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ABSTRACT

Introduction: Malnutrition is highly prevalent among patients with chronic liver disease (CLD), affecting ap-
proximately 50-90% of cases. The Royal Free Hospital Nutritional Prioritizing Tool (RFH-NPT) is a validated
screening tool for assessing malnutrition risk in CLD patients, yet its use remains limited in clinical and re-
search settings. This study aimed to identify determinants of malnutrition risk in CLD patients at Hospital Se-
layang.

Methods: A cross-sectional study was conducted among 85 hospitalized CLD patients from March until June
2024. Anthropometric data, including weight, height, BMI, mid-upper arm circumference, and skinfold thick-
nesses, were collected. Biochemical parameters were retrieved from medical records. Malnutrition risk was
assessed using the validated Malay-translated RFH-NPT, while dietary intake and health-related quality of life
(HRQoL) were evaluated using 24-hour recall and the SF-36 questionnaire, respectively. Data were analysed
using SPSS version 29, employing descriptive statistics, Chi-square/Fisher-Exact tests, and ordinal logistic re-
gression.

Results: Significant associations were found between anthropometric data, HRQoL and malnutrition risk.
Low calorie intake (OR = 25.34, p = 0.028), presence of ascites (OR = 0.076, p = 0.004), and emotional role lim-
itation (OR = 0.114, p = 0.004) were independent predictors of malnutrition risk, all of which increased the
risk.

Conclusion: These findings support the clinical utility of RFH-NPT in identifying malnutrition risk among CLD
patients.
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INTRODUCTION

Chronic liver disease (CLD) is characterized by per-
sistent inflammation, hepatocyte destruction, and
tissue repair processes that lead to fibrosis. The
causes of CLD are multifactorial and include alcohol
abuse, viral hepatitis (B, C, D), autoimmune and met-
abolic disorders, non-alcoholic fatty liver disease
(NAFLD), and long-term use of hepatotoxic medica-
tions.1

Malnutrition is a frequent complication in CLD, with
a reported prevalence of 65% to 100%, regardless of
the disease’s etiology.2* Moreover, malnutrition
rates range from 23 to 60% among liver cirrhosis pa-
tients>6 and may affect more than half of patients
with decompensated cirrhosis, according to current
data’. The development of malnutrition is attributed
to multiple factors including poor dietary intake, an-
orexia, malabsorption, metabolic alterations, and re-
duced hepatic storage capacity.? Malnourished CLD
patients have been shown to experience higher rates
of hospitalization, complications, and mortality com-
pared to their well-nourished counterparts.

In addition to nutritional concerns, CLD has a signifi-
cant impact on health-related quality of life (HRQoL),
affecting physical functioning, emotional well-being,
and social participation.? Patients often report symp-
toms such as ascites, variceal bleeding, fatigue, pruri-
tus, and psychological distress, all of which reduce
their quality of life and daily functioning.10.11

Given these challenges, early identification of malnu-
trition risk and HRQoL impairment is critical. The
Royal Free Hospital Nutritional Prioritizing Tool
(RFH-NPT) was developed specifically for CLD pa-
tients to screen for malnutrition.'? In addition, com-
pared to other screening tools, it has a high sensitivi-
ty and specificity to screen malnutrition in liver cir-
rhosis. It is also more sensitive than the Nutritional
Risk Screening (NRS-2002) for determining patients
who are at risk of malnutrition.!3 However, its appli-
cation in research and clinical practice remains lim-
ited, particularly in Malaysia.l* Although the RFH-
NPT is suggested as a screening tool for malnutrition
in patients with liver disease, there is little evidence
from Asial?, and its use in Malaysia is also limited.
This is due to a lack of widespread validation in
Asian populations, particularly in Malaysia, with only
preliminary results from single-center studies indi-
cating that RFH-NPT has a sensitivity of 97%, speci-
ficity of 74%, and higher detection rates among
Child-Pugh C patients.# As a result, more research
towards using RFH-NPT to determine malnutrition
risk in CLD patients is needed to justify its wide-
spread use.

Therefore, this study aims to evaluate the determi-
nants of malnutrition among CLD patients using the
RFH-NPT tool at Hospital Selayang, Selangor. The
findings are expected to support improved screening
and early intervention strategies tailored to the Ma-
laysian clinical context.
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METHODOLOGY

Participants: A cross-sectional study was conducted
among 85 patients diagnosed with chronic liver dis-
ease (CLD), aged between 18 and 85 years, who were
admitted to Hospital Selayang between March and
June 2024. A cross-sectional design was chosen as it
allows data on exposures and outcomes to be col-
lected simultaneously within a defined period. This
approach was particularly suitable given the study’s
time constraints, as it is more efficient and less re-
source-intensive compared to longitudinal designs.
The study was carried out at the Department of
Hepatology, Hospital Selayang, Malaysia’s national
tertiary referral center for liver disease. Eligible par-
ticipants were adults (18-85 years) with a confirmed
diagnosis of CLD who were able to communicate, lit-
erate, and provided informed consent. Exclusion cri-
teria included individuals below 18 years of age,
those receiving enteral nutrition via tube feeding on
ventilator support, with neurological impairments,
illiterate, or unwilling to participate. The sample size
was determined by the number of eligible patients
admitted during the study period, taking into ac-
count the study’s limited timeframe and available re-
sources. As the Department of Hepatology at Hospi-
tal Selayang is Malaysia’s national tertiary referral
centre for liver disease, this setting ensured a repre-
sentative mix of CLD patients across various stages
and backgrounds. Sampling was purposive, as partic-
ipants were selected based on predefined inclusion
and exclusion criteria (age, diagnosis, ability to
communicate, and consent). This approach ensured
that only patients relevant to the research objectives
were included, thereby enhancing the study’s focus
and validity.

Study instrument: Data were collected through
structured interviews and review of medical records.
A specifically designed questionnaire was used to ob-
tain participants’ socio-demographic data, including
age, gender, ethnicity, education level, and employ-
ment status. Anthropometric measurements were
conducted by trained personnel using standardized
protocols, biochemical parameters relevant to liver
function were extracted from the patients’ medical
records and dietary records were also obtained.

Anthropometric measurements: The anthropo-
metric measurements were conducted to obtain
weight, height, BMI, mid-upper arm circumference
(MUAC), and skinfold thicknesses [tricep skinfold
thickness (TSF), chest skinfold thickness (CST), and
subscapular skinfold thickness (SST)]. Patients who
were capable of standing erect were using a stadi-
ometer and a weighing scale to obtain their weight
and height. However, patients who could not stand
on a weighing scale required an additional knee
height (KH) measurement besides mid-upper arm
circumference (MUAC). The MUAC and KH were
measured using a measuring tape and located care-
fully to avoid inaccuracies. For patients who were
unable to stand on a weighing scale, their weights
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were estimated using knee height (KH) and mid-
upper arm circumference (MUAC) with the formula
of (i) men: weight = (1.10 x KH) + (3.07 x MUAC) -
75.81 or (ii) women: weight = (1.01 x KH) + (2.81 x
MUAC) - 66.04].15> On the other hand, for patients
who were unable to stand on a stadiometer, their
heights were estimated using knee height (KH) with
the formula of (i) men: height = 69.38 + (1.924 x KH)
or (ii) women: height = 50.25 + (2.225 x KH)].16
Aside from estimating the weight of the patients,
MUAC can also determine the muscle mass of CLD
patients. According to Hu et al.17 (2021), the optimal
cut-off values for predicting low muscle mass were
<28.6 cm for males, and <27.5 cm for women. To
reduce inter-observer variability, all anthropometric
measurements were taken by one trained research-
er. Thus, inter-rater reliability was not evaluated.

