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——— Abstract

Background Obesity is the prevalent disorder and is a serious public health concern because it is a significant forerunner of
major chronic debilitating metabolic disease including diabetes, hypertension, lipid disorders and coronary artherosclerosis.
Recently many studies shows that upper-body obesity, particulary increased visceral, abdominal fat, is most strongly associated
with metaboloc risk factors, The aims of this study were to establish the relationship of body fat and its distribution to
metaboloc risk factors and the clinical usefulness of waist circumference as a new indices of intraabdominal fat distribution,
Methods Forty-one non-diabetic patients who visited to the health promotion center of Kosin Medical Center from March,
1998 to June, 1998 weredivided into two groups according to the body mass index (BMI) : obese group (BMI > 25kg/m)
and non obese group (BMI < 25kg/nt) also were divided into two group accrding to the waist circumference (W) : center
obese group (W » 94cm in men and W) 80cm in women) and central non onese group (W <94cm in men and W < 80cm
in women). The amount of body fat was measured by bioelectrical impedence method. Insulin resistance was calculated by
homeostasis model assessment. Results The result were as follows. 1) In obese group W and waist/hip ratio (WHP). basal
insulin level in men and Smin, C-peptide and atherogenic index in women of obese group were higher than those of non-obese
group (p <0.05). Insulin resistance, fat weight and lean body mass in the obese group were higher than those of non-obese
group in both sexes (p <0.05). 2) In central obese group BMI, basal insulin level, insulin resistance, fat weight and lean body
mass in men and atherogenic index in women were higher than those of central non-obese group. WHR in the central obese
type group was higher than of central non-obese group in both sexes (p <0.05). 3) BMI was positively correlated with systolic
blood pressure (r=0.32, p €0.05), diastolic blood pressure (r=0.36, p <0.05), insulin resistance (r=0.39, p <005), waist
circumference (r=0.61, p <0.01), percentage of body fat (r=0.32, p <0.05), fat weight (r=0.61, p €0.01) and lean body mess
(r=0.54, p <0.01), but negatively correlated with HDL-cholesterol (r=-0.76, p <0.01). 4) Waist circumference was positively
correlated with systolic blood pressure (r=0.46 p <0.01), diastolic blood pressure (r=0.37, p €0.05), fat weight (r=0.37, p

0.05). lean body mass (r=0.37. p <0.05), and WHR (r=0.82, p <0.01). 5) WHR was not significantly correlated with other
metabolic risk factors except systolic blood pressure (r=0.39, p <0.05). 6) Fat weight was positively correlated with diastolic
blood pressure (r=036, p €0.05), insulin resistance (r=0.53, p <0.01), basal insulin level (r=0.53. p <0.01), and percentage of
body fat. Percentage of body fat was positively correlated with diastolic blood pressure (r=0.33, p <0.05), and insulin resistance
(r=0.44, p €0.01). Conclusion Conclusively body fat, waist circumference and WHR were positively correlated with metabolic

risk factors and waist circumference appeared more useful than WHR.
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Table 1. Comparison of anthropmetric measurements between obese and non-obese subject by body mass index

Male (n=20) Female (n=21)

Variables .

BMI < 25 BMI = BMI < 25 BMI = 25
Number 12 8 10 11
Age(yr) 4754129 51.8+9.9 459+12.9 51.8+7.8
BMI(kg/nd) 21.8+1.78 264+1.26 21.8+1.8 275%2.2
Waist(cm) 80.5£6.39 93.3+6 69* 80.6+7.09 85.8+£9.09
WHR (.88 +0.07 0.96£0.04* 0.89+0.08 0.86 0.1
Impedence 398.9+393 360.1£22.5% 440.0£70.8 395.3+77.7
BF(%) 1194413 15.3+3.16 18.2+6.33 23.5+£592
BF(kg) 7.60£2.70 11.6+3.79* 9.52+3.64 15.8+£3.78*
LBM(kg) 55.5+555 63 2+6.59% 404 £13.1 52.3+910%

Values are means+SD.
*P<0.05 versus non-cbese by T-test.

Abbreviation : BMI, body mass index , WHR, waist to hip ratio .
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Table 2. Comparison anthropometric measurements between central obese group and central non-obese group by waist

circumference
Variables Male (n=20) Female (n=21)

Waist < 94 Waist < 94 Waist < 80 Waist < 80
Number 16 4 7 14
Age(yr) 479+12.5 54.5+£7.05 43,1103 51.5+£10.2
BMI(kg/ni) 22.8+2.44 26.8+1.55* 22.2+231 26.1£3.31
Waist(cm) 82.5+6.86 98.03-4.76* 74.1+£598 87.9+497*
WHR 0.89£0.07 0.97 £0.04* 0.80£0.08 091+0.12*
Impedence 387.7+40.7 366,0+21.8 458.6%67.7 395.6+73.3
BF(%) 124+£3.77 16.7+3.51 19.8+5.46 21.6+7.18
BF(kg) 8.04+2.49 13.7+4.34 11.1+£4.02 13.7+5.14
LBM(kg) 536.5+5.79 67.1 £4.66 43.8+4.69 482%15.0

Values are means+SD,

*P<0,05 versus non-obese by T-test.

