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Abstract

Although it is rapidly increasing the number of day-care centers in Korea, the quality of food and
nutrition services is not improved sufficiently. The purpose of this study was to investigate the
nutrition and health status of children in day-care center. Menus for lunch of 253 centers were
collected and the content of nutrients was analyzed. Nutrient intakes from lunch and snacks of 90
children were investigated using weighing method and those from breakfast and dinner by 24-hour
recall method surrogated from their mothers. Anthropometric indices of height, weight, skinfold
thickness, the ratio of fat were measured. The lunch menus for children contained 437.0+138.9
Kceal, 17.6+6.7gr protein, 153.9+87.7mg Ca, 3.63+1.6mg Fe, 164.5+158.2RE Vit A. and
4.46+3.0dmg Vit B;. Energy, Ca and Fe supplied were below one third of RDAs. Mean daily
calorie intake of children aged 3 years was 1303.0+474.0Kcal/day, 1322.3+442.4Kcal in aged
four, 1307.0+545.9Kcal in aged five and 1497.14-93 5Kcal in six year of age. Intake of iron,
vitamin A and vitamin B were below RDAs.

Key words: nutrient intake, day care center, children, menu, anthropometric indices
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<Table 1> General characteristics of children
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<Table 2> Children’s attitude in meal time

Attitudes of children ’ N %
E N(%) Eat every kinds of food 9 115
; boy 44(55.0) Eat most kinds of food commonly 32 410
Sexuality )
girl 36(45.0) Eat favorite food and don’t eat one or 19 244
2 2(27 two foods. )
3 21(28.0) Eat only favorite food and don’t eat 16 205
Age(yr) 4 23(30.7) various kinds of food ’
5 19(25.3) Don’t eat well most kinds of food 2 2.6
6 10(13.3)
<6 12(15.4) <Table 3> Food items of dislike in children
Year of enterance into 6-12 31(39.7)
day-care center(month) 12-24 29(37.2) Foods N | % Foods [ N | %
24-36 61T Onion 40 | 500 Kimchi 11 1138
0 27(40.3) Green vegetables| 30 | 37.5 |Amixedrice dish| 22 | 27.5
Number of 1 7(10.4) White Vegetabl.es 16 | 200 Soup 5162
. 2 13(194) Carrot, Pumkin | 18 | 22.5 Broth 11 1138
Sister or Brother
3 18(26.9) Pork 0 0.0 Namul 19 238
4 2 3.0) Chicken 0 | 00 Chun 21 25
Full time job 772 1.3 | R tabl 20 | 250
Oceupation of Mother m.ne 0 61(77.2) Beef 1 3 | Raw vegetables
No job 18(22.8) Beans 41 512 Salad 14 1175
<1,000 8(10.3) Seaweed 0 0.0 Fried 1 1.3
Monthly Income 1,010-2,,000 30(38.5) Fish 1 1.3 | Broiled fish 1 13
(1,000 won) 2,010-3,000 25(32.1) Spinach 12 | 1501 Foodboiled | 13
3,010-4,000 15(19.2) Sprouted Beans| 5 | 62 | Withseasoning ’
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<Table 4> Children’s favorite food

Meats 29(36.2) | Cake, Bread, Dduck | 27(33.7)
Fishery 16(20.0) Fruits 16(20.0)
Kimchi 10(12.5) Snacks 10(12.5)
Broth 6( 7.5) Fried chicken 8(10.0)
Noodle 5( 6.2) Ramen 5( 6.2)
Gomguk 4( 5.0 Ice cream 4 5.0)
Dried Ban-chan | 2( 2.5) Milk, Yogurt 6( 7.5)
Nothing 8(10.0) |Maize, Potato, Sweet potato| 2( 2.5)
Nothing. 2( 2.5)