The body mass index (BMI) was determined from the
weight or estimated weight and height or estimated
height data that were collected from the patients
[BMI = weight/height? (kg/m?2)]. The patients were
categorized according to their calculated BMI as un-
derweight (<18.5 kg/m?2), normal (18.5 - 24.9
kg/m?2), overweight (25.0 - 29.9 kg/m?), and obese
230.0 kg/m2. However, different BMI classifications
will be used for elderly participants aged 265 years
old. They will be categorized according to under-
weight (<23 kg/m?2), normal (24 - 30 kg/m?), and
overweight (>30 kg/m?).18 A different BMI is applied
for those aged =265 years old because weight change,
changes in body composition, height loss, or a com-
bination of these factors can all alter BMI results and
lead to BMI-based implications in older persons. The
use of standard BMI categories throughout life does
not represent our current understanding of adiposity
changes caused by age or sex differences in adiposi-
ty.1° The skinfold thicknesses were measured using a
skinfold calliper. Body density was calculated before
the body fat percentage, with the formula of

(i) men: body density = 1.1125025 - 0.0013125(X3)
+0.0000055(X3)% - 0.0002440(X2), and

(ii) women: body density = 1.089733 -
0.0009245(X4) + 0.0000025(X3)? - 0.0000979(X2).

[X2 = age in years; X3 = the sum of the tricep, chest,
and subscapular measurements in millimetres).
Then, the body fat percentage was calculated with
the formula [body fat percentage = (4.95/body den-
sity - 4.5) x 100]. Body fat percentages were classi-
fied into low (<10%), normal (10-20%), and high
(>20%).20

Biochemical data: The biochemical data on albu-
min, total bilirubin, alanine aminotransferase (ALT),
aspartate aminotransferase (AST), and alkaline
phosphatase (ALP) were obtained from patients’ lat-
est blood and liver tests in medical records. The
normal albumin and total bilirubin values were 3.5 -
5 g/dL and 5 - 21 mmol/L, respectively. Meanwhile,
the range of normal values for alanine aminotrans-
ferase (ALT), alkaline phosphatase (ALP), and aspar-
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tate aminotransferase (AST) were 0 - 50 U/L, 43 -
115U/L,and 0 - 50 U/L, respectively.

Food/Nutrition-Related History: Patients' dietary
intake, mainly energy and protein, was assessed by
conducting a multiple-pass 24-hour diet recall. This
method consists of three stages to gather infor-
mation on patients’ food intake over the previous 24
hours. The first stage is the quick list or open call; pa-
tients were asked to recollect what they had eaten
the day before without interruption. The second
stage is the detailed description, patients were
probed for more information on the exact time, type,
and quantity of food or drink consumed. The last
stage is a review. This is when the list of meals de-
scribed will be gone through, and additional eating
time will be inquired. This method was said to max-
imize recall accuracy for quantitation.

Royal Free Hospital Nutritional Prioritizing Tool
(RFH-NPT): A validated Malay-translated Royal Free
Hospital Nutritional Prioritizing Tool (RFH-NPT) was
used as a nutritional screening tool to detect malnu-
trition among CLD patients.!* This tool was also used
to determine the presence of ascites among the pa-
tients. The RFH-NPT scores of the patients were cal-
culated. RFH-NPT will classify the patients according
to their score: 0 points = low risk, 1 point = moderate
risk, and 2-7 points = high risk. There were three
steps to perform the RFH-NPT. Firstly, the patients
with alcoholic hepatitis or who were receiving tube
feeding were directly categorized in the high-risk
group and did not proceed to the next stage. Second-
ly, patients with ascites or edema were differentiated
from patients without them. Lastly, patients without
ascites or edema were evaluated for nutritional sta-
tus, including daily dietary intake, unplanned weight
loss, and BMI. Then, they will be categorized accord-
ing to the scores. However, the moderate and high-
risk groups were grouped together to form a single
'moderate-to-high risk' group for analysis to guaran-
tee clinical relevance and statistical reliability. Clini-
cally, both moderate and high-risk groups require
nutritional intervention by dietitians and have simi-
lar negative results, including decreased mortality
and disease progression, when compared to the low-
risk group.1821 From a statistical standpoint, combin-
ing these groups improved the statistical significance
of our comparisons and enabled greater survival
models between individuals with 'low' and 'moder-
ate-to-high' risks.

Health-Related Quality of Life: The Short Form 36
(SF-36) was utilized to analyse CLD patients' health-
related quality of life (HRQoL). SF-36 is a scoring sys-
tem, made up of 36 questions that were divided into
eight (8) components. There was physical function-
ing, role restrictions due to physical health, emotion-
al well-being, role restrictions due to emotional
problems, vitality (energy and fatigue), general men-
tal health, bodily pain, and overall health percep-
tions. The scores for the various components were
converted and collected using the RAND scoring ta-
ble to get an overall score representing a range of
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low to high quality of life (QoL). This study utilized
both the approved Malay and English versions of the
SF-36.22 SF-36 score 260 cut-off point was estab-
lished for excellent physical function.?3

Ethical and Data Collection Procedure: The data
collection was conducted at the Department of Hepa-
tology, Hospital Selayang, from March to June 2024.
Ethical approval for this study was obtained from the
Malaysian Medical Research and Ethics Committee
(MREC) (Reference number: NMRR-24-00053-T4H)
dated 21st February, 2024. authorizing all proce-
dures outlined in the study protocol. Prior to data
collection, the study objectives and procedures were
clearly explained to each eligible participant. In-
formed consent was obtained in accordance with the
principles of the Declaration of Helsinki. All patient
information was kept strictly confidential, and data
were anonymized prior to analysis. Electronic data
were stored securely with password protection, ac-
cessible only to the research team.

Eligible chronic liver disease (CLD) patients were
approached in person during their hospital stay.
Those who met the inclusion criteria and agreed to
participate were enrolled in the study. Data collec-
tion included face-to-face interviews using struc-
tured questionnaires to obtain socio-demographic
information and dietary intake history. Anthropo-
metric measurements, including weight, height, BMI,
mid-upper arm circumference (MUAC), and skinfold
thicknesses were taken using standardized tech-
niques. Biochemical data such as serum albumin, to-
tal bilirubin, ALT, AST, and ALP were obtained from
patients’ medical records.

The Royal Free Hospital Nutritional Prioritizing Tool
(RFH-NPT), translated and validated in Malay, was
used to assess malnutrition risk. In addition, the
Short Form 36 (SF-36) questionnaire was adminis-
tered to evaluate health-related quality of life
(HRQoL). Each session lasted approximately 20 to 30
minutes, providing sufficient time for open commu-
nication and accurate responses in a comfortable and
confidential environment.

