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ABSTRACT

The aim of this study was to determine whether Nutrition Quotient (NQ) for children, which has been developed
from data on urban children, can be applied to children in rural areas. A total of 200 children (108 boys and 92 girls) in
fifth and sixth grade at three elementary schools in rural areas of Gyeongbuk participated in the survey conducted dur-
ing June 2012. Questionnaires consisted of items on food intake frequency and dietary behavior. Food intake data were
obtained using the 24-hour recall method, and nutrient intake was calculated using the CAN-Pro 4.0 Program. Percent-
ages of children who took less than the estimated average requirement were 76.5%, 49.5%, 45.5%, 33.5%, and 26.0%
for calcium, vitamin C, iron, vitamin A, and folate, respectively. Significant associations were observed between intake
frequencies of vegetables, kimchi, and fruits, and intake of vitamin C, folate, and dietary fiber. White milk and legumes
showed positive correlation with intake of calcium and vitamin A. Eating breakfast, meal regularity, and diverse side
dishes showed positive correlation with intake of folate and calcium. The 19 food checklist items could be categorized
according to five factors. The mean NQ score of the subjects was 62.0, which was similar to that of urban children, 64.4.
NQ score and factor scores for balance, regularity, and practice were significantly lower in children with lower socio-
economic level as compared to those with higher socioeconomic level. Higher NQ score showed an association with in-
creased intake of vitamin B,, folate, vitamin C, and calcium. In conclusion, NQ offers a valuable instrument for evalua-
tion of food habit and dietary quality of rural children as well as urban children, and children with low socioeconomic
status should be monitored by testing with NQ checklist before implementation of nutrition programs. (J Nutr Health
2013; 46(5): 427 ~ 439)
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Table 1. General characteristics of the subjects

[tems Total (n = 200) Boys (n = 108) Girls (n = 92) y*-value
5 103 (51.5)" 56 (28.0) 47 (23.5)

Grade 0.012
6 7 (48.5) 52 (26.0) 45 (22.5)
10 7 (18.5) 17 ( 8.5) 20 (10.0)

Age (years) 11 121 (60.5) 71 (35.5) 50 (25.0) 2.721
12 2 (21.0) 20 (10.0) 22 (11.0)

Two-generation 141 (70.5) 79 (39.5) 62 (31.0)

Family type Extended family 3 (16.5) 17 ( 8.5 16 ( 8.0) 0.960
Single-parent or 6 (13.0) 2 (6.0 4(7.0)
grandparent-grandchildren
Middle school 7 (18.5) 23 (11.5) 14 (7.0

. High school 108 (54.0) 60 (30.0) 48 (24.0)

Paternal education 3.289
College 2 (26.0) 23 (11.5) 29 (14.5)

Graduate school 3(1.5 2(1.0 1(0.5
Middle school 8 (19.0) 20 (10.0) 18 (9.0)
) High school 5 (47.5) 58 (29.0) 37 (18.5)

Maternal education 4.326
College 9 (29.5) 26 (13.0) 33 (16.5)
Graduate school 8 ( 4.0) 4(2.0) 4( 2.0)
<200 8 (34.0) 34 (17.0) 34 (17.0)
200~ < 300 5 (32.5) 31 (15.5) 34 (17.0)

Household income

(10,000 won/month) 300~ < 400 1(15.5) 18 (9.0 13 ( 6.5) 5.500

400~ < 500 0 (10.0) 13 ( 6.5 7 (3.5
>500 6 (8.0 12 ( 6.0) 4 ( 2.0)

Hn (%)

Table 2. Anthropometric characteristics of the subjects

ltems Total (n = 200) Boys (n = 108) Girls (n = 92) t-value

Height (cm) 148.54 +7.70" 148.73 + 8.30 148.30 + 6.97 0.390

Weight (kg) 45.35 £ 10.91 45.74 +£11.10 44.89 + 9.04 0.587

Body mass index (kg/m?) 20.37 + 3.32 20.44 + 3.45 20.29 +3.18 0.320

1) Mean £ SD
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Table 3. Daily nutrient intakes and intakes per 1,000 kcal of the subjects