<Table 5> Difficulties in preparing children’s food

Time for preparing meal is too tight
My child eats too much food

My child eat only delicious dishes

I don’t know various cooking method for children

23 ojuUrt AR R4%E 7HR B

31%E} oMU ES] ofel7} 2 HZ] Fe
oy $gEeldnh olfe A 2 AN
ojrjlEo] AL ZhY SlojA FEE 4
AU AZre] BEF AR Qo AAY d9dk of
o7} WAL FANH149I%) Th¥T ZEHE EE&
A(188%) % oFFS A3 AAENIE oPA TEe
2902 ey g g frol EHAA HotE9
olHUES Aoz Zayo #HeF Ao} ofFe]
Ak 93 Z8o] BOF ASE BRI ofo]
Eo) g ¥R ¥ v el FE2Y g=E BH
575%¢) 25| & LA AAE HIANEE 5t
T 9AY 2242 AYHPAL E7HA Holg A4k
226%°1 3t} (Table 6)

FHHQ oA ol EEY AYHY AL 4
3 WEAl Bad HAgEelth ofdd A of
E5L HAE AZA G obgd viE A F
GMHAZ B Aoz A Utk E 2AEF B
GAA oI5 o}F A} AHEEE (Table 7)ol
A Q%o Mid AHse AeE AA okse
462%0) E3atgdon dFdo| 4-53)71 225%, 1-23]
g A9} 75%F UelGA ol HALE AZE obF
Eo| gsith 53] 5%9) olfgEL ofEE AFH HA
Fevy SHsiA o8] A7 AV YEd T
ASE AAFEA

oS 3R] 9 olREE 632%9 oHUE
o] olo]Eo] W7} gojsly] WFeo] HA = b &
gdon g ¥ Alzte] g7l Wi ofE HolA]
23l ofuUEL A9l 203%Y oA Gfol B
S ofd A4 olgEd Wig wigst BT
Aoz Rtk oAAlY dHele HEFHA &

o
®
k1

ol

o % IS
P

[e]
ok o
©

<Table 6> Parent's attitude to eating behavior of children

o e w
Let the children what they want to do 12(15.0)
Try to suggest to eat meals 46(57.5)
Express anger or to scold 4( 5.0
Get away the dishes 7( 8.8)
Forced to eat all the dishes 11(13.8)
Mother’s opinion about her children’s eating habit.
very good 5( 6.2)
good 17(21.3)
moderate 44(55.0)
bad 12(15.0)
severely bad 2(25)
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<Table 7> Frequency and type of breakfast

