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Abstract

The purpose of this study is to analyze the factors associated with health and diet by nutritional
status. The subjects were the children aged 2 to 6. Physicians and nurses measured children’s
anthropometries and examined their blood and urine. Interviewers questioned children’s food habits
to their mothers. 24-hour recall was done for children with their mother. The nutritional status was
classified to ‘underweight’, ‘normal weight’ and ‘overweight’ by weight for height(median*1 S.D.)
of the reference population. The number of subjects in each group(under, normal, over) was 25, 130
and 49. Factors including anthropometry and hemoglobin concentration were not significantly dif-
ferent by the nutritional status. The birth weight of children was correlated positively to mothers’
BMI. Z-scores of weight for height were related to the birth weight positively by the analysis of
variance. The children of the underweight group used nutritional supplements more frequently than
those of normal and overweight group. The nutrient intakes of normal weight group were higher
than those of low and overweight group. Particularly, the intakes of energy, carbohydrate and calcium
were significantly high among the groups. In terms of number of foods, food groups and dishes
consumed per day, the children of the normal weight group ate more diversely than other groups
but the differences were not significant. In conclusion, the children of normal weight group had similar
characteristics with other- groups but had more desirable dietary intakes than other groups in this
study. Because the diet of children may be different by the nutritional status, nutrition education
for children should be conducted according to the characteristics of each group’s diet:
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Fig. 1. The percentage distribution of subjects by Z-
score.
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Table 1. Distribution of subjects by the sex and the nutritional status

Sex
Nutritional status Male Female Total
(Weight for Height)
Underweight(below median-1 S.D.) 12( 102)" 13( 15.1) 25( 12.3)
Normal weight(between median*1 S.D.) 80( 67.8) 50( 58.1) 130( 63.7)
Overweight(over median+1 S.D.) 26( 22.0) 23( 26.7) 49( 24.0)
Total’ 118(100.0) 86(100.0) 204(100.0)

Yhumbertpercentage)

Table 2. Mean anthropometric measurements of subjects and their parents by the nutritional status

Weight Height Head Chest Subject’s father Subject’s mother
(elii)t (Cri) circum.  circum. Height Weight Height Weight
(cm) (cm) (cm) (kg) (cm) (kg)

Underweight(n=25)  149+19"? 105367 469%84 50198 1713+47 665%x88 1585+35 522%64
Normal weight(n=130) 17.3+2.1° 105262 486*66 530%75 171.7+48 682+87 1596+38 528162
- Overweight(n=49) 2051265 1065+66 4911+64 549+87 1724+34 687172 1599%+39 536+47
Total(n=204) 17.8+238 1055+64 485+6.8 53.1+82 171.8+45 680+83 1595+38 53.0%60
YMean+SD.

PValues with different superscripts are significantly different among the three groups(p<0.001).
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Table 3. Mean hemoglobin concentration by the nutritional status
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Mean = S.D.(g/dl)

Assessment by WHO standard(11.0g/dl)

Below standard Normal
Underweight(n=23) 1201+1.27 5( 12.2)V 18( 12.0)
Normal weight(n=124) 11.78%1.16 29( 70.7) 95( 63.3)
Overweight(n=44) 12.04+0.99 7 17.1) 37( 24.7)
Total(n=191) 11.87+1.13 41(100.0) 150(100.0)

1)number(percentage)
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Table 4. Distribution of subjects by the birth weight and the nutritional status

ﬂﬁﬁ%ﬂ%1ﬂ%}%%

Birth weight(kg) Underweight Normal weight Overweight Total
<25 o 0.0 8( 62) 4 82) 12( 59)
26~3.0 12( 48.0) 31( 24.0) 10( 20.4) 53( 26.1)
3.1~35 11( 44.0) 58( 45.0) 21( 42.9) 90( 44.3)
36~4.0 2( 8.0) 28( 21.7) 12( 24.5) 42( 20.7)
>4.0 0C 0.0) 4 3.1) 2( 4.1) 6( 3.0)
Total 25(100.0) 129(100.0) 49(100.0 203(100.0)
Yumber(percentage)
Table 5. Distribution of subjects by the duration of breast feeding and the nutritiohél' :statixs
Duration of breast . . .
feeding(month) Underweight Normal weight Overweight Total
<3 13( 52.0)" 79( 60.8) 35( 71.4) 127( 62.3)
4-6 5( 20.0) 18( 13.9) 3C 6.1) 26( 12.8)
7-12 5( 20.0) 23(.17.7) 7( 14.3) 35( 17.2)
=13 2( 80 100 7.1 4( 8.2) 16( 7.8
Total 25(100.0) 130(100.0) 49(100.0) 204(100.0)

