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A Study on Effect of Exercise on Body Composition of Young Adult Male
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ABSTRACT

To investigate the effects of exercise-training on fat distribution. several indicators of body
fatness(percent body fat. skinfolds thickness, body circumference) were assessed in 128 healthy
male subjects submitted to an 8wk high intensive exercise-training. The subjects(average age=
203+ 1.3 yrs) exercised 5 days/week. Daily energy intake and expenditure were recorded.

The results obtained are summarized as follows :

1) Through exercise-training Jean body mass increased significantly(changes : 0.5+ 1.5kg 3
p=0.001), while body weight(changes : 1.6+ 1.8kg : p=0.000) and percent body fat(changes © 2.
9+ 1.5% 3 p=0.000) decreased significantly.

2) Suprailiac was the most reduced site by exercise-training among eight site skinfolds. Central
skinfolds were changed more by exercise-training than peripheral skinfolds with reduction of
17+ 21mm and 044 1.8mm respectively. Central site circumferences were reduced more by
exercise-training than peripheral site circumfercnces.

3) As a result of analyzing 12 of the fattest(top 10% of weight) and 12 of the leanest men(bot-
lom 10% of weight), it indicatcd that there was a significant reduction of fat tissue in body
composition and skinfolds thickness for the fat group. However there was 1o significant change
for the lean group.

4) Correlational analysis showed that predicting changes in body fat by near infrared(NIR)
measurement scemed to be closely associated with changes in body fat by Kim's equation
and Katch's equation in young memn.

KEY WORDS ! body composition * exercise * central fat * peripheral fat.
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Lange Caliper® ZF gtk EAFAE AHE
(Subscapular), 5% % (Subcostal), 25 (Abdomen),
229 (Suprailiac), A9 (Triceps), ©o]F¢Z
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1) Body Fat Content Analyzer(Futrex 5000)
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Table 1. Body composition equatons
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AR oste] B4 TS Table 20 A A5}
Atk EEA Y FL AAFH 20 F S vwEy
B A EEe 2973+ 318kcalol L & o fA] &
)2 3999+ 308kealo|th. A% FFAQ FLA
Agola 2o g% FFFL 3000kealo] BE
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Source

Equations

Dumin & Womersley!®
Lohman??
Pollock, et al2l)

Jackson & Pollock!?

BD=1.1525—0.0687 (log(x1 +x2))

BD=1.0982— 0.000815(x1 +x2-+x5) 40.00000084(x] +x2 +x5)2

BD=1.1125025—0.0018125(x1 +x2+x3) +0.0000055(x1 +x2 +x85)?
—0.000244(x7)

BD=1.1093800— 0.0008267 (x3+ x5+ x6) 4 0.0000016(x3 + x5+ x6)2

—0.00025974(x7)

Forsyth & Sinning!”)
Katch, et al2®)
Sloan'®

Kim, et al'®

BD=1.108—0.00168(x2) —0.00127 (x5)
BD=1.09665—0.00103(x1) —0.00056 (x2) — 0.00054(x5)
BD=1.1045—0.001327 (x6) —0.00131(x2)

% BF=—3.8488+0.1687(x1+x2+x5+x8) +0.6728(x9)

x1=triceps SF, x2=subscapular SF, x3=chest SF, X4=suprailiac SF,
x5=abdominal SF, x6=thigh SF, x7=age, x8=calf SF, x9=BMI(kg/m?)

