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ABSTRACT

Objectives: This study was conducted to evaluate the nutrition quotient (NQ) by
gender and understand which factors influence NQ in preschool children.

Methods: Subjects were 245 children (110 boys, 135 girls) aged 4-6 years and their
parents. The questionnaire composed of demographic characteristics, eating behavior
factors and the NQ questions. The NQ consisted of 19 food behavior checklist items
and all items were grouped into 5 factors: balance, diversity, moderation, regularity, and
practice. Inbody JOS, a measurement device that measures individual’s body composition
was used to measure children’s anthropometric data. All data were statistically analyzed
by SPSS program (Ver. 20) and the statistical differences in variables were evaluated by
Student t-test, x>-test, One-way ANOVA and Duncan's multiple range test.

Results: The total NQ score of the subjects was 65.3. The NQ score of girls (67.0)
was significantly higher than that of the boys (63.2) (p<0.01). The girls’ average scores
of NQ factors including diversity (p<0.01) and practice (p<0.05) were higher than those
of the boys. The analysis of related-factors influencing NQ scores showed that there
was a significant difference among the groups according to feeding methods during
infancy (p<0.05), breast feeding group being the highest. Furthermore, the NQ score
showed a significant difference depending on how to correct children’s unbalanced diet
as well as parents’ nutrition knowledge. The NQ score of obesity group tended to be
lower than that of underweight group although there was no significant difference.

Conclusions: Overall results indicated that the girls had better quality of diet and eating
habits than the boys. Children and their parents need proper nutrition education and
counseling to correct children's eating habits and to improve diet quality in
kindergartens and in children care centers.
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Table 1. General characteristics of preschool children

Total

Boys

Girls

) 2,
Variable (n=245) (n=110) (n=135) x>-~value
Age (years) 4 1( 0.4 1(09 0( 0.0 1.320
5 170 (69.4) 77 (70.0) 93 (68.9)
6 74 (30.2) 32(29.1) 42(31.1)
Family type Nuclear family 184 (75.1) 80(73.4) 104 (77.6) 1.123
Extended family (including grandparents) 41 (16.7) 19(17.4) 22 (16.4)
Single parent family 12( 4.9 7( 6.4) 5(3.7)
Etc. 6( 24 3(28) 3(22)
Patemal age (years) <25 0( 0.0 0( 0.0 0( 0.0 4.859
26-30 3(1.2 0( 0.0 3( 24)
31-35 27 (11.0) 16 (15.4) 11(8.7)
36 - 40 98 (40.0) 42 (40.4) 56 (44.1)
>41 103 (42.0) 46 (44.2) 57 (44.9)
Matemal age (years) 25 and below 1(0.4) 1(09) 0( 0.0 5.349
26-30 7(29) 1(0.9) 6( 4.6)
31-35 58 (23.7) 30(27.8) 28 (21.5)
36 -40 124 (50.6) 53 (49.1) 71 (54.6)
41 and above 48 (19.6) 23 (21.3) 25(19.2)
Patemnal occupation  Full-fime job 197 (80.4) 89 (86.4) 108 (86.4) 1.286
Part-fime job 11( 4.9) 6( 5.8) 5( 4.0)
Homemaker 1(0.4) 0( 0.0 1(0.8)
Etc. 19(7.8) 8(7.8) 11( 8.8)
Matemal occupation  Full-time job 84 (34.3) 40 (37.4) 44 (34.4) 3.026
Part-fime job 39(15.9) 21 (19.6) 18 (14.1)
Homemaker 101 (41.2) 40 (37.4) 61 (47.7)
Etc. 11( 4.5) 6( 5.9 5( 3.9
Monthly income < 1,000,000 9(3.7) 6(5.7) 3( 23 3.286
(won) 1,000,000 < - < 2,000,000 40(16.3) 17 (16.0) 23 (17.4)
2,000,000 < - < 3,000,000 59 (24.1) 24 (22.6) 35 (26.5)
3,000,000 < - < 4,000,000 57 (23.3) 23 (21.7) 34 (25.8)
> 4,000,000 73 (29.8) 36 (34.0) 37 (28.0)
Patemal educational  Middle school and below 2(0.8) 1(1.0 1(0.8) 3.482
level High school 88 (35.9) 46 (44.7) 42 (32.8)
University and above 141 (57.6) 56 (54.4) 85 (66.4)
Etc. 0( 0.0 0( 0.0 0( 0.0
Maternal Middle school and below 2(0.8) 1(09) 1(0.8) 1.027
educational level High school 106 (43.3) 50 (46.7) 56 (44.8)
University and above 126 (51.4) 56 (52.3) 70 (54.7)
Etc. 1(0.4) 0( 0.0 1(0.8)
1) N (%)
Table 2. Anthropometric measurements of preschool children
Growth index Total (n=245) Boys (n=110) Girls (n=135) tvalue
Height (cm) 113.0+4.8" 1142 £50 113.5 +£4.7 1.05
Weight (kg) 21.4+£3.2 21.59+3.2 21.15+3.2 1.06
Skeletal muscle mass (kg) 75+15 79 £1.8 72 £1.0 3.8Qksk:k
Body fat mass (kg) 53t21 51 £20 54 £2.1 1.46
Body fat (%) 241 6.4 2295+ 6.5 25.07+6.2 2.62%*
BMI (kg/m?) 168+7.0 165 £1.6 17.1 £9.3 0.70
Height/age (cm/year) 19.7+1.0 19.92+1.0 19.56 £1.1 2.72%*
Weight/age (kg/year) 37106 38 05 3.7 06 1.60
Weight/Height (kg/m) 18.7+2.3 189 £2.2 186 £23 0.26
BMl/age (kg/m?2year) 29+1.3 29 +03 30 +18 0.50

