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ggl;ya:t;iriygﬂs ood Scienceand ~ OPiectives: This study was conducted to investigate the nutritional status and dietary

Nutrition, Pusan National behavior of Korean and Chinese elementary school children using Nutritional Quotient

University, 2, Busandaehak-ro (NQ).

63beon-gil, Geumjeong-gu, o . .

Busan 46241, Korea Methods: The survey was conducted by distributing questionnaires to the parents of the
child, after selecting four elementary schools located in Pusan city of Korea and three

Tel: (051) 510-7397 elementary schools located in Luoyang city, Henan Province of China, from Grade 1

Fax: (051) 583-3648 to Grade 6 in each school.

E-mail: hokryu@pusan.ac.kr . . .
ORCID: 0000-0002-4212-7363 Results: The NQ scores of Korean children and Chinese children were 64.99 and

66.57, respectively, which did not show a statistically significant difference. Korean

Received: February 2, 2017 children significantly showed higher diversity score (p<0.001) than Chinese, but
Revised: February 27, 2017 Chinese children significantly showed higher moderation (p <0.001), regularity (p <
Accepted: February 28, 2017 0.001) and practice score (p<0.01) than Korean. NQ grades showed a statistically

significant difference. According to food security of the household, NQ scores of the
Chinese children of secure household were significantly higher than those of food
insecurity household (p <0.01). In particular, it showed a significant difference in the
practice (p<0.001), moderation (p<0.05) and regularity score (p<0.05). Korean
children's NQ score showed a significant correlation with the score of following the
Dietary Guidelines of parents, but Chinese did not show such a correlation.

Conclusions: There were differences in children's dietary behaviors and parents' impact
to children's dietary attitude between Korean and Chinese. NQ developed for Korean
could be successfully applied to Chinese.
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Table 1. Democratic characteristics of the children

lterns Korean Chinese $
Gender Boy 128 ( 42.2)" 152 ( 50.5) 4.137*
Gir 175( 57.8) 149 ( 49.5)
Grade? Lower grades 126 ( 41.6) 154 ( 561.2) 5.571*
Upper grades 177 ( 58.4) 147 ( 48.8)
Number of offspring 1 75( 24.8) 177 ( 58.8) 82.027***
2 184 ( 60.7) 116 ( 38.9)
3 40( 13.2) 8( 27)
4 4( 1.3 0( 00
Respondant Father 47 ( 15.5) 110( 36.5) 45,907 ***
Mother 238 ( 78.5) 190 ( 63.1)
Grandparents 3( 1.0 0( 0.0
Other 15( 5.0 1( 0.3)
Domicile Home 299 ( 98.7) 259 ( 86.0) 34,267 %%
Relative's home 1( 0.3 9( 3.0
Other 3( 1.0 33( 11.0)
Father's educational level Below Junior high school 1( 0.3 75( 24.9) 1569.4971%**
High school 78 ( 25.7) 143 ( 47.5)
College 194 ( 64.0) 79( 26.2)
Graduate school or above 30( 9.9 4( 1.3)
Mother's educational level Below Junior high school 4( 1.3 84 ( 27.9) 174.644%%%*
High school 87 ( 28.7) 165 ( 51.5)
College 198 ( 65.3) 60( 19.9)
Graduate school or above 14( 4.6 2( 0.7)
Food secure® Food secure 300 ( 99.0) 215( 71.4) 91.428%*x*
Food insecure 3( 1.0 86 ( 28.6)
Total 303 (100.0) 301 (100.0)

1) N (%)

2) Lower grades (1 —3): 6 -9 years old, Upper grades (4 —6): 10— 12 years old

3) Without children: Food secure O - 2, Food insecure without hunger 3 — 5, Food insecure with hunger (moderate) 6 — 8, Food inse-
cure with hunger (severe) 9 — 10. With children: Food secure 0 -2, Food insecure without hunger 3 — 7, Food insecure with hun-
ger (moderate) 8-12, Food insecure with hunger (severe) 13 —18.

