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ABSTRACT 
 
Objective: The prevalence of chronic kidney disease among adult in Malaysia has been increasing and it is 
forecasted that the pattern will remain. The risk for malnutrition is prominent especially in the later stage of 
chronic kidney disease. Early detection of malnutrition is important to prevent further complications. 
However, limited studies on malnutrition risk has been conducted in Malaysia. Therefore, this study was 
performed to determine the prevalence and associated risk factor of malnutrition among chronic kidney 
disease patient attending Nephrology Clinic in Hospital Tengku Ampuan Afzan, Kuantan, Pahang. 
Methods: A cross-sectional study was conducted among 70 chronic kidney disease patients using 
convenience sampling. All patients were explained about the study and informed consent obtained prior 
the administration of questionnaire. There were three parts of questionnaire to be answered which were on 
sociodemographic, clinical characteristic and dietary information along with Malnutrition Risk Screening 
Tool-Hospital to measure the risk for malnutrition. Results: Most of the participants were married (75.7%), 
had completed primary school (58.6%), currently not working (32.9%), had income between RM 1000 to RM 
1999 (37.1%) and living with three or four members in a household (24.3%). Majority had at least one 
precipitating disease that causes chronic kidney disease such as hypertension (71.4%) followed by diabetes 
(61.4%) and high cholesterol (30.0%). Almost 21.4% of chronic kidney disease patients screened were at risk 
for malnutrition. Further inferential analysis shows an association between weight loss (p=0.001) towards 
risk for malnutrition. Conclusion: Overall, the risk for malnutrition among chronic kidney disease patient 
was fairly high. This warrant close attention of the healthcare professional that caring for the patients 
particularly in detection of detrimental weight loss during each follow up visit. A referral to the dietician is 
important to ensure the patients received adequate counselling and education on dietary management.   
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INTRODUCTION 
 
Chronic Kidney Disease (CKD) is an irreversible 
loss of renal functions for at least three months 
and poses a major public health problem (1–3). In 
Malaysia, the exact estimation of CKD is 
unknown. However, the prevalence of CKD in 
adult Malaysian population has increased from 
9.07% in 2011 to 15.48% in 2018 (4). According to 
the study, the distribution of CKD stages are as 
follows: stage 1, 3.85%; stage 2, 4.82%; stage 3, 
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6.48% and stage 4-5, 0.33% (4). 
 
Moreover, the 24th report of Malaysian dialysis 
and transplant registry stated the number of 
patients receive dialysis has increased from 26,373 
in 2011 to 39,711 in 2016 (3). In fact, it is reported 
that 5.0% of the respondents diagnosed with CKD 
were not aware that they had CKD which may 
expose them to many complications including 
anaemia, protein energy wasting (PEW) and 
chronic pruritis (3,5,6). One of the common 
complications of CKD is risk for malnutrition 
which developed over time while living with the 
disease. Globally, the reported risk of malnutrition 
ranged between 7.0% to 61.8% (7–10). To date, 
there is no established population-based study has 
been conducted to determine the risk of 
malnutrition among Malaysian.  
 
Malnutrition is defined as deficiencies, excesses or 
imbalances in a person’s intake of energy and 
nutrients which can be categorized either 
undernutrition or overnutrition (11,12). The risk of 
malnutrition is further increased when the CKD 
progress to the late stage where it requires robust 
management including monitoring renal profile, 
prescribing suitable pharmacotherapy based on 
morbidities presented along with lifestyle 
modification such as weight monitoring, exercise, 
fluid restriction and smoking status. Furthermore, 
CKD is commonly associated with having multiple 
morbidities such as diabetes, hypertension, 
hypercholesterolemia, receiving of renal 
replacement therapy (RRT) which may affect 
someone dietary intake which may lead to risk of 
malnutrition (13,14). Other than that, sedentary 
lifestyle, having depression and lack of social 
support may aggravate the risk of malnutrition 
which leads to cachexia, protein energy wasting 
and inflammatory response if left untreated (13–
19). 
 
