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INTRODUCTION
Demographic transition with reduction in fertility rates and increase in 
life expectancy have resulted in increased proportions of older people 

[1] in total population. The “National Policy on Older Person” (1999) has 
[2] dened “elderly” as an individual with age of 60 or more. According 

to World Health Organization, the total number of population 
belonging to more than 60 years (elderly) is projected to increase to 

[3]more than 1.2 billion by 2025 all over the world.   Health of elderly is 
an important issue in dening health status of the population. With 
increase in life expectancy of individual, associated comorbidities 

[4,5]increase and thus the health needs also increase.  Health status of 
elderly is often ignored. One of the important determinant of health in 

[6]elderly is nutritional status.  As nutrition status of elderly affects 
immunity and functional ability of an individual, nutritional status of 

[7-9] the elderly must be paid due attention. The importance of nutritional 
status amongst elderly have recently been increasingly emphasized 
especially in patients with morbid conditions such as cancer, heart 

[10,11]disease, and dementia.  

Malnutrition among elderly is associated with a decline in functional 
status, immune dysfunction, anemia, impaired muscle function, 
decreased bone mass, reduced cognitive function, poor wound healing, 
delayed recovering from surgery, long duration of hospital stay, higher 

[12] readmission rate, and mortality. In India, malnutrition among elderly 
is often under reported. However, literature suggests that underweight 
is prevalent in approximately 50% of the older population whereas 
intake much lower than the recommended allowance have been 

[13,14]documented in >90% elderly population.

Various tools have been used for assessing nutritional status in elderly. 
Body mass index (BMI) is one of the most common criteria to assess 
the nutritional status amongst individuals of all age groups. However, 
in older individuals, the utility of BMI in assessing nutritional status is 
much low due to certain changes related to ageing such as loss of height 

[15] due to vertebral collapse, change in posture and loss of muscle tone.
Another important tool which has been proposed for assessment of 
malnutrition among elderly include “Malnutrition Universal 
Screening Tool” (MUST) which can help in nding the correlation 

[16] between malnutrition statuses and impaired. Mini Nutritional 
Assessment (MNA) scale is another well-validated common tool for 
assessing malnutrition in the elderly. This tool helps in predicting 
adverse health outcomes, social functioning, hospital admission and 

[17,18]readmission rates, length of stay and mortality.  

The SCALES (S-sadness C-Cholesterol A-Albumin L-Loss of weight 
E-Eating problem physical/cognitive S-Shopping problems) was 
designed to assess malnutrition in outpatient department. A problem 

with three or more of these areas is associated with high risk for 
malnutrition. SCALES is observed to be highly correlated with 

[15]MNA.  With the above background, the present study was conducted 
at a tertiary care centre, to assess the nutritional status of geriatric age 
group population using three scales i.e. MUST, MNA and SCALES; 
and to assess its role with social status, co-morbidities and other 
parameters. The study also aimed to assess the correlation of MUST 
and SCALES with MNA for assessment of Malnutrition.

METHODOLOGY
The present study was conducted as a facility based cross sectional 
study at Department of Medicine, Gandhi Medical College and 
associated Hamidia Hospital Bhopal on 250 individuals belonging to 

stage group of ≥65 years for a period of 2 years i.e. from 1  September 
st2018 to 31  August 2020. However, elderly individuals with cognitive 

impairment, known mental disorder or who were comatose; unable to 
perform laboratory tests or anthropometric measurements; suffering 
from critical illness, acute disease or infection, needing treatment prior 
to nutritional assessment and not willing to participate in the study 
were excluded. 

After obtaining ethical clearance from Institute's ethical committee, all 
the patient fullling inclusion criteria and giving consent were selected 
using purposive sampling. Detailed information regarding 
sociodemographic variables such as age, gender, occupation, 
education, socioeconomic status was obtained from all the study 
participants. Detailed history regarding presenting complaints, 
presence of comorbid conditions, drug history, family history and 
detailed dietary history was obtained from all the study participants. 
All the participants were then subjected to detailed general and 
physical examination. Further, all the participants underwent detailed 
systemic examination and ndings were noted.  Blood investigations 
such as CBC, RFT, LFT, Lipid prole, serum electrolytes and serum 
proteins were conducted. Apart from this urinalysis and Chest Xray 
was done in all cases. 