= number(percentage)
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Table 6. Distribution of subjects by the food habit and the nutritional status

Underweight Normal weight Overweight

None 17( 68.0)" 71( 54.6) 30( 625)

Frequency of breakfast 1-2days 6( 24.0) 39( 30.0) 12( 25.0)
skipping per week 3-4days 2( 8.0) 16( 12.3) 3( 6.3
Almost 0o 0.0) 4(C 3.1) 3 63)

Total 25(100.0) 130(100.0) 48(100.0)

Regular 18( 75.0) 88( 69.3) 36( 76.6)

Regularity of meal Irregular 6( 25.0) 39( 30.7) 11( 23.4)
Total 24(100.0) 127(100.0) 47(100.0)

Breakfast 2( 80) 2( 1.6) 2( 42)

Lunch 2( 8.0) 26( 20.5) 12( 25.0)

Largest meal Dinner 21( 84.0) 92( 72.4) 31( 64.6)
& Snack 0 0.0) 5( 39) 3( 63)
Same o 0.0) 2( 1.6) 0 0.0)

Total 25(100.0) 127(100.0) 48(100.0)

None o 0.0) 6( 47 o 0.0

1 13( 52.0) 31( 24.0) 12( 24.5)

Frequency of snack 2 9( 36.0) 74( 57.4) 29( 59.2)
per day 3 3( 12.0) 16( 12.4) 6( 12.2)
>4 o 0.0 2( 16) 2( 41)

Total 25(100.0) 129(100.0) 49(100.0)

Yes 5( 20.0) 24( 18.5) 11( 22.5)

Overeating No 20( 80.0) 106( 81.5) 38( 77.6)
Total 25(100.0) 130(100.0) 49(100.0)

Yes 20( 80.0) 80( 62.0) 29( 59.2)

Unbalanced diet No 5( 20.0) 49( 38.0) 20( 40.8)
Total 25(100.0) 129(100.0) 49(100.0)

Yes 2( 87 13( 10.7) 7( 159)

Restricted diet No 21( 91.3) 109( 89.3) 37( 84.1)
Total 23(100.0) 122(100.0) 44(100.0)

Yes 12( 50.0) 31( 25.8) 9( 20.0)

Nutritional supplement” No 12( 50.0) 89( 74.2) 36( 80.0)
Total 24(100.0) 120(100.0) 45(100.0)

1)number(percentage)
IDistribution of three group is significantly different( y 2=7.529, p<0.05).
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Table 7. Distribution of subjects by the preference of foods

