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ABSTRACT

This study examined BMIs, physical strength, activities, and the attitudes and behavior toward weight control among 7,968
Korean students{2,435 5th graders from element ary schools(ESs), 2,524 2nd graders from middle schools(MSs), 2,739 2nd
graders from high schools(HSs)} nationwide. Compared to the 1987 data, there were increases of height(3 - 6¢m) and weight(3 -
8kg), but decreases of physical strength and exercise. Lack of 'regular exercise’ among girls from MSs and HSs and higher
proportion of time spent on watching TV and using a computer for elementary schoolers were particularly noticeable. Proportions
of students who were satisfied with their body weight were 49% for ESs, 35% for MSs, and 29% for HSs. There was no relationship
berween subjective and objective evaluations of body weight. Diet rather than exercise was more frequently chosen as 2 method of
weight control. Compared to boys, girls showed stronger association between the amount of exercise and the subjective body
weight in MSs and HSs, however this association was not found for the subjects from HSs. Values for the 50th percentile of BMI of
boys and girls were 18.4 and 17.7 for ESs, 19.9 and 20.1 for MSs, and 21.4 and 20.6 for HSs. In MSs and HSs, boys with BMIs
bewteen 15th to 85th percentiles were physically stronger than those whose BMIs were lower than 15th or higher than 85th
percentiles. For the other groups, there was a trend of a positive relationship berween BMI and physical strength. Based on the
analyses of BMI and physical strength, this study suggests 22 and 21 for upper grades in ESs, 24 and 23 for MSs, and 27 and 25 for
HSs as the respective cut off points of BMI for weight control in boys and girls. A need for implementing nutrition education
program focused on weight control is also suggested. (Korean J Nutrition 33(3) : 279~ 288, 2000)
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Table 1. Height, weight, and BMI of the elementary, middle and high school students
. Elementary school Middle school High school
Variable - - :
Boys Girls Total Boys Girls Total Boys Girls Total
Height(cm) 1419 T 6.4"142.6 = 681423 = 6.6 160.8 = 8.0 1565 = 5.6 156.7 — 7.3 171.8 == 5.8 160.6 — 5.8 1663 — 8.1
Weight(kg) 37.3 =85 363 =79 36882 519110 492 =82 506 =98 634 =104 53275 585=105
BMI” 184 =32 177 £28 181 +30 199 = 32 201 =31 200=32 214+ 31 206=27 210= 29
1) Mean =+ SD 2) Body Mass Index, kg/m’
Table 2. Smoothed percentile values for height (cm)
5th 10th 15th 50th 8sth 90th 95th
Elementary 132 134 136 142 149 150 152
Boys Middle 147 150 152 161 169 171 173
High 162 165 166 172 178 180 182
Elermentary 132 134 135 142 130 151 135
Girls Middle 147 149 131 157 162 163 165
High 152 154 133 162 166 167 169
Table 3. Smoothed percentile values for weight (kg
5th 10th 15th 50th 83th 90th 95th
Elementary a7 29 30 35 16 19 54
Boys Middle 37 39 EY 31 62 67 73
High 50 52 54 62 74 77 82
Elementary 26 27 28 35 45 47 32
Girls Middle 38 40 41 49 537 60 63

High 43 15 56 52 60 63 66
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Table 4. Smoothed percentile values for BMI (kg/m?)
