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ABSTRACT

The purpose of this study was to compare food habits and murrdent intakes among high school students with different obesity
indexes who are residing in Seoul and Kyunggi-do. A total of 533 subjects were assigned to one of the following groups based
on BMI : underweight, normal-weight and overweight. Food habirs and nutrient intakes were evaluated based on questdonnaires
and 24hr-dietary record. The results were as follows. There was no significant differences in the general environmental
characteristics of subjects with different BMI. However, the father's BMI was significantly higher in overweight female students
compared to underweight or normal weight subjects, The menarch age was significantly decreased as the obesity increased. The
self-satisfaction score for physical type was decreased as the BMI increased. The overweight group skipped dinner more
frequently than other groups among male students. There was no significant difference in the scores of nutridon knowledge,
nutritional attitude, and self-satisfaction of subjects with different BMI. The nutrient intakes of overweight group were the
lowest among the three groups. In conclusion, obesity among female students may be related to family member's obesity. Also
overweight students tend to have lower self satsfaction for their body image and undesirable food habits. Therefore, proper
nutrition education is required to maintain desirable food habits for overweight students. (Korean J Community Nutrition 5(2) :
141~151, 2000)
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Table 1. General characteristics of high school students according to BMI

Boys Girls
Variable Underweight Normal weight Overweight Underweight Normal weight Overweight
n=94) (n=133) (n=34) (n=86) (n=145) (n=41)
Agelyears) 16.41+0.63" 16.57+0.64 16.46+0.56 16.67+0.56 16.72+0.58 16.49+0.68
Height{cn) 171.25+5.94 173.1145.31 171.57+5.48 159.11£5.28 159.21£4.82 159.67£4.87
Weight(kg) 54.62+5.17°" 65.80+5.83° 81.75+ 824 47.03+3.74° 56.21:£5.38° 70.04--8.67%*+
BMI 18.56+1.01° 21.9241.36" 27.73+1.97%%* 18.56£1.01° 22.144+1.52° 27 432,807+
Fathers' BMI 23.65+2.01 23.62+2.10 25.26+1.75 22.87+2.39" 22.70+2.53° 24.63£2.28™*
Mothers' BMI 23,27 £2.68 22.02£2.41 23.04£1.46 22.27+2.66 22.70+2.53 23.54+234
Menarche age - - - 13.33+1.11° 13.07+1.13* 12.78+1.21%

1) Meantstandard deviation

2) Means with different letters within a row are significantly different from each other at ®=0.05 as determined by Duncan’s multiple range

testa>b>c)

3) *, **, ** are idicate significance at p<0.05, p<{0.01, p<{0.007 as determined by one way analysis of variance(ANOVA) test according to

BMI, respectively



144 - 549 Fakae] H7)

Table 2. Smoking and drinking status in high school students according to BMI n{(%)
Sex Boys Girls
Degree of obesity Underweight :Z:;:tl Overweight  Underweight I:IV(;?;;I Overweight
No smoking 72(79.12) 93(69.92) 25(75.76) 79(94.05) 133(95.68) 35(94.59)
1- 5 cigarettes/day 4( 4.40) 14(10.53) 3(9.09) 3 3.57) 3( 2.6) 1¢ 2.70)
Smoking status 6-10 cigarettes/day 11(12.09) 12( 9.02) 4(12.12) 0( 0.00) 1( 0.72) 1( 2.70)
11 =20 cigarettes/day 3( 3.30) 10( 7.52) 1( 3.03) 2( 2.38) 2( 1.44) 0( 0.00)
> 1 pack/day 1( 1.10) 4( 3.01) 0( 0.00) 0( 0.00) 0( 0.00) 0( 0.00)
Significance NS N.S.
No drinking 51(56.60) 58(44.27) 18(52.94) 52(65.00) 95(68.84) 29(72.50)
Frequency of Once/month 25(27.78) 47(35.88) 13(38.24) 24(30.00) 36(26.09) 11(27.50)
alcohol  once/s weeks 8(8.89)  14(10.69)  2( 5.88) 3( 3.75) 20145 0( 0.00)
drinking 5 cehveek 50556 B(631)  1(2.94) 1( 1.25) 50362 0(0.00)
Fveryday 1 1.11) 4( 3.05) 0{ 0.00) 0( 0.00) 0( 0.00) 0( 0.00)
Significance N.S. N.S.
Beer 21(51.22) 37(53.62) 5(33.33) 25(75.76) 30(69.77) 5(50.00)
Soju 17(41.46) 30(43.48) 9(60.00) 5(15.15) 9(20.93) 2(20.00)
Drinking — Type of  gaw rice liquor 0( 0.00) 1145 0 0.00) 0( 0.00) 0( 0.00)  0( 0.00)
status alcoholic .
beverage Wine 0( 0.00) 0( 0.00) 0( 0.00) 0( 0.00) ‘ 0( 0.00} 0( 0.00)
Whisky 0( 0.00) 0( 0.00) 1( 6.67) 0( 0.00) 0( 0.00) 0( 0.00)
Others 3} 7.32) 1( 1.45) 0( 0.00) 3( 9.09) 4( 9.30) 3(30.00)
Siginificance N.S. N.5.
< 4g 1( 2.56) 0( 0.00) 1( 7.14) 1 3.57) 1( 2.50) 0( 0.00}
Alcohol 4g— 8g 2( 5.13) 1( 1.54) 0{ 0.00) 2 7.14) 1( 2.50) 1(12.50)
consumption® 9g—12g 1( 2.56) 1( 1.54) 0( 0.00) 3(10.71) 3( 7.50) 1(12.50)
/one time 13g-16g 5(12.82) 5( 7.69) 1 7.14) 2(7.14) 11(27.50) 1(12.50)
=16g 30(76.92) 58(89.23) 12(85.71) 20(71.43) 24(60.00) 5(62.50)
Significance N.S. N.S.