1) Mean £ SD

**: p < 0.01, #* p < 0.001

significantly different between boys and girls by f-test
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Table 3. NQ score of preschool children

3191 (0~47.5) 2 BTt 7} o/l ol ddadl
é#t it 60.37, thekacl A= 64.631, A2l A

T2 80,93, wtH a9l A4 71.83%, Arlac] A
62.0% o9tk 74, A, A L Lol Aol
)& 2ol 7} YA RE, ThF (p<0.01), A3 (p<0.05) £

ollxi= ofofe] A7t wofel Hlel] o4 0= S| bt
ok =3 NQ A% ot 63.27, oo} 67.08 0= ofoprh
ot} 217 (p<0.01) &2 7] YreRsih.

oflo] YT T 714 Lol wst FriEE A
IRz Table 401 AABISITE. TREQR1} AF Q1S Al9lst
R el A Al uhE frol 2loli= v o

k. sl gt A, F 8l T Al Al o

[¢]
t"lT

Factor Total (n=245) Boys (n=110) Girls (h=135) tvalue
Balance 60.3+16.0" 590.3+15.5 61.1 £164 0.91
Diversity 64.6 £20.2 60.1+£20.4 682 £19.3 3.21%*
Moderation 81.0+12.0 81.1+11.0 80.8 £12.9 0.14
Regularity 71.3+£46.9 73.1+£67.2 69.86+17.9 0.54
Practice 620+ 16.6 59.7+£169 63.9 £16.1 1.97*
NQ 65.3+10.9 632+11.4 67.0 £10.3 2.75%*
1) Mean £ 3D
* p < 0.05 *: p<0.01 significantly different between boys and girls by t-test
Table 4. Comparison of checklist items for each factor of NQ
Factors Checklist items (nT:El 5) (nlic;y]s 0) (n Sl]”; 5) tvalue
Balance Whole grain 57.4 +33.8" 55.2+30.8 59.3 £36.1 0.95
Fruits 66.9 +23.7 65.0+24.0 68.5 £23.5 1.16
White milk 722 £249 73.6 1255 711 +£24.4 0.79
Bean/bean products 488 +259 47,0+ 26.1 504 *+25.7 1.02
Eggos 62.6 £24.9 63.31+24.3 620 £255 0.42
Diversity Vegetables 625 *£26.1 59.1 +26.2 652 *+25.7 1.83
Kimchi 81.9 £29.0 78.6+31.2 84.6 +£26.8 1.62
Diverse side dishes 52,9 +£26.8 47.6 £26.1 57.3 £26.6 2.87%%
Moderation Sweet food 48.6 +£30.8 50.2+29.0 4722 £32.3 0.76
Fast food 88.06 £ 16.9 87.1+168 88.7 £16.9 0.76
Ramyeon 825 +£17.9 843+ 155 80.9 £19.46 1.48
Late-night snacks 89.0 £17.9 89.1£18.1 88.9 £17.8 0.09
Street food 87.8 +18.0 87.3+17.5 88.2 +18.4 0.38
Regularity Breakfast 85.6 +28.6 84.9 +£28.1 86.2 +£29.2 0.36
Meal regularity 724 £19.7 71.8+18.7 728 +20.4 0.40
Watching TV/computer game 42.0 +30.3 37.0£29.4 46.2 £30.5 2.39
Practice Chewing well 705 £19.9 65.8+18.9 743 £19.9 2.87%*
Check nutrition labeling 38.2 £330 36.1 £30.7 40.0 +£34.8 0.40
Wash hands before a meall 77.1 £22.7 77.3+£24.3 770 £21.3 0.10
1) Mean £ SD