For screening of malnutrition, three tools were used 
[19]1. Malnutrition Universal Screening Tool (MUST)

Three components were assessed i.e. BMI, history of unexplained 
weight loss over last 3 to 6 months and effect of acute illness. 
Unexplained weight loss was assessed by looking for weight in past 
record and current weight was deducted from previous weight to 
calculate amount of weight lost. More than 10 kg weight loss during 
the last 3 to 6 months was considered clinically signicant whereas 
weight loss of 5-10 kg was considered early indicator of increased risk 
of undernutrition. Weight loss of <5 kg was considered insignicant 
weight loss. Overall risk of malnutrition was calculated by adding the 
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score of above three steps and it was classied as 
Ÿ 0 = low risk 
Ÿ 1 = medium risk 
Ÿ ≥2= high risk

 [20,21]2. Mini Nutritional Assessment (MNA)
The tool consisted of a 6-item short form screening tool (MNA-SF) 
and 18-item long form scale (MNA-LF). By adding up the scores, the 
maximum score obtained is 30 and based upon the total score 
individuals were classied as

Ÿ <17   ='malnourished', 
Ÿ 17–23.5 ='at risk of malnutrition'  
Ÿ ≥ 24  ='normal nutritional status’

 [22]3. SCALES  
This scale consisted of 6 component i.e. S-sadness; C-Cholesterol; A-
Albumin; L-Loss of weight; E-Eating problem physical/cognitive; S-
Shopping problems. A problem with three or more of these areas was 
associated with high risk for malnutrition. 

STATISTICAL ANALYSIS
Data was compiled using MsExcel and analysed using SPSS 20 
software. Categorical data was grouped and expressed as frequency 
and percentage. Association of malnutrition with various factors was 
calculated using chi square test. P value <0.05 was considered 
statistically signicant.

RESULT-
The present study included a total of 250 elderly individuals belonging 
to more than 65 years of age. 

Table 1: Distribution of Study Population according to baseline 
variables 

The mean age of study participants was 71.08+6.43 and majority i.e. 
about 64.8% of participants were males. About 58% of participants 
were engaged in sedentary occupation. Majority of participants 
belonged to middle socio-economic status (37.2%). Diabetes was the 
most common associated comorbidity observed in 10.8% participants 
while pulmonary tuberculosis was the least common comorbidity and 
was observed in 4% of participants.  About 60.8% of participants were 
non-vegetarian and 39.2% of participants were vegetarian.

According to MNA, about 45.6% of participants were at risk of 
malnutrition, 30.4% were normal and 23.6% were malnourished. 
According to MUST, 46% of participants were at medium risk, 30.8% 
were at low risk and 23.2% were at high risk. According to SCALES, 
52.8% of participants were normal while 47.2% were at high risk.

Table 2- Association of various factors with malnutrition using 
MNA scale

Table 2 reveal association of malnutrition with various factors. Our 
study documented statistically signicant association of malnutrition 
using MNA scale with non sedentary occupation, lower 
socioeconomic status and presence of comorbid condition (p<0.05).
 