Abbreviation * BMI, body mass index 3 WHR, waist to hip ratio ; BF(%), percentage of body fat ; BF(kg), body fat weight ; LBM, lean body mass.

Table 3. Comparison of the metabolic parameters between obesc and non-obese subjects by body mass index

Variables Male (n=20) Female (n=21)

BMI < 25 BMI = 25 BMI < 23 BMI = 25
Number 12 8 10 11
SBP(mmHg) 1268+ 259 1435£19.7 1259+18.2 137.7£22.1
DBP(mmHg) 783£13.3 849+12.4 77.3£10.8 85.2x13.1
Chol(mg/daL) 187.5£29.1 196.0£48.5 187.9+32.8 210.8+394
HDL(mg/dL) 41.8+157 36.0+7.71 51.7£133 435+11.7
TG(mg/dL) 141.3+97.3 192.0+£73.0 87.1+35.4 123.8£80.4
LDL(mg/dL) 117.5£29.5 122.0+40.8 118.7%£26.1 142.6+31.9
Al 3.94+1.62 4.49+£0.99 2.74£0.68 370+1.21*
FBS(mg/dL) 113.4+12.5 1148+9.44 107.8£10.6 110.6+10.0
Insulin( » U/mL) 4.72+1.71 7.35+£3.19*% 55+2.1 6.79+3.21
IR(pmol " mmol " 1) 1.33£0.49 2.07+0.90* 1.46 £0.55 1.88 £0.98*
C-Peptide(ng/mL.) 1.76 =0.85 1.74£0.35 1.30£0.16 1.73+0.48*

Values are means+SD,

*P<0,05 versus non-obese roup by T-test. o )
Abbreviation @ BMI, body mass index ; SBP, systolic blood pressure ; DBR, diastolic blood pressure ; Al, athrogenic index ; FRBS, fasting blood sugar

; IR, insulin resistance by HOMA equation.

N g% = @htH(Table 3)
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Table 4. Comparison of the metabolic parameters between central obese type and central non-obese type by waist circumference

Male (n=20) Female (n=21)
Variables Waist < 94 Waist > 94 Waist < 80 Waist > 80
Number 16 4 7 14
SBP(mmHg) 132.8+26.7 136.5+15.4 1231183 136.6x21.1
DRP(mmHg) 31.3L£14.2 78.5+£7.85 784+106 83.2+134
Chol(mg/dL) 1916326 188.3+58.1 210.1+436 194.84+34.5
HDL(mg/dL) 416+13.6 30.8£6.65 52.7+16.6 447+10.3
TG(mg/dL) 143.7+86.6 233.5x76.2 128.9+£93.9 05.1+435
LDL(mg/dL) 121.2+32.3 1102+426 13114357 131.1£299
Al 3941145 5.03+£0.78 2.534+0.60 3.52+1.11-
FBS(mg/dL) 113.4+11.3 116.0+117 107.8+10.6 1106+ 100
Insulin{ « U/mL) 5.08 £2.06 8.53+3.42% 6.16+2.73 6.181+2.84
[R(pmol "~ mmol 1) 1.41£0.55 245+1.01% 1.72+0.81 1.66£0.84
C-Peptide(ng/mL) 1.73£0.76 1.80x0.29 1.47+0.45 1.55+0.42
Values are means+SD,
*p<0.05 versus central non-obese group by T-test.
Abbreviations  SBP, systolic blood pressure s DBP, disatolic blood pressure »
Al, athrogenic index ; FBS, fasting blood sugar ; IR, insulin resistance by HOMA equation.
Table 5. Correlations between body fat and its distribution indices and metabolic parameters
SBO DBP T-chol TG HDL LDL Al FBS IR Insulin
BMI 032% 0.36* 0.24 0.27 -0.76%* 0.19 0.27 0.71 0.40* 0.40
Waist 0.46 0.37* 0.13 0.19 -0.16 -0.18 0.29 0.20 0.36* 0.39*
WHR 0.39* 0.14 0.48 0.08 -.0.03 =032 0.67 -0.01 0.06 0.10
BF(%) 0.04 0.33* 0.20 0.04 0.12 0.20 0.04 0.11 0.41%% 0.40%*
BF(kg) 0.18 0.36* 0.21 023 -0.09 -0 16 0.18 0.i4 0.53** 0.53”
LBM 0.26 -0.01 -0.47 0.42%* -0.22 -0.18 0.26 0.07 0.11 0.11

*p<0.05 by Pearson correlation test.
**p<0.01 by Pearson correlation test
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Table 6. Correlations between body fat and its distribution
indices

BMI Waist BF(%) BF(kg) LBM
BMI 1.00 0.62%* 0.32*%  0.61**  Q.54**
Waist 0.62%** 1.00 0.15 0.37* 0.37*
WHR 0.18 0.82%* -0.93 -0.23 0.02
BF(%)  0.32% 0.15 1.00 0.90**  -0.40%
BF(kg) 0.61%* 0.37* 0.90%* 1.00 0.05
LBM 0 54%* 037* -0.40% 0.05 1.00

*P<0.05 by Pearson correlation test.
*¥*pP<(0,01 by Pearson correlation test.
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