1) Not significant
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Table 3. Family environmental characteristics of high school students according to BMI n(%)
Sex Boys Girls
Degree of obesity Underweight Nm:mal Overweight  Underweight Nol:mal Overweight
weight weight
<1 20952 0000 0O 0.00) 5(7.46)  3(3.80)  O( 0.00)
1,01-2 8(38.10) 11(31.43) 2(40.00)  42(62.69) 43(54.43) 19(65.52)
Total family oy _3 8(38.10) 12(34.29)  2(40.00)  11(16.42) 212658  7(24.14)
income
3,01-4 1( 4.76) 8(22.86) 0( 0.00) 7(10.45) 8(10.13) 3(10.34)
General >4,01 20952  4(11.43)  1( 20.00) 2(299)  4( 506  0(0.00)
characteristics — 5
Significance N.S. N.5.
Family type Extended 6(27.27) 3( 8.33) o 0.00) 6( 8.82) 9(11.25) 2( 6.90)
Nuclear 16(72.73)  33(91.67) 5(100.00) 62(91.18) 71(88.75) 27(93.10)
Significance N.S. N.S.
21-30 years 0( 0.00) 0( 0.00) o 0.00) 0( 0.00) ( 0.00) 0( 0.00)
Age 31-40 years 3(15.00) 6(17.14) 1( 20.00) 14(21.54) 25(32.47) 9(31.03)
41-50 years 14(70.00)  28(80.00) 4( 80.00) 51(78.46)  48(62.34) 19(65.52)
51-60 years 3(15.00) 1( 2.86) o 0.00) 0( 0.00) 4( 5.19) 1( 3.45)
Significance N.S. N.S.
<high school 20095.24)  27(77.14) 4( 80.00) 63(95.45) 72(91.14) 25(89.29)
Mother Education 5 o 4 year college 10 476)  6(17.14)  1( 20.00) 10152 3(380)  1(357)
level < 4~ year college 0(0.00)  2(5.71) 0O( 0.0 2(303)  4(508)  2(7.14)
Significance N.S. N.S.
Housewife 10(45.45)  17(48.57) 2( 40.00) 38(56.72) 39(48.15) 17(58.62)
Occupational  parttime job 3(13.64)  3(857)  1( 20.00) 9(13.43)  8( 9.88)  3(10.34)
s eyl time job 940.91)  15(42.86) 2( 40.00)  20(29.85) 34(41.98)  9(31.03)
Significance N.S. N.S.
1) Not significant 2) Unit : 1,000,000won

Table 4. Self-recognition of body image, self-satisfaction rate of physical type and experience of weight control in high school students

according to BMI (%)
Sex Boys Girls

Degree of obesity Underweight rjvzrirgnl_i l Overweight Underweight ljv()erigl-nat : Overweight
Thin and tall 35(37.23) 13( 9.77) 0( 0.00) 14(16.28) 2( 1.40) 0( 0.00)
Self-recognition  Thin and small 26(27.66) 7( 5.26) 0( 0.00) 26(30.23) 3( 2.10) 0( 0.00)
of body Medium 31(32.98) 93(69.92) 8(23.53) 39(45.35) 75(52.45) 4(10.53)
image Fat and tall 0( 0.00) 12( 9.02) 17(50.00) 2( 2.33) 23(16.08) 13(34.21)
Fat and small 2( 2.13) 8( 6.02) 9(26.47) 5( 5.81) 40(27.97) 21(55.26)

