020). However, to adhere to the measures taken by the government in response to Covid-19
which restricted data collection methods that require physical touch or examination, the
presence of malnutrition in the subjects was determined by using the Mini Nutritional
Assessment (MNA). Mini Nutritional Assessment was initially designed for elderly patients.
Since the majority of hemodialysis patients are chronically ill people with advancing age, the
MNA was considered as the preferred tool in this study. Two versions of the MNA are
available, namely short (6 items) and long forms (18 items). In spite of being more time-
consuming, long-form MNA is highly reliable to detect the nutritional risk of hemodialysis
patients (kappa = 0.734 and 0.666) (Tsai & Chang, 2011). In addition, the MNA-long form is
more comprehensive and quantitative, with additional information available on the causes of
malnutrition. The questions in the MNA-long form are structured to provide separate scores on
anthropometric assessment (body mass index (BMI), weight loss, arm, and calf
circumferences); general assessment (lifestyle, medication, mobility, and presence of
depression or dementia); short dietary assessment (number of meals, food, and fluid intake and
autonomy of feeding); and subjective assessment (self-perception of health and nutrition)
(Guigoz, 2006). By using the MNA questionnaire, the unintentional weight loss of the subjects
can be ascertained, and this information was used as an independent variable. Information on
BMI was retrieved from the subjects’ medical records. Arm and calf circumference were self-
measured by the subjects. Instructional videos were created and embedded with a QR code in

the printed questionnaires so that subjects could obtain step-by-step instructions on how to
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perform these measurements. Despite the use of non-stretchable fiberglass measuring tape is
ideal, in light of such tape being not widely available by patients, a non-elastic tailor tape was

used to measure mid-arm and calf circumferences.

The computation of the total score (0-30) for the MNA-long form was based on the
summation of all 18 items' scores. Subjects were classified as malnourished when a total MNA
score of <17 is evident. In distinguishing between normal nutritional and risk of being
malnourished, a threshold value of 22 (instead of the original cut-off value of 23.5) was used
as it yielded better discriminative ability in dialysis patients (Holvoet et al., 2020). Hence,
subjects with a total MNA score of 17-22 were defined as having a risk of malnutrition. Table
3.3 shows the classifications of nutritional status.

Table 3.3: MNA cut-off scores for classification of nutritional status

Nutritional Status MNA—Depressidn cut-off score

Malnourished ) | <17
Risk of malnutrition 17-22
Normal >22

3.6.6 Depression

The presence of depression among the subjects was ascertained using the depression
subscale of the Hospital Anxiety and Depression Scale (HADS-D). The use of the HADS-D
with medically ill patients is widespread; being reported in numerous published studies
investigated its prediction accuracy for depression (Meader et al., 2014; Meader et al., 2011).
It involves a total of 7-item self-report questions, each with four severity levels, ranging from
zero (normal) to three (highest depressive level). The sum of all seven components ranged from
0 to 21, with the higher the score, the more severe depression is expected. It had been locally

translated and validated for the Malay and Chinese languages, with good internal consistency
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of a mean coefficient alpha of 0.73 and 0.70 for the Malay version and Chinese version,

respectively (Yong et al., 2016). Table 3.4 showed the classification of depression levels.

Table 3.4: HADS-D cut-off scores for classification of depression level

Level of depression HADS-Depression cut-off score
Normal 0-7
Borderline abnormal (borderline case) 8-10
Abnormal (case) 11-21

With the emergence of the COVID-19 outbreak, studies conducted through close, face-to-
face interactions had been suspended in general. It is worth noting that an online self-
assessment of depressive symptoms using HADS-D had proven track records previously
(Andersson et al., 2003; Cronly et al., 2018), making its use feasible in the current pandemic

condition.

3.6.7 Sleep quality

The sleep quality of the subjects was assessed using the Pittsburgh Sleep Quality Index
(PSQI) questionnaire (Buysse et al., 1989). There are 19 self-reported questions to reflect the
important parameters of sleep quality. Besides sleep quality, PSQI assesses the seven domains
of sleep quality namely sleep latency, habitual sleep efficiency, sleep duration, subjective sleep
quality, use of sleep medications, sleep disturbances, and daytime dysfunction (Buysse et al.,
1989). Each of which has a range of 0-3 and these scores were summed to yield a total global
PSQI score of 0-21. A higher score on this measure indicates poorer sleep quality. On the other

hand, a cut-off of 5 was used to classify poor and good sleepers (Buysse et al., 1989).

PSQI scale is a simple and user-friendly instrument that can be used for the assessment of
sleep quality. It has good reliability with a Cronbach’s coefficient alpha of 0.75 for global score

(Buysse et al., 1989). In addition, the Malay-translated version of PSQI was recently validated
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in the local context (Farah et al., 2019; Musa et al., 2018) and used as the Bahasa version in

this study.

3.6.8 Risk of Sarcopenia

Assessment of sarcopenia risk among the participants was conducted in a manner that
respects the Covid-19 social distancing measure, with the use of the SARC-F questionnaire. It
is a simple evaluation tool that needs no physical examination with patients. The online use of
the SARC-F questionnaire was known to be feasible in identifying the geriatric syndromes
among Malaysian older adults (Alex et al., 2021). Classification using the SARC-F
questionnaire was also found to be comparable to classification using European Working Group
on Sarcopenia in Older People (EWGSOP), International Working Group on Sarcopenia
(IWGS), and the Asian Working Group for Sarcopenia criteria (Woo et al., 2014). This
questionnaire has been translated and validated in other languages for use in the screening of
sarcopenia (Drey et al., 2020; Kim et al., 2018; Nguyen et al., 2020). More recently, it was
reported to have fairly high accuracy in identifying the risk of physical disabilities in
hemodialysis patients (all AUCs > 0.75) (Yamamoto et al., 2019). A recent local study also
discovered that the SARC-F questionnaire was associated with quadriceps muscle status and
60-day mortality in critically ill patients, suggesting that it is a potentially simple and indirect

method for measuring pre-morbid muscle status at ICU admission (Lee et al., 2020).

The SARC-F questionnaire consists of five questions distributed across the following
components: strength, assistance with walking, rise from chairs, climb stairs, and falls
(Malmstrom & Morley, 2013). For each component of the scored SARC-F, points (0-2) are
awarded depending on the functional status of the subjects. The sum of all five components
was ranged from 0 to 10. Regarding the threshold value of SARC-F, a subject with a score of

> 4 was classified as at risk for sarcopenia.
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3.7 Pre-testing

A pre-testing was conducted online among five hemodialysis patients who fulfilled the
inclusion criteria of the study. Subjects who have taken the pre-test were excluded from the
actual data collection process. This pre-testing was designed to assess the suitability of the data
collection tools for the subjects. The clarity of instructions as well as the subject's ability to
comprehend the questionnaires was evaluated. Besides, pre-testing also provided an
opportunity to estimate the time required for subjects to complete the questionnaires. The total
duration required to complete the questionnaire in the pre-test was expected to be within 25-30
minutes. Problems that arose during the pretesting process were evaluated and corrected based

on the feedback given.

3.8 Procedures

Ethical approval was granted from the Ethics Committee for Research Involving Human
Subjects Universiti Putra Malaysia (JKEUPM-2021-017) (Appendix A). On the other hand,
approvals were obtained from the respective hemodialysis centers (Appendix B). Data
collection for this study was carried out from March to May 2021. Information sheets
(Appendix C) were distributed to subjects informing the nature of the study and their rights of
participation. Written informed consents (Appendix C) were obtained from all subjects prior to
study commencement. The medical record of the subjects was reviewed in advance to obtain
information regarding the clinical background and biochemical readings of the subjects. A self-
administered questionnaire was used to collect the data for this study while physical copies

were posted to dialysis centers upon request.

3.9 Statistical Analysis

All the data in this study were analyzed using the IBM SPSS Statistics version 25, with a
significance level set at p<0.05. Univariate analysis was used to carry out analysis on the

descriptive data. The results for categorical variables were presented as frequencies and
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percentages, whereas the results for continuous variables were presented as means and standard
deviations. Pearson product-moment correlation was used to determine the association between
continuous variables and SARC-F scores. In addition, the dependent variable (risk of
sarcopenia), was presented as a categorical variable, where “risk of sarcopenia” was referred to
as those having a total score of > 4 in SARC-F, while those who have a score of less than 4
were grouped as “no sarcopenia”. Correlations between the independent variables and the risk
of sarcopenia were tested using the Chi-Square test for independence. For data requiring a non-
parametric test (not normally distributed), Spearman's rank-order correlation and Fisher's exact

test were performed.
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CHAPTER 4

RESULT AND DISCUSSION

4.1 Social-demographic factors

Table 4.1 showed the distribution of subjects according to socio-demographic
characteristics. A total of 102 subjects were recruited, comprised of 59.8% males and 40.2%
females. There are distinct gender differences in the number of CKD patients receiving
hemodialysis as a treatment modality, where there was a global trend towards fewer women
than men treated with HD for RRT of end-stage renal disease (Hecking et al., 2014). A similar
trend was observed in Malaysia, where the ratio of males to females (both incident and
prevalent dialysis ratio) has remained around 55% to 45% in the past 10 years (National Renal
Registry, n.d.). The gender-specific differences in hemodialysis practices can be partially
explained by the psycho-socioeconomic factors (caregiving responsibilities and lower disease
awareness) that hindered women from initiating dialysis treatment (Cobo et al., 2016). On the
other hand, women undergoing maintenance hemodialysis have substantially higher risks of
hospitalization and 30-day readmission than men (Adams et al., 2017), which may further
influence the decision-making of the nephrologists prior to treatment modality. The mean age
of the subjects was 56.4 £ 12.4 years old, with approximately 60% of them aged below 60 years
old. This finding was comparable to national data, where most hemodialysis patients were
between 55 and 64 years old (National Renal Registry, n.d). In terms of ethnic composition,
there was a slight over-representation of patients of Chinese ethnicity (41.2%), and an under-
representation of patients who were of Malay ethnicity (45.1%). The apparent difference may
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be due to the uneven population distribution in Malaysia, where more Chinese residents are
concentrated in Kinta, Perak (Malaysia & Department of Statistics Malaysia, 2010). In terms
of the educational level, more than half of the subjects attained secondary education, while only
10.8 % of subjects possessed tertiary qualifications. Majority of the subjects do not smoke,
which was congruent with the recent local study on hemodialysis patient of similar mean age
(Khan et al., 2019). Among those who smoked, 60.9% of them were light smokers (smoking
<11.3 pack-years), and the rest were medium smokers (smoking > 11.3 to 24.5 pack-years).
Besides increasing the risk of respiratory disorders, active smoking is highly correlated with
cardiovascular and infection-related events in hemodialysis patients (Mc Causland et al., 2012).
As such, HD patients are highly recommended to cease smoking.

Table 4.1: Distribution of subjects according to sociodemographic characteristics (n =

102) | 1 |
Variables n (%) Mean + SD Range
Age (years) N I ’ 56.4+12.4 31-81
<60 years old 58 (56.9)
>60 years old 44 (43.1)
Gender
Male 61 (59.8)
Female 41 (40.2)
Ethnicity
Malay 46 (45.1)
Chinese 42 (41.2)
Indian 14 (13.7)
Education level
No formal education 7 (6.9)
Primary education 26 (25.5)
Secondary education 58 (56.9)
Tertiary education 11 (10.8)

Smoking behavior
Smoking status

Non-smoker 79 (77.5)
Past smoker 13 (12.7)
Current smoker 10 (9.8)
Smoking level 79 (77.5)
No smoking 14 (13.7)
Light smoking 9 (8.8)
Medium smoking 0 (0)

Heavy smoking
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4.2 Clinical factors

Table 4.2 showed the distribution of subjects according to clinical factors. The information
was obtained through dialysis records with the help of the dialysis center managers and dialysis
staff. Hypertension was found to be the most common comorbid among the hemodialysis
subjects (83.3%), followed by diabetes (43.1%), which was congruent with several recent local
studies (Chan et al., 2019; Ng et al., 2020). Hypertension and diabetes are the recognized risk
factors for ESRD and co-morbidities among CKD patients globally. Earlier local studies.
Polypharmacy was highly prevalent among subjects, with eight types of medications prescribed
to the patients on average. This was comparable to a previous study on medication use among
hemodialysis patients (Jyotsna, 2019), and can be explained by the existence of comorbidities
that increase the use of multiple drugs (Alshamrani et al., 2018). Also, healthcare providers
may prescribe multiple drugs to patients without knowing other related parties, thereby
resulting in a high incidence of polypharmacy (Peter, 2015). Future studies focusing
particularly on optimal clinical targets and lenient treatment strategies (Ng et al, 2020) are of
paramount importance for the dialysis population.