Little is known about the risk of malnutrition 
particularly among patients with early stage of 
CKD in Malaysian hospital or nephrology clinic 
settings. Malnutrition are reported to be a major 
issue in CKD where it affects morbidity, mortality, 
further progression of the current disease into end 
stage renal disease (ESRD) along other health 
problems (8,13,16,18–20). Moreover, routine 
screening on risk of malnutrition among CKD 
patients is seldom carried out at any nephrology 
clinic or hospital setting in Malaysia because 
patients are monitored based on their biochemical 
parameters such as urine dipstick and renal 
function test during the follow up session. A 
previous study did recommend that a valid, more 
practical and simpler tool must be used in order to 
determine the risk of malnutrition among CKD 

patient (13). 
 
Thus, early detection of malnutrition should be 
performed to delay the progress of CKD from 
becoming worse (20). Apart of routine biochemical 
parameters monitoring, it is also recommended 
that a nutritional assessment including 
anthropometric measurements to be performed 
regularly in detecting risk of malnutrition. A 
simple and reliable tool would be beneficial for 
early identification and management of poor 
nutritional status in Malaysian CKD patients. In 
lieu to this, the current study was conducted to 
determine the prevalence and its associated factors 
of malnutrition risk among CKD patients 
attending the Nephrology Clinic at Hospital 
Tengku Ampuan Afzan (HTAA), Kuantan, 
Pahang. 
 
METHODS 
 
Population and setting  
 
A cross-sectional study was conducted from March 
to June 2018 to determine the prevalence and its 
associated factors of malnutrition risk among 70 
CKD patients attended Nephrology Clinic, HTAA, 
Kuantan Pahang. This study was approved by the 
Kulliyyah of Nursing Postgraduate and Research 
Committee (KNPGRC) along with Medical and 
Research Ethics Committee (MREC) with project 
identification of NMRR 18-561-40393 IIR.  
 
Inclusion and exclusion criteria 
 
The inclusion criterion in this study were: (1) aged 
18 and above; (2) CKD stage 1 to 2 and (3) CKD 
patient with metabolic condition (history of 
diabetes mellitus, hypertension, hyperlipidemia, 
cardiovascular risk). Meanwhile, the exclusion 
criteria were (1) all CKD patients that had already 
started with dialysis or (2) prescribed with renal 
therapy treatment (RRT) and (3) non-Malaysian 
citizens. The sampling frame was obtained from 
the list of CKD patients attended the Nephrology 
Clinic at HTAA, Kuantan Pahang when the data 
collection taken place. The patients were 
conveniently selected to participate in this study 
during their follow up session on every Monday 
and Wednesday. 
 
Research instrument 
 
A set of questionnaires in Malay language was 
distributed to the patients as the research tool used 
in this study. The questionnaires were divided into 
three parts: (A) Sociodemographic information; (B) 
Clinical characteristics and dietary information 
and (C) Malnutrition Risk Screening Tool-Hospital 
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(MRST-H) which had been utilized among more 
than 500 geriatric patients was adopted to 
determine the risk of malnutrition among CKD 
patients (21,22). Prior the actual survey study, a 
pilot study was performed to determine the 
reliability since the instrument was first time used 
among patients with CKD.  
 
The questionnaire for Part A consisted of items on 
age, race, occupational, educational level, smoking 
status and monthly income. Meanwhile, the items 
asked in Part B were about clinical characteristics 
such as history of past illness, current prescribed 
medication, smoking status, self-reported 
information on routine dietary information and 
appetite along with anthropometric measurements 
of weight and height using OMRON body 
composition monitor with scale (SN 20121001161F). 
The nature of questions asked in Part A and Part B 
were in the form of close-ended. The Part C was a 
screening tool to detect malnutrition that 
previously validated among 542 elderly patients 
(21,22). The re-evaluation version of MRST-H had 
area under the ROC curve values of 0.84 and 0.88 
when validated against the subjective global 
assessment (SGA)-determined malnutrition (SGA 
B+C) and severe malnutrition (SGA C) status. 
These high area under curve (AUC) values 
indicated that the MRST-H has very good overall 
diagnostic accuracy in screening for risk of 
malnutrition in patients (21,22). There were five (5) 
items asked about the ability of the patient in 
buying food, to feed him/herself, history of weight 
loss in the last six months and anthropometric 
measurement (e.g. body mass index (BMI), mid 
upper arm circumference (MUAC) and calf 
circumference (CC). For Part C, if the total score 
was more than two, the patient was at high risk for 
malnutrition (21,22).    
 