* p < 0.05, *** p < 0.001
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Table 2. Physical status of children

Boys Girls
Korean Chinese 2 or fvalue Korean Chinese 2 or fvalue
(n=128) (n=152) X (n=175) (n=149) x
Physical index Height (cm) 139.01 £11.33" 141.05+12.62 1.408 142.22+11.568 141.02+12.07 -0.909
Weight (kg) 36.57 £10.62 36.96+12.13 0.282 3693+ 9.80 35.03+11.03 -1.638
BMI (kg/m?) 1857+ 3.42 18.19 £ 3.93 -0.857 1794+ 283 1727+ 3.53 -1.911
Bodytypoe?  Underweight 11( 8.6 13( 8.6) 13( 7.4) 16(10.7)
Normal weight 92 (71.9) 84 (55.3) 131 (74.9) 96 (64.4)
, 12.037%+ 13.327%+
Overweight 20(15.6) 34 (22.4) 26 (14.9) 18(12.1)
Obesity 5( 3.9 21(13.8) 5( 2.9) 19(12.8)

1) Values are Mean = SD.

2) Korean: Based on growth charts for Korean Children and adolescents (2007), Underweight: BMI percentile < 5, Normal weight:
5 <BMI percentile < 85, Overweight: 85 <BMI percentile < 95, Obesity: BMI percentile > 95. Chinese: Underweight: Screening
standard for malnufition of school-age children and adolescents (WS/T 456-2014). Normal weight, Overweight, Obesity: Body
mass index growth curves for Chinese children and adolescents aged 0 to 18 years (H Li,CY Ji, XN Zong, YQ Zhang 2009).
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Table 3. NQ score and NQ grades of children between Korean and Chinese

Korean Chinese
. N 2
Range" [nB:O]VQSSJ n S']”; 5) Total 2 or t-value [nB:O]y582) [nSI{IASW] Total ¥? or tvalue X ortvakie

NQ factors TotlalNQscore 0-100 66.32+11.522 64.02+11.78 64.99+11.71 1.698 6490+£11.47 6828+£11.48 66.57+11.68 -2.557*% 1.667

Balance 0-100 57.72+£15.99 54.04+£1691 55.60%16.60 1.915 5455+18.03 57.81x17.97 56.17+t18.05 -1.570 0.404

Diversity 0-100 69.93+£21.88 69.05+£20.56 69.42+21.09 0.359 51.92+t17.72 56.07+£18.02 53.98+17.97 -2.017* —9.687%**

Moderation 0-100 7621+1292 74.49x1543 7522114.43 1.052 8248 £14.49 83.12+£12.63 8279+13.58 -0.409 6.645%**

Regularity 0-100 71.22+156.75 67.47+£18.27 69.05+17.33 1.869 81.52+1255 81.43x14.33 81.47x13.44 0.059 9.848%**

Practice 0-100 64.16+19.29 63.00+18.64 63.49+18.89 0.531 6529 £20.61 7239+£18.18 68.80+19.73 -3.166** 3.380%*
NQgrades?  Highest 12( 9.4)% 13( 7.4) 25( 8.3) 11(7.2 24 (16.1) 35(11.6)

High 22(17.2) 20 (11.4) 42(13.9) 29 (19.1) 23 (15.4) 52(17.3)

Medium 68(53.1) 103 (58.9) 171 (56.4) 2.715 75 (49.3) 82 (55.0) 157 (52.2) 11.193* 4157

Low 16(12.5) 23(13.1) 39(12.9) 23(15.1) 14( 9.4) 37 (12.3)

Lowest 10( 7.8) 16( 9.1) 26 ( 8.4) 14( 9.2) 6( 4.0) 20( 6.6)

1) Factor score = sum of [checKlist item score (0 — 100) x rounded item

2) Values are Mean =+ SD.

weight within a factor], NQ score = sum of [checklist item score (0 — 100) x item weight within NQ

3) Highest (100~80.9), High (73.8~80.8), Medium (56.5~73.7), Low (47.6~56.4), Lowest (0~47.5)

4) N (%)

* p < 0.05 **: p<0.01, ** p < 0.00]
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Table 4. NQ score and NQ grades of Chinese children by food security

