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Abstract

The purpose of this study were to investigate middle and high school students’ food habits and food attitudes, and to assess
students’ nutrient consumption. A self-administered questionnaire was developed based on review of literature. The
questionnaire consisted of three sections (food habits, food attitudes, and food consumption). The questionnaires were distributed
to 4,050 students enrolled in 34 middle and high schools located in Seoul, Gyeonggi, and Gyeongnam provinces. A final
response rate was 88.2% (3,570) excluding responses that had significant missing data. Data of the food habits and food
attitudes were analyzed with descriptive analysis, x2-test, and t-test using SPSS WIN (ver. 11.0). The students’ self-reported food
consumption data was converted into nutrient consumption using conversion factors. Many middle and high school students
skipped breakfast and/or dinner. Approximately 29% of the students did not eat vegetables and fruits. Scores of the middle
school students’ attitudes(19.1) towards foods were significantly higher than those of the high school students’ s attitudes(18.7)
(p<.001). Students’ nutrient intakes were estimated according to the students’ self-reported food consumption data. The
nutrient intakes were compared with DRIs (Dietary Reference Intakes: DRIs) for their age groups. The result of EAR(Estimated
Average Requirement: EAR) cut-point method demonstrated 57.7% of middle school boys, 64.4% of middle school gitls, 70.2%
of high school boys, and 71.0% of high school girls did not meet EAR for Calcium. Additionally, it showed that 39.0% of middle
school boys, 23.7% of middle school girls, 58.4% of high school boys, and 24.4% of high school gitls did not consume EAR for
Vitamin By. 25.7% of middle school boys did not meet EAR for Vitamin By, while 44.4% high school boys did not satisfy EAR

for Vitamin Bo.
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<Table 1> General characteristics of the middle and high school students NO®)
Grade
School Type Nzéﬁl;zs()f 7 > 3 Total
Boys middle school 1 38(34.9) 71(65.1) -a 109(100)
Girls middle school 4 143(35.0) 146(35.9) 119(29.2) 408(100)
Co-ed middle schoolD 11 542(43.3) 418(33.9) 293(23.4) 1,253(100)
Total 16 723(40.8) 635(35.9) 412(23.3) 1,770(100)
Boys high school 3 134(46.0) 157(54.0) -a 291(100)
Girls high school 6 273(53.3) 202(39.5) 37(7.2) 512(100)
Co-ed high school? 9 470(55.0) 372(43.5) 13(1.5) 860(100)
Total 18 880(52.8) 733(44.1 503.1) 1,663(100)

D boys: 714(57.0%), girls: 539(43.0%)
2 boys: 528(61.4%), girls: 332(38.6%)
a Did not participate
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<Table 2> Regularity of meals of middle and high school

students N
Middle school High school Total N
students  students  students ¥

Regularity of breakfast

Never 249 (13.6) 309(183) 558 (15.9)

Sometimes 380 (20.8) 403 (23.8) 783 (22.3) 20,34t

Usually 492 (26.9) 448 (26.5) 940 (26.7) °

Always 708 (38.7) 530 (31.4) 1,238 (35.2)

Subtotal 1,829 (1000 1,690 (100) 3,519 (100)
Regularity of lunch '

Never 17(1.0) 613.7) 78(2.3)

Sometimes 90(5.2) 15409.4)  244(7.2) 70,19

Usually 394(22.0)  437(26.7) 831(24.6)

Always 1,244(71.3)  987(60.20 2,231(65.9)

Subtotal 1,745(100)  1,639(100) 3,384(100)
Regularity of dinner

Never 23(1.3) 65(4.0) 88(2.6)

Sometimes 390(224)  395(242) 785(23.3) 28,16

Usually 595(34.2)  561(37.6) 1,156(34.3) ~

Always 732(42.1)  614(37.6) 1,346(39.9)

Subtotal 1,740(100)  1,635(100) 3,375(100)

***p<-001
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<Table 3> Food habits of middle and high school students

<Table 4> Food habits and dietary life of middle and high schoo!

