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ABSTRACT

The purpose of this survey was to investigate the food behavior and vegetable preferences of elementary
school students in the metropolitan areas of, South Korea. Five hundred and eighty students (277 male and
303 female) studying in grades 5~6 participated in the survey. We assessed food behavior by evauating the
Nutrition Quotient (NQ). Through a questionnaire, which consisted of 20 food behavior checklist items. These
items were grouped under five factors: balance, diversity, moderation, practice and environment. All data were
analyzed using SPSS 25.0. The average NQ score weighted using the five factors was 61.32 points. Among
the five factors, moderation showed the lowest score, whereas environment showed the highest score. The aver-
age score of the vegetable preference was 3.36 points out of a total of 5 points. The vegetable preference was
found to be highest for bean sprouts and followed by tomatoes, lettuce, spinach, Chinese cabbage, sesame leaf,
pumpkin, carrot, radish, chives, lotus roots, onions, broccoli, sweet peppers, and eggplant. The results of vegeta-
ble preferences by NQ grade were 4.13+0.63 points for the high grade, 3.684+0.75 points for the medium-high
grade, 3.41+£0.82 points for the medium-low grade, and 2.944+0.78 points for the low grade. There was a sig-
nificant positive correlation between NQ and vegetable preferences (r=0.477, P<0.001). If vegetables with high

preference are frequently provided in school meals, it might contribute to improving overall food behavior.
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& AFE 7ske SRrIEE AlaE
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HIER A, G4 A, Zs, o 59 el 77]
QY BHPZE Bol FE5T Ao UERtHChung
2009). 2t 6~11M9] Bt Ma AFFS
2008 170.3 g/dayollA 2018 129.6 g/day=2 FEAE
o] thao] Q3 AlRojckKorea Centers for Disease
Control and Prevention 2019).

SH7] did AsATolA Alsolut 7|8 @

o o

ox

o do
rr e o

e 1>

oz S

n:'m

!

s, I

I ofd oo oX

. of
| Y
o =2
RS
o)

011[-){

o

10 o
F2 F 99 F s 249 o] 1 adn ¢
93 2AF 23} glckSong 2007). ciRRe] A5
oA FAE A Gl W sk 242 54
TR AES Hshn SulE Agwel yHcH
99lo] HOINE FHH ANBE T 4 9l vhg
ol @ 4 gk 2o 715 weleknl e o
34 Mg 2 ke BUEE 2ejed wo] o
FHIQ) v ofjs ARl SHOME 2 &4
o] 47 4 9long 7] ololEY 7]EE Ao
gstel FAUFES PYAL Bast ok A
Aol 34 UERO 7157k M Rtk B

ago] Aol et HEw W & 4 Aot

(Song 2007; Kim & Kim 2016).
Aot iEsel By

Holshe NS

(Woo 5 2011). sH7] HAJ9] F

A Sl T AR Wl olE ZEsh] Slat

N3 AEe s)E Az Teh GURIAL A
=y
o

r o)
b
2>k
oA,
iy
<
@
o
=]
&
Z
o
)
=3
2
k)
o
N

>
N

Rl o mly ol
T o ?l}g
2l
o,
flilo

U7k 74950 s o

o HA sES NS
=]

1
ol
O

g T

].

2
rlr
2

HE

o
o 1, 2
o oft rE o nZ

oX

p

ith)
oZ ook

o

oZ

N

N

A

Ho

=

2

il

o

I

i

>,

\

Hoox

Il
rlo
1
il
L
4
<
)
ole
JH
o

Y
O
-
of o
M
ot
o2

X
)

(o]
o,
X
i)
)
o,
)

ok
o,

ot
o flo
N
>,
o,

mo | mo rot > g
o
ol
4
TA
o r
=
o 2
00
&

T ) I
0% ¥

B oo
I

lo
ox
i)
1o

b
iiz

NI
i)

N
o
ox,
o

3]

