REEREEE

33(8) : 901~908, 2000

Ffok waAe Gl AU :

AEAY . o h3]? . oA .

SRS zenu) GdolFae Jgane
BT AEIYUR) IRt 4GS

dodH MAdEs

ERER

Improved Nutritional Status of Children by Nutritional Management
Programs at Child Care Centers in Korea

Hyojee Joung” - Nan Hee Lee” - Young Sun Choi” - Sung Hee Cho”

Department Culinary Science,” Honam University, Kwangju 506-714, Korea
Department of Food” Beverage and Culinary Arts, Yeungnam College of Science and Techology, Kyvunghuk 712-714, Korea
Department Food Science and Nuwrition” Taegu University, Kvungbuk 712-714, Korea
Department Food Science and Nutrition," Taegu Catholic University, Kyunghuk 712-702, Korea

ABSTRACT

The study was carried out to assess whether the nutritional management program by dietician at child care center can affect
nutritional status of children at child care center. The dier intakes were measured by mother's record at home and by direct
weighing at child care centers, and the height and weight of children were measured before and after nutritional management
program for 3 months to see the effects. The energy intakes were significantly increased 56.29 Kcal after program, and protein 3.61
g, lipid 3.12 g, calcium 49.71 mg, iron .39 mg, vitamin B, 0.084 mg, vitamin B, 0.116 mg, and vitamin C 10.10 mg, respectively,
except vitamin A and niacin. The significant changes of nutrient intakes were more at higher age groups compared to at the lower
age group, and more at girls compared to boys. Although the significant increase of nutrient intakes at child care center, most
nutrient intakes at home were not significantly changed, except energy, lipid, iron, vitamin A, The changes of fat and calcium
intakes for 3 months were positively correlated to the change of Z-score for weight, and the change of Z-score for weight was
positively correlated to changes of Z-score for height. The results showed that the nutridonal management program for 3 month at
child care center can increase nutrient intakes significantly and the increased nutrient intakes can enhance children’s growth,
{Korean J Nutrition 33(8) : 901~908, 2000)
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Table 1. Average daily nutrients intakes of children from lunch and snack served at child care centers before and after nutrition manage-

ment service{n = 331}

Nutrients Before After Difference p-value®
Energy{Kcal) 381.47 (184.72) 437.76 (139.58)° 56.29 (175.900° < 0,001
Protein(g) 11.14 (6.74) 14.75 (5.07) 3.61 (7.27) < 0.001
Lipid(g) 6.90 (6.54) 10.02 (3.64) 312 (7.48) < 0.001
Carbohydrate(g) 67.29 (26.97) 71.54 (26.37) 4.25 (25.97) 0.0030
Fiber(g) 0.79 (0.65) 1.16 (0.42) 0.36 (0.73) < 0.001
Calcium{mg) 116.39 (82.38) 166.11 (75.34) 49.71 (69.38) < 0.001
Phosphate{mg) 197.09 (120.14) 289.53 (114.80) 92.44 ({119.80 < 0.001
Iron({mg) 205 (1.44) 244 (119 0.39 (1.66) < 0.001
Sodium(mg) 598.53 (883.02) 625.80 (209.38) 27.27 {910.55) NS
Potassium(mg) 451.82 (401.94) 558.35 (229.77} 106.53 {411.38) < 0.001
Vitamin A(RE) 142.59 (118.96) 15469 (168.14) 12.10 {198.65) NS
Vitamin B,{mg) 0.190 (©.118) 0.272 (0.138) 0.084 (0.135) < 0.001
Vitamin B{mg) 0.205 (©0.103) 0321 (0.164) 0.116 (0.149) < 0.001
Niacin(mg) 252 215 254 (1.7 0.02 (1.80) NS
Vitamin C{mg) 15,05 (15.10) 25.16 (16.51) 10.10 (21.18) < 0.001

a: Meani{standard deviation}

b: p-value from paired t-test for difference between before and after nutritional management service{NS: not significant at paired t-test)



BRHELREE

33(8) : 901~908, 2000/905

Tahle 2. Differences’ of average daily nutrients intakes of children from lunch and snacks at child care centers before and after nutrition

management service by age groups(n = 331)

Age 1-3 yearsin = 17) 4-5 years(n = 184) 6-7 years(130)