Data Analysis: All data collected were analysed us-
ing the Statistical Package for Social Science (SPSS)
29.0 version. Besides, the Nutritionist Pro software
was used to analyse the patients' dietary intake. The
nutritional status and the quality of life of CLD pa-
tients, including any baseline parameters, were de-
scribed in detail by descriptive statistics. In this
study, the numerical data were stated as mean and
standard deviation (SD). On the other hand, the cate-
gorical data were shown as frequency and percent-
ages (%). Moreover, a Chi-square or Fisher-Freeman-
Halton Exact test was used to analyse the association
between variables of RFH-NPT malnutrition risk
with socio-demographic data, nutritional status, and
health-related quality of life. An ordinal logistic re-
gression was used to investigate the determinants of
malnutrition and to observe any relevant independ-
ent variables. Prior to conducting the ordinal logistic
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regression, assumptions were tested. The propor-
tional odds assumption was assessed using the Test
of Parallel Lines, if the result was non-significant (p
>0.05), it indicates that the assumption was met. The
variance inflation factor (VIF) was used to assess
multicollinearity among independent variables. All
values <10 and tolerance values >0.1 were deter-
mined to be acceptable. There were no missing data
for the variables examined in this study. However,
any missing data were eliminated from the final
analysis.

RESULTS

The characteristics of CLD patients according to so-
cio-demographic, anthropometric, and biochemical
data, as well as food/nutrition-related history, are
shown in Table 1. The patients’ mean age was 55,
with a standard deviation of 14.66. Among the pa-
tients, 55 (64.7%) patients were 251 years old, while
the remaining 30 (35.3%) patients were <50 years
old. Regarding gender, 43 (50.6%) patients were
male, while the other 42 (49.4%) were female. This
study also included a diverse group of individuals,
with 42 (49.4%) being Malay, 29 (34.1%) being Chi-
nese, and 14 (16.5%) being Indian. Patients who
were present with ascites were only 19 (22.4%),
while the rest of 66 (77.6%), did not. Non-alcoholic
fatty liver disease (NAFLD) and hepatitis B or C were
the main causes of liver disease among the patients,
contributing to 28.2% and 27.1%, respectively. The
anthropometric data shows that the mean BMI of the
patients was 24.83 * 5.24 kg/m?. Following WHO
and Queensland guidelines on BMI for adults and the
elderly, the BMI was divided into four categories.
Among the patients, 19 (22.4%) were underweight,
34 (40%) were normal, 28 (32.9%) were overweight,
and 4 (4.7%) were obese. The mean of mid-upper
arm circumference (MUAC), triceps skinfold thick-
ness (TSF), and body fat percentages were 26.30 *
5.15 cm, 12.76 + 5.77 mm, and 18.09 + 5.63 respec-
tively. Each MUAC and TSF were categorized into low
and normal categories. The majority of the patients
had normal MUAC and TSF (46, 54.1%) compared to
low MUAC and TSF (39, 45.9%). Besides, body fat
percentages were categorized into low, normal, and
high. The majority of the patients had normal body
fat percentages (59, 69.4%), compared to low (17,
20%) and high (9, 10.6%).

The mean of albumin was 30.61 * 7.56 g/L, which is
below the normal range, while the mean of total bili-
rubin was 134.60 + 155.62 pumol/L, which is above
the normal range. The majority of patients had low
albumin levels (67.1%) and high total bilirubin levels
(76.5%) in contrast to those with normal values for
albumin and total bilirubin, which were 32.9% and
23.5%, respectively. The mean of alanine ami-
notransferase (ALT), alkaline phosphatase (ALP),
and aspartate aminotransferase (AST) of the patients
were 67.66 + 65.58 U/L, 195.38 + 121.61 U/L, and
94.39 + 83.58 U/L, respectively.
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Table 1: Characteristics of Chronic Liver Disease

Patients in Hospital Selayang (N=85)

Variable

Patients (%)

Abdul Hamid SB et al.

Table 2: Descriptive Statistics of Health-Related
Quality of Life (HRQoL) of Chronic Liver Disease
Patients in Hospital Selayang (N=85)

Socio-demographic data

Age, Mean + SD, years 55.58 + 14.66
<50 years 30(35.3)
>51 years 55 (64.7)

Gender, n (%)

Male 43 (50.6)
Female 42 (49.4)

Race, n (%)

Malay 42 (49.4)
Chinese 29 (34.1)
Indian 14 (16.5)

Ascites, n (%)

Yes 19 (22.4)
No 66 (77.6)

Causes of liver disease, n (%)

NAFLD 24 (28.2)
Alcohol 16 (18.8)
Autoimmune 5(5.9)

Hepatitis B/C 23(27.1)
Other 17 (20.0)

Anthropometric data

BMI (kg/m?2) 24.83 £ 5.24
Underweight 19 (22.4)
Normal 34 (40.0)
Overweight 28 (32.9)
Obese 4 (4.7)

MUAC (cm) 26.30 £5.15
Low 39 (45.9)
Normal 46 (54.1)

TSF (mm) 12.76 + 5.77
Low 39 (45.9)
Normal 46 (54.1)

Body fat percentage (%) 18.09 £+ 5.63
Low 17 (20.0)
Normal 59 (69.4)
High 9 (10.6)

Biochemical data

Albumin (g/L) 30.61 + 7.56
Low 57 (67.1)
Normal 28 (32.9)

Total bilirubin (pumol/L)

134.60 + 155.62

Normal 20 (23.5)
High 65 (76.5)
Alanine aminotransferase (U/L) 67.66 + 65.58
Normal 42 (49.4)
High 43 (50.6)

Alkaline phosphatase (U/L)

195.38 £ 121.61

Normal 27 (31.8)

High 58 (68.2)
Aspartate aminotransferase (U/L) 94.39 + 83.58

Normal 29 (34.1)

High 56 (65.9)
Food/nutrition-related history

Calorie intake (kcal/kg/day) 15.26 £ 5.71

Protein intake (kcal/kg/day) 0.64 + 0.29

Domains of HRQoL Score
(Mean*SD)

Physical functioning 50.29+22.98

Role limitations due to physical health 41.47+38.68

Role limitations due to emotional problems 67.45+35.63

Energy/fatigue 58.12+18.64
Emotional well-being 63.86+12.66
Social functioning 85.44+14.67
Bodily pain 73.59£18.61
General health perceptions 54.47+16.22

Note: Descriptive test used. Values are presented as the mean +
standard deviation.

Table 3: The Level of Health-Related Quality of
Life of Chronic Liver Disease Patients in Hospital
Selayang (N=85)

Variable HRQoL

Poor (%) Good (%)

Physical functioning
Role limitations due to physical

45(52.9) 40 (47.1)
57 (67.1) 28 (32.9)

Health

Role limitations due to emotional 25 (29.4) 60 (70.6)
problems

Energy/fatigue 42 (49.4) 43 (50.6)

32(37.6) 53(624)
14 (16.5) 71(83.5)
Bodily pain 16 (18.8) 69 (81.2)
General health perceptions 49 (57.6) 36(42.4)

Emotional well-being
Social functioning

Note: Descriptive test used. Values are presented as the mean +
standard deviation or the number of participants (%). BMI=body
mass index; MUAC=mid-upper arm circumference; TSF=tricep
skinfold thickness.

The majority of patients have mean ALT, ALP, and
AST values that are above the normal range (50.6%,
68.2%, and 65.9%, respectively). The patients' mean
calorie and protein intakes were 15.26 * 5.71
kcal/kg/day and 0.64 + 0.29 g/kg/day, respectively.
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Note: Descriptive test used. Values are presented as the number of
participants (%).

Both intakes were lower than the recommended in-
takes. American Society of Parenteral and Enteral
Nutrition (ASPEN) recommends that the energy in-
take of CLD patients without encephalopathy be 25 -
35 kcal/kg/day. Meanwhile, the European Society for
Clinical Nutrition and Metabolism (ESPEN) recom-
mended that protein intake for CLD participants is
1.2 - 1.5 g/kg/day (Table 1).

