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ABSTRACT

Introduction: With the rise in aged population there is a greater need to look into their nutritional and physical disability
aspects which is otherwise neglected. The study aimed to assess the prevalence of malnutrition, anemia and physical disability
among the community-dwelling aged population. Materials and Methods: A cross-sectional study was carried out in a rural
block of north Tamil Nadu. Seventeen villages were selected using cluster sampling based on probability proportional to
size. A total of 340 participants of age 60 years and above were selected from these clusters using simple random sampling.
Nutritional status and physical disability were assessed using mini nutritional assessment scale and Barthel index. Blood
samples were collected for anemia. Appropriate data entry and statistical analysis were done in EPIDATA and SPSS 16.
Statistical Analysis Used: Besides calculating prevalence chi square and logistic regression tests were done to identify associated
risk factors. Results and Conclusions: The overall prevalence of “at risk of malnutrition,” anemia and physical disability were
10.9%, 38.2% and 20.6%, respectively. None of the community-dwelling aged population was found to be malnourished. Anemia
and physical disability were significantly higher among the older age group [(OR 2.29 (1.17-4.89), (OR 2.81 (95% CI 1.31-6.04),
respectively]. Similarly women were more affected with physical disability than men (OR 2.27 (1.28-4.02)). Further studies need
to be done to explore the reasons for high prevalence of anemia.
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Introduction

The population of the aged across the world will be 15 percent
of the total population by 2025!" with Asia witnessing doubling
of old age dependency ratio by 2050. India’s “National policy
on older persons” classifies 60 years and above as aged!”
who will constitute 10% of the total population by 20211
putting pressure on government as the demand for financial
and social support increase due to health and related issues
whose prevalence vary between 2% and 37%!"% as per vatrious
hospitalized or institutionalized studies. With the rise in geriatric
population in India, it is important that we look into various
health issues encountered by them.' Nutrition, anemia and
physical disability of the aged are neglected aspects despite being
vital health problems.!""""" This study looks into nutritional and
physical disability aspects of a community-dwelling geriatric
population.
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Materials and Methods

A cross-sectional study was carried out, among those who were
aged 60 years and above, in one of the rural blocks of north
Tamil Nadu in India. The total population of the block was
about 1,16,000, which was distributed in 88 villages. A sample
size of 340 was calculated using the prevalence of physical
disability 27%,1 absolute precision of 7%, design effect of 2%
and drop out of rate of 5%. Multi-staged sampling was carried
out. The first stage was a cluster sampling where clusters were
selected based on probability proportional to size (PPS). The
second stage of sampling involved selecting the aged from within
the clusters by simple random sampling, A written informed
consent was taken from all the participants. A semi-structured
interviewer administered questionnaire was used, the part 1
of which included socio-demographic characteristics and
part 2 and part 3 were mini-nutritional assessment (MNA)!'
scale and Barthel index, respectively. MNA is a simple reliable
scale with definite thresholds. No prior training is needed to use

(17,18

the scale.l'”"® It has two parts: Screening and assessment. Those
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who were found to be malnourished or at risk of malnutrition
were further assessed with the assessment part. Finally, the
screening and the assessment scores were added to calculate
the malnutrition indicator score. The scoring and classification
of MNA scale are given in Table 1. Barthel index was used to
assess physical disability. The total score of Barthel index was
100. In this, we considered anyone with a score less than 100 as
having some disability. Barthel index is a very simple tool and
can be casily administered by health care professional.'! A 5 ml
blood was collected from each study participant to measure
hemoglobin level.

