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Table 1. Distribution of subjects by age and sex
Boys Girls Total
No. % No. % No. %
Age(yr)
3 11 164 12 19.7 23 18.0
4 2 329 20 32.8 2 32.8
5 26 388 23 37.7 49 383
6 8 11.9 6 98 14 109
Total 67 523 61 477 128 1000

h3ArE tiek A AR EXE X 13} 2ol 3t 678
(52.3%), A} 61%(@7.7%)01em, AFHEZ= v 347} 231
(18.0%), 441 427(32.8%), 54 4978(38.3%), 64| 145(10.9%)°1 1Tk
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7¥ep7| gl FHds AF sk %
22 (hemoglobin, Hb), &l|v}=33 (hematocrit, Het), &3
A 2]e (ferritin), ¥4 & 343I%th Hb, Hete Coulter
counter®, ¥% HE-E spectrophotometry®, A ¥2dl
(ferritin) *HAPH 9 2% *H (radioimmunoassay) = 57 3F1 T
Ed v (transferrin) 33} % (transtenin - saturation, TS)&
TIBCe| ther 84 o] %= AXletglth

AE A W8] #4-L Gibson 57| AAF Hb 11 g/dl
gk Het 33% P9k 83 AR 60 pg/dl gt ER AR L3}
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[Analysis of Dietary Factors Associated with Iron Deficiency in Preschool Children)

Table 2. The level of hematological indices and distribution
of subjects below the reference value

Mean=5.D Percentage Criteria for
No. . -
. of subject deficiency
Hemoglobin (g/dl) 125+ 07 4 31 <11
Hematocrit (%) 369+ 21 1 08 <33*
Serum iron (yg/dl) 754+347 37 289 <60
Transferrin saturation (%) 281+157 14 109 <12, <14'

Serum ferritin (ng/ml)  21.7+115 12 94 <10

* reference 24, T reference 25

Hb¥} Hete] v H1gS & ]
Hog B oo Hi Hbe ¥EE 125+07g/dIg L,
Het= 369 +2.1%%th

Hb 11g/dl ngks vEd=z 3
31%7} ¥ldo]lom, Het v%+ 3 % Wza HEe 9y
;].oi_Q Lq] Og%u}O] H]Eﬂi L].E]ru-;]_

A AT G 754 +347 pg/dle1A L, 60 pg/dl PR HiE
Agoz WYL P B gt F 289%7} ol ageiin

Edx~dd ¥3jee dF R FEATS(Total iron
binding capacity, TIBC)®] Hl&%, & 299 %7 €4
o] ZtaE 1 TIBCZF 3718 }OEI Edixgd x3tert 3t
At} gt Edadd $IEE 281+157%0.2, AFAt
npeh AR AR 7)ol thE7)e AR 34419 A9 12%
n)ke, 56419 79 14% vEke JlEo R A wP o
2kl 109%7F ZE Aol At

g2 dgele Ao e 7P ue AR
g4 Fee 217 +11.5ng/ml ©|tk €3 #HlEl
T A% 299 2719 vdehther 10ng/ml vk
Hoz APA? thdAe] 94%7} ol afFstich

=5

iin) H =¥

&
pat
1:1

T,
rUZL' 12

H
e

2. EE ZEn BHE A0|2019] tHHzF BY

g4 Hgel F%7) 10ng/ml vl AU EdAw
ST 34419 A 12% PIR, 56419 B 14% mIvhe A
T 2¥er Fosta o5 HE ZIT(Iron Deficiency) >
2, 2 o3 afgete obss g4I (Non Iron Deficiency)

Table 3. Baseline characteristics in iron deficiency and

normal group
ID* (n=23) NID" (n=105
No. ( % ) No. : % : P value

Age (y1)

3 1 43 2 210 0019

4 6 261 36 343

5 12 522 37 352

6 4 174 10 95
Sex

Boys 16 696 51 486 0.068

Girls 7 304 54 514
Type of feeding after birth

Breast milk 1 44 25 240 0041

Artificial milk 13 565 52 500

Mixing 9 391 27 260
Duration of breast feeding
(month)

0 1 5.6 13 165 0455

1-5 13 722 29 367

6 4 22 37 468
Nutritional supplement

No 17 739 73 709 0771

Yes 6 261 30 291

Current disease
Gastrointestinal disease 0 0.0 4 38 0342

Respiratory disease 2 87 6 57 0593
Others 2 87 15 143 0474
Height (cm) 1087+ 715 1083+ 82  0.866
Weight (kg) 191+ 35 184+ 33 0401
Rohrer index 1462 +15.2 1438+202 0618
*ID (iron deficiency)
T NID (non iron deficiency)
¥ Mean + SD.

