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ABSTRACT  South Aswan Countries have high preva-
lenice of coronary heant disease (CHDY) in parallel with
economic development. Thus India s facing the high
burden of CHD. Hence, the present study is aimed 1o
asgess CHD risk factors like serum lipids and lipopro-
1eins in relation to obesity and distribution of bedy far
with reference to oge, sex and life styles in an Indian
population {Tirupati, Chitoar Districl, Andhra Pradesh).
Information was collected on physical exercise, habits
of smoking and alcoholism, body mass index (BMI),
waisi hip ratio (WHR), percent fal besides eshimalion
of serum chalesteral (SC), high density lipoprotein
chabesteral (HOLC) and wiglycerides (TG) from & vaol-
uneer samgle of 190 males and 140 females with an
age range of 20-70 years. The age pattern show in-
creased serum cholesierol, low density lipoprotein cho-
lesterol (LDLC) TG with age, and major increase oc-
curs earlier in men than women. ifferences 1 mean
lipid levels and body fal disinbution are observed within
groups of BMI and physical exercise in bath sexes and,
smoking and alcoholism i mabes. Obesity Grade | and
11 equally associated with low physical exercise exhib-
wed rise in lipid pattern and higher exercise reduced
the lipid levels even in the presence of smoking and
alcoholism. Partial correlanon coefficients between
BMI and body fan distribution and within body Tt
distribuison are distinglly higher in fermales than males.
In both sexes lipid pattern fopund good associaton with
BMI. Multiple regression analysis reveals thai wari-
ance in lipid levels is explamed by age and obestiy.
The study concludes that most powerful correlates of
CHD risk factors were age and body mass, with phiysi-
cal exercise and fa1 disinbution in females serving as
maderate predictors of €HD

INTRODUCTION

Relationship between serum cholesterol and
coronary heart disease (CHD) and the role of
hyperlipidemia in the atheroscleresis have been
well defined during the past two decades
{Mailander et al., 1993 and Lavie eial, 1991). A
positive correlation was characterised between
serum cholesterol and the risk of CHD and a

negative correlation with high density lipop-
rotein cholesteral (Schaefer et al, 1989 and
Simons et al,, 1991). Dyslipidemia, diabetes,
hypertension and family history have been rec-
ognised as potential factors for CHD (Castelli
et al., 1986). Individwals having higher body
mass index (BMI) had an increased risk factor
profile for CHD (Dennis and Goldberg, 1993),
Intermediary mechanisms ie., by which
dyslipidemia increase risk for CHD seem linked
to distribution of body fat than obesity {De
Fronzo and Ferrannini, [991). Research results
characterise, men as having an abdominal fan
disribution and women as having glutesfemoral
body fat distribution confirmed gender differ-
ences in the relation of obesity o CHD (Dennis
and Goldberg, 1993). Upper body fat distribu-
tion is associated significantly with high blood
pressure, cholesterol, low density lipoprotein
cholesteral (LDLC), miglycerides (TG and lower
high density lipoprotein cholesteral (HDLC)
(Wing etal., 1991). MNeverthless, the strong re-
lation between upper body fat (waist hip ratio-
WHER) and degree of obesity make it difficult w
ascertain whether obesity per se or the distri-
bution of body fat is the major determinant al-
fecting the risk factors for CHD.

South Asian Society on atherosclerosis and
thrombosis (SASAT) in its first imernational
symposium “Atherosclerosis, Thrombosis and
Transfusion Medicine™ in Bombay, Dec.15-18,
1994, stressed the need of conducting research
on fat distribution panern in relation to obesity
and lipid parameters, in view of the increasing
CHD in India, based on the findings of WHO
(1991) that 15% of deaths in developing coun-
tries were due o CHD. Many developing na-
tions acquire the life styles seen in industrial-
ised societies and experience a high prevalence
of non-cormnmunicable diseases (Mckeigue et al,,
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1991). Among these societies most affected are
those that have become rapidly industrialised
over a short time. India is currently in the proc-
ess of transition. A large section of its popula-
tion faces the risk of cancer, coronary heart dis-
ease and hypertension. In hight of this informa-
tion the present study has been undertaken (i)
to-ascertain the influence of body mass index
and body fat distribution on lipids and
lipoproteins (ii) to know the effect of age, sex
and lifestyles on CHD risk factors.

