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Assessment of elderly nutritional status

NamrataJain and Vimla Dunkwal

Assessment of elderly nutritional statuswas conducted in Bikaner city. Three hundred elderly aged 60-70 yearsbelonging
to different economic groupswere selected purposely from following centers- Geriatric Research and Care Centre P.B.M,
Helpage India (N.G.O.), Senior Citizen Society, Associated Group of Hospitals and a common site i.e.: “Vradh Jan
Bhraman Path” near Town hall, Bikaner. Information was gathered from elderly through interviewing them using
standardized performa. Eighty nine per cent irrespective of male and female elderly were vegetarian, Information regarding
food allergy shows that (95%) respondents did not feel any kind of allergy from certain food stuffs. 22 per cent of the
elderly consume specific foods mostly in winter type of specific foods consumed were Ajwain, Danamethi, Sonth,
Snghada, Gond, Till, Haldi, Khajoor, Anjeer, Kalimirch and Gur were consumed in form of Ladoos. Cereals consumed
by subjectsfound to be 54.15 and 85.40 per cent of the balance diet, the pulseintake was 76.48 and 88.40 per cent of the
suggested value given by NIN, (2010). Meanintake of green |eafy vegetabl es suggested both male and females consumed
similar amounts, the consumption of roots and tuber was found to be very less and the mean daily consumption of other
vegetablein elderly was 59.16 and 75.84 per cent of RDA for both the genders. Intake of fruits among elderly was only
37.30 and 38.76 per cent of the balance diet. Consumption of milk was higher than the recommended balance diets. The
mean intake of fatsand oilswas 25.31 and 26.19 while sugar and jiggery were 18.50 and 18.57 which was comparable with
recommended balance diet. The average daily intake of energy was found to be 67.02 and 81.12 per cent for male and
female of the recommended dietary allowances (NIN, 2010). Protein intake among subjects was satisfactory, fat intake of
elderly male and female was 49.06g and 47.53g, respectively, the intake of dietary fibrein both the group was very less.
Calciumintake of the elderly male and femal e was about 74.58 and 74.60 per cent of the prescribed RDA, while per cent
adequacy of ironintake depictsvery less uptake for male (36.63%) and femal e (41.43%) elderly. The mean intake of vitamin
Cand  carotene was found almost similar for male and female [(36.73 mg and 36.58 mg) (2389.53ug and 2592.22ug)],
respectively. Nutrients like energy, carbohydrate, fibre, calcium and iron had significant difference in consumption. The
mean anthropometric measurements of el derly suggested weight of malesand femaleswas 71.77kg and 67.98kg, respectively
which ismorethan theweight of areference Indian man and women, height of maleand femaleswere found 163.80 cmand
156.43 cm, respectively and these values were | ess than the height of reference Indian man and women. The mean waist
hip ratio of malesand femaleswasfound to be 0.85 and 0.80 and the mean body massindex of male and femal eswas noted
to be 27.01 kg/m?2 and 27.91 kg/m? respectively. Majority of subjectswere found in pre obese category.
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2010). Theageing processisof courseabiological reality
which has its own dynamics, largely beyond human
control. In the devel oped world, chronological timeplays
a paramount role. The age of 60 or 65 years, roughly
equival ent to retirement agesin most developed countries,
is said to be the beginning of old age. In many parts of
the devel oping world, chronological time haslittleor no
importance in the meaning of old age. Other socially
constructed meanings of age are more significant such
astheroles assigned to older people. In some casesitis
theloss of roles accompanying physical declinewhichis
significant in defining old age (Gorman et al., 2000).
However, the increasing number of healthy and active
people at the younger end of the aging spectrum has led
to the need for more definitive age groupings. Thus, the
specific age groupsof 65to 75 and over are oftenreferred
as the ‘young old’ and the ‘old old’, respectively or the
‘aging’ and the ‘aged’ (Mahan and Arlin, 1992).
InIndiathe problemsand issuesof itsgrey popul ation
has not been given serious consideration and only afew
studies on them have been attempted in our country. To
reap the advantage of demographic dividend thefocusis
mainly on the children and the youth and fulfillment of
their basic need for proper development. Thetraditional
Indian society and the age old joint family system have
also been instrumental in safeguarding the social and
economic security of the elderly people in the country.
However with the rapid changes in the social scenario
and the emerging prevalence of nuclear family setup in
Indiain recent years the elderly people are likely to be
exposed to emational, physical and financial insecurity in
the years to come which helping them to cope up with
problems associated with the old age (Situation analysis
of the elderly in India, 2011). Nutritionists all over the
world agreethat the elderly constitute the most vulnerable
segment of population from stand point of nutrition. A
priority given by the research worker to this area is
perhapsduetothefact that theelderly groupin developing
countries from asmall segment in the regions with very
low life expectancy. However, in recent years owing to
gradual increase in life expectancy and overall
improvement in health and living condition of the people,
more and more aged people are being added to this
population. A complex interaction between an individual
and his or her environment over time is an appropriate
concept of human ageing. Inrelationto external variable
which affect ageing perhaps noneis moreimportant than

