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Table 1.

pregnant women

General

characteristics

& socio—cultural

factors

of the

Pregnancy trimester

All
Variable (1=510) 1st 2nd 3rd
T (n=50) (n=156) (1=304)
Age(yrs) 205513.147  29.9813.63 20331288 29591310
Pregravid BMI(kg/m? ) 20.80£2.66 21.41£3.03 20.94£2.78 20.63£2.53
Pregnancy BMI(kg/m? ) 23.68£3.05 22.21+3.29% 22.50*£2.96% 24.52+2.76°
Postgravid BMI(kg/m? ) 26.00£2.96 26.10£3.20 25.96*£2.99 26.01£2.91
Parit Primiparas 373(73.14)? 28(56.00) 115(73.72) 230(75.66)
Y Multiparas 137(26.86) 22(44.00) 41(26.28) 74(24.34)
Elementary school 1(0.20) - - 1(0.33)
Educational level High school 106(20.78) 12(34.00) 41(26.28) 53(17.43)
University 366(71.76) 34(68.00) 103(66.03) 229(75.33)
Graduate 37(7.25) 4(8.00) 12(7.69) 21(6.91)
<100 5(0.98) - - 5(1.64)
Household Income 100—-199 96(18.82) 9(18.00) 33(21.15) 54(17.76)
(10.000 / ) 200—-299 208(40.78) 21(42.00) 62(39.74) 125(41.12)
HUVWOIMOMI 300399 120(23.53) 9(18.00) 43(27.56) 68(22.37)
400= 81(15.88) 11(22.00) 18(11.54) 52(17.11)
House wife 395(77.25) 35(70.00) 113(72.44) 246(80.92)
Officer worker 51(10.00) 10(20.00) 19(12.18) 22(7.24)
Occupation Professionals 30(5.88) 2(4.00) 11(7.05) 17(5.59)
P Other 23(4.51) 2(4.00) 8(5.13) 13(4.28)
Students 7(1.37) 1(2.00) 2(1.28) 4(1.32)
Sales 5(0.98) - 3(1.92) 2(0.66)
Mornine sickn Yes 423(82.94) 42(84.00) 131(83.97) 250(82.24)
OFINE SICRRESS 1 87(17.06) 8(16.00) 25(16.03) 54(17.76)
Nutritional Yes 463(90.78) 26(52.00) 140(89.74) 297(97.70)
supplements No 47(9.22) 24(48.00) 16(10.26) 7(2.30)
Iron 428(83.92) 10(20.00) 126(80.77) 292(96.05)
Nutritional Vitamin 73(14.31) 8(16.00) 26(16.67) 39(12.83)
supplements Other 40(7.84) 11(22.00) 15(9.62) 14(4.61)
type* Health Supply food 14(2.75) 3(6.00) 3(1.92) 8(2.63)
Chinese medicine 1(0.20) - 1(0.64) -
1)Mean=*SD

2)Number of subject (%)

* overlapping answer
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Table 2. Nutrient intake of pregnant women.

