
INTRODUCTION 
Protein energy malnutrition (PEM) is common 
in maintenance hemodialysis (MHD) patients. 
The pathophysiology of PEM in this 
population is complex and involves great 
number of factors viz changes to energy 
metabolism and calorie level, hormonal 
disorder, poor food intake, anorexia, nausea, 
vomiting, nutritional loss during hemodialysis 
(HD), lactic acidosis relating to constant state 
of inflammation and uremic toxicity and 

occurrence of concomitant infection and 
inflammation.1-3  

Several studies have documented malnutrition 
in upto 23-70% of patients on HD and 18-50% 
of patients on peritoneal dialysis.4-5 Nutritional 
markers such as serum albumin and low body 
mass index are associated with higher mortality 
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ABSTRACT 
Introduction: Malnutrition is a common problem in hemodialysis patient, which is associated 
with increased mortality and morbidity. There is paucity of data regarding the nutritional status 
of patient on maintenance hemodialysis in developing countries. This study attempts to access 
nutritional status of patients on hemodialysis in tertiary referral hospital on western region of 
Nepal and correlate it with biochemical and laboratory parameters.  

Methods: A total of fifty patients on hemodialysis were evaluated. Nutritional assessment was 
made by Subjective Global Assessment (SGA) score, anthropometrics [Body Mass Index 
(BMI), Triceps Skin Fold Thickness (TSF), Mid Arm Circumference (MAC), Mid Arm 
Muscle Circumference (MAMC) and biochemical tests. 

 Results: The study assessed 50 patients (34 males and 16 females) with mean age of 54 ± 14 
years. Seventy eight percent (39) patients had mild to moderate malnutrition. Anthropometric 
parameters like BMI, TSF, MAC with normal nutrition were significantly higher than in 
patients with mild to moderate malnutrition. Malnutrition score (MS) by SGA significantly 
correlated with duration of dialysis. However, serum albumin was not statistically significant. 
Conclusion: Malnutrition is very common in patients undergoing hemodialysis with SGA 
having significant correlation with duration of dialysis.  Routine nutritional monitoring among 
such patients are extremely important for diagnosing malnutrition early on, thus preventing 
complications and reducing the morbidity and mortality rates in this population. 
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rates in this population.6 Nutritional status and 
dialysis adequacy are considered major 
determinants of mortality and morbidity in 
patients  undergoing MHD.7  

Nutritional status is frequently ignored in many 
dialysis centers even though simple methods of 
nutritional assessment could have favorable 
impact on patient management.8-9 Periodical 
monitoring of the nutritional status in dialysis 
patients is crucial for preventing, diagnosing 
and treating PEM. Subjective Global 
Assessment (SGA) is a useful and reproducible 
instrument for assessing the nutritional status 
of dialysis patients.  Because of its strength, 
National Kidney Foundation Kidney Disease/ 
Dialysis Outcome and Quality Initiative (NKF/
KDOQI) recommends assessing nutritional 
status of patients undergoing MHD by using 
SGA at least once in every six months.10 SGA 
is low in cost, simple, easy to perform and 
different studies have shown it to be a predictor 
of mortality.11 

In Nepal, there is a high prevalence of PEM in 
MHD patients.12-13 There is a paucity of data on 
the assessment of nutritional status in MHD 
patients in Western region of Nepal. The aim of 
this study is to assess the nutritional status of 
the patient on MHD by using SGA for 
assessing nutritional status of our patients on 
MHD and compare it with biochemical and 
anthropometric measurements. 

METHODS 
Cross-sectional descriptive analytic study was 
conducted in the hemodialysis Unit, Manipal 
Teaching Hospital, Pokhara from 1st July 2015 
to 31st December 2015. 

A total of 50 patients on MHD for at least six 
months were included in the study. Patients 
with active infections, history of hospital 
admission for the past one month, severe 
hepatic or gastrointestinal diseases and patients 
from advanced senility or dementia that might 
interfere with understanding the questionnaire 
were excluded from the study. 
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Parameters Total 
Mean ± SD

Male 
Mean ± SD

Female 
Mean ±SD

Age (years) 54 ±14 53.91± 15.98 54± 10.45

Height (cm) 155.8 ± 8.23 159± 6.24 147± 4.24

Weight (Kg) 51.84 ± 7.01 53.67± 6.09 47.9± 7.41

Body mass index 18.26 ± 2.78 18.80± 2.30 18.72± 3.57

Tricep skin fold 6.46 ± 2.27 6.31± 2.09 6.78± 2.64

Mid arm circumference 20.55 ± 2.6 20.30± 2.55 20.5± 2.82

Mid arm muscle circumference 18.57 ± 2.6 18.38± 2.28 18.97± 3.25

Dialysis malnutrition score 13±2.7 12.82± 2.8 11.87± 2.52

Duration (months) 25.16 ± 14.29 23.79± 12.73 28.06±17.24

Urea reduction ratio 57.43 ± 10.55 56.46± 11.64 59.47± 7.69

K t/v 1.03 ± 0.34 1.01± 0.38 1.05± 0.23

Table 1: Table 1: Demographic data of study population according to gender.
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On the day of evaluation, pre-dialysis blood 
samples were collected to estimate complete 
blood count, blood urea, serum creatinine, 
calcium, phosphate, total protein and albumin, 
qualitative CRP, and lipid profile and post 
dialysis urea to calculate urea reduction ratio 
and Kt/v (dialysis adequacy). Patients were 
interviewed during dialysis regarding their 
dietary habit, change in weight, gastrointestinal 
symptoms, and all other information relevant 
to the SGA tool.  

