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ABSTRACT

This research was conducted to 1) examine the influence of milk group intake on the dietary quality, considering dietary diversity
and nutrient adequacy, 2) identify which foods truly contribute to the intake of specific nutrients, 3) point out the dietary problems
of this age group. The subjects were 664{male 357, female 307) healthy toddlers of the ages of 12— 36 months, who had neither
been taking any medicine-type supplements nor had any diseases that affect the dietary intake, chosen among the outpatients of
university and private hospitals in Seoul and Kyonggi province during March - August, 1999. The 24 hour recall method and 'CAN
Pro(food analysis program) were used to analyze the amount of nutrient intake. The grouping of the subjects for the analysis by
monthly age was based on the '98 Korean Child growth standard. The results that the milk group intake showed significant
negative correlations with the grain group(r = - 0.194, p < 0.01), the vegetable group(r = - 0.115, p < 0.01) and the fruit group
(r= -0.125,p < 0.0]). It also showed that the more the milk group intake, the lower the Dietary Diversity Score(r = — 0.131, p
< 0.01), and the more the intake of raw milk, the more deficient the intake of iron(r = - 0.211, p < 0.01), vitamin A{r = - 0.169,
p < 0.01), vitamin By(r = - 0.078, p < 0.05) and vitamin C(r = - 0.187, p < 0.01). Foods contributory to nutrient intake for of
12 - 14 months of were mostly infant formula, and the contributon rato was high. In the age of 15~ 17 months, the subjects
obtained most of the nutrients from raw milk, liquid-type yoghurt, soybean milk, cooked rice, etc. As for iron intake, the age of 21 -
23 month obtained the most from ionic drinks, and 24 - 29 months from raw milk, chocolate cakes, ionic drinks, etc. Though the
NAR(Nutrient Adequacy Ratio) and MAR(Mean Adequacy Ratio} generally tended to increase accordingly with the DDS, as for
nutrients Ca, vitamin A, vitamin B, and vitamin C the NAR marked the highest when the DDS marked the lowest{due to infant
formula). And for iron, even when the DDS was 5 the NAR value was low. In conclusion, the more the milk group intake, the
lower was the dierary diversity. High dependency on infant formula and others from milk group over the age of 12 months proved
to result in a decrease of nutritious solid food intake, iron deficiency and a low dietary diversity score, which can lead to an
unbalanced diet. Therefore, nutrition education towards mothers/caretakers of toddler is of urgent need, in order to reduce the
fluid milk group intake of low nutritional density and to provide various solid foods for the children. (Korean J Nutrition 34(1)
30~-38, 2001)
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Table 1, Age and sex of subjects New 2R 2 (Table 2~5) €3 105(12~140€) 8] 35
Age group  Age{month) Boys Girls Total Y RE o JULE FA4F-frollA dx o 2 39 v
Group 1 12-14 590 165) 510166 1100166 &% HaFe] ¢ 33.8%, ¢¥d 35.1% v =90 180
Group 2 15-17 64( 17.9) 570186} 1210 18.2) ueA] elekrel 23 v &2 40%7F delon vlEu B2
Group 3 18-20 58( 16.2) 5401760 112{ 169 A0.= 57 9%747] ZALGREE Q1 9l AAolgluh
Cous a4 em vy HEHEE RG9S weRA 2w
Group 6  30-36  59(165) 50( 163 109 164y r=TE AE GU¥L FE AF S5 %o 1 df
Total 3570100.0)  3070100.0) 664010000 A MG A} @FRE T AR SollM dE v &0
Table 2. Major sources of energy in the diet
Group 1" Group 2 Group 3 Group 4 Group 5 Group 6
Rank n=110) n =121 {n=112) n=77) (n = 135) n=149)
Name Yo Name % Name Name Ya Name % Name Yo
1 formula 33.88 cooked sice  19.13 cooked rice  19.22 cooked rice 2257 cooked rice 2249 cooked rice 21.52
2 cooked rice 15.12 formula 17.16 raw milk 18.53 raw milk 22,07 raw milk 22.45 raw milk 18.61
3 ::’e'::::;:'fﬂod 8.77 raw milk 1468 formula 11.51 :g;ﬁ':pe 5.39 :glgjﬁ'gpe 469 :g:ﬁ:pe 5.55
4 raw mitk 6.57 fiquid-type 6.90 liquid-type 541 formula 4.05 snack 4.58 snack 5.46
yoghurt yoghurt
5 cheese 4.40 comrr?ercial 5.23 snack 5.23 snack 3.81 bread 2.85 icecream 542
weaning {food
1) Group 1: 12 - 14month, Group 2: 15 -17maonth, Group 3: 18 - 20month, Group 4: 21 - 23month, Group 5: 24 - 29maonth, Group 6:

30 - 36émonth
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Table 3. Major sources of protein in the diet
Group 1" Group 2 Group 3 Group 4 Group 5 Group 6
Rank n=110) (n = 121) n=112) n=77) n = 135 n = 109)
Name % Name % Name % Name % Name % Name %
1 formula 35.14 raw milk 19.69 raw milk 23.70 raw mitk 29.43 raw milk 29.26 raw milk 26.36
ial
2 commercm 9.91 formula 17.57 formula 11.53 cooked rice 10.56 cooked fice 10.35 cocked rice 10.86
weaning food
. . . ) yellow
3 raw mik 8.99 cooked rice  9.02 cooked rice  8.67 soyhean milk  4.37 . 419 cheese 5.50
croaker, broil
. commercial . . i .
4 cooked rice  7.23 weaning food 5.81 cheese 5.75 egg, fried 415 egg, fried 409 egg, fried 394
Il liquid-
5 cheese 6.82 soybean milk  4.73 soybean milkk 5.32 cheese 4.14 sma 3.28 'quid-type 3.46
anchovy, fry voghurt
1) Group 1: 12 - 14month, Groug 2: 15 - 17month, Group 3: 18 - 20month, Group 4: 21 - 23month, Group 5: 24 - 29month, Group 6:
30 - 36month

Table 4. Major sources of calcium in the diet

Group 1" Group 2 Group 3 Group 4 Group 5 Group 6
Rank {n = 110) (n = 121) n=112) n=77) {n = 135) (n = 109)
Name % Name % Name % Name % Name Y% Name %Yo
1 formula 50.59 raw milk 34.35 raw milk 42.23 raw milk 58.25 raw milk 62.20 raw milk 57.61
ial 1]
2 COMMEE 4390 formula 30.25 formula 20.16 formula .oz o 516 cheese 10,54
weaning food anchovy, fry
- fiquid-
3 raw milk 13.08 COITII’I’.IEFCIH 9.72 cheese 9.01 cheese 7.22 cheese 4.49 rauic-type 5.97
weaning food yoghurt
ial liquid- liquid- I
4 cheese 8.75 cheese 6.81 comrr.aerua 7.69 quic-type 4.88 'quid-type 4.49 sma 3.35
weaning food yoghurt yoghust anchovy, fry
curd-type liquid-type liquid-type commercial commercial curd-type
yoghurt 390 yoghurt 237 voghurt 4.26 weaning food 3 weaning food 249 yoghurt 325
1) Group 1: 12 - 14month, Group 2: 15 - 17month, Group 3: 18 - 20month, Group 4: 21 - 23month, Group 5: 24 — 29month, Group 6:
30 - 36month

Table 5. Major sources of iron in the diet

Group 1" Group 2 Group 3 Croup 4 Group 5 Croup 6
Rank n =110 (n = 121) n=112) n=77) {n = 135} n=109)
Name % Name % Name % Name % Name % Name %o

t  formula 49.15 formula 36.39 formula 31.09 ionic drink  13.41 chocolate 7.53 ionic drink  14.33
2 :\?er::ll:;ufilo L 0 S«ZT;T:;EI o 1716 :\?;::ﬁ;':olo 4 1130 formula 1072 raw mik  7.23 raw milk  6.89
3 ionic drink 5,55 soybean milk 696 ionic drink  10.61 soybean milk 851 cooked rice  6.39 cooked rice  6.81
4 cooked rice  2.32 cooked rice  4.12 soybean milk  6.91 raw milk 7.0t soybean milk 6.30 egg, fried 4.43
5 soybean milk 179 raw milk 375 raw milk 377 ;Z”;S::'g g 624 spinach 499 soybean milk  3.67
1) Group 1: 12 - 14month, Group 2: 15— 17month, Group 3: 18 - 20month, Group 4: 21 - 23month, Group 5: 24 - 29month, Group 6:

30— 36month



34(1) : 30~38, 2001/35

Table 6. Correlation coefficients between the number of other food exchange unit and milk group

Food group DDs" Milk Grain Low-fat meat  Medium-fat meat  Vegetable Fruit Fat
DDS

Milk ~ 137

Grain 238** —-.195%*

Low-fat meat .087* -.067 084*

Medium-fat meat 179%* -.048 .188** 006

Vegetable 292** = T14** 154%* 154%* 21+

Fruit 297** —.125%* 1071+ -.037 053 .078*

Fat 152% -.027 J44** A82* 275 159%* ~.015

1) DDS = Dietary Diversity Score
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2) By Pearson's correlation coefficient, *: p <{ 0.05, #*: p < 0.01

Table 7. Correlation coefficients between row milk intake and nu-
trient intake

Energy 0.325**" Sodium 0.292**
Carbohydrate 0.133* Potassium 0.666**
Protein 0.387** Vit A -0.169*
Fat 0.427** Vit B1 -0.078*
Dietary fiber 0.014 Vit B2 (1.482%+
Ash 0.477** Niacin -{.082*
Calcium 0.562** Vit C -0.187*
Phosphorous 0.616** Chaolesterol 0.224%*
Iron -0.211*

1) By Pearson's correlation coefficient . p < 0.05, *+: p < 0.01
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Table 8. Nutrient adequacy ratio(NAR) and mean adequacy ratio(MAR) by dietary diversity score(DDS) Mean £ S.D.
NAR - MAR" DDS? =1 DDS = 2 DDS = 3 DDS = 4 DDS = 5 Total
Pratein***" 0.92 £ 0.07 (.90 + 0.18 0.93 £ 0.13 096 + 0.09 097 £ 0.07 096 + 0.09
Calcium 1.00 £ 0.00 091 £ 0.22 0.93 + 0.17 (.92 + 017 092 + 017 092 + 0.17
Phosphorous* 0.97 £ 0.04 095 + 0.14 095 £ 0.1 .97 £ 0.07 098 £ 0.05 097 £ 0.08
Iron 0.83 £ 013 0.62 + 0.38 0.65 = 0.28 0.63 £ 0.28 060 £ 0.24 0.62 + 0.27
Vitamin A 1.00 + 0.00 0.80 + 0.32 0.89 = 0.20 0.85 + 0.21 085 £ 0.1 0.86 £ 0.21
Vitamin B** 1.00 £ 0.00 0.81 + 0.24 0.92 £ 015 091 £ 0.14 093 £ 012 0.92 £ 014
Vitamin B, 0.97 + 0.05 .90 = 0.22 096 £ 0.1 0.96 + 0.10 ¢.96 £ 0.10 096 £ 0.1
Niacin*** 0.61 £ 0.10 0.56 £ 0.30 0.64 + 0.26 0.72 + 0.24 374 £ 0.23 071 + 0.24
Vitamin C*** 1.00 + 0.00 0.68 + 0.37 0.77 £ 0.30 0.76 + 0.28 0.85 + 0.22 0.80 £ 0.27
MAR* 0.89 £ 0.02 0.78 £ 0.21 0.84 £ 013 0.85 £ 0.12 0.87 £ 0.10 0.86 £ 012

1} NAR = Nutrient Adequacy Ratio, MAR = Mean Adequacy Ratio
3) By Anova-test, *: p < 0.05, #+: p < 0.01, #++: p < 0.001
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Fig. 1. Nutrient adequacy ratio{NAR) and mean adequacy ratio(MAR)
by dietary diversity score{DDS).

1) NAR = Nutrient Adequacy Ratio, MAR = Mean Adequacy Ratio.
2) DDS = Dietary Diversity Score.

3) By Anova-test, #: p < 0.05, #+: p < 0.01, =+ p < 0.001.