** p < 0.01 significantly different between boys and girls by f-test
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Table 5. Analysis of NQ influencing factors

oo} 74,35 0% ofo}e] W4T} W—J a7 (p<0.01) A v+
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Breast feeding+ milk-fed

Checklist items Bre?::f%gjmg feeding M"k_f?:_ E]edlng F-value
n=112)
Feeding method Balance 60.8 +15.4D 60.9+£16.8 582t 154 0.51
during infancy period  pjversity 66.7 £208 65.6+18.4 58.3+22.2 2.91
Moderation 812 +125 81.1+11.5 81.1+11.4 0.01
Regularity 730 +17.9 724+ 66.5 66.2+18.6 0.36
Practice 66.7 £159° 59.3+16.1° 59.8+17.6° 5.42%%
NQ 68.0 £10.7° 64.5+10.7% 62.7+11.1° 4.37%
Checklist items (r'\]/l:O:hqeé:] I::‘r:h;r Gro[r; cipzo;]ems
Meal preparer Balance 604 =158 4651 14.2 602x17.6 1.86
Diversity 64.0 +£200 62.0+ 28.6 67.4+20.5 0.35
Moderation 80.8 +12.4 740+11.7 82.6+11.0 1.04
Regularity 718 +51.4 53.0+33.1 69.4+16.5 0.38
Practice 61.6 £155% 48.9 + 25.6° 67.5+18.0° 3.30*
NQ 65.1 £10.1° 54.3+19.6° 67.5+11.3° 3.35%
Checkistiems T 0 oo (neo5) 18
How fo corect Balance 62.7 +£16.7 57.7+14.2 56.4+18.6 3.28%
unbalanced diet Diversity 69.8 £16.7° 57.3+21.6° 66,5+ 24.1° 11.73%#+
Moderation 83.93+11.2° 77.6+12.2° 768+ 12.5° 9,33 %
Regularity 75.6 +61.1 65.6+19.7 68.4+18.5 1.26
Practice 63.6 £17.22 59.9+16.2 62.5+13.4 1.36
NQ 68.0 £10.4° 61.8+11.0° 64.6+10.2% 9.31%*
Checklist items (nilgz 6) h{fg?g {'l.]o:vg]
Parents' Balance 60.2 +15.5 61.2+£17.2 490£12.1 1.36
nutriion knowledge?  pyersity 64.8 £202 63.5+20.7 73.74+10.2 0.62
Moderation 81.9 +105° 80.0+13.8° 65.3 +22.6° 5.12%+
Regulority 74.6 +54.8 66.1 % 74.6 400+14.2 2.01
Practice 619 £16.1 625+17.1 57.8+25.4 0.19
NQ 659 +105 64.7+11.8 559+ 9.4 2.19

1) Mean % SD

2) High = 8 - 10 scores; Medium = 5 —7 scores; Low = 0 -4 scores

* p < 0.05 **: p<0.01,

**k p < 0.001 significantly different among the groups, respectively by ANOVA

ab: Means with different superscript letter were significant different among groups at p < 0.05 by Duncan's multiple range test
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Table 6. NQ and ifs factors by growth index
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Under

Normal Over

Checklist items (n=11) (n=221) (n=13) F-value

Height? Balance 67.2+18.4" 59.8+ 159 62.5+14.6 1.24
Diversity 50.5 £+ 28.7° 65.5+19.4° 61.1£21.1% 3.19*
Moderation 80.3£11.0 81.1+£11.8 792+17.4 0.17
Regularity 66,5+ 13.5° 68.5+18.3° 71.1 £15.2° 8.83%**
Practice 68.7+17.1 61.6+16.6 64.1+£14.5 1.09
NQ 65.5+13.3 65.2+10.8 66.3+11.1 0.06

