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ABSTRACT

This study was undertaken to identify factors affecting school food waste generation using a questionnaire. The subjects
were 254 high school students (male; 156, female; 98) in Sacheon, Gyeongnam divided into three groups of low (<1/week),
moderate (2~3/week), and high (=4/week) according to the frequencies of food waste. The questionnaires consisted of general
characteristics, anthropometric values, dietary habits, health-related behaviors, self-perceptions of food waste, snacking patterns,
and nutrition knowledge. The main reasons behind food waste were ‘too much food’ in the low (20.9%) and moderate (32.2%)
groups, and ‘no appetite’ in the high group (p<0.01). The main types of food waste were rice (44.2%) > fish (18.6%) >
vegetables (14.0%) in the low group, rice (54.2%) > Kimchi/vegetables (15.3%y) in the moderate group, rice (56.0%) > vegetables
(20.0%) > Kimchi (16.0%) in the high group (p<0.01). School food waste was significantly affected by age, gender, monthly
allowance, school grade, weight, BMI, regularity of meals, time of meals, type of breakfast, starting age of smoking, and cost

for snmacking.
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Table 1. General characteristics of the subjects
Variables Ll(n=86) M(n=118) H(n=50) Total F /X2
Age (yrs) 17.5+ 0.9 18.0%+ 0.9 18.0°+ 0.9 17.8+0.9 F=5.736"
Male 64(41.1) 64(44.1) 28(18.0) 156(100) , .
Gender ¥ =9.321
Female 22(22.4) 54(55.1) 22(22.4) 98(100)
2~3 10(11.6)” 12(10.1) 6(12.0) 28(11.0)
Number of '
family members 4~5 46(53.4) 72(61.0) 32(64.0) 150(59.0) x'=6.187
=6 30(35.0) 34(28.9) 12(24.0) 76(30.0)
<1 18(20.9) 20(16.9) 10(20.0) 48(18.9)
Monthly allowance 1 ~2 32(37.2) 20(16.9) 12(24.0) 64(25.2) , .
x'=17.761
(10,000 won/ month) 34 22(25.6) 34(28.8) 10(20.0) 66(26.0)
=5 14(16.3) 44(37.3) 18(36.0) 76(29.9)
Korean 56.9 +20.3 61.2423.0 59.4425.0 59.4422.6 0.913
Math 39.5425.7 46.7+28.1 49.5+34.6 44.84+28.9 F=2.425
School grade b b -
English 40.6*17.5 53.0°+25.0 52.8°+29.2 48.8424.3 7.654
Mean 45.7°421.0 53.6"+25.4 53.9°+29.5 51.0425.2 3.551"

Y L: Low(< 1/week), M: Moderate(2~3/week), H: High(=4/week).

Y MeansS.D.
» Number(%).

** Duncan's multiple comparison, ' p<0.05, " p<0.01.
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Table 2. Anthropometric values of the subjects
Variables L"(n=86) M(@n=118) H(n=50) Total Fiy
Height (cm) 169.7+ 7.8” 168.4 +10.0 166.1 £8.1 168.3+ 9.0 F=2.383
Weight (kg) 65.9°17.1 59.3%13.6 54.9°+8.6 60.6+14.6 F=10.764""
Mean 22.7°+4.6 20.7+ 3.3 19.8+2.4 21.2+ 3.8 F=11.925"
<18.5 14(16.3)” 30(25.4) 16(32.0) 60(23.6)
BMIY  18.5~22.9 40(46.5) 70(59.3) 30(60.0) 140(55.1) a107E"
23.0~24.9 12(14.0) 6( 5.1) 2( 4.0) 20( 7.9)
>25.0 20(23.3) 12(10.2) 2( 4.0) 34(13.4)
DL Low(<1/week), M: Moderate(2 ~ 3/week), H: High(>4/week).
2 Mean+S.D.
? N(%).

K BMI Body mass index, weight (kg)/helght (m)
® Duncan's multiple comparison; ~ p<0.01, p<0.001.

