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INTRODUCTION 

According to the World Health Organization (WHO), the 

population of worldwide elderly people aged ≥60 years is 

projected to reach 1.5 billion by 2050, a dramatic 

threefold increase from 524 million in 2010, with the 

highest increase in developing countries.1 India’s elderly 

population is also growing rapidly and accounted for 

8.1% of the total population in 2011.2 Such a rapid rise in 

the elderly population will definitely pose several 

challenges such asscanty income to support themselves, 

absence of social security, loss of social status and lack of 

opportunities for use of their time. Therefore, India needs 

to prepare to address these social, psychological, 

economic and health needs of this aging population. 

According to the 2016 Global Nutrition Report, 

malnutrition affects 1 in 3 people worldwide making it a 

growing public health challenge.3 Studies suggest that 31 

to 46% of elderly population, depending on the subgroup 

studied, are at risk for malnutrition.4 Malnutrition is 

highly prevalent in the elderly population due to various 

diseases and impairments such as cognitive and physical 
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decline, depressive symptoms, emotional variations, poor 

oral health and socioeconomic changes.5 It is associated 

with a number of adverse events such as increased risk 

for falls and pressure sores, impaired wound healing, 

decreased locomotor activity with delayed reflexes, high 

incidence of non-communicable diseases, weight lossand 

increased morbidity. It is also linked to decreased muscle 

mass, alteration in the structure and function of 

gastrointestinal system, higher infection rates, poor health 

outcomes and impaired quality of life.6,7 These can be 

prevented if nutritional status among elderly people is 

assessed with simple nutritional measures and treated 

malnutrition on time. The Mini Nutritional Assessment 

(MNA) is a useful screening tool to detect malnutrition 

and risk of malnutrition among elderly people.8 The tool 

was first developed and published in 1994. It has been 

widely validated in elderly people and has been 

extensively used in studies worldwide.9 The MNA tool 

involves anthropometric measures, dietary problems, 

weight changes, mobility issues and neuropsychological 

status. The tool classifies individuals into categories of 

well nourished, at risk of malnutrition or malnourished.  

Studies conducted in different parts of India have 

reported prevalence of malnutrition between 7% and 19% 

among elderly people using MNA tool and various 

factors were found to be associated with malnutrition 

including age, gender, education level, socio-economic 

status, marital status, number of meals daily, cognitive 

and physical impairment.10-13 However, there is no data 

available on the prevalence of malnutrition and its 

associated factors in Khammam district of Telangana 

state in South India. Keeping this in mind, the present 

study was designed to assess the nutritional status among 

community dwelling elderly people in Khammam, and to 

describe the socio-demographic and health related factors 

associated with malnutrition. 

METHODS 

Study design and study population  

A cross-sectional study was carried out amongst 209 

elderly people from February 2018 to April 2018. The 

urban health center of Mamata Medical College and 

Hospital has six areas from which three areas were 

randomly selected. The total number of households in 

these three areas was 1175. In 937 houses, there were no 

elderly people and nonresponse was obtained in 63 

houses. Hence, we surveyed 175 households and 209 

elderly people were interviewed. A pilot tested and 

validated structured questionnaire was used to collect the 

data from elderly people at least 60 years old from these 

areas.  

Data collection techniques and tools 

The information obtained from the study participants 

included socio-demographic characteristics (age, gender, 

marital status, education level, occupation, living 

arrangements), the complete MNA and questions 

regarding use of oral medications, comorbidity (hyperten-

sion, diabetes mellitus, coronary artery disease, 

congestive heart failure, chronic renal failure, COPD, 

CVD, osteoporosis and musculoskeletal disease), fall 

events, use of a walking aid, smoking and alcohol 

consumption. The interviews were conducted in the 

community. Before starting the interview, each 

participant was explained in brief about the need and 

purpose of the study. The importance for their 

cooperation for the success of the study and possible 

benefits to the community through the findings of the 

study were emphasized. The study protocol and 

questionnaire was approved by the Institutional Ethical 

Committee at Mamata Medical College and Hospital. The 

informed consent was obtained from each interviewee 

before enrolment in the study and confidentiality of the 

information was maintained throughout the study. 

