
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract:  

Background: The elderly are one of the most vulnerable and high risk groups in terms of health status in any society. 

Nutrition is an important determinant of health in persons over the age of 60 years. Malnutrition in the elderly is often 

under diagnosed and neglected. Careful nutritional assessment is necessary for both the successful diagnosis and 

development of comprehensive treatment plans for malnutrition in this population. “You do not heal old age. You protect 

it; you promote it; you extend it [1].” Evaluation of nutritional status and chronic morbidity status are important for any 

health action plan.  Aim: To estimate the nutritional status and prevalence of non communicable diseases among the rural 

elderly. Methodology: A community based Cross sectional study conducted during the period of December 2011 to June 

2012. Persons aged 60 and above years and willing to participate into the study. Random sampling design was used; 

twenty three elderly were selected randomly from each of the selected villages. In final analysis a total of 571 individuals 

included for this study. Data was analysed by Chi squire and Z tests, at 95% confidence interval; p value less than 

0.05(p<0.05) was consider for significant. Results: Out of the 571 elderly persons 297 (52.1%) were males and 

274(47.9%) were females. Mean age for the entire study population was 69.8 +7.8 years. The mean weight of the studied 

elderly persons was 46.2+10.1 Kgs. Nearly half of the elderly 236 (41.3%) were undernourished (BMI<18.5), 297 

(52.0%) were in normal nutrition or overweight 38 (6.6%). Majority of the elderly people were suffered with one or more 

chronic diseases. Mainly visual defects 400 (70.0%) followed by musculoskeletal system disorders 197 (34.5%), anaemia 

122 (21.3%) and hearing defects 118 (20.8%). Conclusions and recommendations: This study will be important tool to 

plan the health actions. Geriatric nutritional centres as to be establish in the rural areas like that of ICDS to provide the 

adequate nutrition to the elderly. Old age pension scheme has to implement in all the states especially in the rural area for 

the elderly people to make them financially independent and it should be revised frequently based on consumer price 

index. 
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Introduction 
 The elderly are one of the most vulnerable 

and high risk group in terms of health status in any 

society. Nutrition is an important determinant of 

health in persons over the age of 60 years. 

Malnutrition in the elderly is often under diagnosed, 

careful nutritional assessment is necessary for both 

the successful diagnosis and development of 

comprehensive treatment plans for malnutrition in 

this population. Evaluation of nutritional status and 

chronic morbidity status are important for any health 

action plan. 

 

Material and Methods 

 A community based Cross sectional study 

conducted during the period of December 2011 to 

June 2012. Persons aged 60 years and above, willing 

to participate was taken into the study. Random 

sampling design was used, in the first stage twenty 

five villages were selected by stratified random 

sampling method from the district of Trichy in one of 

the South Indian state of Tamilnadu. In the second 

stage twenty three elderly selected randomly from 

each of the selected villages. As per the Susma 

Thiwari et al (2) the prevalence of nutritional 

morbidity (Under nutrition and obese) is 42.0% 

among the rural geriatrics. The sample size for this 

study on evaluation of nutritional status was 

calculated by using the formula 4pq/d
2
. In final 

analysis a total of 571 individuals included for this 

study. From this selected study sample the data was 

collected regarding age, sex, weight, height, and BMI 

etc. was collected with the pretested personal 

interview questionnaire. Following tools we applied 

in this study to measure weight, height and BMI 

were. 1) Weight was measured using electronic 

weighing machine with barefoot and light clothing to 

the nearest 0.1 Kg.  2) The height was measured 

using stadiometer with the elderly standing upright 

with heals close to each other, arm hanging by the 

side, eyes looking straight forward and Frankfurt’s 

plane (line joining the floor of the external auditory 

meatus and floor of the orbit) in the horizontal plane. 

The height was measured to the nearest 0.5 

centimetres.  

Body mass index was calculated using the formula:

m²in Height 

Kg.in Weight 
   

 

 

Body mass index was classified according to WHO 

classification 

Statistical analysis: Data was analysed by Z test, at 

95% confidence interval; p value less than 

0.05(p<0.05) was consider for significant, SPSS 

Version 12 Statistical Software was used to analyse 

the data.   

