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Evaluation of Dietary Habits and Nutrition Quotient Scores according to Leftover Food
during School Meal Service among Middle School Students in Gyeonggi
Mihyang Um, Soyoung Park, Seunghee Kye*

Nutrition Education Major, Graduate School of Education, Gachon University

Abstract

This study examined the dietary habits and nutrition quotient (NQ) scores according to leftover food during school meal
services among middle school students in the Gyeonggi region. A survey on the dietary habits was conducted among 405
male and female middle school students located in Seongnam City, Gyeonggi Province. The amount of leftover food in the
school meals was surveyed using the visual method through a questionnaire over two days. The survey was conducted from
July 8, 2019, to July 12, 2019. After calculating the average total leftovers of each student over the two days, they were
categorized into the following three groups: the top third was the large leftover group. The middle third was the medium
leftover group, and the lower third was the small leftover group. The characteristics of the groups that had leftovers were
analyzed. Female, normal-weight, and underweight students accounted for a greater proportion of the large leftover group
than male, overweight, and obese students. The rates of selective eating and compliance with new food intake were
significantly lower in the large leftover group than in the small leftover group. A comparison of the nutrition quotient for the
adolescent (NQ-A) scores of each group revealed significantly lower scores of the large leftover group for all factors (balance,
moderation, food diversity, practice, and environment) than the small leftover group. Therefore, there are statistically
significant differences in the dietary habits, nutritional quality, and eating behaviors of middle school students that are
associated with the amount of leftover food during school meals.
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<Table 1> Lunch menus from school meal service with serving sizes and three major nutritional components

Day of Menu Serving size Energy Carbohydrate Protein Fat
the week (g/person) (kcal) (2 (@ (2
. Male 180 372.8 73.6 6.8 0.5
Black rice
Female 150 310.7 61.5 5.6 0.5
Day 1 Cabbage soup with soybean flour 230 59.0 44 5.8 2.1
Grilled chicken legs with garlic 115 238.9 7.3 27.8 43
Stir-fried butterbur stalks 22 46.6 1.0 13 9.6
Cabbage kimchi 30 53 0.8 0.6 0.1
. L Male 180 3443 723 6.5 04
Mixed grain rice
Female 150 286.9 60.3 5.5 0.4
Day 2 Seaweed soup with dried baby shrimp 215 29.8 2.1 2.1 12
Steamed spicy pork ribs 105 3454 21.1 239 17.3
Tri-color chilled vegetables 30 21.5 32 12 0.6
Cabbage kimchi 30 53 0.8 0.6 0.1
Please check the amount of food you have left today by type
[J Ate all [ Left a little | [J Left about half | [J Left a major part [J Left all
Name Y
of / \
food
\_/
<Figure 1> Indication of the amount of leftover using the visual method
3= Y tH(Korea Ministry of Government Legislation 2020). 3) AE: Y
AlTE AT <Table 1> 7t} B A7 F£HE A== SPSS 25.0 (IBM SPSS
statistics Grad pack Base V24.0) ZAXEgo] xZ2 73S &
(2) 70 7k L g AL $3lo] SARAL AASATE A A e ot
82 VNG ZUPA FASEO MBS Y 8 U5, 44 04 4R A e IEA
2 el A =ol7] flal 27 St AR 19] wiAF squared test) == Fisher®] g oH1S AAJsigict. 2t
< F= AR S AAsisier, 20194 79 1045 7 o W JIAG AR Ao|E golry] S8 T4 l";r
2 11Y978R] 27 SAES] Swga] AA 7S A} 2 (Analysis of Covariance, ANCOVA)S AA]al o, A
SHATE dF 7 e AEAE %f?} E59S AAs W, A%, A FAF(Body Mass Index, BMD)E 3HFO=
e <Figure 1> 7Fo] 4E = ]Sl we} 5714 # 2] st
(0, 1/4, 2/4, 3/4, 442 F-E-51] 1}7171 2o g SAEo|
Aot F F4 Aol BAFES sich Aol 249 n, Az g 2z
AN S 19 W] S Y s F
sjo] TEIGE, RS W)t Puol Weh BE W 1. ZAIHARIS] FME HTof (2 YukNol SAYH|m
B 1, 34 A% FA A 075, 24 AE HAH E FZAPARe] 2 Aol e duk 5298 <Table 2>}
05, V4 BEGA A5 025, 0 e AR 0 e ok 349 F i) w gl S
Agate] AT AN S4) F WAL 207k Aol P 1279, S HES] S8 2 1219, Ak g
o) W7l gAY ANFS BE YA F 22 R 1Y BT S 2 12630100k b Yol et b e
o= APgEinh. N 24 & kS EUE A9l 1/ T BogtollA Zbzt of sy o] Hlgo] 73%(57.5%), 617