The MNA, the most established, validated and 

widespread nutritional assessment tool used among 

elderly people developed by Guigoz, was used for the 

purpose of the study.8 The MNA tool consists of 18 items 

which provides 4 types of assessment: anthropometric 

measurements (BMI, MUAC, CC and weight loss), 

dietary intake (number of meals consumed, food and 

fluid intake and feeding autonomy), a global assessment 

(lifestyle, medication, mobility, presence of acute stress 

and presence of dementia or depression) and a self-

assessment (self perception of health and nutrition). The 

total score is 30 points; a well nourished person would 

score 24 points or more, a score between 17.0 and 23.5 

points indicates a risk for malnutrition and a score of less 

than 17.0 points indicates the person is malnourished.  

Anthropometric measurements consisted of weight, 

height, mid upper arm circumference (MUAC) and calf 

circumference (CC). Weight was measured to the nearest 

0.1 kg using a portable standardized weighing machine 

with a maximum capacity of 100 kg. All subjects were 

weighed barefoot while wearing light clothing. The zero 

mark on the scale was checked after every reading for 

accuracy. Height was measured to the nearest 0.1cm 

using a portable stadiometer while the subject stood 

barefoot with their head, buttocks and heels touching the 

instrument and their head in the Frankfurt plane. Body 

mass index (BMI) was determined using the formula 

BMI=weight in kg/height in m2. Patients with a BMI less 

than 18.5 kg/m2 were considered underweight, those with 

a BMI of 18.5-22.9 kg/m2 were normal weight, those 

with a BMI 23.0-24.9 kg/m2 were overweight and those 

with a BMI 25.0 kg/m2 or above were obese, according to 

the WHO Asian adult body weight standard.14 MUAC 

and CC measurements performed twice using a portable 

tape with the smallest division of 0.1 cm. For an 

assessment of functional status, the activities of daily 

living (ADL) scale containing 6 items (bathing, dressing, 

carrying out personal toileting, moving from bed to chair, 

bowel or urine continence and eating) and the 

instrumental activities of daily living (IADL) scale 
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containing 8 items (telephone usage, shopping, cooking, 

housekeeping, laundry, transportation, ability to take 

medications and financial management) were used. 

Statistical analysis 

All statistical analyses were performed using SPSS, 

version 18.0 (SPSS Inc., Chicago, IL). For continuous 

variables means and standard deviations (SD) were used 

to present the data, while categorical variables were 

presented as frequency and percentages. Appropriate tests 

of significance (Chi-square, Student’s t and F-tests) were 

applied wherever necessary at the 5% level of 

significance. The p<0.05 was considered as statistically 

significant at 95% confidence level. 

RESULTS 

Table 1: Socio-demographic characteristics of study 

participants. 

 
No. (%) 

Socio-demographic characteristics  

Age (in yrs) 

<65 93 (44.5) 

65-75 97 (46.4) 

>75 19 (9.1) 

Sex 
Female 80 (38.3) 

Male 129 (61.7) 

Completed secondary 
school 

No 159 (76.1) 

Yes 50 (23.9) 

Marital status 
Single 62 (29.7) 

Married 147 (70.3) 

Occupation 
Non-working 144 (68.9) 

Working 65 (31.1) 

No. of household 
members 

<4 98 (46.9) 

≥4 111 (53.1) 

Per-capita income (INR) 
<7000 110 (52.6) 

≥7000 99 (47.4) 

Smoking  
No  172 (82.3) 

Yes  37 (17.7) 

Alcoholism  
No 173 (82.8) 

Yes 36 (17.2) 

Comorbidity  
No 80 (38.3) 

Yes  129 (61.7) 

Oral medication 
No 123 (58.9) 

Yes  86 (41.1) 

MNA score 

<17 19 (9.1) 

17-23.5 68 (32.5) 

>23.5 122 (58.4) 

Living alone 
No 179 (85.6) 

Yes 30 (14.4) 

Number of meals daily 
<3 70 (33.5) 

≥3 139 (66.5) 

Functional characteristics 

 ADL independent 
Yes 183 (87.6) 

No  26 (12.4) 

