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Eﬁects of weekly iron supplement
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at'toh of pregnant

indonesian women are similar to those of daily

supp\ementaﬁon‘”s

Endi Ridwan, Werner Schulrink, Drupadi Dillon, and Rainer Gross

ABSTRACT The effect of daily raticr than weeky iron sup-
as compared in women who were §—24 wk preg-

the amount (%), 10 the form (8), and possibly also to the
frequency of supplement ingesuon.

‘olemcnmdon Wi D
Tt One group (n = 68) received @_mgj'sld the second group

“(n=T71) received 120 mg Felwk given 2t once. Supp\:menmtion
1 -4 11.3 wk on average. depending on gestational date at enoy,
. was not supervised. Hemoglobin increased in both groups
(P < 0.001), serum fermitin did not change siggiﬁcnm\y. Thers was
no significant difference berween groups for changes ip hemoglo-
bin and serum ferritin. In a subgroup of women with n hemoglobin
concentation < 110 /L. at baseline (n = 45 daily; n = 54 weekly)
no significant within-group changes occurred in scrum ferritin, but
the change in the daijly group was 4.1 wg/L higher than in the
weekly group (P = 0.049). Compliance. as indicated by two
positive stool tests, was a«54.3% in the daily group and 62.2% in
the weekly group. We conclude that for the complete sample of
subjects, the treatment effect of daily compared with weekly
supplementation Was similar under conditions resembling o normai
anienatal carc program. Am J Clin Nuir 1996;63:000-000.
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ron-deficiency anemia is an important nutditional problem
developing countrics (1). Pregnant women arc st special risk
and the prevalence of anemia for this population caegory in
Southeast Asia is as high as 60—70% (2., 3). This 1§ primazily

Srudies in rats have shown that adminisuation of iron sup-
plcments every third day is as effective in improving iron stawus
as daily supplemcmmion (10, 11). It is argued that when the
adminiswraton of iroo is matched with the intestinal maucosal
renawal time, e absorption and retention of the iron is more
efficient (11). This higher absorption of iron when given ona
once-a-week basis could, however, not be confirmed in non-
anemic American women (12). On the other hand, swdies in
anemic Indonesian pOpulations-—prcschool children (13) and
nonpregnant women (14)y—di¢ demonstrate similar effective-
ness of weekly comparcd with daily supplementation in restot-
ing hemoglobin concentrations.

Supplemgsntation on & weekly instead of daily pasis would
nave important implications for the organization and efficiency
Wmmmﬂww . There-
fore, it was the aim of ihis study to compare daily supplemen-
wation, ie, the current practice for pregnant women in Indonesia.
with weekly supplementation. We attempted 10 compare the
weekly and daily supplementation under conditions similar to
the ongoing anienatal care program, and to cause as little
Augaoznce to the normal conditizm: of the current iron-
suptehane’en proziii as possible.

SUBJECTS AND METHODS
Subjects

<cause the amount of dietary iron absorbed is often The study was carmed out from January 10 May 1995 in the
10 meet the increased demnands during pregnancy for capanded rural disudict of Tangeran, West Java. Subjects were pregnant
Ted c8 in other and i irion.i rodu women in their 8th to 24th week. We sought to have = 50

of conception. Because ancmia is assoctated with poor preg-
nancy outcome (4, 5), many countries have started programs
that auempt to increase iron intake during pregnancy by dis-
wibuting iron tablets to pregnant women. The tablets are usu-
ally distributed through the public health sysim, with the
recommendation that women should take the tbleiws ‘daily
throughout the second and third trimester of pregnancy (6.

