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Table 1. Demographic Characteristics in the Study Subjects

Men (n=115) Women (n=303)
Variables Category
No (%) No (%)
Age (year) < 30 39 (33.9) 90 (29.7)
30~39 33 (28.7) 65 (21.5)
40~49 25 (21.7) 81 (26.7)
> 50 18 (15.7) 67 (22.1)
Marital status Unmarried 35 (33.3) 81 (30.0)
Married 69 (65.7) 181 (67.0)
Others 1( 1.0) 8 (3.0
Education (year) < 12 7 ( 6.6) 49 (18.0)
12~15 39 (37.8) 135 (49.6)
> 16 60 (56.6) 88 (32.4)
Occupation Professional 49 (46.2) 54 (19.9)
Administrator
Office worker
Sales 33 (31.1) 53 (19.6)
Service
Laborer
Others 24 (22.6) 164 (60.5)
Homemaker
Economic status < 2,500 9 (11.1) 60 (27.4)
(x1,000 won/month) 2,500-5,000 46 (56.8) 110 (50.2)
> 5,000 26 (32.1) 49 (22.4)
30~39A417} 23.4%, 40~49A4|7} 25.4%, 504 o)de] AAGE, slgEd, 55 A W3] foleA =
20.3%°] £XE Btk A& dEH= 69.0% 71 71EA} A YERRAL, SRl = WA Bk Sl A] WHR

G 31%7F vEAGOH, W A= UE o]
39%, 19| 46%, FZ°] 15% AUt AEZ, B F,
AR ] RAEo] EARRE ASTT IRIA 31.1%,
ARl A 19.6% Ao, T Z], Au|2~Z] AYLbA]] o
&R Ao] WAt 462%, A 19.9%A0H, ozt
42.1%= FF, YeAE 7E 4F5E 7 At
(Table 1).
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Table 2. Anthropometric and Metabolic Features of Visceral and Subcutaneous Fat Type in
Obese Subjects

Men Women
Variables Visceral fat Subcutaneous fat Visceral fat Subcutaneous fat

(n=81) (n=34) (n=135) (n=168)
Age (year) 41.5+11.9 26.4+6.4* 44.6*+11.6 34.4+12.1%
BMI (kg/m2) 29.9+3.6 35.0+5.6* 20.2+4.2 29.9+4.5
Body fat (%) 27.7+4.5 32.4+6.4* 36.6+5.3 37.5+5.4
Waist (cm) 101.4£10.5 112.2+14.5* 94.4+10.0 93.9+10.8
WHR 0.96+0.06 0.96+0.06 0.91+0.07 0.89+0.06*
Total fat area (cm?) 376.7+96.6 495.3+169.8* 371.2+122.4 384.1+129.5
Subcutaneous (cmz) 189.7+63.0 380.1+141.4* 234.2+78.8 304.3+103.7*
Visceral (sz) 187.0+60.1 115.2+43.3* 137.0+51.2 79.8+34.8%
VSR 1.01+0.38 0.31£0.10* 0.60+0.17 0.27+0.08*
SBP (mmHg) 133.1£18.6 135.1£19.2 131.2+19.7 125.2+15.9*
DBP (mmHg) 82.1+13.0 78.6+17.7 79.4+11.7 74.5+11.9%
FBG (mg/dL) 109.0+£30.9 95.7+6.4* 107.8+28.8 97.6+11.9%
TC (mg/dL) 196.0+34.8 182.4+28.4* 200.0+33.8 183.5+32.1*
TG (mg/dL) 191.5+£122.8 158.0+61.7 152.5+85.9 112.1+73.4*
HDL-C (mg/dL) 42.9+9.4 39.2+7.5% 46.6+£9.9 50.5+11.5*
LDL-C (mg/dL) 119.3+£32.6 111.2424.8 124.2+31.3 111.1+30.6*
Insulin (UIU/mL) 11.4+8.2 16.9+10.0* 10.5+6.2 9.9+6.8

BMI: Body mass index; WHR: Waist-hip ratio; VSR: Visceral-subcutaneous fat ratio; SBP: Systolic blood
pressure; DBP: Diastolic blood pressure; FBG: Fasting blood sugar; TC: Total cholesterol; TG:
Triglyceride; HDL-C: HDL-cholesterol; LDL-C: LDL-cholesterol

* p<0.05 by two-way ANOVA test after adjustment for age in men and women, respectively

Table 3. Correlation Coefficient(r) Between Visceral Fat Area, and VSR
and Simple Anthropometric Obesity Indices

Variables Men Wormen
r Adjusted by age r Adjusted by age

Visceral fat area

BMI 0.367* 0.122 0.564* 0.472%

Body fat 0.426* 0.245* 0.455* 0.396*

Waist 0.449* 0.247* 0.622* 0.609*

WHR 0.026 -0.037 0.467* 0.573*
VSR

BMI -0.163 -0.362* -0.045 -0.086

Body fat -0.061 -0.195* -0.119 -0.113

Waist -0.117 -0.279* -0.017 0.039

WHR -0.026 -0.097 0.100 0.253*

BMI: Body mass index; WHR: Waist-hip ratio; VSR: Visceral-subcutaneous fat ratio
* p<0.05 by Pearson correlation coefficient, and partial correlation analysis

ARG ABe BAS FHl W AEe  olae] A3 RE uR ARG} FEE o3 frold
P A LE, HelEelst o DAY HYW,  BAYS HATh W, VSRE WA AR,
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Table 4. Odds Ratio and 95% Confidence
Interval for Visceral Fat Obesity as a
Dependent Variable and associated
Factors as Independent Variables in

Table 5.