St =7 JokKu & Seo 2005; Chung S 2009).
P 33 e mlxle
010 Z(Lee 2018) AUAEIS
HORE UATREVIH, AMEIHFAREZAR, AAL
Exjo] =t o] HES
o] 295, F¥ W& HEQIZo] Qoo vlgo]
Fo] S Ho|=4 ofHoloA AEst] o &
A7 QthKim 5 2019). 1 tieko & 20120 §h:
Aol ofdole] FFt T gEell
FTFE nAlE AEe dolEME FEHoR 7
& £ Qe o] JYK]4(Nutrition  Quotient,
NQE 7Nsi3ial(Kang 5 2012), 2015'd0] Sh=dF
g3loA| 71E Y&-& Bgoto] 7] ots tid o

o
ko
e o
oL o

N

O
g
1o
M
1%
2
>
=
£
52,



FRAZ TREsITHLee S 2020).

= Al 5] Al =3} r‘ﬂ-ﬂoiu}tﬂ }_‘E]’E‘T_
M 2T 53PS A8k SolstA Bt
¥ % gl Aol glomi(Moon 5 2014) ofo] =
3o e At WIS 4R, Y Y T4e
AT BPE BlIM ST 8@, B, e A
B 0AY PO BIES W 2
3 7} 89l BE FAgRe] 4ol W AT A
o2 HrlEdckLee 5 2020).

oo ¥ ATE SEA AlY EFA 5~63d
PPS IO 7] JURSE 018310l HYF
& P, Ak HEEG JYRIR] By ofR
g Bysiol T It 7IEAEE AR
gk FAY UEE P Tlofstart ek

A

1. @TCh Y 77

2 3= A AA 255k 1net A7E &
A 17wl A 5~63hdS dide R 20199 129 10Y
FE 129 27971K] ARZARE AASIIH AR
64575 wjisto] F S80FEE FR(E5E 89.9%)5}
of Ao ALESIiTE A FUuALY] FERE

2
9£
i
d

1o
il
o
il
o
lo

HEe xr7igres FARIGIL FARIRE
shd, A, A%, AF FE ARE FHlshs AR,
Rmol #A ojng Fﬁs’iq

NQ F7IHE-L 571K Q9luf Ald 2glog 4

J Korean Diet Assoc 27(2):67-76, 2021 | 69

=o] 20749 AMABAERZ =olQlck 57 Qlefle=
FH99 SEHY, B &8, Folu TAE, A
%, W AFNE), BAL 6FHEAY 7184
1 7t 28, 7k &5, 29, 7 28, ZAE
24 AFNE), gl 3EF(7IUE Ma w4
FF 7], BA), AFQ 3RHIEY
2l

CAAE AR & ), £3589 ), §7

LML

ox

Fo

EYOIA 2 At P e U

l

294 %T:]L% A= zw 7&#4 ﬂ“t‘HT =X
Z 71F0R 75~100 WMESQ] He A 5T, S0~
75 RS B B S 25~50 MEY] 7
‘For B, 0~25 HiE] A of TFOE
23599 thLee = 2020).

i Ae=E ofiy] fiste] ARl Bang 2018)
ok FAo] A AlTEE MAE WEst] 155,
7HR, A, B AiE R AF BREE, Al
wAL 9 AT, EuiE, odf FuUE)e RSkl
Likert®] 573 H=(17: vhe- ok, 2: oF &irk 3%
o), 44 ot Foh 5 e FrHE 0183

SEAL T

Hu:

3. 84=M

SRE "hgo] EAREE SPSS Statistics 25.0(1BM
Co. Armonk, NY, USA) 238 &8sl A5}
R, BE A foeES P<L0.05E St

RAFGRO| wt Rzl Mg Hotnt FEER
g oIt A 7 xlolEs el 2 e

32 Student’s t-test, Al Hk oAl 7 UYE

A

ANOVA*‘“‘* NS TR AKE ScheffedZS AIABIITE



70 | slo] BYKIAE 8% AUS U M4 MEE

=

ZAY sFg719] dRbE EA4JE Table 13} 2t
Z 5809 5 9 277%(47.8%), o5 303
(522%)01%131, SPAL 53R 28475(49.0%), 63
296%(51.0%) 0.2 LERdTH AxEEE = ooy
7} gkl S9E3 Hlgo| 528W(OL.0%) 02 TP W
o oRIE= 229(3.8%), 7IEF 3078(5.2%)°]ch
Hrdo] HA oig = AR £ &

T EAITE 4537(78.1%), oRHAITE BA] 6278(10.7%),
ofUut HWA 28W(4.8%), T B T HA 379

T g = 31
BT '

Table 1. General characteristics of the subjects.