Food secure” Food insecure tor y>value
67.80+10.90? 63.49 £12.67 2.768%*
57.05+17.34 53.97 £19.87 1.340
54.19+18.15 53.45+17.59 0.321
83.91+£13.20 80.01 £14.19 2.266*
82.58 £ 12.09 78.70 £ 16.08 2.019*
71.18£18.76 62.87 £20.93 3.358%**

31 (14.4) 4( 4.7) 28.436%#*
34 (15.8) 18 (20.9)
116 (54.0) 41 (47.7)
29 (13.5) 8(9.3)
5(2.3) 15(17.4)
215 (71.4) 86 (28.6)

* p <005 **: p<0.01, *** p < 0,001

1) Without children: Food secure O — 2, Food insecure without hunger 3 — 5, Food insecure with hunger (moderate) 6 — 8, Food inse-
cure with hunger (severe) 9 — 10. With children: Food secure 0 — 2, Food insecure without hunger 3 — 7, Food insecure with hun-
ger (moderate) 8 — 12, Food insecure with hunger (severe) 13 —18.

2) Values are Mean +SD.

3) Best (100~80.9), Excellence (73.8~80.8), Ordinary (56.5~73.7), Imperfectly (47.6~56.4), Bad (0~47.5)



Table 5. Comparison of checklist items for balance factor

Korean Chinese
Check list ifems Consumption frequency ] - y*value
Boys cits Total 2value Boys cits Total 2value
(n=128) (n=175) X (n=152) (n=149) x
Whole grain Always 28 (21.9)" 38(21.7) 66(21.8) 30(19.7) 31 (20.8) 61(20.3)
Often 49 (38.3) 58 (33.1) 107 (35.3) 29 (19.1) 24 (16.1) 53(17.6)
1.352 1.278 45,735%**
Seldom 36 (28.1) 52 (29.7) 88 (29.0) 79 (62.0) 84 (56.4) 163 (54.2)
Never 15(11.7) 27 (15.4) 42 (13.9) 14( 9.2) 10( 6.7) 24( 8.0
Fruit More than two times a day 15(11.7) 33(18.9) 48 (15.8) 15( 9.9) 24(16.1) 39(13.0)
Once a day 65 (50.8) 85 (48.6) 150 (49.5) 73 (48.0) 76 (51.0) 149 (49.5)
Once every other day 22(17.2) 28 (16.0) 50 (16.5) 3.113 27(17.8) 28(18.8) 55(18.3) 6.542 2.901
2-3 fimes per week 22(17.2) 25(14.3) 47 (15.5) 28 (18.4) 16 (10.7) 44 (14.6)
Never 4(3.1) 4(23) 8( 2.4 9(59 5(3.4) 14( 4.7)
White milk More than two times a day 30(23.4) 17( 9.7) 47 (15.5) 13( 8.6) 11(7.4) 24( 8.0
Once a day 53 (41.4) 70 (40.0) 123 (40.6) 72 (47.4) 80(53.7) 152 (50.5)
Once every other day 13(10.2) 25(14.3) 38(12.5) 16.371%% 22(14.5) 20(13.4) 42 (14.0) 3.521 13.462%*
2-3 fimes per week 22(17.2) 30(17.1) 52(17.2) 26(17.1) 28(18.8) 54(17.9)
Never 10(7.8) 33(18.9) 43(14.2) 19(12.5) 10( 6.7) 29( 9.6)
Bean Once a day 13(10.2) 17( 9.7) 30( 9.9 19(12.5) 24(16.7) 43 (14.3)
Once every other day 35(27.3) 36 (20.6) 71 (23.4) 45 (29.6) 41 (27.5) 86 (28.6)
6.441 1.391 7.312
1-2 times per week 69 (53.9) 90 (51.4) 159 (52.5) 75 (49.3) 68 (45.6) 143 (47.5)
Never 11 ( 8.6) 32(18.3) 43 (14.2) 13( 8.6) 16 (10.7) 29( 9.6)
Egg Once a day 40(31.3) 42 (24.0) 82(27.1) 52 (34.2) 52 (34.9) 104 (34.6)
Once every other day 49 (38.3) 76 (43.4) 125 (41.3) 39(25.7) 48 (32.2) 87 (28.9)
) 2.463 4.279 15.672*
1-2 times per week 37 (28.9) 52 (29.7) 89 (29.4) 47 (30.9) 43 (28.9) 90 (29.9)
Never 2(1.6) 5(29 7( 2.3) 14( 9.2) 6( 4.0 20( 6.6)
1) N (%)