MATERIALS AND METHODS

The study population consisted a volun-
ieer healthy sample of 190 males and 140 fe-
males from a defined electoral area (Tirupati,
Chittoor District, Andhra Pradesh, India) aged
20 to 70 years. Strict precautions were taken to
avoid related individuals. The participants were

Table 1: Mean values by age group in men
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interviewed covering items such as age, habits
of smoking and usage of alcohol besides infor-
mation on physical exercise. People involved
in: office work, research, business and house-
wives were categorised under sedentary or low
physical activity. Cultivation + employee'busi-
ness, house wife help in agriculture, house wife
+ employee was categorised as medium physi-
cal activity. Labour, agriculture labour + culti-
vation were categorised as high physical activ-
ity. The subjects were divided into 10 year age
groups for comparison in both sexes fe, 20-29,
30-39, 40-49, 50-59 and > 60 Years.

Height, weight, circumferences of waist and
hip, triceps and subscapular skinfold measure-
ments were faken for each subject according to
the method described by Shimokata et al, (1989).
The body mass index (BMI) was calculated as
BMI = weight in kg/height in metres? (kg m-2).
Obesity was defined as BMI=23. WHER from the

K Parameier J0-29 y 3039 ¥ 40-48 y 50-59 60 =y F- Value
MNa. n=4 n=40 n=dl =40 A=ij
Mean: 50 Meanz 5D Meanz 5D Meanz50D  Means50D
. Agey 25,44 13.84 44.09 52.90 64.40
2,02 #3.10 =2.41 2. 83 =167
2. Hesight cm 164.20 164,70 164,20 163.00 1647
.64 =6, 29 2641 +6.07 503 .89
1. Weight kg 54,74 &0.90 61.22 56.55 55.71
+6.58 +9 31 x11.22 =10.5] £7.47 071
4.  Body mass index 0.3 22.43 22.69 21.235 20.53
1 x21.41 +3.13 +3.75 +3.19 =2 46 .48
5. Waisl circum- 72.21 TR.64 E5.13 Bd.14 8267
ference cm +2.95 +3.77 =6.16 +4.63 +5.07 .36
6. Hip circumference cm B6.90 .52 90,64 011 ER.52
+3.93 +3.51 26.11 =464 =506 1.24
7. Triceps skinfold 812 11.07 10.98 10.40 9.4
thickness mm +4.03 =516 4,87 +3.83 +3.53 1.08
8. Subscapular skinfold 1012 14.32 14,42 1328 12.56
thickness rm +3.79 +5 28 =593 +5.7% =408 0.63
5. WHR 0.3 0.85 0,594 0.93 Rk
.03 +.02 +.02 =02 =02 I15.89*
10, Percent fat 14.85 2014 10.12 18.67 17.27
=669 +%.08 LE.99 +8.01 2618 1.18
11. Cholesteral mgidl 138.40 163.50 179, 50 18910 185.90
FELR) +43.92 +316.TH +51.61 31936 1.59%
12. HDL-cholesterol 19.15 az.15 41.17 40.20 35.30
mg/dl +11.18 +13.33 =12.65 2 10.50 265,97 0. 70
13, LDL-chalesterol T6.6% 0435 TG, 90 11900 125.70
mgfdl +31.41 +39.10 =319.36 = 50,64 +18.75 1.95%
14. Trglyeerides mg/dl 1 14.40 135,50 160,20 148.30 126.50
43,42 +49,22 =49.67 +=651.79 =44 18 2.06*
15, HDLCTC ratio 0.29 0.27 0.24 0,23 0.20
=0.08 ={.08 =0.08 +0.08 +=0.05 1.54

F - Valuses were calculated byfone way analysis of vanance n = sample sise

* Significant at 5% level
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eircumferences of waist and hip and percent fat
from triceps and subscapular skinfold thickness
(SFT) was calculated as per the formula given
by Slaughter et al, (1988).

Fasting venous blood samples were col-
lected with disposable syrenges from 190 men
and 140 women. Blood was poured into dry test
tubes pack in a flask with ice cubes and al-
lowed o clot. The samples were processed im-
mediately following collection. The serum was
seperated on centrifugation at 000 rpm and the
analysis of serum cholesterol, HDL-cholesterol
and Triglycerides were estimated according to
the procedures of Zlatkis et al. (1953), Burnstein
et al. (1970) and Foster and Dunn (1973). LDLC
was calculated as LDLC = total cholesterol -
(TG/5+HDLC) according to Friedwald et al.
(1982) formula. Data were processed for statis-
tical analysis including multiple regression analy-
sis, partial correlation, one-way analysis of vari-

Table 2: Mean values by age group in women
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ance. P values below 0.05 were regarded as sta-
tistical significant.