MAR?°| 57H3h= 2| A5 &+ 9o 22 dYa
¢ A% 258 DDS7F 18 o2 71 w& o) NARe] Ad
XSS o vk g A ddes DDS wE
NAR - MAR®] Ad#A4g w3 2% d71&4*2 ud
DDS7F 1~249 74 NARE HAAE 7|25 en A
2 DDS7F F7kabaA NARe| 1£o2 s H4S
Holoy B dFdM e 2388 DDS7H 189 W NARe]
o =8 A8 BGtHFig. 1), o|A & A= 1}
Bl wiel 2] DDS7 139] dida2 €3] Al @&
125(12~14718) 284 o2 ZAERE T2 434
7] W) AoZ Atadr)

83 Table 8o AEE DDS7F 53¢ Hege
NARzre] &= ¢shE-& & o e ozl e d8 =
5o Aapel A Lhelhd whe} o] DDS7F 53 U™ 28
2 ZARHFERH HE FFE B9 €9 5(24~29714)



- 6(30~367h1) TEYE FITeI ol olFe] TFE 4F

& H#sta gimt st 4AE 4F0) 54 JFaE
(58 22) $28 FIY D FA9 AFo] QAU
TR Qoa FRE VEY 0B FRY P2 AN 2
Pe& sl A7 o s,

P8 Park 37 ATINE 213 422 AF Ui o
VRS AFel 292 BE AYoIEA AT 2 Al
| 44 Mmacs 93

o
i

G £ A U8 P ok AR e
2% ¥ ¥E

B A7 $avele) ot 12~36714 folEs gates
S-Fr AF7E Aoty o T 94 HAYET Ak
o ojujgt JL vX =R dolpnat FYHY, T3
Block 5%0] A¢tet FAL 2AR slo] B Zalia fo}
9 A5 7 oF HES0] B g% AFdl e

A5 eolrgton Hrig RE AS Eds o] Al7] fof
o] A A& olH ZAFHo] A=AE Yol A} 3lgith.

D 8 994 4o $HF 4FS 4HE A 49
12E(12~1409)9] 3% U229 GE25 =ARFA
A dx gilen] 7 28 HleE g3k A4 33.8%, &Y
A 35.1%) SRtk 283 YA} i) TH wdd
40%7t @i om HlERIB,S] A9 57.9%7HA] A -
ZRE 43 AT 98 225(15~17A4Y) o7 doizt
AA EAER EPH—H BE JEa: 2 AE oA Y
om 2 M ASH A 97=E FH Al Sofla @
= Hl&o] Folhdrh

2} AR A9 98 13F(12~14718)2 ZAEHol
A e HEo] 49.1%4Y =t 99 415 (21~2378Y)

o8 Jo/tiA 10.7%2 TaFed €% 52F (24~
297029 RE = ASRERE ZHE FYo] o]Feix7] A7
vt €9 425(21~23714) REle AR g3y Feg
o] 58, AT/} 19E AA s @Ae) veltth,

3 SRTLE FHFEr=-0.194, p <0.01), A
= -0.115, p <0.01), FL(r = -0.125, p <0.01)7%
FoFQl Lo APPAFE nYen] ST MA7 BLF
5 Aoje] o H4(DDS) EF $tth(r = ~0.131.
p <0.01).

4) A AHAFo] F7MEFE HE(r= -0211, p <
0,01}k ol 2} ¥lElA(y = - 0.169. p <0.01), Hle}
9B.(r= -0.078, p <0.05), Uolo}Al(r = -0.082, p <

MBS ESEIE 340):

30-38, 2001/37

0 05}, BEFIC(r= -0.187, p <0.01)% 437}t ZaH
= tsk__ _131_93\1:}_

5) DDS7E S7Hgel et o2 dd4e] NAR - MAR
o] F7tete Aol ort 28 Jd¢&(Ca, Vit A, Vit B,
Vit Cy¢] 2-¢ 2317 DDS7E 1Mo =2 713 wkE u] NARo]
A =ich 22 A58 DDSY 539 H$Ele NARS
A g5 o YolR|e FAIA

FEAHOR 7T A7 BETE HoldFe] oA
2 £ BT on 53] MRl dH e gS
T2 ARS T3 22 ook 430 5480 538 ¥
B 12%94 BEe %Y R ES ZAETIM €2

Heo) ZFlEl T S-Fateld Pdx L 2

AeE B 5 Ak 53] 1271¥e} d=E
Zé?ﬂlmr@r 718t 67 AR JE=TT ES0= §A A
Mo Ao 134 47 Folgn AHAES oA
E3 AZ A Aol Feld vl gdoz HAY BAS 4
A 7VFeAdE A oA & gvka s 2@ER o] A
719] okl Al YFEET B 4 e HAEE
Fo] Solx FHo] vhgg uFAE AFE 5 UA vt
2 o § IUduse] AlFErt Afg .