Nutrients Difference p value® Difference p value® Difference p value®
Energy(Kcal) 9.37 (109927 NS 32,58 (173.39) 00116 95.98 (179.78)" 0.00M1
Protein(g) 2.06 {5.25) NS 268 (7.99) 0.0001 5.13 {6.09 0.0001
Lipid(g) 096 (7.17) NS 2.64 {7.30) 0.0001 408 (7.67) 0.0001
Carbohydrate(g) -1.02 (18.76)" NS 0.26 {25.32y° NS 10,60 (26.40)° 0.0001
Fiber(g) 0.34 (0.47) 0.0088 0.24 {0.79) 0.0001 0.53 (0.68) 0.0001
Calcium(mg} 4390 (140.03) NS 43.04 62.05) 0.0001 5992 (65.16) 0.0001
Phosphate(mg) 7499 (132.68) 0.0332 82.84 (124.54) 0.0001 108.30 (110.01) 0.0001
Iron(mg) -0.17 (1.00y NS 011 (1.83r NS 0.85 (1.34)° 0.0001
Sodium(mg) 35.87 (214.83) NS -66.24 (986.71) NS 158.52 (839.20) 0.0031
Potassium{mg) 121.14 (247.38) NS 73.24 (425.31) 0.0206 151.74 (406.27) 0.0001
Vitamin A{RE) 4.85 (131.65) NS 26.29 (193.67) NS -7.03 (211.95} NS
Vitamin B,(mg) 0.094 {0.097) 0.0011 0.085 (0.147) ©.0001 0.082 (0.120) 0.0001
Vitamin B,{mg) 0.106 (0.222) NS 0.129 {0.146) 0.0001 0.096 (0.140) 0.0001
Niacin{mg) -0.06 (0.78) NS -0.10 (1.90) NS 0.20 (1.77) NS
Vitamin C{mg) 11.32 (16.22) 0.0109 7.90 (19.97) 0.0001 13.05 (23.08) 0.00M

+§: mean difference(standard deviation) of nutrient intakes between before and after nutrition management services
§§: p-value from paired t-test for difference between before and after nutrition management services
a, b, c: Different letters in the same column mean significant difference of mean value of nutrients at Duncan testie = 0.05)

Table 3. Differences® of average daily nutrients intakes of children from lunch and snacks at child care centers before and after nutrition

management service by sex groups(n = 331}

Age Boysin = 163) Girls(n = 168} Total{n = 331)

Nutrients Difference p value® Difference p value® Difference p value'
Energy(Kcal) 44.46 {190.02) 0.0033 67.77 (160.76) 0.0001 56.2% (175.90) 0.0324
Protein(g) 3.08 (8.48) 0.0001 413 {5.83) 0.0001 361 (7.26) 0.0000
Lipid(g) 273 (7.76) 0.000 349 (7.18) 0.0001 312 (7.47) NS
Carbohydrate(g) 2.65 (27.78) NS 5.81 (23.93) 0.0019 425 (25910) NS
Fiber(g) 0.30 (0.89) 0.0001 0.41 (0.58) 0.0001 0.35 (0.74) 0.0000
Calcium{mg) 43.80 (69.11) 0.0001 55.45 (69.36) 0.0001 49.71 (69.38) NS
Phosphate(mg) 79.01 (129.23) 0.0001 105.47 (108.69) 0.0001 92.44 (119.80) 0.026%
lron{mg) 0.29 (1.97) NS .47 (1.28) 0.000t 0.39 (1.66) 0.0000
Sodium{mg} -43.52 (1140.27) NS 95.97 (606.16) 0.0417 27.27 (910.55) 0.0000
Potassium{mg) 76.51 (495.65) NS 135.65 (307.19) 0.0001 106.53 {411.38) 0.0000
Vitamin A{RE) -0.4% (179.67} NSS 24.23 (215.32) NS 12.10 {198.65) 0.0210
Vitamin B,(mg) 0.071 {0.147) 0.0001 0.097 (0.121) 0.0001 0.084 (0134 0.0136
Vitamin By{mg) 0.104 (0.133) 0.0001 0.126 0.162) 0.0001 0.116 (0.149) 0.0126
Niacin{mg) -0.10 (1.98) NS 0.135 (1.623) NS§ 0.02 (1.81) 0.0111
Vitamin C{mg) 8.77 (22.48) 0.0001 11.38 (19.80) 0.0001 10.10 (21.18) NS

*§: mean differencelstandard deviation) of nutrient intakes between before and after nutrition management services
§§: p-value from paired t-test for difference between before and after nutrition management services
§§§: p-value from t-test for difference of nutrient intakes before and after nutrition management program between male and female groups
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Table 4. Average daily nutrients intakes of children from meals at home before and after nutrition management service(n = 79)