 IADL independent 
Yes 153 (73.2) 

No 56 (26.8) 

We collected data from 209 elderly people with almost 

equal representation from each of three areas. The 

average age of the total participants was 66.8 (SD=6.3, 

range: 60-90) years and 61.7% were males. The socio-

demographic and descriptive characteristics of study 

participants are shown in Table 1. Mean heights and 

weights were greater among men compared with women, 

the difference being statistically significant. The average 

MNA score was 23.5 (SD=4.3, range: 7-30) and that of 

BMI was 23.8 (SD=3.9, range: 15.6-38.9). Mean MNA 

score was almost equal for both men and women. Of 209 

study participants, 183 showed functional independence 

based on ADL scores and 153 based on IADL scores. 

According to BMI, 8.1% of the elderly people were 

underweight, 25.8% were overweight and 34.4% were 

obese. The total MNA score was significantly correlated 

with BMI (r=0.47; p<0.001) (As shown in Figure 1). 

Thirty subjects lived alone and majority were not 

requiring any support services. 

 

Figure 1: Scatter plot and Spearman correlation 

coefficient (r) of BMI and total MNA score. 

BMI=Body Mass Index; MNA=Mini Nutritional 

Assessment 

Nineteen participants (9.1%) were classified as 

malnourished, 68 (32.5%) participants were at risk of 

malnutrition and the remaining 122 (58.4%) were 

classified as having normal nutritional status. 

Malnutrition status (MNA score <17) was seen almost 

equally between men and women. Sixty-six per cent of 

the elderly consumed three meals daily, 34% had two 

meals daily and consumption patterns varied significantly 

with nutritional status. Smoking and alcohol 

consumption, each were seen in nearly 17% of elderly 

people. No significant association was observed between 

smoking or alcohol consumption with malnutrition. 

The comparison between well nourished, at risk of 

malnutrition and malnourished groups showed significant 

differences with respect to the mean values of weight, 

BMI, MUAC and CC whereas groups were similar with 
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respect to the mean height and gender distribution (As 

shown in Table 2). The risk factors associated with 

malnutrition were old age, low education level, staying 

single, unemployed, low socio-economic status, less than 

three meals daily and use of oral medications (As shown 

in Table 3). Among the functional characteristics studied, 

both ADL and IADL dependence was significantly 

associated with malnutrition. 

Table 2: Association between MNA scores and anthropometric measurements of elderly people (n=209). 

Variable 
Well nourished 

MNA >23.5 

At risk of malnutrition 

MNA 17-23.5 

Malnourished 

MNA <17 
P value 

No. (%) 122 (58.4) 68 (32.5) 19 (9.1)  

Age (mean ± SD) 65.6±5.1 66.7±5.7 75.3±8.7 <0.001 

Male / Female 76/46 41/27 12/7 0.955 

Weight (kg) 67.8±10.1 61.3±11.0 50.3±7.3 <0.001 

Height (cm) 164.5±8.4 162.8±6.2 163.7±4.5 0.310 

BMI (kg/m
2
) 25.0±3.1 23.2±4.4 18.7±1.9 <0.001 

MUAC (cm) 25.4±6.9 24.3±5.5 20.2±1.2 0.004 

CC (cm) 34.1±3.7 31.5±4.6 27.4±1.4 <0.001 

MNA = Mini Nutritional Assessment; BMI = Body Mass Index; MUAC = Mid Upper Arm Circumference; CC = Calf Circumference 

Table 3: Comparison of socio-demographic characteristics with nutritional status according to MNA scores of 

elderly people. 