Elernentary school Middle school High school
Boys Girls Boys Girls Boys Girls
. Present study 14.5 14..2 15.8 16.0 17.4 17.0
5th percentile
1998 study* 14.9 14.2 16.3 16.0 17.7 17.6
. Present study 15.5 15.0 17.0 17.3 18.6 18.2
15th percentile
1998 study 15.6 15.1 17.2 173 18.6 18.5
. Present study 17.7 17.1 19.2 19.7 209 203
50th percentile
1998 study 17.8 17.4 19.6 19.9 20.8 208
. Present study 21.8 20.6 23.2 229 245 23.1
85th percentile -
1998 study 21.8 21.0 23.5 231 239 235
. Present study 24.5 229 26.5 25.2 27.6 256
95th percentile
1998 study 24.4 23.1 26.5 26.3 26.9 26.1
*Standard growth charts of Korean children and adolescent in 1998. Korean Pediatric Society. 1999
Table 5. The mean score and grades in physical strength test number(%)
Elementary school Middle school High school
Boys Girls Total Boys Girls Total Boys Girls Total
Mean score 44.0 £ 17.3 450 £ 160 445 £ 16.7 553 &£ 21.5 553 + 18.3 55.3 £ 200 574 + 21.3 599 + 18.1 58.6 + 19.9
Grades
Excllent” 5( 0.4) 100.1) 6( 0.3) 128( 2.4) 15( 1.3) 43( 1.9 25( 1.9) 22( 1.8) 47( 1.8)
First® 12( 1.0 14( 1.3) 26( 1.2) 76( 6.5) 59( 5.1) 135( 5.8) 117( 8.9) 100( 8.1) 217( 8.5)
Second” 70( 5.9) 51( 4.8) 1210 5.4)  169(14.5) 150(13.1)  319(13.8) 226(17.2) 240(19.5) 466(18.3)
Third® 148(12.5) 133(12.5) 281(12.5)  241(20.7)  258(22.5)  499(21.6) 313(23.8) 276(22.5) 589(23.2)
Forth” 232(19.5) 253(23.9) 485(21.6)  268(23.0)  278(24.2)  546(23.6) 287(21.8) 287(23.4) 574(22.6)
Fifth® 720(60.7) 608(57.4) 1328(59.1)  381(32.8)  389(33.9) 770(33.3) 346(26.3) 303(24.7) 649(25.5)
1) Excellent grade: > 96 score 2) First grade: 84 — 95 scores 3) Second grade: 72 - 83 scores
4) Third grade: 60— 71 scores 5) Forth grade: 48 — 59 scores 6) Fifth grade: < 47 score
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Table 6. The number of the students according to the self-evaluation of his or her own bodyweight number(%)
Elementary school Middle school High school ,
Boys Girls Total Boys Girls Total Boys Girls Total
Very thin 740 6.1)  41(3.8) 115 5.0) 61( 5.1)  27( 2.3) 88( 3.7) 75( 5.5) 18( 1.5) 93( 3.6)
Thin 241(19.8)  173(15.9) 414(18.0)  304(25.3) 117(10.1)  421(17.9) 367(26.7) 114( 9.2) 481(18.4)
Normal 528(43.5) 447(41.0) 975(423) 497(414) 403(340) 900(38.2) S67(41.3) 434(35.0) 1001(38.3) , ..
Obese 304(25.0) 347(31.8) 651(28.2) 270(22.0) 496(42.9) 766(32.5) 313(22.8) 563(45.4) 876(33.5)
Very obese 68( 5.6) 82( 7.5) 150( 6.5) 68( 5.7) 114( 9.9) 182( 7.7) 51( 3.7) 112( 9.0) 163( 6.2)
xz 24 .8%* 183.6%* 273.9%*
**: Significantly different among schools by y*-test(p < 0.07)
*#*: Significantly different between boys and girls by y*-test(p < 0.01)
Table 7. The Proportion of students who were satisfied with their body weight number(%)
Elementary school Middle school High school 5
Boys Girls Total Boys Girls Total Boys Girls Total
Satisfaction 674(55.7) 454(41.8) 1128(49.2) 570(48.0) 244(21.3) 814(34.8) 563(41.3) 194(15.7) 757(29.1)
Non-satisfaction 535(44.3) 632(58.2) 1167(50.8) 618(52.0) 904(78.7) 1522(65.2) 799(58.7)-- 1042(84.3) 1841(70.9) 217.77°
xz 44 5%* 183.7%* 1206.3**
**: Significantly different among schools by 3 -testp < 0.01)
**: Significantly different between boys and girls by ¥*-testp < 0.01)
Tahle 8. The methods for weight control” number(%)
