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ABSTRACT The purpose of the study was to investigate the effects of nutrition education inter-
vention on the body composition, dietary behavior, and physical fitness of exercise-induced weight
loss children. Based on fat-mass percentage and gender differences, overweight children ( grades 4
and 5; boys with a BMI=20.3kg/m? and girls with a BMI=20.1kg/m? ) were divided into six groups:
school boys without nutrition education and exercise training ( NNNM, n = 18), school girls without
nutrition education and exercise training ( NNNF, n = 14 ), school boys without nutrition education
but with exercise training ( NNEM, n = 17 ), school girls without nutrition education but with exercise
training ( NNEF, n = 13), school boys with nutrition education and exercise training ( YNEM, n =
20), and school girls with nutrition education and exercise training ( YNEF, n = 14 ). Body composition
measurement, a dietary behavior and exercise habit survey, and physical fitness examinations ( sit-
and-reach, 1-min curl-ups, standing long jump, and 800-m run/walk ) were performed on all subjects
before and after the 12 weeks of exercise and nutrition education intervention. The prescribed exercise
program consisted of 3 exercise sessions/week, and 40 min/session. The prescribed nutrition education
program consisted of 2 courses/week, and 40 min/course. After the intervention, the BMI and fat-
mass percentage decreased significantly (p < 0.05) in the YNEM group, whereas height and fat-free-
mass percentage increased significantly (p < 0.05). Height and weight increased significantly (p <
0.05) in the three girl groups. The increases in the weight and fat-mass percentage of the YNEM
group were significantly smaller (p < 0.05) than those of the NNNM group, but the increase in the
fat-free-mass percentage was significantly larger (p < 0.05) than that of the NNNM group. After the
intervention, egg, bean, fish, and meat, and vegetable consumptions, and protein intake density of
the NNEM group decreased significantly (p < 0.05 ), as well as the frequency of snack ¢ onsumption.
The frequency of soft drink consumption of the NNNF group, however, increased significantly (p <
0.05). The norm percentages for the sit-and-reach length and standing long jump distance of the
NNNM group significantly improved (p < 0.05), as well as the norm percentage of standing long
jump distance in the YNEM, NNNF, and NNEF groups. The norm percentage of the 800-m run/walk
time of the YNEF group also significantly improved (p < 0.05). The combined effects of nutrition
education and exercise training enhanced the body composition of school boys, but there was no
significant influence on their dietary intake or physical fitness. The combined effects of nutrition edu-
cation and exercise training, however, did not improve the body composition of school girls. The
mechanism could be due to the influence of estrogen in those school girls who were beginning pu-
berty.

Keywords: overwelght children, nuirition education, exercise training, body composition, dietary survey, physical
fitness
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Table 1. Body composition of overweight children before and after interventions'
Male (N = 55)
NNNM (n = 18) NNEM (n = 17) YNEM (n =20)

Pre-intervention Post-intervention Pre-intervention Post-intervention Pre-intervention Post-intervention

Height (cm ) 1449+ 4.9 147.6 £ 5.0* 143.5+5.9 145.7 £ 5.6* 143.6 £ 4.0 145.9 + 4.5*

Weight (kg ) 53.2+72 54.9 + 6.9* 52.8+7.8 54.2 +7.5% 51.1+5.3 51.7+53
BMI (kg/m*) 252424 25.1£2.0 255+25 254422 24.8+2.1 243 £2.2%
Fat mass (% ) 36.6+4.5 36.7+3.7 37.4+4.0 363+4.6 363+3.5 34.3 £4.5*%
FFM (%) 63.4+45 63.3+3.7 62.6+4.0 63.7+4.6 63.7+3.5 65.7 £ 4.5%
Female (N = 41)
NNNF (n = 14) NNEF (n = 13) YNEF (n = 14)

Pre-intervention Post-intervention Pre-intervention Post-intervention Pre-intervention Post-intervention

Height (cm ) 144.1£5.7 147.3 £ 6.0* 148.1 £ 6.0 150.0 £ 5.8* 144.1 £ 6.6 146.6 = 6.6*

Weight (kg ) 513+£7.7 53.1 £ 8.2% 54.6+6.2 56.4+6.7* 502+5.7 51.9+6.5*%
BMI (kg/m’) 246+24 244+24 249+23 250+£22 242+22 24.1+24
Fat mass (% ) 36.0x4.2 352+ 4.6* 352+33 35.0£2.6 36.1+£4.0 351+44
FFM (%) 63.9+£4.2 64.8 £ 4.6* 648 +3.3 65.0+£2.6 63.9+39 649+44

'Values are mean + S.D.. BMI: body mass index; FFM: fat-free-mass.

*Within the same group and measurement, significantly different from the pre-intervention (p < 0.05), as determined by pa-
ired-t test.

NNNM: school boys without nutrition education and exercise training intervention.

NNEM: school boys without nutrition education intervention but with exercise training.

YNEM: school boys with nutrition education and exercise training intervention.

NNNF: school girls without nutrition education and exercise training intervention.