Pregnancy trimester

All
Nutrients (n=510) (nlzzto) (nirllg& (nj;?M) Significance
Energy(kcal/d) 2404.30+870.16" 2344.47+853.49 2373.50+£929.88 2429.94+842.67 P<0.7070
Protein(g/d) 90.06+39.34 89.31+£37.35 88.81£40.71 90.82+39.06 P<0.8648
Fat(g/d) 49.194+26.65 45.36+23.61 46.65+25.12 51.11£27.76 P<0.1336
Carbohydrate(g/d) 400.60+£152.81 395.46+£157.37 400.10£168.11 401.71£144.07 P<0.9637
Fiber(g/d) 29.88+17.34 29.88+118.43 30.16%£18.75 29.72+16.43 P<0.9681
Ca(mg/d) 882.95+486.32 834.96+401.88 863.05+486.95 901.05+498.97 P<0.5582
P(mg/d) 1383.01£609.47 1337.32+£554.21 1354.35+£620.92 1405.24£613.05 P<0.5980
Total Fe(mg/d) 78.77+48.70 30.00+28.23" 72.58+47.58" 89.97+46.46° P<0.0001
Dietary Fe 18.86+9.19 19.16+9.88 18.924+9.61 18.78+8.87 P<0.9591
Supplement Fe 56.16%+43.11 10.16+27.06" 50.22+42.02" 66.77+£40.24° P<0.0001
Na(mg/d) 3562.36%£2333.36  3317.72+£2211.58  3673.92+2504.81 3545.34+£2264.76 P<0.6314
K(mg/d) 3796.24+£1903.47  3678.49+1886.48  3825.73+2039.23 3800.47+£1838.75 P<0.8916
Zn(mg/d) 15.31+12.14 15.63+£10.18 15.29+12.18 15.27+12.44 P<0.9809
Vitamin A(ug/d) 1432.91£1227.36  1406.31£1076.73  1355.86+1138.17 1476.82£1294.33 P<0.5992
Retinol(ug/d) 377.71£439.47 348.83+£359.51" 300.98+244.78" 421.83+517.46" P<0.0177
Vitamin B1l(mg/d) 1.60+0.69 1.54+0.70 1.58+0.70 1.62+0.68 P<0.6836
Vitamin B2(mg/d) 1.78+0.93 1.72+0.85 1.75+£0.93 1.81£0.95 P<0.6911
Vitamin B6(mg/d) 2.49%1.24 2.39%£1.18 2.48%1.29 2.51+1.23 P<0.8255
Niacin(mg/d) 19.444+9.12 19.444+9.55 19.574£9.69 19.37+8.77 P<0.9744
Vitamin C(mg/d) 197.66+135.39 183.27+£128.49 201.38+139.61 198.11£134.57 P<0.7105
Total Folate(ug/d) 757.18+1418.72 449.79+£297.71° 753.43+430.20" 809.67+408.86" P<0.0001
Dietary Folate(ug/d) 352.31£207.81 354.31+£224.67 355.00£217.36 350.59£200.51 P<0.9747
Supplement Folate(ug/d) 377.33+207.81 87.66+239.03" 372.55+328.96" 427.43+309.28" P<0.0001
Vitamin E(mg/d) 15.81+£15.22 17.73+16.21 16.21+£17.27 15.28+13.90 P<0.5292
Cholesterol(mg/d) 338.74£218.61 339.08+£219.17 321.87£208.55 347.33£223.71 P<0.4976
1)Mean*SD

alphabet: values with the same letter are not significantly different among pregnancy
level of Fe supplement (P < 0.05)
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Table 3. Iron supplement type and nutrient content (N=428)

Company Medicine name N(%) Fe(mg) Folate(ug)
Korea Pharma Hemocontin 88(20.56) 100 500
Bayer Korea Elevit 53(12.38) 60 800
Greencross Ferrinough 34(7.94) 20 400
Choong Wae Pharm. Ferrum Pola 33(7.71) 100 350
Chong Kun Dang Pharm. Bolgre 24(5.61) 40 -
Greencross Ferrozin—F 23(5.37) 100 350
Wyeth Korea Materna 19(4.44) 60 1000
Boryung Pharm. Hemo—MB 15(3.50) 66 1000
Bu Kwang Pharm. Feroba—U 13(3.04) 80 -
Choong Wae Pharm. Hemoforce 11(2.57) 35 500
Dong Wha Pharm. Fetamin 9(2.10) 10 460
Celltree Mothers Balance 8(1.87) 24 400
Amway Iron folic plus 8(1.87) 10 133
Han Lim Pharm. Albumax 7(1.64) 40 -
maeil Materac 5(1.17) 4 125
Choong Wae Pharm. Ferrum Plus 5(1.17) 50 175
Han Mi Pharm. Ferromax 5(1.17) 50 -
Dae Woong Pharm. Hemo—Q 4(0.93) 150 1000
Kwang Dong Pharm. Peribita 3(0.70) 20 800
Dae Woong Pharm. Hemoa Q 3(0.70) 32.9 500
Boryung Pharm. Fenough 3(0.70) 445 -
Amway Double X 3(0.70) 5 250
Yu Han Corporation Moaferin 3(0.70) 150 -
Il Yang Pharm. Hemo Dream 3(0.70) 20 -
Chong Kun Dang Pharm. Ferrozin 3(0.70) 20 800
Chung Gei Pharm. Ferrovita 3(0.70) 155 800
GNC Iron 18 3(0.70) 18 -
Korean Durg Santamon Plus 2(0.47) 62.5 -
Dae Hwa Pharm. Hemogenic 2(0.47) 150 -
Dong Gu Pharm. Hemonia 2(0.47) 150 -
Boryung Pharm. Hemochol 2(0.47) 9.9 -
Bu Kwang Pharm. Ferroma Q 2(0.47) 23.16 500
Sam Jin Pharm. Radyline 2(0.47) 62.5 -
Carl Cam Iron 22 2(0.47) 22 -
Vitamin House Heme Iron Plus 2(0.47) 2.92 122
Kwang Dong Pharm. Ferromforwell 1(0.23) 200 500
Dae Woong Pharm. Hemoforte 1(0.23) 62.5 -
Boryung Pharm. Hemomine 1(0.23) 66 1000
Boryung Pharm. Ferromoa 1(0.23) 20 800
Celltree Iron—24 1(0.23) 24 -
Amore Pacific Ferroplus 1(0.23) 6 200
Ahn Gook Pharm. Hemogold 1(0.23) 45 -
Yu Han Corporation GogaiQ 1(0.23) 150 1000
Yu Han Corporation Hegatin 1(0.23) 75 500
I Dong Pharm. Ferritop 1(0.23) 62.5 -
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Il Yang Pharm.
Il Yang Pharm.
Cho A Pharm.

