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Abstract 

Objective: Describe the effectiveness of continuous daily and weekly doses of 

iron supplementation during pregnancy and puerperium on haemoglobin and 

iron status at 6 weeks postpartum. 

Design: An iron supplementation trial conducted at antenatal care centre 

(ANCC) assigned randornly_·either to the daily (lx60-mg) or weekly (2x60-mg) 

doses of iron supplementation. 

Setting: Fifty community-based ANCCs in a rural area of Bangladesh. 

Subjects: In the trial, 209 pregnant women during second trimester were 

recruited. Fifty-one were lost to follow-up and the final sample size consisted of 

158 women (daily n=72 and weekly n=86). 

Intervention: Each woman in the daily group received I tablet (60 mg Fe) per 

day and in the weekly group 2 tablets (120 mg Fe) per week. Intake of iron 

tablets was monitored by the MEMS~ during 11 weeks in ~pregnancy. 

Haemoglobin was assessed on venous blood by HemoCue~, serum concentrations 

of ferritin by radio immunoassay and serum transferrin receptors by 

immunoassay double sandwich method. 

Results: At 6 weeks postpartum, haemoglobin and iron status did not differ 

between the two supplementation groups. However, an overall improvement in 
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haemoglobin and iron status was observed compared to the baseline status. 

Women who took 2:40 tablets in 11 weeks had higher haemoglobin (P=0.05) and 

SFt (P=0.04) and lower sTfR (P=0.32) at 6 weeks postpartum. 

Conclusions: A lack of difference in response was observed between the daily 

and weekly doses of iron supplementation. Higher number of iron tablet intake 

during pregnancy and puerperium was associated with better haemoglobin and 

iron status at 6 weeks postpartum. 

Sponsorship: SIDA/SAREC, Sweden and BRAC, Bangladesh. 

Descriptors: Anaemia, iron deficiency, daily weekly supplementation. 

postpartum, Bangladesh 
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Introduction 

Despite many public health interventions, anaemia remains highly prevalent in 

all age and sex groups (WHO, UNICEF & UNU, 1998). The highest prevalence 

is observed in women of reproductive age (WHO, 1992). Major proportion of 

anaemia is caused by iron deficiency (Bothwell & Charlton, 1984) and is 

associated with a number of adverse outcomes. In addition to its adverse 

consequences on immune system, iron deficiency anaemia is associated with 

fatigue, reduced working capacify and ability to earn income in non-pregnant 

women (Untoro et al., 1998; Dallman, 1982; Li et al., 1994; Levin, 1986; Dallman, 

1987). Premature delivery, low birth weight and increased perinatal mortality 

are associated with anaemia in pregnant women (Agarwal et al., 1991 ; Bothwell 

et al., 1979; Dreyfuss, 1998; Klebanoff et al., 1991; Murphy et al., 1986). Because 

of the assumption that iron supplementation would reverse these adverse 

outcomes, the major intervention for its prevention and control has been the 

provision of iron tablets during pregnancy (De Maeyer, 1989; Stoltzfus & 

Dreyfuss, 1998). However, little is known about the long-term effect of such 

interventions on haemoglobin and iron stores. 

~ 

In recent years, maintaining adequate iron nutrition in non-pregnant women to 

prevent maternal anaemia has gained increasing interest. Among other reasons, 

pre-pregnancy haemoglobin and iron status have been suggested to be strong 

predictors of haemoglobin concentration during pregnancy (Kaufer & 

Casanueva, 1990 ). Also, doubts exist about the benefit of iron supplementation 

in pregnant women to reverse the adverse outcomes even when antenatal iron 
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supplementation programmes are in place (Cook & Reddy, 1995; Sloan et al., 

1992; Viteri, 1994; Yip 1996). Therefore, extending the benefits of the iron 

supplementation after childbirth is important not only to sustain women's good 

health and nutrition, but also to reduce the adverse outcomes in subsequent 

pregnancies. This is particularly important in countries where malnutrition is 

widespread and birth-intervals are shorter. 

