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1. INTRODUCTION

Prevalence of malnutrition was 63.0% and 18.3% in cirrhotic and non-cirrhotic patients,
respectively and is correlated with the increased of mortality and morbidity among cirrhotic
patients. This study aimed to investigate the relationship between nutritional profile and quality
of life of cirrhosis patients without encephalopathy at Hospital Selayang. 28 cirrhosis patients
without encephalopathy were recruited in this cross-sectional study. Descriptive analysis was
deployed to evaluate the nutritional profile and quality of life. The mean age, BMI, calorie and
protein intake, and albumin of the patients were 53.14 + 8.51 years, 22.19 + 4.60 kg/mz2, 19.21 +
7.84 kcal/kg/day, 0.60 £ 0.32 g/kg/day and 2.45 + 0.52 mg/dL respectively. 78.6% of them
were in SGA score B. Quality of life of the patients was poor as presented on most domains.
There was a significant (p<0.05) with negative fair correlation (r= -0.417) between SGA score
and physical functioning. There also a significant (p<0.05) with negative fair correlation (r= -
0.389) was found between SGA score and vitality. The nutrient intake and quality of life of the
patients was poor. Further research is needed on the development of nutrition screening tool and
updated nutritional recommendation for cirrhosis patients without encephalopathy for the
improvement in nutritional status and quality of life.
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and thus affecting the nutrient intake. Moreover, the poor

Liver is the largest gland in the body which plays various
roles in carbohydrate, protein and fat metabolism, vitamins
and minerals storage and activation, bile formation and
excretion, conversion of ammonia to urea, steroids
metabolism, removal of substances such as drug, alcohol and
organic compounds, and also filter and flood chamber [1]. In
fact, the liver has the capability to regenerate itself and even
only requires 10% to 20% of functioning liver to support life
[2]. Cirrhosis is a complication of liver disease which
involves damage of liver cells and irreversible scarring of the
liver. It is caused by many types of liver diseases and
conditions such as chronic alcoholism and hepatitis. Besides,
cirrhosis has become a major concern in public health as
globally, it was the 12th leading cause of death which
responsible for 1 million deaths in 2010 [3]. Meanwhile, a
syndrome observed in patients with cirrhosis is known as
hepatic encephalopathy. The risk of developing hepatic
encephalopathy in individual with liver cirrhosis is 20% per
year and in any time about 30 - 45 % of people with cirrhosis
show sign of covert encephalopathy [4].

Patients with liver disorders are unexpectedly at risk in
developing malnutrition as the liver responsible in the
regulation of nutritional state and energy balance. The
existence of chronic liver diseases might reduce the appetite

nutritional status becomes more prominent among different
groups of patient with liver diseases especially in patients
with alcoholic cirrhosis who are at high nutritional risk. It is
also well-known that malnourished patients with liver
diseases will have a high risk of developing unfavorable
clinical outcomes and rise the medical cost [5]. Malnutrition
is prominent in patients with cirrhosis, notably those with
advanced disease. The malnutrition rate in patients with
cirrhosis is ranging from 50% to 90% [6]. The cause of
malnutrition in patients with cirrhosis is multifactorial
including anorexia, inefficient digestion/absorption and
impaired metabolism [7]. Malnutrition is one of the most
prominent complications in the growing number of patients
suffering from chronic liver disease (CLD) and is a leading
cause of morbidity and mortality [8].

Naturally, cirrhosis has a lengthy history with significant
symptomatic impacts, particularly in more severe condition
[9]. The quality of life of cirrhotic patients is significantly
correlated with the disease severity [10]. There are many
factors that affect Health-Related Quality of Life (HRQoL)
and impact the patients with cirrhosis in term of the overall
health of a person, their support system and access to the
health care. A patient who is having compensated cirrhosis
may have appropriate liver function but also can experience
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various symptoms that can inversely impact their functioning
level and HRQoL [10]. Without being influenced by the
severity of liver disease, symptoms such as depression, state
and trait of anxiety and alexithymia are most commonly to
occur in ¢ patient with cirrhosis and also the major source of
altered HRQoL [11].

It is suggested that measuring HRQoL in liver disease
provides a detail about the nature and extent of its effects on
individuals. Apart from that, comprehension of the
contributory factors of impaired HRQoL may be benefited in
identifying targets for improvement through new treatments
or health system service delivery [12]. The aims of this study
were to evaluate the nutritional profile and quality of life,
and to investigate the relationship between nutritional profile
and quality of life of cirrhosis patients without
encephalopathy at Hospital Selayang.