Chong Kun Dang Pharm.
Chong Kun Dang Pharm.

Choong Wae Pharm.
Ghung Gei Pharm
Ghung Gei Pharm
Country Life
Taiguk

Han Mi Pharm.

Hemocom Plus

Hemopia
Fematin

Hemosecheol

FerriQ

Ferrum Nate

Ferchin

Feri

Mommy Support

dol

Hemolbin

Mag

ahemoQ

1(0.23)
1(0.23)
1(0.23)
1(0.23)
1(0.23)
1(0.23)
1(0.23)
1(0.23)
1(0.23)
1(0.23)
1(0.23)

100
23.16
20
5.7
5.7
100
155
150

150
200

350
500
800

800

400
400
1000

Table 4. Iron supplement content intake frequency (N=428)

Variable N(%)

Fe supplement (mg) >1 or £10 22(5.14)
>10 or =30 64(14.95)
>30 or =50 61(14.25)
>50 or £70 88(20.50)
>70 or =90 15(3.50)
>90 or =100 146(34.11)
>100 32(7.48)
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Table 5. Comparison of Iron NAR and MAR by Iron supplement intake

NAR?

Variable All(1=510)  1®=26)  N0@m=121)  M({n=281
Protein (g/d) 1.67£0.73Y  1.62+0.62 1.63%0.63 1.68£0.79
Ca(mg/d) 1.10+0.61 1.02%+0.67 1.09+0.55 1.11+0.62
P (mg/d) 2.38*£1.05 2.25*1.00 2.33+0.91 2.42*+1.14
Total Fe(mg/d) 4.26*2.63 1.47+0.50" 2.66+0.70" 6.14+1.98°

Dietary Fe 1.02%+0.50 0.96+0.37 0.99*0.42 1.03+0.53

Supplement Fe 3.04+2.33 0.45+0.24° 1.51+0.59" 4.82%1.49°
Zn(mg/d) 1.72*1.36 1.70%0.98 1.72+1.66 1.70£1.26
Vitamin A (zg/d) 2.84+t2.43 241*1.61 2.81+2.34 2.88%£2.62
Vitamin B1 (mg/d) 1.23%0.53 1.18*£0.46 1.21+0.44 1.25£0.58
Vitamin B2 (mg/d) 1.37+0.72 1.27%+0.67 1.33*£0.61 1.40*0.77
Vitamin B6 (mg/d) 1.31+0.65 1.23%+0.58 1.31*0.61 1.33%0.70
Vitamin C(mg/d) 2.33*1.59 2.05*1.46 2.27%1.38 2.40*+1.72
Niacin(mg/d) 1.39%+0.65 1.29%+0.48 1.35+0.55 1.40*0.70
Total Folate (zg/d) 1.46*0.81 1.14£0.61" 1.30+0.69" 1.78+0.77"