\©

Despite these large-scale prograns. the prevalence of anemia
has not decreased in the past decade (2, 6). The main factors
that influence the efficacy of the iron-supplementation pro-
grams are inefficient health services and low compliance of the
pregnant women —Compliance is influenced by he un-
desirable side effects of the ingested iron, which are related 10
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anemic, pregnant wWomen in €3< Treatment group decause this
number would allow us to distinguish a differcntial change in
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hemoglobin concentration of 5 g/L berween groups with 3 5%
significance Jevel and a power of 80%, even allowing for 1§%
attrition. Subjects were selected at six health conters serving
=90 small villages with similax socioeconomic chéractensngs.
These health centers provide prenatal care, including free dis-
ribution of iron tablets, to all pregnant women from their ﬁr'sx
visit onward. All pregnant women who came to oné of the six
health centers for the first prenatal care check-up of thels
current pregrancy were asked 10 participate in the stwdy. A
toral of 176 subjects were sclected, 70.5% of whom had 2
hemoglobin concentration < 110 gL, which is used as & gen-

2! indicator for anerpia during pregnanc )

The research proposal was approved by the Ethical Review
Committee of the Regional SEAMEO-TROPNLED_ Center for
Community Nutrition at the University of indonesia, Jakana.

Methods

_andom sllocation to One of two treatment groups was done
on the basis of the health center each woman atended. All
women from three health centers, chosen at random, Were
allocated to the daily group (n = 90), whereas all women from
the rematning three health centess Werc allocated to the weekly
group (n = 86). This allocation method was chosen for prac-
tical reasons 10 avoid confusion among health center saff and
subjects. Daily supplements were wblets conwmining 60 mg
slemental Fe as forTous suliate and V. mg JoliC acid for
Ingestio c,week, This schedule and dosage is
= morm in Indonesia (F)°The weekly group ingested tablets
similar to those of the dnity group, but the subjects WEre
instructed to Wﬂﬂw& hg
}mms&m,.comaining in ol 120 mg clemental Fe and 0.50
mg folic acid, once 2 week. Considering the high prevalence of
1ow hemoglobin values, no placcbo group was included be-
c=use »F mthical reasons.
et e gtz ue effect of the two. teaumsns WO piood
Aampics <SIE UTAWR feom cach; subject. The Sjrgi sampie Was
_ollected during the subjccts’ 1irst visi: to th.e hesiths SCEr
immediately before the women received their tron wablets. The
sccond sample was collected when the women were 28-32-wk
pregnant. This iming was chosen 10 allow the hemoglobin
concentration to increase (15), and 10 head off the high drop-
oul ratc that we found previously (7) when we atternpted 0
take follow-up blood samples in the last month of pregnancy.
The duration of supplementation was therefore not the same for
cach woman, but varied from 8 10 20 wk (Figure 1).
“The tablets were distributed by the midwives of the local
health posts once 2 month, as 16 normal pmcﬁf“c"tf'ﬂh’e‘dﬂgbing
supplementayon program. To optimize compliance. each sub-

. - 3 =
ject was instructed thoroughly and the midwives kept special

cards to record the number of wbicts distributed. Compliance
wghecked by asking the subjects how many tablets they had
ingested. Furthermore, we attempted ©© collect two stoal sam-
pies from each_ subject to check compliance by using a stmple
}est for fecal iron (16). The normal practice of the ongoing
irop-supplementation program was disturbed as litde as
possible.

Ve 5 mL) were collected in wbes with-

s blood samples

out anticoagulant between 0900 and 1100 (~3 h after break-
fast). Because we could not maintain cold preservation, spe-
cifically for hemoglobin, from these remole locatons, 2
wmporary dry preservation method was used (17). Immedi-

UNUEF NP

bt o i

nunbac of guhjects

B-it ' 16-20
interval petwaen waking
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FIGURE 1L Distribution of Gme betwesn initial and final blood sam-
pling for the groups supplcmented aaily O ( = 68) and weekly ]
(n="TH.