RESULTS

Effects of age on Anthropometric measure-
ments and lipid variables were tested by one
way analysis of variance and presented in ta-
bles 1 and 2 for males and females respectively.
Anthropometric measurements were not signifi-
cantly related to age in both sexes except waist
circumference and WHR in males and " WHR in
females. Lipid pattern i.e., cholesterol, LDLC
and TG found significant association, while,
HDLC and HDLC/TC ratio failed to be signifi-
cant with age in men and women. The age pal-
terns for anthropometry and lipid levels were
varied in both sexes. Height was nearly con-
gtant across the entire age span in both sexes.
Weight and BMI increases in men from age 20

5 Parameter 20-29 ¥ J0-38 y 449 ¥ J0-38 y 60 =y F- Falue
Ma, n=30 n=310 n=Jl a=30 a=20
Meanz5D Mean 50D Meanz5D Means50  Means 50
1. Agcy 22.46 3280 44,44 5100 6350
=|. T8 +] 04 +1.67 +2.27 +5.05
2. Height cm 153,40 151.60 14930 148,10 14870
45 40 &, 24 w3 35 .35 hdl 32 1.k
3. Weight kg 50.34 50.60 50.89 48,50 477
+7.42 8. 78 x6.011 +7 .87 +5.27 072
4. Body mass index 21.36 21.88 22.85 2218 21.32
kg w2 B4 £2.65 +3.91 =378 =7 08 .54
5. Waist circumfecrence 66,25 T1.40 .78 T0.80 10040
cm +5 53 ®3.10 w233 4,13 ®2.61 1.764
. Hip circumference B9.57 G082 89,22 8990 2083
cm 3. 16 +2.58 +2.17 +3,17 +2 48 0.4
7. Triceps skinfold 11.06 13.80 11.44 1090 E.00
thickmess fm 24,19 +3.99 +1.94 *2. 96 +1.27 0.80
2. Subscapular skinfold 13.80 1680 16.22 15,040 1217
thickness mam 4,19 &4 .87 +3.03 =319 2 .79 1.64
9. WHR 0.74 0.78 0.79 0.7% 0.77
0. 0d *0.03 0,02 0,03 =02 113"
10, Percent fan 21.0% 25,87 23,72 22.82 18.89
25 34 4. 78 4192 R f el ] I.&l
11. Cholesterol mg/dl 13510 14680 157.45 167.60 17550
29,48 +33.00 =24 13 +44 75 +29 37 2.51"
12. HDL-cholesteral mg/dl 40,82 4320 i8.76 37.7% 661
£7.49 5,45 +3.57 =%, 36 +6.37 1.4%
11, LDL-cholesteral mig/dl T75.61 g2.90 86,42 104,55 110,20
=30, 56 +33 53 +23.78 k47 44 *27 .65 |05
14. Trglycerides mgidl 95,22 103,40 11040 116.49 138.33
213,75 30,15 ®25.43 £26. 84 ®23.63 1.63
15, HDLC/TC ratio Q.32 0.31 0.25% .24 .21
0. 10 20,09 =0, 0,08 =), 04 | .40

F-Walues were cabeulated by one way analysis of variance n = sample size

* Significant ai 5% bevel
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to 50 and then constant, whereas no major
changes observed in females. The cireumfer-
ences of waist and hip tend o fall in the late
years in men and stable in women. Age pat-
terns for SFT shows sex differences. In men a
14% increase in triceps and subscapular SFT
and a 35% decrease of these two in women
ohserved with aging. Peak values were at age
40 in both sexes, Waist-Hip ratio show a pro-
gressive increase upto 50 years in males and 60
years in females, while the increase in percent
fat is upto 40 years only in both sexes. In these
two ratios, as calculated, WHR in men and per-
cent fat in women were higher than other sex.
Age differences in lipid pattern show a 26%
and 40% increase in 8C and LDLC while HDLC
ad HDLC/TC significantly dropped in 70 years
in both sexes. Triglycerides appreciably in-
creased from 20 to 50 years with a later de-
crease in men, and a 30% increase was observed
in women. Although males were represented by
higher mean lipid pattern, HDLC/TC ratio was
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higher in fernales.