Table 4.2: Distribution of subjects according to clinical factors (n = 102)

Variables n (%) Mean + SD Range
Comorbidities *

Diabetes mellitus 44 (43.1)

Cardiovascular Disease 4 (3.9)

Hypertension 85 (83.3)

Dyslipidemia 3(2.9)

Anemia 1(1.0)

Cancer 0 (0)

Bone disease 2 (2.0)

Number of medications 79+£25 2-17

Polypharmacy (no. of medication used >5)

No 6 (5.9)
Yes 96 (94.1)
Note.

*Multiple responses
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4.3 Anthropometric parameters

The anthropometry parameters of the subjects were shown in Table 4.3.1. The mean BMI
of subjects was 25.50 + 4.0 kg/m2, which was slightly higher than the value of 24.4 kg/m2 as
reported in the 24™ Report of the Malaysian Dialysis and Transplant Registry 2016. However,
approximately three out of ten subjects had a BMI value below 23 kg/m2. In view of the
“obesity paradox” that overweight or obesity (BMI 25-28) could have a protective effect on the
survival rate of HD patients (Ikizler et al., 2020; Medical Nutrition Therapy, 2005), appropriate
nutritional interventions should be introduced to these subjects. Obesity paradox is a medical
hypothesis developed from contrasting the long-term and short-term consequences of obesity.
While obesity increases long-term cardiovascular-related mortality, it may attenuate short-term
mortality associated with malnutrition, inflammation, and protein-energy wasting in patients

with CKD(Jialin et al., 2013; Rhee et al., 2016).

On the other hand, despite the magnitude of weight loss being small (with an average loss
of 0.39 kg), it is worth noting that 26.5% of the study subjects experienced unexplained weight
loss in the past three months. Among the subjects who lost weight, most belonged to the normal
BMI category (63.0%), with only five had low BMI while the remaining five were obese
(Figure 4.1). Due to the lack of local and international studies documenting the exact prevalence
of unintentional weight loss in hemodialysis populations, a direct comparison cannot be made.
Unintentional weight loss should be avoided among hemodialysis patients in lieu of its
association with unfavorable clinical outcomes including a lower rate of survival (Capizzi et
al., 2017). However, obese dialysis patients with BMI > 30kg/m2 or on the transplant waiting
list are encouraged to intentionally lose weight in order to increase the access for transplantation
(Kittiskulnam & Johansen, 2019; Medical Nutrition Therapy, 2005). It is worth noting that the
unintentional weight loss in the current study was self-reported by the subjects, which may

limit the data accuracy. Future studies should assess the objective measures of weight.
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Table 4.3.1: Distribution of subjects according to anthropometric parameters (n = 102)

Variables n (%) Mean + SD Range
BMI (kg/m?) 255+ 4.0 16.3-39.4
Low (<23) 30 (29.4)

Normal (23-29.9) 59 (57.8)

High (= 30) 13 (12.7)

Unintentional weight loss (kg) 0.39+0.54 0-2.9

No weight loss 75 (73.5)

weight loss 1-3 kg 27 (26.5)

weight loss > 3kg 0 (0)

mBMI <23

~l
—

BMI (kg/m2)
2

e =]

no weight loss

BMI 23-29.9 mBMI=30

17

L' 7] w

weight loss 1-3kg

Figure 4.1. Distribution of subjects according to anthropometric parameters (n = 102)

Table 4.3.2: Distribution of subjects according to BMI, calf circumference (CC) and
mid-upper arm circumference (MUAC) and risk of sarcopenia (n=102)

Low CC Normal CC Low MUAC Normal MUAC No Risk of At Risk of
n (%) n (%) n (%) n (%) Sarcopenia Sarcopenic

BMI (kg/m?)
Low (<23) 21 (20.6%) 9 (8.8%) 17 (16.6%) 13 (12.7%) 19 (18.6%) 11 (10.8%)
Normal (23-29.9) 30 (29.4%) 29 (28.4%) 35 (34.3%) 24 (23.5%) 35(34.3%) 24 (23.5%)
High (= 30) 5 (4.9%) 8 (7.8%) 4 (3.9%) 9 (8.8%) 9 (8.8%) 4 (3.9%)

Note. Data for calf circumference (CC) and upper arm circumference (MUAC) of the subjects were
retrieved from the MNA questionnaire.
Low CC <31cm, Normal CC =31 cm or greater
Low MUAC < 22c¢m, Normal MUAC >22¢cm

As shown in Table 4.3.2, the issue of sarcopenic obesity was presented among approximately

4% of the subjects. The prevalence of sarcopenic obesity was lower than that in prior studies

of patients with HD, which varied from 8 to 57% according to different definitions (Malhotra

et al., 2017; Saitoh et al., 2019). Several factors may explain the different prevalence of
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sarcopenia obesity, including a different cut-off for defining low muscle mass between studies
as well as different methodologies, diagnostic definitions, and clinical characteristics of the
study populations. Body Mass Index was self-reported by subjects in this study which may
partly explain the discrepancies. In addition, few comparative studies showed the prevalence
of obesity in patients with Type 2 Diabetes Mellitus or HD, defined as % fat mass or BMI = 30
kg/m?, is low in most Asian countries compared with that in Caucasian populations (Park et al.,
2013; Yoon et al., 2006). On the other hand, despite the overall sarcopenic obesity was low, it
is worth noting that one in three of the obese subjects had sarcopenia (30.8%). The decreased
muscle quality as in sarcopenia accompanied by high abdominal fatness may put HD patients
at a greater risk of CVD events (Kato, 2015), which is the leading cause of death in this
population (Tong et al., 2016). Therefore, further attention is needed to screen hemodialysis

patients for both sarcopenia and sarcopenic obesity.

4.4 Nutritional status

In general, the nutritional status of the subjects was not satisfactory, with approximately
10% were malnourished while another 50% were at risk of malnutrition. The current finding
was comparable to a previous local study using the same tool (Arshad et al., 2020). It is
interesting to note that the subjectively rated risk of malnutrition (based on MNA total score)
was comparable to self-view or self-perceived nutritional status by the subjects. On the other
hand, approximately one-third of the subjects perceived their health status was worse than their
counterparts. Most subjects presented with good mental states and could perform self-care tasks
such as feeding and mobility without assistance. A total of 46.1% of the subjects skipped meals,
which was consistent with the findings of a recent local study on hemodialysis patients (Ho et
al., 2021). Dialysis shift may affect the usual meal time, thereby causing the patients to choose
to have snacks instead of the main meal (Ho et al., 2021). A quarter of the subjects also reported

experiencing a decrease in food intake over the past three months in the current study. The

43



reason behind this is not yet clear, but may be due to lack of nutritional knowledge,
socioeconomic barriers (needs help in buying groceries and cooking), and dietary restrictions
at the expense of overall appetite and depression, which eventually contribute to insufficient

dietary intake (Ekramzadeh et al., 2014).

The dietary patterns of hemodialysis patients could also be altered due to treatment and the
disease itself. Several studies found that the intake of certain food groups (such as dairy
products, vegetables, and fruits) in hemodialysis patients was lower than the recommended
value for the general population (Saglimbene et al., 2019; Vaz et al., 2014). The same scenario
had been observed in the current findings. More than 60% of the hemodialysis subjects did not
take dairy products on a daily basis, probably because they knew that these foods are rich in
phosphates, and excessive intake can lead to hyperphosphatemia, which is a serious
complication that should be avoided. In addition, 62.7% of the subjects consumed less than two
servings of fruits and vegetables per day, which was comparable to a recent longitudinal study
conducted in India (Maurya et al., 2019). This finding is expected when considering the fact
that the intake of certain fruits and vegetables is generally discouraged in hemodialysis patients

on the basis of preventing hyperkalemia.

More than half the subjects had low MUAC (< 22cm) and calf circumference (<31cm),
respectively. Among them, 4 out of 10 subjects were found to have both MUAC and calf
circumference lower than the recommended value (as shown in Figure 4.2). It is worth noting
that the values reported in the current study were remarkably higher than the local studies of
the non-dialysis elderly population with a higher mean age (Ngoh et al., 2011; Suzana & Siti
Saifa, 2007; Tatt et al., 2019). Hence, it can be speculated that the nutritional status of

hemodialysis patients was worse than that of elderly patients, which deserves more attention.
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Table 4.4: Distribution of subjects according to MNA components (n = 102)

Components n (%) Mean + SD Range
Declined in food intake
severe decrease in food intake 1(1.0)
moderate decrease in food intake 39 (38.2)
no decrease in food intake 62 (60.8)
Weight loss in the past 3 months 0.39+0.54 0-2.9
no weight loss 75 (73.5)
weight loss 1-3 kg 27 (26.5)
weight loss > 3kg 0(0)
Mobility
bed or chair bound 2 (2.0)
able to get out of bed or chair but does not go out 7 (6.9)
goes out 93 (91.2)
Psychological stress or acute disease in the past 3 months
yes 11 (10.8)
no 91 (89.2)
Neuropsychological problems
severe dementia or depression 4 (3.9)
mild dementia 9 (8.8)
no psychological problems 89 (87.3)
BMI 25.5+ 4.0 16.3-39.4
less than 19 2 (2.0
19 to less than 21 8 (7.8)
21 to less than 23 20 (19.6)
23 or greater 72 (70.6)
Living independently
yes 58 (56.9)
no 44 (43.1)
Takes more than 3 drugs per day
yes 98 (96.1)
no 4(3.9)
Pressure sore or skin ulcers
yes 15 (14.7)
no 87 (85.3)
Number of meals per day
1 meal 10 (9.8)
2 meals 37 (36.3)
3 meals 55 (53.9)
Protein intake
at least one serving of dairy products per day
yes 39 (38.2)
no 63 (61.8
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Table 4.4 (Cont.): Distribution of subjects according to MNA components (n = 102)

Components n (%) Mean + SD Range

Protein intake (Cont.)

two or more servings of legumes/eggs per week 64 (62.7)
yes 38 (37.3)
no

meat, fish, or poultry every day 89 (87.3)
yes 13 (12.7)
no

Two or more servings of fruit or vegetable per day

yes

no 38 (37.3)

64 (62.7)

Fluid (water, juice, coffee, tea, milk) consumed per day

less than 3 cups

3 to 5 cups 44 (43.1)

more than 5 cups 44 (43.1)

14 (13.7)

Mode of feeding

unable to eat without assistance 0(0)

self-fed with some difficulty 7 (6.9)

self-fed without any problems 95 (93.1)

Self-view of nutritional status

views self as being malnourished 10 (9.8)

is uncertain of nutritional state 51 (50.0)

views self as having no nutritional problem 41 (40.2)

Self-compare health status with other people

not as good 36 (35.3)

does not know 30 (29.4)

as good 33(32.4)

better 3(2.9)

Mid-upper arm circumference (MUAC)

less than 21 cm 29 (28.4)

21-22 cm 27 (26.5)

>22 cm 46 (45.1)

Calf circumference (CC)

<3lcm 56 (54.9)

31 cm or greater 46 (45.1)

MNA total score 21.3+2.9  13.0-26.5

Malnutrition (<17) 10 (9.8)

At risk of malnutrition (17-22) 53 (52.0)

No malnutrition (23-30) 39 (38.2)
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Figure 4.2. Distribution of subjects according to MUAC and calf circumference (n =
102)

4.5 Biochemical parameters

Table 4.5 depicted the distribution of subjects according to serum albumin and serum
phosphorus level. Using the KDOQI threshold of albumin (40.0 g/L) (Massry et al., 2003),
hypoalbuminemia was common, accounting for more than half of the subjects. The mean
albumin value recorded was slightly lower as compared to national data of 38.0 g/L and the
previous local studies (Khor et al., 2018; lzzaty et al., 2019). Possible factors include the
suboptimal nutritional status of subjects as shown in the MNA questionnaire (slightly more
than half of subjects were at risk of malnutrition), inflammation, hormonal alterations, and
dialysis-related albumin loss, all of which may disrupt albumin homeostasis (Kalantar-Zadeh

etal., 2021).

