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— The Usefulness of Visceral Fat Thickness Measured by Ultrasonography
as an Abdominal Obesity Index —
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ATl A PR o 22 s
AE 55 AT} AAASAE 2 dr et Fig. 1. ultrasonic measurement of the abdominal sub-
deolzfele] AwAe FolEta, YAEET =S 9 cutaneous fat thickness and visceral fat thickness. sub-

cutaneous fat thickness was defined as the distance
between the skin and external face of the rectus abdo-
minis muscle, and visceral fat thickness was defined as
the distance between the internal face of the same muscle
and the anterior wall of the aorta. USFT : ultrasonic mea-
sured subcutaneous fat thickness ; UVFT : ultrasonic mea-
sured visceral fat thickness, Ao: abdominal aorta, VB':
vertebral body, R: rectus abdominis muscle.
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Table 1. Clinical characteristics and ultrasonographic
indexes of subjects according to gender

Variable Men (n=200) Women (n=200)
Age (years) 4511104 44.0+11.0
BMI (Kg/m®) 24.6% 3.0 243+ 3.3
WC (cm) 86.4% 7.1 815t 7.6%x
WhtR (cm/cm#*100) 50.6t 4.3 51.7+ 5.4
Systole (mmHg) 127.0+11.3 123.3 £13.8%
Diastole (mmHg) 81.3+ 85 76.2 £10.2%
FBS (mg/dL) 91.7x12.1 90.5+11.2
HDL (mg/dL) 51.2t 6.8 55.1 & 8.2#x
TG (mg/dL) 147.0 £76.8 122.7 £ 56.4%x
USFT(mm) 147+ 0.57 2.0 0.72%x
UVFT(mm) 4,43+ 1.62 3.0 1.27x
UVSR 3.2 15 1.6 £ 0.8#x

BMI: body mass index, WC: waist circumference, WhtR: waist/height
ratio, Systole: Systolic blood pressure, Diastole: Diastolic blood pressure,
HDL—C: high density cholesterol, TG: Triglyceride, FBS: Fasting blood
sugar, USFT: ultrasonographic measured visceral fat thickness, UVFT:
ultrasonographic measured visceral fat thickness, UVSR: visceral to
subcutaneous fat thickness ratio.

* P<0.05

xx P<(0,001 by student t—test between men and women.
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Table 2. UVFT, USFT, UVSR and Metabolic syndrome of study subjects along the age and sex

UVFT USFT UVSR Metabolic syndrome
Age (yrs)
M F M F M F M(%) F(%)
Averge 443 £1.62 3.00 £ 1.27 147 £570 2.00 £0.72 3215 1.6 £0.8 18.5 24.5
=29 423 £1.37 236 £0.89 152 £0.89 186 £0.76 3.9 *£32 1407 15.4 5.3
30—-39 437 £1.37 261 £1.03 159 x£0.73 192 x£0.83 29=*09 1506 16.4 7.5
40-49 440 £ 1.71 319 £1.08 1.42 £0.43 208 x0.65 3.2=*x12 1.6 0.7 20.3 27.1
50-59 472 £ 178 328 £1.33 144 £0.39 210 =x0.63 3416 1.6 0.7 19.3 40.9
60— 3.88 £1.78 393 £216 136 x0.61 1.78 £0.79 31 =*x15 26 =17 18.8 50.0
P—value 0.426 * 0.001 = 0.471 = 0.365 * 0.215 = 0.001 = 0.982 t 0.001 +
* P—value by student t—test.
1t P—value by linear by linear test.
0.633/', r=0.595/41), AAZAF(r=0.621/ r=-0.254/¢)), FAAL(r=0.475/F, r=0.411/%]),
0.534/01) ¢} frolgh AdaAE Belom, Il B (r = 0.158/, r=0.234/99) 7 {23 A
= AEZAG(r = 0.598/, r = 0.593/41), = (r = o, AT FAelA $571(r = 0.145)

0.556/'F, r =0.575/), om%aﬂ/ﬂ H)(r = 0.505/%, r
=0.511/0)) ¢} el daAlE Baleh Tev Ul
[HSHAPEFAl vl= wig- ;} AAAAE HITH Table
3)(Fig. 2).

Table 3. Correlation between ultrasonographic indexes
with BMI, WC and WhtR

Men (n=200)
UVFT USFT UVSR
BMI(Kg/r®) 06215+ 0598 0.034
WC(cm)
WhtR 0633+ 0.505% 0.068  0.595%% 0.511%% 0.197%x

BMI: body mass index, WC: waist circumference,
WhtR: waist/height ratio(cm/cm*100).

* P<0.05

#x P<(0.01 by Pearson correlation.

Women (n=200)
UVFT USFT UVSR

0.534#* 0.593** 0.097

0.683%¢ 0.556% 0.095  0.604%* 0.575% 0.160*
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Fig. 2. Correlation between ultrasonographic measured visceral fat thickness and BMI, WhtR and Waist circumference.
BMI : body mass index, WhtR : waist/height ratio, UVFT : ultrasonographic measured visceral fat thickness

Table 4. correlation between ultrasonographic indexes with

metabolic syndrome risk factors

Women (n = 200)

UVFT USFT UVSR

Men (n = 200)
UVFT USFT UVSR
Systole 0.229++ 0.145% 0.088
Diastole 0.285# 0.229++ 0.010
HDL-C —032+ —0240= —0.029
TG 0.475%+ 0.169% 0.152%
FBS 0.158* 0.025 0.046

0.232#x 0.123  0.104
0.254#x 0.173% 0.088
—0254+ —02200 —0.026
0.411%% 0223+ 0.147x
0.234#++ 0.018 0.166%

Systole: Systolic blood pressure, Diastole: Diastolic blood pressure, HDL—C:
high density cholesterol, TG: Triglyceride, FBS: Fasting blood sugar.

