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ABSTRACT

The aim of this investigation was to collect the baseline data about growth, dietary behaviors, nutrient intakes and dietary quality of
children at child care centers for planning nutriional management program. The dictary intakes were measured by weighing method
for intakes at child care centers and by dietary records by children's mothers for intakes at home. The weight and height were
measured and calculated Z-scores by using standard of the same age groups. The children were 163 boys and 168 girls and the mean
age were 55.6 months(12 - 78 months) and 56.0 months(16 - 78 months}, respectively. The Z-score for height(0.33) and weight(0.
11) showed that the growth of children were above average. Nutrients intakes such as energy, protein, fiber, iron, sodium, potassium,
vitamin A, vitamin By, vitamin C, niacin of boys from lunch and snack at day care centers were significantly higher than those of girls,
and the meals ar child care centers provided 20— 37% of RDAs. The daily energy intakes were 1331.2kcal(83.1% RDA), protein 44.
26g(109.3% RDA), calcium 437.73mg(72.4% RDA), iron 7.24mg(72.4% RDA), viamin A 459.6RE(113.1% RDA), vitamin B, 0.
74mg(93.4% RDA), vitamin B, 0.79mg{79.7% RDA), niacin 7.66mg(69.9%RDA), and vitamin C 56.84mg(142.1%RDA). The
mutnents which more than 50% of subjects ate less than 75% RDA were calcium, iron, niacin, and vitamin B,. The average mean
adequacy ratio was 0.80 and mean dietary varicty score was 22,42, and those are positively correlated to % RDA of nutrient intakes. In
summary, the children using child care centers consumed most nutrients below level of RDA and the nutriional management
program at child care center is required to enhance the nutritional status of them. (Korean J Nutrition 33(8) : 850~ 900, 2000)

KEY WORDS: nutrient intakes, dietary quality, growrh, child care center.
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Table 1. General characteristics of & child care centers

Day care center

A B C D E F
Establishment{year) 1995 1992 1996 1993 1995 1993
Type of permission public public private licenced licenced private
No. of children enrolled 72 79 50 55 137 55
Mean age of children: Mean(+ SO} 49(+ 1.1} 4.8(x 1.3) 4.1+ 0.7} 4.7(+ 0.9) 54(x 1.0) 5.5(+ 1.0)
No. of persons working for meal service 1 1 1 1 1 1
Meal planner principal cook, officer, principal principal principal, none

teacher teacher teacher

Meal type single single single single single single
Table 2. Distribution of subjects by age and sex Noe)  AARY A, ), aejw AFay Y4S EMEldn A

Age{month}) Boys Girls Total
< 36 6( 3.7) 11( 6.5) 17¢ 5.1)
36-47 ©38(23.3) 30 17.8) 68( 20.5)
48-59 54( 33.1) 62( 36.9) 116( 35.1)
60-71 48( 29.5) 42( 25.0) 90( 27.2)
> 72 17( 10.4) 23(13.7) 40(12.1)
Total 163(100.0) 168(100.00 331(100.0)

~ Distribution of subjects by age and sex was not significantly dif-
ferent at Chi-squre test(p > 0.05)
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Table 3. Mean height, weight and Z-score for standard weight and

height of same age by sex Mean{S[)
Boysin= 163) Girls(tn = 168) Totalin = 331)
Height 1068 (78 ) 1057 (8.0 ) 106.21(8.0)
Weight 18.0 3.1 17.5 (31) 17.7333.1 )
Z-score for height (1.34(0.82) 0.34(0.91) 0.34(0.87)
Z-score for weight  0.12(0.90) 0.13(0.99) 0.13(0.95)

— Mean weight, height and Z-score were nat significantly different
by sex and age groups(p > 0.05)

- Z-score calculated by(weight-standard weight at the same age)/
standard deviation of same age group)
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Table 4. Menus served at child care center during study