Significance %2=155.25 (df=8) p<0.001 %2=125.38 (df=8) p< 0.001
Very satisfactory 2( 2.13) 5( 3.76) 1( 2.94) 2( 2.30) 1( 0.69) 0( 0.00)
Self-satisfaction  Satisfactory 16(17.02) 23(17.29) 0( 0.00) 12(13.79) 3(2.07) 0( 0.00)
rate of physical Moderate 36(38.30) 59(44.36) 8(23.53) 33(37.93) 35(24.14) 3( 7.69)
type Unsatisfactory 33(35.01) 39(29.32) 14(41.18) 35(40.23) 77(53.10) 15(38.46)
Very unsatisfactory 7( 7.45) 7( 5.26) 11(32.35) 5( 5.75) 29(20.00) 21(53.85)

Significance ¥2=32.16 (df=8) p<0.001 12=61.03 (df=8) p<0.001
. . 6( 6.38) 49(36.84) 20(58.82) 38(43.68) 117(81.25) 32(82.05)

Experience of weight

No 88(93.62) 84(63.16) 14(41.18) 49(56.32) 27(18.75) 7(17.95)

Significance 12=42.23 (df=8) p<0.001 ¥2=39.46 (df=8) p<0.001
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Table 5. Meal frequency of high school students according to BMI

n(%)

Sex Boys Girls
Degree of obesity Underweight ~ Normal weight  Overweight Underweight ~ Normal weight  Overweight

Everyday 36(38.71) 53(39.85) 16(47.06) 34(39.08) 56(39.16) 19(47.50)

5-6 times/week 17(18.28) 25(18.80) 4(11.76) 12(13.79) 20(13.99) 5(12.50)

Breakfast 3-4 timesiweek 15(16.13) 14(10.53) 7(20.59) 19(21.84) 20(13.99) 7(17.50)

1-2 times/week 14(15.05) 16(12.03) 6(17.65) 15(17.24) 27(18.88) 4(10.00)

always skip 11(11.83) 25(18.80) 1( 2.949 7( 8.05) 20(13.99) 5(12.50)
Significance N.S." N.S.

Everyday 76(81.72) 102(76.69) 27(79.41) 71(82.56) 112(78.32) 32(80.00)

5—6 times/week 15(16.13) 24(18.05) 5(14.71) 11(12.79) 21(14.69) 6(15.00)

Lunch 3-4 times/week 1( 1.08) 4( 3.01) 2( 5.88) 4( 4.65) 5( 3.50) 1( 2.50)

1-2 times/week 0( 0.00) 1( 0.75) 0( 0.00) 0( 0.00) 4( 2.80) 1( 2.50)

always skip 1( 1.08) 2( 1.50) 0( 0.00) 0( 0.00) 1( 0.70) 0( 0.00)
Significance NS. N.S.

Everyday 76(81.72) 97(72.93) 21(61.76) 55(63.95) 79(55.24) 17(42.50)

56 times/week 13(13.98) 22(16.54) 8(23.53) 17(19.77) 27(18.88) 8(20.00)

Dinner 3 -4 times/week 3( 3.23) 8( 6.02) 4(11.76) 11(12.79) 27(18.48) 8(20.00)

1-2 times/week 1( 1.08) 6( 4.51) 0( 0.00) 3( 3.49) 7( 4.90) 6(15.00)

always skip 0( 0.00) 0( 0.00) 1( 2.94) 0( 0.00) 3(.2.10) 1( 2.50)
Significance x2=16.08 (df=8) p<0.05 N.S.