ately after yenipunctirt, 0.02 mL blood was collected with 2
micropipette and wans tred onto filter paper (Whauman no. 1
palston Ld. Maidstone, United Kingdom). The blood spots
ware collected 1n duplicate. These samples were air-dried for
> 30 min and put into small plastic bags. i
Mﬂ Before
assay, the paper was soaked in 5 mls Drabkin solution for ~6
h until all the blood was extracted, then hemogiobin was
determined by the cyano . ethod (17) (Merck-
test 3317, Merek, Darmstadt, Germany). The within-assay
variability, based on duplicate measurements, was = 2.3 g/l
Previous 1ests showed that the diffctence between average
hemoglobin valucs of 105 blood samples as getermined by the
filter-paper method compared with fresh blood was 1.6% (un-
published data from the Bogor Nutrition Instinute, where the
present analysis was also carnied out). No correction was made
for this difference in the reported dat. For serum ferritin, blood
was aliowed to clot pafore it was putin 2 cool box and taken
1 the-laboratofy. Ay oyival at i+s laboratory, the «gmoled
were centrifugsd for 10 min 3t TOOW ;cmperature, and o=
scrum was separated withiz o 1 of bluo? coliectioh end $tored
a1 —20 °C until analyzed After the final blood coiiecton wis
finished, serum ferrjitin was determined in all samples by
enzyme immunoassay (37) using 2 commersial kit (IMX Sys-
1em; Abbott, Abbott Park, IL}. Duplicate analyses were per-
formed for 12% of the samples, and within-run variability was
0.31 ug/lL. Each run included manufacrurer-provided control
sera with ferritin concentrations of 20 and 150 pg/L. Results of
a run were only considered valid if results for the respective
control scra were within the limits of 16-24 and 120-180 ug/l.

Stool samples were collecied in small plastc containers,
transported in a cool box, and stored at 4 °C in the laboratory
where they were analyzed within 1 wk. At baseline, 2 stool.
sample Was collected to determine the presence of intestinal
parasites (18). ’

Body weight was measured to the nearest 0.1 kg with 2n
electronic weighing scale (SECA 770 aipha; SECA, Hamburg,
Germany). Body height was measured to the nearest 0.1 cm by

using a microtoise.

Statistical analysis

Treatment effacts in the two gTOupS were compared by using
the multivariate analysis of variance (MANOVA) repeated-



v

'g/1936 14:23 6172279405

UNUFNP |\ (=

WEEKLY TRON SUPPLEMENTATION IN PREGNANCY 3

measures design of SPSS/PC+ (SPSS Inc, Chicago) (19) with
the two treatncnl types (daily compared with weekly supple-
mentation) as 2 berween-subjects factor and treatment effect
(start and finish of supplementation) as 2 within-subjects fac-
tor. Between-group differences in treatment effect would be
indicated by a significant interaction between treaument effect
and treatment type. Initial nemoglobin and serum ferritin con-
centrations were included in the analysis 3s petween-subjects
factors to comect for their possible confounding influence.
Helminthic infestation and duration of supplcmentauon were
included in the analysis as covariants to test their influence on
changes io blood variables. Serum femmitin values were not
normally distributed and were analyzed after 3 natural loga-
rithrn transformation that normalized the distributions.

RESULTS

Of the 176 women initially enrolled, 2 complete set of data
wa* obtained for 68 women in the group supplemented daily
a  or 71 women in the group supplemented weekly {Table
1). Aurition occurred for scveral reasons: .

_second blood collectian (n =9 daily,n =26 weekly): 9 women
changed residence (n = 5 daily, n = 4 weekly), 8 women
delivered before they could be reached for the second blood
sampling (n = 5 daily, n = 3 weekly); 3 women had
premature delivery (n = 2 daily, n = 1 weekly); | woman from
the daily group had 2 miscarriage; and | woman from the
weekly group became ill. No significant differences existed
petween treatment groups for the reasons for dropping out. and
the dropouts had characteristics similar to those who completed
the study.

