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Relationship Between Abdominal Fat Distribution and Lipid profiles, Fasting Blood Sugar,
and Atherogenic Index in Obese Subjects

Ji Won Hyun, M.D., Young Sung Suh, M.D., Dae Hyun Kim, M.D.

Department of Family Medicine, Keimyung University School of Medicine,
Daegu, Korea

Abstract : The present study was designed to find out the relationship between abdominal
subcutaneous fat distribution and blood lipids, fasting blood sugar (FBS) and atherogenic index.
The subjects were 92 obese adults, who visited the obesity clinic in a general hospital from July
2005 to May 2006. Total abdominal fat,(TF), visceral fat (VF), DSF, abdominal superficial
subcutaneous (SSF) and thigh fat were assessed by CT scan. Total cholesterol (TC), triglyceride
(TG), LDL-cholesterol (LDL), HDL—cholesterol (HDL), FBS and atherogenic index were
measured. In women, DSF/TF was negatively related to TC/HDL and TG/HDL, DSF+VF positively
to LDL/HDL, VF positively to TG, TC/HDL, LDL/HDL and negatively to HDL. In men, thigh
fat/DSF was positively related to HDL, and negatively to TG/HDL, DSF/TF negatively to FBS.
Multiple regression analyses were performed to identify independent correlates of variables. In
women, VF was the best predictor of HDL, TG, TC/HDL, TG/HDL and LDL/HDL, TF for FBS. In
men, thigh fat/DSF was the best predictor of HDL and TG/HDL, thigh fat for FBS. As a result, VF
for women, thigh fat/DSF for men was the best predictor of dyslipidemia and atherogenic index.
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3] &} A% (superficial subcutaneous abdominal
fat) 2} A5 73544 % (deep subcutaneous
abdominal fat) &2 Y= 4 It} o] F H49] A
W Aol g2 [12]. AF-E5dsA e &
I HARI A Ago] # FoAf jlom, AR5

1w H
Y -1 =
T ETFAR a%0] Yol AR

(

A A
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b golstths AFA AL ek12]. #A AT

B XA A4 (visceral abdominal fat) ¥
tFop et AR AYE FFHAEHE, T4
% A

T AT o S5eke AREA AMRE
= 5ol A=A [13].

ol & A= HF AFH dSHFIS &
& SR, AR st A, A5E5T]s)
A8 A S ASsta E T AFE d5EY
S =38 thE A (thigh fat) e 94 9 155
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(Somatom Sensation 160, Siemens, Erlangen,
Germany) & °o|&3to] F2AAMZE Al 4~5 QFA}
oo Al 10 mm T2 120 kV, 140 mAE 0.5%
5¢F 512 X 512 matrix® A5 on, Aok
O % #FYst Aurx4 WAL hounsfield unit& &
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Switzerland) & Ab&3to] 2t7 GPO/PAP H
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CHOD/PAP
(Cholesterol oxidase/ Peroxidase amino anti—

amino anti—pyrine),
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) : + 69.0 cm*% 01,
ARERISASS 247 121.6 £ 50.8 cm’,
141.7 £ 70.7 et} AF-E5F 9524+ %

12 7b7 240.9 + 76.5 cm?, 317.

549 8l s

oke] A7 103

212.6 = 48.9 mg/dL, FAA LS 747} 122.3
61.1 mg/dL, 171.1 = 104.8 mg/dL, A4 %
AAHES 247} 124.9 £ 34.7 mg/dL, 133.6
49.4 mg/dL, 1Y E FHrEHES 77 55.2
10.6 mg/dL, 49.3 = 9.6 mg/dL At T~

H o

HE/1UEZdAdE2 2447 3.8 = 0.79, 4.4
+ 09791, AUEZYAHE/ AU HE
& 7247} 2.3 £ 0.65, 2.8 = 0.92, FAA/1Y
TZYAHES 77 2.4 £ 1.46, 3.8 £ 2.829
o F8d32 247 100.1 + 33.7 mg/dL, 96.6
+ 14.6 mg/dL%t} (Table 1)
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Table 1. General characteristic of study subjects
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Male Female
(n=48) (n=44)
Age (yr) 404 £ 11.7 42.1 £ 125
Body mass index (kg/m?) 302 = 3.7 30.5 £ 6.5
Waist circumference (cm) 100.6 £ 9.3 945 % 94
Visceral fat area (cm?) 1752 £ 62.0 119.8 £ 52.7
Superficial subcutaneous abdominal fat (cm?) 113.3 £ 69.0 157.2 = 549
Deep subcutaneous abdominal fat (cm?) 141.7 = 70.7 121.6 = 50.8
DSF + VF (cm?) 317.0 £1074 240.9 £ 76.5
DSF/TF 0.3 = 0.08 0.3 £ 0.08
Thigh fat (cm?) 1724 £ 65.3 262.1 = 87.6
Thigh F/DSF 13042 2.4 £ 0.96
Total cholesterol (mg/dL) 212.6 £ 489 2022 £ 394
Triglyceride (mg/dL) 171.1 £104.8 1223 £ 61.1
LDL cholesterol (mg/dL) 133.6 £ 494 1249 £ 34.7
HDL cholesterol(mg/dL) 493+ 96 552 £10.6
TC/HDL cholesterol 44 £097 3.8 £0.79
LDL cholesterol/HDL cholesterol 281092 2.3 £ 0.65
TG/HDL cholesterol 381282 24 £ 146
Fasting blood sugar (mg/dL) 96.6 = 14.6 100.1 £ 33.7