Socio-demographic characteristics 
Well nourished 

N (%) 

At risk of 

malnutrition 

N (%) 

Malnourished 

N (%) 
P value 

Age (in years) 

<65 63 (67.7) 28 (30.1) 2 (2.2) 

<0.001 65-75 52 (53.6) 39 (40.2) 6 (6.2) 

>75 7 (36.8) 1 (5.3) 11 (57.9) 

Sex 
Female 46 (57.5) 27 (33.8) 7 (8.8) 

0.955 
Male 76 (58.9) 41 (31.8) 12 (9.3) 

Completed secondary school 
No 84 (52.8) 59 (37.1) 16 (10.1) 

0.016 
Yes 38 (76.0) 9 (18.0) 3 (6.0) 

Marital status 
Single 24 (38.7) 22 (35.5) 16 (25.8) 

<0.001 
Married 98 (66.7) 46 (31.3) 3 (2.0) 

Occupation 
Non-working 79 (54.9) 47 (32.6) 18 (12.5) 

0.032 
working 43 (66.2) 21 (32.3) 1 (1.5) 

No. of household members 
<4 65 (66.3) 26 (26.5) 7 (7.1) 

0.090 
>=4 57 (51.4) 42 (37.8) 12 (10.8) 

Per-capita income (INR) 
<7000 53 (48.2) 44 (40.0) 13 (11.8) 

0.007 
>=7000 69 (69.7) 24 (24.2) 6 (6.1) 

Smoking  
Yes 23 (62.2) 10 (27.0) 4 (10.8) 

0.677 
No 99 (57.6) 58 (33.7) 15 (8.7) 

Alcoholism  
Yes 23 (63.9) 9 (25.0) 4 (11.1) 

0.547 
No 99 (57.2) 59 (34.1) 15 (8.7) 

Comorbidity  
Yes 71 (55.0) 42 (32.6) 16 (12.4) 

0.095 
No 51 (63.8) 26 (32.5) 3 (3.8) 

Oral medication 
Yes 29 (33.7) 43 (50.0) 14 (16.3) 

<0.001 
No 93 (75.6) 25 (20.3) 5 (4.1) 

Living alone 
Yes 18 (60.0) 9 (30.0) 3 (10.0) 

0.914 
No 104 (58.1) 59 (33.0) 16 (8.9) 

Number of meals daily 
<3 31 (44.3) 31 (44.3) 8 (11.4) 

0.013 
≥3 91 (65.5) 37 (26.6) 11 (7.9) 

Functional characteristics 

ADL independent 
Yes 115 (62.8) 59 (32.2) 9 (4.9) 

<0.001 
No 7 (26.9) 9 (34.6) 10 (38.5) 

IADL independent 
Yes 100 (65.4) 46 (30.1) 7 (4.6) 

<0.001 
No 22 (39.3) 22 (39.3) 12 (21.4)          
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DISCUSSION 

The present study used the MNA tool, developed by 

Guigoz, to determine the prevalence of malnutrition or 

malnutrition risk in elderly people 60 years and above.8 

To our knowledge, this is the first report to describe the 

prevalence of malnutrition and its associated factors in 

elderly people in Khammam. In the present study, we 

found 9.1% of the study participants as malnourished, 

32.5% were at risk of malnutrition and the remaining 

58.4% were having normal nutritional status. Studies 

conducted in other parts of India reported prevalence of 

malnutrition between 7 and 19%.10-13 While in other 

countries it is reported between 0.4 and 24%.15-19 These 

studies observed different prevalence rates of 

malnutrition due to use of different definitions for 

malnutrition and different settings such as private 

households, general practice, communities and 

institutions. Because of these differences, the prevalences 

found are difficult to compare. Among the socio-

demographic characteristics assessed, older age, lower 

education level, staying single, unemployed, low income, 

use of oral medications and less than three meals daily 

were associated with malnutrition.  

In this study, older age was associated with lower MNA 

scores. This finding has been shown in some previous 

studies13,20 while others have shown that age has no effect 

on nutritional status.21,22 We observed that the older 

participants were less active and reported reduced 

appetite and decreased food intake. Therefore, increased 

focus on nutritional status is required as the age of the 

elderly people increases. Previous studies have shown 

that age is associated with increased anorexia and further 

development of malnutrition among the older 

population.23-25 In addition, studies have also shown that 

the prevalence of malnutrition is low in community living 

elderly people but the risk for malnutrition increase 

substantially with increase in age.16,21,26 In the present 

study, we failed to observe an association between gender 

and nutritional status in contrast to some previous 

studies.13,18 In this study, nutritional status was associated 

with education. This could be explained by the fact that 

higher education can lead to higher income and better 

lifestyle resulting in a better nutritional status. 