4,0, s, A5 9BE UAE A5 Fel
— = ZPA frobe] A5 wgle) g AAA e
Eating frequency of breakfast - el 9 OO?X]QE]’ = A% g e 5
Everyday v a9 AR GBS DAY, AT HEAH L Ao
L5 thmes/ok 8 | s B 870 99 8 2 QR wEny AHY
3-4 times/wk 15 18.8 Ao F Ex FYLH FHEZZ I 2oAE
1-2 times/wk 6 75 7433}9?\2“4 12)14)% }.}\]'oﬂj\i—‘;— E%%}_%Oﬂk] = Og OC}:
Never 4 5.0 o] AlFsiths A BoFT ot}
Reason of skipping breakfast
There is no time to eat breakfast 17 29.8 3) REAY obse] A74e
Children do not want to eat breakfast 36 63.2 Aol H8AA olE5e AZAEHE XAMSE A
Adults would not eat breakfast 1 1.8 (Table Dol VPt ZAH 825%9 o}5E5L FHo)
Others 3 5.3
Type of breakfast <Table 9> Health status of children
Korean style(rice and side dishes) 68 87.2
Bread or cereal and milk 8 10.2 Contents ; : N(%)
Others 2 26 . Have a disease 14(17.5)
Disease K
Have not a disease 66(82.5)
SAFT Q= A7 §12%2 A BIon hgol S s
AEE 9 w3 95(102%) 2 et Disease of eyes I 1:3)
HEAA o259 AFae AP 98 1079 Kinds of Disease Carious tecths 1 13)
TS M 58 Axol Qs 2AMsIYITh (Table Dermititis 1( 1.3)
8 & = %ol AAEFd TVE RAY Azt Ozena 1(13)
& A ke o5l AA ) 519%% VFERLEA 7} Have an allergy 4 5.1)
&3 Jehhs 2RE AAGH o)glon Aage)  FoodAllery Nothave anallergy | 75(94.9)
U Foll ZAAE e AFE 317%9) oFEdAA Ve Peach 2(25)
Y2 AT A= (Table 6)o)] Ve Az olmy) Kinds of Allergen Egg 1(13)
& o}5Ee Agwd daf TAY e B0 1 Mayonnaise I(13)
AzZbsles ouuE QA 275%0) B3 gom Lpm Nutritional Yes 21(26.3)
HolAL}; w9 ey 7 $het A= 175%% Vet Supplementation No 59(71.7)
WA Gfol REARNA ol s ASEe Auet Vitamins and minerals | 13(65.0)
71 9% JUuS T2 sfutsle] Loja P} Kinds of supplements | A tonic 2(10.0)
052 BAFAD. Gilespel froke] ool A3 ] Others 350
<Table 8> Food habits of children in day-care center
| verystrong | - swong | moderate | litde | very Jirtl
o [721263) | 27337) | 25(313) 6(7.5)
- Calmness during meals 18(22.5) 21(26.3) 21(26.3) 13(16.3)
Having meals without other’s help 32(41.0) 25(32.1) 13(16.7) 5(64)
Playing with toys or watching TV during meals 5( 6.3) 36(45.6) 14(17.7) 18(22.8)
Taking long meal time 9(11.7) 1924.7) 33(42.9) 10(13.0) 6( 7.8)
Feeling abdominal pain during meal time 1( 1.3) 20(25.3) 7( 8.9) 29(36.7) 22(27.8)
Leaving rice in his(her) bowl. 1( 1.3) 9(11.4) 14(17.7) 38(48.1) 17(21.5)
Eating between meals 6( 7.6) 19(24.1) 33(41.8) 15(19.0) 6( 7.6)
Spitting out foods 0( 0.0) 18(22.8) 10(12.7) 33(41.8) 18(22.8)
Putting foods into the mouth and not swallowing 2(2.5) 15(19.0) 10(12.7) 29(36.7) 23(29.1)
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<Fig. 1> Ratio of Energy Consumption by Meals and Snacks
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<Table 10> Daily total intakes of nutrients

Energy(Kcal) 934.88+373.84 1303.01+473.99 132229444240 1306.95+545.93 1497.08+437.84
Protein(g) 3443+17.01 46.25+18.36 47.59+15.20 4541+1759 54.98+17.69
Fat(g) 29911461 38.30£18.17 393011543 36.03£16.17 41.72+14.27
Calcium(mg) 669.1£254.05 806.07+274.57 79544 £23095 751.13£281.80 917.34+32.24
Iron(mg) 4.59+1.80 7.10£3.10 7224230 7.70+£4.18 9.67%5.75
VitaminA(RE) 2863022471 285.08+122.54 305.03+£125.76 297.59+131.28 395.41+187.57
VitaminB(mg) 0.422+£0.203 0.64£0.35 0.68+0.25 0.62+0.26 0.83+0.32
VitaminB,(ing) 0.965+0.459 1.16+£047 1.15+£0.42 1.06+041 1.33+0.46
Niacin(mg) 8.08+1.89 95441375 11.23+£3.92 11.17+£4.74 1338+3.25
VitaminBg(mg) 0.13+£0.06 0.21£0.15 0.29+0.18 0.25+£0.15 0.33+0.12
VitaminB,(mng) 0444037 0.62+0.58 0.5240.38 0.64+0.78 [.I1£1.14
Vitamin C(mg) 23.53+£10.51 59.54+51.64 63.85+43.76 57.90£52.05 72.31£60.07
Vitamin D(mg) 7.25£14.50 10.18£21.94 6.75+16.86 16.38+44.32 27.31 £56.50
Vitamin E(mg) 6.078+2.15 8261333 10.03+3.99 8.95-+3.99 10.75+4.50
Folate(ug) 30.37+£21.57 20.85+21.57 3826+21.04 33.90+19.82 37.05+119.88
Zinc(mg) 1.50+0.85 203+1.09 2354098 2244110 301£1.15
Mean+SD
50