Day care center

A B C D E F
Day 1
Morning Sponge cake Corn, boiled Chocopie none none none
snack Milk Roasted barley tea
Lunch Jajang bab Cooked rice with Jajang bab Jajang bab Cooked rice  Sujebi with potato
Danmuji various cereals Cucumber salad Kkakdugi Kkakdugi Kimchi
Beef soup with radish Laver, toasted Plum
Laver, toasted Stir fried potato
Cucumber salad
Afternoon Watermelon Yogunticurd) none waffle none none
snack Cookie Yogurt
Day 2
Morning Wafers Cubed rice cake, toast Snack(@Fota]) none none none
snack Milk Milk Yogurt
Lunch Cooked rice with Jajang bat Cooked rice Cooked rice Cooked rice Cooked rice
green peas Soybean paste soup  Soybean paste Stir fried fish  Stir fried anchovy
Potato soup with spinach and  soup with Chinese paste Yulmu muchim with
Cucumber salad soybean curd cabbage Cabbage salad soybean paste
Pacific saury stew Hard boiled anchovy  Egg fried roll Kkakdugi Stir fried fish paste
Stir fried pumpkin  Dan mu ji salad with squid
Kkakduki Laver, toasted
Yogurtlcurd)
Afterncon  Sorghum ball cake Potato, steamed none Milk none none
snack Tomato Yogurt Big pie
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Table 5. Amounts of meals eaten at child care centers measured by direct weighing method 8
2— dyears 4-5 years 7years Total pvalue®
No mean{SD) No mean(SD No  mean{SD) No  mean(SD)
Lunch
Cooked rice 56 97.3(42.7° 147 1381477° 76 136.4(488° 279 1294 49.6) 0.0001
Cooked rice with various cereals 15 86.030.3°F 38 109.3(20.1* 19 102.1(25.8° 72 1025 (23.3) 0.0004
Cooked rice with green peas 17 1229(19.6F 27 177.031.10° 17 1653(324° &1 1586 (36.4) 0.0001
Jajang bab 70 160.7(50.9 105 197.3(65.7)° 56 215.8(84.3)® 231 190.7 (69.4) 0.000
Soy bean paste soup with chinese cabbage 10 62.0(175" 28 34602037 9 40.6(22.9° 47 416 (22.7) 0.0046
Beef soup with radish 15 59.1(17.47 38  68.9( 3.9° 19 68.3( 9.9° 72 66.7 (10.4) 0.000%
Soybean paste soup with soy bean curd and spinach 26 102.3(49.2) 10 98.5(13.9) 14 1153483} 50 105.2 (43.9) NS
Potato soup 17 181.0(3347 27 212901.02° 17 211.7Q204" 61 203.9 (25.5) 0.0001
Stir fried potato 13 32.1(7.5) 76 28.9( 9.6} 35 29.6(18.1) 124 295 (12.7) NS
Sujebi with potato 6 238.0(43.9) 29 248.6(80.5) 14 283.8(75.4) 49 25374 (76.3) NS
Fried egg roll 10 15.2.(11.5) 28 19.1(12.9) 9 13.7{ 7.6) 47 17.2 (11.8) NS
Laver, toased 32 35019 145 380 1.7) 67 3H7 244 37 (1.8 NS
Kkakduki 24 11.2( 8.3 106 18.2( 9.1 50 17.3( 9.6 180 17.0 ( 9.4)  0.0007
Pacific saury{canned) stew 17 37.6( 43). 27 41.1( 5.8) 17 39.4( 2.4) 61 39.7 ( 4.8 0.0079
Dan mu ji 17 18.8( 2.8) k2| 22.3(5.3) 17 22.1( 3.6) 65 21.3 ( 4.5) 0.0046
Dan mu ji salad 10 22.0(15.1) 28 22.5(14.1) 9 17.8( 9.3) 47 215 (134 NS
Stir fried anchovy 6 31 N 3.7(16) 14 43019 51 38(16) NS
Hard boiled anchovy 39 7.3029Y 48 g6( 1.9° 30 770347 117 84 (29 0.0006
Kimchi, Korean cabbage 6 BO( 1.3 29 103(35™ 14 1280 26" 49 107 (3.4) 0.0001
Cabbage salad 13 1430097 77 207002¢° 38 215092 128 203 {10.1) NS
Stir fried fish paste with squid 6 15.3{3.2F 31 2490124% 14  33801.2° 51 26.23(12.5) 0£.0001
Stir fried fish paste 13 26.8(15.6) 77 31.6{12.2) 38 257(9.7) 128 294 {121y 0.0354
Yulmu muchim with soy bean paste 6 93(1.00 31 11.3(49 14 127(48 51 114 (46) 00113
Cucumber salad 56 18.3( 39" 75 3010 7.9 46 27.7(30.9° 177 257 00.7)  0.0001
Yogurt{curd) 6 100.0( 0.0) 31 100.01 0.0 4 100.0( 0.0) 51 100.0 ( 0.0 NS
Stir fried pumpkin 26 62059 10 78(64 14 41( 68 30 59 (6.2) NS
Morning snack
Cubed rice cake, toasted 18 344(148) 36 389(54) 17 356(6.3) 71 369 ( 9.5) 0.0002
Snack(%#) 26 8.7( 6.3) 10 6.0( 5.2) i4 9.6( 7.4) 47 8.5 (64) 0.0062
Yogurt, liquid 26 65.0( 0.0) 10 65.0( 0.0) 14 65.0( 0.0} 30 65.0{ 0.0 NS
Milk 33 101.3(18.9) 67 106.7{ 5.1) 32 1059( 79 132 1052 (109 NS
Wafers 17 30.0( 0.0) 27 30.0( 0.0) 17 30.0( 0.0 61 300 (0.0) NS
Steamed corn 15 72.6(37.4) 38 67.4(14.5) 19 65.2(23.6) 72 679 (231) 00336
Choco pie 26 14.8( 0.2 10 1500 0.0 11 14.8( 0.2 47 149 ( 0.2) 0.0001
Sponge cake 17 7147 N 39.6(1.8° 17 18.8( 3.3 65 387 (3.3) 0000
Afternoon snack