The distibution of intervals between initia) and final blood
sampling was not significantly different between groups (Fig-
ure 1). No significant differences existed between the ucatment
groups in terms of age, weight, gestational date, number of past
preznescies, and duraticn of supoiementation. but the women
1 6y eup supplemented daiiy weie taller and 12 interval

otal sacipies were compared (P < G.03) (Table i).
At basaline. 66.2% of the women in the daily group (n = 68)
76.19% of the weekly group (n = 7]) had hemoglobin
concentrations < §10 g/L (NS). Of the women who were in the
first trimester of pregnancy. 64.3%¢ of the daily and 63.2% of
the weekly group were anemic, with 2 hemoglobin concentra-

TABLE 1
selected chatacteristics of subjects &t the begianing of the study

\;i:fercnce of 4g/L (P =

. differed we A2 orouEs
oetwess then curreis and lusi SregMACCy was longer when the .«

tion < 110 g/L.. Of the women in the second trimester (n = 49),
44.9% of the daily and (n = 57) 64.9% of the weekly group had
hemoglobin < 105 gL (P = 0.04), which was suggesied 10 be
& more precise indicator for ancmia dusing the second trimestet
of pregnancy (20). At baseline. 44.1% and 22.1% of women
supplemented daily had serum ferritin values < 20 and 12
gL, respectively (21); for the women supp\cme_mcd weekly
these prevalences were 53,5% and 36.6%. respccuvelyl. ﬂcmo-
globin concentrations were < 110 g/L and serum fermtin con-
centrations were < 20ug/L in 33.8% of the group supple-
mented daily and in 47.9% of the group supplememcd weekly.
Of the women with 2 hemoglobin concentration < 110 gL,
those supplemented daily (n = 45) werc significantly older,
were taller, had a higher number of past pregnancies, and had
a longer interval berween the current and past pregpancy com-
pared with the group supplemented weekly (n = 54).
Although the women were randomly allocated to a treaunent
group based on nealth center attendance, there was a significant
0.01) in initial hemoglobin concen-
lions between groups (Table 2). The initial serum ferritin

Foncentrations were also highes in the zrou ad

daily, although this Tifference was not significant (P = 0.055).

AL the end of the study, no si gnificant difference in hemoglobin

concentration siT existed between groups, but the sgrum fer-

/riun concentration was higher in the iemented daily

(P = 0.01). aglobin concentrauon at
was significantly higher (P < 0.001) than at baseline for both
groups by repeated-measures staristics, but there wers o sig-
nificant within-group changes in serum ferritin.

The changes in hemogiobin and serum ferritin were related
1o the initial concentrations of these varidbles: r = —0.65 (P =
0.001) for hemoglobin and r = —0.45 (P = 0.001) for serum
ferritin. Therefore, to evaluate the differcnces in treatment
cffect between the_two_ groups, the ‘initial_concentrations of
hemoglobin and serum fermiiin had to be taken into consider-
ation as oossible_confounders becouse these gconcentralions

Thic -~as done by
dividing initias ki siabin CONCENEATICNE inth S LT SSTUM
ferritin concentrations int’ four, approximaicty vy edi-sizsd cat-
egories (Table 3). These CONCenTalion categories were in=
cluded in the repeated-measures analysis of variance as be-
twesn-subjects  factor. Furthermore, the duration of
supplementation was included in the repeated-measures anal-
ysis as a covariant to evaluate whether the duration influenced

Supplemented daily

—

Supplemented weekly

Total sample

Anemic subsample Totai sample Anemic subsample

— (n = 68) (n = &5) (n=70 (n = 54)

g ) 262 =57 26.5 = 5.6° '
Genatons date (wK) 17.5 = 4.8 P ig ﬁg i e
we ggm : as 92=75 48.5 = 6.1 473 6.4 Z‘i = 22
bt _ 150.7 = 4.5% 150.6 = 4.8° 1483 = 4.5 80~ ‘

pregoancies (n) 35223 40 = 2,52 2822 Heoar

Interv_al since 1ast pregnancy (mo) 41.0 = 33.24 41.6 = 29.8° 2“4 i - 8=21
Duration of supplemeniation (wk) 11,5 =40 1 1'1 - 3 9 9: - 320 B =12