 

Results 

 Out of the 571 elderly persons 297 (52.1%) 

were males and 274(47.9%) were females. Majority 

of the elders 340(59.6 %) were found in the age 

group 60-69 years. Mean age for the entire study 

population was 69.8 +7.8 years; mean age of males 

and females was 68.8+8.2 and 69.6 +7.4 years 

respectively. The difference between two means was 

not statistically significant (P> 0.05). Out of 571 

elderly persons 400 (70.1%) were illiterate, 109 

(19.1%) were just literate and 56 (9.8%) were 

educated up to primary level. 

 Nearly half of the elderly 236 (41.3%) were 

undernourished (BMI<18.5), 297 (52.0%) were in 

normal nutrition status, while only 35 (6.1%) and 3 

(0.5%) were overweight and obese respectively. 

Among 297 elderly male 115 (38.7%) were 

undernourished and among 274 females121 (44.1%) 

were undernourished. And among 38 overweight or 

obese (BMI>25) elderly, eighteen (48.1%) were 

male and 20 (51.9%) were females were (χ2 =5.51, 

DF=4, p>0.05 Not significant).  Details of the 

demographic distribution of nutritional status of the 

elderly have been provided in table 1& 2.  The mean 

weight of the studied elderly persons was 46.2+10.1 

Kgs. Mean weight of elderly males and females was 

found to be 50.4+10.2 and 41.7+ 7.8Kg respectively 

(Z=9.76, P< 0.01 Significant). The mean height of 

persons was 153.5+10.1 cms. Mean height of elderly 

males and females was found to be 160.4+7.1and 

146.1+7.1 cm respectively (Z=20.29, P< 0.01 

Significant). Mean Body Mass Index (BMI) of 

elderly males and females was found to be 19.59 + 

3.39 and 19.52 + 3.37 Kg/m2 respectively (Z=0.21, 

P>0.05, Not significant). 

 Of the total elderly subjects vitamin 

deficiencies were found among 24 (4.2%). Higher 

proportion of females were suffering from vitamin 

deficiency 17 (70.7%) compared to males 7 (29.3%). 

Anaemia (pallor) was present in 102 (17.8%); [45 

(44.1%), 57 (55.9%)] elderly males and females 

respectively. Distribution of chronic Morbidity 
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status based on gender and BMI among Elderly 

Population has been provided in table 3&4.  
 

 

Table 1: Distribution of Elderly Population According to the Body Mass Index 

Body Mass Index Male Female Total 

No. % No. % No. % 

Severe Thinness (<16.0 Kg/m
2
) 46 8.1% 32 5.6% 79 13.8% 

Moderate Thinness (16.0 to 16.9 Kg/m
2
) 27 4.7% 36 6.3% 63 11.0% 

Mild Thinness (17.0 to 18.4 Kg/m
2
) 

42 7.4% 53 9.3% 95 16.6% 

Normal Range  (18.5 to 24.9 Kg/m
2
) 164 28.7% 133 23.3% 297 52.0% 

Overweight (25.0 to 29.9 Kg/m
2
) 

17 3.0% 18 3.2% 35 6.1% 

Obese     (≥ 30.0 Kg/m
2
) 1 0.2% 2 0.4% 3 0.5% 

Total 297 52.0% 274 48.0% 571 100.0% 

(χ
2 
=5.51, DF=4, p>0.05 Not significant).  

 

Table 2: Distribution of Elderly According to the Body Mass Index and Caste 

 

BMI GENERAL SC/ST BC TOTAL 

 Number  Percentage  Number  Percentage  Number  Percentage  Number  Percentage  

<18.5 74 34.1% 61 50.0% 101 43.5% 236 41.3% 

18.5-

24.9 
126 58.1% 57 46.7% 114 49.1% 297 52.0% 

25.0-

29.9 
18 8.3% 3 2.5% 14 6.0% 35 6.1% 

>30 1 0.5% 0 0.0% 2 0.9% 3 0.5% 

Total 219 100.9% 121 99.2% 231 99.6% 571 100.0% 

 (χ
2 
=10.51, DF=4, p<0.05 significant).  
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Table 3: Distribution of Morbidity among elderly population 

