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Functional Ability and Nutritional Status of Indian Elderly
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Abstract: The present study was conducted among the adult urban females. A total sample of 289 females including
young adult females aged 20-25 years and older females aged 55-80 years was studied. Four anthropometric and five
physiological variables were measured for all the subjects. Body mass index (BMI) and Waist hip ratio (WHR) were
computed. Stature, grip strength, Forced Vital Capacity (FVC), and Peak Expiratory Flow Rate (PEFR) showed a decline
with advancing age. However, weight, waist circumference, hip circumference, body mass index and waist hip ratio
showed an increase with age. A decline in muscular strength, lung functions with a corresponding increase in fat mass and
blood pressure was reported. More than 50 percent of the elderly females were found to be overweight/obese. More than
60 percent of the females were found to belong to pre-hypertensive/hypertensive category. Significant associations were
found between the indices of adiposity, lung functions, muscular strength and blood pressure among the elderly (p<0.01).
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INTRODUCTION

Health and longevity are likely to depend on numerous
genetic, environmental and behavioural factors. There are
many morpho-physiological changes that take place with
advancing age. However, the cause and consequences of
these changes are partly known. Metabolic syndrome is a
part of sedentary life style, poor cardio-respiratory fitness,
unhealthy diet and increased overweight and obesity. Higher
level of physical activity and cardio-respiratory fitness de-
crease the risk of developing metabolic syndrome [1].

According to Census 2001, the population of elderly in
India is 77 million which constitute about 8% of the total
population of India [2]. Age-specific morbidity rates among
the aged, reflected in disability indices, are decreasing, sug-
gesting that biological age is younger for a given chrono-
logical age. This phenomenon represents an important trend
towards compression of morbidity nearer to death.

As per WHO [3] more than 250 million people are obese
worldwide. Obesity is not a disease but it is an important risk
factor contributing to a range of serious non-communicable
diseases. Obesity is associated with increased risks for al-
most every kind of cancer and with ageing women lose their
relative advantage compared to men for cardiovascular dis-
eases [3]. Obesity has a negative consequence for women’s
health throughout the life cycle with important psychosocial,
economic and biological implications. Obesity influences the
physical fitness of an individual. 50 % men had low fitness
as assessed by cardio-respiratory functions which influences
the cardio-vascular diseases and all cause mortality. After
adjustment for age and baseline health status, higher levels
of physical activity is associated with decreased mortality
and hospitalization therefore the lifestyle factors may influ-
ence health outcomes even in the old-old population [4].
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Research in the field of biological ageing is less attended in
the developing nations. The present paper aims to study the
nutritional status and functional ability along with its corre-
lates among elderly females.

MATERIALS AND METHODOLOGY

The present study has been conducted among 289 north
Indian adult Punjabi speaking females in Delhi. This in-
cludes 30 females of 20-25 years of age and 259 females of
55-80 years of age. The young adults of 20-25 years have
been taken as control group Information regarding personal
details like age, occupation, and educational status were also
obtained from all subjects with the help of an interview
schedule. All the anthropometric measurements were taken
by RT using the standard techniques of Weiner and Lourie
[5]. Height, weight, waist circumference, hip circumference
were recorded to the nearest 0.1 cm, 0.5 kg, and 0.1 cm, re-
spectively. The functional ability of the subjects was as-
sessed with the help of physiological variables namely blood
pressure, lung functions and muscular strength. The lung
functions, namely Forced Vital Capacity (FVC) and Peak
Expiratory Flow Rate (PEFR) were taken with the help of
portable Morgan medical microspirometer. The grip strength
was taken to the nearest 0.5 kg using a dynamometer. Blood
pressure, both systolic and diastolic, was measured with the
help of Sphygmomanometer and Stethoscope. Body mass
index (BMI) was computed as weight (kg)/height (m?) and
Waist hip ratio was taken as a ratio of waist circumference to
hip circumference.

The age of the subjects was recorded according to com-
parisons with their birth cohorts, confirmation from family
members and by recollection of significant socio-cultural
and historical events. All the subjects were explained about
the nature of the study and a well informed consent of the
subjects was obtained prior to the start of the study.