4% A2 d¥ol SHErE, SAA EfEve 24
PR ERERE NPT AS fdd0R Bo) wasa
(P<0.05). ¥HH, A AL Aoy 24 & BRe 7]
L, HE3A 5 o, d ¥, A% 2 A, Rohrer A5
SHE Aol gl Aoz YERTHP>0.05)

Zh A A S A 5% W, 7% oo b,
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Table 4. Nutrients intake of % RDA in iron deficiency
and normal group

Table 5. Frequency by food groups in iron deficiency and
normal group

ID* m=23) NID" (n=105)

ID* =23) NID' (n=105)

P value P value
No. % No. % No. % No. %

Energy Meats and fish

<75% of RDA 1 44 13 124 0.264 <4 times/week 3 13.6 20 191 0.549

>75% of RDA 2 95.6 92 876 >4 times/week 19 86.4 85 809
Protein Eggs

<75% of RDA 1 44 1 10 024 <4 times/week 14 609 74 718 0300

=75% of RDA 2 %6 14 90 >4 times/week 9 391 29 282
Calcium Legumes

<75% of RDA 5 217 36 343 0.243 <4 times/week 0 870 81 771 029%

>75% of RDA 18 78.3 69 657 >4 times/week 3 13.0 24 9
Phospjlorus Cereals

1755@ Ofleg)’l‘A y e e <4 times/week § %4 3 305 0589
o 00 : : >4 times/week 4 66 7B 695

<75% of RDA 2 87 12 114 07 Dairy products

~75% of RDA o 913 B 886 <4 times/week 4 174 22 21.0 0.701
Vitamin A >4 times/week 19 86 83 79.0

<75% of RDA 10 435 65 09 09%7 Fruits

~75% of RDA 13 565 0 571 <4 times/week 15 65.2 40 381 0.017
Vitamin B, >4 times/week 8§ 348 65 619

<75% of RDA 1 44 3 29 070 Vegetables

~75% of RDA ”n %6 12 971 <4 times/week 7 318 14 139 0.043
Vitamin B, >4 times/week 15 682 87 861

<75% of RDA 1 44 12 114 0.309 Gils

>75% of RDA ” 95.6 B 886 <4 times/week 13 56.5 43 422 0211
Vitamin Bs >4 times/week 10 435 59 578

<75% of RDA 2 87 1 10 002 Snacks

>75% of RDA il 913 14 990 <4 times/week 12 52.2 50 481 0.722
Niacin >4 times/week 11 478 54 519

<75% of RDA 2 87 7 6.7 0.730 *1D (iron deﬁciency)

>75% of RDA 21 913 98 9833 *NID (non iron deficiency)
Vitamin C

<75% of RDA 8 348 16 152 0.030 A Age gelae Aiane AU o5 B

>75% of RDA 15 65.2 89 848 R

*ID (iron deficiency)
TNID (non iron deficiency)

A2 2R e vk B VT o e AR 2ot
o]l ©

A o] e Zo® YERTHP<0.05). i AHe Hd
293 #do] glgla, o] Jell= dF AFAE HET o
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[Analysis of Dietary Factors Associated with Iron Deficiency in Preschool Children)

Table 6. Multivariate analysis of dietary factors for iron

deficiency
Odds ratio corfi deife%mterv . Adjusted P

Amount of vitamin Bs intake

<75% of RDA 1.000

>75% of RDA >9999  <0.001->9999  0.956*
Amount of vitamin C intake

<75% of RDA 1.000

>75% of RDA 2.586 0.808 - 8.272 0.109*
Frequency of fruits

<4 times/week 1.000

>4 times/week 0.448 0.163-1.233 0.120"
Frequency of vegetables

<4 times/week 1.000

>4 times/week 0.267 0.077-0.928 0.038"

* Adjusted for age, sex, type of feeding after birth, and energy intake
¥ Adjusted for age, sex and type of feeding after birth

chAsr 24 A3, vEl B, Aol e 29 2
3 WAHE 999.9(95% A% 7 <0.001->999.9)% 1, vlE}
9l C AH P wAHE 2586(95% A1t 0.808-8.272)°]

olow, fAFe] F 43] wikel] gk F 43] o] A4
AR 29 DA mAE 048(%5% A1 T7E 0163-1.233)
olglth. Aafrel F 43] wivk A It F 43] o] A