Anthropometric measurements were carried 
out 10–20 minutes after completion of 

hemodialysis. Height and body weight was 
measured with light clothing. Body mass index 
(BMI) was calculated as the ratio of end 
dialysis body weight in kilogram and the 
square of the height in meters (kg/m2). 
Measurements of skin fold in triceps muscle 
(TSF) was done with Vernier caliper to 
estimate body fat. Measurement of mid-arm 
circumference (MAC) was done with an 
inelastic measuring tape of length 150cm on 
the nonaccess arm to estimate muscle mass. 
MAC signifies the thickness of subcutaneous 
fat and muscle. Mid-arm muscle circumference 
(MAMC), which reflects the protein store in 
the body, was calculated using the following 
formula: MAMC = MAC - (3.1415 × TSF).14 

Nutritional status was assessed by SGA that 
relied on seven components—weight change, 
dietary intake, gastrointestinal symptoms, 
functional capacity, comorbidity, subcutaneous 
fat, and signs of muscle wasting. Each 
component was given a score from 1 (normal) 
to 5 (very severe). Thus, dialysis malnutrition 
score (DMS), sum of all components, range 
from 7 (normal) to 35 (severely malnourished). 
DMS score between 7-10 was considered as 
well nourished. DMS score between 11-22 was 
considered as having mild to moderate 
malnutrition. Likewise a score between 23 and 
35 was considered as severely malnourished.15, 

16 All the data collected were analyzed with the 
help of SPSS version 22. 

RESULTS  
The study population consisted of 34 males 
and 16 females patients with age ranging from 
23 years to 83 years. Demographic and 
anthropometric parameters are shown in table 
1. The duration of hemodialysis ranged from 6 
months to 52 months with mean duration of 
25.16 ± 14.29 months. MS classified patients 
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Table 2: Laboratory findings of study 
population 

Lab parameters Mean ±SD

Hemoglobin (gm/dl) 9.03± 1.37

Total leucocyte count (cells/
mm3)

6808±1589

Lymphocyte count (cells/
mm3)

1280±351.46

Platelets (cells/mm3) 186820± 56

Blood urea (mg/dl) 171± 44

Serum creatinine (mg/dl) 10.3 ±3.41

Sodium (mmol/L) 139 ± 4.5

Potassium (mmol/L) 5.0 ± 0.9

Uric acid (mg/dl) 6.16 ± 2.04

Serum albumin (gm/dl) 3.8 ± 0.4

Serum calcium (mg/dl) 7.91 ± 1.43

Phosphorus (mg/dl) 6.05 ±1.76

Total cholesterol (mg/dl) 149 ± 34.17

Low density lipoprotein(mg/
dl)

76 ± 30

Triglyceride (mg/dl) 121 ± 56

High density lipoprotein (mg/
dl)

42 ± 11
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into normal nutrition in 22% (11) of the cases 
and mild to moderate malnutrition in 78% (39). 

Laboratory findings of the study population is 
shown in table 2. Mean serum albumin, serum 
uric acid were normal whereas serum calcium 
level was low and phosphorus was high. 

Anthropometric parameters like BMI, TSF, 
MAC with normal nutrition were significantly 
higher than patients with mild to moderate 
malnutrition (table 3). 

Duration of maintenance hemodialysis between 
normal nutrition and malnourished patients 
was statistically significant. However, 
laboratory parameters were not statistically 
significant. 

Correlations were done between malnutrition 
score and other parameters of the patients. 
There was significant correlation between 
malnutrition score and BMI, MAC and MAMC 
showing lower BMI, MAC, MAMC having 
higher nutritional score and hence stronger 
tendency towards malnutrition. There was also 
significant correlation between MS and MHD 
(table 5). 