All eight domains of the SF-36 questionnaire for as-
sessing patients’ health-related quality of life are
shown in Table 2. The mean physical functioning was
50.29 + 22.98. This indicates that patients lost about
50% of their physical functioning. Besides, patients
experienced role limitations due to physical health,
with mean scores of 41.47 + 38.68. Most patients
have slight role limitations due to emotional prob-
lems, with mean scores of 67.45 * 35.63. The partici-
pants have lost about 42% of their energy due to
their conditions, with a mean score of 58.12 *+ 18.64.
The overall patients’ emotional well-being was
slightly good, with a mean of 63.86 + 12.66. Moreo-
ver, the patients’ social functioning also seems to be
good and not to have been affected by their condi-
tions, with a mean of 85.44 + 14.67. In addition, the
patients have not been badly affected by bodily pain,
as the mean score was 73.59 * 18.61. Overall, the
general health perceptions of the participants were
slightly low, with a mean of 54.47 + 16.22.
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Table 4: The Association Between Socio-Demographic, Anthropometric, and Biochemical Data,
Food/Nutrition-Related History, and Health-Related Quality of Life with RFH-NPT Malnutrition Risk
Classification (N=85)

Variables RFH-NPT Risk Classification P-value
Low (n=43) (%) Moderate - High (n=42) (%)

Socio-demographic data

Age
<50 years 15 (34.9) 15 (35.7) 0.936
=251 years 28 (65.1) 27 (64.3)
Gender
Male 19 (44.2) 24 (57.1) 0.232
Female 24 (55.8) 18 (42.9)
No Ascites 39 (90.7) 27 (64.3) 0.003"
Anthropometric data
Extreme BMI (kg/m?) 29 (67.4) 22 (52.4) 0.156
Low MUAC (cm) 27 (62.8) 32 (76.2) 0.18
Low TSF (mm) 15 (34.9) 24 (57.1) 0.039"
Body fat percentage (%)
Low 6 (14.0) 11 (26.2) 0.119
Normal 30 (69.8) 29 (69.0)
High 7 (16.3) 2 (4.8)
Biochemical data
Low Albumin (g/L) 25(58.1) 32 (76.2) 0.077
High Total bilirubin (pmol/L) 34 (79.1) 31(73.8) 0.568
High Alanine aminotransferase (U/L) 21 (48.8) 22 (52.4) 0.744
High Alkaline phosphatase (U/L) 26 (60.5) 32 (76.2) 0.119
High Aspartate aminotransferase (U/L) 26 (60.5) 30(71.4) 0.286
Food/nutrition-related history
Low Calorie intake (<25 kcal/kg/day) 36 (83.7) 40 (95.2) 0.084a
Low Protein intake(<1.2 g/kg/day) 38 (88.4) 42 (100.0) 0.0552
HRQoL
Good Physical functioning 18 (41.9) 27 (64.3) 0.038"
Good Role limitations due to physical health 20 (46.5) 8(19.0) 0.007"
Good Role limitations due to emotional problems 38 (88.4) 22 (52.4) <0.001"
Good Energy/fatigue 24 (55.8) 19 (45.2) 0.33
Poor Emotional well-being 10 (23.3) 22 (52.4) 0.006"
Good Social functioning 38 (88.4) 33(78.6) 0.223
Good Bodily pain 36 (83.7) 33 (78.6) 0.544
Good General health perceptions 22 (51.2) 14 (33.3) 0.096

Values are presented as the mean + standard deviation or the number of participants (%). BMI=body mass index; MUAC=mid-upper arm
circumference; TSF=tricep skinfold thickness; HRQoL=health-related quality of life. Chi-square test was used unless otherwise stated.
aFjsher-Freeman-Halton Exact test. "Significant association at p-value <0.05. For analysis, the moderate and high-risk groups were com-
bined to form a single "moderate-to-high risk" category.

Table 5: Determinants of Malnutrition among Chronic Liver Disease Patients in Hospital Selayang
(N=85)

Variable Univariate analysis Multivariate analysis
cOR 95% CI Pvalue aOR 95% CI P value

Socio-demographic data

Age <50 years (vs 251 years) 1.037 0.426,2.525 0936 1.657 0.413,6.655 0.476
Female Gender (vs Male) 0.594 0.252,1.400 0.234 1.003 0.255,3.939 0.997
No Ascites (vs Yes) 0.185 0.055,0.617 0.006* 0.076 0.013,0.440 0.004"
Anthropometric data

Extreme BMI (kg/m?) (vs Normal) 0.531 0.220,1.280 0.158 0.928 0.236,3.652 0.915
Low MUAC (cm) (vs Normal) 2.489 1.037,5.974 0.041" 3.654 0.841,15.873 0.084
Low TSF (mm) (vs Normal) 2.489 1.037,5.974 0.041* 2.799 0.661,11.852 0.162
Food/nutrition-related history

Low Calorie intake (vs Normal) 3.889 0.758,19.942 0.103  25.336 1.426,450.281 0.028"
HRQoL

Good Physical functioning (vs Poor) 04 0.167,0.959 0.040° 1.794 0.288,11.179 0.531

Good Role limitations due to physical health (vs Poor) 0.271 0.102,0.718 0.009* 0.385 0.099,1.495 0.168
Good Role limitations due to emotional problems (vs Poor) 0.145 0.048,0.440 0.001* 0.114 0.025,0.509 0.004"
Poor Emotional well-being (vs Good) 3.63 1.430,9.212 0.007* 5.098 0.690,37.641 0.11

BMI=body mass index; MUAC=mid-upper arm circumference; TSF=tricep skinfold thickness; HRQoL=health-related quality of life. cOR -
Crude/unadjusted Odds Ratio; aOR - Adjusted OR. "Significant association at p-value <0.05.
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Each domain has been categorized as poor and good,
with a total score of <60, and 260, respectively. 45
(52.9%) of patients have poor physical functioning,
while 40 (47.1%) of patients have good physical
functioning. More CLD patients had poor role limita-
tions due to physical health (57, 67.1%) compared to
good (28, 32.9%). In contrast, more patients have
better role limitations due to emotional problems
(60, 70.6%) than poor scores (25, 29.4%). There was
just one point difference between people with great-
er energy levels and those with lower energy, with
43 (50.6%) compared to 42 (49.4%), respectively.
Besides, majority of the patients had good emotional
well-being, social functioning, and bodily pain, with a
total of 53 (52.4%), 71 (83.5%), and 69 (81.2%), re-
spectively, as opposed to low with a total of 32
(37.6%), 14 (16.5%), and 16 (18.8%). Overall, more
participants had poor health perceptions (49, 57.6%)
than good health perceptions (36, 42.4%) (Table 3).