N(%) students N
Middle school High school Total Middle school High school Total
students  students  students ¥ students  students  students ¥
Reasons of skipping meals Students’ unfavorable foods
Weight control 83(4.7) 94(5.7) 1776.2) Never 776(42.6)  826(48.9) 1,602(45.7)
No time 858(48.1)  794(48.2) 1,652(48.1) Vegetables/fruits  599(32.9)  427(25.3) 1,026(29.2)
No appetite 478(26.8)  430(26.1)  908(26.5) 532 Meat 198(10.9) 91(5.4) 174(5.0) 27,049
Indigestion 6637 942 13539 Fish 8346  177(105) 375107) <"
Habit 165(9.2) 160(9.7) 325(9.5) Dairy product 45(2.5) 48(2.8) 93(2.7)
The others 134(7.5) 100(6.1) 234(6.8) The other foods 120(6.6) 119(7.00)  239%(6.8)
Subtotal 1,784(100) 1,647(100)  3,431(100) Subtotal 1,821(100)  1,688(100) 3,509(100)
Frequency of having snacks Food allergy
Never 3221800  272(16.2)  594(17.1) Yes 16609.1) 195(11.6)  361(10.3) 5.62
Once per day 628(35.0) 678(40.4) 1,306(37.6) No 1,649(90.9) 1,488(88.4) 3,137(89.7) ’
Two times per day 590(32.9)  518(30.9) 1,108(31.9) 11.00 Subtotal 1,815(100)  1,683(100) 3,498(100)
More than three Interests of dietary life
tmes per day 200D 2100125 463013.3) Acne 224(123) 225134 449128
Subtotal 1,793(100)  1,678(100) 3,471(100) Constipation 915.0)  240Q14.3) 331(9.49)
Reasons of having snacks Height 931(51.1)  700(41.7) 1,631(46.6) 97.65***
Not enough meals  188(13.5)  169(13.1)  357(13.3) Weight control 50027.9)  453(27.0)  962(27.5)
Want to eat 909(65.1)  866(67.1) 1,775(66.1) 261 The others 68(3.7) 62(3.7) 130(3.7)
Habit 217(15.5)  20906.2)  426(15.9) ' Subtotal 1,823(100)  1,680(100)  3,503(100)
The others 82(5.9 47(3.6) 129(4.8) Factors of influencing food habits
Subtotal 1,396(100) 1,201(100) 2,687(100) Family food habits 984(54.2)  771(458) 1,755(50.2)
. Financial conditions 154(8.5)  282(16.8)  436(12.5)
<001 , 6177
Friends 289(15.9)  290(17.2)  579(16.6)
SIS o] 714 Hho] HAIGH= A]EL (134), TuHO8Y), The others 383(21.4)  339(202)  727(20.8)
oFuH(95), ), ABA941), MA(76T), T(T5) & .O_i LR T} Subtotal 1,815(100)  1,682(100) 3,497(100)
AE A arlo] §2o HFst Cof S FEHE S **p<.001

9.1%(166'4), LS3HYL 11.6%(195F) 0.8 RAFE] & - 1LG
sk 7k o7 ¢l ApolE HolFAHpd 001). F - LI

e

£o] 713+ ol oty 27]2 doyje A /g]_z_ o Hzo ],(25%])’ T=
o(23%), A(20%), £01(18%), IWFA6T), $3157) &2

2 »}wa

Agto)| gt TAAfof A= FEHAY - 451 1%) A

Z(27.9%), A=E(12.3%), WH|(5.0%), 7IEH3.7%) «2&
H4lo) ol °‘L RNo= I%EP*T 158 A= *J%}(41 7) A
Z2(27.0%), WH|(14.3%), A=2(13.4%), 71EH3.7T%) <22
eht 2 - 75l 7}_,] Tr_,]x%o] atel7) 9ls Aoz 24 5
tHp<.001). AlGTol] P& 7= adle iste] 7159 4
SW ol SEE %i“é‘(54.2%)01 15EHN(45.8%) Rt @
okil, ‘AAA o7 3 A ek diget 2539 vlEol &
A W} o} & - 153HY 7k §-o07 Q) Aol & K oFict

3.32, 3.192 Ueht} Fshio] Hart
thpd 001), “ZHAlolut A0 2 Iha} AbF e o SAHU
L 3 AestEn = o) 2k ohEof s St 2

<Table 5> The evaluation of food attitude of middle and high

school students Mean=+SD
i -
Statement® Middle school High school p Value
students students
I think I can change my food

habits if I make an 33241.13 3.19+1.10 <001
effort to do it.

I prefer to choose nutritious
foods over favorable foods.

I try to choose fruits over
confectionary products for
snacks and dessert.

