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=Abstract=

This study was carried out to assess the degree of association of abdominal visceral fat
amount with serum lipid levels and to determine which anthropometric measures of obesity are
most closely associated with cardiovascular risk factors in normoweight adults.

60 normoweight subjects were included for this study. The data gathered by healthy adults

for periodic health examination in Dongsan Medical Center, Taegu, Korea. They were normal
body weight(BMI;18.5-24.9 kg/m? and no history of hypothyroidism, corticosteroid users,
and recent weight loss. Serum total cholesterol, triglyceride, HDL cholesterol, fasting blood
glucose, blood pressure, waist, and waist-hip ratio were measured. Single slice CT scan was
used to quantify fat deposit in visceral and subcutaneous area at the level of L4-5.
Measurement for total fat amount was used to body impedance analysis method.
-Total body fat %, waist, and Waist-Hip ratio were significant difference on sex. Also, abdom-
inal visceral fat area, abdominal subcutaneous fat area and abdominal visceral fat area-subcu-
taneous fat area ratio(VSR) were significant difference. Independent predictor for visceral fat
in male subjects was waist, and in female subjects were waist and total body fat %. Visceral fat
amount seemed to play a critical role in association with cardiovascular risk factors rather than
subcutaneous fat area, total body fat %, waist in normal body weight person.
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Table 1. Anthropometric characteristics of study subjects

Male(N=15) Female(N=45)
M+£SD M=ESD

Age(years) 4434948 40.4+9.92
Weight(kg)** 66.4+5.30 54.7+£5.65
BMI(kg/m?2) 229+1.16 22.1+1.84
Total body fat(%)** 18.1+2.20 27.2%3.08
Waist(cm)** 81.21+4.58 753%£7.04
Waist-Hip ratio** 0.94+0.38 0.8+0.56
Subcutaneous fat(cm2)** 98.3+26.69 152.9+35.88
Visceral fat(cm?2)** 111.6+29.10 65.31+29.23
VSR#* 1.2+£0.33 0.4+0.15
Total fat area(cm?) 209.8+46.36 218.2+57.81

#%P<0.001, BML: body mass index, Total body fat: measured by body impedance
analysis,VSR: visceral-subcutaneous fat ratio, Total fat area: measured by CT at

level on Lumbar spine 4-5.
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Table 2. Comparisons of blood pressure, serum lipid according to sex

Male(N=15) Female(N=45)
M+SD M+SD
Systolic blood pressure(mmHg) 115.0+9.90 115.0+£15.70
Diastolic blood pressure(mmHg) 73.4+6.70 71.2+£12.86
Fasting blood glucose(mg/dl) 76.6+9.91 76.2+12.60
Total cholesterol(mg/dl) 196.8 +35.02 180.5+32.80
Triglyceride(mg/dl)* 154.8 +84.07 115.1£55.29
HDL-cholesterol(mg/dl) 52.5+14.71 54.8+12.09
LDL cholesterol(mg/dl) 113.3+29.64 102.6+27.67
Atherogenic index!) 40+1.21 35£1.13

* P<0.05, D Atherogenic index: Total cholesterol/HDL cholesterol.

Table 3. Comparisons of blood pressure, serum lipid according to visceral

fat area in male

<100 cm*(N=5)

> 100 cm?(N=10)

Systolic blood pressure(mmHg)
Diastolic blood pressure(mmHg)
Fasting blood glucose(mg/dl)
Total cholesterol(mg/dl)*
Triglyceride(mg/dl)

HDL cholesterol(mg/dl)

LDL cholesterol{mg/dl)
Atherogenic index!

113.0+3.3 116.0£12.2
71.6+5.7 743+73
1.4+9.0 79.4+9.7
168.0+16.5 211.0+33.2
111.0£30.7 176.0+94.8
0.9+19.1 533+13.1
95.0+9.2 12244324
3.5+09 42413

* P<(0.05 by Mann-Whitney test.