NNEF: school girls without nutrition education intervention but with exercise training.

YNEEF: school girls with nutrition education and exercise training intervention.

A= HEANKBES T LA ALE LK

Table 2. Comparison of the body composition changes of overweight children after interventions'

Male (N=55) Female ( N=41)

NNNM NNEM YNEM NNNF NNEF YNEF

(n=18) (n=17) (n=20) (n=14) (n=13) (n=14)
Changes ( Post-intervention — Pre-intervention )
Height ( cm ) 27+09 22+09 2.3+£09 32+£1.1° 19+1.1° 25+1.7*
Weight (kg ) 1.7+1.3° 1.4+14* 0.6+1.6° 1.8+1.5 1.8+1.7 1.6+1.3
BMI (kg/m*) 0.1+0.8 -0.1 £0.8 -0.4+09 02+0.6 0.1£0.7 -0.08 £ 0.8
Fat mass ( % ) 0.1+1.7° -1.1 £2.6® 2.0+£29° -0.8+1.2 -02+£1.6 -1.0+2.2
FFM (%) 0117 1.1+2.6" 2029 09+1.2 02x1.6 1.0+2.2

'See Table 1 for footnote. Within the same gender and measurement, values with same superscripts are not significantly dif-
ferent ( p <0.05 ), as determined by one way ANOVA.
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Table 3. Dietary intake of overweight children before and after interventions'

Male (N=55)
NNNM ( n=18) NNEM (n=17) YNEM (n=20)
Pre- Post- Pre- Post- Pre- Post-
intervention intervention  intervention intervention intervention intervention
Grains ( Ex/day ) 102+1.2 11.7+4.2 11.5+£39 12.1+34 13.8+5.9 124+3.6
E(gg;}’;:;’)mh’ & meat 41+33 37424  46+26  28+18% 34422  26+1l1
Milk ( Ex/day ) 0.9+0.7 08+1.2 1.3+£1.3 0.6+0.8 09+0.8 09+1.9
Vegetable ( Ex/day ) 23+1.8 25+1.8 28+1.3 1.7+ 0.7* 25+1.6 24+1.6
Fruit ( Ex/day ) 0.6+0.5 09+1.0 1.2+0.9 12+13 1.1+1.1 1.5+2.2
Protein’ ( g/day ) 563+£22.0 55.7+226 65.7+263 49.0+19.7 59.0+£251 504192
Energy’ (kcal/day ) 1236 +293 1313 +440 1465+458 1257+380 1489+ 579 1317 +448
Protein density ( g/1000kcal ) 442469 41.9+87 43.7+£7.1 383+7.0% 395+74  384+57
Female ( N=41)
NNNF (n=14) NNEF (n=13) YNEF (n=14)
Pre- Post- Pre- Post- Pre- Post-
intervention intervention intervention intervention intervention intervention
Grains ( Ex/day ) 11.6£4.1 11.8+22 94+42 9.1+47 103+0.8 10.5+3.0
Egg, bean, fish, & meat (Ex/day) 28+1.5 26+1.0 29+2.0 2516 37+£24 40+5.1
Milk ( Ex/day ) 0.7+0.6 04+0.3 1.5+2.6 05+04 1.0+ 0.9 0.6x0.7
Vegetable ( Ex/day ) 1.9+ 09 20+14 26+1.5 2.1+£0.9 1.8+0.6 1.7+£1.2
Fruit ( Ex/day ) 06+04 15+18 14+1.1 1.2+0.9 0.8+0.8 16+15
Protein’ ( g/day ) 482+179 452+7.1 51.6+32.7 39.6+17.8 5421203 53.3+404
Energy’ ( kcal/day ) 1196 +372 1218 +237 1237+614 1017+380 1215+£232 1226+624
Protein density ( g/1000kcal ) 39.8+£50 374%40 40.1+6.3 38.0+73 434+79 414487

'See Table 1 for footnote. Ex, exchange.
Relative protein intake ( Protein from nuts, snacks, or late snacks etc. was not included ), not absolute protein intake.
‘Relative energy intake ( Energy from cooking oil, nuts, snacks, late snacks, or soft drinks etc. was not included ), not ab-

solute energy intake.
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Table 4. Frequency of snack and late snack consumptions of overweight children before and after interventions'
Male (N = 55)
NNNM (n = 18) NNEM (n = 17) YNEM (n=20)

Pre- Post- Pre- Post- Pre- Post-

intervention intervention intervention intervention intervention intervention
Snack ( times/week ) 1.6+1.7 19+£1.38 23+£2.6 1.9+ 1.6* 1.8+13 1.6£1.3
Late snack ( times/week ) 08+1.0 10138 0510 13+£25 03x07 03+0.6
Soft drink ( times/week ) 42+47 40+34 33+33 3.6+4.2 22+27 1.6+1.7
Sum’® ( times/week ) 6.6+53 7.0+ 4.6 6.2+4.7 6.8+6.5 43+3.8 3.5+24
F("Zilzvsl/tgelz: )faﬁ 23+23  22%25  08%10  17%25 18423  1.8%20
Food with high fat 38435 27420  25+24 2330  21+17 21425