o Jx3 11.2=36 10.8 =35

2 H .
Significantly different from group supplemented weekly: 22 < 0.05, ¢ P < 0.01
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TABLE 2 .
Hematologic values at the beginning and end of the supplementation period
= = s e
Study group Beginniog End Difference
Suppieraented daily (n = 68) 0=7 pe
jobi 106 = & 110 = 4=
?:::‘mm%)m,) 28,0 = 19.2(21.9] 27.7 = 19.8 [21.57 0.3 = 165
Suppiemented weekly (n = TD 08 = 8 o=
Hemoglobin ( 102 =10 = _ =
.. o 232 = 205 0117.1) 2.7+ 13.4

Serum ferritin (pg/L)

20.5 = 169 (15.6)

© Arithmetic mean = SD; geometric mean in brackets.

2 Significaptly different from the related value in group supplemented weekly, p = 0.0l

7 gignificant within-group tacredse from beginning to end, P = 0.001.

shanges in blood variables. The gestational date at baseline was
not included in the analysis becausc it was directly related o
the duration of supplementation (r = —0.92). The differences
eatment cffects berween groups (tested by the interacuon
be.ween treatment type and effect) for hemoglobin (P = 0.609)
and serum ferritin (P = 0.127) were not significant (Tables 2
2nd 3). Thercfore, the effects of daily compared with weekly
ti re similar in the complete group of sub-
jects The duration of supplementation did not have 2 signifi-
cant effect on changes in hemoglobin (P = 0.310) or serum
ferritin (P = 0.744). The most important factor influencing the
changes in hemoglobin and serum ferritin were their concen-
wations at baseline, the lowe entrations led to
chagges (P < 0.001, intcraction between wreatment effect

and initial hematologic class). .

Al the end, the prevaience of anemia (hemoglobin < 110
2/1.) had decrensed in siroilar fashion in both groups to 45.6%
of the women supplemented daily and 10 56.3% of the women
supplemented weckly. The percentage of women with serum
ferritin. concentrations < 20 ug/l. did not change and was

| 47.1% for daiiy amd 63.4%. for weekly supplementsc Zroups.
“espectively. Tne crevalences for serui fiTitin concentrtucns
<. 12 pglL were 22.1% and 29.4% for women supp.Lmcinid
daily and weekly, respectively.

To further study the wearment effect, data for the subgroup

women with tnitial hemogiobin values < 110 g/L are pre-

TABLE 3

Results of repeated-measures ANOVA and ANCOVA: hematojogic indexes by treatment effect,

ferritin concentration’

sented in Table 4. At the start, both hemoglobin and serum
ferritin concentrations were significantly higher in the women
suppiemented daily than in the women supplemented weekly.
Hemoglobin concentration insreased by 8 g/L in both groups
(P < 0.01). There was no difference in trearment effect be-
tween groups (tested by the interaction between treatment type
and effect) for hemoglobin (P = 0.705) (Table 3). There were
no significant within-group changes in serum ferritin concen-
wation. A small decrease in the weekly group together with 2
small increase in the daily group, however, caused 2 small but
significant between-group difference in treatment effect (P =
0.049). Also, for the subgroup of women with Jow hemoglobin
concentrations at baseline, the duraton of supplementation did
not significantly influence the changes in blood variables.
Differences in the prevalence of intestinal parasies, espe-
cially hookworm, could also have influenced the treatment
effect. Stool samples for 82 of 139 women were collected at the
start of the study for the diagnosis of parasites: 42 from women
in the group supplemented daily and 40 from women in the
group supplemented weekly. There was no differsnce in hook:
worm prevalence betwe=n Lrouns: 25 57; of daily and 32.5% of
¥ekly supplemenicd. wormicn were 1njesEd  When fieialist
with hookwonn was enwred as a factor . analysis of
variance, there was no significant difference in the weatment
effact between groups for hemoglobin or serum ferritin.