THp<0.001). & ZA} tIAASe] Bt 247} 35S 168.3
cm, 60.6 kg = F-Euhe} 15~184] T HadEse] et 4]
3} A 5(165.7 cm, 57.8 kg)(The Korean Nutrition Society
2010) 2 =31 15FAE] Hi 24T 251668 cm,
58.2 kg)(Kim BR & Kim YM 2005)°l] H]&] 1 Z& Ao
2 ek

BMI 8 A %7} u}b7bA] & L4(22.744.6 kg/m)°] M-
(20.7+3.3 kg/m’) 2 HTX(19.8+2.4 kg/m’)ol] B3] frojd o=
Bokom(p<0.001), tdAFE2] Hi BMIE 21.243.8 kg/m’
2 Ut 15~ 184 F HadES] HiF BMI21.0 kg/m’)
(The Korean Nutrition Society 2010) % +HX|Y 15PE
o] W BMI(20.9+4.3 kg/m)(Kim & Kim 2005)] ]3] k3t
27 YERsttE. WHO ©FA] o8l &F 715(WHO Western Pa-
cific Region 2000)°l wa} AP B/ B A & BF 4
o) 2zt 46.5%, 59.3%, 60.0%= 71 Bekom, 1tk &
O 7 L& HTho] 23.3%, ME HT-& A A|50] ZH2} 25.4%,
32.0%% YeERhfo] 7t 3147t BE845 AT g =

YEPTHp<0.01). 258t YE 1:1%}2& 3 n2e
o] glol I 258ty SYES ez & ATs A
o gAYl 7ol vk BMIS} <] 4
St Nozue M et al 2010).
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S22 253HYE(16.1%)(Kim YS e al 2010)3= A}%}
Atk oFAALe] FERe Al 7 BT i3 Zolgke
Eol B 84.9%= 7ME =kon, W ek T‘%E

— -
T L



714 whald - FH 7] - 7 E] HotAlo} A IEHEEE
Table 3. Dietary habits of the subjects N(%)
Variables L"(n=86) M(n=118) H(n=50) Total x
Regular 46(53.5) 48(40.7) 18(36.0) 112(44.1) .
Regularity of meal 16.716
Irregular 40(46.5) 70(59.3) 32(64.0) 142(55.9)
<10 10(11.6) 28(23.7) 6(12.0) 4417.3)
Time (le';ne; meal 090 54(62.8) 58(49.2) 36(72.0) 148(58.3) 10.678"
' >20 22(25.6) 32(27.1) 8(16.0) 62(24.4)
Light 8( 9.3) 10( 8.5) 4( 8.0) 22( 8.7)
Amount of meal Proper 54(62.8) 64(54.2) 22(44.0) 140(55.1) 5.721
Heavy 24(27.9) 44(37.3) 24(48.0) 92(36.2)
Never 12(14.0) 20(16.9) 10(20.0) 42(16.5)
Frequency 1~2 12(14.0) 14(11.9) 12(24.0) 38(15.0)
of breakfast 3~4 14(16.3) 22(18.6) 6(12.0) 42(16.5) 9.501
(fweek) 5~6 10(11.6) 6( 5.1) 2( 4.0) 18( 7.1)
Every day 38(44.2) 56(47.5) 20(40.0) 114(44.9)
Rice and soup 60(81.1) 84(85.7) 36(90.0) 180(84.9)
Bread and milk 6( 8.1) 6( 6.1) - 12( 5.7)
Type of breakfast | & snack - 4( 4.1) 4(10.0) 8( 3.8) 15.499"
(n=212)
Fruits & fruits juice 6( 8.1) 2( 2.0) - 8( 3.8)
Others 2( 2.7) 2( 2.0) - 4( 1.9)
l) L: Lowgl/week), M: Moderate(2 ~ 3/week), H: High(>4/week).
p<0.05, ™" p<0.01.
of H 5.7%= L thx wolUe, ol A9 1158 AE(Yu BK e al 2009) 0= =l FAS AIFRE Aow
AJE(Cha MH & Kim YK 2007)2} frAFSE 73 3]l o3l YRt flellA] 2 npe} 2ol %d = =4 AlEEE s
AALR R 502 Hatol 7P Bol Hetha SEetia, o] U I AAE Sl vls] gt Slevt A2 A
)l 000 W ylely) plelZac [ito] JhE Wo] Witk o L}E}LH:} o] Zhitel] x| Gkl B3I EFle] §h