The association between socio-demographic, an-
thropometric, and biochemical data, food/nutrition-
related history, and health-related quality of life with
RFH-NPT malnutrition risk are shown in Table 4.
Overall, 43 (50.59%) of CLD patients were classified
as low risk (0 point) for malnutrition using RFH-NPT,
while 42 (49.41%) were classified as moderate-high
(0 to 1 point) risk for malnutrition with 11 (12.94%)
were in the moderate group and 31 (36.47%) were
in the high risk (2 to 7 points) group. There was a
significant association between ascites and malnutri-
tion risk (p<0.05). However, BMI, MUAC, and body
fat percentage were not significantly associated with
the risk of malnutrition among CLD patients
(p>0.05). Tricep skinfold thickness (TSF) was signifi-
cantly associated with the malnutrition risk (p<0.05).
All the biochemical data obtained from the patients
were not significantly associated with the malnutri-
tion risk as p>0.05. The calorie and protein intake
were analyzed using the Fisher-Freeman-Halton Ex-
act test. This test showed that calorie and protein in-
takes were not significantly associated with malnu-
trition risk among CLD patients (p>0.05). Even so,
low calorie and protein intakes were common among
CLD patients, especially among moderate-high-risk
patients. Besides, the domains of the HRQoL ques-
tionnaire (SF-36), such as physical functioning, role
limitations due to physical health, role limitations
due to emotional problems, and emotional well-
being, were significantly associated with the malnu-
trition risk (p<0.05). Nevertheless, the remaining
domains were not statistically significant, as p>0.05.

Table 5 shows the determinants of malnutrition in
chronic liver disease patients in Hospital Selayang,
where the univariate and multivariate analyses of
the malnutrition risk are stated. Both analyses de-
termined which variables are more likely to be asso-
ciated with the dependent variable. The univariate
analysis found that ascites (p = 0.006), MUAC (p =
0.041), TSF (p = 0.041), physical functioning (p
0.040), role limitations due to physical health (p =
0.009), role limitations due to emotional problems (p
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= (0.001), and emotional well-being (p = 0.007) were
all significantly associated with a risk of malnutri-
tion. Meanwhile, the multivariate analysis discovered
the presence of ascites (OR = 0.076, 95% CI: 0.013,
0.440, p = 0.004), low calorie intake (OR = 25.336,
95% CI: 1.426, 450.281, p = 0.028), and good role
limitations due to emotional problems (OR = 0.114,
95% CI: 0.025, 0.509, p = 0.004) were the independ-
ent risk factors of malnutrition risk determined by
RFH-NPT among CLD patients in Hospital Selayang.
In contrast, age (OR = 1.657, 95% CI: 0.413, 6.655, p
= 0.476), gender (OR = 1.003, 95% CI: 0.255, 3.939, p
= 0.997), BMI (OR = 0.928, 95% CI: 0.236, 3.652, p =
0.915), MUAC (OR = 3.654, 95% CI: 0.841, 15.873, p
= 0.084), TSF (OR = 2.799,95% CI: 0.661, 11.852, p =
0.162), physical functioning (OR = 1.794, 95% CI:
0.288, 11.179, p = 0.531), role limitations due to
physical health (OR = 0.385, 95% CI: 0.099, 1.495, p
= 0.168), and emotional well-being (OR = 5.098, 95%
Cl: 0.690, 37.641, p = 0.110) were not significantly
associated with malnutrition risk.

DISCUSSION

This study assessed CLD patients’ nutritional status
by anthropometric, biochemical data, and
food/nutrition-related history. In this study, most
CLD patients had extreme BMI (51, 60%), while oth-
ers had a normal BMI (34, 40%). Extreme BMI typi-
cally refers to BMI values at the upper and lower
ends of the BMI scale, indicating underweight (adult:
<18.5 kg/m?; elderly: <23 kg/m?), overweight (adult:
25.0-29.9 kg/m?; elderly: >30 kg/m?), or obesity
(230 kg/m?). A previous study found that patients
with a BMI <18.5 kg/m2 and/or Child-Pugh class C or
decompensated cirrhosis are more likely to experi-
ence malnutrition.2* BMI evaluation is important
since it has been associated with mortality in pa-
tients with CLD. This study also found that CLD pa-
tients have lower mean TSF and MUAC scores than
the references. According to Ndraha S & Simadibrata
M25 (2009), CLD patients were classified as malnour-
ished if their TSF and/or MUAC fell below the 5th
percentile for their age and gender, according to
standard Swedish population tables.

Patients’ serum albumin decreased below the refer-
ence range, while patients’ total bilirubin was elevat-
ed above the reference range, consistent with the
previous study. Oettl K et al.26 (2013) found in both
cirrhotic and septic patients among their studied
population, total bilirubin and CRP levels increased
while albumin levels decreased compared to con-
trols. Decreased albumin levels are associated with
advanced liver disease that impairs albumin struc-
ture and function through various processes, includ-
ing decreasing plasma levels due to diminished pro-
duction, oxidative modification, and bilirubin-
occupied binding sites.2” Besides, low albumin levels
also indicate impaired liver function and a poor
prognosis for people with liver cirrhosis while total
bilirubin is a key indicator for liver function.28 CLD
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patients have an insufficient energy intake. This may
have occurred as CLD patients are associated with
early satiety, nausea, vomiting, and food absorption
problems, affecting their normal dietary intake.2?
Protein intake was also decreased among CLD pa-
tients. This might be due to altered macronutrient
metabolism, such as hypermetabolism, which often
occurs among CLD patients, causing an increase in
their protein requirements.3® However, consistent
insufficient protein intake will increase the risk for
malnutrition, as well as lead to poor clinical out-
comes among CLD patients. Low protein intake espe-
cially among liver cirrhosis patients will increase
protein catabolism and aggravate hepatic encepha-
lopathy.3! Moreover, cirrhotic patients also require
more protein than healthy people due to PEM, mus-
cle breakdown, and protein-losing enteropathy in-
duced by portal hypertension, which can lead to in-
creased intestinal protein losses.31

Generally, CLD patients may experience a decline in
HRQoL due to hepatic events, the severity of liver fi-
brosis, and advancing age.32 Two studies found that
CLD patients had significantly lower mean scores
across all HRQoL domains.3334 However, from this
study, the participants’ mean of HRQoL was signifi-
cantly poor for physical functioning, role limitations
due to physical health, energy or fatigue, and general
health perceptions. Meanwhile, the mean of HRQoL
for role limitations due to emotional problems, emo-
tional well-being, social functioning, and bodily pain
was significantly good among CLD patients. Com-
pared to Abdul Hamid & Roslan35 (2020), our study
found similar findings on all of the HRQoL domains,
except for role limitations due to emotional prob-
lems, in which our study had better outcomes, possi-
bly due to social factors (e.g., strong social and family
support). The quality of life reflects how various
conditions impact their life. Patients with CLD expe-
rience a wide range of symptoms that have a signifi-
cant negative impact on their health-related quality
of life.