Many studies have documented fu.e benefits of iron supplementation in 

pregnancy to increase haemoglobin concentration and iron status (For example: 

Charoenlap et al., 1988; Chanarin et al., 1971; Kuizon et al., 1983; Menendez et 

al., 1994; Milman et al., 1994; Preziosi et al., 1997; Suhamo et al., 1993). In 

recent years a new intervention strategy has been tested comparing the 

effectiveness of the daily and weekly iron supplementation (Cook et al., 1995; 

EkstrOm et al., 1996; Liu et al., 1996; Mumtaz et al., 2000; Ridwan et al., 1996). 

However, since the studies were focused in pregnancy, no information is 

available about the effect of different doses of iron supplementation during 

pregnancy and puerperium on anaemia an~ iron stores in postpartum period. 

In 1998, we began a controlled iron supplementation trail to evaluate the efficacy 

and effectiveness of daily and weekly dosages of iron supplementation during 

pregnancy. As recommended by the government of Bangladesh the women in 

the trial were advised to continue iron supplementation until 6 weeks 

postpartum The aim of this study is to compare the daily and weekly doses of 

iron supplementation during pregnancy and puerperium on haemoglobin 

concentration and iron status at 6 weeks postpartum. 
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Subjects and methods 

Study area and setting 

The study was conducted through 1997 and 1998 in Mymensingh district, 

Bangladesh, the Central part of the country. In the study area, the population 

density, illiteracy and malnutrition are high, has a plain agricultural land and 

limited access to health serviee, all comparable to rest of the country. To support 

the government policy related to iron supplementation in Bangladesh, BRAC 

distributes iron tablets to the pregnant women in the study area through its 

community-based antenatal care centres (ANCCs). Each ANCC covers about 

1000 population and managed by a female Community Health Worker (CHW). 

Randomisation 

Fifty ANCCs ofBRAC were randomly assigned either to the daily or to the 

weekly doses of iron supplementation. Each woman in the daily supplemented 

group was advised to take one iron tablet daily containing 60 mg of elemental 

iron (as ferrous sulfate) and 250 J.lg of folic acid during or after dinner. In the 

weekly supplemented group, each woman was advised to take two iron ta6lets 

once a week (every Friday), one during brake fast and the other during dinner. 

Thus, every woman in the daily group received 420 mg of elemental iron per 

week as opposed to 120 mg in the weekly group. All the supplements had same 

red colour and shape and were produced in Norway. The women received the 

supplements from second trimester of pregnancy (average fundal height 18 em) 

and were asked to continue until 6 weeks postpartum. 
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Subjects 

All pregnant women in the study area who had fundal height 12-22 em, yet to 

start taking iron supplements during the ··current pregnancy and had 

haemoglobin concentration ~80 giL were considered eligible to participate in the 

iron supplementation trial. Informed consent was obtained from each woman at 

enrolment. 

Through household visits, the eligible women were identified and information 

were collected on their socio-economic situation (SES) and reproductive history. 

Their registration at the monthly antenatal care activities was encouraged. At 

the day of enrolment, first four or five women meeting the inclusion criteria were 

recruited from each centre. Thus, 209 pregnant women were recruited in the 

iron supplementation trial. The number of women recruited at each centre 

varied between 4 to 6, but at most centres it was 4. 

Methods 

Characteristics such as age, gestational age, parity, family size, schooling, 

household land ownership, and perceived household economic status were 

collected on all identified women through house-to-house visits. Fundal height in 

em was measured to estimate gestational age. The questionnaire included three 

indicators ofSES: formal schooling ofthe woman, household landholding and 

perceived household economic status. A SES score was constructed using a 

combination of the three SES indicators. The score ranged from 0 to 3 based on 

the accumulated number of negative attributes. For example, a woman who 
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reported that she had no formal schooling, was economically deficit, and had 

<0.5 acre ofland, was given a SES score of 0. 

The intake of iron tablet was monitored by use of a special pill bottle called the 

Medication Event Monitoring System or MEMS® (Cramer et al., 1986). A 

microprocessor was embedded in the bottle cap to record time and date each 

time it was opened. The MEMS counted all the events of opening and closing 

occurring within 10 minutes as a 'single event'. No such event was recorded if 

the cap was not properly closed. Each recorded event was considered as a proxy 

of one tablet intake. The women were blinded about the real function of the 

MEMS. At the end of the three-month supplementation, all MEMS were 

coUected and replaced by an ordinary cap. The women were arbitrarily grouped 

by the number of iron tablets taken in 11 weeks, i.e., <40 tablets and ~40 tablets, 

which was about half of the recommended dose in the daily group. This 

arbitrary grouping of tablet intake was considered as a proxy indicator of tablet 

intake for the complete supplementation period. 