2. METHODOLOGY
2.1 Study design

A cross-sectional study of 28 cirrhotic patients without
encephalopathy who are aged 18 years old and above, and
admitted in Hepatology ward, Hospital Selayang for the
reason of decompensation of cirrhosis more than 2 days will
be included. Patients with fever, human immunodeficiency
virus (HIV) infection, overt infectious disease such as
septicemia, pneumonia, tuberculosis and urinary tract
infection, under immunomodulatory therapy and diagnosed
with chronic diseases such as diabetes mellitus, renal and
cardiac insufficiency, neoplasia  and acquired
immunodeficiency syndrome will be excluded.

2.2 Nutritional Assessment
Anthropometry

For anthropometric measurements, body weight, height,
skinfold thickness [chest skinfold thickness (CST), triceps
skinfold thickness (TST) and subscapular skinfold thickness
(SST)], knee height (KH) and mid-upper arm circumference
(MUAC) were collected. Participants who were able to stand
erectly, the body weight and height were measured using
weighing scale and stadiometer. For those who were unable
to stand to be measured using weighing scale, the estimation
of weight was made using knee height and mid-upper arm
circumference [men: weight = (1.10 x KH) + (3.07 x
MUAC) — 75.81; women: (1.01 x KH) + (2.81 x MUAC) —
66.04] [13]. Meanwhile, for those who were unable to stand
to be measured using a stadiometer, the estimation of height
measurement was made using knee height [men: height =
69.38 + (1.924 x KH); women: height = 50.25 + (2.225 x
KH)] [14]. The body mass index (BMI) was calculated from
weight/estimated weight and height/estimated height [BMI =
weight/height? (kg/m?)]. The measurement of skinfold
thickness was done using skinfold caliper. Fat mass
calculation [fat mass= current body weight x (BF %/100 %)]
will be made prior to the calculation of fat free mass will be
made [FFM= body weight (kg) — fat mass (kg)]. Prior to the
calculation of BF % [body fat percentage= (4.95/body
density — 4.50) x 100], the calculation of body density using
skinfold measurement [men: 1.1125025 - 0.0013125(X3) +
0.0000055(X3)2 — 0.0002440(X2); women: 1.089733 -

0.0009245(X3) + 0.0000025(X3)? — 0.0000979(X2); (X3 =
sums of CST, TST and SST; X2 = age in years)] will be
made [15-16].

Biochemical Data

The wvalue of albumin, total bilirubin, alanine
aminotransferase (ALT) and alkaline phosphatase (ALP) was
used to measure the nutritional status. ALT and ALT
increased with liver cell damage.

Nutrition-Focused Physical Findings

The nutritional profile was determined by using a nutrition
assessment tool which is Subjective Global Assessment
(SGA). The SGA is a validated assessment tool in a variety
of patient population. The severity of liver disease was
determined using the Child-Pugh score with grades A (mild)
to C (severe) indicating degree of liver reserve and function.

Food/Nutrition-Related History

The dietary intake was measured using weighed food record
for 3 days which is two days on weekdays and one day on
weekend. The leftover was reported as well. This is a gold-
standard method which gives an accurate measurement and
can provide detailed food intake data of patient’s intake. It
also does not depend on patient’s memory because the food
and beverage consumption is recorded at the time of eating.
Hence, weighing scale and diary were needed to perform this
method.

2.3 Quality of Life

The Health-Related Quality of Life questionnaire (SF-36)
was used to assess the quality of life of the patients. Both
validated Malay and English version of SF-36 were used in
this study. This questionnaire consists of eight (8) main
domains which are physical functioning, role limitations due
to physical health, role limitations due to emotional
problems, vitality, emotional well-being, social functioning,
pain and general health perception. The higher score
correspond to better HRQoL, vice versa [17, 12].

2.4 Statistical Analysis

Data analysis will be analysed by using Statistical
Package for Social Science (SPSS) wversion 21.0. A
descriptive analysis of the nutritional profile and quality of
life was performed. Numerical value was expressed as mean
and standard deviation while for the categorical variable,
frequency and percentage were reported. The association
between the nutritional profile and quality of life was
measured by using correlation and p-value of less than 0.05
was set as statistically significant.

3. RESULT

The average age of the participants was 53 years old with
standard deviation of 8.51. With regard to gender, 22
(78.6%) of the participants were male while the other 6
(21.4%) were female. There were wide variety of races that
had participated in this study in which 12 (42.9%) of the
participants were Malay, followed by 10 (35.7%) Chinese, 4
(14.3%) Indian, and 2 (7.1%) from others. For the status of
the participants, most of them 25 (89.3%) have been married
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while only a small number of participants 3 (10.7%) were
single.

