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Survey on Nutritional Status of Pre—school Children in Asan Measured
by Anthropometric and Nutrient Intake Analysis
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ABSTRACT

The nutritional status of pre-school children is important for both physical growth and functional development.
This study investigated the anthropometric, nutrient intakes and dietary quality of the pre-school children living
in Asan for planning nutritional education program. The dietary intakes were measured by 2-day 24hr recall
recorded by children’s mothers and the anthropometric data were collected by measuring children's weights, heights,
and percent body fat at Asan Public Health Center. The children were 161 boys and 129 girls aged 5 and 6 years.
When children's nutritional status was determined by their anthropometric status(underweight, normal weight and
overweight) determined by z-score(normal range between -1.00 and 1.00), only 1.4% of the children belonged to
underweight group while 55.7% and 42.9% belonged to normal and overweight groups, respectively. Significantly
higher number of children belonged to overweight group for 5 year-olds. No differences were observed in nutrient
intakes, nutrient adequacy ratioNAR) and index of nutritional quality(INQ) values among nutritional status groups.
Intakes of the most nutrients were adequate, but NAR and INQ of calcium and zinc were low. When nutrient
intakes, NAR and INQ were compared by sex or age, all nutrient intakes were appropriate except calcium and zinc
intakes of 6 year-olds. Nutrient intakes of 5 years were higher than those of 6 years. The mean of nutrient adequacy
ratio(MAR) was 0.85 and mean INQ was 1.51 for all participants. The nutritional management program for pre-
school children in Asan would be directed differently by age groups and education material should contain contents
educating to consume moderate amount of food for 5 year-olds and to increase intake of foods with mineral
nutrients such as calcium and zinc for 6 year-olds.
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Table 1, Anthropometric characteristics of the subjects by sex and age

Boys

Girls

5 years 6 years Total 5 years 6 years Total Grand Total
(n=60) (0=101) (n=161) (n=56) (n=73) (n=129) (n=290)
Wy ST T s el R s sk
Z-score (_11‘.11211531.;)09; (%3;?39 59) 0.87+1.03 (009::: 22) (13(;;130219) 098+099 1134156
w T ey o e e
Body fat(%) 2(193::;50) (12:55;;;) 207+5.3 ?123801::21 0 if; (1;2'71.0) 2.1453 164+17

Y Mean +SD(range)

*p<0.05, **p<0.01, ***p<0.001(significantly different between age groups)
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Figure 1, Histogram of the distribution of subjects by Z—score
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Table 2, Distribution of subjects by the sex or age and the nutritional status

N(%)
Sex” Age?
Boys Girls S years : 6 years Total
Z-score X=3.68 X'=8.49*
Underweight 4 2.7) 0( 0.0) 2( 1.3) 2( 1.5) 4 1.4)
Normal weight 81(54.7) 76(56.7) 71(41.7) 86(64.7) 157(55.7)
Overweight 63(42.6) 58(43.3) 76(51.0) 45(33.8) 121(42.9)
R&hler index X=1.59 X=1424%*
Underweight 2( 1.4) 3( 2.2) 0( 0.0) 5( 3.8) 5( 1.8)
Normal weight 90(60.8) 72(53.7) 75(50.7) 87(65.4) 162(57.6)
Overweight 56(37.8) 59(44.0) 74(49.3) 41(30.8) 115(40.6)
Total 148(100.0) 134(100.0) 149(100.0) 133(100.0) 282(100.0)°

Y Not significant by X*
? Significantly different between age groups(*p<0.05, **p<0.01)
¥ Missing data n=8
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Table 3. Nutrient intakes of the subjects by nutritional status determined by Z-score