Nutrients Daily intake Daily intake /1,000 kcal
Boys Girls Boys Girls

Energy (kcal) 1,734 + 270" 1,622 + 233** - -
Carbohydrate (g) 253.9 +37.3 235.0 + 36.8"** 147.3+13.8 1453 +14.0"
Protein (@) 71.4+13.9 66.8+10.6" 41.1 + 4.1 414+ 45
Fat (@) 472+139 459 +12.4 269 +53 28.1+53
Dietary fiber (g) 13.9+3.0 13.6 + 3.1 8.2+1.9 8.6+22
Vitamin A (ugRE) 567.6 +273.8 530.8 +218.8 325.4 + 141.7 328.2 +132.4
Vitamin D (ug) 3.98 £ 2.01 3.86+ 2.67 2.28 +1.04 2.40 £ 1.63
Vitamin E (mg) 1.1+ 4.4 9.4+ 33" 63+22 58+1.8
Vitamin B, (mg) 1.3+ 0.4 1.2+0.3" 0.75+0.18 0.74+0.17
Vitamin B, (mg) 1.2+0.4 1.1 £0.3 0.68 +0.19 0.69 +0.17
Niacin (mg) 141 +42 12.9 +3.6* 8.1£20 8.0£20
Vitamin B, (mg) 1.3+0.4 1.1 +0.3" 0.75+0.23 0.70 +0.19
Vitamin By, (ug) 74+346 6.7 3.4 43+2.1 42+20
Folate (ugDFE) 364.5+96.2 355.8 + 82.2 211.6 + 49.4 221.5+ 50.2
Vitamin C (mg) 60.8 +24.9 62.6 +28.4 354+ 14.1 39.5+19.7
Sodium (mg) 3,267 + 947 3,082 + 669 1,898 + 512 1,908 + 350
Potassium (mg) 2,165 + 437 2,025 + 402" 1,260 + 233 1,261 + 253
Calcium (mg) 583.3 +186.6 561.1 +157.8 337.6 +92.2 3478 +91.7
Phosphorus (mg) 1,057 + 207 974 + 164™ 610.8 +81.5 604.8 +89.8
Iron (mg) 11.5+4.0 10.4 +2.5" 6.7 +22 65+1.3
Zinc (mg) 9.4+18 8.6+ 1.7 55+0.7 53+0.8
Copper (mg) 0.9+0.2 0.8+0.1"** 0.55+0.12 0.53+0.10
Cholesterol (mg) 326.8 +166.3 291.7 +36.8 185.8 + 85.4 179.0+77.5

1) Mean + SD
#: p<0.05, **: p<0.01, ***: p<0.001 by t-test
NS: Not significant
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Table 4. Pearson correlation coefficients between scores of food frequency checklist items of NQ and dietary nutrient intakes by the

children

p=)
ot

7

NQ Items

DRI% of nutrients

Nuftrient intakes per 1,000 kcal

Intake frequency of cooked
rice with whole grain

Dietary fiber (0.179%)

Protein (0.144%), dietary fiber (0.176%),
vitamin B, (0.162%), folate (0.177%),
phosphorus (0.179%)

Number of vegetables in each
meal

Protein (0.205™), folate (0.150%),
vitamin C (0.163%), calcium (0.307*%),
phosphorus (0.151%), sodium (0.188™)

Protein (0.239*), calcium (0.271%%),
vitamin E (—0.150%)

Intake frequency of kimchi

Vitamin E (=0.185""), vitamin B, (=0.157%),
folate (0.268™), calcium (0.143%),
sodium (0.213*%)

Protein (0.145%), dietary fiber (0.164%),
vitamin E (=0.196™), folate (0.327%),
calcium (0.201%%), sodium (0.276*)

Intake frequency of fruits

Energy (0.152%), dietary fiber (0.174%),
folate (0.215™)

Folate (0.166%)

Intake frequency of white milk

Energy (0.150%), protein (0.218™*+),
vitamin A (0.197%), vitamin B, (0.232™),
vitamin C (0.148%), calcium (0.269™),

phosphorus (0.210™), potassium (0.222™)

Vitamin A (0.162%), vitamin B, (0.247*"),
calcium (0.212"%), phosphorus (0.161%)