* P<0.05
#x P<(0.01 by Pearson correlation.

Table 5. Comparisons of the visceral fat thickness
according to presence or absence of metabolic syndrome

Men (n=200) Women (n=200)
UVET UVET
Metabolic syndrome (=)  4.04£1.38 2.7241.03
Metabolic syndrome (+)  6.15%+1.52 3.97+1.46
P—value * 0.001 0.001

#* P—value by student t—test.
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Fig. 3. visceral fat thickness as a predictor of metabolic syndrome in men and women(ROC curve). a visceral fat thickness
of 4.58 cm and 3.50 cm in men and women respectively, was chosen as the cut—off value to presence of metabolic
syndrome with sensitivity of 89.2% and specificity of 71.2% in men, sensitivity of 61.2% and specificity of 80.8% in
women. The area under the ROC curve was 0.856 in men and 0.758 in women

Table 6. Adjusted risk of metabolic syndrome related with visceral fat thickness of abdomen after adjustment for age and

waist circumference

. Men Women
Variable Unit P—value Adjusted OR (95% CI) Unit P—value Adjusted OR (95% CI)

Age (year) /Year 0.58 0.98 (0.94~1.03) /Year 0.020 1.04 (1.00~1.09)

WC (cm) ~89 1.00 (Referent) ~89 1.00 (Referent)
90~ 0.000 9.41 (2.90~30.52) 90~ 0.006 4.50 (1.53~13.21)

UVFT (cm) ~3.9 1.00 (Referent) ~1.9 1.00 (Referent)
4.0~4.9 0.104 6.17 (1.13~33.62) 2.0~2.9 0.202 2.90 (0.56~14.89)
5.0~5.9 0.093 4.51 (0.77~26.16) 3.0~3.9 0.170 3.20 (0.60~16.86)
6.0~6.9 0.003 14.92 (2.48~89.45) 4.0~4.9 0.141 3.77 (0.64~22.12)
7.0~ 0.005 17.05 (2.36~123.24) 5.0~ 0.004 19.06 (2.52~144.11)

UVFT (cm) 458> 1.00 (Referent) 3.50> 1.00 (Referent)
4.58< 0.002 6.72 (1.98~22.78) 3.50=< 0.001 3.63 (1.66~7.91)

UVET : ultrasonographic measured visceral fat thickness

% OR :
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odds ratio and 95% CI (confidence interval) estimated by a multiple linear logistic regression model.
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+ Abstract

The Usefulness of Visceral Fat Thickness Measured by Ultrasonography
as an Abdominal Obesity Index

Yong—Kyun Kim-Man—Seok Han"

Department of Diagnostic Radiology, Korealife Daejeon Healthcare center
Y Department of Diagnostic Radiology, Chungnam University Hospital

Purpose : Abdominal obesity with visceral fat accumulation have been known to be intimately associated
with the development of metabolic syndrome. Therefore, it is important to estimate the precise amount of
visceral fat. Ultrasonography has been reported that it is a simple and noninvasive method for visceral fat
evaluation. Purpose of this study is to evaluate the association of ultrasonographic visceral fat thickness,
anthropometric indexes, and risk factor of metabolic syndrome, and to investigate the cut—off value of
abdominal visceral fat thickness leading to increased risk of metabolic syndrome.

Materials and methods : The subject included 200 men and 200 women who visited D healthcare center
in Daejeon from January to April 2008. The subcutaneous fat thickness and visceral fat thickness were
measured by ultrasonograph. As anthropometric index, we measured body mass index, waist circumference
and waist/height ratio. As for the risk factor of metabolic syndrome, we measured blood pressure, high
density lipoprotein cholesterol, triglyceride and fasting serum glucose.

Results : VFT was significantly correlated with waist circumference, (r=0.683/M, r=0.604/F), waist to height
ratio (r=0.633/M, r=0.593/F) and BMI (r=0.621/M, r=0.534/F) in both men and women. In addition it was
significantly correlated with Systolic blood pressure (r=0.229/M, r=0.232/F), Diastolic blood pressure
((r=0.285/M, r=0.254/F), high density cholesterol (r=—0.254/M, r=—0.254/F), Triglyceride (r=0.475/M,
r=0.411/F), and Fasting blood sugar (r=0.158/M, r=0.234/F) in both men and women. The cut—off value of
visceral fat thickness leading to the increased risk of metabolic syndrome was 4.58cm (sensitivity89.2%,
specificity 71.2%) in men and 3.50cm (sensitivity61.2% specificity 80.8%) in women respectively. The odds
ratio of the risk of metabolic syndrome was dramatically increased with the abdominal visceral fat
thickness level over 6cm in men and 5cm in women.

Conclusion : The visceral fat thickness using ultrasonography was significantly correlated with anthropometric
indexes and risk factors of metabolic syndrome in both men and women. The cut—off value of visceral fat
thickness leading to the increased risk of metabolic syndrome was 4.58cm in men and 3.50cm in women.

Key Words : Ultrasonography, Visceral fat thickness, Anthropometric index, Metabolic syndrome
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