(n=22) (n=215) (n=8)

Weight? Balance 59.7+15.8 60.3+16.1 62.8+14.0 0.12
Diversity 54,7 £24,0° 65.7 £19.6° 61.2+18.7% 3.11*
Moderation 77.9£10.6 81.4+12.1 7651125 1.42
Regularity 65.5+£21.8 69.0£17.6 66.7 £14.3 0.42
Practice 58.6+16.2 62.1£16.6 69.5+£16.6 1.28
NQ 61.4+£13.8 65.6£10.5 66.5+£12.2 1.55

1) Mean £ SD

2) Based on standard growth curve for Korean children and adolescents in 2007

Under: 1-5 percentile; Normal: 5-95 percentile; Over; 95-100 percentile

* p < 0.05 ***: p < 0.001 significantly different among the groups, respectively by ANOVA

ab: Means with different superscript lefter were significant different among groups at p < 0.05 by Duncan's multiple range fest
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Table 7. NQ and its factors by BMI percentile

ChecklisT Underweight Normal weight Over weight Obesity Fvalue
iterns (n=5) (n=181) (n=39) (n=24)
BMI 2 Balance 58.5+£15.7" 59.5+16.3 64.9+13.9 60.1 £ 1636 1.17
Diversity 66.8+£19.5 64.9+19.8 64.9 £20.1 61.1£24.0 0.28
Moderation 79.2+£14.0 81.3+12.1 80.0+12.0 80.3+11.5 0.17
Regularity 71.7£95 725+53.4 67.0x17.4 68.5+21.6 0.17
Practice 68.9+165 62.61+16.2 61.3+£18.6 57.4+£16.6 0.99
NQ 67.5+9.6 65.3+10.7 66.0+10.7 63.5+£13.6 0.34
1) Mean £ SD

2) BMI (Body mass index) = Weight (kg) / Height (m?)

Underweight: 0 < BMI percentile < 5; Normal weight: 5 < BMI percentile < 85;
Overweight: 85 < BMI percentile < 95; Obesity: BMI percentile > 95 or BMI > 25

zto] 7} QASIE.

Aol HAad BFEAAFEE (24) 9 23 thdxie] AdH )
Aol w2 A Qg ol w2l AT (<5 percentile),
A (5 percentile < BMI < 85 percentile), 151
(85 percentile < BMI < 95 percentile), 85> 95
percentile) © & U] L0 & B5319 om A= 51 (2%),
B4 18178 (73.9%), ZHAlF 359 (14.3%), BNk

2478 (9.8%) 0% F-RE Tt o] v] 71A] ol wE YA

4= dl 7} 991 A4=0] §-9)A9] 2jo|= vERbR] ekolt)
1%

Ao M= froke] A i) of o] JUAITFE T
ao] fop7| obs=o] A3 st YFIHE B BS
20123 F A7 e ekzA o] Aof - A
A7 AA A G W] el o7k
Folzglom, 11 Aus 2~5419 HAlFE 10.7%, vwt
1.9% 6~11419] #A% 10.3%, vI%F 7.1%2 ZAFE Tk
[18]. & A+ A= 4~64] o522 IHA1F 14.3%, H]
RF9.7%% ZAFE O] Tt frofbe] AT Bl uinkge]
SET A el 20w AZbETE BEASAGE V)
TO = A frobad) HinkES AR At AT
19.5%, VIR 9.4%% 3AF o] frobrt 28.9% A
BT oh[25]. ey 20139 A AR
Eli= 641 o] 9] frofell tisliA e BMI #i-gl<rol] 2% 1]
2F 7S A B ottt o] o] A% TellA= BMI ¥
9lel eJgt ulwk o] HeelA] okS 5 Q7] Wi O® AL

::1,
off
iSA
ol
2
X

5,684 of>lo] & T o ARl L. U% a @ﬂ B AT
AL} Bk 64.480 0% BuEeH[2]. 15 4
EFE 259 A9 AT 58.01 [3] A=A
T2 70.67 [4], A1 2582 66.24 [22], %
TAY 25 66.87% [26], BT A FobsAlE o]
dol= 59.748 [27], T AFsA T A A 2554
2 69.54 [6] 27 HFt} o]zt dAtuirle] Aol
A3 zfo) o] &k} tdAre] Aol o] sk 2ol Qs A
o7 AlmHr
el o] st A F AL zbolE vl B 258
A g ATl FRF oxbE o A e o uH2,3,
22], T2 2589 Aol Witel] ekl 2t
A