Overweight/obesity was evaluated using internationally
accepted World Health Organization [6] BMI guidelines.
The following cut-off points were used:
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Table 1. Distribution of Anthropometric Measurements Among Adult Females

Variables Young Adult Females (n= 30) Older Females (n=259)

Mean + SD Mean + SD

Stature (cm) 1543 4.28 147.7 6.59

Weight (kg) 49.8 7.20 55.2 125

Waist circumference (cm) 69.5 6.38 84.1 10.6

Hip circumference (cm) 89.9 747 98.6 11.1

Body mass Index (kg/m?) 209 3.12 252 5.39

Waist hip ratio 0.77 0.04 0.85 0.07

Normal weight BMI = 18.5-24.9 kg/m?
Overweight,

BMI = 25.0.-29.99 kg/m?

Obese, BMI 30.0 kg/m?

The subjects were classified into different blood pressure
categories according to the JNC VII standards [7]. The nor-
mal blood pressure was taken as <120 mmHg (Systolic) and
<80mmHg (Diastolic). Subjects with blood pressure values
of 120-139mmHg (Systolic) and 80-89 mmHg (Diastolic)
were categorized as pre-hypertension. Stage-1 hypertension
was taken as 140-159mmHg (Systolic) and 90-99 mmHg
(Diastolic) whereas Stage-11 hypertension was considered as
cases who had >160mmHg Systolic and >100mmHg dia-
stolic blood pressure respectively. In the present study sub-
jects were divided into three categories, normal blood pres-
sure, pre-hypertensive and hypertensive. The hypertensive
category includes subjects who are stage | and stage Il hy-
pertensive. The subjects were classified under four catego-
ries on the basis of self perception of their health status viz
poor, average, good and best.

The data was analyzed using SPSS 10.0 version. Mean,
standard deviation and correlation were calculated for differ-
ent measurements.

RESULTS

Distribution of morphological variables is displayed as
Table 1. The young adult control group females were found

to be taller than the older females. However, weight of the
older females was found to be more than the young adult
females. Waist and hip circumference were found to be
higher among older females as compared to the young
females.

Table 2 displayed mean and standard deviation for all the
physiological measurements among the females. Blood pres-
sure, both systolic and diastolic, was found to be relatively
higher among the older females than the young adult fe-
males. The forced vital capacity, peak expiratory flow rate
and average grip strength were found to be relatively lower
among the older females than the younger adult group
females.

The indices of general and regional adiposity viz Body
mass index and waist hip ratio respectively were observed to
be higher among the older females than their younger coun-
terparts (Table 3).

More than 50% of the older females were found to be-
long to the overweight/obese categories as compared to only
3.3 % of the younger females (Table 4).

As per JNC VII systolic blood pressure cut off value,
more than 41% and 28% elderly females were classified as
pre-hypertensive and hypertensive respectively. However, on
the basis of diastolic blood pressure standards, 30.5% and 32
% females were categorised as pre-hypertensive and hyper-
tensive respectively. On the other hand only 3.3 percent of
young adult females as per diastolic cut off values were

Table 2. Distribution of Physiological Measurements Among Adult Females

Variables Young Adult Females (n= 30) Older Females (n=259)

Mean + SD Mean + SD

Systolic blood pressure (mmHg) 111.7 757 129.8 20.8

Diastolic blood pressure (mmHg) 75.7 8.52 829 135

Forced Vital Capacity (FVC-in litres) 2.08 0.34 1.19 0.40

PEFR (L/min) 180.7 41.99 91.6 24.93

Average grip strength (kg) 20.6 2.90 12.2 5.28

Table 3. Indices of Adiposity Among Females
Variables Young Adult Females (n= 30) Older Females (n=259)
Mean + SD Mean + SD
Body mass Index (kg/m?) 20.9 3.12 25.3 5.39
Waist hip ratio 0.77 0.04 0.86 0.07
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Table4. Prevalence of Overweight /Obesity Among Young Adult Females and Older Females
BMI Category Young Adult Females % Older Adult Female %
Overweight -- 324
Obese 33 17.8
Table5. Percentage Distribution of Females According to Blood Pressure Category*
Blood Pressure Older Adult Females Young Adult Females
Systolic blood pressure
Normal 29.7 80
Pre-hypertensive 41.7 20
Hypertensive 28.6 --
Diastolic blood pressure
Normal 375 70
Pre-hypertensive 30.5 26.7
Hypertensive 32.0 3.3
*INC VI, 2003.

found to be hypertensive But none of the young adult fe-
males were found to be hypertensive (Table 5) as per the cut
off value of systolic blood pressure.