I am not concerned about
skipping meals for I can eat
more than usual on next meal P

261+£1.05 253+1.03 014

352+1.14 3.53+1.15 769

342+1.08 332+1.05 .007

I try to practice nutrition
knowledge in everyday
life for my health,

I think daily diet helps
improving my health.
Total score€

2771100 2.70x0.97 027

347+114 341107 122

19.11+3.28 18.68+3.02  <.001

a Scale (1=strongly disagree, S=strongly agree)
b Reverse coding
¢ Perfect score = 30
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<Table 6> The average of height, weight and BMi of middle and
high school students Mean+SD

Fol ZHE A 22 Seul e R oz #io] =
opA) L otE HF& HEshs Agrol AAA Bt EA thf
T OR AF 28 & A=t e AadEel Skt 9
= Aot meta ZA7el S8 J¥S AHsor sk 4
210 A9 goF Thopel ujukt & ot YYFES 24T
7 e AAZZOl Y ST SgASo] BT AR

oz
N
g}
Rl

2) Qo A3 97t

% L5 4 AH Brke Trol AF e AR
(Moon 1981)& o]g3to] ARSI, ©
o] A (Table 8)& A3t B3 59 4
HAYE Brkstr] sty @2l A7 E(Dietary
Reference Intakes: DRIs) 5 B4 Z2%(EAR)
B2 cut-point W (Beaton 1994)& AHEs}H
GOFAW H| &L AFZEIG T Table 9), B Gk AT
A Z8H4o] 1,873, 2kcal/Y, oAk 30| 1,747 Okcal/ Y=
AR, 15EAYe] A= gt n5EHYo] 1,807 Tkeal/
o oz} 15sHYo] 1730, 5keal/L 2 AU}, oz} 23}
A9} 739t FA 15 9= vE A2 Kim &
2002; Kang 2003)fl H]sl| W& £+E0 8 XAFE YT} Kim &
(2001)9] A& Y22 3 AP A= et o] 2256keal
o2 1961kcal& A F8l= AR YeRGD Lee 5(1997)
Of Aol o 5L ofufA] FF R datiio] 1883kcal,
oS- 1775kcal & Vet 2 A5t 59 ofluf 2] A3
ol Hlwy A 707 LRt}

SAEY YYAY HES AET AF, TAe Fe o
AT 4%, A2} 4.8%, 15 EAF6.0%, A3} 4.1%7}F H&5)
HFE st A2 Ueg Ze9 Fde S &4
57.7%, o2} 64.4%, 1588 G2 70.2%, 42} 71.0%7}F 5
S AHFHE o1 e AR UEh F - I158HAY 50%0]4k0] 7
& A7 $E57o2 Yelyth, Kim(1993)3F Lee(1996)) 7

Height(cm)  Weight(kg) aBMI
Middle school A= H2d Ze AdFeke] WA vgE A8 2ALE
Bops(N60)  IGAEB6  SIBEINT MAEIE o) gvo) B Al7je] £ 5] HE FYAUS % 5 9l%
s —— 2028 BTE82 BIXIS g olo) 5ok S84 WA 22.1%, o1 12.2%, TEIH WA
Boys(N=723) 1737464 662+133 219440 17.7%, oi#} 6.2%7F £&3 AFE 3L 9= 222 eyt
Gils(N=651)  1622+51 520467 198424 HlEMIIA L] Aol 2. TS 1T 10%ujute] A2 BE et
aBMI = Weight(kg)/Height(m)?2 Ago] ‘Rl% ﬁ_@.i L]—E}‘;,\"t} H]E]—E’_]BI_‘Q__ %6—!'* g ]E]'Z]' 39.0%, 01
<Table 7> The BMI of middle and high school students N
BMI Middle school . High school .
Boys Girls Boys Girls

Under weigh (less than 20) 364(42.2) 499(71.8) 240(33.2) 386(59.3)

Normal weight (more than 20-less than 25) 263(38.0) 179(25.8) 375(51.9 252(38.7)

Over weight (more than 25-less than 30) 57(8.2) 111.6) 96(13.3) 10(1.5)

Obese (more than 30) 8(1.2) 6(0.8) 12(1.6) 3(0.5)

Total 692(100) 695(100) 723(100) 651(100)

aBMI = Weight(kg)/Height(m)?