BD : Body density, SF : Skinfold thickness,

BMI ! Body mass index
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Table 2. Daily average nutrient intake of the subjects
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Before training

During training

Energy(keal) 2973 + 318 2197 +391
Carbohydrate '

Percent of total kcal( %) 72.1+ 3.1 742+& 1.0

Weight(g) 531.7+ 63.7 4074+ 62.5
Protein

Percent of total kcal(%) 122+ 1.0 13.0% 8.2

Weight(g) 98.2+ 120 67.1% 11.5
Fat

Percent of total kcal(%) 161+ 7.1 13.0 7.1

Weight(g) 52.9% 282 88.1% 22.8
Ca(mg) 8229+ 178.2 611.3+210.2
Iron(mg) 215 40 11.2+ 7.8
Vie. A(TU) 84753+ 1336.4 225%.5+ 889.9
Thiamin(mg) 2.1+ 0.3 1.0 0.3
Riboflavin(mg) 2.1+ 06 1.2+ 03
Niacin(mg) 249+ 3.5 224+ 6.5
Ascorbic acid(mg) 137.3% 554 508+ 374

Values are Meanst 8.D.

iron, thiamin, riboflavin, niacin, ascorbic acid® #
AFa v EA 1.3~2.548 oldez Qs

+E577 2 Ho He)dFHTe 2197+ 391keal
ol o]z A4t FFAl AU 3500kcal?] 63
%olAct DA AGwke] 67%<2 67.1+ 11.5¢g
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Table 3. Changes in body composition of the subjects through 8 weeks

Table 8¢] &2k A A5} 2™, Fig. 1] 4] BojFcl},
52 66.5% 5.3kgoll A 64.7+4.9kgo 2 &
Z3% 1.6% 1.8kge] Z4 e H ) Body mass in-

A

Pre-training Post-training Changes P-value
Age(yrs) 203 1.3
Height(cm) 171.7£ 42
Body weight(kg) 66.6+ 5.5 64.7f 49 —16x 18 0.000
% Ideal body weight 103.1f 6.7 1005 6.7 —2.5% 27 0.000
Body mass index(kg/m?) 225+ 14 219+ 14 —~06% 06 0.000
% Body fat 126 2.6 9.7 2.7 —2.9% 1.5 0.000
% Body muscle mass 5271 15.1 31.3% 3.1 —1.4%153 NS
Body far(kg) 84+ 1.2 6.5 1.9 —21% 11 0.000
Body muscle mass(kg) 21.6% 9.1 203 2.6 —14t 92 NS
Lean body mass(kg) 57.9% 4.4 58.44 4.5 +0.5% 1.5 0.001
DAAT(cm?)? 28.1+ 8.9 25.4110.0 —~4.7+ 5.9 0.000
Values are Meanst §.D., NS : not significant

DAAT : Deep abdominal adipose fissue

a —225.39+ [2.125 X age(y)) + [2.845 Xwaist(cm)] by Després, et al®¥
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X pre-training Ml post-training

Fig. 1. Changes in body composition.
u:x:xp<0.001
Body MM : Body Muscle Mass

dex(BMD§! Quetelet index= f21H< 248 B Fojzhch
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Table 4. Changes of the subjects through 8 weeks in skinfold & circumferences

Pre-training Post-training Changes P-value
Skinfolds(mm)
Biceps 47 + 1.6 44 + 1.6 —03 + 1.8 NS
Triceps 126 £ 5.4 123 £ 3.0 —04 + 48 NS
Subscapular 145 = 4.6 13.8 + 3.7 -—0.7 £ 3.5 0.039
Subcostal 93 + 5.0 7.8 £ 2.6 —14 + 23 0.000
Suprailiac 9.6 £ 4.0 62 £ 1.7 —34 = 3.9 0.000
Abdomen 9.8 + 4.0 8.5 + 2.8 —13 + 24 0.000
Femoral 124 + 43 117 + 42 —07 + 2.8 0.007
Calf 10.1 £ 3.1 92 + 32 —09 £ 2.1 0.000
Skinfold pararneters
Sum of skinfolds(mm) 82.8 +20.5 73.3 +16.5 —94 +134 0.000
Central far(mm)® 109 + 354 9.0 £ 2.2 —1.7 £ 2.1 0.000
Peripheral fat(mm)® 9.8 £ 2.7 94 + 2.5 —-04 £ 18 0.029
Central/peripheral 1.12+ 0.24 0.98+ 0.20 —0.14% 0.21 0.000
Subscapular/mriceps 1.28% 0.66 1.15£ 0.56 —0.10%+ 0.71 0.037
Circurnferances(cm)
Chest 91.1 £ 3.7 88.9 £ 3.6 —2.0 £ 27 0.000
Waist 740 £ 5.0 723 £ 3.4 —1.6 = 2.1 0.000
Hip 939 =+ 3.3 89.3 + 3.1 —44 & 2.3 0.000
Arm 274 £ 3.1 266 £ 1.5 —0.7 £ 3.0 0.018
Thigh 532 £ 24 52,7 £ 2.5 —05 =+ 1.6 0.001
Calf 37.8 £ 2.2 37.1 £ 22 —0.7 £ 1.5 0.000
Circumnference ratios
Waist/hip 0.78t 0.08 0.80x 0.03 +0.02% 0.03 0.000
Waist/thigh 1.38+ 0.05 1.37+ 0.06 —0.01x 0.04 0.000
Waist/calf 196+ 1.22 195+ 1.10 —0.01£ 0.10 NS
Arm/thigh 0.51% 0.06 0.50x 0.02 —0.01£ 0.06 NS