nutrition. Thereisaevidencein many animal model sthat
lifeexpectancy can besignificantly extended by restricting
food intake. Nutritional factors have been shown to
contribute substantially to many diseases that occur in
late life. The risk of developing serious nutritional
deficiencies also increases with advancing age. Thisis
related to age associated reductionsin total food intake
accompanied with the presence of debilitating disease.
The presence of malnutrition increases functional
dependency, morbidity, mortality and utilization of health
— care resources. Dietary intake of many vitamins is
inadeguate in older people (Garry and Hunt, 1986 and
Suter and Russell, 1987). These include an intake of 50
per cent or less for folic acid, thiamine, vitamin D and
vitamin E. The deficiencies identified on the basis of
inadequateintake areinvariably significantly higher than
the prevalence of biochemical deficiency of most vitamins.
Themicronutrients (mineralsand vitamins) play important
role in the diet of elderly. Minerals and vitamins are
integral part of metabolism and required for maintenance
of good health. Fruits and vegetables are good sources
of vitaminsand minerals. They also contain antioxidants
and phytochemicals which prevent free radical damage
and thus prolong the process of aging. The major
antioxidant vitamins are B-carotene, vitamin A, vitamin E
and Vitamin C. Moreover, they are found to have
preventive effect on degenerative changesin blood vessdl,
heart, jointsand eyelens. The mineralsthat play important
rolein geriatric nutrition are sodium, potassium, calcium,
iron, zinc, etc. The intake of these minerals should be
enhanced as there is tendency for lower absorption but
intake of sodium should be restricted as hypertensionis
very common in elderly. There is beneficia effect of
antioxidant vitamins and zinc supplementation on
progression to advanced age related macular
degeneration. Adequatefluid intakeisalso amust proper
nutritionin el derly (Evans, 2006).

Thereisarelative scarcity of availableliteratureon
such information particularly from arid areas. Keeping
this point of view, present study is aimed to assess the
nutrition status of elderly of Bikaner district Rajasthan.

METHODOLOGY
Locale of the study and selection of sample:
The study was conducted on elderly both male and
female residing in Bikaner city., A total number of 300
elderly aged 60-70 yearsbel onging to different economic
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groups were selected for the present investigation
purposely from Geriatric Research and Care Centre
P.B.M, Helpage India (N.G.O.), Senior Citizen Society,
Associated Group of Hospitals of Bikaner City and a
common site i.e.: “Vradh Jan Bhraman Path” near
Town hall, Bikaner.

Nutritional status:
The nutritional status of the subjects had been
assessed on the basis of following points.

Dietary assessment:

At the beginning of the study dietary assessment of
all the subjects was carried out to assess their food and
nutrient intake. Detailed information regarding the dietary
pattern of the subjects was noted by using structured
interview schedule encompassing 24- hour dietary recall
method and food frequency questionnaire. A 24-hour dietary
recall method for 3 consecutive days was adopted to find
out theintake of various foods consumed by the subjects.

Food frequency questionnaire:

This method was designed to obtain qualitative
information about usual food consumption patterns. The
guestionnaire consisted of two aspectsalist of foodsand
a set of frequency to use response categories. The lists
of food were mostly focused on specific food groups of
foods, particular food or foods consumed and the
frequency of consumption. The aim of food frequency
guestionnairewasto assessthefrequency of certainfood
items or food groups consumed during a specific period
of time exampledaily, weekly or monthly.