On the other hand, approximately 5 out of 10 subjects had elevated serum phosphorus levels
(hyperphosphatemia), which was comparable with previous local study (Yusop et al., 2013).
Several recent local studies have reported a higher incidence of elevated serum phosphorus
(77.4-82.9%) (Mohd Isa et al., 2020; Ng et al., 2020), indicating poor compliance of dialysis
patients on dietary and or phosphate binders. A possible contributing factor to these findings

may be the rigidity of the low-phosphorus diet plan that greatly reduces the pleasure of eating,

47



makes it difficult for most patients to comply, and causes their serum phosphorus levels to soar
(Kalantar-Zadeh et al., 2010). Poor compliance with phosphate binders due to
sociodemographic and psychosocial factors (for example. patients’ health beliefs about side
effects and lack of social support) may also be one of the factors leading to high serum

phosphate readings in hemodialysis subjects (Umeukeje et al., 2018).

Table 4.5: Distribution of subjects according to biochemical parameters (n = 102)

Variables n (%) Mean + SD Range
Serum albumin 37+5 - 24-48
Low (<40 g/L) 58 (56.9)

Normal (>40 g/L) 44 (43.1)

Serum phosphorus 1.8+0.6 0.9-3.8
Normal (0.8-1.6 mmol/L) 48 (47.1)

High (>1.6 mmol/L) 54 (52.9)

4.6 Depression

Table 4.6 presented the distribution of subjects according to HADS-D components and
depression status. Overall, the average score of HADS-D was 6.3, indicating that most of the
study subjects did not perceive negative thoughts or depression. In terms of the degree of
depression, 33.3% of the subjects had mild depression (with borderline abnormality scores),
while approximately 9% had severe depression. The prevalence of depression was comparable
to studies in other populations (Najafi et al., 2016; Othayq & Ageeli, 2020). It was however
inconsistent with that of previous studies, which reported a relatively high depression rate in
HD patients ranging from 56.8% to 84.9% (Khan et al., 2019; Khan et al., 2020). The
discrepancy between the studies may be attributed to different cut-offs used. The differences in
subjects’ demographic may partially influence the perceived depression of the subjects. In
addition, the difference (perceived support from the dialysis centers, dialysis management, and
others) in study settings may also partially influence the level of depression among the dialysis
population.

48



Table 4.6: Distribution of subjects according to HADS-D components and total score (n

=102)
Components n (%) Mean+SD  Range
I still enjoy the things | used to enjoy
definitely as much 38 (37.3)
not quite so much 40 (39.2)
only a little 19 (18.6)
hardly at all 5(4.9)
I can laugh and see the funny side of things
as much as I always could 58 (56.9)
not quite so much now 23 (22.5)
definitely not so much now 14 (13.7)
not at all 7 (6.9)
| feel cheerful
not at all 5(4.9)
not often 19 (18.6)
sometimes 56 (54.6)
most of the time 22 (21.6)
| feel as if 1 am slowed down
nearly all the time 3(2.9)
very often 16 (15.7)
sometimes 65 (63.7)
not at all 18 (17.6)
I have lost interest in my appearance
definitely 6 (5.9)
| don't take as much care as i should 24 (23.5)
I may not take quite as much care 34 (33.3)
| take just as much care as eve 38 (37.3)
I look forward with enjoyment to things
as much as | ever did 52 (51.0)
rather less than | used to 33 (32.4)
definitely less than | used to 17 (16.7)
hardly at all 0(0)
I can enjoy a good book or radio or TV program
often 35 (34.3)
sometimes 42 (41.2)
not often 18 (17.6)
very seldom 7 (6.9)
HADS-D total score 6.3+£3.1 0-13
Level of Depression
Normal (0-7) 59 (57.8)
Borderline abnormal (8-10) 34 (33.3)
Abnormal (11-21) 9 (8.8)

The most common psychological symptoms identified by the subjects were feeling tired

or slowed down (82.4%), less cheerful (78.4%), loss of interest in personal appearance (62.7%),
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and loss of the feeling of enjoying the things they liked before (62.7%). This is expected when
considering the fact that fatigue is one of the frequent complaints of hemodialysis patients
(Picariello et al., 2018) - the consequences of which may hinder patients from participating in
even simple physical and mental activities. On the other hand, more than half of the subjects
were still looking forward with enjoyment to things as before and being able to discover the
funny side of things. A considerable number of subjects (75.5%) often or sometimes feel
enlightened by reading a good book or TV show, which indicates that preparing a book or
watching videos and TV shows during dialysis treatment may help relieve negative emotions

and this requires further research.

4.7 Sleep quality

Table 4.7 depicted the distribution of subjects based on sleep quality and its domains. The
overall average global PSQI score of subjects was 7.3 £ 3.2, and poor sleep quality was
observed in 8 out of 10 of the subjects. This once again reaffirmed the results of the previous
local studies, that poor sleep quality is prevalent in the hemodialysis population (Ho et al.,
2019; Ho et al., 2021; Ng et al., 2020). Although sleep disturbance (92.2%) and daytime
dysfunction (68.6%) were among the most common symptoms reported by the study subjects,
it is interesting that most of them still perceived that their quality of sleep was good (72.5%).
There was also not much difference between sleep efficiency on HD and non-HD days, and

almost half of them reported a normal sleep efficiency of 85% or above.

On the other hand, sleep latency was found to have the greatest impact on subjects
(accounting for the highest mean of PSQI sub-score), whereas sleep medication had the lowest,
which was in agreement with the recent local study on hemodialysis patients (Ling Ho et al.,
2019). The average sleep latency reported by the normal population is between 10 to 20 minutes
(Kushida, 2013). A considerable number (53.9%) of the subjects were reported to take more

than 30 minutes to fall asleep. The underlying mechanism is not clear, but it may be attributed
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to the common use of beta-blockers in hemodialysis patients that inhibits the secretion of
nocturnal melatonin, and possibly the presence of restless leg syndrome, which causes them
difficult to fall asleep (Berry & Wagner, 2014). In the current study, the use of sleep medication
was relatively higher than other local studies reporting prevalences of 1.5% - 4.3% (Ho et al.,
2019; Rehman et al., 2019). The discrepancies may be due to the differences in demographic
characteristics and stress imposed by the Covid-19 pandemic (Mandelkorn et al., 2021), which

should be delineated in future studies.

The current findings also revealed that only 18.6% of subjects slept more than 7 hours a day,
which was comparable to the prevalence of 11.7 to 23.9% reported by the previous local studies
(Ng et al., 2020; Rehman et al., 2019). These findings may likely be explained by the longer
time it takes for the patient to fall asleep and morning dialysis shifts that often require a rise
time of 3 to 4 am in the morning, which results in a shorter total sleep time among them (Cukor
et al., 2021). This could be a worrying scenario when considering that most subjects did not
meet the recommended sleep duration of 7 to 9 hours per night proposed by the National Sleep

Foundation for an optimal physical and mental state (Hirshkowitz et al., 2015).
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Table 4.7: Distribution of subjects according to sleep quality components (n = 102)

Components n (%) Mean + SD Range
Subjective sleep quality 1.2+07 0-3
Very good 15 (14.7)

Fairly good 59 (57.8)

Fairly bad 24 (23.5)

Very bad 4(3.9)

Sleep latency 15+07 0-3
15 minutes 11(10.8)

16-30 minutes 36 (35.3)

31-60 minutes 51 (50.0)

>60 minutes 4(3.9)

Sleep duration (hours) 1.3+09 0-3
> 7 hours 19 (18.6)

6-7 hours 50 (49.0)

5-6 hours 21 (20.6)

<5 hours 12 (11.8)

Habitual sleep efficiency on HD day Bl +1.1 0-3
>85% 44 (43.1)

75-84% 24 (23.5)

65-74% 19 (18.9)

<65% 15 (14.7)

Habitual sleep efficiency on non-HD day 10+£1.1 0-3
>85% 46 (45.1)

75-84% 23 (22.5)

65-74% 17 (16.7)

<65% 16 (15.7)

Sleep disturbances 1.2+0.6 0-2
Not during the past month 8 (7.8)

Less than once a week 63 (61.8)

Once or twice a week 31 (30.4)

Three or more times a week 0(0)

Use of sleeping medication 0.3+0.38 0-3
Not during the past month 83 (81.4)

Less than once a week 10 (9.8)

Once or twice a week 4(3.9)

Three or more times a week 5(4.9)

Daytime dysfunction 0.8+ 0.6 0-3
Not during the past month 32 (31.4)

Less than once a week 59 (57.8)

Once or twice a week 10 (9.8)

Three or more times a week 1(1.0)

Global PSQI total score 73+3.2 2-18
Sleep Quality

Good sleeper (score 0-4) 20 (19.6)

Poor sleeper (score 5-21) 82 (80.4)
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4.8 Risk of sarcopenia

Data on the risk of sarcopenia for patients undergoing hemodialysis in Malaysia are scarce.
Approximately 4 out of 10 subjects were at risk of sarcopenia in the current findings, which
was comparable to other studies among Asian HD patients (Kim et al., 2014; Mori et al., 2019).
In local studies, there was not much difference in the prevalence of sarcopenia between dialysis
and non-dialysis subjects, even if there were differences in socio-demographic characteristics
and the diagnostic algorithm used (Norshafarina et al., 2013; Rosli et al., 2018; Yap et al.,
2020). However, a majority of the subjects in the current study had lower functional capacity
for daily activities (such as facing more difficulties in climbing stairs and carrying a weight of
4.5 kg) than the elderly without dialysis treatment (Krzyminska-Siemaszko et al., 2020;
Marincolo et al., 2021). The reported functional deficits may be partly due to the suboptimal
readings of their mid-arm and calf circumference (as shown in Table 4.6), as these two
parameters are always linked to appendicular muscle strength and mass (Bin et al., 2016; Tsai
& Chang, 2017; Ukegbu et al., 2018). It is also worth mentioning that 51% of the subjects had
a fall in the past 12 months, which was higher than the previous local cross-sectional study on
the non-dialysis elderly population (aged > 60 year old) (Leong et al., 2020; Sahril et al., 2020).
This was in agreement with a cohort study that revealed a high risk of falls after the dialysis
initiation, which may be explained by the kidney disease and the treatment itself that promotes
muscle loss, lower blood pressure prior to dialysis session, as well as the higher number of

medications and antidepressant use (Plantinga et al., 2017).

53



Table 4.8: Distribution of subjects according to risk of sarcopenia (n = 102)

Components n (%) Mean £ SD Range
None Some A lot or
difficulties unable
Strength 26 (25.5) 41 (40.2) 35 (34.3)

How much difficulty do you have
in lifting and carrying 4.5 kg?

Assistance in walking 66 (64.7) 32 (31.4) 4(3.9)
How much difficulty do you have
walking across a room?

Rise from a chair 66 (64.7) 34 (33.3) 2 (2.0
How much difficulty do you have
transferring from a chair or bed?

Climb stair 31 (30.4) 37 (36.3) 34 (33.3)
How much difficulty do you have
in climbing a flight of 10 stairs?

Fall 50 (49.0) 49 (48.0) 3(2.9)
How much times have you fallen in
the past year?

SARC-F total score 3.2+£23 0-8
At risk of sarcopenia

No (score <4) 63 (61.8)

At risk (score > 4) 39 (38.2)

4.9 Hypothesis testing

Hol: There were no significant correlations between risk of sarcopenia with socio-
demographic characteristics among hemodialysis patients.

Correlations between socio-demographic characteristics with risk of sarcopenia were
presented in Table 4.9.1. Sarcopenia occurs primarily in the elderly and its incidence usually
increases exponentially with age. This statement has been reiterated by a number of studies
(Furtado et al., 2020; Ren et al., 2016), suggesting that advanced age may be one of the risk
factors for sarcopenia in patients with renal failure. However, the correlation between age and
risk of sarcopenia in this study was not significant (r=0.121, p>0.05), which supports the claim

that the magnitude of sarcopenia in CKD could differ from age-related sarcopenia (Sabatino et
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al., 2020). For disease-induced sarcopenia, as in CKD, the diminished muscle mass and strength
is not necessarily related to age, but may be due to other pathological conditions, including
CKD and dialysis itself (Sabatino et al., 2020), chronic low-grade inflammation, and altered

protein homeostasis (Cohen et al., 2014; Sabatino et al., 2020).