Diseases 
Total Male  Female 

OR 95% C.I χ
2
 p value 

No. % No. % No. % 

Cardiovascular 65 100.0% 22 34.0% 43 66.0% 0.43 0.22 to 0.81 6.90 <0.05
#
 

Hypertension 47 100.0% 22 47.1% 25 52.9% 0.80 0.39 to 1.6 0.37 >0.05* 

Musculoskeletal 197 100.0% 81 40.8% 117 59.2% 0.50 0.33 to 0.75 10.9 <0.001
#
 

Respiratory 86 100.0% 47 54.8% 39 45.2% 1.14 0.66 to 1.96 0.22 >0.05
*
 

Neurological 46 100.0% 22 48.5% 24 51.5% 0.85 0.42 to 1.7 0.18 >0.05
*
 

Diabetes 22 100.0% 15 68.8% 7 31.3% 2.08 0.71 to 6.09 1.86 >0.05
*
 

Skin 31 100.0% 13 40.9% 18 59.1% 0.62 0.26 to 1.48 1.16 >0.05
*
 

Anaemia 122 100.0% 54 44.3% 68 55.7% 0.67 0.41 to 1.08 2.69 >0.05
*
 

Visual Disorders 400 100.0% 195 48.6% 206 51.4% 0.62 0.40 to 0.96 4.60 <0.05
#
 

Mental illness 25 100.0% 14 55.6% 11 44.4% 1.17 0.45 to 3.04 0.11 >0.05* 

Hearing Impaired 118 100.0% 49 41.2% 69 58.8% 0.57 0.35 to 0.93 5.09 <0.05
#
 

 

 

Table 4: Distribution of elderly according to the body mass index and chronic diseases  

BMI Hypertension CVS Diabetes 

Present Absent Total Present Absent Total Present Absent Total 

<18.5 1 141 142 13 130 142 1 141 142 

18.5-24.9 8 87 95 14 81 95 1 94 95 

>25.0 38 296 334 39 295 334 20 314 334 

Total 47 524 571 66 505 571 22 549 571 

 X
2 
=18.8; p<0.001 S* X

2 
=

 
17.4; p< 0.001 S* X

2 
=7.53; p< 0.05 S* 

*S = Significance   

 

 

Discussion 

 In the present the mean age of the study 

population was 69.8+ 7.83 years, with males and 

females contributing 52.1% and 47.9% respectively, 

sex ratio of the elderly was 920 females per 1000 

males. Similar studies conducted by Anjali [3], Rajan 

[4] and were also reported similar age and sex 

distribution of study population.  

 The mean weight of the studied elderly 

persons was 46.2+10.1 Kgs. Mean weight of elderly 

males and females was found to be 50.4+10.2 and 

41.7+ 7.8Kg respectively (Z=9.76, P< 0.01 

Significant). The results of the present study are 

corroborated by the report of National Nutrition 

Monitoring Bureau (NNMB) which states that the 

average weight of men and women aged 60 years and 

above was 49.1 +8.79 Kgs and 42.2+9.1 Kgs 

respectively. Purty et.al reported that the average 

weight of the persons aged 60 years and above was 

45.4+10.9 Kgs; males 49.4 Kgs and females 42.2 

Kgs in rural Tamilnadu which is similar to the 

present study [5]. Men had significantly greater mean 

weight compared to women (p <0.001) in other study 

conducted in Orissa [6].  

 The mean height of persons was 153.5+10.1 

cms. Mean height of elderly males and females was 
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found to be 160.4+7.1and 146.1+7.1 cm respectively 

(Z=20.29, P< 0.01 Significant). The results of the 

present study were corroborated by the National 

Nutrition Monitoring Bureau (NNMB) report in 

which average height of elderly men and women 

aged 60 years and above was found to be 

161.0+6.13cms and 147.9 +5.75 cms respectively. 

[6]    Purty et.al found that the average height of 

elderly persons in rural areas of Tamilnadu was 153 

+0.096 cms and among males and females 158 cms 

and 148 cms respectively which is similar to the 

present study [5]. Men had significantly greater mean 

height compared to women (p < 0.001) in other study 

conducted in Orissa [6].  