2 B, 23 & AhE RE T E 33
W 4 Fon Easidl. B AR 2R,

flo
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FHE AL oA JEo] 77
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<Table 2> Comparison of general characteristics according to the amount of leftover

Amount of leftover"

Large Medium Small X P
n (%) n (%) n (%)
Gender
Male 54(42.5) 60(49.6) 77(61.1) 8.906 012*
Female 73(57.5) 61(50.4) 49(38.9)
Weight Status®
Underweight 5(4.0) 9(7.6) 6(4.8)
Normal 116(92.1) 97(81.5) 95(76.0) 17.028 3 .009%*
Overweight 4(3.2) 7(5.8) 13(10.4)
Obesity 1(0.8) 6(5.0) 11(8.8)
Subjective body type recognition
Thin 47(37.3) 40(33.1) 27(21.4)
14.422 .006%*
Normal 54(42.9) 45(37.2) 49(38.9)
Fat 25(19.8) 36(29.8) 50(39.7)
Stress
Feeling a lot 35(27.8) 29(24.0) 35(27.8)
. . 1.303 .861
Feeling a little 56(44.4) 60(49.6) 54(42.9)
Not feeling 35(27.8) 32(26.4) 37(29.4)
Subjective health status
Health 82(65.1 79(65.3 101(80.2
Y (€. (633) (802) 9332 053
Normal 37(29.4) 37(30.6) 21(16.7)
Unhealthy 7(5.6) 54.1) 4(3.2)

Chi-squared test was performed.

DAmount of leftover: large (top 1/3, 2220 g), medium (2/3, 120~219 g), small (3/3, <120 g)
DWeight status was defined as follows; Underweight: <5th percentile, normal: 5-84th percentile, overweight: 85-94th percentile, obesity: >95th

percentile, based reference data.
IFisher’s exact test was performed.
*p<0.05, **p<0.01

Not all survey subjects are the same as there are non-respondents in each category.

H(61.1%)0- % oIS 49 (38.9%)Et}h sl B]E-o]
BAth(p<0.05). #A A3 AFNME 25 (Kum &
Son 2006), 58 (Lee 2005), 283 554 (Park et al.
2015014 SAYEC] FEEC] vl ko] o B A
o3 ZAkEo] B AT AR} AR ol AT EC]
IS HlE| AFo]l Bl AE T AR 7] o
Folgkal ZAME Zl(Lee et al. 2008)% 72 oY oz
oA AT 2t Ao gl AA| AF5S 2AR) B A 3
AFo] Zhik Z2 7oA 1379 (10.4%) 0.2 7P H|&o] =
om, <zt WA 7TH(5.8%), F BdoFolA] 4
H(3.2%) wo2 AU SH, Bl ZhE A3oo] 11
H(R.8%)ro = 7P =mekor, b Bz o] 6%8(5.0%),
ZHE Agoiro] 19(0.8%)F 02 5222 xfo]|E BTt
(p<0.01). 47 A AAHAAMEZ alo] H Hol}al &
ek vl g2 gt A wollAE 507 (39.7%) 02 71 H]
go] Eghom, zhik HE oM 36%(29.8%), i B

S A E 25 (19.8%)2F oA ¢l zpolE HATH
(p<0.01). ¥ AFelA A AlFo] Bo| Yars, 420
2 Holo] o] » Hrolgki Q18 ol kS AA &
71e Ao g AT Park et al. (2015)S Z5SHIES
ooz 204 B9t F wiAlEe] 10% o e 34
=43 A3} e W)= 39 eSS AT
=A YERETH(p<0.01)aL B3 o= 2 AT
AR e H, Aol Bol W= AFdTE Ay 2]
AFE0] Eof zhbgo] v Ao AR 2t W=
Ao W AR 2EY A e 2 ol 3
Agle] ‘g =olghal SH3 Hlgo] =4 Ustorn Al
T 7] frelARl Afole flith 2019 HAd 7173
ZAF Aol wEH A=7]E oF 40% HrEEC] HaA A
g Ho| 2EHAE Wol w3 e AoZ Yehgon
(Korea Disease Control and Prevention Agency 2019),
2015 Had A E|RALlA HAde] 2E A A0S
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ZAFe A3} shgjol] ek 2E# 27 58.1%5 *FA] 81
(Korea Disease Control and Prevention Agency 2015), £
AT AN IAESE Sdat dsle] 2EH AL e A
o= didEtt =3 JYPREH S AFHo 2EE