Elementary school Middle school High school
Boys Girls Total Boys Girls Total  .Boys Girls. Total
Nothing to do for weight control 444(36.7) 381(35.2) 825(36.0) 574(48.6) 467(40.9) 1041(44.8) 666(49.2) 542(44 1) 1208(46.8)
Increase the amount of the diet 188(15.6) 87( 8.0) 275(12.0) 149(12.6) 37( 3.2) 186( 8.0)157(11.6) 18( 1.5) 175( 6.8)
Increase the frequencies of the diet  74( 6.1) 32( 3.0) 106( 4.6) 68( 5.8) 26( 2.3) 94(4.0) 87(64) 16(1.3) 103( 4.0)
Decrease the amount of the diet 206(17.0) 284(26.2) 490(21.4) 119(10.1) 351(30.7) 470(20.2)155(11.5) 383(31.2) 538(20.8)
Decrease the frequencies of the diet 92( 7.6) 114(10.5) 206( 9.0) 52( 4.4) 157(13.7) 209( 9.0) 74( 5.5} 237(19.3) 311(12.0)
Dieting by food faddism 25( 2.1) 62(5.7) 87(38) 17( 1.4) 105( 9.2) 122(5.2) 7(0.5) 83 6.8 90( 3.5)
Exercise 589(48.7) 561(51.8)1150(50.2) 442(37.4) 411(36.0) 853(36.7) 440(32.5) 280(22.8) 720(27.9)
Drug usage 18( 1.5y 15( 1.4) 33(14) 150 1.3) 16(1.4) 31(1.3) 907 15(1.2) 240 0.9)
Others 48( 4.0) 59( 5.4) 107( 4.7) 32(2.7) 50( 4.4) 82( 3.5) 42( 3.1) 59(4.8) 101( 3.9
1) The multiple choice was allowed
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Fig. 1. Energy expenditure for exercise, AHFLE 0L AT gelog FQT o 9L Aog
Table 9. Regularity of doing exercise number(%)
Eiementary school Middle school High school s
Bovs Girls Total Boys Girls Total Boys Girls Total *
Regular  717(58.8)  429(39.9) 1146(49.6) 495(41.0) 175(15.1) 670(28.4) 412(30.1) 129(10.4) 541(20.7) 493.67"
lregular  502(41.2)  662(60.7) 1164(50.4) 712(59.0) 981(84.9) 1693(71.7) 959(70.00 1113(89.6) 2072(79.3)
- Significantly different among schools by y*-testip < 0.01)
Table 10. Hours spent on daily activity {hours/day)
Elementary school Middle school High school
Boys Girls Total Boys Girls Total Boys Girls Total
(Subject numbers) (139 (123) (262) (158) (133) (291) (244) (171 413)
Activity
Sleeping 8.1 8.1 8.1 9.3 8.1 8.7 6.4 6.3 6.4
Studying 6.1 6.1 6.1 8.6 9 8.8 114 116 115
Eating meals and snacks 1.3 1.4 1.4 2.4 2.6 25 23 24 2.4
Resting 1.7 1.9 1.8 T4 1.7 1.6 1.6 1.7 1.7
Exercising/Playing 3.0 2.8 3.0 1.3 1.5 1.4 15 1.6 1.5
Walching TV and using computer 39 3.9 39 1.1 1.1 1.1 0.9 1 1.0
Total 24 24 24 24 24 24 24 24 24
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Table 11. Body weight, physical strength and energy expenditure for exercise according to the smoothed percentile values of BMI

BMI Physical strength(score) Energy expenditure for exercise(kcal)
5 percent tile 459 + 203" 181.9 + 366.4™
6 — 14percent tile 499 + 158" 160.7 = 168.5°
Boys 15 - 84percent tile 454 + 171 204.9 + 266.4"
85 — 94percent tile 359 £ 147 276.1 % 342.1%
95 — 100percent tile 305 £ 12.2 301.3 £ 316.2°
Elementary school Tota! 441 £ 173 210.8 = 2746
5 percent tile 45.3 &+ 13.4™ 31.1 £ 369
6 - 14percent tle 466 £ 17.2 517 = 63.3%
. 15 - B4percent tile 46.4 + 16.2 76.6 = 107.6™
Cirls 85 — 94percent tile 39.5 £ 13.7 718 + 943%
95 - 100percent tile 345 & 124 90.2 £ 78.5°
Total 45.0 £ 16.1 730 £ 996
5 percent tile 49.4 + 19.5™ 145.4 + 1304°
6 - 14percent tile 540 + 1859 147.3 £ 158.5°