Grouped by BMT: Men and women were di-
vided ino 4 groups fe, = 20, 20-24.9, 25-29.9
and 30 above considering 25-29.9 and 30 and
above as obese Grade [ and II respectively.
Mean values were calculated for body fat dis-
tribution and lipid levels (Tables 3 and 4). There
were significant differences in mean levels of
body fat distribution and lipid pattern within
groups of BMI in both sexes. In men and
women obese (Grade [ and 1) subjects had larger
WHE., percent fat and lipid levels than lower
groups (<20, and 20-24 9).

Grouped by Physical Exvercise: Men and
Women were divided into 3 groups ie, Low or
sedentary, Medium and high exercise groups and
results were presented in tables 3 and 4. In
males sedentary imdividuals possess higher far
distribution and lipid pattern, and with some
flucmations these levels were increased in me-
dium exercise group. High exercise reduced far
distnbution, SC, LDLC, TG and inereased HDLC

Table 3: Mean values by body mass index, physical exércise and habits of smoking and aleohalism in

men
Prrameler WER Por gonr ol Chadestoral ML Lo TG FOLCYTC
Kwiie
Bouly Mass frader
= 2] (.88 12.52 145 60 37.14 £5.17 11640 (.26
no= il =008 +4. 14 *35.17 0. 18 ®32.70 wd 2D al). 0E
20-24.% .89 1914 16950 4].588 1 Qe 00 141.20 .35
o= 95 =005 +i5.54 +41.713 +|2.72 +42.07 +55.17 20,00
25.29 4 0,50 2H.ES 202 (M 41 .46 127 R0 RN ] 0.2x
n=22 &) 04 +5 66 42 97 =0 48 £42.04 41460 =0.07
My = [URH] ERNTY 251.40 41,96 170,20 19650 0.20
o= d =002 +7.07 20,00 #1495 xd].1 wd9.74 w5
F-%alie 1.9q% 12.99% 1.57 1.19 .34 L 1.(H)
Phisieal Exercise
Low .50 200013 168 30 Al.64 G.dh 142 80 0.2
= 53 =05 +0 (R +51.71 12 43 #4571 ad G Ed &l 10
Bl durm 0,91 17 66 1 75.(H) 3593 10830 137 40 0.24
N o= 80 2,05 +7 58 42 49 +11.07 =42 %4 =51.91 £0.07
High (.83 17.11 148 (b0 9. 42 8341 12580 028
no= 4% ={.04 +7.14 +34 15 |2 43 £3].28 *51 63 (00K
F-%alws 1.41 .01 1.25 Nn.95 1.17 nE? 1.41
Smokers 0,90 17 86 1 70.00 IR 24 10300 143 90" . 24*
= A7 =05 +5.34 44,02 =936 =42 0 EZURIE ESINIE
won-Smokers 1.3 1850 16320 41 .53 . 400 12950 027
no= 103 =0 0% +7 68 £45.04 *15.27 wdl 63 *=52.11 IR
Alcaholics i.Eq 17610 167.70 16 20 1(k4. 200 135,90 .23
=133 441,06 +8 4 =48 B4 £ 0,07 41 54 w5 T ®0(FH
HWan-Alcoholics {849 18.34 1, 00 40.81 TR_16 1 2.0 0.2
n= 157 =005 £7.70 241, B0 £11.93 =4 1.GH +5].36 =0 (H}

F-values were caloulated by one way analysis of variance among groaps of BMI and physical exercise. Swadenis
1est was applied between srvokers vs, non-smokers and alcohalics vs. non-aleoheles.
n = Sample sue; ® Significant at § % level.
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Tahle 4: Mean values by body mass index and physical exercise in women

