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INTRODUCTION

The Body Mass Index (BMI) with its uni-
versal usage has emerged as an important indi-
cator of health and nutritional status among hu-
man subjects at different age levels. Though ot
quite sccurately reflects the amounts of fat stores
in adults of European descent, yet its reliability
in other populations which may differ in body
composition i questionable (WHO, 1995), BMI
to some extent also reflects the mimimum meta-
bolic mass per unit height towards its higher
range. The humans generally put on weight usu-
ally as a result of fat gain and women de so more
than men (Rosebaum et al., 1985; Singal and
Sidhi, 1981; Berdasco, 1994; Stini, 1996). But
weight gain can be checked as Willinmson and
Pamuk {1993} have indicated that remaiming
physically active is associsted with the preven-
tion of age related weight gain. Even if the BMI
is similar, the young adults possess lower pro-
portions of their body mass as fat as compared
to that of the middle aged and old persons.
Deurenberg et al. {1991) noticed that at & uni-
form BMI of 30, the percentage of fat at 20 and
60 years was 30% and 40% in Dutch men and
405 and 50% in Dutch women respectively.

Taking a cue from the studies indicating an
increase in BMI with advancing age and also
that it has different implications at different ages
during the adult years of life, an attempt has been
made to assess the change in BMI in Punjabi
fernales from younger (20-25 years) to older (50-
60 years) age groups. The BMI has been classi-
fied according to the WHO (1995) criteria to
judge thin and overweight females. Its possible
association with fatfold at triceps has also been

attermpted.
MATERIAL AND METHOD

The sample for the present study has been
district aged 20-25 years and 50-60 years. Inall
300 subjects {150 each for both the growps) be-
longing to middle socio-economic group were

investigated during 1997, Standard anthropomet-
ric techniques as given by Lohman et al. (1988)
wiere emploved while measurmg the subjects for
their height, weight, fnceps skinfiold, waist and
hip circumference, Using these measurements,
Body Mass Index (BMI) which s werght (kg.)
height (m)* and a ratio of wasst to hip circumfer-
ence were calculated, Cut of a total sample of 300,
individuals with matched range of BMI (22-
24.99) from the two groups were selected; the
younger age group of 20-25 years and the older
age group of 50-60 vears inclheded 4% and 28 sub-
Jects, respectively in this BMI range.

A comparison of these two groups has been
atempited mainly for inceps skinfold, waist and
hip circumference and it ratio in order 1o find
outl the morphological implications for the simd-
lar BMI values.

RESULTS

The mean BMI of the young sample (20-25
yrs) is 20.6B+1 98 as compared o 26.64+3,]11
of the old sample (30-60 yrz) of Punjabi females.
Because of the skewed nature of this frequency
distribution of BMI, mean values were also ab-
tained after log transformation which were
200.5841.10 for young and 26 54=1 08 for old
females.

The distribution of young (20-25 yrs) and
old (50-60 yre) Punjabi females according 1o
BMI classes of 2-unit intervals has been shown
in table 1, The young sample exhibits the maxi-
mum frequency (32%) in the BMI class of 22.00
to 23,99, The BMI range in the young sample
stretches from 16.00 upto 25.99. On the other
hand, the old sample has the highest frequency
in the BMI class of 26.0:0-27.99 and the BMI
range of this sample is between 20.00 and 3390,

The WHO (1995} eriteria of BMI has been
used to classify the subjects in their normal and
overweight categories which is shown in able
2. The young sample has 82.67%: of the subjects
in the normal range of BMI, 14.00% in Grade 1
Thinness and only 2.67% in Grade 2 Thinness.
Only very small fraction (0.67%) of the young
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sample can be designated as Grade 1 overweight,
The older sample, on the other hand, has only
20.00% of the subjects in the normal range,
whereas 73.33% are in Grade 1 overweight and
6.67% in Grade 2 overweight categories,

Table I Digributben of Punjabl females according to
WHO Classification and BMI

BT Range Clanmiff- 26-25 wr Sik At yr
it N 5% N

160-1699  Grade 2 4 267 [ 1.0
Thinness

ITHRIA49  CGrade ] e | 14,00 a 0.00
Thinnass

1E50-24.00  Morrmal 134 K267 30 1000
Hange

IR 00-20.00  Oesde 1 I 6T 110 TiN]
ver-
wii g

JRE099.00  Grade I 1] Wy 10 a67
Dvgr-
wright

Taial 150 1000l 150 100,00

RTHO || PR

Age-marched comparisons of present sample
with the British sample of Rosenbaum et al, (1985)
for underweight, overweight and obesity calego-
ries consequent o BMI have been depicted in
fable 3. According o this study, a BMI of 20.00
or below has been designated as underweight. The
present young sample has 36.67% of women as
underweight as compared 1o only 4.20% of the
British women in frequency distribution in cach
category. It can be concluded that the present
sample undergoes dmmatic qualitative chamges
from underweight and normal at age 20-25 yrs o
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Tabke }: A comparisos ol BMY ol Punjabi fesnales with
British females