( times/week )

Female (N = 41)

NNNF (n = 14)

NNEF (n = 13) YNEF (n = 14)

Pre- Post- Pre- Post- Pre- Post-

intervention intervention intervention intervention intervention intervention
Snack ( times/week ) 24%1.7 31+19 1.7£2.0 1.5+0.7 15+1.9 1.1£1.1
Late snack ( times/week ) 13+1.4 1.1+15 0.2+0.6 0.8+1.6 0.7+1.2 0.6+ 0.9
Soft drink ( times/week ) 6.8+3.8 8.9+ 4.6% 3.9+33 41+27 48+3.9 43+24
Sum?® ( times/week ) 3.8+£24 43+£29 1.8+2.2 1.6+ 0.9 22+£20 1.9+13
Food with low fat* ( times/week ) 1.5+13 1.8+£22 1.5+£1.1 13£1.1 12£21 0.6x1.1
Food with high fat* ( times/week ) 39+3.6 44431 1.2+1.9 2016 24+28 1.0x+1.2

'See Table 1 for footnote. Snack: consumed before supper, in addition to regular meals. Late snack: consumed after supper

and before sleep.
*Sum of snack, late snack, and soft drink.
*Pot sticker, boiled dumplings, small steamed bun etc.

*‘Hot dog, ham, dried meat in threads form, fried chicken, twisted cruller, steamed bun with meat stuffing etc.
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Table 5. Comparison in taste score changes of overweight children after interventions’

Male (N = 55) Female (N = 41)
NNNM NNEM YNEM NNNF NNE YNEF
(n=18) (n=17) (n=20) (n=14) F(n=13) (n=14)
Changes ( Post-intervention — Pre-intervention )
Favoring taste -0.22+1.3° 1.06+1.4* 1.15+1.1° -0.5+1.3° 0.23+0.8° 1.36+1.3*
Adapted taste -1.28£1.5° 0.29+1.3¢ 0.05+0.2° -0.43£1.6° 0+0° 0.21£1.1°

'See Tables 1 & 2 for footnotes. The higher score indicated the healthier dietary behavior.
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Table 6. Comparison in changes of time for television and computer/games of overweight children after interventions’

Male (N = 55) Female (N = 41)

NNNM NNEM YNEM NNNF NNEF YNEF
(n=18) (n=17) (n=20) (n=14) (n=13) (n=14)

Changes ( Post-intervention — Pre-intervention )

Television ( min/day ) -5.74£78.8 -15.9+ 47.6 -1.1+86.0 19.6+44.7 15.5+88.6 -26.9+88.0
Computer/game ( min/day ) 10.2+43.9 -14.5+92.0 -10.3+67.4 23.6+40.4 -3.4+48.3 -7.9£30.9
Sum® 4.5+89.4 -30.3£108.2  -11.4+109.1 43.2478.1*  12.1+£108.3"  -34.8+82.6"

'See Tables 1 & 2 for footnotes.
*Sum of times for television and computer/game.

Rt BEAAN  HBTLFMAREETIFL’

Table 7. Norm percentage of physical fitness of overweight children before and after interventions'

Male (N = 55)
NNNM (n =18) NNEM (n =17) YNEM (n = 20)
Pre- Post- Pre- Post- Pre- Post-
intervention intervention intervention  intervention intervention  intervention
Sit-and-Reach ( % ) 29.7+28.3 38.2+23.2* 66.3+23.9 59.9+25.6 48.7£27.2 43.3+£24.0
1min curl-ups (% ) 30.7£29.5 33.4£26.5 27.9+£24.2 29.4+29.3 43.7+24.1 46.4+£28.6
Standing long jump ( % ) 10.7+£9.6 21.0+£20.4* 19.5+£22.6 30.9+£28.0 19.6+16.6 36.8+24.9*
800 m run/walk (% ) 86.4+9.9 80.9+15.9 76.9+£23.5 72.2431.2 75.2+£20.5 66.4+£24.8
Female (N=41)
NNNF (n=14) NNEF (n=13) YNEF (n=14)
Pre- Post- Pre- Post- Pre- Post-
intervention  intervention intervention  intervention intervention  intervention
Sit-and-Reach ( % ) 44,0+£29.3 38.2+30.8 59.6+£27.0 51.1£30.9 56.3+£25.6 50.9+26.1
Imin curl-ups (% ) 36.7£24.5 39.2+27.6 53.7£12.0 56.9+£22.5 46.9+22.3 41.7£22.7
Standing long jump ( % ) 11.3£13.1 21.3£14.8* 26.0+£23.4 47.7+25.4* 19.1£17.5 28.9+£20.8
800 m run/walk (% ) 76.3+21.1 72.6£23.6 80.8+16.7 76.1£22.5 83.0+£21.9 64.7+£26.2*%

'See Table 1 for footnote.
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