Anthropometric assessment:
Anthropometry is the process measuring various

dimension of the body. Physical dimension of the body
are much influenced by nutrition than the genetic
backgrounds of other biological factors. The
anthropometric measurements give valuableinformation
regarding the nutritional status. Anthropometric
measurementstaken wereweight, height, BMI and waist
hipratio.

Analysis of data:

The data obtained from various analyses were
organized and statistically analyzed by using suitable
statistics to find out significance of the results (Gupta,
1998).

OBSERVATIONS AND ASSESSMENT
Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Dietary assessment:

The process of ageing also affects other nutrient
needs. Reguirements of some nutrients may be reduced,
while some data suggest that requirements for other
essential nutrients may in fact risein later life. Thereis
thusan urgent need to review current recommended daily
nutrient allowances for this group. Older persons are
particularly vulnerableto mal nutrition. Moreover, attempts
madeto providethemwith adequate nutrition to encounter
many practical problems.

Dietary survey:

Table 1 data revealed that 89 per cent subjects
irrespective of elderly male and female were vegetarian
and only 10 per cent were non-vegetarian comprising

Table1: Dietary survey of therespondents

Sr. No. Food preferences Male (191) (%) Female (109) (%) Overdl (300) (%)
Food habit

1. Vegetarian 170 (89) 97 (88.99) 267 (89)
2. Non-vegetarian 21 (10.99) 9(8.25) 30 (10)
3. Ovo vegetarian 0 3(2.75) 3(1)
Food allergy

1. Yes 3(1.57) 12 (11) 15 (5)
2. No 188 (98.42) 97 (88.99) 285 (95)
Specific food for summers/ winters

1. Yes 27 (14.13) 39 (35.77) 66 (22)
2 No 164 (85.87) 70 (64.23) 234 (78)

Note- figuresin parenthesis indicates percentage of subjects
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with 21 males and 9 females, remaining 1 per cent were
ovo vegetarian. It was recorded that they were not
consuming non vegetarian food dueto spiritual belief and
poor digestibility. Further view onfood allergy portrayed
in Table 1 shows that 95 per cent respondents did not
experience any kind of alergy from certain food stuffs.
Although 5 per cent suffered with food allergy and it
was found to be more prevalent in females (11%).

Sometime peopletake certain food stuffsin different
weather for their medicinal purposes. Table 1 depicts
that majority of subjects i.e. 78 per cent were not
consuming food stuffswith medicinal valuewhile 22 per
cent of the elderly consumed specific foods mostly in
winter and consumption of medicinal value productswas
higher in female as compared to male (35.77% v/s
14.33%). Type of specific foods consumed were Ajwain,
Danamethi, Sonth, Singhada, Gond, Till, Haldi,
Khajoor, Anjeer, Kalimirch and Gur weretakingin form
of Laddoo.

Food intake:

All theindividuals need awiderange of nutrientsto
lead healthy and activelife. The nutritional status of any
individua isdirectly associated to his’her food intake. The
components need to be chosen judiciously so that it
provides all the nutrients in adequate amount and
appropriate proportions (ICMR, 1989). Thedaily intake
of variousfood stuffsisunfolded in Table 2 and discussed

below with respect to the recommended balance diet
(NIN, 2010).

Cereals:

Cereals are the main source of energy. They also
contribute significance quality of proteins, mineralsand
B-group vitamins at low cost. These are the cheapest
and widely available sources of nutrients particularly in
developing countries like India (ICMR, 1989). Wheat,
pearl millet and rice were main cereals consumed by
subjects. It is evident from the Table 2 that mean intake
of cereals of male and female elderly was 189.55¢g and
192.15¢g found to be 54.15 and 85.40 per cent of the
balance diet, respectively. Statistically there was no
significant difference among the subjects for cereal
consumption. Theresultsalso revea ed that between both
the groupsfemaleswere taking more cereal s ascompared
to males.