The current study found no significant association
between all socio-demographic data and the malnu-
trition risk among the patients. The current study al-
so found that ascites was significantly associated
with the malnutrition risk, similar to previous stud-
ies. It was reported that patients with liver cirrhosis
and ascites have an increased risk of malnutrition
when screening with the RFH-NPT.3637 According to
WuY etal.l2 (2020), the RFH-NPT is more efficient to
identify the risk of malnutrition in CLD patients than
the NRS-2002 as it incorporates the disease-specific
parameters. Hence, it is more sensitive to determine
the nutritional problems among CLD patients. More-
over, the current study also found that BMI was not
significantly associated with the malnutrition risk.
BMI may not be an appropriate measure for measur-
ing the nutritional status of individuals with ad-
vanced liver disease since it does not take into con-
sideration body composition, including edema and
ascites. However, fluid retention impacts the BMI,
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hence malnourished people will be classified as
overweight.38 While TSF was significantly associated
with malnutrition risk, a study also discovered that
malnourished CLD patients had a lower distribution
in the upper percentiles for TSF, MAC, and MAMC,
indicating a depletion of fat and muscle stores among
the patients.3® Moreover, the MAC and TSF show in-
consistent results and have not been found to be
strong indicators of malnutrition.2 This study could
not find a significant association between MUAC, cal-
orie and protein intakes, and biochemical data, espe-
cially albumin with the malnutrition risk. In fact, al-
bumin is a standard measure, considered to repre-
sent liver synthetic function rather than nutritional
status.12 Nevertheless, previous studies have found a
significant association between MUAC, calorie, and
protein intakes, and albumin with malnutrition risk40
as cited in Georgiou A et al.#1, 2021 and Yao ] et al.42,
2019. The lack of association between certain pa-
rameters such as BMI, biochemical data, and MUAC
with malnutrition risk in this study could be due to
the specific focus of the RFH-NPT. Rather than focus-
ing solely on weight or BMI, RFH-NPT focuses more
on fluid overload, unintentional weight loss, and re-
duced oral intake which are highly relevant in cir-
rhosis. Hence, this explains why RFH-NPT is general-
ly more sensitive than generic techniques in cirrhosis
cohorts.12 Regarding HRQoL, some components were
significantly associated with the risk of malnutrition.
Physical functioning, role limitations due to physical
health, role limitations due to emotional problems,
and emotional well-being were statistically signifi-
cant with malnutrition risk among the patients. This
was consistent with the previous study, in which
they reported malnutrition was linked to worse
HRQoL subscales, including physical functioning,
role-physical, general health, vitality, social function-
ing, and role-emotional.43

Several factors have initially been determined as po-
tential determinants of malnutrition among CLD.
However, ordinal logistic regression analysis identi-
fied calorie intake, ascites, and role limitations due to
emotional problems as the primary factors influenc-
ing malnutrition among CLD. This study found that
the absence of ascites was associated with lower
odds of being at a higher risk of malnutrition. Ac-
cording to a study, ascites can interfere with stomach
accommodation, which may cause pain after meals
and add striking early satiety.** Bischoff SC et al.4
(2020) also found that malnutrition was associated
with a higher prevalence of ascites among cirrhotic
patients. This study also found that low calories were
associated with higher odds of being at a higher risk
of malnutrition. Cirrhotic patients tended to reduce
their dietary intake as the disease progressed.*>
Elsebaie EM et al.#* (2023) found multiple studies
that had previously reported a decrease in daily calo-
rie intake was related to increased mortality among
CLD patients. Although significant, the wide confi-
dence interval shows possible inaccuracies in the ef-
fect estimate, most likely due to small sample size
and variability in dietary assessment. Hence, the

Page 1091



strength of the association should be regarded with
caution, even if statistically significant. Besides, good
role limitations due to emotional problems were as-
sociated with lower odds of being at a higher malnu-
trition risk and the other way around. This was con-
sistent with the previous study by Chiu E et al.43
(2020), in which they found that malnutrition was
linked to decreased role-emotional, as well as the
other HRQoL domains, such as physical functioning,
role-physical, overall health, vitality, and social func-
tioning. It was discovered that malnutrition can lead
to lower role-emotional scores, similar to those with
chronic obstructive pulmonary disease.*3

STRENGTHS

This study offers valuable insights into the nutrition-
al status and quality of life of chronic liver disease
(CLD) patients using a comprehensive and disease-
specific assessment approach. One of its key
strengths is the use of the Royal Free Hospital Nutri-
tional Prioritizing Tool (RFH-NPT), a validated
screening tool specifically designed for CLD patients,
which enhances the accuracy of malnutrition risk de-
tection. The study also applied standardized anthro-
pometric and biochemical measurements, and in-
cluded both objective data (e.g., albumin, MUAC, TSF)
and subjective data (e.g., dietary recall and HRQoL
using SF-36), allowing for a multidimensional under-
standing of patients’ nutritional and functional sta-
tus. The study setting, Hospital Selayang, a national
hepatology referral center, adds to the clinical rele-
vance and applicability of the findings in tertiary
care.

LIMITATIONS

Despite its strengths, the study has several limita-
tions. The cross-sectional design limits the ability to
establish causality between identified factors and
malnutrition risk. The sample size (n=85), though
adequate for exploratory analysis, may limit the gen-
eralizability of findings to broader populations. Addi-
tionally, weight and height estimation using knee
height and MUAC in non-ambulatory patients may
introduce measurement variability. The use of 24-
hour dietary recall, while practical, may be subject to
recall bias and under-reporting. Lastly, some param-
eters such as biochemical markers and BMI may be
affected by fluid retention (e.g. ascites), potentially
reducing their reliability in this patient group.

CONCLUSION

This study explored the nutritional status and de-
terminants of malnutrition among chronic liver dis-
ease (CLD) patients using the Royal Free Hospital
Nutritional Prioritizing Tool (RFH-NPT). The results
revealed that traditional markers such as BM]I,
MUAC, and biochemical values were not significantly
associated with malnutrition risk, likely due to com-
plications like ascites that affect body composition
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assessments. However, ascites, low calorie intake,
and role limitations due to emotional problems were
identified as independent predictors of malnutrition
through multivariate analysis.

Health-related quality of life (HRQoL) was also nota-
bly impacted in CLD patients, particularly in physical
functioning, emotional well-being, and perceived en-
ergy levels. Although some domains like social func-
tioning and pain were less affected, malnutrition was
associated with significant limitations in both physi-
cal and emotional aspects of daily life.

These findings emphasize the need for disease-
specific screening tools like the RFH-NPT in accu-
rately identifying malnutrition risk in CLD patients.
Standard measures may overlook malnutrition in
this population, especially when fluid retention dis-
torts anthropometric values. Incorporating RFH-NPT
into routine clinical assessments, alongside evalua-
tion of dietary intake and emotional health among
CLD patients, may enable earlier nutritional inter-
vention, especially among those with ascites or low-
calorie intake in preventing malnutrition risk among
them. Lastly, future research should adopt longitudi-
nal or interventional designs to better establish
causal relationships and to explore the underlying
mechanisms observed in this study. Larger, multi-
centre studies are also recommended to validate
these findings across more diverse populations.

Acknowledgement: Special thanks to the staff at the
Department of Hepatology, Hospital Selayang, and
CLD patients for their involvement and cooperation
in this study. We also would like to express gratitude
to the Higher Learning Ministry for the financial sup-
port under Fundamental Research Grant Scheme.

Individual Authors’ Contributions: SBAH was re-
sponsible for the conceptualization and supervision
of the study. Data collection was carried out by NSBH
and NR, while data analysis was conducted by NSBH.
Both NSBH and NR contributed to the investigation.
The original draft of the manuscript was written by
SBAH and NSBH, with SBAH also responsible for re-
viewing and editing the final version.

Availability of Data: Please contact the correspond-
ence author to obtain access to the data. However, it
may be subjected to certain data only.

Declaration of Non-use of Generative Al Tools:
This article was prepared without the use of genera-
tive Al tools for content creation, analysis, or data
generation. All findings and interpretations are
based solely on the authors' independent work and
expertise. However, for ChatGPT Al is used for re-
phrasing some of the sentences only.

REFERENCES

1. Sharma A, Nagalli S. Chronic Liver Disease. In: StatPearls.
Treasure Island (FL): StatPearls Publishing; 2025 Jan. Availa-
ble from: https://www.ncbinlm.nih.gov/books/NBK554597/

Page 1092



10.

11.

12.

13.

14.

15.

16.