Table 3- Association of various factors with malnutrition using 
MUST scale
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Baseline variables Frequency 
(n=250)

Percentage

Age group 65-74 191 76.4
75-84 43 17.2
≥85 16 6.4

Gender Male 162 64.8
Female 88 35.2

Occupation Sedentary 145 58.0
Non sedentary 105 42.0

Socioeconomic status Lower 44 17.6
Lower Middle 63 25.2

Middle 93 37.2
Upper Middle 50 20.0

Comorbidities Diabetes 27 10.8
COPD 26 10.4

Hypertension 20 8
HTN and DM 21 8.4

Hypothyroidism 18 7.2
Asthma 11 4.4

Old pulm. TB 10 4
COPD and DM 5 2

None 112 44.8
Diet Vegetarian 98 39.2

Non vegetarian 152 60.8

Baseline variables Normal 
(n=77)

At risk 
(n=114)

Malnourished 
(n=59)

P 
value

n % n % n %
Age group 65-74 60 77.9 84 73.7 47 79.7 0.39

75-84 15 19.5 21 18.4 7 11.9
≥85 2 2.6 9 7.9 5 8.5

Gender Male 51 66.2 69 60.5 42 71.2 0.36
Female 26 33.8 45 39.5 17 28.8

Occupation Sedentary 41 53.2 76 66.7 28 47.5 0.03
Non 

sedentary
36 46.8 38 33.3 31 52.5

Socioecono
mic status

Lower 0 0 16 14 28 47.5 0.001
Lower 
Middle

1 1.3 38 33.3 24 40.7

Middle 44 57.1 42 36.8 7 11.9
Upper 
Middle

32 41.6 18 15.8 0 0

Comorbiditi
es

Diabetes 0 0 18 15.8 9 15.3 0.001
COPD 0 0 17 14.9 9 15.3

Hypertensi
on

2 2.6 10 8.8 8 13.6

HTN and 
DM

0 0 15 13.2 6 10.2

Hypothyro
idism

0 0 14 12.3 4 6.8

Asthma 1 1.3 7 6.1 3 5.1
Old pulm. 

TB
0 0 8 7 2 3.4

COPD and 
DM

0 0 5 4.4 0 0

None 74 96.1 20 17.5 18 30.5
Diet Vegetarian 27 35.1 51 44.7 20 33.9 0.26

Non 
vegetarian

50 64.9 63 55.3 39 66.1

Baseline variables Low risk 
(n=77)

Medium 
risk (n=115)

High risk 
(n=58)

P 
value

n % n % n %
Age group 65-74 60 77.9 84 73 47 81 0.37

75-84 15 19.5 21 18.3 7 12.1
≥85 2 2.6 10 8.7 4 6.9

Gender Male 51 66.2 69 60 42 72.4 0.26
Female 26 33.8 46 40 16 27.6

Occupation Sedentary 41 53.2 77 67 27 46.6 0.02
Non 

sedentary
36 46.8 38 33 31 53.4

Socioeconomic 
status

Lower 0 0 16 13.9 28 48.3 0.001
Lower 
Middle

1 1.3 38 33 24 41.1

Middle 44 57.1 43 37.4 6 10.3
Upper 
Middle

32 41.6 18 15.7 0 0

Comorbidities Diabetes 0 0 18 15.7 9 15.5 0.001
COPD 0 0 17 14.8 9 15.5

Hypertension 2 2.6 10 8.7 8 13.8
HTN and 

DM
0 0 15 13 6 10.3



Similar to MNA, we observed statistically signicant association of 
malnutrition using MUST scale with non sedentary occupation, lower 
socioeconomic status and presence of comorbid condition (p<0.05). 

Table 4- Association of various factors with malnutrition using 
SCALES

Using SCALES, it was observed that presence of comorbidities and 
lower socioeconomic status were signicantly associated with higher 
risk of malnutrition (p<0.01).

Table 5: Correlation of MUST and SCALES with MNA for 
assessment of Malnutrition

Out of 59 participants identied as malnourished by MNA, about 
98.3% participants were identied as at high risk of malnutrition by 
MUST. Kappa statistic value (>0.90) revealed almost perfect level 
agreement between MNA and MUST. Similarly, about 98.3% 
participants were identied as at high risk of malnutrition by SCALES. 
Kappa statistic value (k=0.575) revealed moderate level of agreement 
between MNA and SCALES for assessment of malnutrition. 

In present study, MUST scale had 100% diagnostic accuracy whereas 

SCALES showed sensitivity and NPV of 100%, however, specicity 
and PPV were documented to be 68.6% and 58.8% respectively.

