
 

Journal of Advanced Zoology 
ISSN: 0253-7214 

Volume 44 Issue 04 Year 2023 Page 570:578 

________________________________________________________________________________________________________    

- 570 - 

Effect of Oral Nutrition Supplement on Hemodialysis Patients- An 

Observational Study 

, 4Bhuvneshwari Shankar, 3Georgi Abraham, 2DAnandhi , 
1*K. Merina Elizabeth Joseph

5A Rajagopal 

1Asst. Manager Dietetics, The Madras Medical Mission & Phd Research Scholar Meenakshi Academy for 

Higher Education and Research (MAHER) Chennai Ind 
2Asst Professor, Meenakshi Ammal Dental College, MAHER, Chennai, India 

3Sr. Consultant, Mahatma Gandhi Memorial Hospital 
4Sr. Nutrition Consultant, Apollo Hospitals 

5Former Head Indian Statistical Institute  

*Corresponding author’s E-mail: merinaelizalex@gmail.com 

Article History 

  

Received: 06 June 2023  

Revised: 05 Sept 2023  

Accepted: 23 Nov 2023  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CC License 

CC-BY-NC-SA 4.0 

Abstract 

 
Introduction: PEW (Protein Energy Wasting) is a well-known phenomenon 

observed among Hemodialysis (HD) patients. This study was conducted to 

evaluate the nutrition status of HD patients receiving oral nutrition supplement 

(ONS) on Dialysis days along with a high protein diet. Material and Methods: 

The outpatients who visited Hemodialysis unit were nutritionally assessed using 

the Subjective Global Assessment (SGA). Malnourished patients were selected 

for the study. Diet advice was given on a high protein diet as per the standard 

renal guidelines. Patients were given ONS on dialysis days for 6 months along 

with a high protein diet. ONS provided 200 Kcal and 9 g protein. Patients were 

nutritionally assessed pre and post supplementation at 0- 6month gap using 

SGA, MIS (Malnutrition Inflammation Score), BIA (Bioelectrical Impedance 

Analysis), hand grip strength, C- Reactive protein, Serum Albumin & Total Iron 

Binding Capacity. The data were collected and analysed. Results:  A significant 

improvement (p < 0.05) was observed in the ICW (Intra cellular water), BCM 

(Body Cell Mass), SMM (Skeletal Muscle Mass) & Protein Mass. An 

improvement in the mean Hand grip strength, SGA and MIS scores were also 

observed.   Conclusion: Providing ONS on Dialysis days would be an ideal way 

to reduce PEW.   

Keywords: Hemodialysis, Protein Energy Wasting, Oral Nutrition 

Supplement, Intra cellular water, Body Cell Mass, Skeletal Muscle Mass, 

Subjective Global Assessment, Malnutrition Inflammation Score, 

Bioelectrical Impedance Analysis 

1. Introduction 
The prevalence of malnutrition is seen ranging from 18- 75% among Hemodialysis (HD) patients. 

Protein Energy wasting (PEW) was described by the International Society of Renal Nutrition and 

Metabolism (ISRNM) in the year 2009. It exhibited as loss of muscle mass and energy store. A myriad 

of clinical complications is associated with PEW augmenting a decrease in the quality of life, onset of 

infections, increased hospitalizations, poor quality of life & decreased survival (1). Increased nutrient 

losses during dialysis accompanied with low food intake is one of the primary factors that worsens 

PEW. A loss of 11.95 ± 0.69 g AAs (Amino Acid) via the dialysate is observed (2). Other than the protein 

losses there is also loss of antioxidant namely Vitamin C, Folate, Vitamin B6, and 1,25-

dihydroxycholecalciferol (calcitriol). Among the trace elements, deficiencies may occur commonly for 

iron, zinc, and possibly selenium (3). 