Pilot study  
 
This phase was completed before proceeding to the 
actual study phase. One of the authors had 
undergone appropriate anthropometric training 
with the principal investigator cum main 
supervisor and another two clinical dietitians prior 
data collection to ensure accurate measurements 
were taken. There were 31 participants involved in 
this study with one participant was excluded due 
to under age (below 18 years). A cross-sectional 
study was performed among 30 CKD patients 
attended the Nephrology Clinic, HTAA to examine 
the validity and reliability of the questionnaires 
(Table 1). The questionnaires had gone through 
face validation with 30 patients in improving the 
arrangements and avoiding redundancy of items 
(23). The internal consistency of the questionnaires 
was tested using Cronbach’s alpha (23). The value 

obtained for the pilot study is 0.59, having 
moderate to good reliability which the tool was 
considered as reliable to measure the risk of 
malnutrition among CKD patients (23,24).  
 
Sample size and data collection procedure   
 
The actual study was conducted at the same 
Nephrology Clinic, HTAA. However, different 
CKD patients were recruited that did not involve 
in the pilot study. The total CKD patients 
registered at the clinic annually was 
approximately 434. The sample size was calculated 
using sample size calculator, Raosoft (2004), with 
the margin error of 5%, confidence interval of 95% 
and response rate of 22% (25). After calculation, 
the minimum recommended sample size of this 
study was 165 participants and after added 10% 
attrition, the final sample size was 180. However, 
only 70 patients were achievable because of the 
limitations such as time constraint and willingness 
to participate. Nevertheless, this sample size was 
considered adequate for a new survey study. The 
range between 5 to 10% of a survey sampled from 
the actual population was considered acceptable 
(26). Brief explanation about the study was given 
to the CKD patients before handing the consent 
form and questionnaires. The time given to the 
patient to complete the questionnaire and 
anthropometric measurements was between 15 to 
30 minutes. 
 
Data analysis 
 
IBM Statistical Package Social Science (SPSS) 
version 23.0 was used for data management and 
analysis. Frequency and percentage were used for 
analysing the categorical data. Meanwhile, mean 
and standard deviation were used to analyse the 
numerical data using descriptive statistics. A non-
parametric testing, Pearson Chi Square analysis 
was used to determine the associated factors of 
risk for malnutrition for inferential statistics. The 
categories were re-coded to allow for such 
analysis. The level of significance was set at p-
value less than 0.05. 
 
RESULTS 
 
Socio-demographic data 
 
Overall, there were 70 CKD patients had involved 
in the study. Based on the results in Table 1, 
almost similar number of male and female CKD 
patients had participated with 52.9% were male. 
The mean age for the participants were 58.39 
(±16.728) years old. Majority of the participants 
were Malays (75.7%) followed by Chinese (15.7%). 
More than half of the participants were married 
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(75.7%), had completed primary school (58.6%), 
currently not working (32.9%), had income 
between RM 1000 to RM 1999 (37.1%) and living 
with three or four members in a household 
(24.3%). 
 