Dietary Folate 0.68%0.40 0.60%£0.30 0.65*0.34 0.69*£0.43

Supplement Folate 0.73+0.62  0.42%0.36" 0.54+0.47° 1.04+0.57"
MAR? 1.92%+0.86 1.55+0.69" 1.75+£0.71° 2.12+0.91"
1) Mean* SD

2) NAR (Nutrient Adequacy Ratio) =Individual daily nutrient intake/EAR

of each nutrient

3) MAR (Mean Adequacy Ratio) =Sum of the NARs for 12 nutrients/12

alphabet: values with the same letter are not significantly different among pregnancy

level of Fe supplement (P < 0.05)
I : Fe supplement intake < EAR
II: EAR < Fe supplement intake < 3 times of EAR
II: 3 times of EAR { Fe supplement intake
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Table 6. Comparison of Iron INQ by Iron supplement intake

INQZ)

Variable All(n=510) 1 (@m=26) [(=121) M({n=281)
Protein (g/d) 165+-0.357 1.60-0.32 1.64+030 1.68+0.36
Ca(mg/d) 1.0940.43 0.99+046 1104043 1.13%0.42
P (mg/d) 9.37+057 2215056 237+052  2.43%0.57
Total Fe (mg/d) 4814379 1.50%0.49° 2.89+0.99° 7.08%3.69"

Dietary Fe 1.0040.30  0.95+0.24 099+0.24 1.03+0.33

Supplement Fe 3.57+3.39 0.47+0.25° 1.74+1.03* 5.68%3.14"
Zn(mg/d) 1.66+1.01 1.63+0.61 1724152 1.66+0.79
Vitamin A (ug/d) 074+187 2.34%1.26 2.80+2.18 2.79+1.83
Vitamin Bl (mg/d)  1.22+0.29  1.17+0.25 1.24+0.27 1.25+0.29
Vitamin B2(mg/d)  1.3550.46 1.24+0.46 1.34£045 1.40+0.46
Vitamin B6(mg/d)  1.29+0.41 1.20%0.35 1.32+0.40 1.33+0.43
Vitamin C(mg/d)  2.30+1.33  1.99+1.23 2.33+1.33  2.39+1.36
Niacin (mg/d) 1.3740.35 1.27+0.23  1.36%0.29  1.40+0.37
Total Folate (ug/d)  1.58+1.22 1.21+0.80° 1.39+0.79° 1.99+1.37"

Dietary Folate 0.67+0.30 0.60%0.26 0.66+0.27 0.69+0.32

Supplement Folate 0.85+0.93 0.46+0.41° 0.63+0.66° 1.22+0.99"

1) Meant SD

2) INQ (Index of Nutritional Quality) = Nutrient intake per 1000kcal/Nutrient EAR per

1000kcal

alphabet: values with the same letter are not significantly different among pregnancy

level of Fe supplement (P < 0.05)
I : Fe supplement intake < EAR
II: EAR < Fe supplement intake < 3 times of EAR
II: 3 times of EAR { Fe supplement intake
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Table 7. Pregnancy Outcome (N=510)

Variable N (%)

Maternal weight gain(kg) 13.74+4.58"
Mean=*SD 39.61%£1.18

. <37 5(0.98)?
Gestaional age (wks) >37 or=42 504 (98.82)

>49 1(0.20)
Delivery tvne NSVD? 355(69.61)
yup c/s? 155(30.39)
. No 507(99.41)

Complication Mastitis Yes 3(0.59)
plicatl Bleedin No 500(98.04)

eednE  yes 10(1.96)
Birth sex Male 282(55.29)
s¢ Famale 228(44.71)
Mean £ SD 3.30%£0.40
Birth weight (kg) Male 3.33£0.41"
Famale 3.25%£0.39
Mean £ SD 50.65*£2.36
Birth length(cm) Male 50.98+2.51°
Famale 50.24%£2.10
Taundice No 396(77.65)
Yes 114(22.35)

1)Mean*SD

2)Number of subject (%)

3)NSVD; Natural spontaneous vaginal delivery
4)C/S; Cesarean Section

*; Significantly different at P<0.05
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Table 8. Factors associated with Fe supplements intake