* p < 0.05 * p<0.01, *** p < 0.001
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Table 6. Comparison of checklist items for diversity factor

Check list items Korean Chinese
Consumption frequency Boys Girls Tofdl 2yal Boys Girls Tofdl > \alue y>-value
(N=128) (n=175) ola wvaue (n=152) (N=149) 2
Number of side dishes > 3 dishes 43(33.6))  57(32.6)  100(33.0) 9(59 16(10.7) 25( 8.3)
(vegetdble) 2 dishes 56 (43.8) 77(440)  133(43.9) 80 (52.6) 75(50.3)  155(51.5)
0.108 2.317 67.081 %+
1 dish 22(17.2) 30(17.1) 52(17.2) 56 (36.8) 52(349) 108 (35.9)
None 7( 55) 1 ( 63) 18( 5.9) 7( 4.6) 6( 40) 13( 4.3)
Kimchi Eatin each meal 81(63.3) 115(657) 196 (64.7) 6( 3.9 9( 60) 15( 5.0)
(White vegetable)  onee g gay 30 (23.4) 43 (24.6) 73 (24.1) 40 (26.3) 33(22.1) 73 (24.3)
Once every other day 6( 47) 5(29) 11( 3.6) 2.166 31 (20.4) 34 (22.8) 65(21.6) 4412 286.013%
2-3 fimes per week 6( 47) 9(51) 15( 5.0) 55 (36.2) 62(41.6)  117(38.9)
Never 5( 39 3(1.7) 8( 2.6) 20(13.2) 1( 7.4) 31(10.3)
Diverse side dishes  Aways 25(19.5) 29 (16.6) 54(17.8) 28 (18.4) 41 (27.5) 69 (22.9)
Offen 66 (51.6) 78 (44.6)  144(47.5) 67 (44.1) 65(43.6)  132(43.9)
6.323 5.050 3.133
Seldom 24(18.8) 55 (31.4) 79 (26.1) 44.(28.9) 36 (24.2) 80 (26.6)
Never 13(10.2) 13( 7.4) 26( 8.6) 13( 8.6) 7( 4.7) 20( 6.6)

1) N (%)
*** p < 0.001
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Table 7. Comparison of checklist items for moderation factor