Data are mean = SD; DSF: deep subcutaneous abdominal fat area; VF: visceral fat area; TF: total fat
area; Thigh F: thigh fat area; LDL: low density lipoprotein; HDL: high density lipoprotein.

R FEEAEY (R? =0.326,
P<0.01) (Table 4).
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Table 2. Correlation coefficients between abdominal fat and lipid profiles, fasting blood sugar in female

AExst A4

subjects.
VF DSF DSE/TF  DSF+VF  Thigh F Thigh F/DSF  SSF TF
TC 115 .058 -.064 114 128 047 069 125
TG 3220 -.095 -289 149 -134 -.001 044 .108
HDL -4291 052 273 -248 .081 -.001 -123 -152
LDL 159 145 .005 201 .160 -.020 119 197
TC/HDL A541 -.022 =327 284 024 069 168 226
TG/HDL 366 -.129 -351¢ 155 -157 029 .049 109
LDL/HDL 408t .087 -.108 326 .095 -.002 196 267
FBS 145 -.035 -114 072 -.096 -.051 029 031

105

Data are partial correlation coefficients adjusted by age; *P<0.05, TP<0.01; TC: total cholesterol; TG:
triglyceride; HDL: high density lipoprotein cholesterol; LDL: low density lipoprotein cholesterol; FBS:
fasting blood sugar; VF: visceral fat area; DSF: deep subcutaneous abdominal fat area; TF: total fat area;
Thigh F: thigh fat area; SSF: superficial subcutaneous abdominal fat area.

Table 3. Correlation coefficients between abdominal fat and lipid profiles, fasting blood sugar in male

subjects.
VF DSF DSE/TF  SDF+VF  Thigh F Thigh F/DSF  SSF TF
TC -018 -075 -.105 -.054 .001 .090 .033 -.047
TG 224 067 -023 165 -113 -.268 046 153
HDL -122 -133 -.147 -.146 248 391t -.084 -.083
LDL -027 -.063 -.066 -.052 -037 068 044 -.067
TC/HDL .105 029 .000 075 -239 -.245 107 018
TG/HDL 234 073 -.007 174 -159 -307* 051 149
LDL/HDL  .044 .009 015 .030 -.205 150 109 -.035
FBS .087 -.027 -.102 032 - 111 -.060 -072 .058

Data are partial correlation coefficients adjusted by age; *P<0.05, TP<0.01; TC: total cholesterol; TG:
triglyceride; HDL: high density lipoprotein cholesterol; LDL: low density lipoprotein cholesterol; FBS:
fasting blood sugar; VF: visceral fat area; DSF: deep subcutaneous abdominal fat area; TF: total fat area;
Thigh F: thigh fat area; SSF: superficial subcutaneous abdominal fat area.

FTAAAE, FYA, TVEBALAE, AY 26 B welo] 9E AOE BRI v} Ark £
ERAAHS, 2AUESALHE, FTAXAE/ Misra 52015 Kelley $[21]& 4783354
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Table 4. Stepwise multiple regression analysis of female obese subjects using lipid profiles as a dependent

variables
d R? P-value
VF (cm?) TF (cm?)
TG (mg/dL) 0.366* - 0.114 <0.05
HDL (mg/dL) -0.334¢ - 0.090 <0.05
TC/HDL 04701 - 0.202 <0.01
TG/HDL 0.3931 - 0.135 <0.01
LDL/HDL 0413t - 0.151 <0.01
FBS (mg/dL) - -0.4421 0.326 <0.01

Multiple regression analysis; *P<0.05, TP<0.01; TG: triglyceride: HDL: high density lipoprotein
cholesterol; TC: total cholesterol; LDL: low density lipoprotein cholesterol; FBS: fasting blood sugar;

VF: visceral fat area; TF: total fat area.

Table 5. Stepwise multiple regression analysis of male obese subjects using lipid profiles as a dependent

variables
d R? P-value
Thigh F/DSF Thigh F (cm?)
HDL (mg/dL) 0.3701 - 0.118 <0.05
TG/HDL -0.313¢ - 0.078 <0.05
FBS (mg/dL) - -0.407t 0.147 <0.01

HDL: high density lipoprotein; TG: triglyceride; FBS: fasting blood sugar; Thigh F: thigh fat area; DSF:

deep subcutaneous abdominal fat area.
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