1) Not significant
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(Simeon - Grantham-MeGregor 1989) 21A|5=3S 3]
& A4 F apae yskAute] wEs £708e] vk
doz 9go] Jrh(ehHETEE 1995). Schlundt %
(1990)2 ¥t A& thFes g ZAIA HALE A=
A e AA} W A 8A Hokx sy, B AFdM®
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Table 6. Fating out and snack behavior in high school students according to BMI 11{%)
Sex Boys Girls
Degree of obesity nderweight rjvzri;n}il Overweight  Underweight ?v(;:; : Overweight
> twice/week 5(5.49)  10(7.63)  2( 6.06) 10(11.76) 12( 8.57) 4(10.53)
Frequency 1 time/week 9(9.89)  14(10.69)  1( 3.03) 10(11.76) 25(17.86) 3( 7.89)
of eating 1 time/2 weeks 1201319 21(16.03)  5(15.15)  10(11.76) 18(12.86) 8(21.05)
out 1 time/month 444835)  44(33.59) 14(4242)  42(a9.41) 53(37.86)  12(31.58)
<1 time/month 2123.08)  42(32.06)  1133.33)  13(15.29) 3222.86)  11(28.95)
Behav_ior Significance NS N.S.
of eai‘"g Korean food 68(78.16)  9072.00) 2475000  58(69.88) 1027445  27(69.23)
o  Chinese food 9(10.34)  14(11.20)  3(9.38)  13(15.66) 12( 8.76) 4(10.26)
?;;’;“}z Fast food 70805 97200  1(312) 6( 7.23) 12( 8.76) 1( 2.56)
eating out Western food 1{ 1.15) 4( 3.20) 0( 0.00) 5( 6.02) 1( 0.73) 1{ 2.56)
Japanese food 0( 0.00) 2( 1.60) 1( 3.12) 1( 1.20) 7( 5.11) 3( 7.69)
Others 2( 2.30) 6( 4.80)  3(9.38 0( 0.00) 3( 2.19) 3( 7.69)
Significance NS. p<0.05
22~3 times/day 29(31.18)  35(26.52)  4(11.76)  23(27.06) 46(32.39) 5(12.50)
Frequency ! time/day 47(50.54)  64{48.48) 18(52.94)  50(58.82) 8157.04)  19(47.50)
of snacks 1 time/3—4 days 11011.83)  19(1439)  6(17.65) 9(10.59) 12( 8.45)  10(25.00)
1 time/week 3( 3.23) 8( 6.06)  3( 8.82) 1( 1.18) 1( 0.70) 4(10.00)
<1 timefweek 3( 3.23) 6( 435  3( 8.82) 2( 2.35) 2( 1.41) 2( 5.00)
Significance N.S. *=27.05 (df=8) p<0.01
Soft drink 14(15.05)  23(17.83)  2( 6.25) 2( 2.35) 6( 4.23) 1( 2.50)
Milk, dairy foods 29(31.18)  29(22.48)  8(25.00) 17(20.00) 4028.17)  15(37.50)
Fruits 17018.28)  20(15.50)  8(25.00)  20(23.53) 30(21.13) 7(17.50)
_ Dumpling, dukbokki, o706 303023  o@s12 323765 543803  1435.00)
Favorite  ramyon
snacks Z'}:Z”kt:r’:,g‘:r’én'zfzfige s 2215 70543 0(0.00 4471 20141) 0 0.00)
Snacks 4( 4.30) 7( 5.43) 5(15.63) 9(10.59) 8( 5.63) 3( 7.50)
Snack Pastry, bread 1( 1.08) 1(0.78) 0 0.00) 1( 1.18) 0( 0.00) 0( 0.00)
behavior Others 0( 0.00 3(233)  0(0.00) 0( 0.00) 2( 1.41) 0( 0.00)
Significance N.5. N.S.
22-3 times/week 1( 1.08) 4(3.05  1( 2.94) 10 1.16) 5( 3.55) 1( 2.56)
Frequency 1+ 2 times/week 5( 5.38) 9 6.87) 2588  11(12.79) 17(12.06) 0( 0.00)
of eating 1 fime/2 week 18(19.35)  27(20.61)  6(17.65  26(30.23) 39(27.66) 7(17.95)
fast food 1 time/l month 44(47.31)  48(36.64)  7(20.59)  35(40.70) 52(36.88)  15(38.46)
1 time/month 25(26.88) 3(32.82)  18(52.94)  13(15.12) 8(19.86)  16(41.03)
Significance N.S. ¥*=16.48 (df=8) p<0.05
Alone 66(73.33) 102(79.07) 28(84.85)  7587.21)  123(86.62)  32(82.05)
Person 10 gy friend 18(20.00)  17(13.18)  3( 9.09) 8( 9.30) 11( 7.75) 6(15.38)
choose g prothers, sisters 3( 3.33) 7(543)  2( 6.06) 2(2.33) 2( 1.41) 0( 0.00)
i:‘:gﬁ By parents 2222 0(000) 0 0.00) o 0.00) 1( 0.70) 1( 2.56)
Others 101.11) 3(233) 0 0.00) 1( 1.16) 5( 3.52) 0( 0.00)
Significance N.S. N.S.