Table 1: Socio-demographic characteristics of the 

respondents (n=70) 

 
 
 

Clinical characteristics and dietary information  
 
Table 2 highlighted the results on clinical 
characteristics and dietary information of the CKD 
patients. Majority had at least one precipitating 
disease (44.3%) that causes CKD. Hypertension 
(HTN) was recorded the highest leading causes of 
chronic kidney disease (CKD) (71.4%), diabetes 
mellitus DM (61.4%) and high cholesterol (30.0%). 
About 87.1% patients were prescribed with 
medication to treat their diseases. Some of them 
claimed to remain smoking (12.9%) although 
having CKD and other morbidities. They had 
mean height (in centimetre) and weight (in 
kilogram) of 159±5.72 and 62.67±12.51 respective 
with mean BMI of 24.47±4.25 in kgm-2. Quite a 
number of patients reported having weight loss 
(32.9%) for last few months but the exact reasons 
were not further asked. The patients reported had 
taken two meals daily (52.9%) with preference for 
fried food (57.1%) and mean daily water intake of 
6.71±1.86 glass/day including plain water (67.1%) 
and coffee/tea (28.6%). Some of them experienced 
loss of appetite (38.6%), difficulties in chewing and 
swallowing (1.4%) respectively. Other than that, 
only 32.9% of CKD patients claimed of having 
insufficient income for their daily spending.  
 
Risk of malnutrition  
 
Table 3 reported the items asked in the MRST-H. A 
total of 34.3% patients answered “Yes” for item 1 
which they depend on someone for source of 
income to support their daily living cost. Next, 
15.7% patients reported of having weight loss for 
the past one month or six months. A total of 7.1% 
of them recorded MUAC reading of less than 23 
cm for male and less than 22 cm for female and the 
score of 2 were given. The total score was 
calculated for each of the patients. and it was 
observed that that 21.4% of the CKD patients were 
at risk for malnutrition.  
 
Associated factors for risk of malnutrition 
 
Results in Table 4 and Table 5 showed the 
association between socio-demographic 
background, clinical characteristics and dietary 
information towards the risk for malnutrition 
calculated using the MRST-H tool. Overall, there 
was no significant association between socio-
demographic variables and risk of malnutrition. 
Only single variable was found significantly 
associated with risk of malnutrition which was 
weight loss (p=0.001).  
 
 
 
 

Variables Frequency 
(n) 

Percentage 
(%) 

Mean 
± SD 

Age     58.39 
±16.73 

Gender 
     Male 
     Female 

  
37 
33 

  
52.9 
47.1 

  

Race 
     Malay 
     Chinese 
     Indian 
     Others 

  
53 
11 
4 
2 

  
75.7 
15.7 
5.7 
2.9 

  

Marital status 
     Single 
     Married 
     Widower/widow 
     Divorcee 

  
6 
53 
10 
1 

  
8.6 
75.7 
14.3 
1.4 

  

Education level 
     Primary 
     Secondary 
  Certificate/diploma 
Degree/Master/PhD 

  
41 
17 
8 
4 

  
58.6 
24.3 
11.4 
5.7 

  

Working status 
     Not working 
     Government 
     Private 
     Self-employed 
     Pensioner 

  
23 
6 
2 
22 
17 

  
32.9 
8.6 
2.9 
31.4 
24.3 

  

Income 
     > RM5000 
     RM4000-RM4999 
     RM3000-RM3999 
     RM2000-RM2999 
     RM1000-RM1999 
     RM700-RM999 
     RM400-RM699 

  
1 
1 
12 
15 
26 
13 
2 

  
1.4 
1.4 
17.1 
21.4 
37.1 
18.6 
2.9 

  

Number of 
household 
     2 
     3 
     4 
     5 
     6 
     7 
     8 
     13 

  
 

16 
17 
17 
9 
8 
1 
1 
1 

  
 

22.9 
24.3 
24.3 
12.9 
11.4 
1.4 
1.4 
1.4 
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    Table 2: Clinical characteristics and dietary information of the respondents (n=70)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Note: *The item may have more than one answer. 