597

WHE  Per cenr fr Cholesteral HDOLC LOLC TG HOLCTC
Ratio
Bady Maoss Index
< 20 0.74 58S 9. 80 41.99 60T B9.2% 0. 30
no= 42 &0 ] & 15.47 w5 6 w1691 3493 007
20-24.9 078 22.2% 1 49.04 40_80 &6.07 105 &0 028
no= 72 +0.04 +5.09 +17.33 +7.93 £38.21 +16.78 008
15-29.9 080 27.67 188.2 i5.09 122,50 122.3 020
n= 2 *0.03 3.03 ®29.83 ®5.94 ®33.22 22 R *0.04 -
F-"alue 1.72 S0 193" 1.94 348" 0.6% .71
Fhysical Exercise
Low n.75*% 21.82™ 148 10 3931 27.81 10679 028
n =82 +0.04 +5.12 +36.25 +7.21 £36.02 28 91 ®0.04%
Medium 077 23,39 147.3 41.21 &1.55 103.30 0.2%
n =58 +0.04 24,60 +32.06 ®7 36 £30.85 +26.52 +0.04

F-vales were calculated by one way analysis of variance among groups of BMI.
Susdents %' test was applied berween low vs, medium exercise groups.

n = Sample size;
* Significant at 5% lewvel

TC with no changes in HDLC. In females only
two groups were available e, sedentary and
medium. The ncrease in fat deposition was
found to be significant whereas increase in
HDLC, and HDLC/TC ratio and decrease in the
cholesterol, LDLC and TG levels were insignifi-
cant between the groups,

Grouped by habits of smoking and alcohol-
ism: Males were divided into smokers and non-
smokers, alcoholics and non-alcoholics (Table
3}, The mcrease in WHR, TG and decrease in
HDLC and HRDLCTC ratio were observed to be
significant among smokers, while, HDLC only
significantly decreased in aleohols, neverthless,
hoth smokers and alcoholics possess a slight
increase in 5C, LDLC and TG and decrease in

HDLC, fat distribution. Further the percentage
distribution of physical exercise in both sexes
and smokers and alcoholics in males were pre-
sented among groups of obesity in table 5. In
males high percentage of individuals were ob-
servied to be either sedemtary  or medium exer-
cise in grade [ and II obese. On the other hand
normals were observed to be medium to high
exercise, whose smoking and alcoholic percent-
ages were higher to obese Grade [ and 1. In
females the percentage of sedentary was higher
in normals as well as in Grade 1.

Partial correlation coefficients for BMI, fat
distribution and within fat distribution and o
lipid levels were calculated independently and
presented in tables 6 and 7 for men and women

Table 5: Percentage disiribution of physical exercise, smokers and aleohalics by BMI

Physical Evercise

Men Women
HAady maess index
Lo Med High Low Med
n M ] k] [ e n H n e

= 20 21 43 28 4d.38 20 2899 16 609 16 38509
n = 6% for men [38.09) (64,29 (50.0)
n = 42 for women [4.76] [32.14] [25.0]
M- M9 20 21.05 49 51,58 26 27.37 a4 6111 IR IR.ER
n = 95 for men {35.09 (53.06) {30.77)
no= T2 for women [15.0] [13.2] [15.38]
15 - 199 9 48] 9 40891 4 IB.1E 12 46.15 14 53,85
n= 12 for men [d44_44) [55.36) (25.09
n = M for women [13.33] [33.33) -
)= i 750 | 5.0 - - - - -
n o= 4 lof men (331.33) -

[31.33] -

| ) Percenage of smokers |

| percentage of alcoholics
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In both sexes BMI was found to have positive
relationship with WHE and per cent fat. Per cent
fat in males and WHER in females were strongly
related to BMI. This type of trend suggesis
that fat deposition in the several primary areas
measured in this study shows that deposition
of fat 15 not equal in all the sites. Further, the
correlations between WHR and percent fat is
weak mn both sexes. Upper body fat distribution
{(WHR) or as indices of central {trunk) fat distri-
bution should not be expected to have a strong
correlation with percent fat based upon meas-
urements that depend upon subcutanecus fat
deposition.

The relationship of fat pattern to lipid lev-
cls was different (Table 7). BMI was positively
related o SC, LDLC and TG in both sexes, The
relationship between HDLC and BMI in males
was insignificant, Whereas, both HDLC and
HDLOTC in females were segatively related to
BMI. When age and BMI were controlled, both
WHR and percent fat exhibited no correlation
with lipid patiern. However, percent fat in fe-

Table 6: Partial correlation coefficients among
body mass index, WHR and percent Tat
for males and females

Males BT WHER Per cent fini
Females

BMI — Add 5+ TEED 4
WHE ADEGe - b0+

Per cent fat . G152+* 2550++* ——

+ = Controlled for age; ++ = Controlled for age and BMIL.
* Significiant at 5 % level

males show a positive relation with LDLC and
TG and a negative relation with HDLC/TC, and
overall these commelations were stronger in fe-
males than males.