On the other hand, it is interesting to note that there were significant differences between
ethnicity and risk of sarcopenia (y2= 8.540, p<0.05). Malays were most likely to be at risk of
sarcopenia, followed by Chinese and Indians. Nevertheless, this finding was inconsistent with
recent studies of non-CKD populations (Lim et al., 2020; Sazlina et al., 2020), which reported
a higher prevalence of sarcopenia in Indians. The difference between the findings may be due
to the heterogeneity of sociodemographic characteristics, whereby previous studies focused
exclusively on sarcopenia in elderly subjects. It might also be possible that the existence of
CKD disease and its treatment bring varying degrees of impact on the lifestyle, eating habits,
and mental health of various ethnic groups, thereby leading to a different sarcopenia trend from
studies in non-CKD populations. The small proportion of Indians in the current study may also

constitute a limitation. The findings however deserve further research.

There were no significant correlations for other sociodemographic factors with sarcopenia
risk, namely gender and educational level. This was in contradiction with other studies among
hemodialysis patients in Brazil (Garcia et al., 2017) and London (Yoowannakul et al., 2018).
The discrepancy may be subjected to racial heterogeneity, so it is worthy of further study in the
local context of a complex multi-ethnic population. There was also no correlation between
smoking status and the risk of sarcopenia, which was in agreement with a recent case-control
study reporting that sarcopenic and robust CKD patients did not differ with regards to smoking
status (Aly et al., 2019). Given that the current study is limited by the small sample size that

may reduce the statistical power, further research with a larger sample size is warrant.
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Table 4.9.1: Correlation between socioeconomic factors and sarcopenia risk of the

subjects (n=102)

Variable

Age
<60 years old
260 years old

Gender
Male
Female

Ethnicity
Malay
Chinese
Indian

Educational level
No formal education
Primary education
Secondary education
Tertiary education

Smoking behavior

Smoking status
Non-smoker
Past smoker
Current smoker

Smoking level (pack-years)

No smoking
Light smoking
Medium smoking

Note: Data were presented as n (%)
@ Pearson Chi-square test

b Fisher’s Exact test

Sarcopenia risk

No
(n=63)

38 (37.3%)
25 (24.5%)

38 (37.3%)
25 (24.5%)

23 (22.5%)
33 (32.4%)
7 (6.9%)

5 (4.9%)

16 (15.7%)
35 (34.3%)
7 (6.9%)

47 (46.1%)
10 (9.8%)
6 (5.9%)

47 (46.1%)
11 (10.8%)
5 (4.9%)

¢ Pearson’s Product-Moment Correlation

*Correlation is significant at p <0.05

At risk
(n=239)

20 (19.6%)
19 (18.6%)

23 (22.5%)
16 (15.7%)

23 (22.5%)
9 (8.8%)
7 (6.9%)

2 (2.0%)
10 (9.8%)
23 (22.5%)

4 (3.9%)

32 (31.4%)
3 (2.9%)
4 (3.9%)

32 (31.4%)
3 (2.9%)
4 (3.9%)

%2

0.802%

0.018%

8.540?

1.9942

r-value

0.121°

p-value

0.226
0.415

1.000

0.013*

0.985°

0.557°

0.368

Ho2: There were no significant correlations between comorbidities and polypharmacy
with sarcopenia risk among hemodialysis patients.

As shown in Table 4.9.2, there was no significant correlation between comorbidities and

risk of sarcopenia, with the exception of diabetes (¥2=14.252, p<0.001). This finding was

consistent with other studies (Han et al., 2017; Wang et al., 2016), where a cohort study
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revealed that the presence of diabetes was an independent cause of sarcopenia in hemodialysis
patients (Mori et al.,2019). The relationship between diabetes and sarcopenia has been well
documented in the past literature, of which the likelihood of sarcopenia increases as HbAlc
increases (Sugimoto et al., 2019). The presence of diabetes is most likely to invoke some
inflammatory processes, with an elevated level of oxidative stress, serum CRP and TNF-a and

therefore, favoring the development of sarcopenia (Mesinovic et al., 2019).

On the other hand, the correlation between polypharmacy (defined as taking at least five
drugs) and sarcopenia risk was not evident in the current study. This finding was supported by
the GLISTEN study on hospitalized elderly patients (Agosta et al., 2019) but contradicted the
study done by Tanaka et al. (2018) and Konig et al. (2017) which the elderly subjects studied
were healthier with a lower prevalence of polypharmacy and sarcopenia reported. It could be
partially explained by the subjects in both the current and GLISTEN study were presented with
more severe diseases and poorer nutritional status, thereby diluting the potential association
between polypharmacy and sarcopenia risk. Since the previous three studies were only
conducted in non-CKD elderly residents, it can be postulated that the association may vary
depending on the health status of the subjects, which addresses the need for more research.

Table 4.9.2: Correlation between clinical factors and sarcopenia risk of the subjects
(n=102)

Variable Sarcopenia risk 72 r-value  p-value
No At risk
(n=63) (n=39)
~ Comorbidities
Diabetes mellitus 18 (17.6%) 26 (25.5%) 14,2522 0.000***
Cardiovascular Disease 1(1.0%) 3 (2.9%) 0.155°
Hypertension 50 (49.0%) 35 (34.3%) 1.8682 0.274
Dyslipidemia 2 (2.0%) 1 (1.0%) 1.000°
Anemia 1 (1.0%) 0 (0.0%) 1.000°
Bone disease 1(1.0%) 1(1.0%) 1.000°
Number of medications 0.088° 0.379
Polypharmacy 58 (56.9%) 38 (37.3%) 0.403°
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Note: Data were presented as n (%)

@ Pearson Chi-square test

b Fisher’s Exact test

¢ Pearson’s Product-Moment Correlation
***Correlation is significant at p <0.001

Ho3: There were no significant correlations between anthropometric parameters with
sarcopenia risk among hemodialysis patients.

Given that there was no significant correlation between BMI and sarcopenia risk (r=-0.009,
p=0.926), whereby higher BMI may not protect hemodialysis subjects against sarcopenia,
“obesity paradox” phenomenon is not valid in this case. The current results were inconsistent
with previous studies that reported a significant negative correlation between BMI and
sarcopenia in hemodialysis patients (Dierkes et al., 2018; Hortegal et al., 2020; Saitoh et al.,
2019). The discrepancy may likely be explained by the differences in the classification of BMI
and the tools used to identify sarcopenia. Besides, the use of BMI has its limitations in
distinguishing the body composition including muscle mass (Nuttall, 2015). This was reiterated
in a large-scale, population-based study (NHANES), reporting that obese CKD people with
sarcopenia were 97% more likely to be misclassified by BMI as non-obese (Sharma et al.,
2014). Therefore, BMI should be used with caution to draw conclusions about its impact on

sarcopenia among CKD populations.

There was no significant correlation between unintentional weight loss and the risk of
sarcopenia. This finding was inconsistent with previous studies that documented an association
between unintentional weight loss and poor functional status (Arnold et al., 2010; Polonsky et
al., 2019). The disparity in finding may be explained by the differences in baseline
characteristics of the subjects, of which none were on hemodialysis treatments in the previous
studies. The small magnitude of weight changes in the current study may also limit the ability
to establish a significant association. To date, this is the first study investigating the relationship
between unintentional weight loss and the risk of sarcopenia among hemodialysis subjects.
Further study is needed to draw a conclusion on this relationship.
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Table 4.9.3: Correlation between anthropometric factors and sarcopenia risk of the

subjects (n=102)

Variable Sarcopenia risk %2 r-value p-valie
No At risk
(n=63) (n=39)
BMI values -0.009¢ 0.926
<23 19 (18.6%) 11 (10.8%) 0.487% 0.807
23-299 35 (34.3%) 24 (23.5%)
=30 0 (8.8%) 4 (3.9%)
Unintentional weight loss -0.069°¢ 0.490
No weight loss 47 (46.1%) 28 (27.5%) 0.0982 0.819

weight loss between 1 and 3kg

16 (15.7%)

11 (10.8%)

Note: Data were presented as n (%)
@ Pearson Chi-square test
¢ Pearson’s Product-Moment Correlation

Ho4: There were no significant correlations between biochemical parameters with
sarcopenia risk among hemodialysis patients.

Studies on the association or correlation between serum albumin and sarcopenia in CKD
were limited and yielded inconsistent and mixed findings. While the previous literature showed
no association between these two variables (De Souza et al., 2017; Marini et al., 2018), a recent
study among HD patients revealed that sarcopenia patients had significantly lower serum
albumin in comparison to their counterparts (Mori et al., 2019). The discrepancies of these
findings might be attributed to the methodological heterogeneity (diagnostic criteria used to
define sarcopenia) as well as the differences in the baseline characteristic of the studied
subjects. A weak negative correlation between serum albumin and sarcopenia risk was evident
in the current study (r=-0.295, p <0.01), indicating that the lower the serum albumin, the higher
the risk of sarcopenia. There were some possible explanations for this. Serum albumin exists
as a carrier of many hormones, among which androgens can increase the number of myonuclei
and satellite cells (Seo et al., 2019). In addition, hypoalbuminemia is often related to
malnutrition and underlying inflammation in the CKD population, which are factors that cause

sarcopenia (Mukai et al., 2018).
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On the other hand, there was no significant correlation between serum phosphorus and risk
of sarcopenia (r=0.156, p>0.05), which was consistent with the cross-sectional study of HD
subjects in Egypt, despite different diagnostic criteria (i.e. EWGS criteria) was adopted and
most of the studied subjects were relatively younger (Zaky & Abdallah., 2019). This finding
was however inconsistent with Ren et al. (2016), and Sonou et al. (2020), at which the latter
discussed the role of hyperphosphatemia in muscle atrophy, indicating that this connection
could be driven by the up-regulation of myostatin expression. A large-scale, population-based
study (National Health and Nutrition Examination Survey) revealed that the significant
association between phosphate and muscle strength only existed in the age group over 65 (Chen
et al., 2018). This may explain the differences between the studies, as the current study
consisted of both young and old people. High quartile serum phosphorus is more likely to
predict the presence of dynapenia (loss of muscle strength) rather than sarcopenia (Chen et al.,
2018). More studies are needed in the future to delineate the relationship between serum

phosphorus and sarcopenia risk among hemodialysis patients, especially in the local context.

Table 4.9.4: Correlation between biochemical factors and sarcopenia risk of the subjects
(n=102)

Variable Sarcopenia risk %2 r-value p-value
No At risk
y (n=63) (n=39)
Serum albumin -0.295°¢ 0.003**
Low (<40 g/L) 32 (31.4%) 26 (25.5%) 2.4742 0.151
Normal (>40 g/L) 31(30.4%) 13 (12.7%)
Serum phosphorus -0.156° 0.117
Normal (1.13-1.78 mmol/L) 27 (26.5%) 21 (20.6%) 1.168% 0.312
High (>1.78 mmol/L) 36 (35.3%) 18 (17.6%)

Note: Data were presented as n (%)
a Pearson Chi-square test

¢ Pearson’s Product-Moment Correlation
**Correlation is significant at p <0.01
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Ho5: There was no significant correlation between nutritional status with sarcopenia
risk among hemodialysis patients.

A review of previous literature showed that nutritional status was significantly related to
the incidence of sarcopenia (Beaudart et al., 2019; Giglio et al., 2018; Hai et al., 2017
Velazquez-Alva et al., 2019), which was consistent with the current findings. A moderate
negative correlation between MNA total score and SARC-F score was documented (r=-0.450,
p<0.001), indicating that the poorer the nutritional status of hemodialysis subjects, the higher
the risk of sarcopenia. These findings may be explained by the fact that lack of intake or uptake
of certain nutrients (such as proteins, vitamin D, and calcium) could aggravate skeletal muscle
loss, thereby contributing to the onset of sarcopenia (Landi et al., 2019). Besides, considering
that adverse consequences of increasing dietary protein intake in HD patients may increase the
risk of hyperphosphatemia, this constitutes a greater obstacle for this population to achieve the
recommended protein amount of 1.2 g/kg/day (Kalantar-Zadeh et al., 2021). This was supported
by the current findings showing that a certain number of subjects did not eat meat or fish every
day (12.7%), nor did they eat eggs or legumes twice a week (37.3%). Given that adequate
protein intake plays an important role in maintaining good nutritional status and muscle quality
(Hendriks et al., 2021), it is important to provide HD patients with appropriate nutritional
measures while maintaining ideal serum phosphate levels.