Results

A total of 340 aged from 17 different villages participated in the
study. About 73% were in the age group 60-69 years, 23% in
the age group 70-79 years and the remaining participants were
in the age group 80 years and above. Of total, 46.8% (159) were
men and 53.2% (181) were women. 69.7% (237) were currently
married. Almost one third (29.7%, 101) of the study population
was not currently martied, of whom 84 were widows and 17 were
widowers. More than half of the study population, 57.9% (197),
were living with their sons. Nearly 33% (115) of them were
not staying with their children. A total of 46.5% (158) were in
nuclear family and the rest wete in extended/joint family. The
nuclear family included people who had their unmarried children
living with them. Of the 340 participants 22 (6.5%) were living
in government made houses. 5.3% (18) and 9.4% (32) of the
participants were living in hut and katcha houses, respectively.
More than half, 54.7% (186), were living in pucca houses. There
were three (0.9%) participants who were living in mansions.
Houses were made in their own property by majority of the
participants (97.1%, 330), and 1.8% (6) were staying in rented
property. Of the remaining, two houses were in government land
and two in neighbors’ land on which they were living without
paying any rent. Majority of the study population belonged to
upper lower socio-economic status (ses) (57.6%, 196) followed by
lower middle (30.6%, 104) and upper middle category (7.6%, 20)
of modified Kuppuswamy scale. There were 1.2% (4) and 2.9%
(10) participants in upper and lower socio-economic group,
respectively. A total of 82.7% (281) were having associated
co-morbidities. The prevalence of different co-morbidities
among the study population is given in Table 2. About 83.5% of
those belonging to the low ses and 82.1% of those belonging to
the middle/high ses had associated co-morbidities. Neatly 43%
(147) had more than one co-morbidity.

Prevalence of anemia

The overall prevalence of anemia among the study population
was 38.2% (95% CI 33.0—43.4). The percentage of women and
men who were anemic were 38.7% and 37.7%, respectively. The
mean hemoglobin was 12.05 g/dl among women, ranging from
5.4 ¢g/dlto 15.2 g/dl. For men the mean was 13.5 g/dl with range
being 6.1-20.8 g/dl. Anemia was classified into mild, moderate
and severe using the WHO cut-off points.” The details are given
in Tables 3 and 4.
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Table 1: MNA score classification

Screening score: Subtotal max 14 points

12-14 points Normal nutritional status
8-11 points At risk of malnutrition
0-7 points Malnourished

Assessment max score: 16 points
Total assessment 30 points (malnutrition indicator score)
24-30 points
17-23.5 points

Less than 17 points

Normal nutritional status
At risk of malnutrition
Malnourished

Table 2: Percentage of different co-morbidities

Co-morbidity Percentage
Joint pain 48.8
Poor vision 33.2
Poor hearing 9.7
Hypertension 23.8
Diabetes 141
Asthma/chronic obstructive pulmonary disease 4.4
Ischemic heart disease 2.1
Cerebro-vascular accident 1.5

Table 3: Classification of hemoglobin and anemia
among women

Hemoglobin category Frequency (%)
Normal (12 g/dl and above) 111 (61.3)
Mild anemia (10-11.9 g/dl) 52 (28.7)
Moderate anemia (7-9.9 g/dl) 14 (7.8)
Severe anemia (less than 7 g/dl) 4 (2.2
Total 181 (100)

Table 4: Classification of hemoglobin and anemia
among men

Hemoglobin category Frequency (%)
Normal (13 g/dl and above) 99 (62.3)
Mild anemia (12-12.9 g/dl) 34 (21.4)
Moderate anemia (9-11.9 g/dl) 19 (11.9)
Severe anemia (less than 9 g/dl) 7 (4.4)
Total 159 (100)

A sub-group analysis has been carried out for the age group
60—69 years, 70-79 years and 80 years and above and it was
noticed that the mean hemoglobin was decreasing with the
increase in age category. The mean hemoglobin values were
12.9, 12.4 and 11.8, respectively, but this was not found to
be statistically significant (P=0.56; df=2).

Prevalence of malnutrition

At the end of screening using MNA, 83 out of 340 (24.4%)
were at risk of malnutrition. The remaining 75.6% had normal
nutritional status. Those who wete at risk of malnutrition
were further analyzed using the assessment part of MNA
scale to find out the actual prevalence of malnutrition. The
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study showed there was no malnutrition among community
dwelling geriatric population. The prevalence of “at risk of
malnutrition” was 10.9% (95% CI 7.52-14.28). Of 37 who
were “at risk of malnutrition” 17 (45.9%) were anemic. Sub-
group analysis has been carried out for the age groups 60—
69 years, 70—79 years and 80 years and above which showed a
gradual decrease in the mean MNA score, 26.1, 25.5 and 25.3,
respectively and this decrease was found to be statistically
significant (P = 0.44; df=2).