3 SEstF o, ‘AlEdY A2 Mo 7 Bel He

thal S H8HA thp<0.05).
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Hohes g, A2 159859 598(14.8%)(Yu BK
et al 2009) 0= E T FAE A1AR W A
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Table 4 . Health-related behaviors of the subjects
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Variables L"(n=86) M(n=118) H(n=50) Total Fly
Yes 10(11.6) 22(18.6) 12(24.0) 44(17.3) ,
x'=3.648
Smoking No 76(88.4) 96(81.4) 38(76.0) 210(82.7)
Starting age 17.2°+1.79% 15.6°+0.92 15.7°1.2 16.0+1.3 F=6.663"
Yes 18(20.9) 24(20.3) 14(28.0) 56(22.0) 1204
Drinking No 68(79.1) 94(79.7) 36(72.0) 198(78.0)
Starting age 16.6 £2.0 159 £1.3 153422 16.0+1.8 F=2.104
Sleeping hours/day 7.1+1.1 7.0+1.0 6.5+1.2 7.0+1.1 F=1.607

Y L: Low(<l/week), M: Moderate(2~3/week), H: High(>4/week).
? MeanS.D.
** Duncan's multiple comparison(a<b, a=.05), " p<0.01.

4 zhitel] g AFE 2220] Q4L Table 59 1}

PSS o Pt

eht glek el Hle) sam s desbeks 95 Ao HoA,
o QIO 2 7ol felAQ) Aol GRAT, WY Ty gk ol fRi L ML A we] Bold ke &
= HTY $9E(16.0%)°] 7P =9td whd, <43 dr)=] o] Z+7t 20.9%, 32.2%= 7PF 29k, H <2]80] 9o
gethe Lo S98349%)°] 7H8 =/ veh, 2 A APehe el 32.0%E 7P ok i 2he] frof A<l Afel 7t
Table 5. Perceptions of the food waste in the subjects N(%)
Variables L"(n=86) M(n=118) H(n=50) Total X
Every day 8( 9.3) 14(11.9) 8(16.0) 30(11.8)
?:12553"3’:8‘5: Sometime 48(55.8) 74(62.7) 34(68.0) 156(61.4) 6387
Never 30(34.9) 30(25.4) 8(16.0) 68(26.8)
Diet 14(16.3) 10( 8.5) 2( 4.0) 26(10.2)
Habitually 14(16.3) 16(13.6) 6(12.0) 36(14.2)
No appetite 12(14.0) 16(13.6) 16(32.0) 44(17.3)
Ol\f/[?g; ;e:‘vsa";t‘e Too much food 18(20.9) 38(32.2) 14(28.0) 70(27.6) 301117
Unbalance diet 12(14.0) 22(18.6) 10(20.0) 44(17.3)
No taste 10(11.6) 16(13.6) ; 26(10.2)
Others 6( 7.0) - 2( 4.0) 8( 3.1)
Rice 6( 7.0) 8( 6.8) 21( 4.0) 16( 6.3)
Soup 38(44.2) 64(54.2) 28(56.0) 130(51.2)
Kimchi 6( 7.0) 18(15.3) 8(16.0) 32(12.6)
Ofl\gj:)z tg’:ste Meat - 2 1.7) ; 2( 0.8) 49.502"
Fish 16(18.6) 8( 6.8) 2( 4.0) 26(10.2)
Vegetables 12(14.0) 18(15.3) 10(20.0) 40(15.7)
Others 8( 9.3) - - 8( 3.1)

DL Low(<1/week), M: Moderate(2 ~3/week), H: High(>4/week).