. Underweight Normal weight Overweight Total
Nutrients
Energy(kcal) 1284.3+433.6" 1339.7+330.0 1337.91349.9 1338.1+338.8
Protein(g) 50.8£19.5 52.9+16.7 53.7£18.5 53.2+17.5
Plant source 19873 232195 23.3%9.2 232193
Animal source 31.0x13.5 29.7x11.7 30.4%12.1 30.0+11.9
Fat(g) 33.913.6 442+17.1 44.8120.6 443+18.6
Plant source 14259 18.0+10.8 18.2+11.0 18.0x10.8
Animal source 19.819.2 26.2112.1 26.7%12.6 263+12.2
Carbohydrate(g) 191.0+62.3 199.21+151.0 19414524 197.0+117.8
Calcium(mg) 404.0+191.6 510.41207.2 484.81t183.1 497.9+197.1
Plant source 142.8+56.4 171.7+64.6 168.0+66.9 169.7%65.4
Animal source 261.3%174.6 338.7+181.4 316.8+169.2 328.2+176.1
Iron(mg) 9.4+3.8 9.716.4 11.0+£9.2 10.27£7.7
Plant source 63127 6.91+3.9 7.61+53 72+45
Animal source 3.1£12 29+3.0 34t44 3.1+3.7
Sodium(mg) 2628.0£1269.0 2713.0t795.4 2680.0£917.0 2697.5+853.1
Potassium(mg) 1842.0£599.4 1821.5x£523.6 1901.6£573.2 1856.1 £545.8
Zinc(mg) 7.0+2.8 6.8+3.3 7.4+4.8 7.1x4.0
Vitamin A(RE) 537.8+311.9 531.0%£225.8 564.8+328.0 545.6+274.9
retinol(ug) 140.0+113.4 188.0+112.3 203.3+116.4 193.9+114.1
carotene(g) 2608.0 +2654.1 1967.3£1013.7 2118.4+1868.4 2041.3+1465.5
Vitamin By(mg) 0.78 +0.13 0.85+0.34 0.91£0.40 0.88+0.36
Vitamin B(mg) 0.98+0.25 1.01+0.37 1.0310.41 1.02+0.40
Vitamin Be(mg) 1.33%0.53 1.27+0.43 1.33£0.49 1.30+0.46
Niacin(mg) 11.4%3.5 10437 11.0+4.4 10.6+4.0
Folic acid(ug) 158.8+50.2 159.1+52.4 162.6£56.7 160.6 £54.1
Vitamin E(TE) 9.2+4.0 9.0£53 9.7+6.1 93x5.6
Vitamin C(mg) 55.5+22.0 65.11+44.5 71.6+51.8 67.8+47.6

Y MeantSD
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Table 4, Overall nutritional quality of the subjects measured by nutrient adequacy ratio(NAR) and mean adequacy ratio(MAR) by

nutritional status determined by Z—score

Nutrients Underweight Normal weight Overweight Total
Energy 0.72+0.22" 0.76 £0.17 0.76 £0.17 0.76 +0.17
Protein 0.98+0.18 0.96+0.20 0.9710.19 0.97£0.20
Calcium 0.61+0.30 0.71£0.22 0.70+0.21 0.71£0.22
Iron 0.8310.04 0.83£0.15 0.84£0.17 0.83+0.16
Zinc 0.77+0.25 0.73%0.19 0.7410.19 0.73+0.19
Phosphorous 0.91£0.17 0.94£0.11 0.94+0.13 0.94+0.12
Vitamin A 0.85+0.19 0.8710.20 0.90£0.19 0.88+0.20
Vitamin B, 0.881+0.10 0.84+0.20 0.860.20 0.85+0.20
Vitamin B, 0.86+0.12 0.83+0.20 0.84+0.20 0.83+0.20
Vitamin Bg 1.00£0.00 0.98 +0.08 0.98£0.09 0.98+0.08
Niacin 0.90+0.20 0.801+0.20 0.81+0.22 0.8110.20
Folic acid 0.98£0.04 0.92£0.15 0.92+0.17 0.92+0.16
Vitamin E 0.95£0.06 0.91£0.17 0.90£0.20 0.9110.18
Vitamin C 0.89+0.17 0.83£0.21 0.83+0.23 0.83+0.22