Intake frequency of legumes

Vitamin A (0.160%), folate (0.250™),
calcium (0.196™), sodium (0.162%)

Protein (0.179%), vitamin A (0.144%),
folate (0.203%), calcium (0.194**),
cholesterol (0.182%)

Intake frequency of eggs

Folate (0.200™"), iron (0.160%), BMI (0.165)

Dietary fiber (0.151%), folate (0.141%),
cholesterol (0.173%)

Intake frequency of sweet
foods"

Protein (0.185™), calcium (0.142%),
phosphorus (0.151%), potassium (0.179%)

Intake frequency of fastfoods”

Sodium (—0.231*%), iron (—=0.201*%)

Sodium (—0.254%), iron (—0.207%)

Intake frequency of ramyeon”

Protein (0.175%), vitamin C (0.178%),

Protein (0.139%), dietary fiber (—=0.160%),

niacin (0.159%), calcium (0.197*%),
phosphorus (0.148%), zinc (0.201*%)

zinc (0.154%)

1) Reverse scoring
*.p<0.05, **: p<0.01

Table 5. Pearson correlation coefficients between scores of food behavior checklist items of NQ and dietary nutrient intakes by the
children

NQ checklist Items
Eating breakfast

DRI% of nutrients Nutrient intakes per 1,000 kcal

Energy (0.349™), protein (0.319™), vitamin A (0.206™"), -

vitamin E (0.151%), vitamin B, (0.144%), vitamin B, (+),

vitamin B, (0.168"), niacin (0.203*), folate (0.320™),

vitamin C (0.213™), calcium (0.139%),

phosphorus (0.325"), sodium (0.180%),

potassium (0.293*%), iron (0.199™), zinc (0.360™")
Energy (0.166), protein (0.173%), folate (0.177%), -

calcium (0.143%), phosphorus (0.213*%),

potassium (0.178%), zinc (0.166%), BMI (=0.147%)
Folate (0.222*), calcium (0.217*%)

Meal regularity

Protein (0.199*"), vitamin E (—0.155%),
BMI (0.153%) folate (0.214™), calcium (0.225%%)
Vitamin E (—=0.162%), BMI (=0.195") Vitamin E (—0.182%), vitamin B, (=0.141%)

Folate (0.143%) -
Vitamin E (—0.145%) Vitamin E (—-0.142%), folate (0.153%)
Energy (—0.142%), vitamin E (—0.183%), Vitamin B, (—0.184")
vitamin B, (=0.189*%), vitamin B, (-0.197*%),
niacin (—0.181%), sodium (—0.149%), BMI (0.149%)
Energy (0.163%), protein (0.190*), vitamin B, (0.180%),
folate (0.157%), vitamin C (0.189*"), calcium (0.233"),
phosphorus (0.151%), zinc (0.153%), BMI (—=0.187*)
Frequency of eating street food” BMI (—0.158%)
Exercise” Folate (0.194*), vitamin C (0.178), calcium (0.211*%),
sodium (0.211%), iron (0.196™)

Diverse side dishes

Chewing well

Checking nutrition labeling

Washing hands before meal

Intake frequency of late-night
snacks”

Time for TV watching & Calcium (0.163%)

computer game”

Carbohydrate (0.151%)
Calcium (0.166%)

1) Reverse scoring 2) not used for NQ scoring
* p<0.05, **: p<0.0]