Most of the Indian dialysis patients had shown a protein intake of 0.7- 0.8g/Kg in a study which is 

alarmingly low (4). It is therefore becoming very essential to provide adequate nutrition to wade off 

malnutrition among the dialysis patients. Oral Nutrition Supplement (ONS) is prescribed for patients 

by health care professionals to meet the nutritional requirement when food intake is not adequate (5) 

Intradialytic oral nutrition improved overall Pittsburgh Sleep Quality Index (PSQI) score P < 0.05(6).  
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The dietary energy and protein intake was found to be less on dialysis days than on a non-dialysis day 
(7). Hence considering the nutrient losses being very high and less food intake on the Dialysis days it 

becomes very essential to supplement ONS on Dialysis days. This study was carried out to evaluate the 

changes in the nutrition status by using BIA (Bioelectrical Impedance Analysis) technology and other 

Nutrition assessment parameters when consuming ONS on Dialysis days.  

Aim: To explore novel method of nutritional intervention in hemodialysis patients. 

Objective:  

Evaluating the benefits of consuming ONS on Dialysis days for reducing PEW among HD patients. 

2. Materials And Methods 

Place Of Study: This study was carried out on the outpatients from Ambattur TANKER (Tamil Nadu 

Kidney Research) foundation Nephrology department at Chennai. 

Period Of Study: January 2021 to August 2021.  

Tools Used in The Study:  

a) In Body S10, Bioelectrical Impedance Analysis (BIA) a measuring device, calibrated and 

verified for accuracy and precision in the study center. The BIA was measured after the dialysis 

session. It was measures as per the specification mentioned in the BIA manual.  

b) Height and calibrated weighing scale 

c) Hand grip dynamometer 

d) Lab Test: C- Reactive Protein (CRP) TIBC (Total Iron Binding Capacity) & Serum Albumin  

e) Subjective Global Assessment score (SGA- Annexure 2) & Malnutrition Inflammation score 

(MIS- Annexure 3) 

Annexure 1 
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Annexure 2 
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Annexure 3 

 

Selection Of Samples:  

Inclusion Criteria:  

a) The Hemodialysis patients were nutritionally assessed using the SGA. SGA score of 15 and 

above were selected for the study. A score of 7- 14 was considered as well nourished, 15-35 

considered as Mild to Moderate malnourished and 36- 49 considered as Severely malnourished.  

b) Patients on dialysis for more than 2 months.  

Exclusion Criteria:  

a) Well-nourished HD patients 

b) Critically ill patients or patients with amputated body parts.  

Sample Distribution: Age group was from 23yrs to74yrs. There was 17 Male and 3 Female.  

Patients were explained about the study and those   who were willing to participate in the study were 

asked to confirm their participation in the consent form.  

The Patients were counselled on their diet as per the KDOQI (Kidney Disease Outcomes Quality 

Initiative) guidelines (8). Patients were supplemented with ONS on Dialysis days for 6 months providing 

200 Kcal and 9 gm protein. Patients were nutritionally assessed using BIA, Hand grip strength (HG), 

MIS (Malnutrition Inflammation Score), SGA, CRP, Lab test Serum Albumin & TIBC pre and post 

supplementation of 0- 180 days gap.   

Research Design:  Single arm evidence based observational study 

Statistical Analysis: Univariate regression done between 0- 180 days 
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Sample Size Using Factorial Design: The sample size was decided based on the power to detect the 

difference of Body fat % in the confidence interval 95%, power of detection 80% based on the 

characteristics of Protein mass, Body cell mass (measurement of protein energy wasting), using analysis 

of variance techniques. In BMI, soft lean mass &Body Fat % to detect the effect with the variation of 

2.93, 5.537 &9.863 units (± std dev) for patients at day0 and Day 180. Therefore with 4 corner points, 

at level of significance 5% and power at 80 % the runs required in terms of patients are minimum 12. 

(Explained in Fig1 and Table 1). We have taken 20 as sample size, which will detect BMI, soft lean 

Mass &Body Fat % difference of 5.4, 10, 18% units.    

2-Level Factorial Design, α = 0.05 Assumed standard deviation = 2.937, 5.537, 9.863 

Fig 1 Power curve                          Table 1: Sample size calculation 

 

3. Results and Discussion 

There were 108 study variables observed. The variables that had showed a significant improvement 

were Intra Cellular Water (ICW), Body cell mass (BCM), Skeletal Muscle Mass (SMM) and Protein 

mass.  