Variables Number Perioe/tol)tage
Gender Male 277 478
Female 303 522
Grade Sth 284 49.0
6th 296 51.0
Main meal provider Mother 528 91.0
Father 22 3.8
Others 30 52
Parents’ picky eating  None 453 78.1
Father 62 10.7
Mother 28 4.8
Father & mother 37 6.4
Total 580 100.0

Table 2. Anthropometric data of the subjects.

(6.4%) 0.2 35} Th

ARt g AE 2 AEER]S A
Table 29} Zt}h Bt AL G 153.6892 cm,
oghy 152.6+7.6 em=Z g 7t §J$ Apo|E Kol
x| ookt B AFS I 456107 ke, oI5k
431487 kgo=& FoPgo] felopAl =3iciP<0.01). FH
RIS G 192434 kg, oJ8HAY 184427 kg/m’
2 Jshgo] FolohA =3P <0.01).

2. NQ 29I H7}

NQet 57K 8919} A= Table 33% 2tk NQ9J 3
TS 61.3248910]2 571K 221 Z 37 82.90+16.94%
o7 7P} 2o H4u Uehton] 73 61.34:14.803,
A 58.79+17.568, THY 57.37+19.05", HA|
52754154599 02 mANELE A NQ: ddh
A 62.80+8.787, oIsHA] 59.90+8.828 02 TshAjol
QolgHA =& A4S HYTHP<0.001). 57FK] 891
Z I3 62.41£14.07, o] 60.31£15.43), TFF(E
57.41+18.59, o 57.33+19.52), 3A(E 82.46+18.34, o]
83.33+15.49) QQlolA Fhda} ofghge] fojulgh
Afol7h TR Aekont, HA|(E 56.29+14.46, o
49.35+15.63, P<0.001), AF(E 60.71£17.86, ]
56.94+17.09, P<0.01) QololA] Watajo] G-ojulsA|

=T

Gender ,
Total (n=580) p?
Male (n=277) Female (n=303)
Height (cm) 153.0+8.4" 153.6+9.2 152.6+7.6 0.160
Weight (kg) 44.3+9.8 45.6+10.7 43.1+8.7 0.002**
BMI (kg/mz) 18.8+3.1 19.2£3.4 18.4+2.7 0.002**
" MeanSD

? P-value by student’s t-test
#*p <0.01
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Table 3. Factors of Nutrition Quotient (NQ).
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Zoll olujgk &fold Holx] eght. Rl MEEs}
=2 £AR UEsH FUE 42741011, E0fE
4.04+1.334, A 3.78+1.18", A|lFX] 3.70+1.274,
v 3.59+1.19%, 77“%1 3.51ﬂ:1.37xq SHF 345+1.35%,
o 33741334, B 331£1.18F, EFE 3.17+1.317%,