Vit By

B VitA

8 Fe

<Fig. 2> Intake of nutrients below the RDAs
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<Fig. 4> Nutrient Analysis between Planned Menus and Consumed Lunch
(3 year old children, % of RDA)
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<Fig. 5> Nutrient Analysis between Planned Menus and Consumed Lunch

(6 year old children, % of RDA)
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<Fig. 6> Nutrient Analysis between Planned Menus and Consumed Snack

(3 years old children, % of RDA)
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<Table 11> Mean anthropometric indices by age

Weight(kg) 12.5+0.71 16.1+3.20

Height(cm) 88.5+354 98.7+5.08

BMI 15.96+0.37 16.51£251
Arm circumference(mm) 14.65+0.49 16.02+£2.48
TSF(mm) 1025+1.77 10.72+3.19
Head Circumference(cm) 48.50+0.71 48.57+6.52
Chest circumference(cm) 50.35+091 51.67+£7.97
% Fat 9954247 16.85+4.27
Body fat(kg) 125+ 0.38 2.77+1.19

173+145 202+3.79 239+4.84

104.3£4.09 112.7+4.15 118.3£7.36
15.88x1.16 15.81£2.07 16.96+1.82

16.64£0.98 17.12+2.09 18.7+2.00
1046£221 9.84+3.23 10.60£3.03
50.174+1.15 51.16+1.07 51.90+1.20
54.191+3.03 56.53+4.59 59.76+4.25
17.46£5.07 19.66+5.49 20.39+4.34
301+ 091 4124220 499+ 2.12

rlo
F
HN ¢

Al 541 & 64 ofdelE H o ]L} 217 ]EH
ECTAE HYX &AM odo|59 Yy} v&F
oY g HHFLL CaliperE o] &3l o]Ho|E9
AALE 4323 tricep skinfold thickness®= 247}
Hd 1025mm, 3417F 1072mmPer, BE A5
X7} 1038+£280mm=z WERFA 50th percentiedl] 3
FHAA A7) A3 (impedance)& AjAo ©
kgt AFE THEWE W yehdE AVARNE @
s, WA= 44 ZF9 impedance® 7RI glolA
AR 5o AMARAYES BdEA Ak ImpedanceE
o] g3t ool AAES 24T
17874497% = UehA] B2 AX WS 27 9l
Ror, BEAIA ol FEof A |ty AL iglch

5. 29 ¢ H|ef

Ffrob BEA olF g9 Agae ZABIL 9%
AH 4 AALEE ZAN A= v 23t
L 7Fgex e 4A8E AN A3 Hajolgy vig

o] B%BZ EUIL, 24%9] olFAME 24T
A7 At

2. oFgE°l YA @v Ao AGF okFI
BT AXE Holste obFol 138%E vehdvl,

3. ol A4 G| FobA F 13 o] AT o}Fo)
55% QoM o|F 5%w AF ol AL A &I
KRk '

4 g 4FAEE vE Blﬂ]F/]'u]A x4 4
ol Aol nj3 B3P 53], R uje
DAE 3 4, 549 0}%011*1% AT 2/30131 2
AFT YAk

l

B

i

el A £t
o] 572%7} 7+ 9
435 ol

E}—J+ ﬂu}

L ofRlolsh Ruo] e FYELEE FeHtel WA
YA E FOIES ARa

2. o}AAY ol5ES AY Mol ZRIPE 7Y
gk}

3. BAOA A9AEA d 2
o 53], 7849 Aol %91 sted 744
AUAA oA B=E gt

4 743 BEARAA FEF vEAY 283 3
FE F U gk

5 HGASA 43 UlEFE ARE] AYEE
H, AYE #Fe FEske A By ohiH

k=S

e

s

A ol 3ol
[J KX

=

%2 BT 4AT F 9=
o BgAAY GYBIE 017 A %+ 9
Rolet,

D2

1) Ok Seung Yang, Young Ok Kim etc, Comparative
Study of Day-Care System in Foreign Countries,
Changjisa, 1996

2) Sohi Lee, Analysis and Promotion of Demand and
Supply of Day-Care Center Teachers, J. Chid Care
and Education, 3, 1995