3.1 Nutritional Profile

The nutritional profile of the participants in term of
anthropometric data, biochemical data, nutrition-focused
physical findings and food/nutrition related history is
presented in Table 1.0 below:

Table 1: Descriptive statistics of anthropometric data,
biochemical data, nutrition-focused physical findings and
food/nutrition related history (N=28)

Variable Mean + SD

Anthropometric data

BMI (kg/m?) 22.19 +4.60

Body fat percentage (%) 15.48 £+ 5.47

Fat free mass (kg) 49.52 +11.20
Biochemical data

Albumin (g/dL) 2.45+0.52

Total bilirubin (mg/dL) 6.81 +9.00

Alanine aminotransferase (IU/L) 50.64 + 63.07

Alkaline phosphatase (IU/L) 165.00 + 143.39
Child-Pugh score (N/%)

A 3(10.70)

B 14 (50.00)

Cc 11 (39.30)
SGA score (N/%)

A 6 (21.40)

B 22 (78.60)

C -
Food/nutrition related history

Calorie intake (kcal/kg/day) 19.21+7.84

Protein intake (g/kg/day) 0.60+£0.32

The anthropometric data in the table above shows the mean
BMI of the participants was 22.19 + 4.60 kg/m2. Meanwhile,
the mean body fat percentage and fat free mass were 15.48 +
5.47 and 49.52 + 11.20 respectively.

Besides, the biochemical data that had been obtained from
this study were albumin (g/dL) with the mean 2.45 + 0.52
which below than normal range, total bilirubin (mg/dL) 6.81
+ 9.00 which above than normal range, alanine
aminotransferase (IU/L) 50.64 + 63.07 and alkaline
phosphatase (IU/L) 165.00 + 143.39 which both also above
than normal range.

Normal values range for albumin is from 3.5 g/dL to 4.5
g/dL. Chronic liver disease such as cirrhosis usually
accompanied with albumin levels low than 3.0 g/dL. It also
may occur in protein malnutrition, nephrotic syndrome and
chronic protein losing enteropathies [18]. For total bilirubin,
the normal values range is from 0.3 mg/dL to 1.7 mg/dL
with increased level above than normal value indicates liver
disease, biliary obstruction and cirrhosis. On the other hand,
normal values range for alanine aminotransferase and
alkaline phosphatase are 8.0 U/L to 45.0 U/L and 30.0 to
130.0 U/L respectively. An individual with liver cirrhosis
may have elevated values of alanine aminotransferase and
alkaline phosphatase [19].

When being classified according to the Child-Pugh score,
half of the participants, 14 (50%) were at class B and
followed by class C, 11 (39.30). The least number of
participants were in class A, 3 (10.7%). Class A indicates
100% and 85% of survival in one year and two years
respectively. Meanwhile, Class B indicates 81% of survival
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in one year and 57% of survival in two years. Class C
represents 45% and 35% of survival in one year and two
years respectively [20].

As the participants being categorised according to SGA
score, more than three quarter of the participants, 22 (78.6%)
were grade B while the rest of the participants were at grade
A, 6 (21.4%). Grade A indicates the participants were in a
well-nourished state while grade B indicates the participants
were in a mildly-moderately malnourished. Grade C
indicates the participants were in a severely malnourished
state.

Nevertheless, the mean calorie intake of the participants was
19.21 + 9.84 kcal/kg/day which below than recommended.
The recommended energy intake for cirrhosis patients
without encephalopathy is 25 to 35 kcal/kg/day [6,21-23].
Besides, the mean protein intake of the participants was 0.60
* 0.32 g/kg/day which are far below than recommended. The
recommendation of protein intake for cirrhosis patients
without encephalopathy is 1.0 to 1.5 g/kg/day [23].

3.2 Quality of Life

The quality of life of the participants was evaluated by
using the Health-Related Quality of Life questionnaire (SF-
36). This questionnaire contains eight domains which are
physical functioning, role limitations due to physical health,
role limitations due to emotional problems, vitality,
emotional well-being, social functioning, bodily pain and
general health. All questions are scored on a scale from 0 to
100 representing the highest level of functioning possible.
Using the RAND scoring table, the total score are compiled
as a percentage of the total points possible. All the eight
domains of SF-36 questionnaire are shown in the Table 2
below.

Table 2: Descriptive statistics of health-related quality of life
of cirrhosis patients without encephalopathy (N=28).