Korean Chinese
Check list items Consumption frequency Boys Girls Total 2value Boys Girls Tofal value y*value
(n=128) (n=175) (n=152) (n=149)
Sweet food More than once a day 11( 8.6)" 31(17.7) 42(13.9) 18(11.8) 24 (16.1) 42 (14.0)
Once every other day 25(19.5) 45 (25.7) 70(23.1) 28 (18.4) 34 (22.8) 62 (20.6)
2 times per week 35 (27.3) 38 (21.7) 73 (24.1) 9.163 37 (24.3) 35 (23.5) 72 (23.9) 2.822 3.921
1 times per week 33 (25.8) 40 (22.9) 73 (24.1) 35(23.0) 28 (18.8) 63 (20.9)
Never 24 (18.8) 21 (12.0) 45(14.9) 34 (22.4) 28 (18.8) 62 (20.6)
Fast food More than once a day 0( 0.0 1(0.6) 1(0.3) 2( 1.3) 0( 0.0 2(0.7)
Once every other day 1(0.8) 4( 2.3) 5(1.7) 1(0.7) 5( 3.4) 6( 20)
2 times per week 14(10.9) 15( 8.4) 29 ( 9.6) 2.275 12(7.9 13( 8.7) 25( 8.3) 7.104 24,97 3k
1 times per week 51(39.8) 67 (38.3) 118 (38.9) 38 (25.0) 26 (17.4) 64 (21.3)
Never 62 (48.4) 88 (50.3) 150 (49.5) 99 (65.1) 105 (70.5) 204 (67.8)
Ramyeon More than once a day 1(0.8) 1(0.6) 2(0.7) 3( 20 1(0.7) 4(1.3)
Once every other day 3(23) 8 ( 4.6) 11( 3.6) 3(20) 3(20) 6( 20
2 fimes per week 26 (20.3) 49 (28.0) 75 (24.8) 4.430 19(12.5) 17(11.4) 36 (12.0) 1.094 91.857 %
1 times per week 71 (65.5) 79 (45.1) 150 (49.5) 38 (25.0) 39 (26.2) 77 (25.6)
Never 27 (21.1) 38 (21.7) 65 (21.5) 89 (58.4) 89 (59.7) 178 (69.1)
Late night meal Every day 1(0.8) 0( 0.0 1(0.3) 1(0.7) 4( 2.7) 5(1.7)
Onc'e every other day 5( 3.9 10( 5.7) 15( 5.0 9719 3( 20 0( 0.0 3( 1.0 4974 65.794%%
1-2 times per week 51 (39.1) 64 (36.6) 115(37.9) 18(11.8) 20(13.4) 38 (12.6)
Never 72 (56.3) 101 (67.1) 172 (56.8) 130 (85.5) 125 (83.9) 255 (84.7)
Street food Every day 4(3.1) 3(1.7) 7(23) 8( 5.3) 1(0.7) 9( 3.0
Once every other day 14 (10.9) 21 (12.0) 35(11.6) 6(39) 2(1.3) 8(27)
) 1.641 8.137* 28,31 7%
1-2 fimes per week 50 (39.1) 64 (36.6) 114 (37.6) 46 (30.3) 43 (28.9) 89 (29.6)
Never 60 (46.9) 87 (49.1) 147 (48.5) 92 (60.5) 103 (69.1) 195 (64.8)
1) N (%)

* p < 0.05 *** p<0.00]