DISCUSSION
Various factors such as psychological depression, dementia, low 
income, poverty, isolation, dependency on others, anorexia of ageing, 
poor dentition and oral health, limited access to food, unable to shop,  
not able to eat desired food, and presence of comorbidities to be 
signicantly associated factors contributing to risk of malnutrition 
among elderly. Other factors that may affect nutritional status include 
social factors such as low income, female gender, alteration in taste and 
smell, dry mouth inability to chew food and lack of physical activities.

Nutritional status of study population was assessed using 3 scales 
namely, Mini Nutritional Assessment (MNA), Malnutrition Universal 
Screening Test (MUST) and SCALES. Based upon the risk assessment 
using MNA scale, 45.6% of participants were at risk of malnutrition, 
and 23.6% were malnourished. Whereas, using MUST scale, about 
30.8%, 46% and 23.2% participants were at low, medium and high risk 
of malnutrition respectively. However, according to SCALES, 47.2% 
were at high risk of malnutrition. Krishnamoorthy et al documented 
prevalence of malnutrition in 17.9% elderly using MNA scale whereas 

[23] about 58.8% were observed to be at risk of malnutrition. Hormozi et 
al used MUST tool to dene malnutrition among elderly and observed 

[24]high-risk elderly patients for malnutrition to be 33.3%.

Malnutrition in the elderly is one of the common yet highly neglected 
condition. Poor nutritional status signicantly increases the risk of 

[25]comorbidities and also hinders the treatment of comorbidities.  The 
present study documented no statistically signicant association of age 
and gender with risk of malnutrition using MNA, MUST and SCALES 
tool. Similar ndings were documented by Dent et al in which no 
signicant association between malnutrition and age was observed 

[26] among elderly. Gandhi et al observed no association of gender and 
[27]  nutritional status. However, Lahiri et al documented higher risk of 

malnutrition in females as compared to females but the difference was 
[28]statistically insignicant (p>0.05).

The disparity in nutritional status amongst population of different 
socioeconomic strata is well documented. Higher socioeconomic 
status is associated with overweight and obesity whereas lower 
socioeconomic group has been associated with malnutrition as their 

[29] diet is far below recommendations. In present study, prevalence of 
malnutrition was signicantly higher in participants with lower 
socioeconomic status as compared to higher socioeconomic status 
using all the scale (p<0.01). Similar ndings were documented by Dent 

[26] [29]et al  and Lahiri et al  in which lower income group participants 
signicantly had malnutrition using MNA scale.

Sedentary level of activity has long been associated with overweight 
and obesity. The present study observed statistically signicant 
association between non sedentary occupation and lower nutritional 
status using MNA and MUST (p<0.05). Camilo et al in their review 
documented that even longer exposure to sedentary behavior among 

[30] elderly did not increase the odds of obesity among them. Diet play 
signicant role in determining nutritional status of an individual. Some 
nutrients are decient in vegetarian diet that may be supplemented by 
non-vegetarian diet. However in India, vast majority of population 
consume only vegetarian diet owing to their religious and cultural 
beliefs. Nutrition status amongst study participants did not differ with 
diet consumed in our study (p>0.05). Arlappa et al observed that the 
consumption of all the foods was below recommended daily intakes 
(RDI) among elderly population, and also, the in-adequacy (<70% of 
RDI) of intake was high with respect to leafy vegetables, milk & milk 

[31] products, fats & oils and sugar & jaggery.

