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ABSTRACT

The purpose of this research is to compare the effect of the new weekly iron supple-
mentation on maternal iron and zinc nutritional status with the effect of the present daily iron
supplementation. To assess the iron and zinc status of pregnant women visiting public health
center in Ulsan, interview for dietary survey and general aspects of each subject was given and
biochemical analysis of blood and urine was performed. The study subjects were divided to two
groups randomly, but the subjects whose Hgb level was very low were allocated in daily group
cthically because the effect of weekly supplementation was not yet established as safety. Daily
group received 80mg elemental Fe(250mg Fe as ferrous sulfate) per day for 100 days, while
weekly group received 160mg elemental Fe once a week for 15 weeks. After treatment, Hgb(p
<0.01), Het(p<0.01), serum iron(p <0.05) and serum ferritin(p <0.05) increased significantly
in daily group, whereas only TIBC increased significantly(p <0.001) in weekly group but RBC,
Hgb, Hct, serum iron and serum ferritin increased slightly. After correction for the initial Hgb
by including it in the MANOVA, the difference in treatment effects of Hgb and TIBC
between groups was statistically significant. The effect of weekly vs. daily iron supplementation
program on zinc status was also studied. The difference in treatment effect between two groups
was, however, not significant. It is concluded that once weekly iron supplementation program
in pregnant women was less effective to improve the iron status than daily iron supple-
mentation program. However, because the weekly dose prevented a decline in Hgb as well as
in ferritin, its effect was positive, given the fact that non-supplemented women almost always
exhibit a significant drop in Hgb values. It seems that it will improve the iron status well if the
amount or frequency of supplements is to be adjusted. Biweekly supplementation of a different
dose or another type of iron supplement, such as through a gastric delivery system, might be
better. (Korean J Nutrition 31(8) : 1270~1282, 1998)
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Table 1. fron supplementation program

Daily group Weekly group
Supplement  250mg dried 250mg dried ferrous
ferrous sulphate sulphate(80mgFe)/
(80mgFe)tablet  tablet
Dose 1 tablet, daily 2 tablets, once weekly
Duration 100 days 15 weeks
Total intake 100 tablets 30 tablets
Sample size(n) 24 27.
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Table 2. The reasons for drop-out ar exclusion from iron

supplementation program

NG of Subjects

Reasons D group W group
Want to change the supplements 3 =
to other
Want to change the weekly - 3

supplementation program into
daily program on the way
Move to other region

Induced abortion

Lost CBC data by blood clotting
Complain of gastric discomfort
Low compliance

L Y

4

Table 3. Characteristics of subjects attending at iron sup-
plemented program with compliance

D group W group

(n=10) _(n=13)

Agelyr) 284 £31 276 £28
Gestational age(wk)

before treatment 201 £12 202 %12

after treatment ) 345 +09 351 09

Prepregnancy heightcm)  158.9 +2.7 159.8 +4.0
Prepregnancy weight(kg) 49.7 £7.8 = 545 £74

BMI o 196 £26 213 £2.1
Weight gain during study 0.4440.15  0.46+0.14
periodikg/wk)
Prior pregnancy(No. of case)
Parity 1.1 £0.6 0.7 +0.5
Spontaneous abortion 1 3
induced abortion 8 3
Still births 0 1
Cestationa! age at delivery  39.3+£1.3 39.5x14
(wk)

Neonatal birth weighttks) 3314053  3.244054

Values are mean+SD and have not significant diff-
erence statistically between groups
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Table 4. Nutrient intakes of compliers for daily and weekly iron supplemented group before and after treatment