Pulses:

Pulses are the maj or source of proteinin Indian diet
(ICMR, 1989). In the present study most of the subjects
were found to be consuming pulses like Bengal gram,
green gram, red gram and moth bean. The datagenerated
for the pulsesintake are presented in Table 2. The pulse
intake of male and femal e elderly wasnoted to be 38.24g
and 35.36g which was 76.48 and 88.40 per cent of the
suggested value given by NIN, 2010. Statistically there

Table2: Mean food intake and per cent adequacy of elderly male and female

Mean food intake of the elderly male and female per day

Group Cereals  Pulses Green Roots and Other Fruits  Milkand milk  Fatsand Sugar
g g leafy vegetables g tubers g vegetables g g product ml oil ml g

Male Mean intake 189.55 38.24 36.38 19.37 118.32 74.60 426.43 2531 18.50
SD.t 48.46 10.91 41033 3311 45.64 69.93 151.20 5.68 10.72
SE=x 351 0.78 2.99 2.39 3.30 5.06 10.94 041 0.77
B.D. 350 50 50 100 200 200 300 25 20
B.D (%) 54.15 76.48 72.76 19.37 59.16 373 142.14 101.24 925

Female Mean intake 192.15 35.36 36.23 17.74 113.76 77.52 441.74 26.19 18.57
SD. £ 71.09 10.92 43.49 32.89 46.48 60.27 149.92 6.26 11.22
SEx 6.80 1.04 4.16 3.15 4.46 5.77 14.36 0.60 1.07
B.D. 225 40 50 100 150 200 300 20 20
B.D (%) 85.40 88.40 72.46 17.74 75.84 38.76 147 130.95 92.85
‘t” value 037" 219" 0.21% 2.39"° 0.82"° 0.36"° 0.84" 1.24" 054N

RDA- Recommended dietary allowance (NIN, 2010); S.D.+ Standard deviation ; S.E.+ Standard error of mean ; NS=Non- significant; BD- Balance diet
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wasno significant difference among the subjectsfor pulse
consumption. The results al so reveal ed that among both
the groups femal es were taking more pul ses as compared
to males.

Green leafy vegetables:

Many types of leafy vegetables like spinach,
fenugreek, amaranthus, Bathua, cabbage, mint, coriander
etc are consumed all over the country. These are rich
source of iron, calcium, B-carotene, riboflavin, folic acid
and vitamin C. Therefore, these nutrients should be
consumed by the elderly for proper maintenance of health
(ICMR,1989). Mean intake for green leafy vegetables
was 36.48g and 43.49g which was 72.46 and 72.76 per
cent of the balance diet observed non-significant
difference statistically Table 2.

Roots and tubers:

Among variousrootsand tubersthe potato and onion
are the two major vegetables that could rarely be
unavailable at any kitchen of the Indian homes. These
are the richest source of energy among vegetables.
Besides energy they also provide carbohydrate, -
carotene, vitamin C and calcium (Srilakshmi, 2008).
However, in the present study potato, onion, carrot and
radish were the most commonly consumed root and tubers
in form of vegetables and salad by the subjects. The
consumption of rootsand tuber wasfound to bevery lessin
both the groupsi.e. 19.37 and 17.74 per cent for male and
femal eof theba ancediet given by NIN (2010), respectively.
The reason for less consumption was that they were not
easily digested and caused distension Table 2.

Other vegetables:

This group belongs to those vegetables which are
not covered under green leafy vegetables and roots and
tubers. The vegetables are good source of vitamin,
mineralsandfibres. Itisnot only providing variety to the
diet but aso add bulk to thediet (Srilakshmi, 2008). The
mean daily consumption of other vegetablein elderly was
foundto be 118.32g and 113.76g which is59.16 and 75.84
per cent of RDA Table 2. Statistically there was no
significant difference among the subjects for vegetable
consumption. Theresultsalso reveal ed that between both
the groups females were taking more other vegetables
as compared to males.

Fruits:

Fruits are the good source of vitamin C,[3 carotene,
fibre, sugar and antioxidants. Fruitsalso providefibre and
pectin which provide bulk to the diet and help in bowel
movement which isthe commonest problem of sedentary
lifestyle of elderly (Srilakshmi, 2008). In spite of such
advantages the mean intake of fruits among elderly was
only 74.60g and 77.52g which was 37.30 and 38.76 per
cent of thebalancediet (NIN, 2010). The probablereason
for their low intake could belack of concern, availability,
denture problems and higher cost.

Milk and milk products:

Milkisalwaysconsidered asanideal food for infants,
children and good supplementary food for adults and
elderly. Milk isnot only asource of good quality protein
but also of calciumand riboflavin. Theresultsunrolledin
Table 2 that subjects mean consumption was 426.43 mi
and 441.74 ml which was higher than the recommended
balance diets (300 ml). Moreover, milk was consumedin
the form of tea.