™ p<0.01, ™" p<0.001.
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AATHP<0.01). 13 B ZA} RS F4S E7]E=
Vg F olfre ‘S Ee] WolA(F T 27.6%)ek L &5t
[o= A=

FEd, ol T4 Al Zhite] o] f& cuto] gloja el g
E(37.5%)°] 7P = gAY FEAYEKIm KA er al
2002; Oh YM et al 2006)2F= o] 7t ATt o2 gt Avt=
o B A RS 2SS s FolY] el e §-
Aoz FAoZ AFEe 329 F& 2dd Fart 3
g AFREY = 2NE S2S A ETE LT /{442
%) > AT (18.6%) > ‘A AT (14.0%) <ol MT-&
CTER(54.2%) > AT - ANAF(153%) 0], HitS
CTR(56.0%) > A AF(20.0%) > AR F(16.0%) O

YERY 7 2k folH Q1 Atol 7 UATHp<0.01). Al o B5F
IR Ebe o] B 51.2%% 7Y Bokth B AL Ay
£ Fzo] zbgo] 7P v vk, A afre] 7bgol
7V =309 vl=r 14~ 184 A A E(Krebs-Smith SM et al
2010)3= ek zfol7t Uit 2= vl tEA <l
TE2 T s, fElve} <= Ads 24 g
AEo] FA7IA a3 i AFgtte HollA 2 Aol 7}
Sl91A] Azts) & Hart & Ao s ot upehA FA o

HOoFA o} RATHEETE

2 AEe Zo) ¥ 29 Wy ohel S 730
2 Az, Az = dAsel )

RS2 7HSiE & Table 69 YERY vt 8h 712

L2 <1,000~1,5009 0] 2= Sl 302%= 7}
Z Boka, M 2 HTS 22,0008 ook gwo] bzt
28.8%, 40.%= 71 @ol 1Hn]go] B A So] F4=
A G771 E Ao Z YERITHp<0.05). o= o] A+ax
oA zEE A4 W)= SES] S B A dE
HAgo] sl B E B Ak s o] HH NE
oAM= o 7] ARl Aol gllem, ‘1~23) = &
FEo] Ht 84.3%= 7MY =9k, 33 ool SHE
Bt 7.9%%5 JYeRfo] & AL 3RSt 92.2%7F
215 AFsHE Ao R ZAE QA ol g 7] AAFHHE
A EA 58P E(90.7%)(Choi SK et al 2008), 20053
w7k At ok f2lvhet 13~194 HAdE(91.0
%)(Ministry of Health, Welfare and Family Affairs 2006)3}

o K

il

o

Ao R rlo

Table 6. Snacking patterns of the subjects N(%)
Variables L"(n=86) M(n=118) H(n=50) Total X

< 500 12(14.0) 22(18.6) 6(12.0) 40(15.7)
500 <~< 1,000 24(27.9) 18(15.3) 6(12.0) 48(18.9)

C"St(vi‘(’)rn/j:;‘;king 1,000 <~< 1,500 26(30.2) 28(23.7) 14(28.0) 68(26.8) 14.565"
1,500<~< 2,000 8( 9.3) 16(13.6) 4( 8.0) 28(11.0)
> 2000 16(18.6) 34(28.8) 20(40.0) 70(27.6)
Frequency 0 6( 7.0) 10( 8.5) 4( 8.0) 20( 7.9)

of snacking ~ 1~2 74(86.0) 94(79.7) 46(92.0) 214(84.3) 7.239
(/day) >3 6( 7.0) 14(11.9) ; 20( 7.9)
Hungry 36(45.0) 50(46.3) 28(60.9) 114(48.7)
Habitually 6( 7.5) 16(14.8) 6(13.0) 28(12.0)

. fR:j:‘;);Sng Nutrition supplement 4( 5.0) 6( 5.6) - 10( 4.3) 9.336
Because of friend eating 2( 2.5) 2( 1.9) - 4( 1.7)
Want to eat 32(40.0) 34(31.5) 12(26.1) 78(33.3)
Before breakfast 2( 2.5) 4( 3.7) - 2( 2.6)

Time of From breakfast to lunch 6( 7.5) 30(27.8) 14(30.4) 50(21.4) 7993
snacking From lunch to dinner 60(75.0) 74(68.5) 26(56.5) 160(68.4)
After dinner 38(47.5) 70(64.8) 24(52.2) 132(56.4)

DL Low(< 1/week), M: Moderate(2 ~3/week), H: High(=4/week).