[}
SRR

1o

B

A5

o7k Il eH [5], AFAS eeige] At [4]9k A

M= ofote] s A7t wokhnh s2A vebstth 2 <
Tollx] ofofe] et 67.0310]aL Hole e 63.25. 2
= Aol mE 212191 2fo] (p<0.01)7} 9le] AT A
ote] 4ake] 3t AE-E dolel us) oloprh gL

vlgict, 58] ARA0E 79, A, 22919 H of
ok} o} #9291 xjol 7k giglort, Thepasist A7 e
U RS clol7} olst felito ek /)E
tﬂ—/\g,] Oi.‘?—oﬂ}\i‘—— Az g0l 7<4 oq’csl—/\g
ol 38 i, 79 2 terasle] At vebe] 34

(3

o)
A
ojgio] Jx|5e] 2ol Bl RN FEE W
T 7he %942‘& i}Ol% EO]E— %@% gtk therael

57} 3270 vela,

[e

Jm o 2

il'/ |
-

2

N~

o ==
-

?i‘LJ

|

du o{.

i) “

r\r

=

o)

o9k

Ao

2

_t

e

_9,

o

b F

N

T

g

£

E

,
Y

e o

o110 S Lk} sdobrh olohct BASHE 1
| 59kct. o5 Fsfl oot o ELEr w4 AFsH 5
| Aa AHE gekst 3-8 oF 5= ), Treup B ot

oMz 2714 olde] Al w i&% AH sk vlEe] 69.8%
2, AEAY 2588 oo 3 AT [3]0)A 2714 o]

(]

ol



2 A v AFEe H]%O] 83.5%= oKt} Gro} 2
3ot dAlIARE 71y =
f& HA ") A)E 3} xHA *M

o
@
A4
o2
El
fo
s
m&
1:0
et o2
E
e
o
_E
iy
é
to
o
& OF
=)
e

ol ofofel Wl &40 441 1

show], Y 2] 018 Ao)2
HYIth o)t 2EEH Ulge] Ao E BT AT v}
ChEH 3], 7] JULA Sl ) 1A it 9
A Ao o] W 38,240 2 Uepit. of
a1 el ) 30,74 (315} AR 25090 2
319 33,17 [4]3} BE Ao 2 HolA] gok). 2012 39
7—]71—0:10k7\/\}0ﬂ ,4#]—_}_%—64— g,J ﬂOI:_L/\] o]_Q_ 1/1—0}

A=}

L

o] 11.4%, ofo}e] 13,092 WEHITH18]., )= w3}
oRgRt o}ua}ﬁzﬂ ST AW 02 JUA] o] 88
o8 SR A el 2101 5ok A
W ] JOREALe] T YIFE Wb Y FAAL
2o U 12 AR, oI ok o AL
@ Blel 23, AL DETHT PR B A5

=

%3} 217o] 2T,
ofglo] Qe el S T 2
TEeIAE F2 QTEANE, BAH, WEFE, £FAT
58 wol 2ARIGOn ohiA sl oju]e) sElo] Ea%
=, ofrjU)o] Hgjo] Ge5%, FAH Sl Be5T, &
FARI0] 455 ofglo] Y57} 14tH4,5,26]. 1]
S A ol el 93 F oz 4
£ OE 201F Z Qop]e) SR, ANFHIA,

Gopa 2, AR W o FARE ol A u
Stk obr] S el Thek 2ALIM R 2 Qlnh o
A5 B el frolabl A et o]

F S el nte} fote] AAke] A3} eyl welo] o)
= 302 YA 53] L s oblel dhet vkl
Algo] a1 A1VAIR] o7} gl o MUlel A sl
wlEo] oPUE YNNG} S A Ow SR, wF o)
e d 4 W R RS 24 )
W) AR A R 0 ETRR o)) 3