15 — 84percent tile 58.7 + 21.4¢ 2316 % 311.3"
BOYS g5 - 9apercent tile 45.6 + 20.3% 343.0 % 450.8°
95 - 100percent tile 409 + 18.2° 329.1 + 381.1°
Middle school Total 554 £ 215 2363 £ 3194
5 percent tile 57.2 + 17.8™ 314 = 33.0°
6 — T4percent tile 61.4 £ 18.1 734 + 847"
. 15 - 84percent tile 56.6 + 17.6 80.5 = 126.2°
Girls g5 _ gapercent tile 49.1 + 157 937 + 820%
95 ~ 100percent tile 436 + 166 135.8 & 186.7°
Total 55.6 + 17.9 83.8 + 123.6
5 percent tile 54.1 + 16.0° 92.3 + 110.6°
6 - 14percent lile 58.0 = 18.6™ 833 % 97.1°
15 ~ 84percent tile 61.2 + 20.6° 543 & 215.6®
Boys g5 - gapercent tile 459 = 17.1° 215.8 = 316.2"
95 — 100percent tile 3741 £ 17.8° 452.3 + 857.6
. Tota 574 + 213 1715 £ 308.7
High school
5 percent tile 62.8 + 18.3" 2185 + 419.3"
6 — 14percent tile 65.6 £ 16.6 81.6 & 235.6
. 15 — B4percent lile 60.5 + 17.9 96.2 & 267.5
Girls g5 9apercent tile 552 +17.8 106.4 + 188.5
95 - 100percent tile 49.7 £ 18.1 116.0 & 11.7
‘ Total 60.0 + 18.1 1013 & 255.0
1) Mean = SD 2) NS: not significant  3) Different alphabets in the same column are significantly different by Duncan test{p < 0.05)
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Table 12. Body weight, physical strength and energy expenditure for exercise according to the self-evaluation of his or her own bodyweight

Body weight(kg) Physical strength(score) Energy expenditure for exercise(kcal)
Very thin 307 = 4.4 48.6 + 18.0™ 176.6 = 217.6™
Thin 311 £ 49 47.8 = 17.57 180.6 + 249.2
Boys Normal 359 & 57 46.8 + 17.0 2023 + 2696
Obese 432+ 7.7 37.6 + 15.2 2455 £ 301.0
Very obese 51.0 = 10.8 323 £ 140 256.6 = 2519
Elementary school Total 373+ 84 440 + 173 208.7 + 270.2
Very thin 29.1 + 4.2 46.4 £ 16577 36.0 £ 289°
Thin 292 £ 40 47.1 + 16.0° 62.2 + 108.9"
Girls Normal 347 & 5.5 48.5 + 16.0° 73.3 £ 105.6®
Obese 403 + 7.2 41.0 £ 14.8° 78.6 + 96.0®
Very obese 459 £ 9.9 374 + 148" 82.0 + 87.8°
Total 363+ 79 45.0 £ 16.0 732 £ 997
Very thin 447 + 10.4% 489 + 24.2° 260.8 & 278.3™
Thin 457 + 7.6 59.5 £ 20.0° 203.7 + 237.8
Boys Normal 51.1 £ 83 60.7 + 21.0° 2456 & 3845
Obese 58.2 + 104 46.3 + 18.8° 2452 + 272.8
Very obese 67.6 = 144 370 £ 17.3° 2248 + 2421
Total 519 £ 110 553 + 215 2351 £ 3165
Middle school
Very thin 402 + 7.2% 58.5 + 20.6™ 429 + 446°
Thin 429 4 106 60.6 + 19.4 99.5 & 236.1°
Girls Normal 463 + 56 57.2 = 181" 66.4 = B4.6%
Obese 515+ 6.8 53.8 & 17.8™ 839 + 1201%
Very obese 577 £ 7.5 490 + 17.2° 130.0 & 143.4°
Total 492 £ 8.2 554 + 18.3 836 +£ 1239
Very thin 55.6 + 22.3™® 543 + 6.7 179.2 + 316.9"
Thin 63.2 + 18.6 - 567 = 64 127.6 £ 169.7
Normal 61.2 + 205 629 =+ 7.1 180.0 £+ 3646
Boys Obese 47.6 = 20.1 708 = 9.8 190.8 + 311.7
Very obese 340 = 18.1 84.3 + 134 2323 £ 30041
. Total 574 £ 213 633 £ 104 1701 £ 307.3
High school -
Very thin 68.0 + 20.2° 443 + 54% 25 & 2.2%
Thin 63.7 + 169" 456 £ 4.2 1926 + 5128
Girls Normal 61.2 = 17.8% 504 &+ 49 926 £+ 201.2
Obese 58.9 = 18.0® 553 + 65 84.9 + 2159
Very obese 55.1 + 19.9° 629 £ 9.0 169.7 £ 329.9
Total 599 £+ 182 532+ 75 101.5 £ 2555

1) Mean = SD  2) N§: not significant  3) Different alphabets the same column are significantly different by Duncan test(p < 0.05)
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