Prevalence of physical disability

The prevalence of disability among the study population, as per
Barthel index score less than 100, was 20.6% (95% CI 16.2-25.0).
The remaining 79% of the study population did not report any
physical disability. The most affected domain in the Barthel index
was climbing stairs were 56 (16.5%) participants needed help and
the remaining 2 (0.6%) were unable to climb. In all the other
domains feeding, bathing, grooming, dressing, bowel bladder
incontinence, toilet use, transfer and mobility of the participants
were independent. Only two or three needed help in each domain.
Further subgroup analysis done for the age category 60—69 years,
70-79 years and 80 years and above showed a decreasing trend in
mean Barthel score, 99.02, 97.67 and 94.69, respectively and this
difference was statistically significant (P=0.001; df=2).

Factors affecting anemia

Logistic regression was done comparing anemia and factors
like gender, age, place of stay and socio-economic status (ses)
the details of which is given in Table 5. Nearly 57% of the
participants in the age group 75 years and above were anemic
as compared to 36.1% in the age group 60—74 years, which
was statistically significant (OR 2.399 (95% CI 1.177—4.889);
P<0.005). The percentage of people who were anemic in both
the gender was almost equal. 40.8% of the people belonging
to the low ses were anemic whereas only 34.3% were anemic
in middle and high ses combined. (P = 0.227). 21.7% of those
who were at risk of malnutrition was found to have moderate or
severe anemia as compared to 11.6% among those with normal
nutritional status (P=0.56; OR 2.124 (0.967-4.664)).

Factors affecting at “risk of malnutrition” and
physical disability

71.7% of those who are at risk malnutrition had low ses
while the remaining 28.3% had middle/high ses (P=0.096).
Logistic regression looking for the association between
at risk of malnutrition and factors like gender, age, place
of stay and socio-economic status showed no statistically
significant association. When looked for the association
between above-mentioned factors and physical disability, it was
found that as age increases, physical disability also increases
(Odds ratio=2.81 (95% CI 1.31-6.04), P=0.008). It was also
noticed that physical disability was more among females
(Odds ratio 2.27 (1.28—4.02); P value=0.005) than among males.
No statistically significant association was noted with place of
stay and socio-economic status.

Discussion

A cross-sectional study has been carried out in the rural block of
North Tamil Nadu among geriatric population of age 60 years and
above to understand their socio-demographic profile, nutritional
status and physical disability level. The cluster sampling with
probability proportional to size was used to remove inter-cluster
and intra-cluster variability. Data was collected from 340 study
participants and selected by simple random sampling from the
17 clusters. This included 181 female and 159 male participants.
All statistics show that the sex ratio in the age group 60 years
and above is 105 per 100 males.” Among out participants this
ratio was more or less maintained, with 113 women per 100 men.
There was five times more number of widows than widowers,
nearly half the aged women were widows. This is in consistent
with the general trend seen in India where, due to mortality
and marriage pattern, a number of men entering into the age
group 60 years and above are still married compared to women
in the same age group.” In India, being deeply patriarchal, it
is the male child who provided the social security for the aged
since antiquity."! This study had found that only 60% wete living
with their sons and were part of extended or joint family. The
rest were living in nuclear families. Whether it was an indication

Table 5: Factors affecting Anemia

Variable Anemia (%) Unadjusted Adjusted
Present Absent P Odds ratio (95% CI) Odds ratio (95% CI) P
Gender
Female 70 (38.7) 111 (61.3) 0.859 1.04 (0.67-0.61) 0.99 (0.63-1.55) 0.976
Male 60 (37.7) 99 (62.3)
Age category
> =75 years 20 (57.1) 15 (42.9) 0.015 2.36 (1.16-4.8) 2.39 (1.17-4.88) 0.016
60-74 years 46 (36.1) 88 (63.9)
Place of stay
Living alone 45 (39.1) 70 (60.9) 0.808 1.05 (0.66-0.68) 0.98 (0.59-1.61) 0.944
Others 85 (37.8) 140 (62.2)
SES
Low ses 84 (40.8) 122 (59.2) 0.232 1.31 (0.83-0.07) 1.34 (0.83-2.19) 0.227
Middle/high 46 (34.3) 88 (65.7)
SES: Socio-economic status
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Table 6: Classification of public health significance of
anemial!