 
 

Variables Frequency (n) Percentage (%) Mean ± SD 

Number of illness       

0 1 1.4   

1 31 44.3   

2 21 30.0   

3 13 18.6   

4 4 5.7   

*Past and current illness       

Diabetes 43 61.4   

Hypertension 50 71.4   

High cholesterol 21 30.0   

Heart disease  9 12.9   

Stroke 2 2.9   

Kidney stone 3 4.3   

Current mediation       

Yes 61 87.1   

No 9 12.9   

Smoker       

Yes 9 12.9   

No 61 87.1   

Ex-smoker (≥ 5 years)       

Yes 27 38.6   

No 43 61.4   

Height (current)     159.00 ± 5.72 

Weight  (current)     62.67 ± 12.51 

Body Mass Index (kgm-2)     24.47 ± 4.25 

Weight loss       

Yes 23 32.9   

No 47 67.1   

Specific diet       

Yes 10 14.3   

No  60  67.1   

Meals per day        

Once 7 10.0   

Twice 37 52.9   

3 times 24 34.3   

> 3 times 2 2.9   
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    Table 2: Clinical characteristics and dietary information of the respondents (n=70) cont. 

    Note: *The item may have more than one answer. 

 
    
   Table 3: Descriptive findings on the risk for malnutrition among CKD patients using MRST-H (n=70) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Variables Frequency (n) Percentage (%) Mean ± SD 

Cooking method       

Fry 40 57.1   

Boil 14 20.0   

Steam  14 20.0   

Others 2 2.9   

Amount water drink daily     6.71 ±1.86 

Type of drinks        

Plain water 47 67.1   

Juice 3 4.3   

Coffee/tea 20 28.6   

Loss of appetite       

Yes 27 38.6   

No 43 61.4   

Difficulty in chewing       

Yes 1 1.4   

No 69 98.6   

Difficulty in swallowing       

Yes 1 1.4   

No 69 98.6   

Enough income to buy food       

Yes 47 67.1   

No 23 32.9   

Items Frequency (n) Percentage (%) 

Do you depend on someone for your source of income?  
    

Yes 24 34.3 

No 46 65.7 

Are you unable to feed or eat by self? (Y=1, N=0)     

Yes 0 0 

No 70 100.0 

*Weight loss during last month or six months ago? (Y=3, N=0)     

Yes 11 15.7 

No 59 84.3 
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Table 3: Descriptive findings on the risk for malnutrition among CKD patients using MRST-H (n=70) cont. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note:  
Y=Yes; N=No 
* Lost weight ≥5% in a month or ≥10% in 6 month 
# 0 = MUAC ≥ 23.0 (Male), 22.0 (Female); 2 = MUAC < 23.0 (Male), 22.0 (Female) 
$ 0 = CC ≥ 30.1 (Male), 27.3 (Female); 1 = CC < 30.1 (Male), 27.3 (Female) 
% Score ≥ 2: Risk for malnutrition; Score < 2: No risk for malnutrition  

 
 
Table 4: Association between socio-demographic background of CKD patients and risk for malnutrition (n=70) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Items Frequency (n) Percentage (%) 

#Mid upper arm circumference (MUAC) in cm? (Y=2, N=0)     

Yes 5 7.1 

No 65 92.9 

$Calf circumference (CC) in cm? (Y=1, N=0)     

Yes 0 0 

No 70 100.0 

%Total score     

Score ≥ 2 15 21.4 

Score < 2 55 78.6 

Variables Malnutrition (≥ 2) No malnutrition (< 2) p-value 

Freq (%) (15) Freq (%) (55) 

Age 
     Elderly (≥50) 
     Non-elderly (<50) 

  
13 
2 

  
41 
14 

0.492 

Gender 
     Male 
     Female 

  
5 

10 

  
32 
23 

0.087 

Race 
     Malay 
     Non-Malay 

  
10 
5 

  
43 
12 

0.497 

Marital status 
     Married 
     Non-married 

  
9 
6 

  
44 
11 

0.171 

Education level 
     Higher education 
     Lower education 

  
2 

13 

  
10 
45 

1.000 

Working status 
     Working 
     Not working 

  
6 
9 

  
24 
31 

0.801 

Income 
     ≥ RM4,360 
     < RM4,360 

  
15 
0 

  
53 
2 

1.000 

Number of household 
     ≥ 4 members 
    < 4 members 

  
8 
7 

  
25 
30 

0.588 
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     Table 5: Clinical characteristics and dietary information of the respondents (n=70)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variables Malnutrition (≥ 2) No malnutrition (< 2) p-value 

