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ABSTRACT

Iron deficiency anemia in pregnant women has been of great concern because of its negative
effects on the outcomes of pregnancy. Much of evidence has shown that there are associations
between pregnancy outcomes and maternal iron status. Maternal iron status might affect
pregnancy outcomes through the iron status of the cord blood. In this study, we divided 91
subjects into two groups ; the anemic and the normal groups. The groups were classified
according to their hemoglobin(Hb) and hematocrit(Hct) values of the maternal blood in the
third trimester of the pregnancies. We determined the parameters for the iron status of the
cord blood and then analyzed the correlations between these parameters and the pregnancy
outcomes. Mothers in the anemic group had a significantly higher parity number and a lower
dietary score as well as a shorter duration of iron supplements consumed compared to those in
the normal group. Maternal Hb values in the third trimester had positive correlations with the
infant's head and chest circumferences, and the Hct values related positively to the infant's
chest circumferences. On the other hand, Hb concentrations of the cord blood had positive
correlations with the infant's height and head and chest circumferences. The Hct values of the
cord blood had positive correlations with gestational periods and the cord lengths. These
results suggest that the maternal iron status might influence fetal development through the iron
status of the cord blood. (Korean J Community Nutrition 3(4) : 565~573, 1998)
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Fig. 1. Cumulative percentage of the subjects according to
the percentile of maternal Hb and Hct values in the
third trimester of pregnancy.

Table 1. Comparison of maternal Hb and Hct values
between the normal and the anemic groups in
the third trimester of pregnancy

Group
- Total
Normal Anemic (n=91)
(n=61) (n=30)
Hb (g/dl)* 11.94+0.8 9.7+0.9 11.2+1.4
Hct (%) 36.8+2.5 309+23 348+3.7

1) Values are Mean+SD, 2) * p<0.05.
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Table 2. Comparison of material anthropometry and general characteristics between the normal and the anemic groups

Group Total (h=91)
Normal (n=61) Anemic (n=30)

Age (yrs) 281+ 3.2 29.2+ 39 284+ 3.5
Parity* 0.6+ 0.6 11+ 1.0 0.8+ 0.8
Primipara (%) 47.5 30.0 1418
Multipara !l (%) 52.5 60.0 549
Multipara it or IV (%) 0.0 10.0 33
Interval since last pregnancy (mo) 39.7+18.7 45.1+384 43.4+28.2
Height (cm) 159.7+ 5.0 158.6+ 4.1 1594+ 47
Prepregnancy weight (kg) 542+ 83 536+ 6.6 540+ 7.8
Prepregnancy BMI (kg/m’) 212+ 29 213+ 26 217+ 28
Weight gain (kg) 136+ 4.2 128+ 43 133+ 4.2
Weight at delivery (kg) 67.8+ 9.1 664+ 7.8 674+ 87

1) Values are Mean+5D, 2) *p<0.05

Table 3. Comparison of maternal dietary score and duration
and the anemic groups

and daily intake of supplemental iron between the normal

Group

- Total (n=91)
Normal (n=61) Anemic (n=30)
Dietary score (1/100)* 787+ 6.7 750+ 7.6 776 7.2
Subjects who took iron suppolements (%) 86.9 86.7 86.8
Duration of iron supplementation (day)* 161.0%32.1 150.0+43.3 157.4+36.5
Daily intake of supplemental iron (mg/day) 50.2+17.2 44.0+19.2 48.2+180

1) Values are Mean+SD, 2) *p<0.05, **p<0.01.
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Table 4. Comparison of the outcomes of pregnancies between the normal and the anemic groups

Normal Anemic Total
(34 males & 27 females) (16 males & 14 females) (50 males & 41 females)
Weight (g) 3354 +383 3342 +343 3350 +368.6
Height (cm) 529+ 22 53.0+ 14 529+ 20
Head circumference {cm) 332+ 1.8 333+ 1.2 332+ 16
Chest circumference (cm) 330+ 1.7 33.0+ 1.2 330+ 16
Apgar score 100+ 0.2 100+ 0.0 100+ 0.2
Gestational period (wks)* 399+ 1.2 393+ 1.4 39.7+ 1.3
Placental weight (g) 819.0+124.4 808.0+109.7 815441193
Cord length (cm) 490+ 89 508+ 7.5 496+ 85
1) Values are Mean+SD, 2) *p<0.05
Table 5. Hematological data of the umbilical cord blood of the normal and the anemic groups
Giroup Total (n=91)
Normal (n=61) Anemic (n=30)