D group W group P-value’
Energy(kcal)
before 2058.3+187.3 (92.5+ 9.9)7 1884.7+328.9 ( 85.9+15.5) 0.1642"
after . 2110.5+345.0 ( 89.8+£14.7) 2234.6+383.7% ( 95.01+16.3) )
Protein(g)
before 73.6+128 (98.1£17.1) 67.1+106 ( 89.4+14.1) 0.9074
after 7734180 (103.1£24.0) 74.8+224  (99.9+29.8) '
Animal Protein(g)
before 36.0+14.0 29.8+7.9 "0.7790
after 36.1+13.0 33.8%215
Plant Protein(g)
before 376459 37.3+8.6 0.9790
after 41.2+8.8 41.1%5.8
Fat(g)
before 44.1+14.1 39.8+10.0 0.7810
after i 47.8+134 49.0+224
CHO(g)
before 336.01+41.1 313.74+58.5 0.1142
after 341.7%52.2 371.0+48.2 ’
Vit Bi(mg)
before 1.77+046 (126.5132.4) 1.18+0.21 ( 84.21-14.6) 0.6438
after 1.81+0.72 (129.3%£51.2) 1.81£0.55** (129.5439.5)**
Vit B(mg)
before 1794034 (116.9124.3) 1.39+£020 (91.4£125) 0.4894
after 1.82+0.46 (114.01-28.8) 1.76+0.63 (110.2+39.2)
Niacin{mg)
before 15.1+6.1 (104.2+39.6) 13.7i2.7: (96.5+17.3) 0.2918
after 17.5+6.6 {117.0+44.1) 20.6+6.7** (137.41+449)*
Vit C(mg)
before 102.4+41.1  (146.3159.1) 127.2+50.8 (181.7+72.6) 0.9710
after 90.4+42.1 (129.2+60.1) 9461378 (135.21+54.0)
Calcium(mg)
before 701.8+2219 (70.2%22.2) 601.7+185.1 ( 60.1+£18.5) 0.8559
after 697.3+231.5 (69.71+23.1) 617.1+£245.7 ( 61.71+24.6)
lron(mg)
before 19.5+4.1 (71.8£15.4) 19.8+5.7 (73.7+21.5 0.7431
after 20.6+5.5 ( 68.7+18.2) 20.2+4.7 (67.4+15.7)
Zinc(mg)
before 6.59+1.70 6.37+£1.14 0.3428
after 7.03+1.60 6.45+1.29
Fiber(g)
before 6.68+2.04 6.94+2.21 0.5194
after 7.35+1.42 8.02+2.77

*Values are significantly different before and after treatment within weekly group
*p<0.05 **p <0.01 4 % of Recommended Dietary Allowances # P-value of ANOCOVA
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Table 5. lron status measurements of compliers for daily
vs. weekly iron supplemented group before and
after treatment

. D group W group ;

Variable (h=10) (h=13) P-value
RBC(10%4l)

before 3.37+0.34 3.64+0.36

after 3.61+0.39 3924047 06724
Hgb(g/d)

before 106+ 09 12 +10

after 120+ 1.0% 119 +12 0106
Hct(%)

before 318+ 25 335+ 34

after 354+ 30% 356+ 36 02889
MCVEL)

before 946+ 35 920+ 29

afier 97.1+ 5.4 909+ 37 00255
MCH(pg)

before 316+ 2.0 309+ 1.7

after 335+ 2.1 304+ 16 00005
MCHC(g/dl)

before 344+ 1.6 336+ 14

after 344+ 1.2 334+ 10 00200
Serum Fe(ug/dl)

before 91.2426.3 89.6+24.6

after 111.2+124% 10474481 06864
TIBC(ug/dl)

before 366.5+45.2 361.5+37.2 0.0088

after 39404677 47044663 O
TS(%)

before 256+ 8.5 251t 7.6

after . 292+ 7.1 23.1+109 0148
Serum ferritin(ug/L)

before 165+ 7.7 17.8+10.8

after 248+ 50¢  189+135 009
RDW/(%)

before 13.8% 0.8 128+ 0.8

after 131+ 0.7 125+ 35 09626

RBC : red blood cell, Hgb : hemoglobin, Hct: hema-
tocrit, MCV : mean corpuscular volume, MCH : mean
corpuscular hemoglobin, MCHC : mean corpuscular he-
moglobin concentration, TIBC : total iron binding capa-
city, TS : transferrin saturation, RDW : red cell distribu-
tion width

Values are Mean £SD

*Mean values are significantly different within groups by
paired t-test.

<005 *p<l001 *** p<0.001

§ P-value of ANOCOVA

A2y @golgta Husm glony® mgl o] HE 4
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Fig. 1. Changes in hemoglobin concentration of individuals before and after daily vs weekly iron supplementation.
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Table 6. Results of analysis of variance : biochemical indices by treatment effect, treatment type, and initial hemoglobin

concentration

Dependent factors (p value)