Variable Mean + SD
Domains (%)
Physical functioning 33.57 +£29.47
Role limitations due to physical health 18.75 + 38.86
Role limitations due to emotional problems
Vitality 41.67 £49.38
Emotional well-being
Social functioning 44.82 + 28.72
Bodily pain 62.00 £ 24.11
General health perceptions 81.70 £ 23.44
50.36 + 32.66
46.68 + 23.63

Referring to Table 2 above, the mean physical functioning
was 33.57 + 29.47, suggests that the participants is
experiencing about 66% loss of physical functioning.
Meanwhile, the participants faced the severe role limitation
due to physical health with mean 18.75 + 38.86. However,
the mean role limitations due to emotional problems faced
by the participants were 41.67 + 49.38. With regards to
vitality, the participants experienced about 55% loss of
energy with mean 44.82 + 28.72. The participants also losses
about 38% of emotional well-being with mean 62.00 +
24.11. Even though the bodily pain experienced by the
participants quite significant with mean 50.36 + 32.66, but
the participants still have a good social functioning with
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mean 81.70 + 23.44. Overall, the general health perceptions
of the participants are quiet low with mean 46.68 + 23.63.

3.3 Association between the Nutritional Profile and
Quality of Life

For biochemical data, there was a significant (p<0.05)
with positive fair correlation (r=0.386) between alkaline
aminotransferase  value and emotional  well-being.
Nevertheless, there is no significant with positive fair
correlation between albumin value and social functioning
(p>0.05, r=0.357), general health perception and albumin
value (p>0.05, r=0.274), alkaline aminotransferase value and
role limitations due to physical health (p>0.05, r=0.368),
alkaline aminotransferase value and role limitations due to
emotional health (p>0.05, r=0.287), alkaline
aminotransferase value and vitality (p>0.05, r=0.268),
alkaline aminotransferase value and social functioning
(p>0.05, r=0.269), alkaline aminotransferase value and
bodily pain (p>0.05, r=0.290), alkaline phosphatase value
and role limitations due to physical health (p>0.05, r=0.308),
and alkaline phosphatase value and social functioning
(p>0.05, r=0.308). Total bilirubin value was no significant
with negative correlation with general health perceptions
(p>0.05, r=-0.283).

Regarding  nutrition-focused  physical  findings, the
correlation analysis revealed that there was a significant
(p<0.05) with negative fair correlation (r=-0.417) between
SGA score and physical functioning. There also a significant
(p<0.05) with negative fair correlation (r=-0.389) was found
between SGA score and vitality. However, there was no
significant with negative fair correlation between SGA score
and bodily pain (p>0.05, r=-0.266), CP score and emotional
well-being (p>0.05, r=-0.317), and between CP score and
general health perceptions (p>0.05, r=-0.365).

4, DISCUSSION
4.1 The Nutritional Profile

Nutritional status is a predictor of morbidity and
mortality in patients with advanced hepatic disease [24]. In
this study, the nutritional profile of cirrhosis patients without
encephalopathy at Hospital Selayang was assessed by using
anthropometric data, biochemical data, nutrition-focused
physical findings and food/nutrition related history.

Anthropometric evaluation is a must in any nutritional
assessment [25]. Among the anthropometric data used was
body mass index (BMI), body fat percentage (BF %) and fat
free mass (FFM). In previous study, normal BMI range was
also found among Malaysian patients with advanced
cirrhosis, Japanese, and Thailandese patients [10,26-27].
WHO nominates BMI <18.5 kg/m?2 as a general cut-off point
for underweight. Relatively, due to the strong global
acceptance of the WHO cut-off point of 18.5 kg/mz, it was
decided without exception to accept the WHO recommended
cut-off of as a criterion that in its own right will be enough to
diagnose malnutrition [28].

Body composition status such as FFM and BF % reflects
nutritional intakes, losses and needs over time along with the
prevalence of undernutrition [29]. Low FFM and BF%
commonly found in older individuals [30-33]. With regard to

the biochemical assessment of nutrition, albumin is one of
the most common and useful indicator to measure of
malnutrition. However, it is synthesized in the liver, and
therefore, aloumin value as indicator of nutrition status in the
cirrhotic patient is poor [25,34-37].

SGA is a non-anthropometric method that uses parameters
such as the clinical history and physical conditions of an
individual, which focusing on the nutritional aspects and
provides a score for the nutritional diagnosis [38]. Previous
study reported that SGA was a reliable in the evaluation in
patients with cirrhosis and revealed that the prevalence of
malnutrition was increased in patients with more advanced
stages of liver disease [39]. The SGA is a well-validated,
bedside tool for recognizing malnutrition. The SGA assesses
nutritional status based on features of the history and
physical examination and scores patients on a scale ranging
from well-nourished to severely malnourished [37,40-42].