Journal of Nutrition and Health (J Nutr Health) 2013; 46(5): 427 ~ 439 / 433

A, e C, BIE B, AL 2, obdle] AFEat ol A 4, BlE] E AR E s S0 TS vERSITh 37
WS vehiglen], BMI®HE &9 84S UEtUlth 545 3w oluAl, &, 4l 2, < 3= 49
Z TVAIR AREAY ARbe] 2 o], e, v ARe vehfolth gomee v ﬂ” A3 ool
BRI C, HIERY B, QAL 245, ofdl 5 Wpjeas] AT RS BML S 43P o) vy ek
o] Y31 BMI7} =<&-L& oJu]s ZAATEA] AF'= 1.000
] =-1= ]' 3O = "] ] 1:]— = ‘]Equ = tl"l"l 5 -I-L17I-EE OOI_I?_M =] oqotxlA AI-%
keal & §H5:0h8 AT o] S vehe] 9o e S =
NQ H7}3kaof tiat QelE oA Eigen value?} 1.0 ©]
& AT Aol 7Hg )7k B RO R Q) SO i ¢
4Ql a9lS FE% A o7119] 8Qlo® EREI (Table
=}, BMISH: 9] Aehd S ko] 242848 ol B
’ I =] R = o 6) Q_O] 1—‘:_ ‘E]_]_';f_ ‘7_?‘ Hv 47]]]/]]:]_ Zﬁi}iﬂ_ﬁ_ 7]_;(]/\7 ‘%
A = TS} H]eE 9fle] wobd Ao Heltk 'Y o el 1ot e V.
A 43, 02 AR Ik 291 2% SAERE A, of
FA] BHol'S oAk} ofFo] AR AL AN} A & M7= AL s
s 1 LI . L = AL ‘E]—Eﬂ /‘\jiy 13 ‘9_/( 2d H _9_0] 30 ‘TV’\]X’I-\—} ‘T’LI‘E-]A]
3 ofo] S viekel Eok g9 A depggick b 0 T T T E
= = = = T o] Y, AFA A2 B9, 20] 4= Al A
hoz| NQ :‘1:]7]_73—].301] _—‘.’;ULE]X] 0} O ‘_OT_E/\]7]_’_O_ %A}- H]E]—U] s oI = P S ) U AT m=
1l o (2] w1 O R Q) jB —;—H’ ‘gLol A=l 57]7_]ﬂ‘9_/\] A_‘Z—Hyi ‘jo:h:]_ .9_01 5“:_ ‘/R]}\]—
C?—__}ﬁ‘ E‘Eiéﬂzls]al:jq—okoﬂ—"/\-lﬁ_q-ﬂlﬂmq s 2 "7, = =R B | oA U o &
s s — W =] e} [e] ot o= AA ﬁ ES /3\17];9]_ til—L:,_l'—L ‘é}O‘] ‘117], ,8_?_]_ 6‘9‘ ‘iﬂo‘(r)r }S%, ‘O]—i]
NQ gl ARk WA olo] gofe AT R SR ’
Y, S AR FAEAT PFEA] AL o 29
3k AJbAS Hol BaE o tew) Zr) ‘At AAleE A b ) bl
i o o& 1= Lo =2 =1 =3 -1 0 1 1
= QAT (factor loading) 0.5 BTES. 2 LERG=T|
e ehul st QAT 43It ofe) AT Bylom, ol .
’ HEHoRE AR et 89l 42 BREE 2] v}
oAl At Oo] AL LFERYQIT) ‘AlER) oto} | B e e = =
pE o T u o1 O - - B]'Z]'O—]—T;]' Es,}_ ‘O]‘i]/\]/\]- H]E’7]’ ‘jﬂ o O ’SZH’QI— ‘c}7E }]\j
71 vlEb B.of, R AL ARYE FAlselE g D o Rt T T o
L ALS. LT Bl ALKl o A9} 3 89l 602 Fol7l YA, hgHow Ao
e eI “EAt Ak = ol | A, T, et _ _
B5al o] Eigsith 71E NO7t s7le] agle of
%1 A, IERRLE, WIER B,, @Ak UolobAl AlRleka) ool DT T T 0O T o
’ ’ =0 910 T 27 Table 6ol LrERt 67]9] 2912 572
g LRSIk S AT oA MR C A T T L e ve a1 el 4
A ool TS, Qe 2o ARG Uehhgly o on o LTS AR 2% B, 481 38 A, ad 4
. . oo e uﬁﬁ 3, 89l S5E AR R EFT & itk olAH
704] WIS BMISF o) ARS UeodT, o), B, oF e
9, vhok WA, 3, 4R S 80 T B9 £
Table é. Factor loading coefficients of 19 NQ checklist items
NQ checklist items Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Diverse side dishes 0.752 0.110 0.058 -0.011 0.291 —0.008
Number of vegetables in each meal 0.738 0.068 0.188 —0.053 -0.012 0.064
Intake frequency of legumes 0.648 -0.098 0.002 0.204 -0.017 0.237
Intake frequency of kimchi 0.599 —0.084 -0.018 0.302 0.286 -0.057
Checking nutrition labeling 0.430 -0.074 0.293 0.363 0.026 —-0.108
Intake frequency of fastfood —0.032 0.745 —0.058 -0.120 -0.105 0.178
Intake frequency of late-night snacks -0.073 0.625 —0.224 0.410 0.216 —0.002
Intake frequency of ramyeon 0.044 0.622 0.218 0.007 0.141 0.002
Intake frequency of sweet foods 0.041 0.583 0.311 -0.138 —0.090 -0.152
Time for TV watching & computer game 0.231 0.125 0.721 0.090 —0.022 —0.052
Meal regularity 0.035 0.068 0.688 0.005 0.244 0.155
Intake frequency of cooked rice with whole grain 0.111 0.137 0.157 0.687 —0.033 —0.064
Intake frequency of fruits 0.283 -0.115 0.086 0.561 0.083 0.162
Frequency of eating street food 0.143 0.210 0.264 —0.484 0.085 0.090
Washing hands before meal 0.161 —0.063 —0.007 0.028 0.745 —0.087
Chewing well 0.096 0.121 0.195 —0.033 0.661 0.045
Intake frequency of white milk 0.173 0.030 0.029 —0.242 -0.130 0.700
Eating breakfast —-0.185 0.267 0.356 0.176 0.146 0.585
Intake frequency of eggs 0.223 —0.366 —0.251 0.253 0.000 0.486
Cronbach a 0.697 0.560 0.444 0.462 0.347 0.259
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Table 7. NQ score and factor scores of the children

