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Abstract

This study was conducted to obtain data on effective exercise and diet therapy for obese children.
A group of 5 obese(body fat : 36.1+1.3%) and 5 normal(body fat : 18.9+1.3%) boys, 8 to 12 year
old, participated in the Control{C) for 3 days, Exercise without energy deficit(EEN) for a week and
Exercise with energy deficit(EED) for a week. The intensity of exercise was 60~75% HRmax and
the amount of energy deficit was 493kcal/day. The metabolizable energy intake, and changes in body
weight, body composition, body energy store and energy expenditure were measured at the end of
each experimental program. Fat mass was measured by bio-electrical fatness analyzer. Mean daily
metabolizable energy(ME) intake estimated by subtracting fecal and urinary energy loss, of normal
boys were 1802t 50kcal and 1771 +72kcal for C and EEN, respectively, and those of obese boys were
2152+ 138kcal, 1861 +138kcal, and 1368 +87kcal for C, EEN, EED, respectively. During C, the ME
intake of the obese boys were higher than that of the normal boys but ME/kg of lean body mass
were 79kcal in the normal boys and 70kcal in the obese boys, less in obese boys. Overall, the energy
intake was reduced by the exercise program. Under identical exercise program, the normal boys lost
1.00+0.20kg of body weight and the obese boys lost 1.241+0.22kg, indicating there was more weight
loss in obese boys. The energy reduction(493kcal/day) caused body weight reduction of 0.52kg and
fat mass reduction of 0.46kg in the obese boys. Total body energy changes estimated from body
composition change over a week were decreased at the levels of 1092kcal/day in the normal and
1270kcal/day in the obese boys for the EEN, and those in the obese boys was decreased 1786kcal/day
for the EED. Mean daily energy expenditure were 2863+ 58kcal in the normal and 3131+ 158kcal
in the obese boys for the EEN, and those in the obese boys were 3153 % 151kcal for the EED. With
above results considerd, it seems the exercise program employed for this study was effective in
weight reduction, but it also reduced lean body mass, which may indicate an excess in amount of
exercise. Energy reduction(493kcal) seems to be very effective in weight reduction. Thus energy
reduction plus exercise program for obese children should be more successful only if the amount
of exercise can be reduced.
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Table 1. Initial characteristics of subjects
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Subject Age Height Weight Percent body fat REE
No. (yr) (cm) (kg) (%) (kcal/day)
1 11.3 1299 26.6 19.2 1116
2 9.8 141.0 30.0 23.0 1211
Normal 3 105 1275 29.9 152 1174
4 10.8 134.3 27.1 17.3 1125
5 98 135.3 28.3 19.6 1091
Mean* SEM 10.4+0.3 1336%23 284110 18913 1143£22
6 11.2 143.9 56.1 36.7 1299
7 11.3 150.1 61.1 387 1359
Obese 8 8.2 1355 53.7 389 1065
9 8.4 130.1 39.1 34.1 1045
10 9.0 1335 34.7 32.0 956
Mean* SEM 9.6+0.7 1386+3.7 489+51" 36113 1145+78

REE : Resting energy expenditure
Values are Mean* Standard error

*Significantly different at p<0.05 compared with the normal children in the same column as determimed by student’s

t-test
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Fig. 1. Design of protocol used to study effects of exercise with and without energy deficit.
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Table 2. Aerobic exercise program

Period Frequency  Time Intensity

Exercise (week) (day/week) (min/day) (% HRmax)
Stretching 2 5 40 maximum
Jogging 2 5 30 60~70
Swimming 2 5 60 maximum
Basketball 2 5 30 60~70
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Table 3. Blood pressure and blood clinical results of obese subject

Initial Final Normal range(23)

Blood pressure(mmHg)

Systolic 90.0*45 96.0+25 90~120

Diastolic 64025 660125 50~ 70
Hemoglobin(g/dl) 156+04 155103 12~ 15
Hematocrit(%) 482+1.2 458+0.9 30~ 50
Blood sugar{mg/dl) 95.4%85 80.6%3.7 30~120
sGOT (unit) 188+1.0 163+15 <50
sGPT(unit) 13.8+06 120*16 <45
Al. Pase(unit) 254119 19.0%1.0 13~35
A/G ratio 15+03 16*0.1 1.2~20

sGOT : Glutamic oxaloacetic transaminase(Reitman-Frankel Units)
sGPT : Glutamic pyruvic transaminase(Reitman-Frakel Units)

Al. Pase : Alkaline phosphatase
Values are Mean = Standard error
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Table 4. Daily energy intake and diet composition during each period