- a
&8

treatmment type. and initial hemaglobin or serum

All subjects -Anemic subjects
Hemoglobin Ferritin  Hemoglobin Felritin
Within subjects
Treatment cffect (time) 0
Between subjct .000 0246 0.000 0372
Treatment rype (daily vs weekly) ;
Initial hematologic class’ 8’33‘5 g'ggo 0% 0016
Interactions ' ’ 0.000 0.000
Treatment type X hemstologic class o)
Treaunent effect X type 8;550; g‘l‘;ﬂ 0.167 0.483
Treatment effect X hematologic class 0.000 Q.mo 0.705 0.049
Treatment effect X type X hematologic elags 0.356 ' 0.001 0.001
Covarisnt ' 0.526 0500 0.498
Duration of supplementaliop 0310 0.744 0,296
, : \ e 0.635
Hematologic classes were made as follows: hemogiobin (/L) <100 {»

(n = 41), 12-20 (n = 28), >20~30 (n = 30), >30 (n = 40).

= 40), 100-110 (n = 59), =110 (n =

40); serum ferritin (ug/L): <12

b,
£
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?itx:zflozic values at the beginning and end of the supplementation period for the women with hemoglobin concentrations <110 gL ot the
beginping’ e
Study group — Beginning End ifference
Supplemented daily (n = 45) . ) o =7 gy
zlobi L) 101 = 6° ) = ; 3z s
?:rtgefznl'ir:i;géusﬂ.) 24,7 = 17.6 [19.4) 273 = 20.1 {20.9) 2.5
Supplemented weekly (n = 54) _ 06 = 7 -
Hemoglobin (2/L) 98 =8 17.1 = 12.5{13.8) —1.6= 119

Serumn feritin {18/L) 18.7 = 140 (14,3

" Arjthmetic mean = SD; geometric mean in brackets.

14 Significantly different from group supplemented weekly: 2p < 0.03

4 Significant within-group increass from beginning o end, P < 0.01.

3 significantly different from zroup supplemented weekly. afier correction

% type interaction, P = 0.049 (see¢ Table 3).

—ompliance with supplement intake was checked in two
ways (Table 4). First at the second blood sampling, women
were asked whether they had taken all tabiets given to them. In
the group supplemented daily, 48.5% of women claimed that
they had taken all 1aplets, whereas 63.4% of the weekly group
so claimed (P = 0.08). Sccond, we had planned to coliect &
small amount of stool from all subjects after 4 wk and at the
cnd of supplementation: we were able 1o collect samples from
95 women after 4 wk and from 105 at the end of the study
(Table 5). These stool samples were checked for the presence
of elemental iron. The stool tests did not indicate a significant
difference in compliance between the two groups {Tabie 5)
Stools of 72 wom=n were collected on both occasions, and
58.3% of these women had positive swool samples on bath
occasions. The hemoglobin concentration of the women with
¢ v pasidve stool samples increased by 11 = 7 /L in the daily
group fa = 14, v hemegiotin 03 = 7o/l and by 10T
Tl ip e warkly vgun (= L tba neogionin 09 = 7
o/l (P o= 0.54; afier core-ting for initial hemogiooin and
duration of suppiementation). Serum ferritin changed by 39 =
=~ 7 g/l (P = 0.38) for the daily group and — 1.2 & 9.3 ng/l

the weckly group (between-group difference after correc-
tion for initial concenuation: # = 0.02).

The duration of supplementation was negatively associatec
with comptiance, Of the women who were supplemented < 12
wk, 67.1%% claimed to have taken all tablets, whereas 44.1% of
women who were supplemented longer than 12 wk 50 claimed
(P = 0.01). Overall, 17.3% (» = 24) of all women complained

TABLE 5

Compliance with suppiement ingestion as assessed by sto0l test for
clemental iron two times during the study’

Time of stool collection

Both 4 wk
Study group 4wk End and eng”’
% ' !
Supplemented daily
(n = 68) 68.8 {48) 57.1 (49) 543 {35]
Suppiemented weekly
=171, 74.5 (47 62.5(36) 62.2 (3N
Total (1 = 139) 71.6(95) 60.0 [105] 58.3 (72)

? . . . .
. Percertage of subjects with ison in stool: » in brackels.
Percertage of subjects with iron in stool on both occasions.