 Mean Body Mass Index (BMI) of elderly 

males and females was found to be 19.59 + 3.39 and 

19.52 + 3.37 Kg/m2 respectively (Z=0.21, P>0.05, 

Not significant). Purty et al found that the mean BMI 

of elderly persons was 19.02+9.21 Kg/m2 and among 

men and women it was 19.31+12.7 Kg/m2 and 

18.83+8.95 Kg/m2 respectively in rural areas of 

Tamilnadu [5]. Which is lower compared to the 

present study. Das et.al reported that the mean BMI 

among men and women aged 50 years and above was 

24.04 Kg/m2 and 22.20 Kg/m2 respectively which 

are higher compared to our study [7]. This may be 

due to inclusion of persons aged 50 years above in 

their study. 

 More number of elderly persons (41.5%) 

were undernourished (BMI <18.5 Kg/m2), only half 

of the elderly persons were in the normal range of 

BMI (18.50 to 24.99 Kg/m2), while very few elderly 

were 6.1% overweight (BMI 25.00 to 29.99 Kg/m2) 

and 0.6% obese (BMI ≥30.00 Kg/m2). Majority of 

the elderly women 45.0% were undernourished 

compared to elderly men 38.5% and 6.1% of males 

and 7.1% of females were overweight or obese. Bose 

et.al8 in their study found that the prevalence of 

under nutrition (BMI < 18.5) among elderly persons 

was 43.5% sex wise the prevalence of under nutrition 

among men and women was 38 % and 49 % 

respectively which is comparable to the present 

study. At least half of elderly (≥ 60 year) women 

were chronic energy deficient (BMI < 18.5) and 2 % 

of elderly men and 7% of elderly women were 

overweight (BMI ≥ 25) respectively. Arlappa et.al 

[8] reported that the prevalence of chronic energy 

deficiency was 65.4% among females 61.8% among 

males in tribal areas which is higher compared to the 

present study. This may be due to different dietary 

pattern of the tribal which may be inadequate for the 

elderly also.  

Around 49% of the elderly persons were suffering 

from hypertension (45%) and ischemic heart disease 

(4%) respectively. In a study by Prakash et al [9] 

prevalence of hypertension was 48%. Joshi et.al [10] 

study in Northern India found 49% of the elderly had 

hypertension in rural area which is comparable to the 

present study. In a multi centric study carried out by 

the hypertension study group [11] found that the 

prevalence of hypertension was 55% and 53% in 

rural areas of Kerala (India) and Dhaka (Bangladesh) 

respectively. 

 In this study 39.2% of the elderly persons; 

52.3% women and 27.1% men were suffer with 

musculoskeletal problems. Kishore et al [12] 

observed that 40% and 36.8% of elderly were 

affected by locomotor problems.  Worldwide 

estimates that 9.6% of men and 18.0% of women 

aged 60 years and above were affected by 

symptomatic osteoarthritis. Only 4% of elderly were 

known cases of diabetes mellitus. Low percentage 

was observed may be due to the large number of 

elderly were not undergone diabetes screening tests.  

Males were affected twice (5%) as common as 

females (2.5%) by diabetes mellitus. In Garg B.S. 

et.al [13] reported the prevalence of diabetes mellitus 

as 4.2 percent among elderly persons, which is 

comparable to the present study. Joshi K et.al [10] 

found 5.5% of elderly persons affected by diabetes 

mellitus. Also males were affected twice as common 

as females, which is comparable to the present study. 

Nearly 18% of elderly persons were affected by 

anaemia. Kullah et al [14] reported that among 

persons aged 60 years and above 15.2% were 

anaemic, which is lower compared to the present 

study. 

 

Conclusions and recommendations:  

 This study showed that the epidemiology of 

nutritional status of rural elderly is being important 

tool to plan the health actions. Although we have 

evidence about the effectiveness of some 

interventions in elderly people, and many advances 

have been made in the care of elderly people, still 

some gap in our knowledge remains. Geriatric 

nutritional centres as to be establish in the rural areas 

like that of ICDS to provide the adequate nutrition to 

the elderly. Old age pension scheme has to 

implement especially in the rural area for the elderly 

people to make them financially independent it has to 

be revised frequently based on consumer price index. 

Geriatric health care services be made a part of the 

primary health care services, mandatory training for 
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all health care providers in the primary and 

secondary health care services.  
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