A= Table 992F 2tk o] 2] wg=o] tjEol4ll 4
7t Folsl]l - e-Hy a9 H4=9F NQ A7t +-2s5t
A=A Yebdth o Hae 3% ol 6847, U o]
Aro] 192072 F-o3t afolE Htt (p < 0.01). 2] H

© 2F oJsl7E 52.24, tiF ool 6428 (p < 0.01)0]L,
AlA AL 1% o)} 6l 4x4 & o]Ako] 6854 (p < 005
o, NQ F4 ILF o3t 5997, th& ol 6744 (p <
000022 #2ld 2ol Rk ofr]e] w8 52o] u}

£ 21450} NQ W42 A1E @ 23 23, vhf % 4d

Gk 1 olafol Wl Bl oA frofsiAl Tt ©

Factor Boys (n = 108) Girls (n = 92) Total (n = 200) Urban®™ (n = 1,393)
Balance 56.3+ 159" 54.6+16.9" 55.5+16.3 56.9 +18.5
Diversity 72.4+21.3 70.0 £23.0 71.3+£22.0 757 £21.3
Moderation 70.1 £16.2 66.4+17.6 68.4+16.9 725+17.3
Regularity 57.1£22.7 53.6 £22.0 55.5+£22.4 64.2 +£22.4
Practice 61.2+19.3 658+17.5 63.3+18.6 59.6 +19.9
NQ 62.3+£128 61.5+12.8 62.0+12.7 64.4+13.3

1) Mean £ SD, range: 0—100
NS: Not significant
Table 8. Correlation coefficients between NQ and each factor score

Balance Diversity Moderation Regularity Practice
Correlation coefficient 0.607***" 0.744™** 0.265"** 0.627™** 0.715™*
Correlation coefficient™ 0.697*** 0.685™* 0.321™** 0.672"** 0.724™*

1) Pearson correlation coefficients

w1 0 <0.001
Table 9. Comparison of NQ scores and scores of factors according to paternal and maternal education
Father Mother
Factor Up to high school College and graduate Up to high school College and graduate

(n = 145) school (n = 55) (n =133 school (n = 67)
Balance 54.7 +16.4" 57.6+16.2 53.7 £ 15.9 59.2+16.7*
Diversity 68.4 +21.7 79.2+21.1% 69.1£223 758 +21.1%
Moderation 67.8+16.5 69.9 £18.0 67.6+16.5 69.9+17.8
Regularity 522+218 64.2 +21.6™ 51.5+23.1 63.4+18.7**
Practice 61.4+17.4 68.5 + 20.6* 61.4+18.1 67.2 +18.9*
NQ 59.9 +£12.2 67.4 + 127 59.6 +12.3 66.5 +12.4™*
1) Mean +SD, range: 0—100