" p<0.05.
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FARE el At B BeElEL | g 4 keal®] S itk 2 H]EIT
22 AF e o) f md o 2k folA]l xM ffa,  FE AEL duAgeRA F8sthbE M 9 Hetol Lt
w7 A (HTE 48.7%)7F 7P Bgkew, cHn ‘OW’ o B8] = (P<0.05) vHA, ‘FrhegFe FES A5 A
(Bt 333%)7F L the 5 AAIsk] 3R] 4H ol Hshd aet ¢ gtPE Lol M 2 Haol| vlal =94t
‘FHHoEgs SHol /P Bd AHaAY m%—g (<0.05). “HEEo] B=3pd Hlgo] Aoy Hiro| L 2 M
(Youn HS et al 2008)¥= 328k 2to]7} AAth 2H24# o Ha} oM (p<0.001), < LE Algtoll Al HIER B 24 4]
o] ARME F5 §7e] 7Fedte® stlom, o o] K] FHrl FesitbE M > L > H <98 Yeyith aejx <3}
KN

o

=

o

20l 2ol YIATE A WAAAE] HF 684%7F HAT e ope] Wo| Hojx A ] ekerh 2k 31427} 2

[e)

=21 =
A AtoPebal SREIAL, Hit 56.4%7F A o] Al TR ko), Ale Y nAE UESly BF 2
SHslE, ol AexY EHYS(Choi SK er al 2008) ko] JFAE Q= Frhe A AT BE4E B30T
o AR Ausivt. 2, 2k A el Al E A FA el ol Fell A du & mpel o], Zt Fel| SloM e I 3t
FF= A AR didse ol iAol Es SHE 97 Aholrt dle, AAl Hi AEEC lolME o
°] Hw(30.4%) > M(27.8%) > L (7.5%) <©2.& X 3l Aol zlo|7} YehgA] o, B A} tdrIEe] A=

o]

A
7 BETE = Ut A2 AAketE v Ao sty g4 2l o)Ak B

7. AUR|A oo o #E
Table 7€ thAFES] G4 @ Atz A2 el
1053l gt SMES] Hd AHES 67.8%= UERT)  A7E B AEAY 15T EE EeR e
ANgAS Anee] i PHES 56.5%Jeong JH 1998), 71 S5l wheh Al o2 v F Sfara] gl vl
A SEPES] Fi JGES 55.9%Kim YH 2010) A= 8205 A BAs0loH, O Ade vt Zrh
= B bt gleh 1 G Ag2 M % H(18.04 ])o] L(17.54)el v]sl =gke
7} Bglo) )3k Y E] HFEL HFo] REapH WlE H(p<0.01), LirolE B85, M 3 Hiole o852
o] Frh(HT 87.4%)lA 7P wokd W, ulehlzt 7 HlEo] Ao o =3 %<0.01). 12 8§52 LTe
A AEL UA Loz SR (HTE 46.5%)4 71 “10,000~30,0009° 1 2F= S H(37.2%)°] 7HE Bk, M
gk}, 123 2 7ke] §2119l Jjolz} ekt Beg Al 2 HEL 50,0009] o] oleke o] 7k7E 37.3%, 36.0%
Table 7. Nutrition knowledge of the subjects N(%)
Variables L"n=86) M(n=118) H(n=50) Total F
1 g of carbohydrate yield about 4 kcal. 40(46.5)°  71(60.2)° 29(58.0)° 140(55.1) 9.846°
Protein is the nutrient for the formation of body tissue. 65(75.6)  91(77.1)  34(68.0) 190(74.8) 2.866
Iron deficiency is leading to anemia. 73(84.9)  99(83.9)° 50(100)° 222(87.4) 20916
No matter how much fiuit you eat, you won’t gain weight. 72(83.7)° 88(74.6)b 31(62.0)"  191(75.2) 10.216"
Fat in vegetables is very water soluble. 66(76.7)  90(76.3)  32(64.0) 188(74.0) 5.946
Osteoporosis can be prevented by taking enough calcium. 79(91.9)°  96(81.4)" 42(84.0)" 217(854) 11.871
Everyone need the same nutrients regardless of age or sex. 36(41.9)" 72(61.0)b 35(70.0)° 143(56.3) 37.500""
Foods which contain vitamins and minerals are important sources of 32(37.2)° 60(50.8)b 26(52.0)b 118(46.5) 10.565"
energy.
Everyone need to take vitamin supplements. 57(66.3°)  89(75.4)° 23(46.0)° 169(66.5) 22.657