Fats and oils:

Fat isrequired in the diet to provide essential fatty
acids, to improve palatability of the diet and are
concentrated source of energy (9K Cal/g). Presence of
fatinthedietisimportant for the absorption of fat soluble
vitaminslikeA,D,E K (Srilakshmi, 2008). Themeanintake
of fats and oils was 25.31ml and 26.19 ml which was
comparable with recommended balance diet as given by
NIN, 2010.

Sugar:

These are the sweetening agents consumed by all
the age groups in varying amounts. The mean intake of
sugar and jaggery was 18.50g and 18.57g which was
comparable with recommended balance diet. Maximum
intake was incorporated in teaTable 2.

Similar study by Kimayaand Sharma (2013) showed
that per cent adequacy for pulses, other vegetables, milk
and milk productsand fat in elderly malewas higher than
the recommended dietary intake whereas in elderly
females per cent adequacy for other vegetables and fat
was higher than the recommended dietary intake.
However, in the present study only consumption of milk
and milk products was higher both in male and female
when compared with the recommended dietary intake
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whereas pul ses and other vegetabl eswere consumed less
and intake of fats and oils was at par with RDA. ‘t’-
value shows that intake of cereal, pulses, green leafy
vegetabl es, roots and tubers, other vegetables, fruits, milk
and milk products, fat and sugar were found to be non-
significant. Irrespective of gender an overall view of food
intakeindicated that diet of all subjectswasgrosdy lacking
inmajority of food groups except milk and milk products,
fats and oils and sugars.

Nutrient uptake:

Foodisthe conveyer of nutrientsandisrequired for
the maintenance, repair, growth and devel opment of the
body (Gopalan et al., 2004). Low intake of any nutrient
canleadto asignificant contributionto poor anthropometric
and biochemical nutritional status. Average nutritional
composition of the diet was calculated in terms of raw
weight and the resultswere compared with recommended
dietary intake (NIN, 2010) as presented in the Table 3.

Energy:

Our body needs energy for maintaining body
temperature, metabolic activities and supporting physical
growth (Gopalan et al., 1989). Cereals accounted for
the major source of energy in the diet of the subjects. It
was observed that the average daily intake of energy
was 1474.49 kcal for malesand 1379.17 kcal for females.
This was found to be 67.02 and 81.12 per cent of the
recommended dietary allowances (NIN, 2010). However,
males had significantly much lower intake of energy as

compared to counter parts.

Protein:

Protein is vital to any organism. Dietary proteins
provide amino acids for the synthesis of body protein
whichare needed for variousfunctionsliketissuebuilding,
replacement of depleted protein and synthesis of functiona
molecules like enzymes, hormone and antibodies
(Srilakshmi, 2008). Perusal of the Table 3 revealsthat
daily mean protein intake among subjectswas 50.36g for
mal es and 44.80g for females. When compared with RDA
it was 77.47 and 89.60 per cent, respectively and found
satisfactory.

Fat:

Fat isthe classof compoundswhich are energy rich
and are made up of fatty acids condensed with glycerol.
Theseare stored inthe body and utilized only on demand.
Fat wasfound to beconsumedinvisibleaswdl asinvisible
forms. Visible fat is commonly consumed in India as
hydrogenated fats, oil and Ghee. These are concentrated
source of energy providing 9 K Cal/g (Srilakshmi, 2008).
Data portrayed in Table 3 reveals that mean visible fat
intake of elderly male and female was 49.06 g and 47.53
g, respectively. It was also observed that female
consumed more than their counterparts when compared
with the RDA.

Carbohydrate:
Carbohydrates have been consumed in variousforms

Table3: Mean nutrient intake and per cent adequacy of elderly male and female

Nutrient intake of the elderly male and female per day

Group Energy Protein Fat Carbohydrate  Fibre  Mineral Calcium Iron VitC B carotene
KCad 9 g g g 9 mg mg mg ug

Male Mean intake 1474.49 50.36 49.06 211.78 6.43 11.66 745.88 13.92 36.73 2389.53
SD.+ 288.68 12.36 11.92 43.10 347 3.04 199.09 3.84 8.16 2236.95
SE+ 20.88 0.89 0.86 311 0.25 0.22 14.40 0.27 0.59 161.86
RDA 2200 65 50 1000 38
RDA (%) 67.02 77.47 98.12 74.58 36.63