Dukbokki 4 1200 (13.5) NA
Tomato 17 30.0( 3.5¢ 27 38.1(3.9° 17 364 49° 61 334 (5.3) 0.000
Snack{+-2}3}3h) 10 600 ( 0.0) NA
Watermelon 18 85.5(50.3) 33 85.9(24.0) 20 101.0(57.7) 71 90.0 (42.8) NS
Sorghum ball cake 17 39.4( 24% 27 48.1(3.9° 17 4650 49° 71 45.2 { 54} 0.0001
Waffles 9 73029 28 872(00 11 B7(0.1) 48 85 (1.3 NS
Yogurt, liquid 28 71.7(29.0) 71 79.4(20.3) 29 76.3(25.7) 128  77.0 (23.7) NS
Yogurticurd) 15 102.6(28.4) 38 109.6( 5.7) 19 107.9( 9.1) 72 1074 (14.2) 0.0009
Milk 12 116.6(38.9) 35 100.0( 0.0 10 110.0(31.6) 57 105.2 (22.5) 0.0001
Steamed potato 17 3852296 36 583(216)° 17 517244 70 519 (254) N§
Cookie 17 25.00 0.0y 31 25.00 0.0) 16 25.0( 0.0) 82 25.0 ( 0.0) NS

A: p-value of ANOVA test for mean difference of intakes by age, NA: not available, NS:
a, b, ¢ The different letter means the significant difference of mean between groups at Scheffe's test(p > 0.05)

not significant
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Table 6. Average daily nutrient intakes and percent RDA(recommended dietary allowance) of children from lunch and snacks at child care

centers by sex

Nutrients Boysin = 163) Girls(n = 168} Totalin = 331) %RDA
Energyikeal) 386.80( 200.56) 376.290168.37)° 381.47(184.72)* 24.10011.77)°
Protein(g) 11.44( 813 10.84( 5049 11140 4.25)™ 27.93017.10}
Lipid{g) 7.05( 6.98) 6.76( 6.10) 6.90( 6.59) NA
Carbohydrate(g) 67.95( 28.73) 66.65( 25.20) 67.29( 26.97} NA
Fiber(g) 084 079 0.76( 0.48) 0.80( 0.65)* NA
Calcium(mg) 117.58( 79.17) 115.23( 85.60) 116.40( 82.38) 19.46(14.24)
Phosphate{mg) 202.06( 134.18} 192.26(104.92) 197.09(120.14)* NA
lron{mg) 2130 .72} 1.97¢ 1.10) 205( 144 20.53(14.42)
Sodium(mg) 651.38(1108.47) 547.24{(586.07) 598.53(883.03)** NA
Potassium(mg) 469.27( 479.72) 434.88(308.88) 451.82(401.94)** NA
Vitamin A{RE) 139.23( 128.30) 145.84(109.44) 142.59(118.97)* 35.29(29.97)
Vitamin B,img) 0.9( 0.14) 0.18( 0.09 0.19( 0.12)* 23.67(15.02)
Vitamin Ba{mg) 0.21C  0.10) 0.21( 0.10% 0.21¢ 0.10) 21.05(11.78)
Niacin{mg) 2.59(  2.36) 2.45( 1.94) 2.52{ 2.151* 23.25{(19.75)
Vitamin C(mg) 15.49( 17.37) 14.63( 12.57) 15.05( 15.11* 37.64(37.77)

a: Mean(standard deviation)

b: percentage of Korean recommended dietary allowance(Korean Nutrition Society, 1995)
+: The nutrient intake between boys and girls children was significantly different at t-test(p < 0.05)

Table 7. Average daily nutrients intakes and percent RDA(recommended dietary aliowance) from meals at home and child care center by sex