. Under- Normal Over- 1L Under-  Normal Over-
Favorite food weight weight weight Disliking food weight weight weight
Staple food
Rice 1456.0)" 64(49.2) 24(49.0) Mixed rice 15(60.0) 58(44.6) 25(51.0)
Noodle 8(32.0) 28(21.5) 10(20.4) Bread 1( 4.0 2( 1.5) 0( 0.0)
Bread 2( 8.0) 20(15.4) 5(10.2) Noodle 0 0.0) 3( 2.3) 2( 4.1)
Mixed rice 0( 0.0) 13(10.0) 5(10.2) Rice 0( 0.0) 6( 4.6) 0( 0.0)
None 1( 4.0) 2( 1.5) 5(10.2) None 8(32.0) 57(43.9) 20(40.8)
All 0( 0.0) 1( 0.8) 0 0.0) All 0( 0.0 1( 0.8) 1€ 2.0)
Others 0( 0.0) 1 0.8) 0( 0.0) Others 1 4.0 2( 1.5) 0( 0.0)
Animal food
Pork 10(40.0) 24(18.5) 10(20.4) Shellfish 13(52.0) 41(315) 15(30.6)
Beef 5(20.0) 28(21.5) 15(30.6) Fish 3(12.0) 11( 85) 6(12.2)
Chicken 3(12.0) 27(20.8) 10(20.4) Ham 00 0.0) 13(10.0) 8(16.3)
Fish 5(20.0) 23(17.7) 5(10.2) Egg 1( 4.0 6( 4.6) 3( 6.1)
Ham 1( 4.0) 11( 85) 5(10.2) Pork 0( 0.0) 5( 3.9 1( 2.0
Egg 1( 4.0 4( 3.1) 2( 4D Beef 1€ 4.0) 5( 39 2( 4.1
Shellfish 0( 0.0) 3( 2.3) 1( 2.0 Chicken 0 0.0) 1( 0.8) 1( 2.0
Mushroon 0( 0.0) 2( 1.5) 0( 0.0) Raw fish 0( 0.0) 1( 0.8) 0( 0.0)
All 0( 0.0) 7( 5.4) 0( 0.0) None 7(28.0) 47(36.2) 13(26.5)
None 0 0.0) 1( 0.8) 10 2.0)
Plant food
Laver 7(28.0) 48(37.5) 10(20.4) Bean 6(27.3) 40(34.2) 12(26.7)
Potato or Sweet potato 6(24.0) 26(20.3)  13(26.5) Onion(Green onion)  6(27.3) 29(24.8) 10(22.2)
Kimchi 4(16.0) 28(21.9) 12(24.5) Kimchi 5(22.7)  14(12.0) 6(13.3)
Bean 2( 8.0) 9( 7.0) 5(10.2) Carrot 1( 46) 10( 86) 3( 6.7)
Sea mustard 1( 4.0 6( 4.7) 3( 6.1) Spinach 2(. 91) 10( 86) 6(13.3)
Spinach 4(16.0) 2( 1.6) 3( 6.1) Perilla leaf 2( 9.1) 6( 5.1) 5(11.1)
Perilla leaf 0( 0.0) 5( 3.9) 1( 2.0 Laver 0( 0.0) 2( 1.7 0( 0.0)
Carrot 0( 0.0) 1( 0.8) 1€ 0.8) None 0( 0.0) 2017 1( 2.2)
All 1( 4.0) 3( 2.3) 1 2.0) All 0( 0.0) 1€ 0.9 1( 2.2)
Snack
Apple 6(25.0) 18(14.1)  11(225) Peanuts 3(21.4) 33(39.8) 11(35.5)
Strawberry 3(12.5) 21(16.4) 9(18.4) Dairy product 2(14.3) 13(15.7) 397
Dairy product 3(12.5) 12( 9.4) 5(10.2) Bread 1(7.1) 5( 6.0) 2( 6.5)
Banana 3(12.5) 13(10.2) 6(12.2) Chocolate 2(14.3) 4( 4.8) 3(97
Bread 2( 8.3) 14(10.9) 3061 Apple 0 0.0) 4( 4.8) 2( 6.5)
Cookie 0 0.0) 21(16.4) 6(12.2) Strawberry 107.1) 4( 48) 2( 6.5)
Chocolate 4(16.7) 9( 7.0) 3(6.1) Candy 2(14.3) 3( 3.6) 1(32)
Beverage 0o( 0.0) 8( 6.3) 2( 4.1 Banana 1(7.1) 0 0.0) 2( 6.5)
Candy 1( 4.2) 6( 4.7) 1 2.0) Beverage 0( 0.0) 5( 6.0) 1( 3.2)
Watermelon 2( 8.3) 1( 0.8) 1( 2.0 Cookie 107D 1( 1.2) 0( 0.0)
Grape 0( 0.0) 0( 0.0) 1( 2.0) Tomato 1(7.D) 2( 2.4) 0 0.0)
Ddokbokki 0 0.0) 1( 0.8) 0( 0.0) Melon 0( 0.0) 1( 1.2) 0( 0.0)
Hamburger 0( 0.0) 1( 0.8) 0( 0.0 Soybean milk 0( 0.0) 1( 1.2 0 0.
All 0 0.0) 3( 2.3) 1( 2.0) All 0o( 0.0) 0 0.0) 1( 3.2)
None 0( 0.0) 7( 8.4) 3097

1)number(1:>ercentage)
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Table 8. Nutrient intakes by the nutritional status