Regression equations for each of the lipd

KK, REDDY, A, PAPA RAQ AND TPE REDDY

parameter for men and women may be used as
predictions of the lipid pattern that takes age,
BMI, fat pattern, physical exercise and habits
of smoking and alcoholism inte account {Table
). 20 to 37% of the variance in lipid levels were
explained by independent variables in males,
and in females 20 to 70% of the vaniance in lipid
levels were explained by independent vanables,
excluding smoking and zlcoholism. In both
males and females age and BMI account for a
high percentage of variation in lipid levels. Ef-
fect of smoking and aleoholism were not ob-
served in the study, Both fat pattern and physi-
cal exercise in males exhibit insignificant varia-
tion in lipid levels. In females, physical exercise
shown a negative wvariation in 3C, LDLC and
HDLC/TC and positive variation in HDLC, The
trend with percent fat was quite reverse, where
fat increases SC, LDLC and TG and decreases
HDLC and HDLC 7 TC ratio.

DISCUSSION

The pattern of lipid and fan distribution is
of interest for its own sake. Differences between
men and women and changes that occur with
advancing age are apparent, but have not vet
been confirmed. Furthermore, 2 number of stud-
ies examined fat pattern as a risk factor for lipid
levels, but these were mainly focus on relations,
not on the effects of body compaosition as well
as life styles on CHD risk (Wood et al., 1991)
Interest in fat patterning and its influence on
lipid levels has increased remarkably in recent
years because of rapid changes in life styles
which inturn increases the burden of CHD mor-
tality.

From the analysis of this work several inter-
esting peneralisations may be made: 1. Lipid
and Fat pattern differ with age in both men and

Tahle 7: Partial correlation coeffclents for serum cholesterel, HDLOC, LDLC and TG with BMI, WHR

and per cent fat for males and females

Miles Females
BMT WHR Per cent fin gMT HWHR Per ceni far
Cholesterol 5040+* NIOT++ Dod L ++ T2R5+" - Qe+ S+
HOLC DE44+ 1261 ++ - 0] B4+ - 0BT+ = (PGS ++ - 3454
LOLE 4031 4% 021 1++ DOze++ G773+ « (32d++ ZIRT e
TG JATEE Diga++ DETo++ J555+* < (HI 1 344 23R4
HDLC/TC ratio - 2207+" E59++ = WF00++ = Gh] 2" - b+ A

o= Comtrolled for age;
++ = Comrolled for age and BMI;

*Spnaficant ab 5 % level
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Tahle 8: Prediciors of serum lipid paitern in Multiple Regression Analysis for males and females

Cosfficients -

Dependan: fmtercept Age  Physical Smoking Alcokolism BMT WHR - Per cent Muliiple

varimile Exercise . Far R

Males

1. Cholesteral -4 83 L1788 -2.38E% -1.7676  1.BEIO  6.4433 9.0532 00063 003646
(0.37) (379 (0.63)  (0.29) (0.24) {4659 (0.12) (0.01)

1. HDOLC ~6.4055 020001 -0.0636 10152 450011 03898 30EE  -0L1RET 0.0eST
(0.30)  (2.02)*  (0.05) (0.52) (179 (1.33)y - (1.56) (1.07)

I LDLE -17.9463 I.3142  -1.9338 16542 -5.3502 46998 -30.064 0.0624 0.2957
(0.27)  q4.26)*  (0.52)  {0.27) (6% (d4a2)* (03Ep  (0.02)

4. TG 27418 02065 230 18792 1233 49909 51.027 0719 02150
(0.32)  (0.52)  (0.48) (240)*  (1.23) (2.82)* (0.50) (1.04)

5.  HDLC/TC rato 002663 -0.0029 00011 00056 0.02358 -0.0039 1774 -0.0001  G.2140
(Loy) (435 (0.04)  (0.42) (1500 (1.2%) (10ly  (0.88)

Females

|. Cholesteral -10.356 10526 -15.26 e 6.5718 -61.7533 1.9719 0.65992
(0.23)  (5.34)* (2.68)" - (6.04)* (.84} (J.06)*