Independent factors

Hgb Ferritin TiBC Serum Zn

Within subjects

Treatment effects(time) 0.0001 0.0340 0.0003 0.0001
Between subjects

Treatment type(daily vs weekly) 0.3515 0.1008 0.0145 0.2406

Hgb classes(three classes) - 0.0124 0.1436 0.6036 0.0120
Interactions

Treatment effect X type 0.0154 0.0768 0.0232 1 0.7752

Treatment effect X Hgb class 0.7020 0.8842 0.8325 0.9019

Treatment type X Hgb class 0.8082 0.3014 0.5098 0.0002

Treatment effect X type X Hgb class 0.8732 0.1600 0.8622 0.0487

a9 &3} vlne] ge mlR)x) ¥e Rz fHoy
o B3 7] B3 A Ao](treatment effect X
treatment type)s IEFZ¥(p=0.0154)% TIBC
(p=0.0232)9lA 3+ 2loj7} velton HHY fer-
ritin &) glojXE g Zolrt k. kA
d BEoz= razvle] Asairst A Jek
%o TIBCE F99 EETAA fodd 718 v
dozHd vid HFo] Fie] AR HWHo| ujs) FE
2] 7l E felsictn & 4= A}

FEY FE RF02 QAo AR oJditeelf n)
A a2 Edate Fas i) 98k 2324 48
TEEIT WSkd drREe] B AHE Table 79)
el B3 AR BE T2 0] s vlwst
7] 98] B5A 43 3850t B T Be Tl
gz, AW A4 FRFE s 23 fer-
ritin, MCVell tidted 1 &9} as)=e vjasiget
(Fig. 2).

AT BE3A9 U3 A ferritinzke] BAIS 4y
2 A4 38%0F & 2(D/C group)dl A$ HF
HEA L AL 02.28(3LE 92.2%) 02 ¥A for-
ritin®] 8.3pg/L F7t5t o, 2857 Yo WY B
T (D/N group)?] A$ 623(E2E62%) A= 7.
dpg/l, Z71899T. 3857t e FUY REF(W/
C group)d] %9 2894 43 F ¥4 ferritino) 1.1
/L F7HE YERIloY 5850} v 309 B
T(W/N group)®] A5 2258 A32 1550g/L 74
k. wel BEA A T EF ferritin £59 W
sk 23R A vlEldtn B 5 gon 1549
14 FU92 FE BE2A4E M= HH ferritin
ST L1/l AE S8 B I a9 3
T HEFFE A FE o) &40 YA WaH
AE 87 A9 YX e goletz gt

£ AH &%) 22 Y BEFS MCVE 82

Table 7. lron status measurements of noncompliers for
daily vs. weekly iron supplemented group befo-
re and after treatment

Noncompliers
D groupin=>5) W group(n=4)

RBC(10%/ul) '

before 3.69+0.29 3.63+0.27

after 3.88+040 3.88+0.20*
Hgb(g/d!)

before 10.8+0.7 11.3+0.8

after 11.9+1.3 116114
Hct(%)

before 328+1.9 33.3%22

after 354137 33.9+3.1
MCV{iL) .

before 88.94+4.2 91.8+3.1

after 913143 87.4+36
MCH(pg)

before 291411 31.1+£1.2

after 30.6+0.8 29.8+2.5
MCHC(g/dl)

before 329+1.0 33.9+0.9

after 335+1.0 341+1.8
Serum Fe(ug/dl)

before 87.4+323 8454226

after 114.81+-60.4 83.8+45.4
TIBC(ug/dl)

before 446.0+1539 362.5+53.2

after 438.0+27.7 500.0+73.9
TS(%)

before 229+13.4 24.3+9.3

after 25.8+12.2 16.5+8.8
Serum ferritin(ug/L)

before 11.5+£5.0 22.8+12.9

after 189+7.3 73%3.6
RDW(%)

before 13.1£0.5 143+25

after 14.6+1.7 144+1.3

Values are Mean+SD
*Mean values significantly different within group at p<<0.05
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~10 MCV
BB Ferritin

D/C D/NC w/C W/NC

Fig. 2. Changes of iron status indices after treatment am-
ong groups. D/C, D/NC, W/C and W/NC mean dai-
ly group with compliance, daily group with non-
compliance, weekly group with compliance, week-
ly group with noncompliance, respectively.