Haemoglobin concentration was determined twice, at recruitment ahd at 6th 

week postpartum, from a drop of venous blood by use of the HemoCue® portable 

haemoglobinometre. The HemoCue method has been proven to be comparable in 

accuracy and precision with the standard cyanmethemoglobin method in other 

countries including Bangladesh (Jolms & Lewis, 1989; Morris et al., 1999). The 

accuracy of the HemoCue machines was checked daily using the control cuvettes 

provided with the machines. A haemoglobin concentration <11 0 giL was defined 
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as anaemia during pregnancy and <120 giL during postpartum (non pregnant 

women) (WHO, UNICEF & UNU, 1998). 

At recruitment and at 6 weeks postpartum, venous blood was collected in an 

untreated evacuated tube and was transported on ice to the field laboratory 

within 4 h. The blood was centrifuged at the field laboratory at room 

temperature for 5 minutes at 2264-2430 x g and the serum was taken off and 

frozen at -20°C. The frozen samples were transported on dry ice to the 

ICDDR,B (ICDDR,B: Centre for Health and Population Research) laboratory in 

Dhaka and stored at -70°C. At the end of the study the samples were transported 

to the USA on dry ice and laboratory analysis was performed at the Department 

of Nutrition, University of California, Davis. Serum ferritin (SFt) was assessed 

using radioimmunoassay (RIA) (Diagnostic Products, San Diego, CA). SFt 

values <12 J..LgiL were considered to reflect depleted iron stores (Dallman et al., 

1996). Soluble serum transferrin receptors (sTfR) were assessed by an enzyme­

linked irnmunosorbent assay (ELISA) (Ramco Laboratories, Houston, TX). sTfR. 

values >8.5 mWL were considered indicative of tissue iron deficiency (Carriaga et 

al., 1991). 

The protocol was approved by the Ethical Committee of the Bangladesh Medical 

Research Council (BMRC), Bangladesh and Research Ethics Committee of the 

Medical Faculty, UmeA University, Sweden. 
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Data analysis 

Haemoglobin concentration was normally distributed and mean was used as a 

measure of central tendency. For analysis, SJ:t and sTfR were normalised by a 

natural logarithmic transformation and medians were used as a measure of 

central tendency. To detect difference between two independent groups, 

Student's t test and Kruskal-Walls test were used. Paired t-test and Wilcoxon 

Signed Rank teat were used to detect changes in haemoglobin concentration and 

iron status from baseline to 6 weeks postpartum. Chi square test was used to 

study the association between categorical variables. During analysis, statistical 

significance was defined as P<0.05. Data were analysed by using SPSS for 

WINDOWS, Release 7.5.1 (SPSS Inc, Chicago). 

Results 

Two hundred and sixteen pregnant women were initially identified and 

considered for recruibnent in the iron supplementation trial. Two hundred and 

nine were finally recruited. Fifty-o~e women were lost to follow-up at 6 weeks 

postpartum Thus, the study women consisted of 158 subjects who had data on 

haemoglobin concentration and iron status both at baseline and at.:. six weeks 

postpartwn Of them. 133 women had data on iron tablet intake for 11 weeks 

during pregnancy (Table 1) 

The study women were older and had higher fundal height compared to those 

who were lost to follow-up (Table 2). There was no difference between these two 

groups in terms of parity, SES, haemoglobin concentration and iron status. 

Among the study women comparison of the baseline characteristics was made 
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between the daily and the weekly supplemented groups. There was no difference 

between these two groups. Similarly, of the study women there was no difference 

between women who took <40 iron tablets in 11 weeks compared to those who 

took ~40 iron tablets. Among the women who were lost to follow up, SES was 

somewhat better in the weekly compared to the daily group (P=0.07), but other 

baseline characteristics were found to be similar. 

After continuous 1ron supplementation through pregnancy and puerpenurn, the 

daily and the weekly supplementation groups did not show any significant 

difference in haemoglobin concentration and iron status at 6 weeks postpartum. 

