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EFFECTS OF DIET PLUS EXERCISE ON VISCERAL FAT IN OBESE WOMEN :
WITH SPECIAL REFERENCE TO THE INCREASE IN VOsmax

SEUNGWAN WEE, Kivoji TANAKA, YOSHIO NAKATA, DONGJUN LEk,
KAZUNORI OHKAWARA and MICHIKO FUJIMURA

Abstract

The purpose of this study was to determine the loss of visceral fat during weight loss program
with diet only or diet plus exercise in premenopausal obese women (age 44+ 6 yr). One hundred
seventeen women (body mass index 29+3 kg/m?) were divided into diet only group (DO, n=40) and
diet plus exercise group (DE, n=77). DE was further divided into two groups: a group with a small
change in VOzmax (DE;, n=26) and a group with a large change in VOsmax (DE», n=51). Height.
weight, fat mass, %fat, fat-free mass (FFM), abdominal total fat area (TFA), visceral fat area
(VFA), subcutaneous fat area (SFA) and VOsmax (ml/kg FFM/min) were measured before and
after weight loss. The changes of weight, fat mass, %fat were significantly larger in DE than in DO.
No difference was found in the changes of weight, fat mass, %fat between the DE; and DE,. Percen-
tage of change in VFA was significantly larger in DEy (41 £15%) than in DE; (31 +£16%). These
data suggest that both weight-loss programs (DO and DE) contribute to a remarkable decrease in
visceral fat. Addition of exercise training, which would induce an improvement in VOgmax, to diet-
ary restriction, may elicit a greater effect on visceral fat.

(Jpn. J. Phys. Fitness Sports Med. 2004, 53 : 311 ~320)
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Table 1. Physical characterisitics and their changes during weight loss in DO and DE.
DO DE

(n = 40) (n=77) DO vs. DE
Age (yr) 439 *+ 59 436 * 6.4 n.s.
Height (cm) 1555 = 5.0 1573 + 49 n.s.
Weight (kg) Baseline 708 + 8.9 712 = 7.2 n.s.
Change 7.6 x 33* 9.0 = 34* P <0.05
Jochange -108 * 43 -12.6 + 4.4 P <0.05
BMI(kg/m’)  Baseline 293 + 33 288 + 2.8 n.s.
Change 31 x 13*% 35 + 18* n.s.
Ycchange -10.7 £ 42 -122 + 6.1 n.s.
%fat (%) Baseline 346 = 3.1 354 *+ 45 n.s.
Change 37 %+ 24* -55 + 30* P <0.05
Y%change -106 = 6.8 -152 = 7.8 P <0.05
Fat mass (kg)  Baseline 246 + 43 254 + 5.1 n.s.
Change 49 + 23* 6.6 * 30* P <0.05
Ychange -20.0 *= 8.6 256 * 9.8 P <0.05
FFM (kg) Baseline 462 = 5.5 458 * 43 n.s.
Change 27 * 18* 24 19 * n.s.
%ochange -59 + 38 52 + 40
VO,max Baseline 1864 * 276 1876 = 307 n.s.
(ml/min) Change -39.6 = 172 119.8 = 284 * P <0.05
Jochange -1.6 = 9.6 74 * 17 P <0.05
VGO,max Baseline 264 * 3.0 265 * 45 n.s.
(ml/kg/min) Change 27 £ 29* 57 x 46* P <0.05
Jochange 105 = 112 232 * 206 P <0.05
VO,max Baseline 404 * 46 410 = 538 n.s.
(ml/kg FFM/min) Change 1.7 £ 39* 50 * 63* P <0.05
%change 47 + 104 133 + 17.1 P <0.05
VFA (cm’) Baseline 116.7 + 46.9 101.6 + 37.3 n.s.
Change 2352 £ 19.2% -40.2 = 28.0*
%change -31.9 * 152 375 + 161
SFA (cm’) Baseline 2641 614 2708 *+ 759 n.s.
Change -52.6 *+ 38.8* -70.2 + 38.8* P <0.05
%change -20.1 * 134 26.9 * 145 P <0.05
TFA (cm®) Baseline 380.7 + 827 3723 = 895 n.s.
Change -88.0 * 450* -1105 = 521°* P <0.05
Jechange -23.7 + 119 -302 £ 133 P <0.05

DO : diet only, DE : diet plus exercise, BMI : body mass index, FFM : fat-free mass,
VIA : visceral fat area, SFA : subcutaneous fat, area, TFA : total fat area.
Har e o . . .
Significant within-group difference using a paired t-test.
n. s. : not significant.
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Fig. 2. Scatter diagram between %change of visceral fat area and %change of VOgmax
in DE.
Table 2. Physical characterisitics and their changes during weight loss in DO, DE; and DEs.
DO DE, DE,
DO vs. DE, vs. DE
(n = 40) (n = 26) (n=51) v PELYS. P
Age (yr) 439 + 59 435 * 6.5 437 + 6.4 n.s.
Height (cm) 1555 = 5.0 1558 £ 5.2 1581 % 4.5 DE,>DO
Weight (kg) Baseline 70.8 * 89 701 = 7.2 717 + 7.2 n.s.
Change 7.6 * 33* 8.7 + 35* 92 + 33* n.s.
J%change -10.8 = 43 -124 = 4.6 -127 + 44 n.s.
BMl(kg/mz) Baseline 293 = 33 289 + 29 287 = 2.7 n.s.
Change 31 + 13* 36 = 15¢% 35 x 20¢% n.s.
%change -107 = 42 124 + 46 -12.1 + 6.7 .S,
Yofat (%) Baseline 346 = 3.1 36.0 + 37 351 * 48 n.s.
Change 37 £ 24¢* 56 £ 32%* 54 x 30* DE,, DE,>DO
Yochange -10.6 + 6.8 -154 * 85 -151 = 7.6 DE,;, DE,>DO
Fat mass (kg) Baseline 246 + 43 254 * 50 253 £ 52 n.s.
Change 49 + 23* 6.6 + 31* -6.6 * 3.0* DE,>DO
%change 200 + 86 256 + 103 256 + 9.7 DE,>DO
FFM (kg) Baseline 462 + 55 446 * 3.1 465 + 4.7 n.s
Change 27 + 18* 22 = 18* 26 + 19* n.s
Jochange 59 = 38 48 + 40 54+ 40 n.s
VO,max Baseline 1864 + 276 19416 + 236 1843.1 *= 335 n.s.
(ml/min) Change -39.6 + 172 -160.2 = 118 * 262.5 + 232* DE,>DO> DE;
Jochange 16 = 9.6 83 % 60 153 % 152 DE,> DO, DE,
VO,max Baseline 264 + 30 279 * 39 258 + 4.6 n.s.
(ml/kg/min) Change 27 + 29*% 1.3 = 20* 80 * 38* DE,>DO, DE,
%change 105 = 11.2 49 = 75 325 + 188 DE, > DO, DE;
VO,max Baseline 404 + 4.6 435 * 48 39.7 + 59 DE,>DE,
(ml/kg FFM/min) Change 1.7 £ 39* 16 £ 25+ 83 % 48* DE,>DO0O > DE;,
Jochange 47 * 104 36 * 56 219 + 144 DE,> DO > DE,

DO : diet only, DE, : diet plus exercise 1(%change of VO,max<4.7%), DE; : diet plus exercise 2(%change of

VOsmax=4.7%), BMI : body mass index, FFM : fat-free mass.

*Significant within-group difference using a paired t-test.

n.s.

- not significant.
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Fig. 3.
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Total fat area

The rate of reduction of the abdominal fat area in each group.
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