FA AF ¥ Urlol B 254, 4 seEt ¢
2 0d ¥EFY AL 2HMAR 28I 2y
A 38T 2 FHY BEF A9d= 1.1LA
= 2231 HF 282t e Fus BE7e 3
§ 4.4} AT MCVe) W3} 9A] B3 35
£ AR sy 4 ferriting] Watel YAt}
I & 4 315}k Taylor $79) 98l MCVE 94 &
7lole HE Aelol ofsf ek &A Fou gA
7l AL HHd] 93 93e wedn 3 o5
o] AFA YA Bl BE BEAE 4AHT 29
83 forritin®] Z4E Bor MCVE 22 $45
A}, 2y 8B REFFL MCVE Axbzel Zast &
7 w9 3 ferritin ¥ E7F YEPRFOH o] Bzl 7
ZE A% AL 79X g Feae A
£ 70 #5349 &7 FEP7 Yeldoln 2 n
B3k Aol2 F4E ARuteE Al Ul YA
a7 F7lol 2ol A 2¥ FEL GAY £
glor AR BE5E Foen 5o HE FFE A
33 A 2 FE-g o] Fo] Al Yoo PFETE
Aol 28 WAEGTL ok mEd B TN
FE9 AR BFoT MCV/Y LIfL A% 7Aste 3
T B3A 9 o] REFE ou|six|gt NG BE ko)
7} Jehp) ARElgeng Iy AR HEA
& B9 A7) Alg ARHE A8 MCVe 3011 Ug
vzt Azar.

ol e o] wEFel EvE vwd £ A M
3RE7t e oY BETY B9 HF 28R w2
FI9 BE3E) vas] & o & AH o] 627o=
Fog BETo] 4T BEA 9 26l sl AR
499] el o 3. a8y 585 B
FO9 5539 3¢ osx o AR A A%
B9 V) veEhten HA4d A7 sjrgeviey

FutEA EQ) ZaE UYehA] gkt 9A F HE
HEEAE AASA @& gifEe] YAy uz
29 F93 A YEdTO: Bad nj3o
2 o Fu9 HE 2% uho] A3 FAH (posi-
tive)ol2tz & = glon 1590 3 Bgsh= go
2 A 59 AR a7 FEAIV HA (safe-
ty margin)< gl R 2t}

H B g RI 2oy FuiEag e Ratoly
I vte] B YalAne} fdo] 918 Bt ohg}
& PRI2NC13.2¢/d), L EIAYES
40%) TEAME Beidh AT 3ol £ e
2 RuEn Qo mjd 2349 435} 34 upga
g7l i =] Yz ok Ao A e Ed
A d9 34 (hemodilution) B4 24 A3 2
FEE RFE Folx, B9 A £¥E A% i
Wl SAFE ZaAT £F dolol A 994 48
Z7M9E AFE JeEh ey fheke) 8 432 o
3 2 Bt Asigvin g, tgo] JaRE Bt
F HR220% 8 ferritin® F93% F77F Ve
7] AEAT vid HE BEo Al A £FA] e
deie AL el E9E 498 = Ug Ao A
ZHET), webA Ao AR HEA §o IR F
&0l §7] nEiHojol & Ao AR

Cook¥ Reddy™&= w¥ B375) F99) n339)
HE B3AY T8 AR A9 HE A F&
AJA 50mge} FES Akl A W FAL b
B 2.3% & 1.1mgs] o], FUAE FUL vf 2.
6% A T8 Rusyon], 224 437 843
< o vide] A 85%9 FHE, FEY HH A 9.
8%9 4% Husigd Weld Fo9lz B3
Lo oA F5EL FoF xol7} glon HA FF
H FEZ] HE 29U Ay AR 27%L 224
7170 REF £ dokn APt B 47 gy
Eo] AEAZRE FFANE Fos F45HE AR
%<& Cook3} Reddy”7} Bug AL F582 o] 43}
o ANt Bt i BEFe] Ag o] AFHe
A oF 20mge] AEo] FFHULr(Table 4) 2}
AAL Aloe] BE B ZEA 80mgel AFHHUTk T Frh
W 8.5%9 F5&S vei¥ 3¢ 19 o 8.5mge] 2
g 43 Ao a8y a9 AR Eze] AS
1Fdo] A HEAZ 160mgH AA12RE mid oF
20mg¥ 1Y A 20x7=140mgel hsted Fo+
A F58 9.8%2 n@ist 29.4mgs EstAl Bt
oA 1Y oF 4.2mgo) ARE Fshs A= A
He A F71e] AE 278 1Y 4mg® 03 w)ss
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e Zole FUY HE 2 o] vjY BE LZ
o vjs] AE FE FosA o 2 AAPIAE &
ot 43 sest 44 ES B 24dUd $L
EINE 2& F edEt Zggt deo] gl Mo 4o
A zlgle] Foke) AR mzow HE Ayop Hig
o] Hx] FEF 3ty Uil F FHY BFoEE YA
A 7170 24 UeF BE QTS 22N F S
Rog Arslnz Fag AR B85S A5H Ao
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4. EBEF 27 ¥ oY ¥ Y