Factor Total (n=580) Male (n=277) Female (n=303) p’
Balance 6134=14.80" 62.4114.07 60.31215.43 0.087
Moderation 52.75+15.45 56.29+14.46 49.35+15.63 <0.001***
Diversity 57.37£19.05 57.41+18.59 57.33£19.52 0.957
Practice 58.79£17.56 60.71£17.86 56.94+17.09 0.010%*
Environment 82.90+16.94 82.46:+18.34 83.33+15.49 0.536
NQ 61.32+8.91 62.80+8.78 59.90+8.82 <0.001 %+
" MeantSD
? P-value by student’s t-test
#P <0.01, ***P<0.001
Table 4. Preference score for 15 vegetables by gender.
Gender
Vegetable Total (n=580) p
Male (n=277) Female (n=303)
Average 3367+0.86” 3.39+0.91 3330.81 0377
Bean sprout 427£1.01 4.22+1.08 4.31£0.94 0.266
Tomato 4.04+1.33 3.94+1.32 4.13+1.33 0.091
Lettuce 3.78+1.18 3.87+1.24 3.71£1.13 0.111
Spinach 3.70+1.27 3.72£1.26 3.68+1.27 0.689
Chinese cabbage 3.59+1.19 3.65£1.25 3.53+1.14 0.220
Sesame leaf 3.51+1.37 3.59+1.37 3.44+1.37 0.180
Pumpkin 3.45£1.35 3.35£1.36 3.55£1.33 0.068
Carrot 3.37£1.33 3.45+1.29 3.29+1.37 0.156
Radish 331£1.18 3.40+1.18 3.23£1.16 0.076
Chinese chive 3.17+1.31 327+131 3.08+1.32 0.085
Lotus root 3.09+1.41 3.03+1.39 3.14£1.43 0.382
Onion 3.07£1.40 3.14+1.41 3.00£1.38 0.237
Broccoli 3.04£1.45 3.05+1.44 3.02£1.46 0.797
Sweet pepper 2.60+1.33 2.80+1.35 2424128 <0.001***
Eggplant 2.39+1.35 2.39+1.38 2.40+1.33 0.931

" P-value by student’s t-test

2 Scores were assessed based on a 5-point Likert scale from 1 (strongly dislike) to 5 (strongly like)

9 Mean+SD
kP 0,001
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QI 3.09+1 418, i} 3.07+1.40%, HRZE] 3041457,
Y 2.60£1.338, 7FR] 239:135H 02 RAFEIYLE
2] AjaolA AE Tholl AtolE HOJX] QLA
ok wjolA JakAl 2.80+1.354, oishA] 2.42+1.288
o2 Ushgo] Sol5H| =& MITE HYTHP <0.001).

NQ 554¢ Aa AEx9 Aike Table 59 2t
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OH(P<0.05), A 1557 EPr NQ Asaado
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Table 5. Preference score for 15 vegetables by Nutrition Quotient (NQ) grade.

9 A7, Ki
rlo] s3] 4~65t

g

45.6£10.7 kg, ©]
S 43.1487 kg Q2 ool FlahA EIHP <0.01).

k7] 4~63Hd A, Ha(2010)
B A8 11349 =] dTolA

NQ grade”
Vegetable
High (n=52) Medium-high (n=140) Medium-low (n=167) Low (n=221)
Average 4.13740.63"" 3.68+0.75" 3.4140.82° 2.94+0.78°
Bean sprout 4.50+0.70° 435£091" 4.40+0.94" 4.05+1.13°
Tomato 4.56+0.98" 439+1.06™ 4.00£1.34" 3.71£1.45°
Lettuce 4.56+0.70° 4.04£1.02° 3.86+1.14° 338+1.25°
Spinach 4.17£1.06" 3.92+1.14° 3.8341.23° 3.35£1.34°
Chinese cabbage 4.38£0.80° 3.91:0.93" 3.80+1.06" 3.03+1.28°
Sesame leaf 4.58£0.70° 3.78+1.30° 3.59+1.33" 3.04+1.38°
Pumpkin 4.48+0.80° 3.75+1.19° 3.55:1.32° 2.95+1.37°
Carrot 435+0.81° 3.81+1.18° 335+1.36° 2.8741.28°
Radish 4.10£0.80" 3.73£1.00° 3.44£1.18° 2774112
Chinese chive 4.17£0.98° 3.56+1.14° 3.101.31% 2.75%1.30°
Lotus root 3.75+1.12° 3.51+1.28° 320£1.41° 2.5741.39°
Onion 3.87+1.09° 321£1.40° 3.07+1.39° 2.78+1.38"
Broccoli 4.02+1.31° 3.44+1.29° 2.96+1.46" 2.62+141°
Sweet pepper 338+1.36" 2.98+1.29" 251127 2.24+1.26°
Eggplant 3.1241.34° 277143 2494138 1.90+1.10°