The blood pressure showed statistically significant posi-
tive correlation (p<0.01) with age but the lung functions and
the muscular strength showed significant negative correla-
tions (p<0.01) with age. The lung function displayed statisti-
cally significant positive correlation (p<0.01) with grip
strength but statistically significant negative correlations
with the blood pressure. Statistically significant positive cor-
relations were found between indices of adiposity (BMI and
WHR) and blood pressure (p<0.01). However, these indices
showed significant negative correlations with the lung func-
tions and muscular strength but they displayed positive asso-
ciation with the blood pressure and age (Table 6).

Common health problems found among elderly were
vision problems, hearing loss, hypertension, diabetes, mus-
culo-skeletal problems, cataract, skin problems and other

respiratory problems. Vision problem emerged as the major
health problem (85.5%) followed by the joints pain (79.3%)
among the elderly females (Table 7).

The subjective self perception about health of the older
females categorised most of them to belong to average health
category. Although 34% of the subjects reported themselves
under the poor health category as well (Fig. 1). However,
when a cross tabulation of the overweight and obese cate-
gory was made with the subjective health perception, a wide
disparity could be seen like 46 obese females reported them-
selves to belong to the best health category (Table 8).

DISCUSSION

The study found many age associated problems among
the elderly females and the highest being vision problem
followed by joints pain and high blood pressure. Respiratory
efficiency was also found to be affected with age. National
Sample Survey organization [8] and other studies [9, 10]

Table 6. Correlation Matrix of Functional Measurements and Indices of Adiposity with Age
Systolic Blood | Diastolic Forced Vital | Peak Average Age BMI WHR
Pressure Blood Capacity Expiratory flow | Grip
Pressure Rate Strength

Systolic blood pressure 1 0.66** -0.12* 0.24** -0.11 0.27** 0.23** 0.34**
Diastolic blood pressure | .0.66** 1 0.05 -0.11 0.08 0.17** 0.22** 0.07
Forced Vital Capacity -0.12* 0.05 1 0.59** 0.44** -0.56** -0.08 -0.21**
Peak Expiratory flow -0.24** -0.11 0.59** 1 0.49** -0.71** -0.12* -0.28**
Rate
Average grip strength -0.11 0.08 0.44** 0.49** 1 -0.45** -0.02 -0.27**
Age 0.27** 0.17** -0.56** -0.71** -0.45** 1 0.24** 0.19*
BMI 0.23** 0.22** -0.08 -0.12* -0.02 0.24** 1 0.36**
WHR 0.34** 0.07 -0.21** -0.28** -0.27** 0.19* 0.36** 1

* p<0.05, ** p<0.01.
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Percentage Distribution of Different Health Problems Among Older Females

Vision Problem Hearing Problem Joints Problem Diabetes Hypertension Skin Problem Respiratory
(%) (%) (%) (%) (%) (%) Problems (%6)
85.5 26.7 79.3 34.2 47.6 5.8 19.8
Fig. (1). Subjective self perception scale for health status of the older adult females.
Table 8. Cross-Tabulation of Subjective Self Perception of Health with Overweight/Obesity
Nutritional Status as per BMI Subjective Self Perception (SSP) About Health Status
Category
Poor Average Good Best
Overweight 26 31 24 3
Obese 19 8 2 46

reported a higher burden of non-communicable diseases
among elderly population.