Table 4.9.5: Correlation between nutritional status and sarcopenia risk among the
subjects (n=102)

Variable Sarcopenia risk %2 r-value p-value
No At risk
_ N (n=63) (n=39)
MNA total score -0.450°  0.000***
Malnutrition (<17) 2 (2.0%) 8 (7.8%) 11.4217 0.003**
At risk of malnutrition (17-22) 31 (30.4%) 22 (21.6%)
No malnutrition (23-30) 30 (29.4%) 9 (8.8%)

Note: Data were presented as n (%)
a Pearson Chi-square test

¢ Pearson’s Product-Moment Correlation
**Correlation is significant at p <0.01
***Correlation is significant at p <0.001
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Ho6: There was no significant correlation between depression with sarcopenia risk

among hemodialysis patients.

There was a moderate positive association between the total HADS-D score and the risk

of sarcopenia among the subjects (r = 0.552, p = 0.000). This was in congruence with a study

conducted among Korean subjects over the age of 50, suggesting that depression could be

another pathogenic factor of sarcopenia in patients with renal failure (Kim et al., 2014).

Moreover, a recent cross-sectional study also found that depressed mood could significantly

decrease the appendicular muscle mass of hemodialysis patients (Alston et al., 2018). While

the mechanism of this interaction is unclear, it is likely that the development of depression,

along with its altered inflammatory responses (Kim et al., 2014), may contribute to the loss of

muscle mass in an individual. People with depression may also be engaged in high levels of

sedentary behaviors, which could be a stumbling block to maintaining muscle quality (Stubbs

etal., 2018).

Table 4.9.6: Correlation between depression and sarcopenia risk of the subjects (n=102)

Variable ‘Sarcopenia risk
No At risk
(n=63)  (n=39)

HADS-D total score

Level of Depression

Normal (0-7) 47 (46.1%) 12 (11.8%)
Borderline abnormal (8-10) 14 (13.7%) 20 (19.6%)
Abnormal (11-21) 2 (2.0%) 7 (6.9%)

Note: Data were presented as n (%)
2 Pearson Chi-square test

¢ Pearson’s Product-Moment Correlation
***Correlation is significant at p <0.001

%2

20.0632

r-value

0.552°

p-value

0.000***

0.000***
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Ho7: There were no significant correlations between sleep quality and its components with

sarcopenia risk among hemodialysis patients.

As shown in Table 4.9.7, there was a weak positive correlation between sleep quality and
the risk of sarcopenia among hemodialysis subjects (r=0.198, p<0.05), indicating that the better
the sleep quality, the lower the risk of sarcopenia. While study investigating this relationship is
lacking in the hemodialysis population, the current findings were consistent with studies on
both the non-CKD middle-aged (age range 45-65 years old) (Lucassen et al., 2017) and elderly
subjects (age range 65-80 years old) (Tuna et al., 2019). The underlying mechanism of such
association remains unclear but may be explained by several hypotheses. Hormonal regulation
may be different in those with poorer sleep quality, where the up-regulation of catabolic
hormones (cortisol) and the down-regulation of anabolic hormones (IGF-1 and testosterone)
could lead to a trend of decreased muscle protein synthesis (Rusch et al., 2015; Séverine Lamon
et al., 2021). In rodent studies, the possible causal relationship between sleep deprivation and
protein metabolism disorders had been determined, suggesting that the presence of sleep
deprivation may attenuate protein synthesis pathways and increase muscle proteolytic activity,
thereby resulting in a decrease in muscle fiber cross-sectional area (Dattilo et al., 2012; De S&
Souza et al., 2016). In addition, impaired sleep quality may also activate pro-inflammatory
processes, which has been shown to be related to sarcopenia through the proteolytic pathways

(D’Antono & Bouchard, 2019; Lee et al., 2020).

Subjects with more frequent sleep disturbances were significantly correlated with a higher
risk of sarcopenia (r=0.210, p<0.05). Given the limited resources available, the exact
mechanism of how sleep disturbances may affect muscle quality is unclear. It is speculated that
frequent sleep disturbances (such as feeling pain, having nightmares, urinating at night, etc.)
may prevent the body from entering deeper sleep stages (stages 111 and 1) where the secretion

of crucial muscle growth hormone typically occurs (Harding & Feldman, 2008), thereby

63



leading to a greater risk of sarcopenia. However, more research is warranted to confirm such

speculation.

Daytime dysfunction was positively associated with sarcopenia risk (r=0.344, p<0.001).
This finding was comparable with recent studies (Locquet et al., 2018; Soysal et al., 2021). One
plausible explanation is the presence of daytime dysfunction (i.e. daytime sleepiness and
fatigue) promotes sedentarism among the subjects and they spend more time in bed during the
day, thereby increasing the risk of sarcopenia (Noda et al., 2017). To maintain better muscle
quality, there must be an integration of physical activity and adequate protein intake; the lack

of either could weaken the effect (Carbone & Pasiakos, 2019; Deutz et al., 2014).

On the other hand, sleep duration was not associated with the risk of sarcopenia, which was
not in line with other studies. Similarly, there were no significant associations between
subjective sleep quality, sleep latency, use of sleep medication, and habitual sleep efficiency
(on HD and non-HD day) with the risk of sarcopenia. Earlier works showed that people with
short or long sleep lengths were more likely to have signs or symptoms of sarcopenia (Chien
et al., 2015; Fex et al., 2012; Kim et al., 2018; Hu et al., 2017). While the earlier study found
that sleep latency was significantly associated with the incidence of sarcopenia, this association
could be altered when different definitions of sarcopenia are adopted (Locquet et al., 2018).
For this reason, the difference between the findings may be interpreted as different methods of

diagnosis were used in literature which limits the direct comparison.
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Table 4.9.7: Correlation between sleep quality components and sarcopenia risk of the

subjects (n=102)

Components

Subijective sleep quality
Good
Bad

Sleep latency
Yes

Sleep duration (hours)
< 6 hours
> 6 hours

Habitual sleep efficiency (HD)
2 85%
< 85%

Habitual sleep efficiency (non-HD)
2 85%
< 85%

Sleep disturbances
Yes

Use of sleeping medication
Yes

Daytime dysfunction
Yes

Global PSQI total score

Sleep Quality
Good sleeper (score 0-4)
Poor sleeper (score 5-21)

Sarcopenia risk

No
(n=63)

45 (44.1%)
18 (17.6%)

54 (52.9%)

38 (37.3%)
25 (24.5%)

25 (24.5%)
38 (37.3%)

28 (27.5%)
35 (34.3%)

56 (54.9%)

12 (11.8%)

39 (38.2%)

16 (15.7%)
47 (46.1%)

At risk
(n=39)

29 (28.4%)
10 (9.8%)

37 (36.3%)

23 (22.5%)
16 (15.7%)

19 (18.6%)
20 (19.6%)

18 (17.6%)
21 (20.6%)

38 (37.3%)

7 (6.9%)

31 (30.4%)

4 (3.9%)
35 (34.3%)

%2

0.104%

0.018%

0.802%

0.028?

0.019%

3.459%

3.503%

r-value

0.141°

0.194°

0.033°

0.023°

0.032°

0.210°

-0.048¢

0.344°

0.198°

p-value

0.158
0.822

0.051
0.198°
0.743
1.000

0.816
0.415

0.749
1.000

0.034*
0.150°

0.633
1.000

0.000***
0.080*

0.046*

0.075

Note: Data were presented as n (%)
\a Pearson Chi-square test

b Fisher’s Exact test

¢ Pearson’s Product-Moment Correlation
dSpearman’s Rank Correlation
*Correlation is significant at p <0.05
***Correlation is significant at p <0.001
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CHAPTER 5

CONCLUSION, STRENGTHS, LIMITATIONS AND RECOMMENDATIONS

5.1 Conclusion

In conclusion, a considerable proportion of local hemodialysis patients were at risk of
sarcopenia, which is an issue worthy of attention. The risk of sarcopenia varies by
race/ethnicity, with Malays having the highest risk and Indians the lowest. Interestingly, there
was no significant correlation between the risk of sarcopenia and age, which magnifies the
difference between disease-related sarcopenia (secondary type) and senile sarcopenia (primary
type). On the other hand, the current findings have drawn attention to the possible role of
diabetes in the development of sarcopenia in hemodialysis patients, given the significant
correlation found between the two variables. The same is true for serum albumin, an indicator
of nutritional status and inflammatory responses. Hypoalbuminemia and hyperphosphatemia
are common in hemodialysis patients, although the latter was not significantly associated with
the risk of sarcopenia. Regular dietary consultations should be conducted to address possible
nutritional problems or poor dietary compliance in hemodialysis patients to overcome the

above-mentioned biochemical abnormalities.
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Higher BMI may not protect hemodialysis patients from sarcopenia. However, considering
that a substantial proportion of hemodialysis patients in this study had BMI lower than the
recommendation, which may reduce their survival advantage, it should be regularly evaluated
and monitored. The unintentional weight loss of hemodialysis patients is worthy of further
attention. On the other hand, it is worth mentioning approximately one in three obese patients
had sarcopenia. This is the first study documenting sarcopenia obesity among HD patients in
Malaysia. In light of the possible consequences of sarcopenic obesity, more studies are

warranted.

The correlation between nutritional status and the risk of sarcopenia was evident in the
current study. Given that slightly more than half of the hemodialysis subjects were at risk of
malnutrition, appropriate nutritional interventions should be introduced. The adequacy of
dietary protein, fiber intake, and meal skipping practices should also be highlighted for

dietitians when assessing the nutritional status of hemodialysis patients.

Besides, the risk of sarcopenia may vary depending on the presence of depression. The
question as to which diseases occur first in patients with comorbid depression and sarcopenia
is still not fully understood. However, whether it is depression that precedes sarcopenia or loss
of muscle quantity and quality resulting in depression mood, screening of these two conditions
is critical for HD patients as early treatment plans may improve their quality of life. It is
worthwhile to further study how different types of dialysis sectors (public, NGO, or private)

affect the incidence of depression in this population.

A majority of hemodialysis subjects were poor sleepers. The results of the current study
indicate that the public should be made aware of the negative effects of poor sleep quality on

sarcopenia, especially in hemodialysis patients. Few components of sleep quality are related to
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the risk of sarcopenia; however, the mechanisms behind them have not yet been determined

and should be delineated in future research.

To date, this was the first study identifying the risk of sarcopenia in the local hemodialysis
patient. It is good to know that sarcopenia is partially reversible. Structural physical exercise
during hemodialysis should be recommended to this population as it is easy to follow and helps

maintain the quantity and quality of muscles.

5.2 Strength

Given that this was the first study in Malaysia to investigate the risk of sarcopenia in patients
on hemodialysis, it has the merit of providing data on a domain for which little is known. The
sociodemographic background of the subjects in this study was comparable to that of the
national data, so it was able to reflect the situation of hemodialysis patients in Malaysia.
Besides, instructional videos (for MUAC and calf circumference measurements) were made for
data collection to minimize biases associated with self-administered questionnaires, which also
highlighted the feasibility of telemedicine in future studies or during pandemics. Last but not
least, the inclusion criteria and exclusion criteria of the subjects were well-considered and

written clearly to ensure proper purposive sampling.

5.3 Limitations

There were several limitations to this study. First, owing to its cross-sectional design, the
current study failed to identify the causal relationship between sarcopenia risk and the various
influencing factors. Adjustments to confounding factors were also not taken into account in this
study, which may obscure the actual association. Second, the use of self-administered matter in
data collection is highly dependent on the subjects’ honesty and literacy level, and there may
be cases where subjects tend to provide socially desirable answers. Anthropometric parameters

namely calf circumference and mid-upper arm circumferences were measured by family
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members of patients in the absence of non-stretchable fiberglass measuring tape, which was
another big challenge of the present study. However, this was the only possible and safest way
to conduct a study during a pandemic in which social distancing measures were implemented.
The creation of videos showing crystal clear step-by-step instructions on how calf
circumference and mid-upper arm circumferences were intended to reduce the error of
measurement. Third, the data was only collected from dialysis centers in one state (Perak), so
the study outcomes may not be generalized to the entire hemodialysis population in Malaysia.
Lastly, the existing cut-off point for screening sarcopenia in the elderly was used in this study
as there is no specific cut-off for sarcopenia for the CKD population, this may constitute a

limitation of this study.