The calorie requirements vary according to the severity of
cirrhosis. Appropriate calorie intake is crucial to promote
anabolism and preventing endogenous proteolysis [25].
Glucose is not readily available from carbohydrate sources in
the body when the liver is unable to synthesize and store
adequate amounts of glycogen. This will eventually lead to
an early occurrence of the “fasting state” which utilizes body
sources of glycerol and amino acids, the compounds needed
for gluconeogenesis or the production of glucose from non-
carbohydrate sources (e.g., protein and fat) [43].

Meanwhile, protein requirement for patients with advanced
liver disease have changed. Previously, protein restriction
was recommended for patients with advanced liver disease to
reduce the ammonia level and risk of developing hepatic
encephalopathy. However, recent studies have shown that
high protein diets are more helpful in cirrhosis as regard to
prognosis due to the improvement of overall nutrition status
without aggravating hepatic encephalopathy [6,23,44].
Adequate protein intake is an important building block to
provide with the amino acids that are required for the
maintenance of muscle mass and function. In a retrospective
study among 630 adults with cirrhosis who were started on
liver transplant waiting list between January 2000 and
October 2009, very low protein intake was ubiquitous and
independently associated with malnutrition and mortality
[45].

Previous studies have shown that nutritional status declines
during hospitalization and the nutritional intake is
suboptimal. It has also become clear that malnutrition on
admission does not necessarily predict a poor nutritional
intake during hospitalization among elderly patients [46-47].
Decline of appetite is a common complaint among cirrhosis
patients and is believed to be regarded as being caused by
upregulation of various cytokines such as tumor necrosis
factor oo (TNF-a) and leptin. TNF-a influence appetite and
metabolism by altering the function of neurotransmitter on
the central nervous system while notably, leptin is increased
two-fold in patients with cirrhosis [44,48].

4.2 The Quality of Life

In this study, SF-36 was used to determine the quality of
life of the participants. The SF-36 is a universal instrument
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that aims to assess the quality of life from the patient’s point
of view. It is made up of 36 items divided into eight domains
which purpose is to evaluate the various aspects related to
the patient’s health and thereby, it serves as a global
assessment of the patient’s mental and physical well-being
[49]. On the other hand, SF-36 is available in multiple
foreign language versions and allows comparison with other
diseases. However, United States norm used in scoring may
differ from normative data from other populations [12].

Based on the previous study, the quality of life in cirrhosis
patients is significantly lower than in controls group [50-53].
The mean quality of life was significantly poor on the
domain physical functioning, role limitations due to physical
health, role limitations due to emotional problems, vitality
and general health perceptions.

On the other hand, the mean quality of life on the domain
bodily pain was slightly improved followed by emotional
well-being. Surprisingly, the mean quality of life on the
domain social functioning was significantly good compared
to other domains. However, other study has shown a
significantly poor mean of quality of life on all domains
[10].

Quality of life is a term that reflects the positive and negative
aspects of an individual’s life. The term “HRQoL”
specifically addresses the impact of health on patients’
wellbeing. There are many factors that affect the outcome of
quality of life in patients with cirrhosis. However impaired
liver function clearly plays a major role affecting the quality
of life of patients with cirrhosis [54].

4.3 The Association between the Nutritional Profile and
Quiality of Life

This study found some significant correlation between
the nutritional profile and quality of life among cirrhosis
patients without encephalopathy. There was a significant
with negative fair correlation between SGA score and
physical functioning. Similarly, a significant with negative
fair correlation was also found between SGA score and
vitality. In term of biochemical data, there was a significant
with  positive  fair  correlation  between alkaline
aminotransferase value and emotional well-being. In
contrast, previous study found that albumin levels were
significantly associated with positive fair correlation on the
role limitation due to physical functioning, physical health
and emotional well-being domains [53,55].

A low quality of life in elderly people represents the
presence of invisible health problems related to malnutrition
and disability while the risk of malnutrition and energy
intake are correlated with poor quality of life in elderly
people [56-57]. Quality of life scores are influenced by
socioeconomic characteristics. Being in a conjugal life and
living with relatives were associated with increased scores in
the emotional well-being and social functioning [58].

5. CONCLUSION

This study found that the calorie and protein intake of the
patients was significantly low with mean 19.21 + 7.84
kcal/kg/day and 0.60 + 0.32 g/kg/day respectively. The
nutrition-focused physical finding assessment with the SGA
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demonstrated a trend to mildly-moderately malnourished
with most of the participants at Child-Pugh class B. The
quality of life of cirrhotic patients also illustrated poor
quality of life as presented in most domains with the
exception of emotional well-being and social functioning
domains.
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