Nutrients Before After Difference p-valueb
Energytkcal) 927.76 (309.88) 833.41 (310.88)" -94.34 (350.38)° 0.017M
Protein(g) 32,03 (1215 3034 (14.45) -1.68 (14.65) NS
Lipid{g} 28.63 (12.65) 23.70 (13.00) -493 (15.83) ¢.0070
Carbohydrate(g) 137.44 (45.83) 126.32 (46.10) -11.11 (55.82) N$
Fiber(g) 2.01 (1.08) 2.02 (1.33) 0.01 (1.38) N$
Calcium{mg) 320.06 (166.88) 306.73 (165.91) -13.33 (176.69) NS
Phosphate{mg) 551.18 {208.37) 511.53 (212.47) -39.64 (1241.96) NS
fron{mg) 5.34 {3.34) 4.35 (247} -098 (3.950) 0.0269
Sodium{mg) 1521.15 {1136.46) 1394.31 (787.85) -126.84 (1140.74) NS
Potassium(mg) 1262.01 (542.37) 1104.91 (575.42) ~157.11 (654.64) 0.0361
Vitamin A{RE) 398.66 (474.05) 347.43 (476.07) -51.23 (624.15) NS
Vitamin B.{mg) 0.557 0.277) 0.561 (0.340) 0.004 (0.389) NS
Vitamin Bxmg) 0.604 {0.264) 0.572 (0.294) -0.031 (0.352) NS
Niacin(mg) 6.22 (3.29) 5.89 {4.0) -0.33 4.14) NS
Vitamin C{mg) 43.01 (34.74) 37.44 {31.80) -5.56 (45.87) NS

*a: Mean(standard deviation)

b: p-value from paired t-test for difierence between before and after nutrition management service{NS: not significant at paired t-test)
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Tahle 5. Changes of height, weight and arm circumference of children before and after nutrition management service

Sex Measurement Before After Difference pl\.'alueh
Boys(n = 163)  Heightlcm) 106.7 {7.8) 108.5 (7.77 1.8 (1.0 0.0001
Weight(Kg) 180 (3.1) 189 (3.2) 0.9 ©.8) 0.0001
Arm circumference{cm;) 17.3 (1.3) 17.8 (1.6) 0.5 0.7 0.00¢1
Girds{in = 168)  Height{cm) 105.6 (8.0) 167.3 (8.1) 1.7 (1.0} 0.0001
Weight(Kg) 17.5 (3.1) 18.2 (3.3} 0.8 {0.8) 0.0001
Arm circumference(cm) 17.3 (1.5) 17.8 (1.7} 0.5 {0.8) 0.0001
#a: Meanistandard deviation)
b: p-value from paired t-test for difference between before and after nutrition management service
Table 6. Changes of Z-score® for height and weight of children before and after nutrition management service
Sex Measurement Before After Difference P-value®
Boys(n = 163) Height(cm) 0.336 (0.815 0.346 (0.815) 0.009 (0.468)° NS
Weight{Kg) 117 (0.904) 0.268 (0.918) 3.151 (0.433) 0.0001
Girlsin = 168) Heighticm) 0.337 (0.913) 0.264 (0.950) -0.073 {0.437) 0.0318
Weight(Kg) 0.134 (0.989) 0188 (1.021) 0.054 (0.488) NS

*a: z-score was calculated by using standard growth tables for Korean children(1998)

b: Mean{standard deviation)

c: p-value from paired t-test for difference between before and after nutrition management service
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Table 7. Corelation coefficients between changes of Z-score for
height and weight and changes of nutrient intakes before and after
nutritional management program(n = 131)

Changes of 7

Changes of Z

Variable score for weight  score for height

Changes of energy intake{Kcal) 0.0923 0.0107
Changes of protein intakes(g) 0.0522 0.0001
Changes of fat intakes(g) 0.1737% 00757
Changes of carbohydrate intakes(g) 0.0.0289 -0.0283
Changes of fiber intakes(g) 0.0368 0.0150
Changes of calcium intakes(mg) 0.1495%=* 0.0747
Changes of phosphate intakes(mg) 0.0151 -0.0124
Changes of iron intakes(mg) 0.0495 -0.0282
Changes of sodium intakes{mg} -0.0041 -0.0317
Changes of potassium intakesimg) -0.0303 —-0.0436
Changes of vitamin A intakes(RE} - 0.0215 -0.0086
Changes of vitamin B, intakes{mg} -0.1174* -0.0913
Changes of vitamin 8, intakes(mg} -0.0839 - 0.0392
Changes of niacin intakes{mg) 0.1304* 0.0008
Changes of Vitamin C intakes{mg) 0.0520 0.03099
Changes of 7-score for weight NA 0.6027%**

*: p <005, #x: p < 0.001, #+: p < 0,0001
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