Freq (%) (15) Freq (%) (55) 

Number of illness     0.095 

≥ 2 11 27   

< 2 4 28   

Current medication     1.000 

Yes 13 48   

No 2 7   

Smoker     1.000 

Yes 2 7   

No 13 48   

Ex-smoker       

Yes 6 21 1.000 

No 9 34   

Body Mass Index (kgm-2)     0.759 

Normal 4 19   

Non-normal 
(under/overweight) 

11 36   

Weight loss     0.001 

Yes 13 10   

No 2 45   

Specific diet     0.437 

Yes 12 48   

No 3 7   

Meals per day      0.121 

≥ 3 times 3 23   

< 3 times 12 32   

Cooking method     0.737 

Fry 8 32   

Non-Fry 7 23   

Type of drinks      1.000 

Plain water 10 37   

Non plain water 5 18   

Loss of appetite     0.054 

Yes 9 18   

No 6 37   

Difficulty in chewing       

Yes 1 0 0.214 

No 14 55   

Difficulty in swallowing     1.000 

Yes 0 1   

No 15 54   

Enough income     0.545 

Yes 9 38   

No 6 17   
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DISCUSSION 
 
Malnutrition is a condition whereby the nutrient 
intake is insufficient to achieve the optimal daily 
requirement (either undernourished or over-
nourished) (12). Several factors have contributed 
towards risk of malnutrition including an 
individual illness state, mechanical obstruction, 
drug-related side effects and aging factor (8–
10,20,27). Any illness state, acute or chronic may 
aggravate malnutrition in response to infection, 
inflammation and trauma as currently 
experienced by the CKD patients (11,15,17,18,28). 
These conditions may alter the metabolism, 
appetite, absorption, or assimilation of nutrients to 
be utilized by the cells which leads to the risk of 
malnutrition (9,16,17). Meanwhile, presence of 
mechanical obstructions at the gastrointestinal 
tract may lead to reduce food intake since nausea, 
vomiting, pain or discomfort is induced by the 
food entry (9,16).  
 
Most of our CKD patients recruited for the current 
study were male, elderly with mean age of 58.39 ± 
16.73, Malays, married, completed primary school, 
currently not working, living on income between 
RM1000 to RM1999 with three or four members in 
a household. Living in a larger household size was 
considered an average comparison with the 
national indicator in 2016 (4.1 person/house) as 
reported by Department of Statistics Malaysia (29). 
However, having an income between RM1000 to 
RM1999 was considered lower than the national 
median income of RM5228 for Malaysia in 2016 
possibly because they were no longer working 
and having lower education (29). Furthermore, 
researchers from Khazanah Research Institute 
(KRI) reported there was higher chance of those 
households with income level below than RM5000 
to cut back on actual consumption of food despite 
spending more money on it (29). In contrary, for 
the richer households, the shifts were more 
lifestyle oriented from expenditure on food at 
home to take away food, and on cultural and 
entertainment services. Nevertheless, having 
higher household income did not reflect the ability 
to buy goods particularly in urban areas where the 
expenditure is higher (15,29). Thus, it can be 
concluded that being elderly, having lower 
education and insufficient financial support has 
placed them at risk for malnutrition as reported in 
many literatures (8–11,15–17,20,27,30–32)  
 
In terms of clinical characteristics, most of our 
patients were diagnosed with multiple morbidities 
such as HTN, DM, high cholesterol, heart disease, 
stroke and kidney stone and prescribed with 
medication for treatment. Almost 30% of CKD 
patients developed the disease due to HTN and 

DM in which the CKD progressed parallel with 
the incline of blood pressure (11,15–19,33,34). 
Previous studies also reported that having HTN 
and high cholesterol further expose one towards 
the risk of malnutrition-inflammation by causing 
protein energy wasting (PEW) (11,15–19,33,34). 
Meanwhile, DM among CKD patients may cause 
impairments of glucose oxidation, defective 
suppression of endogenous glucose production, 
and abnormal insulin secretion that impact on the 
metabolic process (34). Having poor lifestyle 
pattern such as smoking and preferred for fried 
food were observed in the current study.  
 