HEo] w7 HaE st

-

2
>
n
o

X

o
ok
rE

2 P15 W% ot A
S BIRE 25) A1 7 A el

P SISIE opiAZE Sk Evlshie 21

£2 0GR, BE 2310 1504

L‘_FL«] ZHET} HARE FHlskE 1

o,
28
ok
o
o,
tot
e}

ol 2&7153} t71E 3 ol 2§ W3ks] & 5 9l
o webA] S5 AR S el mhE Ak Fulg &
A B AN L3l e Al 7 v
A2 A AR Pk we g5l b
wskon], A BRIk £ol E 2ol A7 1
A eroLh AR e Agae] B4R fola]
o $9 BEs 5ee BN 5 ok ol ol A
4 AR A S % 5 Qlow] ol 3oz T
& Qe el g Ao WA @y whol BT
Row Ak
ofuL1o] QA A4S fobe] Araie] YL v
o], oLl e] JepA| o] i1 AgHo] £5F foke]
A% $ 2108 Waselrk(23]. i) o
Foll e o5 20l 5 B4 A BALAeI 2
2 213 2] (p<0.05)7} LR} 129 Qg 4] S0l
FEE W &4, IAEFE, AAHE B 5o 4130
o 2 s ik, webs Ra2e) o) o)
2w A19] A5 Fel o] B o 5 ik ol of
71o] QJOFmH opeh Hue] SukE oA S ol
Zo] 2pe] Artel Aol FHA GBE v AL o

o

sk,
ojdo] AJ7gA| s} vlnt =7 GEAlgrel nIAE R
= AR AAAISS S5 Aot - A BFAAEE
W3} Ao mE A4 2 AF
o] W9l el GUAFE ZATE Aot %
AR gk ele] ArE 694 (p<,0.05) 0.7 =7
1/].%}14_ :1:—5} Al XI——TLo] qu 7<1—o]14. x%/\l—/\ XI——TLE]:]. -ﬁLZ}
Q219] 47} 7214 (p<0.05) 0.7 =7 Lhght), ek A
| 2 AT el ATl AT TR v
Fa1e] A7t 124 (p<0.05) 0.7 Eqkeh At 1
o mh A AT NELTE Tl AT, 4, A
Z, HRREC E RS o] i 241 Afol = ofuu) H]
Hhto] A7 71 wiekth. 53] frof thde] 71
TollMe= el GEATTE 7P =okar vkl
°]4 (p<0.05) 0. & GHA| ZARE Sl oM AA| Q13 21 8g
A 213} A E A 3Eel wAF Sleol RlESITH 6]
wheba] Arofel A e vlRk ofo]e] tigt HA gk vl e}
o] o] Folxof & Zl o7 Ag Hrt. 53] Kim[29]9]
ATl M T BIREES}E P2 =7} Ash A7) Qlom
AAFT T E HAG =7 A Ao vl
- ATrellxf= frot ARale] A3 Aol 71918 4= glo] -
57F thal 2Mdakodar whebA ofglo|3]olut A ol k2] 4]
AF UG-l thsh A glst A Bt F=sto] Al = W E =] o

L

4)\1/\ x]——TLo] x1

e

(]



10 - =15} k5]

34 37h 8l A= 29

o A~ =
< 4 ) Tt

0] Aol Tjgk Bt 7R sl
frobe] AA AAF) 2pol7k 1S 5 ok et olefa

Agol® B7ata 4~64 frobe] YJUdA5 147t 6t
A 2B ) wlszaA] Lk L) o Blel] o

o] QA FE B3}l Folo] AdE By} rlssitha }\]-e
ek el A7) 4, ok A3, AEEA 89 5 9
Sl fololA AT P Bl Tt 4ol
0|01 431 o) et el sk Art Bastc
Azhgit,
ARH o2 vl obge] AT S, ArkEn)
2k, BA T W, o] oA 5 2
o] o]&-2] 21y} Al J)HdS _?45;}]/\1_5 Yol =}
gk ofet 2w, o Yol wa7lge)
Q) 24 o] o] Folzjo} & Aoz Yrhert,

k

o B2
o EE Hn

o] H
2% o

rHu

2 AT froke] 442

3] for] obg52] AaE 1l
X]"roﬂ LS = o] 71A] QOIELS
edt oJokr|rt Golr] Y ol 7hol xjo
3 WA B3k W ofRlol ] B A9l
Lo ARzAbel AE HAE ANE e
‘%““SP ofzs} 2t
ZAFEARE ot 1107, oo} 1357 (& 2457)0]
3“4 Qg e whaA 19, w5A) 170, w6A) 740]9)
ok 715 Gl d7150] 75.1%%13, oFHA] 2132 40t)
Z:HJ, o] A=E 30t Fto] 7Hg Wkt ofm=| 2] 2]
AR Z57F 80.4%, olH Y AQE AdAFHI}
41.2%% 7V worom R o] y&ro Bn i g
ol A7t 7HE Bk 719 e] €9]2 40014 o)
0] 29.8%% 74 =2 18-S Bt V)& ATt Ha) =
AT frote] e w71o] weka, of eyt A1e
gEo| Skt
2. iA}qwx}g B3