478 BREEEZILBEE Vol.21, No.5(2006}

<Table 8> Evaluated Nutrition contents by self-reported food consumption Mean +SD
, Middle school High school
Nutrient - :
Boys(N=756) Girls(N=894) Boys(N=745) Gitls(N=775)
Energy(knl) 1,873.2+£566.9 1,747.0+446.7 1,807.7 +481.4 1,730.5+399.4
Protein(g) 7524245 6754206 69.0+19.7 65.1+17.8
Fat(g) 458+12.6 4244107 4394109 42.5+104
Carbohydrate(g) 290.0+99.3 273.8+76.1 284.11+:85.4 27191679
Calcium(mg) 768.8 +266.0 685.7£230.8 698.7+217.8 650.8+195.9
Phosphorus(mg) 1,132.4+£3064.5 1,018.6+308.7 1,040.0+293.8 978.4+264.1
Iron(mg) 182+6.4 165458 16.5%54 15.8£4.9
Vit. ARRE) 1,534.0+689.6 1,366.6+618.7 1,387.7£602.5 1,310.2+£5279
Vit. By(mg) 1.2+04 1.1+04 1.1+03 1.0x0.3
Vit. By(mg) 1.8+0.6 1.6+05 1.6+05 15104
Niacin(mg) 183+6.2 16.5+5.5 16.6%5.1 158447
Vit. Clmg) 173.8+£78.3 1625+71.9 156.9+71.0 1524+61.7

Table 9> Rate of undernutrition students
S wao AT EAE ou A H82 61.6: 16.4: 22,09) AT} vl

Nutrient Middle school High school 3P AR HFE 2 AT Table 10).
Boys(N=756) Gitls(N=894) Boys(N=745) Girls(N=775)
Protein 74(56)  48(43) 6045 4132
Calcium 57.7(436)  64.4(576) 70.2(523)  71.0(550) ]V _9._(2}: g! 75%
s T BT 42727 A 249 2 DEHES oy
Vit. B 39.0(295) 237(212)  584(435)  24.4(189) o2 A53 9 ANFEH S AL A7 YPAF BHE A
Vit. B, 257194  1200107) 444331  10.3(80) AlBte] ST 0] AlAgke] BAHL urAstE EA) o]E Edf
Niacin 16.4(124) 10.1(90) 23.6(176) 9.4(73) a _%H]__—‘:_I_J—l %55)% Axske ‘Cr)‘]z_ﬂ' ﬂ%x]'ﬁ_% U]‘%ﬁ}{ﬂ]} /\E]/\]
Vit. C 93(0)  7.5(67)  138103) 8369 Holom 1 Hvle o3 2t
2} 23,7%, 153 A} 58.4%, A 24, 4%7F HE3 AHE 1 AET 24 A3 FARXAE A|Qlsta byt Ay AAke]
She A0 U} vERE 3 AFHEE SYEY vEo] 7} FAAL Uk opHAAE W 8kA] g F8Ao] 13.6%,
Bl 2L o 42 Qlolt), vEUBE BAF S8 25.7%, 315 8HA00] 18.3% 2 UERGT AAke] 2l tigh RAb A
Al 050 44 4%7F HETH HE ok e AoE U £ FerAo] TSR 3 12 H o2 AXfele HEo) =
Y31 vpojopal o] Aot Wzl 15819 23.6%7F HE3 A okxr, m5shijo] sk uct A 49 vlgo] &9kth(p< 001).
£ sla USich F9 29 sHiEQ uled 2, HIEYB,, H|
EHIB,, rolobAl, ol WEHIC, HIERIA <02 UERgT] 2. AAE A2 9 ol T 1 BE Azt
ahatelo) wiehz|st g I JgA9 FAuel 650 15t o] RZF|A' 5 A WA ol fE FYL thF 2B X8| glof
20(FA: Tl 223} v Wl whi= x| A L) AFH7E A2t A2 Fokth Z8HYL 82 0%, 153HYS 83.8%7} i 7HA
T gAY AL o7 2 Ao g Yet dAb S AT, 784 A3 olfREe I dojA | ‘FHHO
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<Table 10> Composition of calories from macronutrients %
Middle school High school
Boys(N=756) Girls(N=894) Mean(1,650) Boys(N=745) Girls(N=775)  Mean(1,520)
Carbohydrate 62.0 62.7 62.4 62.9 62.8 629
Protein 16.0 15.4 15.7 15.2 15.1 15.2

Fat 22.0 219 22.0 21.9 221 22.0
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