Literature cited

D e - o1od Al $-fret A 82 Aok 2l ¥, 1998

2) Mo 5M, Lee JW. A survey of physical growth and dietary intake of
pre-school children of rural area in Kyunggi Province. J Korean Publ
HIth Asso 41} 75-84, 1978

3) Park 5Y, Paik HY, Moon HK. A study on the food hobit and dietary
intake of preschool children. Korean J Nutrition 32(4): 419429, 1999

4) o190l FlA¥ opFel goRda delsh 448 A5 5 SR 64
3,199

5 249 gkt AR, A T4 54} 1997

6) Byun SY, Park MR, Jeon IS. The impact of large amount whole cow’s
milk intake on iron status in early childhood. Korean J Pediatrics 36(7):
968-974, 1993

7) Chung W], Kim K5, Kim MK, Kim SN. Iron deficiency anemia in in-
fants. Korean J Pediatrics 38(9): 1253-1261, 1995

8 Kim KH, Lee KR, Lee H, Suh YS, Eun BL. Anemia due to prolonged
breast feeding without weaning diet or supplement food. Korean J
Pediatrics 36(4): 528-533, 1993

9% Pizarro F, Yip R, Dallman PR, Olivars M, Hertramp E, Walter T. Iron
status with different infant feeding regimens-Relevance to screening
and prevention of iron deficiency. J Pediarr 118! 678692, 1991

10) Sadowwits PD, Oski FA. fron status and infane feeding pracrices in an
urban ambulatory center, Pediatrics 72. 33-36, 1983

11) Ahn HS, Bai HS, Park SH, Chung EJ, Oh KH. Serum concentration
of major mineral, trace eliments, lipids and fatty acids composition
related to whole cow's milk feeding in infancy & young chitdhood.
Korean J Community Nutrition 24). 477-485, 1997

12) Park HR, Lim YS. A study of the effect of weaning foods-feeding
methods in weaning periods on preschool-chiidren's food hobit -



38/ R Al ol b Aaje] A

food preference and iron nutritional status. Korean J Nutrision 32(3):
259-267, 1999

13) Kim SK, Son BK, Choi JW, Pai SW. Anemia and iron deficiency ac-
cording to feeding practices in infants aged 6 to 24 months. Korean J
Nutrition 31(1): 96-101, 1998

14) Freeman VE, Mulder J, van't Hof MA, Hoey HM, Gibney M]. A lo-
ngitudinal studt of iron status in children at 12, 24 and 36 months.
Public Health Nutr 1(2): 93-100, 1998

15) Lampe JB, Velez N. The effect of prolonged bottle feeding on cow's
milk intake and iron stores at 18 months of age. Clin Pediatr(Phila)
36(10): 569-572, 1997

16) Boutry M, Neediman R. Use of diet history in the screening of iron
deficiency. Pediatrics 98(6 Pt 1): 1138-1142, 1996

17) Lim HJ, Ahn HS. Analysis of factors associated with the preschool
children's nutrition awareness 1. Mother's messages and nutrition
awareness of children. Korean J Dietary Culture %5): 5253-531, 1995

18) Choi K5. A survey of nutritional status on pre-school children in Ko-
rea. Korean J Food & Nutrition 11(4): 31-35, 1982

19) Einstein MA, Homstein 1. Food preferences of college students and
nutritional implications. J Food Sci 35: 429-436, 1970

20) Birch LL, Sullivan 5A, Measuring children's food preferences. J Sch
Healih May 61(5): 212214, 1991

21) Az} - 2AE. fot 93 A FA Y, 1995

22) Block G, Dresser CM, Hartman AM. Nutrient sources in the Am-
erican diet: Quantitative data from the NHANES 1 survey. 1. Vita-
min and Minerals. Am.J Epid 122(1): 13-26, 1985