Furthermore, educated people are more informed about 

the importance of food for health and more able to 

understand nutrition. Several authors found that a higher 

educational level contributes to a better nutritional 

status.16,18,21  

In the current study, malnutrition was more commonly 

observed among those with a single marital status 

(unmarried, divorced or widowed). A recent systematic 

review of 28 observational studies provided strong 

evidence for the lack of association between the death of 

a spouse and malnutrition, while some studies have 

suggested that there is a relationship between marital 

status and nutritional status, these results remain 

controversial.20,27 Although the precise mechanism by 

which marriage confers health benefits are unclear, 

studies have shown that married adults have better health 

and survival.18 Hence, the nutritional status of the elderly 

can be improved by special attention to those who are 

single. Similar to findings of study in Lebanon, we found 

strong association between occupation status and 

malnutrition.7 In this study, higher income was inversely 

associated with malnutrition which was already reported 

in a study conducted among elderly people in Colombia 

where no income was significantly associated with a 

lower MNA score.28 Other authors also revealed the same 

finding that elderly people who live in poverty are at 

greater risk of malnutrition.19 This effect could be due to 

reduced food availability, consumption of food low in 

essential nutrients and growing food insecurity as a result 

of low income. The socio-economic conditions also 

influence dietary choices and eating patterns thereby 

affecting the nutritional status. Many studies reported a 

strong association between smoking or alcoholism with 

malnutrition.16 However, in this study, we could not 

observe any such association. 

The present study found that elderly people on oral 

medications were malnourished than those who were not 

on oral medications. Oral medications among elderly 

people may lead to malnutrition by impairing food 

absorption or enhancing excretion, or by causing nausea, 

vomiting, diarrhea, constipation.29 Previous studies have 

also observed the same association between the use of 

oral medications and malnutrition.20,21 No significant 

association was found between living status and 

nutritional status in the current study which was in 

consonance with studies done by Agarwalla in India and 

Winter in Australia.13,15 However, some studies have 

shown that malnutrition was more prevalent among 

elderly people who lived alone.16  

In this study we found that lower MNA scores were 

associated with those elderly people who had less than 

three meals daily. A similar finding was reported in south 

India where most of the elderly malnourished or at risk of 

malnourishment consumed less than three meals daily.10 

Other studies have shown that dry mouth, chewing and 

swallowing problems and difficulty preparing or eating 

full meals contributed to malnutrition.30 

BMI is often used as a screening tool for the assessment 

of nutritional status in primary health care. In this study, 

the elderly people who were identified as being 

malnourished or at risk of malnutrition had a significantly 

lower mean weight and BMI than those who were 

classified as well nourished. Consistent with our findings, 

a 2017 study conducted in rural Nepal showed similar 

results.18 Interestingly, more than one third (45.5%) of at 

risk group had a BMI over 23, putting them in the 

overweight or obese category. Therefore, using BMI as a 

sole indicator of nutrition would fail to identify 

nutritional issues in these individuals. Previous studies 

have linked malnutrition to functional insufficiency.31 

Many studies have used activities of daily living (ADL) 
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and instrumental activities of daily living (IADL) scales 

for the assessment of functional status among elderly 

people.13,17,28 In this study, the rates of ADL-dependency 

and IADL-dependency were significantly higher in 

malnourished group.  

In the present study, we observed three limitations. 

Firstly, the cross-sectional design of the study does not 

allow examination of causal relationships. Secondly, the 

association between cognition and nutritional risk is not 

tested. Finally, the selection of only three areas for the 

purpose of the study limits the generalization of the 

results to the whole population. 

CONCLUSION  

The overall prevalence of malnutrition among elderly 

people was found to be 9.1%, but the proportion of 

elderly people at risk of malnutrition was relatively high 

(32.5%). The possible predictors were older age, lower 

education level, staying single, unemployed, low income, 

use of oral medications and less than three meals daily. 

Functional status, assessed by ADL and IADL, also was 

correlated with nutrition status. Diagnosis and treatment 

of elderly people at high risk for malnutrition based on 

the findings of this study may improve functional status 

and prognosis of elderly people. 
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