0@ Mt
=

9

o

o

oi\l

¥

o
off

Ol
o2

OO
o
r =
il
of
N
N
_O|L
&

ﬂ
o

H

1%
_O,L'
|
5

_OL
52
5

T
XN
;O
I (—
RS
il
=

o]

El
r{o
WY

o
w2

o>
10

L:o

mﬁt

AlRS ol 114.15 cm, ¢Jo}
113.51 ecmAaL, Hit AT Fol 21.59 kg, oo} 21.15

kgO = ZAREGITE Yol & BAS 7]elA= ol 19.92 cm/
yr, 1o} 19.56 cm/yrZ ol ez o s a4 vhebst
ok et FAF AAYES HY 7] 23 #jo) 7} 9l
QoM Ft FATEE Hoprt oottt Wl A ES
oo} ot th =A] YeRgth, Al e wlitgl el
A frobe] HIRkEE2- 9.8%% =9k

3. ALt ofdlo] o] JAIG Hg= Hot 63.27, o

o} 67.08.0.2 olob} o) 0% gkov], 53] iy 1l

AN olol} £:214 0% 1 Lehsit), B3] tiak
3 ke ek BRI} 53 4lofw7] FEA ool

wolel Bl §91400.8 A Lepde. 7, S, 94, 7
2, 700 5714 291 % HA D FH NS BEAow
o}7} ofo}e] B3l %.g ALE B o} Y 7k §-o)sk
Aol glstek

1.9

7, A, BIVRE O RS W) A AT 2%, 4
73,9%, AT 14.3% W9t 9.8%= YERITE AT 5
ol k2GR & ZF 29l M= BAIERI 28k 2h
o] YERFA] sttt

ol gt A¥E E3l frotellA 010}7} obro Ak A
o] a1, SHLE AFEe] AHE f8) B 5 qlvk =S &
ofe] AT b, AAREH|RE, A2 wg W, o ey
o] G| Tl YIS ] wliel frokEe] 4 *3% g 2
s NS HsliAe ofdlo] zpaliet ofyel H-1, o o
o} 7] HEA} 55 toE AEA Q1 ol
gost Qo7 AlRHT}

References

1. Kang MH, Lee JS, Kim HY, Kwon S, Choi YS, Chung HR et
al. Selecting items of a food behavior checklist for the
development of Nutrition Quotient (NQ) for children. Korean J
Nutr 2012; 45(4): 372-389.

2. Kim HY, Kwon S, Lee JS, Choi YS, Chung HR, Kwak TK et
al. Development of a Nutrition Quotient (NQ) equation modeling
for children and the evaluation of its construct validity. Korean J
Nutr2012; 45(4): 390-399.

3. Yoo JS, Choi YS. Evaluation of items for the food behavior
checklist and nutrition quotient score on children in rural areas
of Gyeongbuk. J Nutr Health 2013; 46(5): 427-439.

4. Boo MN, Cho SK, Park K. Evaluation of dietary behavior and
nutritional status of elementary school students in Jeju using
nutrition quotient. ] Nutr Health 2015; 48(4): 335-343.

5. Huang YC, Kim HY. Assessment of dietary behavior of Chinese
children using nutrition quotient for children. J Nutr Health
2014;47(5): 342-350.

6. Kim JH, Jung YH. Evaluation of food behavior and nutritional
status of preschool children in Nowon-gu of Seoul by using
nutrition quotient. Korean J Community Nutr 2014; 19(1): 1-11.



10.

11.

12.

13.

14.

16.

17.

18.

. Briley ME, Jastrow S, Vickers J, Roberts-Gray C. Dietary intake

at child-care centers and away: Are parents and care providers
working as partners or at cross-purposes? J Am Diet Assoc
1999; 99(8): 950-954.

. Kang KJ. A study on food habits, nutrient intakes and nutritional

quality of preschool children in Seoul. Korean J Community
Nutr 2005; 10(4): 471-483.