HE A AR ¥ L RIEF F I R
T oA ot el A1Ee) WEHE Table 8 1}
ERHSIT). paired t-test 23 BF A2} A Fo@ 2}
o7} A& ot BH AEE AU WY BEF A

Table 8. Zn status measurements of compliers for daily
vs weekly iron supplemented group before and
after treatment

™

D group W group

Ind P-value’
naex (h=10) (n=13) value
Serum Zn(pg/dl)
before 751 £ %94 746 £ 95 0.8284
after 616 £11.7¢ 607 + 59%
Urinary Zn(mg/d)
+
before 0.20+ 0.08 0.27+ 0.12 0.6382
after 0.24%+ 0.15 0.33% 0.16
Urinary creatinine(g/d)
+
before 092+ 019 0.93+ 0.19 0.8251
after 0.88x 0.17 0.87x 0.14
Urinary Zn/cre(mg/g)
22+ 0 32+ 0.
before 0.22+ 0.06 032+ 0.25 05157
after 0.29+ 0.21 0.40+ 0.22
ALP(UAL)
+
before 36.1 + 74 348 + 4.6 05779
after 76.1 £15.7** 795 +19.8**

*Mean values significantly different before and after treat-
ment within group
*<005  **p<0.01

# P-value of ANOCOVA

**+ p 0.001
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$ BEA) AFH F 8F okd 557t foetAl #43t
Fem(p<0.05), ALPY #93% 71 Jehlidx
(p<0.001), 2 & AWoE9] ofcd vl oL} ofd/
Agoleld wlAdzk vlolE {3 Zolrt ¢t S
9 BET oM AR BF F GA] old 5EY
o3 A4S YeER e (p<0.001), ALP 84%
ol lojME e T/ B H(p<0.001).

2% Aol old el AXEE FHH(covariance) 2
2 53 AR 25A A3 ¥ g zlolg vlas}s]
Qs FEAHEA (ANOCOVA)S AAE %, 2 Ast
i B3y S REF 2 93 Zo)E YyE
A XNEE A BA old e ofd I
Ao o]ga}r|o] EFHS dogl= AHOAHY &
AR E B FL£ A7 Q7] HEA &3] olgHrt
gt oz AA oAlRe] EH old &y Al A7)
7t Ay nel g4ty BaEHgen? 2
Az olo] AAFHHTt. T B2 Y ALP BHEE
old AP 43 AE2 A gou?? gur
o} ¥H £ AA ALPE BAld)A] == g 2t
¢ Z(heat-unstable ALP)¥} efgielr] El=e
do] ¢tBE ZE(heat-stable ALP)2.& o]Fojx|u,
FAE A4 2719 JedA E5E AR A& S8
ROZ BAHT om¥¥ olq] &N F4X
SR A g3 o, meky T FME ¥H
ALPS] 37 %S Bor A AR BFo8 F
o7l feld Zolrt QITh HEA AHF ¥ 4AWE
T ot widFe IR BE B3A AR Al
EFrHA B3 82 28 @A Holl AbA) o
g9 o) WE Ao g By F 27k &
23t Aol7} gldct. - .

G4l Fo 3l A= E vk AR HEA = ok
FgdHl FEE vld $ oty gk, 1Y 90mg ©)
Aol 28 BEAE AF QAR ¥F ofd mxot
T~159 ZHASFR oM™ 1) 18mgs HNHAT A7)
QNE- BS 30~40% AAFET P a2hy
HE BEFA U EEST) 8 old Fx Ao)r} ¢l
THe 7995 glojA] AR BEA|9] ofd g%l 1l
A= Ao el =] o7} Bt} fLol FUY
HE B3] o} JPee wixE Ao gisiMe
A7 d78 ¥t §lth

T AR BFo] v HE BIAE I A
SHT} o} FFEHl FEld TS el Ao
Z1dstd eyt B AF A BE & F 2§93
Aol 2 YERE A H7E QlojA wjd BE B Zolu Fet
9 2% 9302 ofd JPAee) WAL Eve v

fr el
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