5.4 Recommendations

A large-scale study involving subjects from different states should be conducted locally to
confirm the findings of the current research. Moreover, the causal relationship between the
putative risk factors and sarcopenia should also be investigated. In order to improve data quality
and accuracy, it is more preferable to adopt methods such as telephone surveys or face-to-face
interviews for data collection when conditions permit. The research field of CKD-related
sarcopenia is still in its infancy, with currently no specific cut-off value defined for sarcopenia
in the CKD population. As sarcopenia was found to be prevalent in hemodialysis patients, this
study emphasized the need not only to develop appropriate guidelines to screen for sarcopenia
in hemodialysis populations but also to formulate structured measures (i.e. combination of
exercise and an adequate nutritional intake) for the prevention and treatment of sarcopenia. The
problem of sarcopenic obesity is also worthy of more attention from healthcare providers and

researchers considering that it may bring a higher risk of CVD events to patients.
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1. STUDY TITLE :
Risk of sarcopenia and its associated factors among hemodialysis patients in selected dialysis centres

2. INTRODUCTION:

Hemodialysis is require for patients who have kidney failure disease. Nevertheless, hemodialysis
treatment may lead to certain complications such as sarcopenia. Sarcopenia is a condition commonly
happen in older person whereby patients are losing their body muscle and getting weaker. Current
studies show incidence of sarcopenia is high among hemodialysis patients, at a magnitude higher than
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breakdown of protein of the body and other factors such as increasing in age, body weight, educational
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Sarcopenia can elevate risk for falls, reduced functicnal capacity, and increased cardiovascular risk in
hemdialysis patients. Despite its importance and growing clinical recognition, the issue of sarcopenia has
not been fully addressed in the CKD literature. Most of the sarcopenia studies globally or locally, were
focused on the colder adults, with little information available for dialysis patients. Hence, this study aims to
identify the risk of sarcopenia and its associated factors among haemcdialysis patients in selected
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from your medical records.

4. WHO SHOULD NOT PARTICIPATE IN THE STUDY?

JKEUPM/FORM 2.4
VERSION: 17 JULY 2017 Page 1

121



Your participation is NOT SUITABLE if you are:

Non-Malaysian

Having unstable condition, being hospitalized in past three months

Diagnosed with Hepatitis B or C

Diagnosed with specific health issues (e.g., dementia, inflammatory illness, lung or heart failure or
liver diseases)

oo

5. WHAT WILL BE THE BENEFITS OF THE STUDY:
(a) TOYOU AS THE SUBJECT?

You will be able to know your risk of sarcopenia, nutritional status, sleep quality, and
depression. These information will help you to improve your health status.

You will not be paid by participating in this study but a small door gift will be given as a token
of appreciation.

(b) TO THE INVESTIGATOR?

Information obtained will be used by researchers to find out the association between several
factors with the risk of sarcopenia among haemodialysis patients. These findings will serve as
baseline data for future sarcopenia research, and allow healthcare professionals to plan for
intervention programs to improve the quality of life (QolL) and functional status of the
hemodialsysis patients.

6. WHAT ARE THE POSSIBLE RISKS?

As this study applies non-invasive techniques, you are not expose to any physical risk.

7. WILL THE INFORMATION THAT YOU PROVIDE AND YOUR IDENTITY REMAIN CONFIDENTIAL?

The information collected is used for academic purposes only and will be kept strictly confidential. Cnce
the data retrieved from the survey software provider (Google Forms), it will be stored in a password
protected Google Drive.

8. WHO SHOULD YOU CONTACT IF YOU HAVE ADDITIONAL QUESTIONS DURING THE COURSE
OF THE RESEARCH?

Ethics Committee for Research Involving Human Subject UPM (JKEUPM) Review Panel has approved
the study, and may be reached through the following contact for information regarding rights of study
participants, including grievances and complaints.

Ethics Committee for Research Involving Human Subject UPM (JKEUPM)
Research Management Centre

Office of The Deputy Vice Chancellor (Research & Innovation)

University Putra Malaysia

43400 UPM Serdang, Selangor

JKEUPM/FORM 2.4
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If you have any inquiry about the study, you may contact Ms Low Siac Jou at 019-5610491 (email:
198446@student.upm.edu.my ) or to the research’s supervisor: Professor Dr. Chan Yoke Mun at 03-

89472433 (email: cym@upm.edu.my }.

Please initial here if you have read and understood the contents of this page

9. CONSENT

L Identity Card No.

.............................................................. hereby voluntarily agree to take part in the research stated
above *(clinical /drug trial/video recording/ focus group/interview-based/ questionnaire-based).

I have been informed about the nature of the research in terms of methodology, possible adverse

effects and complications (as written in the Respondent’s Information Sheet). | understand that | have
the right to withdraw from this research at any time without giving any reason whatsoever. | also
understand that this study is confidential and all information provided with regard to my identity will

remain private and confidential.

I* wish / do not wish to know the results related to my participation in the research

| agree/do not agree that the images/photos/video recordings/voice recordings related to me be used in
any form of publication or presentation (if applicable)

* delete where necessary

Signature ... Signature ......cooooiiii
(Respondent) (Witness)
Date i, Name ..o
[/ CING. . . e an it s ea

| confim that | have explained to the respondent the nature and purpose of the above-mentioned
research.

Date . .. .. ... .............. Signature .......oooeiiiiie
(Researcher)

I —
JKEUPM/FORM 2.4
VERSION: 17 JULY 2017 Page 3
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JAWATANKUASA ETIKA UNIVERSITI UNTUK
m E " PENYELIDIKAN MELIBATKAN MANUSIA (JKEUPM)
|

UNIVERSITI PUTRA MALAYSIA, 43400 UPM SERDANG,
UMIVERSIT| AUTRA MALAYILA SELANGOR, MALAYSIA

BORANG 2.4: PENERANGAN DAN PERSETUJUAN RESPONDEN

Sila baca maklumat berikut dengan teliti. Sekiranya anda mempunyai sebarang pertanyaan, sila
kemukakan kepada penyelidik.

1. TAJUK KAJIAN
Risiko sarkopenia dan faktor-faktor yang berkaitan dalam kalangan pesakit hemodialisis di pusat dialisis
terpilin

2. PENGENALAN

Hemodialysis merupakan rawatan yang diperlukan untuk pesakit yang mengalami penyakit kegagalan
fungsi buah pinggan. Namum demikian, rawatan hemodialisis boleh menyebabkan komplikasi tertentu
seperti sarkopenia. Sarkopenia adalah suatu keadaan yang selalu berlaku dalam kalangan warga emas
di mana pesakit mengalami kehilangan otot badan dan semakin lesu. Namum demikian, kajian terkini
menunjukkan kejadian sarkopenia adalah tinggi dalam kalangan pesakit hemodialisis, jauh lebih tinggi
berbanding kejadian dalam kalangan warga emas. Hal ini disebabkan oleh pelbagai faktor termasuk
penyakit kegagalan fungsi buah pinggan dan rawatan dialisis sendiri yang menyebabkan pemecahan
protein badan serta faktor-faktor lain seperti usia yang semakin meningkat, berat badan, tahap
pendidikan, merokok, penyakit lain, tahap fosforus darah dan kekurangan zat makanan.

Sarkopenia boleh meningkatkan risiko kematian dan morbiditi pesakit hemodialisis, dan juga
menyebabkan peningkatan risiko jatuh, penurunan keupayaan berfungsi, dan peningkatan risiko
kardiovaskular. Malangnya, masalah sarkopenia tidak diberi perhatian sepenuhnya dalam literatur
penyakit buah pinggang kronik (CKD). Kebanyakan kajian sarkopenia dijalankan dalam kalangan warga
emas, dengan maklumat yang amat kekurangan untuk pesakit hemodialysis, sama ada di peringkat
antarabangsa mahupun di Malaysia. Oleh itu, kajian ini bertujuan untuk mengenal pasti risiko sarkopenia
dan faktor-faktor yang berkaitan dalam kalangan pesakit hemodialisis di pusat dialisis terpilih di Malaysia.

3. APAKAH YANG PERLU ANDA LAKUKAN?

Anda akan diberikan kod respons pantas (QR) untuk menjawab versi soal selidik dalam talian (Google
Form). Kajian ini tidak akan menimbulkan rasa tidak selesa kerana tiada pengukuran invasif yang terlibat.
Setelah membaca lembaran maklumat tersebut, anda diminta untuk menjawab soalan yang disediakan di
halaman pertama borang Google Form: "Adakah anda bersetuju untuk mengambil bahagian dalam kajian
ini7" Sekiranya anda memilih Ya, ini bermaksud anda bersetuju dan mengambil bahagian dalam kajian ini
secara sukarela.

Soal selidik ini akan mengambil masa selama 25-30 minit untuk disiapkan. Dalam soal selidik ini, anda
diminta untuk melengkapkan bahagian-bahagian tersebut: Bahagian A (sosio-demografi), Bahagian E
(status pemakanan), Bahagian F (kualiti tidur), Bahagian G (kemurungan), dan Bahagian H (risiko
sarkopenia). Untuk Bahagian E, anda diminta untuk mengukur lilitan betis dan lilitan lengan atas anda.
Sila merujuk kepada video yang dilampirkan untuk mendapatkan idea mengenai cara menggunakan pita
tidak elastik (pita jahit) / utas untuk pengukuran. Soal selidik tersebut tidak akan meminta maklumat
mengenai bahagian B, C, dan D (pengambilan ubat, masalah penyakit lain, berat badan kering, tinggi,
BMI, albumin serum dan fosfor serum). Persetujuan anda diminta bagi memperoleh data dari rekod
perubatan ada.

JKEUPM/FORM 2.4
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4. SIAPA YANG TIDAK BOLEH MENYERTAI KAJIAN INI?
Anda TIDAK SESUAI untuk mengambil bahagian dalam kajian ini sekiranya anda :

a) Bukan warganegara Malaysia

b) Mengalami keadaan yang tidak stabil atau dimasukkan ke hospital dalam tiga bulan terakhir

c) Diagnosis dengan Hepatitis B atau C

d) Diagnosis dengan masalah kesihatan tertentu (seperti demensia, penyakit keradangan, paru-
paru atau jantung atau penyakit hati)

5. APAKAH FAEDAH MENYERTAI KAJIAN INI?
a)KEPADA ANDA SEBAGAI PESERTA?

Anda boleh mengetahui lebih lanjut mengenai risiko sarkopenia, status pemakanan, kualiti tidur,
dan kemurungan anda. Maklumat ini dapat membantu anda untuk meningkatkan taraf kesihatan.
Anda tidak akan dibayar untuk menyertai kajian ini, tetapi hadiah kecil akan diberikan sebagai
tanda penghargaan.

b) KEPADA PENYELIDIK?

Maklumat tersebut akan digunakan oleh penyelidik untuk menentukan hubungan antara faktor-
faktor dan risiko sarkcpenia pada pesakit hemodialisis. Penemuan ini dapat berfungsi sebagai data
asas untuk penyelidikan sarcopenia di masa depan, dan membolehkan profesional kesihatan

merancang program intervensi untuk meningkatkan kualiti hidup (QoL) dan status fungsi pesakit
hemodialisis.

6. ADAKAH IA BERISIKO?

Oleh kerana kajian ini melibatkan teknik yang tidak invasif, anda tidak akan terdedah kepada risiko fizikal.

7. ADAKAH MAKLUMAT DAN IDENTITI SAYA KEKAL RAHSIA?

Maklumat yang dikumpulkan adalah digunakan untuk tujuan akademik sahaja dan akan dirahsiakan.
Setelah data diambil daripada perisian Google Forms, data tersebut akan disimpan dalam Gecogle Drive
yang dilindungi kata laluan.

8. SIAPA YANG SAYA PERLU HUBUNGI SEKIRANYA SAYA MEMPUNYAI SOALAN TAMBAHAN
SEMASA MENGIKUTI PENYELIDIKAN INI?

Panel Penilai Jawatankuasa Etika UPM (Jawatan Etika untuk Penyelidikan Melibatkan Manusia) telah
meluluskan kajian ini, dan dapat dihubungi menerusi alamat berikut untuk mendapatkan maklumat
mengenai hak peserta kajian atau membuat aduan.

Jawatan Etika untuk Penyelidikan Melibatkan Manusia
Pusat Pengurusan Penyelidikan

Pejabat Timbalan Cancelor (Penyelidikan & Inovasi)
University Putra Malaysia

43400 UPM Serdang, Selangor

JKEUPM/FORM 2.4
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Sekiranya anda mempunyai pertanyaan mengenai kajian ini, anda boleh menghubungi Cik Low Siao Jou
di atas talian 019-5610491 (e-mel: 188446@student.upm.edu.my ) atau penyelia penyelidikan: Profesor
Dr. Chan Yoke Mun di atas talian 03-97692433 (e-mel: cym@upm.edu.my ).