Table 8. Comparison of checklist items for regularity factor

Check list items ) Korean Chinese
Consumption Boys Gits Boys Gits y2value
fi 2, 2,
requency (n=128) (n=175) Total x“-value (n=152) (n=149) Total x°-value
Breakfast Every day 110 (85.9)" 140 (80.0) 250 (82.5) 141 (92.8) 139 (93.3) 280 (93.0)
O th . 12( 6.9 2 . . 2, 11( 37
ncgeveryo er day 8( 6.3) (6.9 O( 6.6) 3.838 8( 5.3) 3( 20 (3.7) 6.58 18.937% %%
1-2 times per week 5( 3.9 6( 3.4) 11( 3.6) 3( 20 3(20) 6( 20
Never 5(3.9) 17(9.7) 22( 7.3) 0( 0.0 4(27) 4( 1.3
Meal regularity Always 45 (35.2) 44 (25.1) 89 (29.4) 95 (62.5) 87 (58.4) 182 (60.5)
Oft 75 (568.6 114 (65.1 189 (62.4 46 (30.3 55 (36.9 101 (33.6
en (56.6) (65.1) (62.4) 4.740 180.3) (36.9) (83.6) 3.595 60.834%++
Seldom 6(4.7) 15( 8.6) 21( 6.9) 11(7.2 6( 4.0 17 ( 5.6)
Never 2( 1.6) 2(1.1) 4(1.3) 0( 0.0 1(0.7) 1(0.3)
Watch TV/play > 2 hours 28 (21.9) 42 (24.0) 70 (23.1) 8( 5.3) 9( 6.0 17 ( 5.6)
computer game 1-2 hours 57 (44.5) 80 (45.7) 137 (45.2) 50(32.9) 42 (28.2) 92 (30.6)
2.688 1.829 73.548%**
< 1 hour 37 (28.9) 39 (22.3) 76 (25.1) 74 (48.7) 71 (47.7) 145 (48.2)
Never 6(4.7) 14( 8.0) 20( 6.6) 20(13.2) 27 (18.1) 47 (15.6)
1) N (%), ***: p < 0.001
Table 9. Comparison of checklist items for practice factor
Check list items ) Korean Chinese
Consurnpfion Boys Girls Boys Girls x*value
fi 2, 2,
requency (n=128) (n=175) Total x-value (n=152) (n=149) Total ¥x>-value
Chewing well Always 35 (27.3)" 40(22.9) 75 (24.8) 60 (39.5) 81 (54.4) 141 (46.8)
Oft 60 (46.9 103 (58.9 163 (53.8 60 (39.5 49 (32.9 109 (36.2
en (46.9) (56.9) (538 (530 (99.9] (92.9) B6.2 0773w 3p574%ee
Seldom 23 (18.0) 27 (15.4) 50(16.5) 21(13.8) 18 (12.1) 39 (13.0)
Never 10( 7.8) 5(29) 15( 5.0 11(7.2 1(0.7) 12( 4.0)
Check nutrition Always 28 (21.9) 32(18.3) 60(19.8) 29 (19.1) 44 (29.5) 73 (24.3)
labeling Often 28(21.9) 38 (21.7) 66 (21.8) 40 (26.3) 34 (22.8) 74 (24.6)
5.649 5.007 8.013*
Seldom 59 (46.1) 70 (40.0) 129 (42.6) 49 (32.2) 46 (30.9) 95 (31.6)
Never 13(10.2) 35 (20.0) 48 (15.8) 34 (22.4) 25(16.8) 59 (19.6)
Wash hands before  Always 60 (46.9) 79 (45.1) 139 (45.9) 74 (48.7) 80 (53.7) 154 (51.2)
meal Oft 47 (36.7 7 (38. 114 (37. . 2 (34.9 1 9
en (36.7) 67 (38.3) (37.6) 0.077 56 (36.8) 52(34.9) 08 (35.9) 1.773 4.934
Seldom 18 (14.1) 26 (14.9) 44 (14.5) 21(13.8) 17 (11.4) 38 (12.6)
Never 3(23) 3(1.7) 6( 20 1(0.7) 0( 0.0 1(0.3)
Exercise > 1 hour 58 (45.3) 40(22.9) 98 (32.3) 39 (25.7) 36 (24.2) 75 (24.9)
30 minutes-1 h 32(25.0 63 (36.0 95(31.4 55(36.2 51(34.2 106 (35.2
rinuies1 our (25.0) (86.0] BLA 7 gager (86.2) (4.2) (95.2) 3.878 7.017
< 30 minutes 33 (25.8) 58 (33.1) 91 (30.0) 38 (25.0) 50 (33.6) 88 (29.2)
Never 5( 3.9 14( 8.0 19( 6.3) 20(13.2) 12( 8.1) 32(10.6)
1) N (%), *: p <0.05, **: p <0.01, ***: p < 0.001
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Table 10. Relationship of children's NQ score with parent's practicing score of Dietary Guidelines

Boy Girls
Korean chidren Chinese children Korean children Chinese children
Factors of NQ Factors of NQ Factors of NQ Factors of NQ
TofalNQ \ Total NQ ! Total NQ ! Total NQ !
Diver- Moder- Regula- ) Diver- Moder- Regulo- ) Diver- Moder- Regulo- ) Diver- Moder- Regulo- )
Balance sty afion iy Practice Balonce sity ation fy Practice Balance ity ation Ty Practice Balonce ity ation Ty Practice

FO‘H"lel”.S‘ Kk * Kk * *
grgé:ggn 0522 0124 0292 021 0.683 0521 0124 -0110 -0025 -0.023 -0.197 -0.069 0.492 0119 0093 0.199 0.365 0,542 -0.018 0.203 0292 032 0041 0.022
MOTherS Hoksk ok * * ok " kokeok ek ok *k kg Hokok 3k
practicing 0419 0311 0245 0.139 0238 0319 0074 0.143 0032 -0220* -0.021 0.093 0551 0359 04378 0239 0352 0436 0091 0098 0099 0.062 0.268 -0.010

score

Partial correlation coefficients
Adjusted for natfionality, gender, grade, father's educational level, mather’'s educational level, food secure
* p < 0.05, **: p <0.01, ** p < 0.00]
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