ICW, BCM, SMM & Protein mass at day 180 paired with day 0 was observed to find a significant linear 

relationship regression coefficient (Reg. Coeff) at 1.042 (p 0.000) for ICW, 1.034 (p 0.000) for BCM, 

1.035 (p 0.000) for SMM& 1.024 (p 0.000) for Protein mass. The increase was 4% in ICW, 3% in BCM, 

3% in SMM & 2% in Protein mass on day 0. This explains 81.3% for ICW, 80% for BCM, 80.6% for 

SMM & 80.47% for Protein mass measured by coefficient of determination R square (Table 2 & Fig 2, 

Table 3 & Fig 3, Table 4 & Fig 4, Table 5 & Fig 5). Percent Body fat at day (PBF) 180 paired with day 

0 was observed to find significant linear relationship regression coefficient at 0.825 (p 0.000). The 

increase was 17.5 % less on day 0. This explains 48.6% measured by cofficient of determination R 

square (Table 6 & Fig 6). 

Table 2 ICW Coefficient Analysis of variance 

ICW Model Summary 

S R-sq 

R-

sq(adj) 

1.2970

7 

82.27

% 

81.29% 

 

Analysis of Variance 

Source DF SS MS F P 

Regressio

n 

1 140.55

9 

140.55

9 

83.55 0.000 

Error 18 30.283 1.682       

Total 19 170.84

2 

         

 

Fig 2 ICW Coefficient of variance 
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Table 3 BCM Coefficient Analysis of variance 

BCM Model Summary 

S R-sq R-sq(adj) 

1.903

24 

81.3

9% 

80.35% 

 

Analysis of Variance 

Source DF SS MS F P 

Regressi

on 

1 285.068 285.06

8 

78.7

0 

0.00

0 

Error 18 65.202 3.622       

Total 19 350.270          

 

Fig 3 BCM Coefficient of variance 

 

Table 4 SMM Coefficient Analysis of variance 

SMM Model Summary 

S R-sq 

R-

sq(adj) 

1.7191

3 

81.65

% 

80.63% 

 

Analysis of Variance 

Source 

D

F SS MS F P 

Regressio

n 

1 236.72

8 

236.72

8 

80.1

0 

0.00

0 

Error 18 53.197 2.955       

Total 19 289.92

5 

         

 

Fig 4 SMM Coefficient of variance 

 

Table 5 Protein Coefficient Analysis of variance 

Protein Model Summary 

S R-sq 

R-

sq(adj) 

0.57895

6 

81.50

% 

80.47% 

 

Analysis of Variance 

Source 

D

F SS MS F P 

Regressio

n 

1 26.576

1 

26.576

1 

79.2
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0.00

0 

Error 18 6.0334 0.3352       

Total 19 32.609
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Fig 5 Protein Coefficient of variance 

 

Table 6 PBF (Percent Body Fat) Coeffecient Analysis of variance 

PBF (Percent Body Fat) Model Summary 

S R-sq 

R-

sq(adj) 

7.296

91 

51.30

% 

48.60

% 
 

Analysis of Variance 

Source 

D

F SS MS F P 

Regressi

on 

1 1009.

77 

1009.

77 

18.

96 

0.0

00 

Error 1

8 

958.4

1 

53.24       

Total 1

9 

1968.

17 

         

 

Fig 6 PBF (Percent Body Fat) Coeffecient of variance 

 

DF- Degrees of Freedom, SS- Sum of Squares, MS- Mean Squares, F- Ratio of two varience, S- 

Standard Deviation 

Table 7 Body composition changes from 0 to180 days 
 

Body 

composition 

Variables 

No: of patients the 

values increased to 

normal range 

No: of patients the 

values increased but 

still at lower range 

Maintained at 

Normal & No 

changes 

Values 

decreased 

ICW (25%)5 (35%)7 (15%)3 (25%)5 

PROTEIN (30%)6 (30%)6 (15%)3 (25%)5 

SMM (25%)5 (40%)8 (5%)1 (30%)6 

BCM (25%)5 (30%)6 (10%)2 (35%)7 

   

The body composition variables SMM, BCM, ICW, protein mass values & PBF that changed during 

the study (0-180 days) is represented in Table 7. 55-65% of subjects the baseline values increased, 25%- 

35% of the subjects the values decreased, while 5-15 % of the subjects were maintained at normal values 

and no changes. The fat mass decreased for 65% of the subjects, increased for 20% subjects, while it 

was maintained at normal values and no changes observed for 15% of the subjects.  