MAR 0.87+0.13 0.85+0.13 0.86£0.13 0.8510.13
Y Mean+SD
Table 5, Index of nutritional quality(INQ) of the subjects by nutritional status determined by Z-score
. Underweight Normal weight Overweight Total

Nutrients
Protein 1.91+0.20" 1.91£0.53 1.96£0.57 1.9310.55
Calcium 0.80+0.26 1.00%0.31 0.9610.33 0.98 £0.32
Iron 1.301+0.32 1.34+1.00 1.50+1.26 1.41+1.11
Zinc 1.07%0.14 1.04+0.53 1.11%0.70 1.07£0.62
Phosphorous 1.58+0.22 1.55+0.25 1.55+0.35 1.55+0.30
Vitamin A 1.55+0.63 1.48+0.53 1.60£0.91 1.5310.72
Vitamin B, 1.27%0.25 1.27%0.46 1.36 £0.58 1.31%0.51
Vitamin B; 1.27%0.22 1.22+0.38 1.25+0.47 1.24£0.42
Vitamin Be 2.48+0.36 2.29+0.63 2.45+0.92 2.36%+0.77
Niacin 1.3310.24 1.15%+0.35 1.22+0.43 1.19£0.,39
Folic acid 1.73+0.24 1.62+0.53 1.72+0.68 1.67 £0.60
Vitamin E 1.83+0.26 1.76£0.96 1.891£1.15 1.8111.04
Vitamin C 1.3710.43 1.52£1.02 1.76 +1.62 1.62+1.31
Mean INQ 1.50£0.13 1.4710.38 1.56+0.51 1.5110.44

Y Mean*+SD
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Tabie 6, Nutrient intake of the subjects by sex and age

Sex Age
Nutrients Boys Girls 5 year 6 year
Energy(kcal) 1368.1+352.6" 1303.2+310.9 1314.9+321.8 1355.4+344.6
Protein(g) 542+17.2 52.0x17.4 54,7174 522+17.2
Plant source 22.718.0 23.6*10.6 24.5+10.7% 22.2+8.0
Animal source 31.5+12.3* 2841109 30.2+11.5 30.0%+12.0
Fat(g) 4491195 435+17.2 445+179 44,1189
Plant source 18.1%12.3 17.618.4 18.7x12.0 174198
Animal source 2681123 259+12.1 258*11.6 26.8+12.6
Carbohydrate(g) 193.0149.4 201.5+165.6 190.7+49.4 200.8+144.6
Calcium(mg) 491.9+198.9 504.7%£191.0 512.0+188.3 488.0+199.6
Plant source 169.8 £66.6 169.7 £62.3 175.0160.2 166.3167.4
Animal source 322.1+176.1 335.0+173.1 337.0+£172.0 321.7t176.6
Iron(mg) 10.0£6.2 10.6£9.1 11.9£10.0%* 9.2+5.2
Plant source 71140 734+5.0 8.115.5* 6.6+3.5
Animal source 29+28 3.4+44 3.81+4.9*% 26123
Sodium(mg) 2747.61914.7 2641.5+746.8 2736.21807.3 2676.5+869.7
Potassium(mg) 1908.4+550.4 1795.8+524.5 1888.8+491.5 1838.1 +572.1
Zinc(mg) 6.91+3.2 7.2+4.7 7.8+5.2% 65128
Vitamin A(RE) 556.61+308.4 533.8+221.2 517.9+203.0 565.5%+310.0
retinol(ug) 189.0+108.6 199.7£119.9 181.3%109.6 202.0+116.0
carotene(ug) 2123.6=1718.7 1949.7+1025.9 1940.9+900.8 2116.5+1723.8
Vitamin B;(mg) 0.89+0.37 0.851+0.35 0.90+0.42 0.85+0.31
Vitamin B,(mg) 1.02+0.40 1.02x0.39 1.06+0.45 0.99+0.35
Vitamin Be(mg) 1.3410.45 1.2510.45 1.27+0.44 1.3210.46
Niacin(mg) 11.0+4.0 10.2+3.9 10.9+4.2 10.5£3.8
Folic acid(ug) 162.6+55.5 158.2+51.7 163.7+51.3 158.6£55.4
Vitamin E(TE) 8.9+45 9.61+6.6 10.3£6.9** 8.6+43
Vitamin C(mg) 66.2144.0 69.3+51.0 58.1+36.4 73.9£523**