Similarly, the daily and the weekly supplementation groups did not differ for the 

prevalence of anaemia, depleted iron stores (low SFt) and tissue iron deficiency 

(high sTfR) (Table 3). In the 11 weeks of the monitored supplementation, 

median (mean :t. SO) iron tablet intake was 58 (50 :t. 27) in the daily group and 23 

(23 :t. 10) in the weekly group. (Fig 1 & 2 histograms of iron tablet consumed by 

daily and weekly groups be added in the result). 

Overall, the mean±SD haemoglobin concentration increased from Ill ±~ 15 giL 

at baseline to 130 ± 17 giL at 6 weeks postpartum (P<0.001). Similarly, median 

SFt increased {14.7 J.1g/L to 57.1 Jlg/L, P<0.001), and sTfR decreased (6.3 mg!L to 

4.9 mg!L, P=0.12) during the same period. At 6 weeks postpartum, 26.7% of the 

anaemic women at baseline remained anaemic cmd 21.7% of the non-anaemic 

women at baseline developed anaemia 
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The haemoglobin concentration and iron status data were compared between the 

two groups of women who took fewer and 40 or more iron tablets in 11 weeks 

during pregnancy (Table 4). Intake of the tablets ~40 was found to be 

significantly associated with increased haemoglobin concentration and SFt 

(P<0.05). None of the baseline characteristics differed between the two 

supplementation groups . 
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Discussion 

Main finding 

The major objective of the study was to compare the effectiveness of the daily 

and weekly doses of iron supplementation during pregnancy and puerperium on 

haemoglobin concentration and iron status at six weeks postpartum The 

effectiveness did not differ between the daily and the weekly supplementation 

groups. An overall increase in haemoglobin concentration and iron status was 

observed, which is in agreemef!t with studies conducted elsewhere (Zimmer et 

al., 1998; Preziosi et al., 1997; Taylor & Lind, 1981). Women associated with a 

high iron tablet intake had significantly better status compared to those who 

took fewer tablets. 

Validity 

Difference in the baseline characteristics among women in the daily and weekly 

supplemented groups could have biased the final haemoglobin concentration and 

iron status results. Comparison of the baseline characteristics in the study 

women revealed no significant difference between the two supplementation 

groups. Furthermore, the baseline characteristics of women who took <40 iron 

tablets did not differ from those taking 2:40 tablets. Thus, we conclude that the 

effect ofthe daily and the weekly doses of iron supplementation at 6 weeks 

postpartum were not possibly biased by difference in any of the baseline 

characteristics. 

The study women were older and had higher fundal height than those lost to 

follow up at 6 weeks postpartum period (Table 2). Other baseline characteristics 
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such as parity, SES, haemoglobin concentration and iron status did not show any 

significant difference. As found in our study, fundal height had inverse 

correlation with haemoglobin concentration and SFt (P<0 .05), but not with sTfR. 

It supports the earlier findings that haemoglobin concentration and SFt fall with 

increased gestational age (Taylor et al., 1982; Puolakka et al., 1980) largely due 

to expansion of plasma volume (Hytten, 1985), but sTfR is unaffected by 

pregnancy (Akesson et al., 1998). However, age was not found to be correlated 

with any of the indicators of haemoglobin concentration and iron status. Thus, 

although not conclusive without a control group, inclusion of women with higher 

gestational age in the present study could have underestimated the overall 

response of the iron supplementation at 6 weeks postpartum. 

Although not verified, the MEMS has been found useful to monitor the number 

of tablets taken in a long-term medical therapy elsewhere (Cramer et al., 1989). 

In our study, data on iron tablet intake in 11 weeks was used as a proxy of the 

intake during the complete supplementation period. The MEMS recorded the 

events of opening and closing. It did not provide information on the actual 

number of tablet (s) taken out from the bottle during each event as well as if the 
" 

tablet (s) was really ingested. Therefore it might result in over- and/or under-

estimation of the actual number of tablets taken. In this study, however, an 

attempt was made to minimise the over-estimation by excluding all events 

recorded on the first day in the analysis. It was assumed that the women would 

open the bottle more frequently on that day to fulfil their curiosity about the new 

device, thus resulting in recording of additional events. 
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Daily and weekly issue 

In our study, the women assigned to daily and weekly groups showed no 

difference in haemoglobin concentration and iron status at 6 weeks postpartum 

Similar findings of lack of difference in effect during pregnancy have been 

reported (Rid wan et al., 1996; Liu et al., 1996; Cook et al., 1995; Schultink et al., 

1993). In the context of our present study, three alternative possibilities may be 

discussed to explain the reasons why no difference was found between the daily 

and weekly supplemented groups. 