National Journal of Community Medicine | Volume 16 | Issue 11 | November 2025

Mendenhall C, Roselle GA, Gartside P, Moritz T. Relationship of
Protein Calorie Malnutrition to Alcoholic Liver Disease: A
Reexamination of Data from Two Veterans Administration Co-
operative Studies. Alcohol Clin Exp Res. 1995;19(3):635-641.
DOI:  https://doi.org/10.1111/j.1530-0277.1995.tb01560.x
PMid:7573786

Campillo B, Richardet JP, Bories PN. Validation of body mass
index for the diagnosis of malnutrition in patients with liver
cirrhosis. Gastroenterol Clin Biol. 2006;30(10):1137-1143.
DOI: https://doi.org/10.1016/S0399-8320(06)73491-1
PMid:17075467

Siddiqui ATS, Parkash O, Hashmi SA. Malnutrition and liver
disease in a developing country. World ] Gastroenterol.
2021;27(30):4985-4998.  DOI:  https://doi.org/10.3748/
wjg.v27.i30.4985 PMid:34497430 PMCid:PMC8384735

Dumont C, Wuestenberghs F, Lanthier N, Piessevaux H,
Dahlqvist G. Malnutrition is highly prevalent in hospitalized
cirrhotic patients and associates with a poor outcome. Acta
Gastroenterol Belg. 2022 Apr 1;85(2):311-319. DOI: https://
doi.org/10.51821/85.2.9016 PMid:35709775

Bunchorntavakul C, Reddy KR. Review article: malnutri-
tion/sarcopenia and frailty in patients with cirrhosis. Aliment
Pharmacol Ther. 2020;51(1):64-77. DOI: https://doi.org/
10.1111/apt.15571 PMid:31701570

He Y, Wang Z, Wu S, Li L, Li ], Zhang Y, et al. Screening and as-
sessment of malnutrition in patients with liver cirrhosis. Fron-
tiers in Nutrition. 2024;11:1398690. DOI: https://doi.org/
10.3389/fnut.2024.1398690 PMid:39091687
PMCid:PMC11292113

Traub ], Reiss L, Aliwa B, Stadlbauer V. Malnutrition in pa-
tients with liver cirrhosis. Nutrients. 2021;13(2):540. DOI:
https://doi.org/10.3390/nu13020540 PMid:33562292

Grgnkjeer LL, Lauridsen MM. Quality of life and unmet needs in
patients with chronic liver disease: A mixed-method systemat-
ic review. JHEP Reports. 2021;3(6):100370. DOI: https://
doi.org/10.1016/j.jhepr.2021.100370 PMid:34805816

Peng JK, Hepgul N, Higginson IJ, Gao W. Symptom prevalence
and quality of life of patients with end-stage liver disease: A
systematic review and meta-analysis. Palliat Med. 2019;33(1):
24-36. DOI: https://doi.org/10.1177/0269216318807051
PMid:30345878 PMCid:PMC6291907

Pazokian M, Esmaeili M. Quality of Life in Patients With Liver
Cirrhosis: A Systematic Review. Hosp Pract Res. 2019 Nov
5;4(4):111-116. DOLI: https://doi.org/10.15171/hpr.2019.23

WuY, Zhu Y, Feng Y, Wang R, Yao N, Zhang M, et al. Royal Free
Hospital-Nutritional Prioritizing Tool improves the prediction
of malnutrition risk outcomes in liver cirrhosis patients com-
pared with Nutritional Risk Screening 2002. British Journal of
Nutrition. 2020 Dec 28;124(12):1293-1302. DOI: https://doi.
org/10.1017/S0007114520002366 PMid:32600494

Espina S, Casas-Deza D, Bernal-Monterde V, Domper-Arnal MJ,
Garcia-Mateo S, Lué A. Evaluation and Management of Nutri-
tional Consequences of Chronic Liver Diseases. Nutrients.
2023;15(15):3487. DOLI: https://doi.org/10.3390/nu
15153487 PMid:37571424 PMCid:PM(C10421025

Rajab N, Abdul Hamid SB, Mohd Said AH & Md Isa KA. Valida-
tion of Nutrition Screening Tool: Royal Free Hospital Nutri-
tional Prioritizing Tool (RFH-NPT) For Chronic Liver Disease
Patients. Malaysian Journal of Medicine and Health Sciences.
2023;19(3):130-137. DOI: https://doi.org/10.47836/mjmbhs.
19.3.17

Lin BW, Yoshida D, Quinn ], Strehlow M. A better way to esti-
mate adult patients' weights. American Journal of Emergency
Medicine. 2009 Nov;27(9):1060-1064. DOI: https://doi.org/
10.1016/j.2jem.2008.08.018 PMid:19931751

Shahar S, Pooy NS. Predictive equations for estimation of stat-
ure in Malaysian elderly people. Asia Pac ] Clin Nutr. 2003;
12(1):80-84.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Abdul Hamid SB et al.

. Hu FJ, Liu H, Liu XL, Jia SL, Hou LS, Xia X, Dong BR. Mid-upper

arm circumference as an alternative screening instrument to
appendicular skeletal muscle mass index for diagnosing sar-
copenia. Clin Interv Aging. 2021;16:1095-1104. DOI: https://
doi.org/10.2147/CIA.S311081 PMid:34163153

Queensland Government. Using Body Mass Index | NEMO [In-
ternet]. 2024. Brisbane: Nutrition Education Materials Online;
2013. Available from: https://www.health.qld.gov.au/
_ data/assets/pdf_file/0031/147937 /hphe-usingbmi.pdf

Banack HR, Kim CD, Cook CE, Wasser A, Kaufman JS, Stovitz
SD. BMI-for-age percentile curves for older adults. Obesity
(Silver Spring). 2025 Mar 10. DOI: https://doi.org/10.
1002 /0by.24189. Epub ahead of print. PMID: 40065555.

Womersley J. A comparison of the skinfold method with extent
of 'overweight' and various weight-height relationships in the
assessment of obesity. Br ] Nutr. 1977;38(2):271-284. DOI:
https://doi.org/10.1079/BJN19770088 PMid:911746

Martin EB, Stotts MJ. Nutrition Considerations in the Cirrhotic
Patient [Internet]. 2020 Nov. Available from: https://med. vir-
ginia.edu/ginutrition/wp-content/uploads/sites/199/2020/
11/Nutrition-in-Cirrhosis.pdf [Accessed on 01 October, 2025]

Musa AF, Yasin MSM, Smith ], Yakub Ma. The Malay version of
SF-36 health survey instrument: testing data quality, scaling
assumptions, reliability and validity in post-coronary artery
bypass grafting (CABG) surgery patients at the National Heart
Institute (Institut Jantung Negara-IJN), Kuala Lumpur. Health
Qual Life Outcomes. 2021;19(1):50. DOI: https://doi.org/
10.1186/s12955-020-01658-9 PMid:33563262

Hsu TW, Chang HC, Huang CH, Chou MC, Yu YT, Lin LY. Identi-
fying cut-off scores for interpretation of the Heart Failure Im-
pact Questionnaire. Nurs Open. 2018 Jul 16;5(4):575-582.
DOI: https://doi.org/10.1002 /nop2.168 PMid:30338103

Haj Ali S, Abu Sneineh A, Hasweh R. Nutritional assessment in
patients with liver cirrhosis. World ] Hepatol. 2022;14(9):
1694-1703. DOI: https://doi.org/10.4254/wjh.v14.i9.1694
PMid:36185724 PMCid:PM(C9521456