23) Meredith A, Metthews A, Zickefoose M, Weagley E, Wayave M, Br-
own EG. How well do school children recall what they have eaten?
J Am Diet Assoc 27 749, 1951

24) Computer Aided Nutritional analysis program(CAN Pro)-For win-
dows 95, Az (F) olletdl e, AFAF: 7% FHH 4 o
o7 B AL, 1998

25) Hatloy A, Torheim LE, Oshaug A. Food variety-a good indicator of
nutritional adequacy of the diet? A case study from an urban area
in Mali, West Africa. Eur J Clin Nutr 52(12): 891-858, 1998

26) Recommended dietary allowances for Koreans, 6th revision, The Ko-
rean Nutrition Sodety, Seoul, 1995

) 347 - A3 - B4 - 3% - bl 9, AR, 1998

28) A, do¥at 207 - Al Agedek, AWt pp.160-163, 1991

29) Kim KA, Shim YH. Cognitive performance and hyperactivity in terms
of eating behavior and physical growth among preschoolers -1. A sur-
vey on eating behavior of preschoolers-. Korean J Dietary Culture 10(4)
255-268, 1995

30) Yang IS, Kim EK, Bai YH, Lee S}, Ahn HJ. Development of nutrition
education program that promotes eating behavior of preschool chil-
dren -Espedally focused on being familiar with vegetable-. Korean J
Dietary Culture §2)- 125-137, 1993

31) Moon 5], Lee KY, Kim HS, Sohn KH, Lee YC, Kwak DK. A prelimin-
ary study on nutritional education for preschool children. J Korean
Home Economics Assoc 17(3): 23-34, 1979

32) Park MY, Kim YS, Mo SM. Weaning practices and dietary behavior of
rural young children. J Korean Publ Hlth Asso 6(2): 25-34, 1980

33) Beyer NR, Morris PM. Food attitudes and snacking patterns of yo-
ung children. J Nutr Educ 6(4): 131-133, 1974

34) Gibson 54, O'Sullivan KR. Breakfast cereal consumption patterns and
nutrient intakes of British schoolchildren. J R Soc Health 115(6): 366-
370, 1995

35) Subar AF, Krebs-Smith SM, Cook A, Kahle LL. Dietary sources of
nutrients among US children, 1989- 1991. Pediairics 102(4 Pt 1) 913-
923, 1998

36) Kwon JY. Assessment of diet quality obtained by dietary intake sur-
vey in preschool children-Comparative study on the Kant method-.
M.S. Thesis. Department of food & nutrition. Myongji University, 1999

37) Ahn HS, Lim HJ. Analysis of factors assodated with the preschool
children's nutrition awareness 1. Assessment of the nutrition aware-
ness and involvement in food-related activities. Korean J Dietary Cul-
twre (3): 311-321, 1994

38) Kim MY. Effect of nutrition education for infant feeding management
on nutrition knowledge, attitude, practice of mother, M.S. Thesis. De-
partment of food & nutrition. Sungshin Women's University, 1998

39) Kang MH, Song EJ, Lee M5, Park OJ. Effect of nutrition education
program on nuttition behavior of housewives in a low-income ur-
ban area. Korean J Nutrition 2%2): 162-178, 1992

40) Rosander K, Sims LS. Measuring effects of an affective-based nutri-
tion education intervention. J Nuer Ed 13: 102, 1981

41) Park SY, Paik HY, Yu CH, Lee ]S, Moon HK, Lee S5, Shin SY, Han
GJ. A study on the evaluation of food intake of people living in rur-
al areas. Korean J Nutrition 32(3): 307-317, 1999

42) Lee SY, Ju DL, Paik HY, Shin CS, Lee HK. Assessment of dietary in-
take obtained by 24-hour recall method in adults living in Yeenchon
areal(2): Assessment based on food group intake. Korean J Nutrition
31(3): 343-353, 1998

43) Park HR, Gershoff SN, Moon HK. The effect of weaning practices on
linear growth retardation in low-income households in Korea. Korean J
Nutrition 24(4): 366-377, 1991