D High: 72.4<NQ score<100, Medium-high: 65.8<NQ score<72.3, Medium-low: 59.2<NQ score<65.7, Low: 0=<NQ score<59.1
2 Scores were assessed based on a 5-point Likert scale from 1 (strongly dislike) to 5 (strongly like)

9 Mean+SD

abe

Means with different superscripts in the same row are significantly different by Scheffe’s multiple range test at P<0.05
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kgm®, oJshA) 184427 kgm'Z ko] LolsiA
L=FthP <0.01). Park(2018)2] ANEL Jojx]ed 3t
F7] A, Joung(2017)8] MEEEA| SHg7] 4~68F
W AFME Gl =2 ARFKTE Hof 2
Aol fARE AaE Bk 2y B ATloA
ZARE AR JFS API7IYA AR 2AR 2
olBg AFYIL AP} & AR FRPHL FF
ZEAfME AREE =ol7] ool ANASS A
Eli=g
AAE BHl= oMY 91.0%, 1 9] 71E 52%, opHA|
38%9] &A= ofmuzt 71 @ol SISl Park(2014)
o] akg7] oAt AtolA oy 83.7%, 1 9 71H
11.4%, oPHA] 4.8%9] &A{%31, Cheong & Choi(2011)
O] SARY 1719} Lee(2011)] HdA] &F7] df
g AolME oy, 1 &) 715, opHR|Y] M=
=& HES YElo] & del fARE 2nkE B
HE AHA ofle= & & o ZALF 78.1%, oFHA]
A 10.7%, T & o B4 6.4%, oty HA] 4.8%
9] A2 ZAKEO] HiFE] B RE HAS oK &
= 208 eI BE F opHx|g] HAo] ofmy
Hr} =2 A3S B2k Lee(2012)9) 3RS %3
A Ao & B of ZF 89.7%, oWy 4.5%,
OFHX] 4.4%, T i T} HA] 14%L] A2 =of &
ATt fARHA tiF-2e] FRdo] HASEA] §AtA|
o, ojmuel opHx|e] WA HES HRE AL 2
Aol xtol7h ATt Park(2008)2] A&A] 87
AollME opHA] WA H]E(17.6%)°] oMy HA]
H|&(15.7%)He}t =& Aoz FAREo] B ¢ e}
FARRE AHE Ho) 2 Aol MsAtolA ohy
xet oy e] H|A] vl 7k9] Xlo|7} ThEA ZALE
RET, ol ZAF tiAAF FRol 2ol x|, 7]
A 5 oz 8919 o7t 7] wWiEeg FPHTh
B zalo] #ojst xEstm 5~65Md9] FF NQ
£ 61324891502 AgdALee 5 2020)2] 65.7+10.2
et Wodt}. ol JYRIee] AWdo] AREH Lee
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5(2020) Ad3gAe] tiido]l £T 28hdd} SshHOR
2 ZA g2 xlolzt Q7] diee R AZtEch 2
ZAL|A 58hde] NQ7F 62.36+8.28" 02 68l
6037936 E Tt FolotA =THP<0.01, Tableo|
HMAISIA] %), Lee(2014)8] 771 BF A9 8hg7]
AtollA 58hd 67.5%, 63hd 643502 55hdo] &
3L, Lim 5(2016)2] A& gH7] dAFelA sshd
6934, 651 67.58 02 53hdo] =2 HEE Ho
2 A fAksHA ghdo] SEi7tHA vt Wot
e AdE 23k A8 NQE v|uwst 2y} sy
62.80+8.787, o358 59.90+8.82 0.2 W5go] 89
SH =& e EAPeHP<0.001), YA Lee &
Kim 2015)0lA= @etiat ofghge] NQ7t frofn|gh
AfolE HOJX] it Shdo] whE NQ Wgel tix
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F7h A77F Hgsiota Az