Table 8 Mean and SD changes from Day 0 to 180 day 
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36.PBF(Percent Body Fat_Day 180 = 1.090 + 0.8251 36.PBF(Percent Body Fat)-_Day 0

Variables Day 0 
Day 

180 
Variables Day 0 

Day 

180 
Variables Day 0 

Day 

180 

BMI 

Mean 
20.740 20.700 

SGA 

Mean 
16.500 15.550 

HG 

Mean 
18.65 18.74 

SE Mean 0.661 0.694 SE Mean 0.401 0.634 SE Mean 1.59 1.39 

St Dev 2.957 3.105 St Dev 1.792 2.837 St Dev 7.11 6.22 
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The mean nutritional assessment SGA score at day 0, 16.5 (SD 1.79) reduced 6% to a mean score of 

15.5 (SD 2.83) at the end of 180 days.  The mean nutritional assessment MIS score at day 0, 11.1 (SD 

2.57) reduced 13.5% to a mean score of 9.6 (SD 3.45) at the end of 180 days. The mean baseline values 

increased in the patients for BCM 4.8% from 23.66, SMM 5.3% from 19.54, ICW 5 % from 16.51, 

Protein mass 5% from 7.13, HG 0.48% from 18.65. There was 13.2% reduction in mean PBF values 

from 26.04. (Table 8).  

At the beginning of the study 85% of the subjects had a low protein mass and 75% of the subjects had 

a high PBF. The measured values were compared with the normal values, generated by the In Body S10 

machine based on the individual patients Height, Weight measurements and Age. After the 

supplementation of ONS on Dialysis days for 6 months there was a significant improvement in the 

BCM, SMM, ICW & protein mass. These parameters are the very important variables that represent the 

protein and energy status of a patient.  

ECW/ TBW (Total) helps to evaluate edema more objectively and an indicator of the nutrition status of 

the cell, which makes it extremely important when checked along with muscle mass A significant 

improvement in the protein mass with ECW/ TBW maintained at normal limits would show a better 

survival and nutrition status (9). 80% (16 patients) of the patients maintained a normal ECW/ TBW ratio 

(0.36- 0.39) with a mean average ratio of 0.388 with SD of 0.015 at the end of the study.  

Among the 20 malnourished patients, at the end of the study the nutrition status improved, a decrease 

in SGA score for 11 patients (55%), 3 patient (15%) the SGA score remain the same while, 6 patients 

(30%) the SGA score increased, denoting becoming more malnourished.  

At the end of the study, patients with normal SGA score (score 7- 14) were 7, Moderate Malnourished 

SGA score (15- 35) were 13.   

Among the 20 malnourished patients 18 were Severely malnourished patient (MIS score 9 and above) 

and 2 Moderately malnourished patients (MIS score 6-8). At the end of the study the nutrition status 

improved, a decrease in MIS score for 12 patients (60%), 2 patient (10%) the MIS score remain the 

same while, 6 patients (30%) the MIS score increased, denoting becoming more malnourished. Patients 

with mild malnutrition MIS score (score 3, 4 & 5) were 2, Moderate Malnourished MIS score (6,7& 8) 

were 5, Severely malnourished MIS score (9 and above) were 13, at the end of the study. 

4.  Conclusion 

There was a significant improvement in ICW, BCM, SMM and protein mass in the ONS 

supplementation group. Providing ONS for HD patients on Dialysis days would be the ideal way to 

reduce the occurrence of malnutrition (PEW). 
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