&S Fol Aol 2 5o A AL ZA
T ¢ glon, Agde] s }e Aoew 1
FA5ol(Kim & Lee 2008; Park & Lee 2009) 2~Ed|
Axe] wht kS Al ol tE AeZ o 3Eisl
L, 2 AT Ao Al 2l FoA zpelE vERY
Skt A 247 Aol visl 25 2ARIME Al 2
re] oAl ztel= JIAAIRE, 2 Hro) AdAglo] 3
Hog 7R Holghal FHI HlEol A 65% o)/dol
Atk Oh(2016y= =L FGIZRAL A4713AAE) AARE
Zgsto] Jade) Ad 2 g ek ZAuatE w4
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T F83% MR 289hs Hasilon, AANAE 3
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2 A7 9} BEAdo] Qo E (Park & Lee 2007), & &
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A GRS 2 o] mE AA1€ Bl <Table 3>
of AAISATE HA Q] vl &2 b W o = 819
(64.8%), “FHF HE o HE 697 (51.2%), FHE 28 o]
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TH(p<0.001). 22 2 HFH o8& AA= & 9=
Holtphetal g&st vl&o] T A3 oA 778 (61.1%)
2 7P %o, ZhE BB 509 (41.3%), A B
T 359 (27.8%) =& (p<0.001), THES HA| AL A)
28 284S Z A AS ¢ 4 UAH Yoon & Kim
(2012)2 AFAY 2L IR 2] of o &
Zhikg-o] Zpolof| il HAS shs FTH(27.34%) 2] et
Zhkgo] A2S S| e T (9.37%) et o] =Ual st
RO (p<0.001), ¥ AF-AFet AT TS
o2 AIER AHH, W] 52 AR ATlA] FEAY
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Zo 72 ®WIE(Kim et al. 2015), EAIAJol] &3+ 2
T IAEC] FEXY Hils H2 ¥)&3) dubeo] o

)

Tl AV ThgAEe] RS A A48 2 G
o 2

102 Azt

<Table 3> Comparison of dietary habits according to the amount of leftover

AR digdrt. S WAL s ks sele

Amount of leftover"

Large Medium Small X p
(n %) (n %) (n %)
Picky eating
Yes 81(64.8) 69(51.2) 34(27.0) 35350 .000%***
No 46(36.2) 59(48.8) 92(73.0)
Breakfast
Always (7 times a week) 58(46.0) 69(57.5) 85(68.0)
Often (3-5 times a week) 25(19.8) 15(12.5) 15(12.0) 13.872 031*
Sometimes (1-2 times a week) 24(19.0) 23(19.2) 15(12.0)
Never 19(15.1) 13(10.8) 10(8.0)
Appetite in the last 30 days
Good 76(60.3) 73(60.3) 92(73.0)
7.335 119
Normal 41(32.5) 45(35.5) 30(23.8)
Not good 9(7.1) 54.1) 4(3.2)
Food intake in the last 30 days
Much 41(32.5) 42(34.7) 55(43.7)
9.789 .044%*
Normal 72(57.1) 73(60.3) 68(54.0)
Little 13(10.3) 6(5.0) 324)
Compliance with new food intake
Eat well 35(27.8) 50(41.3) 77(61.1)
40.856 .000%**
Normal 45(35.7) 33(27.3) 39(31.0)
Do not eat well 46(36.5) 38(31.4) 10(7.9)

Y Amount of leftover: large (top 1/3, >220 g), medium (2/3, 120~219 g), small (3/3, <120 g)

Chi-squared test was performed.
*p<0.05, ***p<0.001

Not all survey subjects are the same as there are non-respondents in each category.
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g2l Gofte] SHAA YA uet JFAEF
=2 o] F23lt}(Lee et al. 2001). WEbA o
I 52 NAds Al S4e HHES =

R0) WjAEe ZAskE AR TS vl Wk
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Fsk= 2ol wisl gt @S ARt e 9 weER
of HAM w2 Aor 2. A T tdew
72 AF AEE AR B 2w gkt 2P Ro)
8L AA8 Flo 7 FALEo|(Kim & Kim 2012), “ZHik
Bl Adlsks 1k A sk ghE 25wl A
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<Table 4> Snack intake according to the amount of leftover

Amount of leftover"