Female Meanintake 1379.17 44.80 47.53 195.78 5.14 10.10 671.40 12.43 36.58 2592.22
SD.+ 262.16 9.56 11.07 46.42 114 214 195,55 3.42 842 244374
SE+ 25.11 0.91 1.06 4.44 0.10 0.20 18.73 0.32 0.80 234.06
RDA 1700 50 40 900 30
RDA (%) 81.12 89.60  118.82 74.60 41.43
‘t” value 2.842x* 4.05* 1.09M 3.00%* 3.75%%  4.69%** 3.13** 3.36** 0.14"S 0.73%

RDA- Recommended dietary allowance (NIN, 2010); S.D. Standard deviation ; S.E.+ Standard error of mean; NS= Non-significant
”t” values with superscripts *,**and *** indicate significance of values DCP at p<0.05, p<0.01 and p<0.001, respectively
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like starch, glucose, cane sugar, milk sugar etc.
Carbohydrates chiefly derived from cerealsand they are
the chief source of energy inIndian diets(Gopalanetal.,
1989). The mean intake of the respondentswas reported
as211.78gand 195.78g for male and femal e, respectively.

Dietary fibre:

Dietary fibreisdefined asthe portion of food derived
from plant cells which is resistant to hydrolysis or
digestion by the el ementary enzyme system in human
beings. Crude fibreis not digested by the enzymes of
the stomach and small intestine. Fibre hinders glucose
absorption by decreasing gastric emptying which may
in term reduce hunger and prolongs the satiety, at the
same time acts as an energy diluting element
(Srilakshmi, 2008). Cereals, legumes, raw vegetables
and green leafy vegetables were found to be among
main source of fibrein the diets of the subjects. During
present study mean intake of fibrein male and female
respondents was noted to be 6.13g and 5.14q,
respectively. Although there is no specific RDA of
fibrefor elderly but as per general guidelinesi.e. 30g/
day or 12g/1000kcal (Srilakshmi, 2008), the intake of
both the group was very less. Thereason for its fewer
intakes might be lack of awareness about its health
benefits, gastrointestinal discomfort and dental
problems.

Minerals:

A large amount of minerals and trace metals are
present in the body. Some of these forms a part of body
structural component and some others act as catalytic
agents in many body reactions (Gopalan et al., 2011).
The mean mineral intake of the subjects was 11.66 g of
male and 10.10g of female.

Calcium:

Caciumisanessential element required for several
lifeprocesses. Itisrequired for formation and maintenance
of skeleton and teeth, normal contraction of muscles to
make |imb moveabl e, contraction of heart for its normal
functions, nervous ability and blood clotting (Gopalan et
al., 1989). Cerealsand milk and milk products contribute
to the main source of calcium in the diet of subjects.
Calciumintake of theelderly wasfound to be 745.88 mg
and 671.40 mg, respectively which was about 74.58 and
74.60 per cent of the prescribed RDA Table 3.

[ron:

Iron is an essential element for the formation of
hemoglobin and plays an important role in the transport
of oxygen. Iron deficiency anemiais quite prevalent in
our country (ICMR, 2010). Data pertainingtoironintake
portrayed in Table 3 which shows that mean intake of
iron was recorded to be 13.92 and 12.43 mg/day. Per
cent adequacy of iron intake depictsvery less uptake for
both male (36.63%) and female (41.43%) elderly. The
low intake of iron than the suggested values might be
due to infrequent use of iron foods in their diet and
absorption due to senile changes. However, this must be
viewed inthelight of the fact that bioavailability of iron
from cereals based diet is always low (ICMR, 2010).

Vitamin C:

Vitamin Cisan essential nutrient for human being
asthey lack the capacity to synthesizeit like many other
animal species. It isinvolved in collagen synthesis, bone
and teeth calcification and many other reactions in the
body as a reducing agent (Gopalan et al., 2004). The
mean intake of vitamin C was found almost same for
male and female i.e. 36.73 mg and 36.58 mg per day
which was less than the RDA of adult man and women

(40 mg/day).

b carotene:

[ caroteneisnecessary for clear visionindimlight.
Lack of B carotene leads to night blindness. It also
maintainstheintegrity of epithelid tissue. Themeanintake
of B carotene was reported as 2389.53 ug and 2592.22
ug per day of male and femal e elderly, respectively.