. Cho MS. Nutrition and health status of day-care center children.

Korean J Diet Cult 2000; 15(4): 313-323.

Choi MJ, Yoon JS. The effect of eating habits and nutrient
intake on the physical growth indices in preschool children.
Korean J Community Nutr 2003; 8(1): 3-14.

Eun JH, Kim SM. The effects of taste preferences on nutrients
intake and the degree of dental caries in preschool children.
Korean J community Nutr 2003 8(5): 631-641.

Korea Centers for Disease Control and Prevention, Ministry of
Health & Welfare. Korea Health Statistics 2013 - The sixth
Korea National Health and Nutrition Examination Survey
(KNHANES VI-I) [internet]. 2014 [cited 2015 Dec 20].
Available from: https://knhanes.cdc.go.kr/knhanes/index.do.

Kang EJ. A study on nutrient intakes and eating habits of
preschool  children thesis].
University; 2010.

Lee JH, Kang EJ, Kim CI. The difference of perception about
nutritional problems and food intakes, nutrition knowledge score

[master's Gyeongsang National

and realities of nutrition education between parents and
preschool teachers. Korean J community Nutr 2011; 16(6): 636-

646.

. Kim KA, Sim YH. Cognitive performance and hyperactivity in

terms of eating behavior and physical growth among preschoolers-1.
A survey on eating behavior of preschoolers-. Korean J diet cult
1995;10(4): 255-268.

Seo SJ, Min 1J, Shin HS. Study of eating behavior and food
preference in young children: Differences by age and gender. J
East Asian Soc Dietary Life 2009; 19(5): 659-667.

Jang YA, Han SS, Lee HS, Won HS, Kim SH, Kim HY et al. A
study for dietary attitude and food behavior of elementary,
middle and high school students of Korea. J] Korean Home Econ
Assoc 2000; 38(8): 85-97.

Korea Centers for Disease Control and Prevention, Ministry of
Health & Welfare. Korea Health Statistics 2012 - the fixth Korea
National Health and Nutrition Examination Survey [internet].

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

CEL IR

ot

- 11

2013 [cited 2014 Dec 10]. Available from: https://knhanes.cdc.
go.kr/knhanes/index.do.

Oh K, Jang MJ, Lee NY, Moon JS, Lee CG Yoo MH et al.
Prevalence and trends in obesity among Korean children and
adolescents in 1997 and 2005. Korean J Pediatr 2008; 51(9):
950-955.

Hong YJ. A study on a relation of food ecology to obesity index
of Sth grade children in Cheju city (II). Korean J Diet Cult
1998; 13(2): 141-151.

Kim KM. Needs assessment of nutrition education for preschoolers
and their parents using focus group interview. J East Asian Soc
Dietary life 2015;25(1): 20-29.

Lee SJ, Kim Y. Evaluation of the diet and nutritional states of
elementary and middle school students in the Daegu area by
using Nutrition Quotient for children. J Nutr Health 2013; 46(5):
440-446.

Song HH. The Effects of mothers' eating habits and nutritional
knowledge on their children's eating habits and obesity. Asian J
Child Welf Dev 2013; 11(2): 67-86.

Korea Centers for Disease Control and Prevention, The Korean
Pediatric Society. Standard Growth Curve for Korean Children
and Adolescents. Seoul: Korea Centers for Disease Control and
Prevention, The Korean Pediatric Society; 2007. p. 10-29.

Seo JY, Lee IS, Choi BS. Study of food intakes and eating
patterns among preschool children in Daegu area-Nutrient intakes
and dietary habits associated with body weight status-. Korean J
Community Nutr 2009; 14(6): 710-721.

Kim JR, Lim HS. Relationships between children's nutrition
quotient and the practice of the dietary guidelines of elementary
school students and their mothers. J Nutr Health 2015; 48(1):
58-70.

Kim NH, Lee IS. Assessment of nutritional status of children in
community child center by nutrition quotient -Gyeongju-. J East
Asian Soc Dietary Life 2015; 25(1): 73-86.

Kim SK, Kang KH. The factors associated with feeding on
Korean infants' growth. Soonchunhyang J Nat Sci 2000; 6(2):
227-231.

Kim MJ. The effect of eating habit, life behavior and body
image of higher grade elementary school children and parents in
child obesity degree. Korean J Growth Dev 2013; 21(3): 227-
235.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