Large Medium Small X p
(n %) (n %) (n %)
Between breakfast and lunch 0(0.0) 1(0.8) 0(0.0)
) Before lunch 2(1.6) 1(0.8) 0(.0)
S“actli‘m‘:take Between lunch and dinner 106(86.9) 94(79.0) 85(69.1) 18.288 019*
After dinner (midnight snack) 8(6.6) 12(10.1) 18(14.6)
Hardly ever 6(4.9) 1109.2) 20(16.3)
Candy and chocolate 11(9.6) 6(5.2) 10(8.2)
Milk and dairy products 10(8.8) 32(27.6) 29(23.8)
sn?c/lI::Sethen Fruit and juice 40(35.1) 33(28.4) 46(37.7) 18.646 2 017
Ramen and dumplings 24(21.1) 22(19.0) 18(14.8)
Confectionery 29(25.4) 23(19.8) 19(15.6)
Due to insufficient intake at meal 26(21.0) 29(24.4) 31(24.6)
Habitual 64(51.6) 53(44.5) 46(36.5)
]::f‘ss?l‘:d:: To relieve stress 8(6.5) 1109.2) 13(10.3) 13.539 ¥ 195
To hang out with friends 0(0.0) 2(1.7) 0(0.0)
Others 25(202) 24(202) 36(28.6)

Y Amount of leftover: large (top 1/3, 220 g), medium (2/3, 120~219 g), small (3/3, <120 g)

I Chi-squared test was performed.
YFisher’s exact test was performed.
*p<0.05

Not all survey subjects are the same as there are non-respondents in each category.

G+ R A Bol AT Aom 2AERE

D4 VRS 1Y T)ES Qe
o ABAAE S8l Basi. 22 A9 A fAFL 47
She 7% WER B, T4, 219 FUH AH A7t 44

FS AFsA ek A vlE) felAe

Fo] giglo] o} 7h 2 opA S AR RO Az,

4. 7 HE0f M2 JPolMel Rtz X S HlD

7PgellA oMy el 2kt X2 d)E 3 bt 2]l gk 7}
ANSE ZAE A= <Table 5>¢F 7t

7HgelA ofw)

7ro] fo]491 2ol it AA 25 SPHIES
o2 712 gl ofAlg W= o]fol| tisiA AN AREL
w7t kA7 A AR FE olf-Z(Park & Kim 1995;
Kim 2010; Song & Choi 2013), ¥ 7 ZAx}e} Ax|3kA]
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A =9t FF A EE AR AFH(Kim & Kim 2019)0]
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<Table 5> Comparison of leftover disposal and education at home according to the amount of leftover

Amount of leftover "

Large Medium Small X p
@ %) (0 %) (0 %)
Leftover disposal by mother at home
Always throw away 11(8.7) 7(5.7) 11(9.0)
Throw away 58(45.7) 54(43.5) 46(37.7) 5.756 675
Rarely throw away 46(36.2) 54(43.5) 53(43.5)
Sometimes throw away 12(9.4) 9(7.3) 12(9.8)
Whether or not mother educates children to finish their meal
Actively educate 30(23.6) 26(21.0) 41(33.6)
Educate 70(55.1) 76(61.3) 60(49.2) 9.545 298
Rarely educate 22(17.3) 20(16.1) 17(13.9)
Do not educate at all 5(4.0) 2(1.6) 4(3.3)
DAmount of leftover: large (top 1/3, 2220 g), medium (2/3, 120~219 g), small (3/3, <120 g)
Chi-squared test was performed.
al. 2009; Pyun & Lee 2010; Vereecken & Maes 2010). < A e AR ZAEUTH GUAE FTAEC], &2
B tRgoR ofuel AN HAgel Al 4 o] A & 4], £ e 52 e 41 gee 0
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<Table 6> Comparison of nutrition quotient (NQ) scores according to the amount of leftover

Amount of leftover

N}Jtrition F 3

quotient (NQ) Large (n=127) Medium (n=121) Small (n=126)
Balance 50.6£17.9 2 53.1+14.7 56.9+17.3 4516 020%
Moderation 483+14.8 49.8+15.8 544+148 5528 004
Diversity 46.2+19.9 52.8+182 64.2+18.6 29.009 000
Practice 44.9+17.4 47.1+18.7 51.8+17.8 4.904 008+
Environment 67.5421.2 72.8£19.3 77.9+18.9 8.756 000%*

Total 51.5+11.6 55.149.9 61.0£10.5 25441 000

D Amount of leftover: large (top 1/3, 2220 g), medium (2/3, 120~219 g), small (3/3, <120 g)

?Mean+=standard deviation (SD)

Analysis of covariance (ANCOVA) was performed. Covariates: gender, age, and BMI

#p<0.05, **p<0.01, **+%p<0.001
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