Therefore, as per the data, the consumption of
nutrientslike energy, carbohydratefibre, calciumandiron
observed significant difference at P> 0.01 while protein
at P>0.05and mineralsat P>0.001 levd. Whilefat, vitamin
C and B3 carotene showed no significance difference in
consumption.

These findings of nutrient intake are in close
conformity with the results of the study conducted by
Kimayaand Sharma (2013) who also observed higher
intake of fat among the subjects of their study at
Nagpur.

Perusal of dataindicatesthat all the subjects of the
study were consuming less amount of nutrients as
compared to the recommended valuesexcept infat intake.
Thus, an overview on food and nutrient intake data
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indicates that females had slightly better nutrient
adequacy ratio as compared to males. This might be due
to the fact that females are indulged more in household
work especialy in kitchen and more versatile in food
preferences.

Anthropometric assessment:

Nutritional anthropometry is measurement of human
body at different age levels and degree of nutrition.
Anthropometric measurement is an important method
assessing the nutritional status of the subjects as these
measurements are partially dependent upon nutrient
intake. These measures are non-invasive and are used to
evaluate nutritional status. Inthe present study the mean
anthropometric measurements of subjects by gender are
portrayed in Table 4.

Weight:

Weight is the main indicator in assessment of
nutritional status. On ng thisprimary factor among
the subjects of the present study, it was found that the
mean weight of males and females was 71.77 kg and
67.98 kg, respectively whichismore thantheweight of a
reference Indian man (60 kg) and women (55 kg) given
by ICMR (2010). Therefore, the per cent difference was
noted to be 19.61 and 23.60, respectively depictedin Table

5. Thismight beduetheimmobility and wrong food habits
resulted in excessweight of elderly ismore ascompared
to reference man and women.

Height:

The height of an individual is influenced both by
genetic and environmental factors. Mean values of height
of maleand femal eswere observed 163.80 cm and 156.43
cm, respectively and these va ueswerelessthan the height
of reference Indian man (173 cm) and women (161 cm)
given by ICMR (2010). Table 5 shows the per cent
difference which was higher (5.31) for male than for
females (2.83). The reason may be due to sagging or
paininback causing shorter stature as compared to Indian
reference man and women. The results reported by
Choudhary and Dunkwal (2003) regarding height of elderly
arein aignment with the present study.

Waist hip ratio (WHR):

Thedistribution of excess adiposetissue profoundly
affectsitsroleasarisk factor for CVD. Specialy excess
of truncal and intra-abdominal fat (central obesity) have
important adverseinfluenceonlipid levels, blood pressure,
glucose tolerance and are in fact considered as risk
factorsfor coronary disease (Walker et al.,1996 and Suk
et al., 2003). Central obesity is assessed by measuring

Table4 : Mean anthropometric parameters of elderly

Group

Anthropometry of elderly male and female per day

Weight (kg) Height (cm) Waist hip ratio BMI (kg/m?)

Mae Mean 7177 163.8 0.85 27.01
SD. 14.44 7.9 0.08 5.06

Female Mean 67.98 156.43 0.80 27.91
SD. 12.37 5.19 0.05 4.89

Total Mean 73.93 167.87 0.87 26.52
SD. 15.10 5.92 0.09 5.10

S.D= Standard deviation

Table5: Per cent difference of anthropometric parametersof elderly

Sr. No. Anthropometry Mae Female

1 Weight (kg) 7177 67.98

2 Reference weight (kg) 60.00 55.00

3 Per cent difference 19.61 23.60

4. Height (cm) 163.8 156.43

5 Reference height (cm) 173.00 161.00

6. Per cent difference 5.31 2.83

ICMR (2010)
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thewaist hip ratio. A WHR greater than 0.95 in men and
0.80in womenindicates abdominal obesity (WHO, 1995).
The mean waist hip ratio of males and females was
recorded to be 0.85 and 0.80, respectively. Inthe present
study the Table 6 explicated that themean waist hipratio
of females was found to be 65.13 per cent greater than
the normal limits (> 0.8) and rest 34.86 per cent were
under normal limits. Whereas 86.91 per cent males fell
under normal category (<0.95) and 13.08 per cent were
recorded as high WHR.