Sila tandatangan di sini sekiranya anda telah membaca dan memahami kandungan haiaman ini

R —
JKEUPM/FORM 2.4
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9. PERSETUJUAN

............................. dengan ini bersetuju untuk mengambil bahagian secara sukarela dalam
penyelidikan yang tersebut di atas *(kajian klinikal/percubaan ubat-ubatan/rakaman video/kumpulan
sasaran/temuduga/ soal selidik).

Saya telah diberi penjelasan secara menyeluruh mengenai penyelidikan ini dari segi metodologi, risiko
dan komplikasi (seperti tertulis pada Helaian Penerangan Responden). Saya memahami bahawa saya
berhak menarik diri dari penyelidikan ini pada bila-bila masa tanpa memberi sebarang alasan.Saya juga

memahami bahawa sebarang maklumat yang berkaitan identiti saya akan dirahsiakan.

Saya* berminat / tidak berminat untuk mengetahui keputusan kajian yang melibatkan saya.

| setujustidak bersetuju untuk imei/gambar/rakaman video/ rakaman suara digunakan dalam apa jua
bentuk penerbitan atau pembentangan. (sekiranya berkaitan).

*potong yang tidak berkenaan

Tandatangan ...............ccoccoeiiiiiiiiiiniain, Tandatangan .....................occcoiiiiiin.
(Responden) (Saksi)
Tarikh oo, Nama ..o
NO. KIP: e,

Saya mengesahkan bahawa saya telah menerangkan kepada responden ini sifat dan tujuan

penyelidikan yang tersebut di atas.

Tarikh ..o Tandatangan ...
(Penyelidik)

JKEUPM/FORM 2.4
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FiE 2. 4: ZFHEARBSIRERS
B LA R . W EATEERT, WORBEEEATE M,

1. serE:
3R BT A O BB I AILAT IR 20 RE XURS: (risk of sarcopenia ) LA R HHREE

2. ®Ejfr:
R B RO I8 T T MRGENT T (RIARILE) « B, XIGYTH ATRE A nE AL
P S BARR L . WLPTIR A A AR A T8 LI — ROPOE, BB 2 2k 25 S o B UL
FAIGHETT . BT AR MBS T B ML IR R AR R oA, B TEEFEA.
T R E AR ] B R A B DL LEVRST BT SR B E 7K fi# (proteolysis) B8, I HB3Z
BN ABER (Bln: Fid, EERHFEEOMD, AERE, BHE, 18N, LiFREnERIR

) IR,

HILPRL B T A5 A ) B4 ZHRE T I LA R Bt v b AT D AR 5 i A R RS . VA 1 AL 2% L
PRI AR RN H i 4 i, SH RO SRAE CKD SCHR TP 7521 78 70 R . A ERECA S L IR i
HIBIT SR B R AR, TIA SQILE B & KIS SR ZR D . FRAHT 7t B A HR0T 5 K PG
0L SIZE A v R FR AL PR A U A B HE R G 3R

3. MREMAEAREREMLA?
HIBIH 4D (QR codes) LLHE N ZE T H (Google Form). N TR #4aE, HiaEExR
FAERAYERE S T AaERER DRSS —SE R U ke R G52 5.
WNRBA A FEM AR AR, BT EEAFAREHRTEE. Rz, WREEES
H5ATR, MEEANTRE: “ERERESNLTmLG? ” Qi “2”7 .

HEAERAEE 25-30 20bh. BHHFRMZFLITEHS: ARy (FRERD JEH|y CGEFRR
L), F R (EIRFIED , 6 &4 GOEE) B H &4 (WA AER KD - 12 B #84r
T, BHEZNEE CRMREAEE . &L HAE T R AR, LT R o e (58 A e gt
B GREET) /R THATIE. KREETIORERMARB CAND MONER (HYHE
f7, BIFEE, RE, O, BMI, MiEFARAMMIEHEH. X8EEHSERIENREEMNE
s 7 AR

4. BEATESMERS?
a) RPN
b) FtEAREE/ BN == H AR
c) LW B Bk C BT 5
d) W LT AR (FlinfoR, SO, FielC /) T s i)
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5. S5 MR RAELE:

a) X
UEHT SR M S B S LR e AR, B IR, FEIRIEE, DLAAERAKERI AR,
XU B HENE A H T R R B R BRSS AT R LR A 25T
Mz, (HEGRAIRATPTIGEN DL PR & .

b) XMEFTAR:
BB FTES RO A A T FATEIRAM T AP M3 B o LA O R, 5F 1) B L 5 HeAfAR
KERZERRFR. KRR ARRE VLA AT R L5 T 056, FFilt— 55
FUAMIET AR, UKEWESENEFRE (QoL) KA.

6. BEFWRAHERMME:
B T ABFFERAIERAENE T RFTHEAT, R A 2 SR XU BL R A

7. BN AERRRE:
BEFE A TR BB AT A A G R . B B e B e MR EE S MRS -
Google Drive L, H HAB FEARMAFHREEALHELBH DA O WAV fRIFHTE
W, B—U%ARPES AERAER.

8. MAFIHNEM, ZSHERR?
AR AE R KR ROHEL RS (JKEUPM) TS, HERZRSNAHFEGR
3 7. ERFEBLIES, 7 BT A 1 8RR T AR -
Ethics Committee for Research Involving Human Subject UPM (JKEUPM)
Research Management Centre
Office of The Deputy Vice Chancellor (Research & Innovation)
University Putra Malaysia
43400 UPM Serdang, Selangor

A SR, EB4% Ms Low Siao Jou Fifi: 0195610491 (198446@student. upm. edu. my) SEAHF
FAFEHE: Chan Yoke Mun #4%, Hiifi: 03-89472433 (cym@upm. edu. my)

MREBELFEIFER T RRANNE, HERLHITES

e —
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9. MERIES
* B ESg
Hul:
A BRAESS LRI (ER/ AWAR/ B/ T 1/ UiR/ W) .

RO 7 ARX LRI, OFERFMETREZRMRGE. BT BREAERE
FEARTEE H 18 DL T RIS IR Y ERTET. 3tk 7RI ALE R, S EITE A KRB S
AR UL ERE.

e (HR/AFE) MESRSLHTRIMERER.
L (AE/ AR SEAFRNEG/IEA/FE/FEILR, BUEATERAY R EREER SR
B (&)

KEMEAERHE
RGHEL: RiEAZE L.
B #: B #5:

1C:
FELWAETIHERRZT LAaffxpRAMEN.
H H- o EE A
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JKEUPM/FORM 2.4
VERSION: 17 JULY 2017 Page 3

130




APPENDIX D QUESTIONNAIRE (3 LANGUAGES)

U|PIM

UNIVERSITI PUTRA MALAYSIA

FACULTY OF MEDICINE AND HEALTH SCIENCES

DEPARTMENT OF DIETETICS

Questionnaire (English)

Research Title:

Risk of Sarcopenia and Its Associated Factors among Hemodialysis Patients
in Selected Dialysis Centres

Researcher’s Name: Low Siao Jou
Matric Number : 198446
Supervisor’'s Name: Professor Dr. Chan Yoke Mun

Confidential and for research purpose only
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Name:
SECTION A

Instruction: This questionnaire is for academic purpose only. All the information will be kept private and
confidential. Thank you for your cooperation in answering this questionnaire.

1. Age: years old
5. Smoking status:
2. Sex: ] Non-smoker
O Male [ Past smoker
[ Female [ Current smoker
3. Ethnicity 6. Smoking level (answer if you are past smoker or
O Ma?lay current smoker):
L1 Chinese e Total number of years of smoking :-
[ Indian
[ Others, please specify: e Number of cigarettes per day:

4. Educational Level:
[J No formal educaticn
O Primary Education
[ Secondary Education
O Tertiary (Diploma/ Degree/ Master/ PhD)
[ others, please specify

SECTION B
Instruction: Please read each of the following statements and tick the statement that applied to you the most,
There are no right or wrong answers.

A. Has food intake declined over the past 3 months due to loss of appetite, digestive problems, chewing or
swallowing difficulties?

[ severe decrease in food intake
[0 moderate decrease in food intake
O no decrease in food intake

B. Do you experience any weight loss during the past 3 months?

O weight loss greater than 3kg
(] does not know

[ weight loss between 1 and 3kg
[ no weight loss

C. Mobility

[ bed or chair bound
[ able to get out of bed or chair but does not go out
O goes out

D. Has suffered psychological stress or acute disease in the past 3 months?

O yes Ono
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E. Neuropsychological problems

[ severe dementia or depression
] mild dementia
[ no psychological problems

G. Lives independently (not in nursing home or hospital)

O yes O no

H. Takes more than 3 prescription drugs per day

O yes Ono

I. Pressure sores or skin ulcers

[ ves Ono

1. How many full meals does the patient eat daily?

0 1 meal
O 2 meals
[ 3 meals

K. Selected consumption markers for protein intake
s At least one serving of dairy products (milk, cheese, yoghurt) per day
O yes Ono

*Two or more servings of legumes or eggs per week
O yes Llno

*Meat, fish or poultry every day
O ves Cno

L. Consumes two or more servings of fruit or vegetables per day

O no Olyes

M. How much fluid (water, juice, coffee, tea, milk...) is consumed per day
[ less than 3 cups

[J3to5cups

[J more than 5 cups

N. Mode of feeding

[ unable to eat without assistance
[ self-fed with some difficulty

[ self-fed without any problem

O. Self-view of nutritional status

O views self as being malnourished

[ is uncertain of nutritional state

O views self as having no nutritional problem

P. In comparison with other people of the same age, how does the patient consider his / her health status?
O not as good

[ does not know

O as good

O better
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Q. Mid-arm circumference in cm

How to measure using sewing tape

[ less than 21
O21to22
[ greater than 22

1. Subjectis asked to stand with his hands
hanging on the sides

Determine the center point on the right arm
Place the tape on the center point

4. Measurement values can be taken

w N

For more information, please scan

R. Calf circumference in cm
How to measure using sewing tape

O less than 31

1. Subjects are required to sit with leg bend at a 90
O 31 or greater

-degree angle.
2. Place the tape on the subject's right calf
3. Move the tape up & down until you find the
largest circumference.
4. Measurement values can be taken ~ [EIES
)

For more information, please scan =

SECTION C

Instructions: The following questions relate to your usual sleep habits during the past month only {past 30 days).
Please answer all questions.

1. During the past month, what time have you usually sleep at night

e BED TIME (non HD treatment day)
¢ BED TIME (HD treatment day)

2. During the past month, how long (in minutes) has it usually taken you to fall asleep each night?
NUMBER OF MINUTES

3. During the past month, what time have you usually got up in the morning?
e GETTING UP TIME (non-HD treatment day)
e GETTING UP TIME (HD treatment day)

4. During the past month, how many hours of actual sleep have you got at night?

HOURS OF SLEEP PER NIGHT

For each of the remaining questions tick the one best response. Please answer all questions.
5. During the past month, how often have you had trouble sleeping because you ....

Not during the past Less than once a Once or twice Three or more

month week aweek times a week
A. Could not get to sleep within 30 O O O O
minutes
B. Woke up in the middle of the O | O (|

night or early morning
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C. Had to get up to use the toilet O O O O
D. Could not breathe easily O O | O
E. Coughed or snored loudly O U | O
F. Felt too cold O O O O
G. Felt too hot O O O O
H. Had bad dreams O O O O
I. Had pain O O | O
J. Others, please describe CYes: OONo

6. During the past month, how

often have you taken medicine to

help you sleep (prescribed or "over O O d O
the counter")

7. During the past month, how O | | O
often have you had trouble staying

awake while driving, eating meals,

or taking part in social activities?

No problem at all Only a very slight Quite a A very big
8. During the past month, how problem problem problem
much of a problem has it been for | O ] [J
you to keep up enough enthusiasm
to get things done?

Very good Fairly good Fairly bad Very bad
9. During the past month, how O O O O
would you rate your sleep quality in
general?
10. Do you have any food practices to help you sleep better?
[ONo [yes:
SECTION D

Instruction: Tick the box beside the statement that is closest to how you have been feeling in the past week. There
is no right or wrong.