1) Atherogenic index: Total cholesterol/HDL cholesterol.
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Table 4. Comparisons of blood pressure, serum lipid according to visceral fat area

in female
<100 cm?*(N=40) =100 cm*(N=5)
Systolic blood pressure{mmHg) 114.0+12.4 131.0£293
Diastolic blood pressure(mmHg) 69.9+12.4 82.2+12.4
Fasting blood glucose(mg/dl) 743+8.2 91.2+27.7
Total cholesterol(mg/dl)* 178.0+33.8 200.0+8.7
Triglyceride(mg/dl)* 106.04-46.7 190.01+66.3
HDL cholesterol(mg/dl)* 56.9+10.8 38.5+9.1
LDL cholesterol(mg/dl)* 99.4+27.7 124214169
Atherogenic index*.1} 32%038 55+1.6

* P<0.05 by Mann-Whitney test.
1) Atherogenic index: Total cholesterol/HDL cholesterol.

Table 5. Correlation coefficients between obesity related variables and cardiovascular risk
factors in male

BMI Waist WHR Total Subcutaneous Visceral VSR

body fat fat fat
Age 043 510 703 J22%% .085 304 213
SBP -302 .106 477 414 071 330 277
DBP -.506 - 115 129 -.360 386 257 -.078
FBS .103 .535% 510 366 246 .624* 330
T-chol 470 231 .093 076 .096 426 405
TG 328 553* 325 136 457 313 -.104
HDL =211 -.167 -.002 236 .062 317 274
LDL 474 .042 -.074 -.105 -.176 .169 402
Al S525%*% 288 069 -.170 -.105 -018 .105

* P<0.05, ** P<0.01, SBP: systolic blood pressure, DBP: diastolic blood pressure, FBS: fast
ing blood glucose, T-chol: total cholesterol, TG: triglyceride, HDL: HDL cholesterol,
LDL: LDL cholesterol, Al: atherogenic index(Total cholesterol/HDL cholesterol), BMI:
body mass index, WHR: waist-hip ratio, Total body fat: total body fat % by body imped-
ance analysis, VSR: visceral-subcutaneous fat ratio.
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S AABAS, WHR, A4, 8% 2% 239092943, VSR, 554,
AspAler £02 AYWAARY AU WHR. AABAG. SAA R, 253814
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A qlz} 271 w@ekch(Table 7).

Table 6. Correlation coefficients between obesity related variables and cardiovascular risk

factors in femal

BMI Waist WHR Total Subcutaneous Visceral VSR
body fat fat fat

Age A419%* 373* A50%* A416%* 151 .290 .348*
SBP A402%# 391%* 316* 269 217 483%* A56t*
DBP A1 341* .292 .326% 184 446%* 458%*
FBS 103 370* 215 204 286 S527%* 422%*
T-chol .358%* 355% A11%* 400%* 223 A417%* 4 TH*
TG 301 400%* 396%* 332% 214 562k 473%*
HDL -.253 -.354* -407%* - 137 -.179 -432%% 204
LDL A5%* A421%* S06%** 423%* 257 459%** 434%%
Al AQ3** S573%* 618%* 48** 376% 672 S502%*

* P<0.05, ** P<0.01, SBP: systolic blood pressure, DBP: diastolic blood pressure, FBS: fasting
blood glucose, T-chol: total cholesterol, TG: triglyceride, HDL: HDL cholesterol, LDL: LDL
cholesterol, AlL: atherogenic index(Total cholesterol/HDL cholesterol), BMI: body mass index,
WHR: waist-hip ratio, Total body fat: total body fat % by body impedance analysis, VSR: vis-

ceral-subcutaneous fat ratio.