Hb (g/d* 169+ 3.7 14.7+ 3.5 159+ 3.7

Hct (%) 45.8+ 89 421+ 6.2 446+ 8.3

Plasma lron (ug/dl) 129.4+69.5 124.8+56.1 127.9+65.1

Plasma TIBC (ug/dl) 268.01+85.0 276.7+749 2709+%81.5

Transferrin saturation (%) 46.6119.5 451+£175 46.1+18.8

Plasma ferritin (pg/dl) 13891629 130.0+78.8 136.2+67.8

1) Values are Mean+SD, 2) *p<0.05, 3) TIBC : total iron binding capacity
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Table 6. Correlation coefficients between maternal
dietary score and iron supplementation and
values of Hb and Hct of maternal and cord

blood

Maternal Cord

Variable blood blood
Hb Hct Hb  Hct
Dietary score 0.266* 0.213* ns ns

Iron supplementation

Duration 0.224* ns 0.209* ns
Daily intake ns ns ns ns

1) *p<0.05, 2) ns : not significant
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Table 7. Correlation coefficients between pregnancy outcomes and values of Hb and Hct of maternal and cord blood

. Maternal blood Cord blood
Variable

Hb Hct Hb Hct

Infant Birth weight ns ns ns ns

Birth height ns ns 0.230* ns

Birth head circumference 0.248* ns 0.272¢ ns

Birth chest circumference 0.228* 0.233* 0.313* ns
Gestational period ns ns ns 0.216*

Placental weight ns ns ns ns
Cord length ns ns 0.284** 0.212*

Apgar score at 5 min. ns ns ns ns

1) *p<0.05, *p<0.01, 2) ns : not significant



ZA3jolo] BHFAL Table 73 2tttk Y4l AaHE7|
24 ¥e] Hb s=& AAole] F9(r=0.248, p<0.
05) 9 F9(r=0.228 p<0.05)% ¥ FHS B
31, Het X& Aol F9(r=0.233, p<0.05)%} ¥
FEE BA olHF A 2A9 Hb F=r} et
FAl, Ao} A F, okZIt A5 B Ao} 7T F
9% BAAL BYh= B3 (Rusia 5 1995)9 B8
Hog YAHErt T U4l A4HE7] BA) o Hb &
Z(r=0.346, p<0.01)$} Het A (r=0.315, p<0.01)
© B AU 89 Hb =9 ¥l 482 B4t

3 Ad o] Hb $5x Al4gole] AaHr=0.230,
p<0.05), F9(r=0272, p<0.05), & (r=0.313,
p<0.01) 2 AhZo] (r=0.284, p<0.05)9+ %] A&
< 23, Het A= Ael712Hr=0.216, p<0.05) &
A Ae] (r=0.212, p<0.05)%+ ¥ 4#& BYTh
olg|% Adhe YAl AT B4 89 Hb RO
Ad el Hb F=7} Aokl A& HZT Y4l
Ao}l ¥} e AHE Y YT BoF) 1
B oF & ol Fog Apo] & Bolx] g2 AY ¥
g4 3 5, & 2495, EdA0 ¥3x ¢ He
8 5 gAle AnelE olFd {93 g Ho|
2] kst

oo N HE

E A7 dAAE F BAY Yldo] A e H
JPef g Jehle ABED ojd BEPE ReA
3 QA Aol oj| JHAE BoleAlE 1
7] $igte] AAEAT BT X G AF3he 9199
YARE ATFUYAR B2 o]EE YAl e
71 2A| ¥4 Hb %9 Het AE 71 E4 34T
NEFo g TR oj59 gl ¥sxd 3 HE
A A3, Ao Yol AGPdeiet dA AFHE
vimatdar, B4 8 2 A ¥ APt g
o] Ad)sje] FPAE nH3(HY

1) 94 A7) 24 g9 Hb 5571 10.5g/d1 7l
gholAv} Het X7 33% vluiel didztE WidEoR
TR A7 dFudAte] 33%2) 3090 W T &P
H9oH 67% 61982 4Tl sg=Uct Fdw
Hb =%9 Het X+= 22} 11.9+0.8g/d19} 36.8+2.5%
o)z, M¥Fe Az} 9.7+09g/dls} 30.9+23%= ¥l
o] FTRY FoshA wekrHp<0.001).