The CKD patients in our study had almost similar 
pattern of BMI with a study conducted at the 
nephrology clinic in India whereby they either fall 
in the normal or slight overweight BMI categories 
(15). In contrary, studies conducted in Bangladesh 
and Turkey had more patients with underweight 
and overweight (16,28). Perhaps, the geographical 
variations may explain this difference of BMI 
pattern across countries thus caution should be 
taken in generalizing the findings with the current 
study. While in the general population, a higher 
BMI is associated with an increased risk of 
cardiovascular disease, but in a CKD patient 
particularly those who had started dialysis, the 
effect of overweight or obesity is paradoxically in 
the opposite direction (15,16,28).  
 
A higher BMI leading to an improved survival 
rate for the CKD patients (15). The protective 
effect of higher BMI against mortality is related to 
higher fat mass (FM) and lean body mass (LBM) 
which help to improve the clinical outcome in 
CKD patients especially those undergo RRT 
(8,16,18–20,35). Therefore, maintaining a normal 
BMI as showed by our current CKD patients is 
important apart of practicing healthy diet 
(8,15,19,20). 
 
In regards to dietary information, 67.1% of CKD 
patients in the current study claimed had not 
received any specific diet therapy and 52.9% only 
taken their meals twice a day. This pattern is quite 
worrisome since some patients did claim they 
experienced loss of appetite (38.6%) and difficulty 
in chewing or swallowing (1.4%). The previous 
local research reported a significant association 
between poorer appetite rating and risk of 
malnutrition among advanced CKD patients (36). 
Other than that, our patients have good 
compliance towards fluid intake with a mean glass 
of 6.71 ± 1.86 daily and majority preferred plain 
water (67.1%). The recommended fluid intake for 
adults are between 6 to 8 glasses daily as 
recommended by the Malaysian Dietary 
Guidelines (37). Previous studies mentioned that 
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multifactorial factors affect one dietary intake 
including aging, side effects of certain 
medications on the gastrointestinal system and 
further poor dentition that causes difficulty in 
chewing and swallowing that may increase the 
risk of malnutrition among CKD patients (9–
1 1 ,1 5 – 1 9 , 3 0 , 3 2 ) .  T he re f or e ,  f re q u e n t 
comprehensive dietary counselling by 
nephrologists, nurses and referral to dietitians is 
vital to assist the CKD patients to cope with their 
symptoms and dietary intake. Regular check up 
to dentist and otorhinolaryngology specialist may 
also be helpful if difficulty in chewing and 
swallowing occurs persistently. 
 
Further anthropometric measurements 
highlighted that weight loss in last six months 
occurred in 15.7% of the CKD patients and 7.1% 
of them had MUAC less than the required range 
according to their gender but no abnormality in 
CC measurement. As discussed previously, 
MUAC, a substitute of LBM was associated with 
higher all-cause mortality in particularly among 
advanced CKD patients (8,10,19). Higher FM in 
both sexes and higher LBM in women appear to 
confer a protective effect which can be achieved 
by performing regular physical activity 
(8,10,19,35,38,39).   
 
In the current study, the risk of malnutrition 
among CKD patients reported was 21.4% when 
screened using the MRST-H instrument (8). 
However, based on several studies reported 
globally and in Malaysia, the risk of malnutrition 
risk varies between 7-61.8% was associated with 
higher all-cause mortality in particularly among 
advanced CKD patients (8–10,15). As previously 
mentioned, there is no study performed at 
national-based to determine the prevalence of 
malnutrition among CKD patients which limits 
the findings at single centre setting. Furthermore, 
cautions needed since different tools were used to 
measure the risk of malnutrition which may 
contribute towards wide difference of 
malnutrition risk across the nation. It is expected 
that the CKD cases will be inclined in an alarming 
pattern in Malaysia (1,3,7). Thus, achieving an 
optimum dietary intake to reduce the risk of 
malnutrition among CKD patients is a challenge 
for the healthcare professionals.  
 