Values are MeansZx 5.D., NS : not significant

a: Mean of skinfold thickness of subscapular, suprailiac, subcostal and abdomen
b : Mean of skinfold thickness of biceps, triceps, femoral and calf
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22 93.6:4.8% 0|9} EFXAE FIFA 75.2
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Suprailiac " Abdomen

Subcostal

1
Subscapular

XY pre-training [l post-training

Fig. 2. Changes in central skinfold thickness.

*p<0.001

*p<0.05, **

Calf

Thigh

Triceps

Biceps

XX pre-training [l post-training

ELEA 1.{p<0_001

Fig. 3. Changes in peripheral skinfold thickness.
*55<0.01,
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Table 5. Comparison of changes in body composition between the leanests and the famests

Fartests (N=12)

Leanests (N=12)

Pre-training Changes Pre-training Changes

Body weight(kg) 7524 2.3 —s9+t99t 57.5% 14 —0.9+ 1.1%%
PIBW 110.3£6.9 —48+33¢% 95,6+ 4.8 — 1.5+ 8.7%*
BMI(kg/m?) 243+ 1.3 -10x07¢% 20.31£ 0.8 —0.3%04**
% Body fat 133134 —28+18¢% 1.5+ 2.4 —29+10%
% Body muscle mass 30.3£3.9 +1.11 8.3N8 31.7+ 6.5 —0.8% 5.5M
Body fat(kg) 9.9+ 2.7 —25+14% 6.5+ 1.3 —18%x05%
Body muscle mass(kg) 22.8+3.2 ~ 0.2+ 3.9N8 18.1£38.7 —0.6+ 3.8
Lean body mass(kg) 65.3% 5.1 —0.81+1.9% 50.9% 2.1 +0.8% 1.445
DAAT(cm?) 36.6+ 8.7 —4.7+ 838 157+ 44 -25+3.1*
Values are Means+ S.D.

*p<0.05  *p<0.01 ¥ p<0.001 NS :not significant

PIBW ! Percent ideal body weight
DAAT : Deep abdominal adipose tissue
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Table 6. Comparison of changes in skinfold thickness & circumferences between the leanests and the fatte-

5ts

Fattests (N=12)

Leanests (N=12)