d¥g - 7JHe}l . 571

2) ME T ATl Hs) foJatale ehovt A%
T A A AFo] wkew d F AFIIHF GA
AR wr B3 A AFE w2 FEE B a1
2 & o] d41H BMIe 2AK8H Hlttee 2gke
v RIETe AFHo| Tl B3| vk 2 Aol
V5L ¢ F Uk ML $UHBST 1.141.08
2 B39 06+063HT FoaA (p<0.05) =3k
9 e Ewlavt 3/HE4E BAe AYFdErt
B & SIEE Akl 3o o-¢7] WEee
AR g7t gl Hlsl #2131 (p<0.01) Rot 4
&oo] FustA Bt H BEAE AAS VIt=
Fo3tAl(p<0.05) #H3kor, EEAE FF 1¢ A A
Y= AL AYE 1o EU3FY 37 ol9fd 2P
FIHE F2AL sl HHE 290 &S vE
WAt AR 94l AHE7] 24 89 Hb 5%
3 Het ¢ 7e3Hp<0.05 ¥ 8L Exn 2
BEA A7 24 € 3 Ald 29 Hb vx0
<0.09)¢ AT ¥ FEe B YAVt F9 4
o iz A HE3A ARG NIy g
o] &2 A FAck AFRARLE] A FEo] o
21 57H9& AFs] 2 BEAE MR AF7)
e WdPo| 150143Y & FA4we] 16143298}
F 3 Al(p<0.05) ¥k HHAFS dArl A4F ol
oAt

3) A gl Hb =9 Het e A3TE 16.6%
3.7g/d1%t 45.8+8.9%°IAx WP 14.7+35g/
dish 42.1+6.2%2 Wdwo| BFTETt F8Ap
<0.05) wgter, Al A4HE7] 24 €9 Hb ¥%
3 Het A(p<0.0De} Fof @ ko] 3 23 3
YFIHE vehlle Ziete] A EE 5 AW ¥l &
F A e ¥ F AEYT B 2R Y
eld Foe & T ol fo@ 2] RolA] o}
BA Wdde] Al do] Pl 7xe dF2 A
A grhe AE el FAT

4) A AAE7] ZA d9] Hb v BT A0}
o 24 A 79 2 (<0059 o AL R
I, Het & F4(0<0.099 49 4H#E 2fon,
A G Hb F=& AlAote] 24 A §9, Altido]
(0<0.0D), A% 2 FH(p<0.05% ¥ ZHSs BA
I, Het A& Ae71 2 A el(p<0.05)% ¥4
BBE BolezA gilel FIE FHsked el
Hb F=9 £ 58498 el EF At 8o




572 - A WY ANYe] G Fde

Hb wxt 2A 89 Hb F=o Hl3) d4lel Axet
2ok B 4gE Bvke Ax vehdd.

23 ¥9| Hb s%=7t Al 8o Hb 5= /@
3 B3 gote] MAE HIRT dAle] Ao 2
< #3GE v £ d7dde 2A W™e] A
do| AGPdeial AHHA ¥ AAAE B2y
Hb 358 $322 gopdSol F44< 9% 713
T AES A FAL, dA7IE F HER] FE
FAY A BEA 587300 AR 24 @3 Ao &
o} Hb ¥=7t $71dezs ale Ao 343
TS P2 F Avhe A& B FUh

LRy

743t - A (1993) : QAR SRR A AT
A G4 Fxo vlAe 9% I VYA 269
433442

st F29 - AAA - 2MA1993) : AR AT F
shst z|euke} A B 2 P
36:24-28

o AL-Ql A2} (1991) : Abehit. P. 88-645 =4 &%
A, A

24l - HEel - FAE - ol HA1994) - AFFINF
P.41-74, L F3HA}, A%

2 F kel - 21 45-5(1984) : WA Ferritin 34 2
sbabelteh Algote) A A el B3 A7 AP
2] 27 : 2129-2143

uget - ub33990) - Al B AT A FA, A
o], 34, 24 B &7 ¥t PS4
1213-1220

Azt F47(199) : Yehst p 1-174

4718 - HYS - ol - 7 - AFR - AHE - 39
R o B B B 5 S LR B R S & 8
A (1995) : A ¥ o4& HE A def ALY HEF
¥ of 81.8/%] 30 : 463472

AR - o] -HA(1972) - QAT Y o] R AT PP
2] 15 : 633-637

Ael4] - 2F5(1986) - 19859 = ot ALANS BEA.
4o}429 1 121

#7331(1997) - QAR Y - ofd dofdust JAAA
PAR EFTEaYe) A2 A= ARty f
A Mgt A =T v E

o] - 47t e - WRE - A 5(1982) 1 UL
2R JA RS YA ol B fFFFA] 25
97-103

olfvl - AE - 7ISd - AR - A3)F - APA(1995)
cAlAotet Atme] ¥ A 5 % AYT ZIn-ZT

2EE2uA/q v A% 47 FPSHHA 38
1592-1601

A - s - 9 gl - 245 G4 - AlY
$(1993) : YA, wRe] WA dabT A FEA B
R AT ¥ Y S/ 26 1 67-75