Energy intake(kcal/day) % Energy
Table” ME? CHO Protein Fat
C Normal 1815+ 69 1802% 50 73.9%£0.0 10.4£0.3 15.6+0.7
Obese 2245*+113 2152+138 73.8%0.8 104£04 157%05
EEN Normal 1735108 1771 72 68.8+0.7* 12.0£0.3" 16,609
Obese 1951+ 69 18611138 715%1.2 13.7£0.4* 129+1.1*
EED Obese 1434+130 1368+ 87 674+t1.2* 14.6+£04* 179=x1.0

1)Energy estimated by food composition table, PMetabolizable energy
CHO : Carbohydrate, C : Control period, EEN : Exercise without energy deficit, EED : Exercise with energy deficit

Values are Mean* Standard error

*Significantly different at p<0.05 compared with the control period in the same column as determimed by student’s

t-test
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Table 5. Relationship between daily combustion energy and metabolizable energy intake
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during each period
(kcal/day)

Combustion energy

(bomb calorimetry) Fecal loss Urinary loss Metabolizable energy
c Normal 1940+ 49 9+ 5 41*1 1802+ 50
Obese 2301162 90*12 59+5 215214138
EEN Normal 1880+ 106 64+ & 45*5 177 = 72
Obese 19701143 62+ 7° 47+4 18611138
EED Obese 1463 917 40+ 3° 55+6 1368+ 87"

C : Control period, EEN : Exercise without energy deficit, EED : Exercise with energy deficit

Values are Mean* Standard Error

“Significantly different at p<0.05 compared with the control period in the same column as determimed by student’s

t-test
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Table 6. Changes in body weight and composition during each period

Weight(kg) Fat mass(kg) LBM(kg) BMl(kg/m?
c Normal 284%10 56%0.3 228107 159%06
Obese 489+51 179+06 31.0+27 252+17
EEN Normal 27.4%03 A8+01" 226+0.3 154+0.3
Obese 47751 169=10° 30826 246+1.7
EED Obese 459+47 154+038 305+26 237+16

LBM : Lean body mass, BMI : Body mass index, C : Control period, EEN : Exercise without energy deficit,

EED : Exercise with energy deficit
Values are Mean* Standard Error

*Significantly different at p<0.05 compared with the control period in the same column as determimed by student’s

t-test
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2HLBM)o] kg tHAtellu 2] A # 8Fo] A Abol5-of H]
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125 o 19499 A 4 235 Bk A
A (49)& &l she Polzl A4
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Table 7. Changes in body composition and body energy content during 7-day exercise with or without energy

deficit

Weight loss Fat mass LBM Total body energy
(kg) (kg) (kg) (kcal/7days)
ct Nomal (284%1.0) ( 56%04) (22.8+0.7) (75336)
Obese (489+5.1) (17.9106) (31.0£27) (198090)
EEN Normal 1.00£0.20* -0.80+0.10* ~0.20+0.10 -7644+1032
Obese 1.24£0.22* -0.98+0.36” ~0.26*0.46 -8890+2978
EED Obese 1.760.35 -1.44+050* ~0.32+0.45 -12494+ 4642"

C : Control period, EEN : Exercise without energy deficit, EED : Exercise with energy deficit

Values are Mean* Standard error

1)Body weight, body composition weight and total body energy content before 7-day exercise with or without energy

deficit

*Significantly different at p<0.05 compared with the control period in the same column as determimed by student’s

t-test
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Table 8. Intake/balance estimation of daily energy expenditure during 7-day exercise with or without energy

deficit
Total ME intake Change in body Daily Energy Expenditure
(kcal) energy content(kcal) (kcal) (kcal/kg BW)  (kcal/LBM)

c Nomal 12614£350 0 1802+ 50 63+2 79+4

Obese 15064 +966 0 2152+138 44*3 69+4
EEN Normal 12397 =504 -7644+1032* 2863+ 58* 104 2" 127+3*

Obese 13027966 -8890£2978" 3131 £158" 663" 102£5*
EED Obese 9576 609" ~12494+2936* 3153+151" 69+3* 103+5*

ME : Metabolizable energy, LBM : Lean body mass, BW : Body weight, C : Control period, EEN : Exercise without

energy deficit, EED : Exercise with energy deficit
Values are Mean= Standard Error

*Significantly different at p<0.05 compared with the control period in the same column as determimed by student’s

t-test

A sEepo] §AR ARE Hol RE Y 2UW &
FeEe YA 4459 8¢ Yehiz otz
2o,

L Q ok
= =

E Q7= nldolr& T A 5 ¥
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2-¢-317] $13 H=7]ZHControl : C)& AA F 153
< $E5-2 13l duA e AR ge 517
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A, AGE, A BF AR, aldA] 2nlere) W
ZA 3l o) AR g A A7 A A wEA 7]
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