HAA WA= 0267(95% A12T7E 0.077-0.928) 2
T 43] o)} AAT AT HE A
A7lE AR vehsth

=

B AL FelsHl #a

2 dFelxe 2l

o} 128W& I‘MLE A% J ARE St R 99
FHE Wgeta, R 2RI #dE Aolagls #Astn
R o=

2 oAFoA ARRe HE JEAEY FEE Kim#
Chyuno] 3118 Hb 122g/dl, Het 36.0%4, Kim %«25)91
Hb 127 g/dl, Het 38.0%3 H]4: s}fﬁu} Hb 11g/dl v|gt
Mgz 34 o Kimz Chyun™ 9 AFolrE wd o}
Fo] Wer} 34%E Vepk 111 2 7Eow WEA AL
EZ20] A o}ES Aoz o Sondt Park 57 43%
Hohs 2 Apdaiel A i E=7 dehsith

g3 AR W7 754 +347 pg/dl ©]9 2, Kim¥} Chyun™
o] 1011 pg/dl Brhe wokont Lee™o] 535 pg/dl Brhs

A9} Sondt Park?e HE APL 16% nwo
= W 182%7} lol afdsidietl, & AFAME 16%
S 71FoR AL HolE 182%7F HE AHol k.
A 5o A9 s 3PAR s, HA 24 e

o] 7L/\-3]._]_/ Ooi 6374 x4$4 71—_,_ %jgga
binding capacity, TIBC)9] ‘3%, Edxddd ¥3ie
AR ZgE, A% o]= Hb¥ Het7h 245 ol
oA Bt Hbd Het $EE hast Z4wy
o] &H7|= At HE Aq/dele 3etAlel sl
o= WA} 2 ARehn @ & o) 45
2 ¥4 5 glonz, B¢ 298 Byap] IHE uo U
ek 2 ARS AR Aol Fow @ AP AT
ofe] ATE AGIHE Zlo] 1T} A BHE 5 ek

e O A oﬂ:r“’ﬂ"i‘i AT 299 By A= A 9
alﬂ(mng/ml o2 Ed s EEE44 12% o)
564 14% P g Algsidon, didAt 5 237 (18.0%)0 1
i Agd AFE A

ANaFe vEf Co FUFo 2, HlEl] CE nonheme
Ao F4E /M7l e 288 84aF deiA sle
¥ of Oq?‘)ﬂ’\i A& A O]%E 7t 2AE HoFa
9)t}. Derman 5% Davidsson £ Davidsson SV 2]}
o Hgll CE Zdﬂ?ﬂ—% o HE E-/Fﬂ ooz F7Hl
e Baegla, o]2e HER 7} phytatet tannin 22
AT 559 X1°H°°-4 JS AaAFIoEN HEZLES
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[ Abstract ]

Analysis of Dietary Factors Associated with Iron Deficiency in
Preschool Children
Ji Yun Lee, Min Sook Lee, Soon Ki Kiml), Hong Seok Ahn

Department of Food & Nutrition, Sungshin Women's University,
Department of Pediotrics”, College of Medicine, Inha University

Background

Iron deficiency remains the most prevalent nutritional deficiency in the world. Especially, iron is very important in
preschool children who need it for their growth. This study was performed to investigate the iron status and the dietary
factors for iron deficiency in preschool children.

Methods

One hundred twenty eight preschool children residing in In-chon were selected with age range of 3-6 years. The
hematological indices, daily nutrient intakes and food frequency were measured.

Results

Three poirot one%, 0.8%, 28.9%, 10.9% and 94% of the children were less than 11g/in Hb, 33% in Hct, 60 yg/dl in
serum iron, 12% for 3-4 years old children or 14% for 5-6 year old children in transferrin saturation and 10ng/ml in
serum ferritin, respectively. Twenty-three of the children (18.0%) showed iron deficiency which was defined by serum
ferritin (<10 ng/ml) or transferrin saturation (<12% for 3-4 year old children, <14% for 5-6 year old children). In
univariate analysis, iron deficiency was associated with low intake of vitamin B6 or C and low intake frequency of fruits
or vegetables. In multivariate analysis, which was adjusted for age, sex and type of feeding method, the odds ratio of
comparison of vegetables consumption more than 4 times a week with that less than 4 times a week was 0.267(95%
confidence interval 0.077-0.928).

Conclusions

It was recommended that preschool children should take vegetables over 4 times a week to reduce iron deficiency.
(Korean ] Health Promot Dis Prev 2004 ; 4 :233~240)
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iron deficiency, dietary factors, preschool children.
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