Category of public health significance  Prevalence of anemia (%)

Severe =40
Moderate 20.0-39.9
Mild 5.0-19.9
Normal <4.9

toward a changing trend needs further evaluation. With regard
to the socio-economic status, it has been said that nearly half of
the aged population in India belonged to the low socio-economic
status.’ This study also showed similar results with 60% of the
participants being in low socio-economic status as shown by
modified Kuppuswamy scale. Among the diseases that had been
plaguing the study participants the most common were joint pain,
poor vision, poor hearing, diabetes and hypertension. The studies
from other parts of India have shown a comparatively higher

prevalence of hypertension and diabetes.*?

I The prevalence
of poor vision and hearing impairment were also higher among
the geriatric population.?” The data regarding co-morbidity
among the aged was self-reported data. No specific instrument
was used to measure these co-morbidities. This probably
might be reason for the lesser prevalence of these conditions
among the participants. Though it is reported that variations
in morbidity conditions exist actoss socio-economic status.?’
This study did not find any statistically significant difference in
morbidity conditions among different socio-economic groups.

Anemia is one of the most common hematological conditions
found among the geriatric population. The estimated prevalence
of anemia by WHO among those who were aged 60 years and
above was 45%.% WHO had put forward a classification of
public health significance of anemia in populations on the basis
of prevalence estimated from blood levels of hemoglobin or
hematocrit which is shown in Table 6.

The prevalence of anemia among the aged in the study area
was 38.2% (95% CI 33.0-43.4), thereby falling into the WHO
category of moderate to severe public health significance. The
most common risk factors associated with anemia are age,
gender, physiological state, pathological conditions and low
socio-economic state. In the geriatric population, nutritional
anemia is quite prevalent due to the gradual decline in the quality
and the quantity of food intake.”! In this study, it was noticed
that as the age increased there was 2.39 times (95% CI 1.17—4.88;
P<0.05) higher risk for anemia. Other conditions like low
socio-economic status, gender and living alone have not been
found to be statistically associated with anemia. The nutritional
status of the aged often gets ignored and overlooked. The
consequence of not eating healthy can be serious particularly
when people get older. MNA scale, an instrument used in this
study for assessing nutrition, is developed in 1989 and is a
sensitive, specific and accurate tool in assessing malnutrition
among the geriatric population.'¥ The tesults from this study
showed that community dwelling geriatric population was not
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malnourished. 10.9% (95% CI 7.52—-14.28) were found to be
at risk of malnutrition. It was also noticed that prevalence of
anemia was two times higher among those who were at risk of
malnutrition (P=0.56, OR 2.124 (0.967-4.664). We looked into
few conditions like gender, increase in age, low ses and living
alone as probable cause for at risk of malnutrition. But none
of these factors showed statistically significant association. The
health care coverage of the study area is high with two secondary
level hospital and two medical colleges with in a distance of half
an hour. Apart from this there are field workers covering every
thousand population. This probably may be the reason for nil
levels of malnutrition among the aged in this region.

In our study, the Barthel index was used to assess the physical
disability among the aged. This index has a score ranging from
0 to 100 and it primarily measures activities of daily living.
Anybody with a score less than 100 was taken as having some
disability. Nearly 80% of the participants scored 100. Only 20.6%
had a score less than 100. Majority of them need help in climbing
stairs. Otherwise the participants were functionally independent.

The study had an ample sample size of 340 which was one
of its major strengths. The problems related to aged are
often overlooked especially in developing countries. In that
context, this study is very relevant as it gives bird’s view into
socio-demographic conditions, nutritional status and physical
activity levels of the aged. Further studies can be done focusing
in depth each of these areas which will contribute to various
policies and plans focusing on geriatric community.

Conclusion

This study had found that community-dwelling geriatric
population was not malnourished, but nearly two fifth of them
had anemia and one fifth of them had physical disability and
were found to be increasing with age. Further studies need to
be done to identify the reasons for high prevalence of anemia
in this age group.
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