4P < 001,

for serum ferritin concentration at the peginning, indicated by treatment effect

about adverse side effects, with the perceniage being similar in
both groups (16.2% in the daity group, 18.3% in the weekly
group). Side cffects infiuenced compliance. Of those women
complaining about side effects only 20.8% claimed to have
taken all tablets, whereas 62.5% of women who did not com-
plain claimed to have waken all wablets. No specific information
was collected about types of side effects.

DISCUSSION

Pilot studies have shown that the high prevalence of anemiz
among pregnant women in developing countries might be
reduced by distributing iron tablets to all pregnant women
through the public health system (9). In practice, however, the
efficiency of large-scale suppiemeniaticn programs has been
iimited for various reasons. Women in developing countnes
often do not comi= 1> the, beaith ceuters until iate in nregnan
When. they do, the hrmwir 2w
supplies af iron “Ipienens o Mt noL ue consisiFnl 7
providing the supplements. Ever wnen pruvided with enough
iron tablets for daily ingestion during the remainder of the
pregnancy, the tablets are often ignored or taken only errau-
cally (6-8, 22). Alternative strategies fo reduce the rate of
anemia are therefore urgently needed. ‘

This study aimed 1o study the effect of daily compared with
weekly iron supplementation in pregnant women. The advan-
ges of weekly supplementation would be reduced costs and,
possibly better compliance. The study conditions resembled the.
usual conditions of the official supplementation program now
administered by the Indenesian Minisury of Health as much as
possible: all pregnant women who visited the health center for

AV RAT RAVE SUTNC.

- the first time were eligible, supplemant ingestion was not

strictly supervised, and the tablets were the same as those used
by the official program. Hence, the results of our study can bz
interpreted as demonstrating efficacy in & situation as close as
possible to “real life”. Because the women in the group sup-
plemented daily received tablets under usual conditions, the
comparison of the cffect of the weckly and daily doses is valid
in terms of relative ¢ffectiveness. However, the extent of the
diffcrence in iron status due to the treatment may have been
different if we had striztly supervised tablet ingestion.