3) Ki Won Chung, Mi Young Oh, Hyun Ae Ahn,



Z 0] /R0 BSAM OE0IS0) Gk 240 323

Development of the Standard and Systermn for
Assessment of Day Care Centers, Korean Instifute
for Health and Social Affairs, 1995

4) Yong Chan Byun, Moon Hee Suh, Wha Ok Bae. o}
T4 $3& 9 HAZY ZX, Korean
Institute for Health and Social Affairs, 1998

5) Euyoung Kim, A Child Care, pp 30, Dongmoonsa,
1997

6) NWSW, Encyclopedia of Social Work(17th), 1977

) RARARY A 165, ARolRsy APFA,
19953 149 6¢

8) Wright DE, Radcliff JD, Parent s perception of
influence on food behavior development of children
attending day care faclities, J. Nutri Educ, 24(4):
198-201, 1992

9) Pipes PL, Trahms CM, Nutrition in infancy and
childhood, 5th ed, Mosby

10) Mi Sook Cho, Management of Food and Nutrition
Service in Day-care Center, Korean J. Dietary
Culture, 13(1): 47-58, 1998,

11) T Sun Yang, Fun Kyung Kim and In Suk ChaiThe
Development and Effect - Evaluation of Nutrition
Education Program for Preschool Children in Child -
Care Centers, Korean J. Nutd, 28(1): 61-71, 1995,

12) I Sun Yang, Dong Kyung Kwak, Kyung Soo Han
and Eun Kyung Kim, Needs Assessment of
Nutrition Education Program for Day Care Children,
Korean J. Dietary Culture, 8(2): 103-116, 1993

13) 1 Sun Yang, Dong Kyung Kwak, Kyung Sco Han
and Eun Kyung Kim, Needs Assessment of
Nutrition Education Program for Day Care Providers,
Korean J. Nutr, 26(5): 639-651, 1993,

14) Hye Sang Lee, Su Mi Mo, Nutrtion Survey of
Young Children in a Day Care Center in the Low
Income Area of Seoul (Hawolgok Dong), J Kor
Home Economics Assoc, 24(2) : 37-51, 1986,

15) Hyeon Sook Lim, A Study on Dietary Pattern of
Pre - school Children, The Korean Journal of
Nutrition, 10(4): 207-302, Korean Nutri Society, 1977.

16) Hee Jin Lim, Hong Seok Ahn, Analysis of Factors
Associated with The Preschool Children's Nutrition
Awareness - 2. Mother's messages and nutrition
awareness of children -, Korean J Dietary Culture,
9(5): 525-532, The Korean Society of Dietary
Culture, 1995,

17) Su Mi Mo, Mee Kyung Woo, Dietary Behaviors of
Young Children n Day Care Center Regarding the
Family and Dietary Environments, The Kor Home
Econornics Assoc, 22(2): 51-63, 1934,

18) Gillespie AH. A theoretical framework for studying
school nutrition education programs, J Nutr Educ
13(4), 1931

19) Wha Young Kim, Myung Hee Kang, Mi Sook Cho,
Nutntional Assessment, Shin Kwang Pub,,1999

20) Yu Mi Koh. Dietary Survey on Day Care Center
Children of Low-Income Area in Seoul. Seoul
National University MS Thesis, 1994,

21) Soo Joung Lim, Hong Seck Ahn, Woon Ju Kim,
Analysis of Factors Associated with The Preschool
Children' s Nutrition Awareness: 3. Dietary intakes
and nutrition awareness of children, Korean J. Dietary
Cuture, 10(4) 1 345-356,

22) Sun Min Park, Hyeon Soon Choi, Eun Joo Oh, A
Survey on Anthropometric and Nutfritional Status of
Children in Three Different Kinds of Kindergartens in
Cheonan, J. Karean Diet Assoc, 3(2): 112-122, 1997

23) Ryo Won Choue, Ku Myung Chung, Nutritional
Assessment, pp 267, Kwang Mungak, 1998

24) Frisancho A, New nomms of upper limb fat and
muscle areas for assessment of nutritional status, Am.
J. elin, Nufr, 34 2540, 1981