1. I still enjoy the things | used to enjoy
CIDefinitely as much

ONot quite so much

COnly a little

ClHardly at all

2.1 can laugh and see the funny side of things
CJAs much as | always could

CINot quite so much now

Ol Definitely not so much now

CNot at all
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3. | feel cheerful
CINot at all

ONot often
OSometimes
OMost of the time

4. | feel as if | am slowed down
CINearly all the time

OVery often

CJSometimes

CINot at all

5. | have lost interest in my appearance
CDefinitely

01 don't take as much care as | should
LJI may not take quite as much care
[INo loss of interest — still as usual

6. I look forward with enjoyment to things
CJAs much as | ever did

JRather less than | used to

O Definitely less than | used to

CHardly at all

7.1 can enjoy a good book or radio or TV program
JOften

[JSometimes

CNot often

OVery seldom

SECTION E

Instruction: For each of the remaining questions tick the one best response. Please answer all questions

How much difficulty do you have in lifting and carrying | [CONone

4.5 kg (e.g large packs of detergent powder) [JSome
CJA lot or unable
How much difficulty do you have walking across a CONone
room CJSome
CJA lot, use aids (walking stick), or unable
How much difficulty do you have transferring from a CINone
chair or bed? OSome

OA lot or unable without help

How much difficulty do you have climbing a flight of 10 | (ONone
stairs? OSome
CJA lot or unable

How much times have you fallen in the past year? CONone
CSome
A lot or unable
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UNIVERSITI PUTRA MALAYSIA

BERILMU BERBAKTI

FACULTY OF MEDICINE AND HEALTH SCIENCES

DEPARTMENT OF DIETETICS

Questionnaire (Bahasa Malayu)

Research Title:

Risk of Sarcopenia and Its Associated Factors among Hemodialysis Patients
in Selected Dialysis Centres
Risiko sarcopenia dan faktor-faktor yang berkaitan antara pesakit hemodialisis di
pusat dialisis terpilih

Researcher’s Name: Low Siao Jou
Matric Number : 198446
Supervisor’'s Name: Professor Dr. Chan Yoke Mun

Confidential and for research purpose only
Sulit dan untuk kegunaan kajian sahaja
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Nama:

Bahagian A
Arahan: Borang ini adalah untuk kegunaan akademik sahaja. Semua maklumat dalam kajian ini akan disimpan

secara sulit. Terima kasih atas menjawab borang ini.

1. Umur: tahun 5. status merokok :

[ tidak merokok
[0 bekas perokok
ClLelaki [0 perokok aktif
0 Perempuan

2. Jantina:

6. Tahap merokok *jika anda pernah merokok atau ialah
3. Bangsa: perokok semasa
e Jumlah tahun merokok :

L Melayu e Bilangan rokok setiap hari :

[ Cina
O India

O Lain-lain, sila nyatakan:

4, Latar belakang pendidikan:

(] Tiada Pendidikan Formal

[0 Sekolah Rendah

[ Sekolah Menengah

[J Pendidikan IPTA, Diploma ke atas
O Lain-lain, sila nyatakan

BAHAGIAN B

A. Adakah pengambilan makanan menurun sejak 3 bulan yang lalu disebabkan oleh hilang selera makan, masalah
pencernaan, masalah mengunyah atau menelan?

[J penurunan pengambilan makanan secara teruk

[J penurunan pengambilan makanan secara sederhana

[ tiada penurunan pengambilan makanan

B. Adakah anda mengalami penurunan berat badan selama 3 bulan yang lalu?
[ lebih daripada 3kg

[ tidak tahu

[0 antara 1 hingga 3kg

[J tiada penurunan berat badan

C. Mobiliti

[J imobilisasi

[J dapat bangun dari katil atau kerusi tetapi tidak mampu keluar
[J mampu keluar

D. Pernah mengalami tekanan psikologi atau penyakit akut dalam 3 bulan terakhir?

Ovya Otidak
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E. Masalah neuropsikologi

O demensia atau kemurungan yang teruk
O demensia ringan

O tiada masalah psikologi

G. Hidup secara mandiri (bukan di rumah jagaan atau hospital

Ovya O tidak

H. Mengambil lebih daripada 3 ubat preskripsi setiap hari

O ya Otidak

I. Luka atau ulser kulit

Ovya Otidak

J. Berapa banyak makanan penuh yang pesakit makan setiap hari?
[ 1 hidangan

O 2 hidangan

O 3 hidangan

K. Penanda penggunaan terpilih untuk pengambilan protein
* Sekurang-kurangnya satu hidangan produk tenusu (susu, keju, yoghurt) setiap hari
Ovya Otidak

e Dua atau lebih hidangan kekacang atau telur setiap minggu
O vya Otidak

» Daging, ikan atau ayam setiap hari
Ovya Otidak

L.Mengambil dua atau lebih hidangan buah atau sayur setiap hari?
O tidak Clya

M. Berapa banyak cecair (air, jus, kopi, teh, susu ...) yang diminum setiap hari?
O kurang daripada 3 cawan

U 3 hingga 5 cawan

O lebih daripada 5 cawan

N. Cara makan

[ tidak dapat makan tanpa bantuan

O makan sendiri dengan sedikit kesukaran
O makan sendiri tanpa masalah

0. Pandangan diri mengenai status pemakanan

0 memandang diri sebagai kekurangan zat makanan

O tidak pasti keadaan pemakanan

O memandang diri sebagai tidak mempunyai masalah pemakanan

P. Bagaimana anda mempertimbangkan status kesihatannya berbanding dengan orang yang pada usia yang sama?
[ tidak sehebat

O tidak tahu

[ sama baik

] lebih baik
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Q. Lingkaran lengan tengah dalam cm

Cara mengukur menggunakan pita jahit

1. Subjek dikehendaki berdiri dengan lengan
tergantung pada sisi

2. Tentukan titik tengah pada lengan kanan

3. Letakkan pita pada titik tengah

4. Nilai pengukuran beleh diambilkan.

O kurang daripada 21
0 21 hingga 22
(J lebih daripada 22

Untuk maklumat yang lebih lanjut, sila imbas &

R. Lingkar betis dalam cm

Cara mengukur mengqunakan pita jahit

1. Subjek dikehendaki duduk dengan kaki pada
sudut 90 darjah.

2. Letakkan pita pada betis kanan subjek.

3. Gerakkan pita ke atas & ke bawah sehingga
jumpa lilitan terbesar.

4. Nilai pengukuran boleh diambilkan.

O kurang daripada 31
O 31 atau lebih

Untuk maklumat yang lebih lanjut, sila imbas

BAHAGIAN C

Arahan: Soalan-soalan berikut adalah berkaitan dengan tabiat tidur anda yang biasa dalam tempoh bulan yang
lalu (30 hari yang lalu) sahaja. Sila jawab semua soalan.

1. Dalam tempch bulan yang lalu, pada pukul berapakah biasanya anda masuk tidur pada waktu malam?
o WAKTU MASUK TIDUR (hari bukan rawatan HD)

o WAKTU MASUK TIDUR (hari rawatan HD)

2. Dalam tempoh bulan yang lalu, berapa lamakah (dalam minit) biasanya anda ambil untuk tidur pada setiap
malam?
JUMLAHMINIT

3. Dalam tempoh bulan yang lalu, pada pukul berapakah biasanya anda bangun dari katil pada waktu pagi?
e WAKTU BANGUN DARI KATIL (hari bukan rawatan HD)
e WAKTU BANGUN DARI KATIL (hari rawatan HD)

4. Dalam tempoh bulan yang lalu, berapa jamkah sebenarnya anda tidur pada waktu malam?
JUMLAH JAM TIDUR UNTUK SATU MALAM

Bagi setiap soalan-soalan di bawah tandakan jawapan yang paling sesuai. Sila jawab semua soalan.

5. Dalam tempoh bulan yang lalu, berapa kerapkah anda telah mengalami masalah tidur kerana anda ......

Tidak dalam Kurang daripada Satu atau dua Tiga kali atau

tempoh bulan  sekali seminggu kali seminggu lebih seminggu
yang lalu
A. Tidak boleh tidur dalam tempoh 30 minit | O | O
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B. Bangun pada waktu tengah malam atau [ [ [ L]
awal pagi

C. Perlu bangun tidur untuk menggunakan O O O U
tandas

D. Tidak boleh bernafas dengan selesa | O O O
E. Batuk atau berdengkur dengan kuat d O O |
F. Rasa begitu sejuk O O (| Ul
G.Rasa begitu panas | O (| U
H. Mengalami mimpi yang buruk | O | O
I. Mengalami kesakitan O O | O
J. Lain-lain, sila terangkankan Ovya: OTidak

6. Dalam tempch bulan yang lalu, berapa

kerapkah anda telah mengambil ubat untuk

membantu anda untuk tidur (ubat vyang O O O O
dinasihati oleh doktor anda atau ubat yang

dibeli sendiri tanpa preskripsi)?

7. Dalam tempoh bulan yang lalu, berapa

kerapkah anda mengalami masalah untuk = | O O
berjaga (staying awake) semasa memandu

kenderaan, makan, atau melibatkan diri

dengan aktiviti sosial?

Tiada masalah Hanya sedikit Agak banyak Satu masalah

8. Dalam tempoh bulan yang lalu, berapa langsung masalah masalah yang besar
banyakkah masalah anda untuk memastikan - (| | |
anda cukup semangat untuk menyelesaikan
kerja?

Sangat baik Agak baik Agak buruk Sangat buruk
9. Dalam tempoh bulan yang laly, (] ] (| 1

bagaimanakah anda nilai kualiti tidur anda
secara keseluruhan?

10. Adakah anda mempunyai apa-apa amalan pemakanan untuk membantu anda tidur dengan lebih baik?
OTidak O Ya:

BAHAGIAN D
Arahan: Tandakan kotak di sebelah pernyataan yang paling sesuai dengan perasaan anda dalam seminggu yang
lalu. Tiada jawapan yang betul atau salah.

1. Saya masih seronok melakukan perkara yang menyeronokkan.
LISeperti dahula atau biasa (tiada perubahan)

OTidak seseronok seperti dahulu

OSeronok sedikit sahaja

OTidak lagi atau hamper tiada lagi keseronokan
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2. Saya boleh ketawa dan dapat meyukai/ nampak perkara-perkara yang melucukan.
C0Sememangnya seperti dahulu

OTidak seperti dahulu

OSememangnya tidak seperti dahulu

OTidak ada langsung

3. Saya berasa ceria.
OTidak ada langsung
OTidak selalu
CKadang-kadang
OSepanjang masa

4. Saya berasa kurang/ tidak secergas dahulu
[JHampir sepanjang masa

OKerapkali

COKadang-kadang

OTidak ada langsung

5. Saya sudah hilang minat terhadap keterampilan (appearance) diri sendiri.
OSememangnya

CKurang minat dari biasa yang seharusnya

[OKadang-kdang kurang minat dari biasa

OTidak hilang minat-masih seperti biasa

6. Saya sentiasa mengharapkan keceriaan/kegembiraan apabila melakukan sesuatu perkara
CJSama seperti dulu

OTidak seperti dulu

OSememangnya amat kurang daripada dahulu

OTidak hamper berasa ceria langsung

7. Saya dapat merasai nikmat/ keseronokan apabila melakukan sesuatu seperti membaca buku
yang menarik/ mendengar radio/ menonton rancangan televisyen yang menarik

OKerapkali

CJKadang-kadang

CITidak selalu

OJarang sekali

BAHAGIAN E
Arahan: Bagi setiap soalan-soalan di bawah tandakan jawapan yang paling sesuai. Sila jawab semua soalan.

Berapa banyak kesukaran yang anda hadapi dalam [tiada
mengangkat dan membawa 4.5 kg [Osedikit kesukaran
(contohnya, sebungkus besar serbuk pencuci) Obanyak kesukaran
Berapa banyak kesukaran yang anda jalan ke bilik? [Ctiada
Osedikit kesukaran
Ogunakan alat bantu, banyak kesukaran
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Berapa banyak kesukaran yang anda ada untuk pindah
dari kerusi atau tempat tidur?

[tiada
Osedikit kesukaran
Obanyak kesukaran jika tanpa pertolongan

Berapa banyak kesukaran yang anda miliki untuk
menaiki 10 tangga?

tiada
Osedikit kesukaran
Obanyak kesukaran

Berapa kali anda jatuh pada tahun lalu?

[tiada
Obeberapa kali
Obanyak kali
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