All
Variable Fe supplements Significance
(n=428) (mg)
<18.5 71 68.31+40.21V
BMI >18.5 or £23.0 282 71.87+44.11 P<0.8022
>23.0 75 72.49+43.34
=20 or <30 234 66.49%+38.60
Age P<0.0116
>30 194 77.29£47.76
<200 84 73.36£42.79
Household Income =200 or <400 276 71.17+43.38 P<0.8743
=400 68 69.82+44.02
) <High school 91 76.76+40.94
Educational level ] P<0.1826
>High school 337 69.94+43.83
321 70.89+41.22°
Parity 2 77 64.47+39.45% P<0.0050
3 30 94.43+63.79"
. . Yes 76 64.09+39.95
Morning sickness P<0.1048
No 352 72.96+43.86
1) Mean®* SD

Different letters within a variable represent statistical significant

difference by schffe multiple comparison test
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Table 9. pregnancy outcome associated with Fe supplements intake

Level of Fe supplement

Variable I I I Significance
(n=26) (n=121) (n=281)

Birth Weight (kg) 3.31£0.36V 3.26%£0.35 3.29£0.42 P<0.7703

Birth Height (cm) 50.50*1.77 50.63*2.17 50.62£2.46 P<0.9673

Gestaional age(wks) 279.85*£6.40 276.33%7.33 277.75+8.68 P<0.0898

Pregnany Weight gain(kg) 14.46%+4.28 13.96%£4.36 13.92£4.50 P<0.8384

Jaundice 4(15.38)% 23(23.96) 69(24.56) P<0.3190

1) Mean* SD
2) Number of subject (%)

I : Fe supplement intake < EAR

II: EAR < Fe supplement intake < 3 times of EAR
I: 3 times of EAR { Fe supplement intake
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ABSTRACT

Survey of Iron Intake of Pregnant Women and Pregnancy Outcome

Cho, Ji Hyun
Department of Food & Nutrition
Graduate School

Sungshin Women's University

It is known that Korean pregnant women take iron supplement higher
than the recommended level. This study was designed to provide data
on current iron intake levels both from food sources and supplement
to better guide iron supplement use during pregnancy. We also
explored associations of iron supplement intake levels with wvarious
individual factors and pregnancy outcomes. Dietary intakes of 510
pregnant women were assessed by a validated 102—item food
frequency questionnaire, and information on types and amount of
nutritional supplement intakes was also attained. While dietary intake
levels of most nutrients exceeded the KDRIs(Korea Dietary Reference
Intakes:EAR:Estimated Average Requirements), folate fell short of the
KDRIs. The mean levels of iron supplement significantly increased as
pregnancy duration aged (Ist trimester: 10.2 = 27.1 mg/day, 2nd

trimester: 50.2 * 42 mg/day, 3rd trimester: 66.8 * 40.2 mg/day,



p<0.05). A total of 428 women (83.9%) reported to take iron
supplement. The mean dietary intake of iron was 24% of the total
iron intake for pregnancy women. Iron intake from food were not
significantly different among 1,1, and II. In case of, iron intake from
supplement the most frequent dose (34.1%) was 90—100mg/day, and
the mean iron supplement intake was 304% of the EAR. The pregnant
women were divided into the three groups(groupI: Fe supplement
intake =< EAR, groupll: EAR { Fe supplement intake =< 3 times of
EAR, grouplll: 3 times of EAR < Fe supplement intake). The study
findings showed that those with higher levels of iron supplement had
better meal quality measured by NAR(Nutrient Adequacy Ratio) and
INQ(Index of Nutrient Quality). In addition iron supplement intake
levels were positively associated with age (20s: 66.5 = 38.6 mg/day,
30s: 77.3 £ 47.8 mg/day, p<0.0116) and experience of childbirth
(Ist pregnancy: 70.9 £ 41.2 mg/day, 2nd pregnancy: 64.5 * 39.5
mg/day, =3rd pregnancy: 94.4 = 63.8 mg/day, p<0.005). However,
no significant association was found between iron supplement intake
levels and various pregnancy outcomes including birth weight, birth
height, gestational age, weight gain during pregnancy, and jaundice. It
1s worrisome that iron intake by supplement use much exceeded the
EAR, suggesting need of appropriate guidelines for iron supplement
intake during pregnancy. Thus iron overdose from supplements in

pregnancy should be considered as a serious condition.
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