A decline in stature along with an increase in weight with
advancing age is reported in the present study. A decline in
stature with increase in age is well recognised irrespective of
altitude [11], gender [12], ethnicity [13, 14] etc. An increase
in BMI and WHR with advancing age indicates an increas-
ing adiposity both general as well as trunkal which is clearly
seen in the elderly females of the present study. With ad-
vancing age, there is a general trend to accumulate body fat
both relative and absolute due to an increase in one’s ability
to mobilize stored fatty acids from the adipose tissues for
energy fuel resulting in less fatty acids being burned up and
as people get older, most of them reduce their physical activ-
ity level without much change in their food intake [15].

A higher WHR among the elderly females as compared
to their young adult counterparts indicated a higher trunkal
fat among the former group. An increase in WHR with ad-
vancing age is mainly due to a relatively more increase in
waist circumference than the hip circumference [16]. An
increasing value of WHR with age was found to be related to
the higher level of follicle stimulating hormones [17]. An
increase in adiposity with age among the present study eld-
erly females could be explained due to a tendency of an in-

crease in total adiposity and visceral fat with advancing age
[18, 19]. More fat on trunk region has been found to be inde-
pendently related to increasingly adverse cardiovascular risk
factors [20, 21]. A positive association of BMI with blood
pressure indicates an increased prevalence of hypertension
with an increase in adiposity among the elderly females. The
elderly females in the present study were found to gain
weight with more trunkal fat in addition to the higher per-
centage of hypertension and pre-hypertension thereby pre-
disposing them to the obvious cardiovascular risks.

Quality of life in old age is greatly influenced by func-
tional health status. However, a decline in functional status
was clear in the present study as assessed by declining lung
function (both FVC and PEFR), a higher percentage of pre-
hypertensive and hypertensive cases and a simultaneous de-
cline in muscular strength. A decline in respiratory effi-
ciency with advancing age was found by Kapoor and Tandon
[11] in a study among high altitude population. A positive
association of blood pressure with age was found among the
females and similar result was found in other studies [14,
25]. A decline in grip strength with advancing age has been
reported by earlier research [10, 12]. Santana et al. [22] and
Ross [23] reported an age associated increase in fat mass and
a decline in skeletal muscle mass and lung functions.
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Significant negative association of lung functions with
the blood pressure, indices of adiposity i.e. BMI and WHR
and positive correlation of the lung functions with the grip
strength in the present study reflects coexistence of better
respiratory efficiency, better musculature and less adiposity
and better health among normal blood pressure females. As-
sociation of lung functions with indices of adiposity could be
due to many reasons viz mechanical effect on diaphragm
(impeding descent into abdominal cavity) and on the chest
wall (changes in compliance, elastic recoil and in working of
breathing) [24].

Obesity is another increasing health problem among the
older population as a higher percentage of the elderly fe-
males of the present study are found to be in the over-
weight/obese category. However some of the young adult
females were also found to be obese. Obesity was also re-
ported by Kapoor et al. [26] among younger females. Obe-
sity in younger groups predisposes them to be obese in later
years. An increasing prevalence of overweight and obesity
has a direct influence on associated co-morbidities like hy-
pertension, dyslipidaemia, type2 diabetes mellitus, the meta-
bolic syndrome and cardiovascular diseases [19, 27, 28].

A dissimilarity between subjective self perception of
health and nutritional status as per BMI standards indicated
normal health in a substantial proportion of elderly females
in the present study.

Blood pressure has been found to be age related conse-
quently the respiratory efficiency decreased affecting the
muscular strength. Better muscles strength speaks better
aerobic capacity, higher respiratory efficiency and better
cardiovascular health. Positive correlations of BMI, WHR
with blood pressure indicated more weight with more trunkal
fat. However, negative correlation of BMI and WHR with
the lung functions depicts better respiratory efficiency and
better aerobic fitness.

CONCLUSION

Significant association between adiposity, lung functions,
muscular strength and blood pressure were found among the
elderly females. The functional ability of the older females
was found to decline with advancing age as indicated by a
higher prevalence of hypertension, decline in respiratory
efficiency and muscular strength with a simultaneous in-
crease in percentage of overweight/obese. This emphasizes
more attention towards a research based on strategies for a
better quality of life for a continuously increasing proportion
of the elderly population across the globe.
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