Nutrients Boys(n = 63) Girls(n = 68) Totalin = 131} %RDA
Energy(kcal) 1333.30( 389.89) 1329.32( 376.34) 1331.27{ 381.55) 83.07(23.04)°
Protein(g) 44.61( 15.26) 43.91( 14.00) 44.26( 14.58) 109.29(33.12)
Lipid(g) 36.57( 15.28) 35.97( 15.12) 36.27( 1544} NA
Carbohydrate(g) 205.75( 64.53} 208.68( 56.37) 207.21( 60.28) NA
Fiber(g) 2771 1.27) 2.92( 1.30) 2850 1.29) NA
Calciurmn(mg) 443.07( 168.34) 432.62( 164.77) 437.73( 165.96) 72.43(27.7D)
Phosphate(mg) 763.94( 233.78) 760.39( 248.77) 762.13( 240.64) 125.75(38.35)
tron(mg) 7.60( 3.75) 6.8%( 275 7.24(  3.287 72.39(32.86)
Sodium(mg} 2072.25(1167.70) 2180.39(1206.83) 2127.57(1184.55) NA
Potassium(mg) 1655.59( 496.85) 1782.30( 700.25) 1720.40( 610.43) NA
Vitamin A(RE) 509.05( 506.63) 412.37( 207.75) 459.60( 385.56)** 113.06(96.69)
Vitamin Bi(mg) 0.75( 0.34) 0.74( 0.27) 0.74(  0.30) 93.40(36.82)
Vitamin B{mg) 0.80( 0.26) 0.78( 0.26) 0.79( 0.26) 79.72(26.82)
Niacin{mg} 7740 4.26) 7.59( 350 7.66( 3.88) 69.88(34.71)
- Vitamin C({mg) 50.60( 25.31) 62.81( 41.24) 56.84( 34.81* 142.12(87.02)

a: Mean(standard deviation)

b: percentage of Korean dietary allowance($t=-4%23], 1995)

*. The nutrient intake between boys and girls children was significantly different at t-testt«: p < 0.05, #=: p < 0.001)



Table 8. Average percentage of Korean RDA for daily nutrients intak-
&5 of children and distribution of subjects by percent RDA(n = 131)

Nutrients % RDA

Mean(SD) < 75%" 75-125%"° > 125%"
Energylkcal) 83.07(23.04) 49(37.4) 75(57.3) 7{5.3)
Protein(g) 109.29(35.12)  16(12.2) 8011} 35(26.7)
Calcium(meg) 724427.72)  79460.3)  46(35.1)  6( 4.6)
Iron(mg) 72.39(32.86) 85(64.9)  33(252) 13(9.9)
Vitamin ARRE)  113.06(96.69) 34(26.0) 73(55.7) 24(18.3)
vitamin By(mg}  93.40(36.81) 40{30.5) 73(55.7) 18(13.7)
Vitamin Byfmg)  79.71(26.81) 71(54.2) 54(41.2) & 4.6)
Niacin(mg) 69.88(34.70) 85(64.9 39(29.8)  7(5.3)
Vitamin C(mg) 142.12(87.02) 17{13.0) 58(44.3) 56(42.7)

a: Mean(standard deviation) of average percentage of RDA for dai-
ly nutrient intakes

b: Number of subjectipercentage of total subjects}

+ Distribution of subjects between sex and percent RDA of daily
nutrient intakes was not significantly different at Chi-square{p > 0.05)

Table 9. Daily nutrient intakes as nutrient adequacy ratio(NARY and
dietary variety score by age and sex

Boysin=63) Girdstn = 68) Totalin = 131)
Energy 0.79(0.16) 0.80(0.18) 0.79(0.16)
Protein** 0.93(0.10) 0.91{0.15) 0.92(0.12)
Calcium 0.70¢0.22) 0.68(0.22) 0.69(0.21)
Phosphorus** 0.98(0.05) 0.95(0.12) 0.96(0.09)
Iron 0.68(0.20) 0.65(0.21) 0.67(0.21)
Vitamin A 0.84{0.18) 0.84(0.15) 0.84(0.17}
Vitamin B, 0.82(0.17) 0.83{0.19) 0.83(0.18)
Viamin B, 0.75(0.18) 0.76(0.20) 0.75(0.19)
Vitamin C 0.91{0.16) 0.91(0.16) 0.91{0.16)
Niacin 0.65(0.22} 0.65(0.23) 0.65(0.23;
MAR" 0.81(0.11} 0.80(0.14) 0.80{0.12}
DVs* 22.02(3.71) 22.80(3.93) 22.42(3.82)

a: NAR(Nutrient Adeguacy Ratio) was significantly different between
sex groupstx: p < 0.05, = p < 0.001)

b: MAR(Mean Adequacy Ratio} is average of 9 nutrient adequacy
ratios(protein, calcium, phosphorus, iron, vitamin A, vitamin B1, vi-
tamin B2, vitamin C, niacin)

c: DVS(dietary variety score) counts the total number of food items
consumed

~The mean MAR and DVS was not significantly different by age
groups at Scheffe's test(p > 0.05)
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Table 10. Major food items contributing to nutrient intakes(n = 131)