Overall, results on the association between socio-
demographic data, clinical characteristics and 
dietary intake yield only one variable significantly 
affects the risk of malnutrition which was weight 
loss (p=0.001). A study conducted in Bangladesh 
proven that weight loss and loss of appetite were 
common among CKD patients and may 

contributed towards malnutrition (16). 
Furthermore, polypharmacy among CKD may 
also interfere the efficacy of nutrient absorption 
through drug-food interaction which cause 
decrease in appetite and food intake due to feeling 
of nausea and vomiting (10,15–19).    
 
All of the findings discussed previously 
highlighted the need for collaborative 
management between multidisciplinary healthcare 
professional (HCP) for the CKD patients and their 
family members to reduce the risk of malnutrition. 
Weighing the symptoms of CKD and ensuring 
adequate dietary intake is not an easy job. 
Therefore, routine patient education and 
anthropometric monitoring apart of monitor the 
biochemical parameter during each follow up shall 
be recorded properly by the HCP since it provides 
valuable information about the disease progress 
and nutritional status of the CKD patients.    
 
CONCLUSION 
 
The current prevalence of risk of malnutrition 
among CKD patients were alarming although it 
was only 21.4% when screened via MRST-H tool. 
Through this study, the current BMI shows a 
normal range but weight loss is significantly 
associated with the risk of malnutrition among 
CKD patients. Thus, taking into consideration 
CKD patient’s specific problems, subjective 
complaints and needs may be helpful in early 
prevention of malnutrition by planning a proper 
dietary management. A referral to the dietician is 
also important to ensure the patients received 
adequate counselling and education on dietary 
management.  
 
LIMITATION AND RECOMMENDATION 
 
There are several limitations found in the current 
study. Firstly, the sample size of the population is 
limited to a single population whereby it only 
involved the patients attending the Nephrology 
Clinic, HTAA in Kuantan, Pahang. Furthermore, 
the response rate only yields a result of 39.0%. 
Thus, the findings cannot represent the whole 
population in the state of Pahang for 
generalizability. It is recommended that the 
current study to be replicated in several other 
nephrology clinic in other government hospital in 
Pahang to determine the risk of malnutrition in a 
larger scale.  
 
Secondly, the data obtained using only self-
reported questionnaires may lead to bias whereby 
over- or under- reporting of dietary information 
may occur. Although weight loss reported in this 
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study is found significantly associated with risk 
of malnutrition. However, the predisposing 
factors are not conclusive because it may due to 
the impact of the disease, medications, source of 
income or preference of food. Since malnutrition 
occurs in multifactorial ways, it is suggested 
future study may integrate self-reported 
questionnaire with other blood profile parameter 
such as blood urea serum electrolyte (BUSE), C-
reactive protein (CRP), total cholesterol and other 
relevant biochemistry profile. This will help in 
understanding the pattern of malnutrition 
occurrence among the CKD patients better.   
 
Thirdly, since this is only a cross-sectional survey, 
it limits the causal-effect relationship in 
confirming the risk of malnutrition. Nevertheless, 
it provides valuable information on the current 
risk of malnutrition in a single centre, Nephrology 
Clinic in HTAA, Kuantan, Pahang. Thus, future 
prospective cohort study shall be conducted to 
determine the factors significantly associated with 
the risk of malnutrition using regression model. 
 
Furthermore, the authors would like to 
recommend that each Nephrology Clinic in 
Malaysia government hospital setting should 
have periodic nutrition screening, consisting of 
laboratory measures, body weight, food intake 
and repeated screening for malnutrition every six 
months. Furthermore, more specialized post such 
as renal dietitians and renal nurses should be 
proposed to facilitate other health care 
professionals into correctly classifying the CKD 
patients with poor nutritional status. 
Furthermore, preparing the CKD patients and 
family members for transition care into the 
community setting such as proper dietary 
management at home setting is also vital. 
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