DISCUSSION 
Malnutrition is common in hemodialysis 
patients and accounts for increased risk of 
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Anthropometric 
measurements

Normal 
nutrition 

(7-10) 
N=11

Mild to 
moderate 
nutrition  
(11-22) 
N=39

Body mass index 21.33± 
1.79

18.05 ± 
1.03

Tricep skin fold 
thickness

9.2± 1.39 5.71 ± 1.79

Mid arm 
circumference

22.5± 2.32 19.66 ± 
2.35

Midarm muscle 
circumference

20.18 ± 
2.32

18.12 ± 
2.68

Table 3: Nutritional assessment of study 
population according to anthropometric 
measurement 

Variables Normal nutrition Mild to moderate malnutrition P Value

Age 50.63±16.02 54.84± 13.72 0.38

Height (cm) 156.27± 8.18 155.66± 8.35 0.83

Weight (kg) 52.95± 8.13 51.52± 6.74 0.55

Hemoglobin (gm/dl) 8.9± 1.30 9.06± 1.39 0.729

Albumin (gm/dl) 4.02± 0.40 3.75± 0.42 0.065

Total cholesterol (mg/dl) 140.09± 22.69 151.77± 36.60 0.322

HDL- cholesterol (mg/dl) 38.18± 10.62 43.62± 11.12 0.155

LDL- cholesterol (mg/dl) 77.82± 19.49 75.97± 32 0.858

Triglyceride (mg/dl) 117.82± 42.82 122.46± 59.22 0.810

MHD (months) 16.09± 8.42 27.72± 14.63 0.016

CRP Positive 3% 9% 0.774

Table 4: Lab parameters by Malnutrition score 
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morbidity and mortality. Unfortunately, 
evaluation of nutritional status of patients are 
usually not performed. Nutritional assessment 
of patients on HD is based on multiple 
indicators of nutritional status, including the 
assessment of visceral proteins deposits by the 
use of biochemical parameters and somatic 
deposits by the use of body composition 
weight, anthropometry, bioimpedence.4 This 
study attempts to assess the nutritional status of 

HD patients and correlates the methods for 
evaluation of nutritional status. 

Different literature from Nepal showed that 
malnutrition was present in 66% to 84% of 
patients undergoing HD.12-13 In our study, 
malnutrition was present in 78% of patients. 
The prevalence of malnutrition in different 
parts of the world in various literatures varied 
from 25% to 80%.4-5This could be attributed to 
different criteria used for diagnosing nutritional 
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Variables Malnutrition score (r) P value

Body mass index -0.689 <0.001*

Tricep skin fold thickness -0.484 <0.001*

Mid arm circumference -0.642 <0.001*

Midarm muscle circumference -0.554 <0.001*

Hemoglobin -0.089 0.54

Blood urea 0.27 0.55

Serum creatinine -0.039 0.788

Sodium -0.078 0.590

Potassium -0.014 0.92

Uric acid -215 0.133

Serum albumin -0.237 0.090

Serum calcium -0.188 0.191

Phosphorus 0.161 0.264

Total cholesterol 0.094 0.516

Low density lipoprotein -0.044 0.76

Triglyceride -0.118 0.415

High density lipoprotein 0.171 0.234

Age 0.121 0.401

Duration of HD 0.410 0.003*

Urea reduction ratio 0.056 0.699

Kt/V 0.145 0.315

Table 5: Correlation of anthropometric measurements and lab parameters with malnutrition score 
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status. Studies conducted in developing 
countries showed similar frequency of 
malnutrition as seen in our study.17 The reason 
for these similar findings may be due to poor 
dietary intake and low socioeconomic 
condition as these conditions are commonly 
encountered in the developing nations. 

Among the biochemical parameters, albumin is 
a marker of protein storage. The International 
Society of Renal Nutrition and metabolism 
includes serum albumin <3.8 gm/dl as one of 
the three biochemical diagnostic criteria for 
protein energy wasting. In our study, serum 
albumin level was not statistically significant 
and did not correlate with malnutrition score. 
Similar findings were observed in studies done 
in patients on hemodialysis.13, 18-19 It is 
probably due to relatively late manifestation of 
malnutrition, since albumin has a long half life, 
hepatic synthetic reserve is very large and fall 
in serum albumin level lag behind the onset of 
malnutrition. Hence, serum albumin is 
considered as indicator of malnutrition but not 
considered a reliable index. 

Anthropometry is a common method of 
nutritional assessment. It may be reproducible 
and its sensitivity is 90%. 20 In this study, there 
is significant negative correlation between 
malnutrition and BMI, TSF, MAC, MAMC 
which shows that when anthropometric 
measurement decreases, there is increase MS. 
Studies conducted in Nepal and abroad show 
s imi la r f ind ings .12-13 , 21- 22 Therefore 
combination of these anthropometric 
parameters may be as effective as SGA for 
evaluation of malnutrition on hemodialysis 
population. 

This study also shows that there is a strong 
correlation between duration of hemodialysis 
with MS. Similar findings were also reported 

in different parts of world. 23- 24 However, few 
studies have shown there is no significant 
correlation of duration of hemodialysis and 
malnutrition. 13,25 

CONCLUSION 
 Our study shows that 22% of the subjects were 
well nourished, 78% of the subjects were mild 
to moderately malnourished and none of the 
subjects were severely malnourished which 
was determined using MS. Our study does not 
show any positive correlation between MS and 
laboratory parameters but there was correlation 
between anthropometric measurements and 
duration of hemodialysis and MS. So SGA can 
be used to assess the degree of malnutrition in 
hemodialysis subjects.  
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