
How to cite this article: Abdul Hamid SB, Badrul Hisham NS, Rajab N. Risk Factors for Malnutrition in Chronic Liver Dis-
ease Patients Using RFH-NPT: A Study at Hospital Selayang, Malaysia. Natl J Community Med 2025;16(11):1084-1094. 
DOI: 10.55489/njcm.161120255649 

 
Copy Right: The Authors retain the copyrights of this article, with first publication rights granted to Medsci Publications. 
 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-Share Alike 
(CC BY-SA) 4.0 License, which allows others to remix, adapt, and build upon the work commercially, as long as appropriate 
credit is given, and the new creations are licensed under the identical terms. 
www.njcmindia.com│pISSN: 0976-3325│eISSN: 2229-6816│Published by Medsci Publications 
 
@2025 National Journal of Community Medicine│Volume 16│Issue 11│November 2025  Page 1084 

ORIGINAL RESEARCH ARTICLE 
 

Risk Factors for Malnutrition in Chronic Liver 
Disease Patients Using RFH-NPT: A Study at 
Hospital Selayang, Malaysia 
 
 
Syahrul Bariah Abdul Hamid1*, Nurul Syaqirah Badrul Hisham2, Norashimah Rajab3 
 
1,2,3Centre for Dietetics Studies, Faculty of Health Sciences, Universiti Teknologi MARA, Bandar Puncak Alam, Selangor, Malaysia 
 
DOI: 10.55489/njcm.161120255649
 

A B S T R A C T 
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.2-4 Moreover, malnutrition 
rates range from 23 to 60% among liver cirrhosis pa-
tients5,6 and may affect more than half of patients 
with decompensated cirrhosis, according to current 
data7. The development of malnutrition is attributed 
to multiple factors including poor dietary intake, an-
orexia, malabsorption, metabolic alterations, and re-
duced hepatic storage capacity.8 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.9 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.12 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.13 However, its appli-
cation in research and clinical practice remains lim-
ited, particularly in Malaysia.14 Although the RFH-
NPT is suggested as a screening tool for malnutrition 
in patients with liver disease, there is little evidence 
from Asia12, 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.14 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.  

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/height2 (kg/m2)]. The patients were 
categorized according to their calculated BMI as un-
derweight (<18.5 kg/m2), normal (18.5 - 24.9 
kg/m2), overweight (25.0 - 29.9 kg/m2), and obese 
≥30.0 kg/m2. However, different BMI classifications 
will be used for elderly participants aged ≥65 years 
old. They will be categorized according to under-
weight (<23 kg/m2), normal (24 - 30 kg/m2), and 
overweight (>30 kg/m2).18 A different BMI is applied 
for those aged ≥65 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.19 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)² - 0.0002440(X2), and  
(ii) women: body density = 1.089733 - 
0.0009245(X4) + 0.0000025(X3)² - 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-

tate aminotransferase (AST) were 0 - 50 U/L, 43 - 
115 U/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.14 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.18,21 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 ≥60 cut-off point was estab-
lished for excellent physical function.23 

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 

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 ≥51 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/m2. 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 µmol/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 (%) 
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/m2) 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 (µmol/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 

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.  

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

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 45 (52.9) 40 (47.1) 
Role limitations due to physical  

Health 
57 (67.1) 28 (32.9) 

Role limitations due to emotional  
problems 

25 (29.4) 60 (70.6) 

Energy/fatigue 42 (49.4) 43 (50.6) 
Emotional well-being 32 (37.6) 53 (62.4) 
Social functioning 14 (16.5) 71 (83.5) 
Bodily pain 16 (18.8) 69 (81.2) 
General health perceptions 49 (57.6) 36 (42.4) 
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 

  
 
0.936 ≤50 years 15 (34.9) 15 (35.7) 

≥51 years 28 (65.1) 27 (64.3) 
Gender 

  
 
0.232 Male 19 (44.2) 24 (57.1) 

Female 24 (55.8) 18 (42.9) 
No Ascites 39 (90.7) 27 (64.3) 0.003* 
Anthropometric data 
Extreme BMI (kg/m2) 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 (%) 
  

 
0.119 Low 6 (14.0) 11 (26.2) 

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 (µmol/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) 0.055a 

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. 
aFisher-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 P value  aOR 95% CI P value 

Socio-demographic data 
   

 
   

Age ≤50 years (vs ≥51 years) 1.037 0.426, 2.525 0.936  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/m2) (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) 0.4 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 ≥60, 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 

= 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% 
CI: 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/m²; elderly: <23 kg/m²), overweight (adult: 
25.0-29.9 kg/m²; elderly: >30 kg/m²), or obesity 
(≥30 kg/m²). 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.24 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.27 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.29 
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.30 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.31 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.33,34 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.36,37 According to 
Wu Y et al.12 (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, 

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.39 Moreover, the MAC and TSF show in-
consistent results and have not been found to be 
strong indicators of malnutrition.12 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.41, 2021 and Yao J 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.44 Bischoff SC et al.45 
(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.45 
Elsebaie EM et al.44 (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 
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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.43 
 

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 BMI, 
MUAC, and biochemical values were not significantly 
associated with malnutrition risk, likely due to com-
plications like ascites that affect body composition 

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. 
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