AMY Rogge Preeewd . Rosen- Presemd Rosen-
Sready frvuem Sy T
J-2iyr ot (1 PEE) Si-didhr e ol (1REE

Ji2d g 39 v

M o N B N B N K

20.00 or 333667 23 4X 0 GO0 15 1.50

below

{umderweigha

Above 25,00 1 06T 21 383 1107333 92 9.0F

{overweight)

Abave 3 o 4oa 3 08 10 667 TR 18I

{obesity)

overweight and obese at 50-60 yra as judged from
BMI m companson 1o the British sample,

There was an overlap of some subjects of
voung and old women of the present smudy in
the BMI range of 22.00 1o 24.99. This BMI range
was used for a comparison of some body mea-
surements in young and old females and the re-
sults have been given in table 4. The older growp
hac exhibited significantly larger values of iri-
ceps skinfold, waist and hip circumference and
waisthip ratio than the younger group. The dif-
ferences between the two groups for different
measurements have been expressed as z-scores
in terms of the 3D of the younger group.

The waist circumference in the old group of
fermales has grown by & z-score of 5,05 over their
young counterparts, followed by waist to hip
circumference ratio, triceps skinfold and hip cir-
cumference,

Table 4: Comparison ol body measmrements of young
and old Puenjabl females for matched BAMI

elasaes (12-14.99)
Para- Foungf 30-29 pry Ol (RO=60 yrd = I
meier AL W28l walliid Jad
Mosa S0 5EM MemnS0 SEM
Hmight 162.35 57% 0L&21&0.23 600 1,13 L.51 037
ic
Weight 60002 428 0ub1 ar i) 5004 0098 208* 084
{kgh
Trceps  PE6T 164 00XY FRAT 234 042 10.12% 2.5

{rmmj

‘Waist gi=- 6309 280 0oD TRIF &00 105 V160" 505
rih (£rm)

Hip garth S2EY 568 0U52000.06 699 102 S580*2.24
{em)

WaistHip 070 0.02 0003 078 004 (008 9.356% 4.0
rabi

= 0,05
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The coefficient of correlation (r) between tri-
ceps skinfold and BMI yvielded a value of 0,16
for the young group and (.31 for the old group,
This indicates an increase of triceps fatfold with
an increase i BMI 1o sorme extent m obd females,

DISCUSSION

The comparisons of body measurements of
young and old sample of the present study for
maiched BMI (22-24.99) had reflected the quali-
tative changes accurring in the indicators of body
mass between the two groups. The old sample
bas undergone changes in therr body 10 such a
way that they had accumulated huge amount of
fai over abdomen and hips and also over the tn-
ceps muscle as compared to gheir young coun-
terparts. The localization of fat and accumula-
tiom of tessues in the abdominal region in the old
group of females is of paramount Imporance
because of its bealth consequences, If may be
poticed that all these females were designated
as pormal according 1o the WHO classification
of the BMI. The sitoation of the rest of the 80%
of females of older group who are in grade |
and grade 2 overweight categories would be even
wirse. This is likely to emerge as a serious epi-
dembolegical problem.

The urban life style in Bombay, India has
been promoling obesity as reported by
Dhurandhar and Kulkami (1992}, The linkage
berween overweight | higher BMI) and msarbid-
ity'monaliny especially related o CHD, stroke,
hypertension, gall stones etc. has been well docu-
mented and substantiated the warld aver {WHO,
199%: Osler. 1987; Lindsted et al., 1991;
Sjostrom, 1992; Kuskowska-Wolk and
Bergstram, [993). Mot only does the higher but
lovwver B also increase the expectancy of health
reak as revealed by a study on 1.7 million sample
in Morway (Waaler, 1984, 1988). A rypical U-

curve expresses the relationship between
B and all cause mortality, people on both ends
i, below a BMI of 19 and a BMI of 31 and
higher seem o be most vulnerable and are sus-
ceptible (o the process of pruning by nature
{Waaler, 1984).

Increase in body mass coupled with os-
teoporosis duning old age has a higher tendency
of bone fractures (Stini et al., 1994; Stimi, 1996).
The individuals who are relatively inactive are

more likely to gain weight and thus carry a higher
risk than those who frequently engage in physi-
cal activity, WHO (1997} estimated the life time
risks for osteoporosis fractures in women be-
tween 30 and 40 per cent. On a global level the
number of hip fractures could rise about four-
fold from 1.7 million in 1990 o 6.3 million by
2050, a frightening figure indeed.

The findings of the present study which have
revealed not only raised BMI in the old sample
over their young counterparts but conceniration
of fat over shdomen and centrally increased body
girihs also are clear pointers towards health risks,
in the elderly. Further weight gain must be
avoided and intervention for weight reduction
mzst depend on individual's other risk factors.
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