MA 15F0] dist AS =5 Likert 5%
AR A3t g@ASE 3.36+0.86-0]Tk &
7t =2 oAME Uraﬁ} TUE, EUIE, AF, Al
=X, HiFE, A9, BH g, 7 RFE, A 4,
B2Ee, 99, 72 ZARESISh Kang(2003)2%
Kweon & Koh(2005)¢] sH7] Atold FubsE, A
F, wiE, AlFA]L A & Eofolal 1Y, ¥l
229, B5F 5 o o] Ze AMAE Holoh=
o2 ZAfEY] & Aol fARSHA ol et mas
AMZE7 W& A0E YEPST Bang(2018)9] gH7
AFIME 2 AFet fAHA FUE, A, AlE
A, AF T e Eoleka, gt 5 ol Ag Ala
o ZAEzZH 7IX] 55 Holohs A= UEh
Kim & Lee(2018)2] 417t ATl A HMSEL &
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TtHr=0.477, P<0.001). Bang(2018)2] IToAl NQ<}
AMa Azw Aol o AgBHEA(r=0.536 ~0.646)7}
WEE A fARE Zifo IE} Chung 5(2009)9] <A
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o
ATERE GukElspllle Age] lom, Fe
L=k

=
1 ZARE BH7] 580 & sy g 47.8%,
oJghy vlgo] 522%R3, AL 53hd 49.0%,

63hd 51.0%= Yepgoh ge A2 JE
(153.6£9.2 cm)z} 0J8HAY(152.6£7.6 cm) Zto £-<]

+7.
g xpolE Holx] Aith Bt AFE G
(45.6£10.7 kg)o] oJ&¥(43.148.7 kg)B} S2lsH|
EQCHP <0.01). MEER|GE FHAY(19.2434 ke/m)
o] ofgh(18.4£2.7 kg/m’)Erh foJslA £
(P<0.01).

2. NQ9 HFL 61.324891-0]aL 57kx] 49 & &
73(82.90£16.94)0] 7V} =2 F4E UEpgow,
T8(61.34+14.80), APH(58.79+17.56), TRK57.37+£19.05),
AR|(52.75¢15.45) 02 FAMEZE AdE NQ:
UF1AH(62.80+8.78)0]  ©38148(59.90+8.82) B} 9-9]
S =& HLE BHYThP<0.001). 571K 891 &
TF3(62.41£14.07, 6031+15.43), TIAK57.41+18.59,
57.33+19.52), 8H73(82.46+18.34, 83.33+1549) 29l

old Eehat ofshAe] fejn|t xfol7t wEE

x| ¥orort, ER(56.29+14.46, 49.35+15.63, P<0.001),
A (60.71£17.86, 56.94+17.09, P<0.01) LQ1ojA]
ool ofshiEY fousHA w2 FA4E B
k.

3. AR 1589 Aa(FUE, EftE, AF,
AlgAl, HiF, A, o, g, 7 B, A9 &
g}, B2Fe, 9, 7)ol tigt AS5E Likert
S HER ZARILE Ak Faee e
(3.39+0.91)x} oJ3H8(3.33+0.81) 7t folmlst x}
olF HOJX] gith MA MIET =& AR
UdslH ZUE(4.27£1.01), EUFE@4.04£1.33), A
Z(3.78+1.18), AlEX](3.70£1.27), BIZ(3.59+1.19),
780)(3.51£1.37), F8K3.45+1.35), ©(3.37£1.33),
T3.31£1.18), F3(3.17£1.31), AH3.09£1.41),
1H3.07+1.40), B222](3.04+1.45), TTH2.60+1.33),
7¥R(2.39£1.35)2 FAFEQICE tREQ] ®AoiA
g 7ol xlolE Holx] FUAIRE ol Est
X3(2.80+1.35)0] oIEg(2.42+1.28) B} S5 =
& HMEEE HYTHP<0.001).

4. NQ 5548 AMA A3=9] FHie NQ A5
4.131£0.63%, SASIAY 3.68+0.758, FI=F%
o 34120828, SHSEAY 2.9440.78F £AE

NQ 539| =24% A4 Aozl §o351A =

H
tlo
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