Odds Ratio and 95%

Confidence
Interval for Visceral Fat Obesity as a
Dependent Variable and Associated
Factors as Independent Variables in

Obese Men Obese Women
Variables Category OR 95% CI Variables Category OR 95% CI
Age (year)* <29 1.0 Age (year)* < 29 1.0
30-39 18.5 5.3-64.8 30-39 36 1.7-77
40-49 29.3 5.9-145.6 40-49 8.7 42-18.1
> 50 - - > 50 11.1 52-239
Marital status Unmarried 1.0 Marital status™* Unmarried 1.0
Married 6.7 2.8-164 Married 4.9 2.6-9.3
Education (year) <12 1.0 Education (year)* < 12 1.0
12-15 04 0.1-15 12-15 05 0.3-09
>16 06 0225 . =16 05 03-09
Occupation Blue collar 1.0 Occupation que collar 1.0
White collar 0.2 0.1-0.7 White collar 0.3 0.1-0.5
Economic status <2500 1.0 ) Homemaker 0.8 05-1.4
(x1,000 won/month)  2,500-5,000 0.9 0.3-2.2 Economic status <2500 L0
> 5’000 0.6 0.2-1.6 (Xl,OOO won/month) 2,500—5,000 0.9 0.5-1.5
Family history of obesity No 1.0 . . . = 5,000 L0 05-1.8
Yes 07 04-12 Family history of obesity No 1.0
Weight gain (%)* <10 10 o Yes 12 08-17
1020 20 0582 Weight gain (%) <10 10
=20 35 1487 1020 1.1 04-30
. . > 20 20 12-33
Experience of diet No 1.0 . .
Experience of diet No 1.0
Yes 20 09-4.6
. . Yes 22 14-37
Binge eating No 1.0 . .
Binge eating No 1.0
Yes 24 1.0-63
. . Yes 21 1.14.0
Night eating No 1.0 . .
Night eating No 1.0
Yes 1.4 0445 Yes 14 0727
Calorie (Kcal) | 500152%%0 (1)'2 0222 Calorie (Kcal) <1500 1.0
= R : e 1000-2000 1.1 0.6-1.9
> 2000 0.7 0.3-1.9 > 2000 08 04-1.6
Carbohydrate (%) <55 1.0 Carbohydrate (%) < 55 1.0
> 60 03 0.1-09 > 60 1.6 0927
Fat (%) < 20 1.0 Fat (%) <20 1.0
20-30 14 05-34 20-30 09 05-14
> 30 1.8 0.5-7.1 > 30 0.6 03-13
Protein (%) < 14 1.0 Protein (%) < 14 1.0
14-17 1.0 04-26 14-17 1.1 0.6-2.1
> 17 29 099.6 > 17 1.2 0.7-2.0
Activity level Light 1.0 Activity level Light 1.0
Moderate 3.2 0.7-15.1 Moderate 1.0 0.5-1.8
Severe 20 0.2-184 Severe - -
Smoking status No 1.0 Smoking status No 1.0
Yes 1.7 0.8-39 Yes 0.7 0.3-1.6
Alcohol drinking No 1.0 Alcohol drinking No 1.0
Yes 1.1 0.5-2.7 Yes 04 0.3-0.7
Stress Mild 1.0 Stress* Mild 1.0
Moderate 0.5 0.2-1.1 Moderate 0.6 0.3-0.9
Severe - - Severe 0.3 0.1-1.0

OR and 95% CI by linear logistic regression analysis

Blank space : not calculated due to small number of case

* p<0.05 by likelihood ratio test for trend

OR and 95% CI by linear logistic regression analysis
Blank space : not calculated due to small number of case
* p<0.05 by likelihood ratio test for trend
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ABSTRACT

Background: Visceral fat accumulation is highly

related to metabolic disorders compared to

subcutaneous fat at a given BMI or waist

circumference.

the

The aim of this study was to

investigate modifiable lifestyle factors for

visceral fat accumulation by performing CT scan in
obese adults.

Method: The participants included were 418

A =237 ddE Agsd 2] -

adults (BMI >23 kg/mz) who visited the obesity
The abdominal fat

distribution had been assessed by CT scan at the

clinic in a General hospital.

level of L4-L5. Demographic and lifestyle factors,
and nutrition intake were evaluated. Blood pressure,
fasting glucose, lipid profiles, and fasting insulin
were measured. We analyzed the associated factors
for visceral fat accumulation in men and women,
respectively.

Results: The risk for visceral fat accumulation in
men was higher than in women, and it increased
Married

people, persons who gained more than 20% of their

significantly with age in both genders.
former weight, and persons with binge eating
tendency were at greater risk for visceral fat obesity.
In women, those who had repeatedly attempted diet,
and who were less sensitive to stress had a higher
risk for visceral fat obesity. In contrast, white collars
in both genders, and female drinkers showed were at
lower risk for visceral fat accumulation.
Conclusion: The visceral fat accumulation was
affected by sex, age, demographic, and lifestyle
factors. we should pay more attention to controlling
excessive weight gain and binge eating habit in both
genders. The repeated diet and weight cycling were
be for visceral fat

proven to risk factors

accumulation in women.

Key Words: Visceral fat accumulation, Lifestyle

factor, Weight gain, Binge eating
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