To lose weight, reduce your daily caloric intake to less than 1,000 kcal. 54(62.8)  69(58.5)  32(64.0) 155(61.0) 5.458

Total 57(66.8)  83(69.9) 33(66.8) 173(67.8)  1.543

DL Low(<1/week), M: Moderate(2~3/week), H: High(>4/week).
**¢ Duncan's multiple comparison; = p<0.05, * p<0.001.
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2 7P BATHp<0.01). GA@<00) 2 -9 -5 F A
F(p<0.05)& ZH2F Ma(53.0£25.0%, 160.88+70.8%) 2 H
T4(52.8+29.27, 161.8+84.173)0] L4(40.6£17.5%, 136.9+
53.8%)°l &l =3k

2. A% 2 BMIE= 2H2}F Li%(65.9+17.1 kg, 22.7+4.6 kg/m*)©]
M(59.3£13.6 kg, 20.7+3.3 kg/m’) @ HT(54.9+8.6 kg,
19.8+2.4 kg/m’)oll Hla) ESkrhp<0.001).

3. 2Ake] Al 9lo] R Aotk ehe SHES L7535
%), ‘“BTA At EE SHES HiH(64.0%)°] 7 =
kO (p<0.01) AAAZHE <108 mwb Bl Q0% o] &
M(23.7%, 27.1%), <10~20%"-& H(72.9%)°] 212+ 7V
ol SHBATHp<0.05). oFHAALR W7} =& H, <%
3 S 2 s gF 0 LT, Aldy 29

Mol 77k 71 ol HErka SHEITHp<0.05).

o] Z+z} 20.9%, 32.2%= 71 WBekal, HS 2] 8-0]
gloja) el Sxto] 32.0%% 718 BThp<0.01). F 2
HE SA)C LS T FH44.2%) > BAF(18.6%) > A AF
(14.0%) TolAom, M I/ (54.2%) > AAF - A&
F(15.3%) oI, H 2 T7(56.0%) > A 22F(20.0%)
> AAF7(16.0%) 2= YEFHTHp<0.01).

6. 3 7HAR]L0 2 LTS 1,000~1,500 0] 2k S-Ho]
302%% 7 B3k, M HES 2,000 o] olgte
Ssto] ZH7} 28.8%, 40.0%= 7HE BITHp<0.05).
ol%}e] AoA & wf 2t A o] FEE

Ho}, A= Aol Ea ST 1HH] o] B S,

L BMIZF Aol =it AQl Agds 7Ha gle

T e wol, kel FE o= A "ol BokA
vebseh whebr & A i S
°|7] faixlE HH A
ARgwE R F

A7} A o] e n3hd SN o
AZHET. ols} vlo] At = uf el thh 24
3 Y] 7]5d st b T ale] o] A3
sEtha AbgEh 2 A7 Slol i dAES] 7 A
T B L pEo] 2AE ] XY A 52 AdE =
23k ] glo] AFT Al o2 oAARH, g5 ol9} FA}
g A77E Wol o] FolAcl & Aoz Er.
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