1) Not significant



145 - 25 g 37}

Aol g ol gk

bl A

oo

g 2ol 18 vy wlgo] A
=3ttt 24A Y v qEale] Bedtt vinieg f-9)
HQl zle]E By (p<0.05) Y 25 &¥], B37) ©
H&S BT 3H) Rl oty
il

o A% HIREE Fe)He Aolg 2ol (p<0.001)
2~38] o4 vl ARE, AAFE, HAFE

_}‘L‘_OE

ol AT THNEA 2E A0 Uehith 7]
FRE 9 2R sy #9189 olst gRlen, o)

ZEFEO o] gAEE

A4 AS HDEe B} Fol

24

Table 7. Nutritional knowledge, attitude, self-satisfaction of high school students and their mothers according to BMI

£ BREH(p<0.05) B 18) )5 u]go] AAFE]
 AAZRT FAFTAN Bt
ABE g BT wBEE 5989 Ho| Qo] £4 4

EF7E ek

Boys Girls
Variable Underweight Normal weight Overweight Underweight Normal weight Overweight
(n=94) (n=133) (n=34) (n=87) (n=145) (n=40)
En“;;:;gggaé 553441231  56.86+1452  56.86%13.15  68.89+12.31 70.30+11.84  71.68+13.53
Nutritional attitude ~ 28.78% 359  27.82+ 408  2891% 354 3002+ 3.20 2926+ 352  29.89% 3.88
Self-satisfaction 3350+ 583 3342+ 584 3374+ 554 3274+ 546 3241+ 514 3075+ 7.04
ﬁ‘:&iﬂgg“t”t'o”a' 67.94+1424  60.56+15.15  57.33£12.01 66571264 68781239  65.29£16.17
g’gt(i’tt:g:' nutitional o444 516 35.36% 4.75 36.60+ 513 3596+ 441 3487+ 442 3638+ 534
Table 8. The daily nutrient intakes of high school students according to BMI
Boys Girls
Variable Underweight Normal weight Overweight Underweight Normal weight Overweight
(n=94) (n=133) (n=34) (n=87) (n=145) (n=40)
fnergylcall  Z31460EB10.90% 241092279125 1965.243519.00°7 199555248704 1989.852466.10 1887.92382.5
(96.72) (92.73) (75.59) 95.03) (94.75) (89.90)
brotein@) 8339+ 28.22°  77.68+ 28287  66.70+ 26.51° 6573+ 2197  63.15+ 1810  64.86+ 17.85
(104.24) (97.10) (83.38) (101.12) (97.15) (99.78)
Animal 39.61+ 2250° 3628+ 21.99%  30.45+ 18.55° 2894+ 16.15  27.39+ 1402  28.26+ 16.67
Plant protein(g)  44.85+ 17.56°  41.01+ 14.47°  36.32% 1091 3687+ 1157 3583 1009 36,67+ 1037
Carbohydrates(g) 378.62+135.78"  358.50+12332° 293.23+ 6723 321.33+ 82.29 31530+ 72.04  298.59+ 66.08
Fat(g) 7446+ 5417° 7079+ 3496°  52.96+ 21.84 4552+ 18.03 5032+ 19.64 4557+ 17.59
Catmg 62435427997  556.24+322.59  534.324£31594  524.70+239.07  493.27£219.12  494.23+172.01
(69.37) (61.80) (59.37) (65.59) (61.66) (61.78)
Fe(rng) 1515+ 6.65° 1446+ 698 1255& 613 1218+ 469 1192+ 461 1214+ 545
(84.17) (80.33) (69.72) (67.67) (66.22) (67.44)
Vit ARE) 426.52+261.55°  417.12+290.53 209.44--188.12" 390.34+24156  367.80+216.08  414.04+254.58
(60.93) (59.73) 42.78) (55.76) (52.54) (59.15)
Vit Bmg) 135+ 0.56 130+ 071 107+ 049 104 039 1.03% 0.49 129+ 0.59
(96.43) (92.86) (76.43) (94.55) (93.64) (117.27)
Vit Bam) 156+ 0.58° 149+ 083  1.19£ 053" 124+ 048 1.25% 045 129+ 0.39
(97.50) (93.13) (74.38) (95.38) (96.15) (99.23)
Niacin(mg) 18.54+ 8.65 17.83+ 857 1584+ 838 1543+ 639 1470+ 509 1458+ 578
(103.00) (99.06) (88.00) (118.69) (113.08) (112.15)
Vit Cirmg) 128.09+107.65  116.04:100.36°  78.00+ 43.37 12335+ 98.84° 107.51+ 79.54° 7834+ 65.42"
(232.89) (210.98) (141.82) (224.27) (195.47) (142.44)

1) Mean+standard deviation
2) Percent Korean RDA values of daily nutrient intakes
3) Means with different letters within a row are significantly different from each other at 0=0.05 as determined by Duncan's multiple range

test(a>> b)

4) * and ** indicate significance at p<{0.05 and p<0.07 as determined by a one way analysis of ariance (ANQOVA) test according to BMI,

respectively
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