Rank Energy -~ Protein Fat Calcium Iron
Food Yototal Food Yototal Food Ytotal Food Yetotal Food %total
1 Rice 35.51 Rice 20.87 Milk 13.74 Milk 34.11 Choco pieERH0]) 16.46
2 Milk 6.26 Milk 10.24 Corn oil 7.61 Yogurt{curd) 11.64 Rice 9.67
3 Snacks(¥zzh) 3.7 Ege 4.76  Snacks(~¥T3h)  6.56 Anchovy 5.20 Potato 463
4 Yogurticurd) 2.36 Beef 4.65 Pork 6.32 Yogurt{liquid)  4.19 Egg 4.05
5 Yogurtiliquid) 2.28 Pork 4.51 Egg 5.66 Ice cream 3.66 Sea weed 3.16
6 lce cream 211 Fish paste(e=l) 4.13 Ice cream 5.63 Fish paste 2.02 Corn 3.00
7 fgg 193 Potato 308 Soybean oil 5.56 Laver 1.89 Jajang(3-2h) 2.71
8 Potato 176 Anchovy 273 Rice 335 M'{:‘(}Sﬁi‘:’jm 1.76 Anchovy  2.40
9 Sponge cake 1.72 Yogurt{curd) 244 Wafersigliat2)  3.20 Epg 1.76 Yogurt{curd) 222
10 Com oil 160 Jajangty) 239 Besf 2.70 Pacc':fn:l“w 1.64 Beef 2.21
Rank Vitamin A Vitamin B, Vitamin B, Vitamin C Niacin
Food Yototal Food Yototal Food Yototal Food Y%total Food Ytotal
1 Laver 19.49 Rice 2196 Milk 24.88 Potato 16.23 Rice 21.32
2 Carrot 17.92 Pork 8.15 Laver 6.51 Melon 8.56 Potato 7.21
3 Milk 6.37 Milk 7.69 Rice 6.25 Watermelon 7.42 Pork 5.56
4 Carrot juice 6.37 Potato 5.46 Egg 5.45 Pumpkin 5.41 Sorghum ball  5.49
5 Egg 5.85 Yogurticurd) 5.07 Yogurt 5.40 Kkakduki 4.55 Green peas 4.53
6 Ice cream 457  Water melon  4.66 Yogurt{curd) 5.40 Yogurt{curd) 4,51 Chicken 3.51
7 Water melon 4.00 Laver 3.26 lce cream 352 Orange juice 4.15 Mackerel 2.60
8 Tomato 3.01 Kkakduki 2.56 Pork 2.49 Kimchi 182 Laver 2.55
g H?Of:;‘:‘: sy Eee 2.26 Laver 2.06 Laver 380  Pacific saury  2.38
10 Yogutfcurd)  2.03 Kimchi  1.24 M':Ozti}:;jer' 1.74 Cabbage 338 Melon 235

Table 11. Correlation coefficients between nutrient intakes and die-
tary variety score(n = 131}

Variable MAR? Dvs"
Age 0.0053 0.03588

Z score for weight 0.1538 0.1797

Z score for height - 0.0020 0.0958
%RDA for energy 0.7736+ 0.2723*
%ROA for protein 0.7864*** 0.2627*
%RDA for calcium 0.6558%** 0.2630*
%RDA for iren 0.6112%** 0.2662*
%RDA for vitamin A (3.2959* 0.0118
%RDA for vitamin B, (0.7483%** 0.2922*
%RDA for vitamin B, 0.7327+++ 0.1832%
%RDA for vitamin C 0.4473*++ 0.2104*
%RDA for niacin 0.6504*** 0.32489**
MAR NA 0.3316™*

+ p < 0.05, = p < 0.007, == p < 0.0001
a: MAR{Mean Adequacy Ratio) is average of 9 nutrient adequacy
ratios(protein, calcium, phosphorus, iron, vitamin A, vitamin B1, vi-
tamin B2, vitamin C, niacin)
b: DVS(dietary variety score) counts the total number of food items

consumed
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