Nutrient(unit) Underweight(n=25) Normal weight(n=130) Overweight(n=49)
Energy(kcal)” 1746.1 £597.3 1985.3 +554.8 1777.7 +£534.5
Protein(g) 59.1 £ 257 71.0 = 263 673 = 279
Fat(g) 478 £ 258 578 = 303 55.8 £ 285
Carbohydrate(g)"™" 2616 £ 99.0™" 2853 * 835" 2425 + 73.1°
Calcium(mg)" 505.7 #2155 640.1 +304.1° 5146 *+297.6°
Phosphorus(mg) 916.6 +340.8 1110.4 *4401 1004.1 =405.8
Tron(mg) 97 £ 46 116 £ 6.3 102 £ 52
Potassium(mg) 20734 £996.0 23489 £812.6 2093.1 £785.3
Vit. AR.E.) 355.9 £321.1 3652 £231.6 365.4 2429
Vit. Bi(mg) 1.06 043 121+ 052 1.04%= 053
Vit. Ba(mg) 124 060 1.40x 047 1.35% 059
Niacin(mg) 134 £ 70 160 £ 79 158 £ 85
Vit. Clmg) 629 * 49.2 688 = 452 573 = 379
Energy from protein(%) 136 = 32 143 £ 37 150 = 40
Energy from fat(%) 241 = 77 255 = 79 272 £ 80
Energy from CHO(%) 604 £ 97 581 = 96 5.7 *+ 102

*Mean values are significantly different among the three groups(*p<0.05, **p<0.01).
YValues in the row with different superscript are significantly different at p<0.05 by Duncan’s multiple range test after
ANOVA.

Table 9. Percentage of Korean Recommended Daily Allowance by the nutritional status (%)
Nutritent Underweight(n=25) Normal weight (n=130) Overweight(n=49)
Energy™* 1103+ 37.1° 1265+ 36.6° 113.0£34.0™
Protein 1489+ 63.3" 1808+ 66.6° 171.6£71.6™
Calcium* 846+ 355° 1079+ 51.1° 86.6-49.4°
Phosphorus 1534% 56.1° 187.1+ 735° 169.2+£67.9
Iron 969+ 465 1163=* 626 101.9+517
Vit. A 892+ 80.1 921+ 583 91.9+60.5
Vit. B, 1334% 53.1 1540+ 659 135.1£85.0
Vit. B, 1252+ 589 1439+ 52.8 1385+61.6
Niacin 1189% 67.1 1382* 795 137.4+828
Vit. C 157.1%£123.0 172.0+£113.0 14324947

*Mean values are significantly different among the three groups(*p<0.05).
MNalues in the row with different superscript are significantly different at p<0.05 by Duncan’s multiple range test after

ANOVA.

Table 10. Average nutrient density by the nutritional status

Nutrient Underweight(n=25) Normal weight(n=130) Overweight(n=49)
Protein(g/1,000kcal) 341 £ 80 359 £ 92 376 £ 100
Fat(g/1,000kcal) 268 = 86 283 + 88 302 = 88
Carbohydrate(g/1,000kcal) 1509 + 244 1454 = 240 1392 + 255
Calcium(mg/1,000kcal) 300.7 *111.1 326.3 £130.1 289.4 £124.6
Phosphorus(mg/1,000kcal) 535.7 £116.9 561.1 £132.8 5625 £1395
Iron(mg/1,000kcal) 57 £ 20 60 = 28 58 £ 25
Potassium(mg/1,000kcal) 1234.9 £5296 1206.6 +317.8 1196.4 +358.3
Vit. AR.E./1,000kcal) 2172 £186.6 186.8 +119.9 215.6 £150.6
Vit. Bi(mg/1,000kcal) 062 020 062t 0.23 060 022
Vit. B2(mg/1,000kcal) 072 021 075t 0.20 076t 0.24
Niacin(mg/1,000kcal) 78 £ 31 81 + 34 88 £ 40
Vit. C(mg/1,000kcal) 414 £ 430 36.1 = 233 333 £ 217
AFTel vlel sl Fo of ekt AFE A4S 4 A 3 HE AF AE JAlee AT AS
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Table 11. Number of food and dishes consumed per day and distribution of subjects by the nutritional status and

the dietary diversity score(DDS)!

Underweight(n=25)

Normal weight(n=130) Overweight(n=49)

No. of foods consumed 17.0x5.0 18457 17.3+58
No. of dishes consumed 10.1+26 11128 10.8+2.7
2 0( 0.0 2( 15) 1( 20)

DDS 3 4(16.0) 22(16.9) 8(16.3)

4 16(64.0) 63(48.5) 25(51.0)

5 5(20.0) 43(33.1) 15(30.6)

1)DDS(Dietary diversity score) counts the number of food groups consumed daily form major five food group(grain,

meat, dairy, fruit, vegetable).
2)
number(percentage)
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