Pre-training Changes Pre-maining Changes
Skinfolds(mm)
Biceps 61 = 2.7 —06 £ 31N 3.9 + 09 —04 £ 11N
Triceps 159 £ 5.1 ~19 = 42N 102 £ 5.2 +0.7 £ 36N
Subscapular 183 £ 6.7 —92.7 £ 48N 127 + 84 —0.6 £ 3.0N8
Subcostal 115 £ 3.8 —2.8 + 3.2** 78 + 16 —0.6 £ 1.6M
Suprailiac 1.1 + 3.9 —4.5 £ 46" 6.4 £ 2.2 —1.0 £ 17N
Abdomen 11.3 + 3.2 —24 + 2.2%° 85+ 23 —0.6 £ 24N
Femoral 154 £ 6.0 —0.9 £ 2.7 105 = 3.2 —03 & 21N
Calf 11.3 = 4.1 +0.5 £ 24N 88 + 3.1 —18 £ 2288
Skinfold parameters
Sum of SF(mm) 97.1 + 27 —16.5 t144% 71.7 £185 —4.2 £10.5M
CF(mm)? 12,6 = 3.1 —31 + 26% 9.1 + 21 —0.8 £ 19N
PF(mm)®P 118 = 3.4 —038 £ 1.7N8 83 + 2.7 —0.01£ 0.06N%
CF/PF 1.16= 031 -0.24%+ 0.19% 1.07£ 0.19 —0.08+ 0.23N8
STR 118+ 031 —0.084+ 0.27N8 1.35% 0.50 —0.16% 0.25MF
Circumferances(cm)
Chest 85.7 + 2.7 —3.2 £ 467 864 + 1.8 —21 £ 2.0
Waist 779 + 2.8 —-17 t 28" 69.6 £ 1.4 —08 & 1.1*
Hip 97.7 £ 2.3 —41 % 18% 88.6 + 2.5 -85+ 23¢%
Arm 289 + 1.5 -0.7 = 1.3 276 £ 89 —27 + 8.9N8
Thigh 56.1 £ 238 —0.5 £ 15N 497 £ 10 ~08 + 13N
Calf 405 + 18 —0.7 £ 1.8N8 352 £ 1.5 —07 = 0.9*
Circumference ratios
Waist/hip 0.78% 025 +0.02+ 0.08N8 0.78% 0.26 +0.02% 0.038
Waist/thigh 187+ 0.08 —0.02% 0.05M8 140+ 0.32 0.00% 0.04N
Waist/calf 1.91£ 0.08 —0.01+ 0.09M8 1.98+ 0.38 —0.01% 0.01M
Arm/thigh 0.52+ 0.02 —0.01% 0.03M5 0.55+ 0.18 —0.05% 0.18%8
Values are Means~5.D.
*p<0.05  "Fp<00l] t p<0.001 NS ! not significant

SF : Skinfold thickness, CF : Cental fat, PF : Peripheral fat

STR . Subscapular/triceps

a: Mean of skinfold thickness of subscapular, suprailiac, subcostal and abdomen
b : Mean of skinfold thickness of biceps, triceps, femoral and calf
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Table 7. Correladon and ttest of relative body fat
by various equatons with relative body fat

by NIR
Constant .
T-rauo R
EIToT

Durnin —6.42 —189 0.41
Lohman —0.39 —1.41" 0.51
Pollock, et al —1.16 —35.59 0.48
TJackson 4.66 21.39 0.61
Forsyth —1.91 —5.18 0.59
Katch, et al 0.02 0.077 0.46
Sloan 0.49 1.50* 0.56
Kim, et al —0.04 —0.18* 0.65

Constant error © Mean differenice( % body fat by NIR-
predicted % body fat)

* T-ratio . True difference not significant(p>0.05)
R : Correlation coefficient
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Table 8. Changes in relative body fat by the various equations and by NIR

Pre-training Post-training P-value
NIR 126+ 2.6 9.7+£27 0.000
Durnin 191+ 4.1 188+3.0 NS
Lohman 129+£54 12.1£2.5 NS
Pollock, et al 138139 128+ 3.0 0.002
Jackson 80+ 2.4 7.8£23 0.008
Forsyth 142+ 45 18.0£3.7 0.000
Karch, et al 12,6+ 3.5 11.9+2.4 0.013
Sloan 121+ 4.4 124+ 4.1 NS
Kim, et al 12,7+ 2.6 12.2+ 4.1 0.000

Values are Meanst 5.D. NS : not significant
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