GAA - ahaE - R (1987) A AFFH FAetd
AZ 2 A=A Y F oA A 30 ¢ 47-56

Agwl - ARy - ol - ol U - e 5(1986) : ALRS
Az A4 AdAe] Aol AZel wlAE G%. FPHF
3/2] 29 : 104-110

Aeg 7% - Add I A - AAE - FE7(1989)
CAEFFol Aly-oh eote) YA ferritin, HRIE
W, ¥y A Y F ARG vl % LY
2] 32 : 952-959

Z2%A A% - 35 - FA2(1978) - YA
ARA n@. o] 21 1 289295

Zef2-(1964) - AN Y o T AT HFIFIH AT 19

ghod oF3(1995) - ¥F FFVALF A6 /A P
1520, Fo+-E3 A2 4L A&

F342)(1961) : ¥Faobe] A2 A4 B AT
Ao}zl 42328

Gosselink CA, Ekwo EE, Woolson RF, Moawad A, Long
CR(1992) : Dietary habits, prepregnancy weight, and
weight gain during pregnancy. Acta Obstet Gynecol
Scand 71 : 425438

Kim I, Hungerford R, Yip SA(1992) : Pregnancy nutrition
surveillance system-United States. MMWR 41 : 26-42

Lundstrom U, Siimes MA, Dallman PR(1977) : At what
age does iron supplementation become necessary in
low-birth weight infants? J Pediatr 91 : 878-883

Macphail AP, Charlton RW, Bothwell TH, Torrance JD
(1980) : The relationship between maternal and infant
iron status. Scand J Haematol 25 : 141-150

Maria JG, Rosa MO, Olga M(1987) : Relationship between
iron status in pregnant women and their newborn ba-
bies-Investigation in a Spanish population. Acta Obstet
Gynecol Scand 72 : 534-537

Mcfee JG(1973) : Anemia in pregnancy. Obstet Gynecol Surv
28 : 769-778

Meis PJ, Michielutte R, Peters TJ, Wells B, Sands E, Coles
EC, Johns KA(1995) : Factors associated with preterm
birth in Cardiff, Wales. II. Indicated and spontaneous
preterm birth. Am J Obstet Gynecol 173 : 597-602

Milman N, Aggar AO, Nielsen OJ(1994) : Iron status mark-
ers and serum erythropoietin in 120 mothers and
newbom infants -Effect of iron supplementation in nor-
mal pregnancy. Acta Obstet Gynecol Scand 73 : 200-204

Picciano MF(1997) : Pregnancy and Lactation. In: Present
Knowledge in Nutrition, 7th Edition. P. 384-395, Int-
ernational Life Sciences Institute-Nutrition Foundation

Nile's



Robert: L, Goldenberg MD, Tsunencbu T, Mary D, Kelly E,
Johnston BS, Rachel L, Copper MS, Yasmin N(1996) :
Plasma ferritin and pregnancy outcome. Am J Obstet
Gynecol 175 : 1356-1359

Rusia U, Madon N, Agarwal N, Sikka M, Sood SK(1995) :
Effect of maternal iron deficiency anemia on foetal
outcome. Indian J Pathology Microbiology 38(3) : 273-
279

SAS Institute Inc(1988) : Statistical Analysis System 6.03.
Cary, NC

Scholl TO, Hediger ML, Fischer RL, Shearer JW(1992) :
Anemia vs iron deficiency: increased risk of preterm
delivery in a prospective study. Am J Clin Nutr 55 :

d¥< - 7o} - 573

985-988

Sturgeon P(1959) : Studies of iron requirements in infants
II. Influence of supplemental iron during normal
pregnancy on mother and infant. Br J Haematol 5 : 31-
36

Thomsen JK, Larsen JC, Devantier A, Anderden NF(1993)
: Low dose iron supplementation does not cover the
need for iron during pregnancy. Acta Obstet Gynecol
Scand 72 : 9398

Worthington RB, Williams SR(1989) : Nutrition in Preg-
nancy and Lactation, 4th ed. Times Mirror Mosby Col-
lege Publishing. St. Louis MO. P. 36-178