Ndraha S, Simadibrata M. Child Pugh and Male Gender were
Related to Nutritional Status of Liver Cirrhosis Patients in Koja
Hospital. The Indonesian Journal of Gastroenterology, Hepa-
tology, and Digestive Endoscopy. 2009;10(3):110-112.
doi:10.24871/1032009110-112

Oettl K, Birner-Gruenberger R, Spindelboeck W, et al. Oxida-
tive albumin damage in chronic liver failure: relation to albu-
min binding capacity, liver dysfunction and survival. ] Hepatol.
2013;59(5):978-983. DOI: https://doi.org/10.1016/j.jhep.
2013.06.013 PMid:23811308

Oettl K, Stadlbauer V, Petter F, Greilberger ], Putz-Bankuti C,
Hallstrom S, et al. Oxidative damage of albumin in advanced
liver disease. Biochim Biophys Acta Mol Basis Dis. 2008 Jul;
1782(7-8):469-473. DOI: https://doi.org/10.1016/j.bbadis.
2008.04.002 PMid:18498776

Wang ], Zhang Z, Yan X, Li M, Xia J, Liu Y, et al. Albumin-
Bilirubin (ALBI) as an accurate and simple prognostic score
for chronic hepatitis B-related liver cirrhosis. Digestive and
Liver Disease. 2019 Aug 1;51(8):1172-1178. DOI: https://doi.
org/10.1016/j.d1d.2019.01.011 PMid:30765220

Aller de la Fuente R. Nutrition and Chronic Liver Disease. Clin
Drug Investig. 2022;42(Suppl 1):55-61. DOI: https://doi.org/
10.1007/s40261-022-01141-x PMid:35484325

Shergill R, Syed W, Rizvi SA, Singh I. Nutritional support in
chronic liver disease and cirrhotics. World ] Hepatol. 2018;
10(10):685-694. DOI: https://doi.org/10.4254 /wjh.v10.i10.
685 PMid:30386461 PMCid:PMC6206154

Daftari G, Tehrani AN, Pashayee-khamene F, Karimi S, Ahmad-
zadeh S, Hekmatdoost A, et al. Dietary protein intake and mor-
tality among survivors of liver cirrhosis: a prospective cohort
study. BMC Gastroenterol. 2023;23(1):227. DOI: https://doi.
org/10.1186/s12876-023-02832-1 PMid:37400778

Page 1093



32.

33.

34.

35.

36.

37.

38.

National Journal of Community Medicine | Volume 16 | Issue 11 | November 2025

Nishikawa H, Kazunori YOH, Enomoto H, Nishimura T, Nishi-
guchi S, lijima H. Factors associated with longitudinal QOL
change in patients with chronic liver diseases. In Vivo (Brook-
lyn). 2021 Aug 1;35(4):2451-2456. DOI: https://doi.org/
10.21873/invivo.12524 PMid:34182530 PMCid:PM(8286528

Janani K, Jain M, Vargese ], Srinivasan V, Harika K, Michael T, et
al. Health-related quality of life in liver cirrhosis patients using
SF-36 and CLDQ questionnaires. Clin Exp Hepatol. 2018;
4(4):232-239. DOI: https://doi.org/10.5114/ceh.2018.80124
PMid:30603670 PMCid:PMC6311749

Teshome E, Hailu W, Adane A, Belayneh Melese E, Abebaw An-
gaw D, Tarekegn GE. Clinical and individual factors of quality
of life of chronic liver disease patients at University of Gondar
comprehensive specialized hospital, Northwest Ethiopia 2022.
Medicine (United States). 2023 Nov 10;102(45):E35425. DOI:
https://doi.org/10.1097/MD.0000000000035425
PMid:37960830 PMCid:PMC10637558

Abdul Hamid SB, Roslan NA. The nutritional profile and quali-
ty of life of cirrhosis patients without encephalopathy at Hos-
pital Selayang. Health scope. 2019;Vol 2:303-404.

Wang X, Feng H, Hui Y, Yu Z, Zhao T, Mao L, et al. Neutrophil-
to-lymphocyte ratio is associated with malnutrition risk esti-
mated by the Royal Free Hospital-Nutritional Prioritizing Tool
in hospitalized cirrhosis. Journal of Parenteral and Enteral Nu-
trition. 2022 Jan 1;46(1):123-129. DOI: https://doi.org/
10.1002/jpen.2097 PMid:33720443

Zhang P, Wang Q, Zhu M, Li P, Wang Y. Differences in nutri-
tional risk assessment between NRS2002, RFH-NPT and
LDUST in cirrhotic patients. Sci Rep. 2023 Dec 1;13(1):3306.
DOI: https://doi.org/10.1038/s41598-023-30031-1

Janota B, Krupowicz A, Noras K, Janczewska E. Evaluation of
the nutritional status of patients with liver cirrhosis. World ]
Hepatol. 2023;15(7):914-924. DOI: https://doi.org/10.4254/
wjh.v15.i7.914 PMid:37547031 PMCid:PM(C10401412

39.

40.

41.

42.

43.

44.

45.

Abdul Hamid SB et al.

Luong R, Kim M, Lee A, Carey S. Assessing nutritional status in
a cohort of liver cirrhosis outpatients: A prospective cross-
sectional study. Nutr Health. 2020 Mar 1;26(1):19-25. DOI:
https://doi.org/10.1177/0260106019888362
PMid:31779515

Carvalho L, Parise ER. Evaluation of nutritional status of non-
hospitalized patients with liver cirrhosis. Arq Gastroenterol.
2006;43(4):269-274. DOI: https://doi.org/10.1590/S0004-
28032006000400005 PMid:17406753

Georgiou A, Yannakoulia M, Papatheodoridis GV., Deutsch M,
Alexopoulou A, Vlachogiannakos J, et al. Assessment of dietary
habits and the adequacy of dietary intake of patients with cir-
rhosis-the KIRRHOS study. Clinical Nutrition. 2021 Jun 1;40
(6):3992-3998. DOI: https://doi.org/10.1016/j.clnu.2021.04.
044 PMid:34139472

Yao J, Zhou X, Yuan L, Niu LY, Zhang A, Shi H, et al. Prognostic
value of the third lumbar skeletal muscle mass index in pa-
tients with liver cirrhosis and ascites. Clinical Nutrition. 2020
Jun  1;39(6):1908-1913. DOI: https://doi.org/10.1016/
j-clnu.2019.08.006 PMid:31472986

Chiu E, Marr K, Taylor L, Lam L, Stapleton M, Tandon P, et al.
Malnutrition Impacts Health-Related Quality of Life in Cirrho-
sis: A Cross-Sectional Study. Nutrition in Clinical Practice.
2020 Feb 1;35(1):119-125. DOI: https://doi.org/10.1002/
ncp.10265 PMid:30806489

Elsebaie EM, Abdel-Fattah AN, Bakr NA, Attalah KM, Aweas
AHA. Principles of Nutritional Management in Patients with
Liver Dysfunction-A Narrative Review. Livers. 2023;3(2):190-
218. DOLI: https://doi.org/10.3390/livers3020013

Bischoff SC, Bernal W, Dasarathy S, Merli M, Plank LD, Schiitz
T, et al. ESPEN practical guideline: Clinical nutrition in liver
disease. Clinical Nutrition. 2020 Dec 1;39(12):3533-3562.
DOI: https://doi.org/10.1016/j.clnu.2020.09.001

Page 1094