#:p<0.05, **: p<0.01, **+: p<0.001 by t-test
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Table 10. Comparison of NQ scores and scores of factors be-
tween children with normal weight and overweight - obese
children

Factor Normal” Overweight - Obese”

(n=128) (n=72)

Balance 54.4+16.5" 57.5+16.0

Diversity 71.6 £23.0 71.0+20.3

Moderation 693+ 163 66.8+17.9

Regularity 58.2 +23.1 50.8 + 20.4*

Practice 65.4+17.8 59.7 +19.4*

NQ 63.0+13.0 60.2 +12.1

1) BMI percentile >5, <85 2) BMI percentile > 85 3) Mean +
SD, range: 0—100
*. p <0.05 by t-fest

o] 7t o] ]l Hepek NQ Haeg 4hs o A=
Table 103} 2t} QNS AQet BE 2919] H47} 3}
Al - wlgkael] vl Al wol w2 A HAlou o
ZHfrefgt Aol Bl 8918 A Ao B 2] Haes
27} 58.24, 50.8%011L, A A A7 6544, 9742

2 IA|Z - vk ofdololl A frofsiAl W 3kTk (b < 0.05).
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Table 11. Percentage of intake level to recommended intake or adequate intake according fo NQ grade

Nutrients  Lowest grade (n = 28) Low grade (n = 42) Medium grade (n = 95) High grade (n = 25) Highest grade (n = 10)
Energy 87.5+16.4" 86.6+12.7 89.3+15.7 96.8+14.2 93.1 +20.0
Protein 173.4 + 40.1¢ 177.1 + 32.6™ 188.9 + 40.1° 205.8 + 38.4° 199.6 + 49.4%
Dietary fiber 71.3+19.3 733 +18.1 76.3+23.0 81.7+224 76.0+12.0
Vitamin A 95.1 +40.3 91.3+47.0 100.8 + 48.8 111.4+ 485 117.5+47.8
Vitamin B, 127.9 +51.6 131.2 + 31.4 1374+ 41.8 141.4+32.1 138.1 + 44.3
Vitamin B, 102.6 + 41.3° 103.6 + 30.9° 108.4 + 39.8° 121.4 +31.8° 132.5 + 57.8°
Vitamin B, 105.4 + 39.6 97.6 +28.2 110.0 +42.7 105.4 +23.6 99.1 +31.6
Niacin 108.2 + 37.2 113.6 £31.0 121.4+39.9 136.7 +35.1 105.4 +39.5
Folate 107.3 + 23.4° 109.8 + 23.9° 121.5 + 28.5% 136.7 +35.1% 145.7 + 36.0°
Vitamin C 67.4+34.3° 68.5 +29.0° 81.1 +34.1° 84.0 +28.7° 106.4 + 44.6°
Calcium 60.9 +18.1° 61.0+ 16.3° 70.8 + 22.4> 81.5+23.1" 87.7 +25.9°
Phosphorus 101.62 + 19.2° 101.1 + 14.8° 107.4 +20.1%° 115.6 +17.8% 119.0 +25.3°
Sodium 222.5+73.4 228.2 + 47.0 239.9 + 62.4 251.8 + 69.5 2647 +74.8
Potassium 62.6 + 153" 60.0 +12.3° 65.4 +12.5%® 69.2 +13.5° 68.4 +13.7°
Iron 113.1+51.8 104.6 + 41.7 109.6 + 25.8 1183 +27.8 115.8 +28.0
Zinc 116.0 +27.1%° 111.2+185° 123.4 + 248" 129.5+18.7° 1252 +24.2%

Lowest grade: NQ percentile < 10% (0—47.5 points), Low grade: 10%< NQ percentile < 25% (47.6—56.4 points), Medium grade:
25% < NQ percentile < 75% (56.5—73.7 points), High grade: 75% < NQ percentile < 90% (73.8—80.9 points), Highest grade: NQ per-

centile > 90% (81.0—100 points)

1) Mean +SD  2) abc: Different alphabets are significantly different by Duncan'’s multiple test (p < 0.05).
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