Table 7. Partial Correlation coefficients in female after controlling for age

BMI Waist WHR Total Subcutaneous Visceral VSR
body fat fat fat
SBP J3058*  .3039* .1960 1502 1786 A273%* .3839*
DBP 3185%  .249] 1704 2196 .1434 3875%* 3883
FBS 1323 3366* 1585 1502 .2679 S5068%*%  3935%*
T-chol  .2210 2360 2733 2735 1782 3399+ .3182*
TG JI5T7* 41TTHE L272%% 0 3502% 2116 ST79%* 4919%*
HDL -2625 -.3789% -.4386%* - 1895 - 1760 -4417%% - 3012*
LDL 2612 2915 .3636% 2738 2124 3784* .3202%
Al 3539%  5440%* S5975%% [ 3699% .3556* B328**%  4673**

* P<0.05, ** P<0.01, SBP: systolic blood pressure, DBP: diastolic blood pressure, FBS: fasting
blood glucose, T-chol: total cholesterol, TG: triglyceride, HDL: HDL cholesterol, LDL: LDL
cholesterol, Al atherogenic index(Total cholesterol/HDL cholesterol), BMI: body mass index,
WHR: waist-hip ratio, Total body fat: total body fat % by body impedance analysis, VSR:

visceral-subcutaneous fat ratio.
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AP AR At dFe A= . FAAY, LE=AW R FHAEA e
vty g 4 AT A 9A = SRR Ee] F ARy 01"% =24
TolA F& 2 BERuUlRAge wids Z]¥42 VSRE AUEETHZHES el
o] F7vstn, FAAWE HelEd el vl Hs3) WHRZ 7} 2 A== 5ch(Table 9).
Table 8. Regression analysis of cardiovascular risk factors in male
A R*  p-value
BMI Waist WHR Total Subcu Visceral VSR P
body fat  fat fat
SBP - - - - - - - -
DBP - - - - - - - -
FBS - - - - - 212 .389 .013
T-chol - - - - - - - -
TG - 10.144 - - - - 305 033
HDL - - - - - - - -
LDL - - - - - - - -
Al - - - - - - - -
SBP: systolic blood pressure, DBP: diastolic blood pressure, FBS: fasting

blood glucose, T-chol: total cholesterol, TG: triglyceride, HDL: HDL cholesterol, LDL: LDL

cholesterol, Al: atherogenic index(Total cholesterol/HDL cholesterol), BMI: body mass index,
WHR: waist-hip ratio, Total body fat: total body fat % by body impedance analysis, VSR: vis-
ceral-subcutaneous fat ratio.

Table 9. Regression analysis of cardiovascular risk factors in female

B

Age BMI Waist WHR Total Subcu Visceral VSR R* prvalue
body fat fat fat
SBP i i : - : - 259 - 233 001
DBP : : . - . - - 36169 210 002
FBS : : - i - : 27 - 27T 000
Techol - ] ; ; : . 468 - 174 004
G i i : - : - 1064 - 316 000
HDL . : . ; . - A79 - 187 003
LDL 952 - - 172787 - : - - 349000
Al . - - 6142 - - 1829 - 503 043

SBP: systolic blood pressure, DBP: diastolic blood pressure, FBS: fasting blood glucose, T-chol:
total cholesterol, TG: triglyceride, HDL: HDL cholesterol, LDL: LDL cholesterol, Al: atherogenic
index(Total cholesterol/HDL cholesterol), BMI: body mass index, WHR: waist-hip ratio, Total
body fat: total body fat % by body impedance analysis, VSR: visceral-subcutaneous fat ratio.
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= ARE 2] 8 AL A G (Table 10).
oA &t ol A Heda A
Table 10. Regression analysis of visceral fat area
Male" Female?
8 p-value B p-value
Waist 0.740 0.002 0.660 0.000
Total body fat % - - : 0.230 0.037
Dependent variable; visceral fat area.
"Male visceral area = -274.497 + 0.740(waist) R% 0.547.
PFemale visceral area = -200.047 + 0.660(waist) + 0.230(total body fat %)
R 0.638.
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