_ Both treatments resulted in similar and significant increases
in hefno.globin concentration, but serum ferritin did not show
any significant concentration changes in the whole sample of
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subjects. Of the women wilh¥initial hemoglobin concentrations
< 110 g/L, the average increase in hemoglobin was 8 g/l In
56U groups. T these women 2 significant Between-group dif-
fference was noted in the senim ferritin changes, but the withio-
group changes over time were small and not swtistically nor
biologically significant. Ancmic, pregnant Indonestan women
who were supplemented under supervision duxing & relatively
short period of 8 wk with 60 mg Fe/d showed increases in
hemoglobin similar 10.those of our anemic subjects, and the
repored changes ip serur ferritin were similar to the changes
in our group that was supplemented daily (23). Similar changes
occurred among pregnant Sri tankan women who reccived
supplements under program conditions (24).
The best cstimation of the tue treatment cffect, that which
could have occurred if subjects had actually ingested al tablets
siven to them, is estimated from the results of women who had
jarge amounts Of iron in their stool on two occasions. In these
1eq, there was no significant diffcrence between groups for
. Lesnoglobin response, which increased by 10-1] g/L in each
group. For women with two positive swol samples in the daily
group, 2 nonsignificant increase in serum ferritin of =4 ug/L
occurred, but because of a small decrease in the weekly group,
the difference between groups of 5 g/l was significant
(P = 002).
It can be concluded that both treatments resulted in similar
significantly improved hemoglobin concentrations. lron stores,
mem y improved.
the W stud ulatian. Considering the low dose of won
given weckly, and the relatively short period of supplementa-
tion, the results in the group supplemcnted weekly stand in
contrast with the current recommendations that 120 mg Fe/d
should be taken throughout the second half of pregnancy (25).
This effect can only be exglained vy efficient iron absorption
ien wke. an a weekly basic, Assuming 4.2 L blood in the
rresent satiscts (26), 334 me Ferg h-.-én&globi?‘f’(?’?ﬁ’ﬁd'a'
“.ily requirement oi 4 mg Fe {28), the following calculation
can be made. To increasc hemogiobin by 10 g/L during a
-<iod of 11 wk by supplemendng with 1320 mg Fe, in total (as
. -sumably occurred in women with two positive stool sam-
ples), the jron-absorption rate from the weekly supplement
would be =22%, assurming a-daily dietary iron uptake of 2 mg
(29, 30). Absorption rates > 20% have been reported for
women in the second or third trimester of pregnancy, when
waking a small water-dissolved dose of iron 30 min before
breakfast was consumed (31).
. i supplementation was shown to have an effi-
ciency similar to that of daily supplementation in rats (10, 11),
ch.ildn’rn (13), and nonpregnant wamen (14). It is thought that
when iron supplements are ingested only once during the life
f_;ycle of the intestinal mucosa cells that the raie of absorption
is higher (10, 11). Furthermore, in rats the retention of iron was
better with supplementation every 3 d than on a daily basis
. gnl;i.n'r:\e Orest:::s otl'h the prcscnt. study support these previous‘

fin gs. On the o er)a_and,_thM_Ah_S.o_TP"_?!l__!_'dﬂSl_Of_if_%

y compared with daily supplementation could not b

conﬁrm'ed in a laboratory-based study in women (12). é’r;
gxeg this study was cond i - i _American
women, whose need for efficient iron absorption is much lower
compared will the needs of the Indonesian subjects from the_
rresent and previous studies (13, 14); this may be a reason for

o vg(,oofg,m q
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the conflicting results, Funthermore, the laboratory-based study
was shorter in duration. '

. Weckly supplcmcnmtion——compmd with daily supp{cmen-
tation—may result in better _compliance with tablet intake,

‘because women experience negative side effects less olien.

More women in the group supplemented weekly (63.4%) than
in the group supplemented daily (48.5%) claimed to have aken
al} tablets, although this difference was not significant (P =
0.08). No trend woward differential compliance, however, could
be confirmed by the stool tests for elemental iron. An under-
estimation of mue compliance for the group supplemented
weekly might have occurred, however, because we could pot
be certain that the women prescnted 2 stool sample on the day
immediately following the day of supplement ingestion. Fur-
thermore, we observed that compliance, as claimed by the
women, was higher in those who took tablets for < 12 wk
compared with those who took supplements longer than 12 wk.
This declining compliance rate may have influenced the fact
that the duration of supplementation was not associated with
changes in hemoglobin concentration. Generally, we conclude
that compliance in this study was higher than reponted in,
previous studies among pregnant Indonesian women (7, }9‘)'
In summary, WCWME@_L
women once per week with 120 mg Fe and 0.50 mg folic acid
"~as as effective as daily supplementation with 60 mg Fe and
6.25 mg falic jd.waf_hgmmmmﬂaéci
Sonditions resembling routine antenatal care. If the two regi-
mens arc biologically equivalent, then clearly weekly supple-
mentation would be ecopomically advantmgeous, and distribu-
tion and monitoring might be possible at a community level
instead of requiring medical service staff in each instance.
Another positive effect of weckly supplementation could be
that the adverse interactive effect of large amounts of iran on
the absorption of other micronutrients, such as zinc, would be
redieee (32). Our findings, however, wwait coafirmation in

wits oo vses ot -urclemems (33% incliding combinea
supplemeniation of iron and vitamii A (23), snould be camiz2
out. = |
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