Y Values are mean=SD

*n<0.05, **p<0.01(significantly different between sex or age)
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Table 7, Overall nutritional quality of the subjects measured by nutrient adequacy ratio(NAR) and mean adequacy ratio(MAR) by

sex and age
Sex Age

Nutrients Boys Girls 5 year 6 year
Energy 0.78£0.17" 0.75%0.16 0.80£0.17** 0.741+0.16
Protein 0.97+0.09 0.97£0.09 0.99£0.05** 0.9610.10
Calcium 0.71£0.22 0.721£0.20 0.78 £0.21*** 0.67+0.21
Iron 0.84%0.19 0.82£0.18 0.88+0.16*** 0.80+0.19
Zinc 0.75%+0.19 0.71+0.19 0.79+0.19**# 0.70+0.18
Phosphorous 0.94£0.12 0.95+0.11 0.97 £0.10%* 0.93+0.12
Vitamin A 0.88+0.19 0.881+0.20 0.921+0.17* 0.8910.20
Vitamin B, 0.86+0.19 0.8410.19 0.87+0.18 0.84+0.20
Vitamin B, 0.8310.20 0.8410.19 0.86+0.19* 0.82+0.19
Vitamin Bg 0.98+0.09 0.98+0.06 1.00+0.02* 0.97+0.10
Niacin 0.83+0.29 0.79+0.10 0.84+0.20 0.80+0.20
Folic acid 0.92+0.16 0.92%0.15 0.98 £0.08*** 0.891+0.18
Vitamin E 0.91+0.19 0.92+0.16 0.95£0.13** 0.89+0.20
Vitamin C 0.8310.22 0.83£0.22 0.84£0.20 0.82£0.23
MAR 0.87+0.13 0.86+0.11 0.90 20.10*** 0.84+0.13

Y Mean*SD

*p<0.05, **p<0.01, ***p<0.001(significantly different between age)

Table 8, Index of nutritional quality(INQ) of the subjects by sex and age

Sex Age
Nutrients Boys Girls 5 year 6 year
Protein 1.91£0.44" 1.97£0.64 2.25£0.65%** 1.72%0.30
Calcium 0.94£0.31 1.02+0.32% 1.04 £0.31%* 0.93+0.31
Iron 1.33£0.95 1.49£1.26 1.69£1.56 1.22+0.54
Zinc 1.03+0.52 1.11%£0.71 1.22%0.89 0.96 +0.27
Phosphorous 1.54£0.28 1.57+0.31 1.62£0.29 1.51£0.29
Vitamin A 1.531+0.84 1.54£0.53 1.58+0.51 1.5010.83
Vitamin B, 1.30£0.51 1.32+0.51 1.39+0.68* 1.25+£0.34
Vitamin B; 1.20£0.41 1.27+0.41 1.30%0.52 1.19+0.31
Vitamin Bg 2.361£0.70 2.3610.84 2.6210.90 2.1910.60
Niacin 1.20£0.33 1.17%0.44 1.211+0.43 1.1710.35
Folic acid 1.63%0.54 1.71£0.64 2.030.60 1.4210.44
Vitamin E 1.72£0.92 1.91*1.15 2.10£1.38%* 1.61£0.64
Vitamin C 1.52£0.97 1.74£1.60 1.50£1.30 1.69+1.29
Mean INQ 1.48£0.39 1.55+0.49 1.66+0.57*** 1.41+0.28

¥ Mean+SD
*p<0.05, **p<0.01, ***p<0.001(significantly different between age)
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