1. HDLC T4.45% -0.0832 3619 - 0.62%1 2902 -0.03% 02143
(4.81)  (1.28) (2.13)* {1.68) (1.14} (0.18)

i LoLe -77.80%  0.8B66T -18.122 e GUIROT -1R.194  |L3BS4 06337
(1.60)  (d4.24)*  [(R40)* = (5.345* (0.23) (2.34)%

4 TG 26.67H 0.9 -10,741 - 1.8349 -17.5H6A 1.573% 0.3B60
(50 (4199  [1.8E) {1.45) {21y (1o~

§ HDLC/TC ratic OUEI3E -0.0027  0.0463 - 00142 -0.0592 0005 06519
(625" (4.900* (325)* (4.53)* (047} (2.78)"

Walses within parenthesis are t-values; ® Significant at 5 %5 level

woimen, but major increase generally occurs ear-
lier in mien than women and the sex differences
varies widely among fat and lipid variables from
small differences in BMI vs fat pattern to large
differences in BMI to lipid pattern. 2. Body mas
index has a variable influence on lipid levels in
both sexes, and upper body far and percent fat
are not independently influencing lipid levels,
and the relaton is stronger fur women than
men, 3. Obesity (Grade I and 1T) equally associ-
ated with sedentary cxercise exhibited signifi-
cant rise in lipid pattern and the effect of higher
exercise reduced the levels of lipid pattern even
in presence of smoking and alcoholism. 4. In
both sexes age and BMI account for larger vari-
ance in lipid pattern.

Few studies have examined the effect of age
on anthropometric measurements (Weits et al.,
1988), where older subjects have more intra-
abdominal fat than younger and mwore accumu-
lation of fat berween the muscles of the lower
extremity and of the abdomen wall. The resulis
of the present siudy were in good agreement
with earlier works, but the trend of increase fo-
wards older ages was not significant. Distinctly
higher WHR ratio in males and percent fat in

females cannot be explained and these two ra-
tios were independently influenced by BMI, In
women delayed changes tends to be a post
menopausal acceleration, Similar results were
published elsewhere (Kirschner et al, 19EE;
Evans et al., 1988).

Obesity and upper body fat distribution were
considered to be risk factors for CHD (Dennis
and Goldberg, 1993; Despres et al., 1990). The
study of Wing et al. (1992) explained the
changes in CHD risk factors were related to the
changes in BMI, not to changes in WHE. The
ohserved strong positive relation between BMI
and SC, LDLC and TG and negative relation
between BMI and HDLC, HDLCTC in both
sexes were attributable to the fact that increase
in weight increases the risk for CHD. When BMI
was confrolled, both WHR and percent fat do
not show such relation with CHD nisk factors,
but increase in BMI units elevated the fat pat-
tern, suggesting that fat pattern in assnciaton
with obesity were influencing lipid levels, There-
fore, the effect of obesity was independent on
CHD risk and this was supported by regression
analysis, the results of which emphasized the
importance of obesity on lipid risk factors. Thus,
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the potential interventions that change BMI on
CHD risk factor can only be surmised by ex-
trapelation. In many snudies the high correla-
tions between BMI and WHR, making it impos-
sible to distinguish the effect of change in body
weight from WHR. (Shimokata et al., 1989).

Age was also observed to have positive
correlation with CHD nisk factors. Earlier we
have shown positive relation between age and
lipid levels among industrial workers who were
exposed to various contaminants as well as in
aging rural populations (Reddy et al., 1990;
Reddy et al., 1994). HDL-cholesterol does not
vary with age. One might speculate that lon-
gevity is due to a positive synergism between
environmental and genetic influences, amongst
which HDL could be identified as a major dis-
criminant (Laurenzi and Mancini, 198E;
Postiglione et al., 1989). In the study popula-
tion those subjects who were active, lacking
the habits of smoking and alcoholism showed
higher levels of HDLC. On the other hand the
influence of smoking and alcoholism seem to
have limited role on serum lipids and lipoprotein
levels. High active group reduced the fat pat-
termn as well as SC, LDLC and TG and increased
HDLC/TC ratio indicating that physical exercise
may reduce the CHD risk, even in the presence
of smoking and alcoholism.

These results affirm the effect of age and
body mass index on lipid and lipoprotein risk
factors for CHD and effectiveness of weight
reduction as a potentially effective intervention
to ameliorate abnormalities. However, health ben-
efits in preventing obesity, regardless of fat dis-
tribution cannot be ignored.
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