Per cent body fat may remain constant or increase
with age but ageing is associated with substantial
redistribution of fat tissue among depots (Cartwright et
al.,2007).Thereisadeclinein thevolume of subcutaneous
fat, from late middle age until the 80s or later and a
redistribution of fat from subcutaneousto viscera depots.
Thisage associated declinein the size of adipose depots
isaccompanied by theaccumulation of fat outsi de adipose
tissue (in muscle, liver and bone marrow) and loss of
lean body mass. Data from NHANES show that waist
circumference increases with age and is larger in older
than in younger adults of both sexes upto the age of 70
years (Ford et al.,2003). Similarly, in the Baltimore
Longitudinal study of aging, age related differencesin
waist-hip ratio were also reported in all BMI categories

examined in both men and waomen (Shimokata et al.,
1989). Changes in waist circumference were followed
up in adults (9025 men and 9950 women aged 25-64
years) and mean waist circumference was seen to
increase by 2.7 cmin men and 4.3 cm in women over a
15 year period (Lahti Koski et al., 2007).

Body mass index (BMI):

Body massindex asameasurement of body obesity
has been proven useful, clinically applicableandisclaimed
to represent the degree of body fat content. The mean
body mass index of males and females was noted to be
27.01 kg/m2 and 27.91 kg/m?, respectively in Table 4.
Magjority of subjectswerein pre obese category (32.33%)
with BMI ranging from 26.0 to 29.99kg/m? among whom
28.27 per cent were males and 39.43 per cent were
femaleswhen classified asper WHO classification (2000)
asdepicted in Table 7. Consecutively subjects suffering
from obese grade I, Il and 111 were 21.33 per cent, 3 per
cent and 2 per cent, respectively. Among all subjects per
centage of female was more as compared to male in
obese grade | (23.85% v/s 19.89%) and almost similar
percentage of male and female was recorded in
overweight (9.42% and 10.09%) and obese grade Il and
Il (3.14% and 2.75% and 2.09% and 1.09%). On the

Table 6: Distribution of the subjects accor ding to their waist hip ratio

Waist hip ratio (WHR) Classification Percentage

Male

<0.95 Normal 166 (86.91)

>0.95 High 25(13.08)

Female

<0.8 Normal 38 (34.86)

>0.8 High 71 (65.13)

Note- Valuein parenthesisindicates the per cent of subjects

Table7: Distribution of subjects according to their body massindex (n=300)
(Bk‘ﬁ%!? Fes ndex Classification Male (= 197) e é"{fle?og) Ovardll
<185 Underweight 13 (6.80) 4(3.66) 17 (5.66)
18.5-24.99 Normal range 58 (30.36) 20 (18.34) 78 (26)
25.0-25.99 Overweight 18 (9.42) 11 (10.09) 29 (9.66)
26.0-29.99 Pre-obese 54 (28.27) 43 (39.44) 97 (32.33)
30.0-34.99 Obese grade | 38(19.89) 26 (23.85) 64 (21.33)
35.0-39.99 Obese grade I 6(3.14) 3(2.75) 9(3)
>40 Obese grade Il 4(2.09) 2(1.83) 6(2)

Note- Value in parenthesis indicates the percentage of subjects (WHO, 2000)
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classification criteriaoverall 5.66 per cent elderly were
under weight comprised of 6.80 per cent males and 3.66
per cent females and 30.36 per cent male and 18.34 per
cent fema ewerefoundin normal rangewhich constituted
7.8 per cent of elderly.

Similar results were reported by Chibber et al.
(2007) who also found mean BM1 of the elderly women
as21.59intheir study.

Overall results of anthropometric assessment
revealed that weight of elderly wasfound more than the
reference man and women and height was recorded less
than the reference Indian standards. Percentage of waist
hip ratio was higher in femal esthan maleswhen compared
with normal limits and results of body mass index
explicated that majority of subjects were in pre obese
category.

Conclusion:

It can be concluded that the number of elderly people
in developing countries is amost 3-4 times of that of
devel oped countries. Without the safe, secure and dignified
status in the family, the elderly are finding themselves
vulnerable. An overview onfood and nutrient intake data
indicates that females had slightly better nutrient
adequacy ratio as compared to males.

Overall results of anthropometric assessment
revealed that weight of elderly wasfound more than the
reference man and women and height was recorded less
than the reference Indian standards. Percentage of waist
hip ratio was higher in femal esthan maleswhen compared
with normal limits and results of body mass index
explicated that majority of subjects were in pre obese
category.
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