Comorbid conditions may affect nutritional status of an individual, 
similarly nutritional status may contribute to development of 
comorbid conditions. With the increase in life expectancy, the 
prevalence of non-communicable disease have increased.  In present 
study, diabetes was the most common associated comorbidity. 
Multiple comorbidities were also observed in few participants. The 
present study documented higher prevalence of malnutrition or risk of 
malnutrition in participants presenting with various comorbidities 
(p<0.01). The ndings of present study were supported by ndings of 
Dube et al (2018) in which physiological anorexia, the presence of 
comorbid medical conditions (including COPD), smoking were 

[32]factors with signicant impact on nutrition status of an individual.  
Fávaro-Moreira et al  also documented excessive drugs for comorbid 
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Hypothyroidism 0 0 14 12.2 4 6.9
Asthma 1 1.3 7 6.1 3 5.2

Old pulm. TB 0 0 9 7.8 1 1.7
COPD and DM 0 0 5 4.3 0 0

None 74 96.1 20 17.4 18 31
Diet Vegetarian 27 35.1 51 44.3 20 34.5 0.31

Non vegetarian 50 64.9 64 55.7 38 65.5

Baseline variables Normal 
(n=132)

High Risk 
(n=118)

P 
value

n % n %
Age group 65-74 102 77.3 89 75.4 0.94

75-84 22 16.7 21 17.8
≥85 8 6.1 8 6.8

Gender Male 85 64.4 77 65.3 0.89
Female 47 35.6 41 34.7

Occupation Sedentary 78 59.1 67 56.8 0.07
Non sedentary 54 40.9 51 43.2

Socioeconomic 
status

Lower 7 5.3 37 31.4 0.001
Lower Middle 19 14.4 44 37.3

Middle 68 51.1 25 21.2
Upper Middle 38 28.8 12 10.2

Comorbidities Diabetes 10 7.6 17 14.4 0.001
COPD 5 3.8 21 17.8

Hypertension 8 6.1 12 10.2
HTN and DM 7 5.3 14 11.9

Hypothyroidism 7 5.3 11 9.3
Asthma 4 3 7 5.9

Old pulm. TB 5 3.8 5 4.2
COPD and DM 2 1.5 3 2.5

None 84 63.6 28 23.7
Diet Vegetarian 51 38.6 47 39.8 0.85

Non vegetarian 81 61.4 71 60.2

MNA kappa P 
valueNormal 

(n=77)
At risk 
(n=114)

Malnourished 
(n=59)

N % n % n %
MUST Low risk 77 100 0 0 0 0 0.92 0.001

Medium risk 0 0 113 100 1 1.7
High risk 0 0 0 0 58 98.3

SCALES Normal 77 100 53 46.9 1 1.7 0.56 0.001
High risk 0 0 60 53.1 58 98.3



conditions, Parkinson disease, cognitive decline, dementia etc. to be 
[33]associated with signicant level of malnutrition (p<0.01).  

Our study also aimed to assess the diagnostic accuracy of MUST and 
SCALES for malnutrition as compared to MNA scale. The level of 
agreement for identication of malnutrition between MNA and MUST 
was documented to be almost perfect (>0.90) whereas moderate level 
of agreement between MNA and SCALES was noted (0.57). Overall 
the diagnostic accuracy of MUST for diagnosis of malnutrition was 
similar to MNA i.e. 100% in all variables i.e. sensitivity, specicity, 
PPV and NPV. However, SCALES showed sensitivity and NPV of 
100% whereas specicity and PPV were documented to be 68.6% and 
58.8% respectively. Baek et al reported much lower sensitivity and 
specicity of MUST when compared to MNA. They observed the 

[34] sensitivity and specicity to be 80.6% and 98.7% respectively. On 
the other hand Hormozi S et al (2019) observed sensitivity and 

[24] specicity of MUST to be 90.0% and 73.25% respectively. None of 
the studies have reported the diagnostic accuracy of SCALES. 
However, Hormozi et al documented signicant correlation between 

[24]MNA and SCALES.

CONCLUSION
Elderly group of population is vulnerable to malnutrition. Risk of 
Malnutrition is signicantly higher in participants with lower 
socioeconomic status and engaged in non sedentary activity. Presence 
of comorbidities make the elderly patients vulnerable to malnutrition. 
MUST has similar diagnostic accuracy as MNA whereas SCALES is a 
less reliable test for assessing malnutrition.
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