The first possibility is that women neither in the daily nor in the weekly 

supplemented group responded to iron supplementation. The observed increase 

in haemoglobin concentration and iron status was largely due to other factors, 

such as, reversal ofhaemodilution at late pregnancy (DeLeeuw et al., 1966) and 

positive iron balance during lactation (Hallberg, 1992). Without a control group 

it is difficult to evaluate the contribution of the supplementation in pregnant 

women. However, the comparison of tablet intake suggests that a significant 

effect can be attributed to iron supplementation and thus, a lack of response may 

not explain the lack of difference between the daily and weekly doses of iron 

supplementation. 

The second possibility is that iron tablet intake was not as different as expected 

between women in the daily and the weekly supplemented groups and both the 

dose schedules produced similar response at 6 weeks postpartum. Although we 

did not collect information on iron tablet intake during the entire 

supplementation period, it was shown from the 11 weeks' intake data that 40% 
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women in the daily supplemented group took less than 40 tablets, which is about 

half of the recommended dose in that group. On the other hand, 50% women in 

the weekly supplemented group took more than 22 tablets, which is 100% of the 

recommended dose. This phenomenon resulted in similar number of iron tablets 

taken by some women in the daily as well as in the weekly supplemented groups, 

producing an equal response in haemoglobin concentration and iron status at 6 

weeks postpartum. 

The third possibility is that women in the daily supplemented group had higher 

number of tablet intake than the weekly supplemented group, but both produced 

a similar response at 6 weeks postpartum. As recommended, each woman in the 

daily supplemented group should have consumed 77 tablets in 11 weeks 

compared to 22 tablets in the weekly supplemented group. Although some 

women in both the groups took lower number of tablets than what was 

recommended, we have observed that on average women in the daily 

supplemented group took higher number of iron tablets (50 tablets) than in the 

weekly supplemented group (23 tablets). 

Thus, the lack of difference in the response between the two supplementation 

groups as reported in our study is possibly attributed to an overlapping of the 

second and the third possibilities. Lower number of iron tablets taken by some 

women in the daily supplemented group as well as higher intake by some women 

in the weekly supplemented group possibly have attributed to the finding of no 

difference in response between the two supplementation groups. Had majority 

of the women in the daily-supplemented group took 2:40 tablets, they could have 
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demonstrated a significantly higher response in haemoglobin concentration and 

iron status than the weekly supplemented group at 6 weeks postpartum. 

Other issue 

In our study, 22% ofthe non-anaemic women and 27% of the anaemic women at 

baseline had anaemia at 6 weeks postpartum. Both the prevalence figures did not 

differ between the supplementation groups. Among women who were non-
.• 

anaemic at baseline, iron tablet intake was found to be lower in women who 

developed anaemia compared to those who did not develop anaemia at 6 weeks 

postpartum. A similar trend of lower iron tablet intake was observed in women 

who were anaemic at baseline and remained anaemic at 6 weeks postpartum. 

Thus, lesser number of iron tablet intake during pregnancy and puerperium 

largely explains the major contribution of anaemia in iron supplemented women 

at 6 weeks postpartum. 

Conclusion 

In conclusion, there is no difference between the daily and the weekly doses of 

iron supplementation during pregnancy and puerperium on haernatology and 

iron status at 6 weeks postpartum. Iron tablet intake of the target group should 

be maximised. Further research is needed to evaluate the number of iron tablets 

required during pregnancy and puerperium to produce and sustain a 

haematological response including the effect of different delivery systems in a 

primary health care setting for maximising the compliance. 
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Table 1 
Number of women enrolled in the study and reasons for lost to follow-up 

216 

209 

Identified subjects 
=> 3 refused 
=> 4 haemoglobin <80 giL 
Enrolled in the iron supplementation study 

51 Lost to follow up at 6 weeks 
postpartum 

Iron tablet dose 

Daily 
39 refused blood sampling 26' 
2 were excluded due-to Hb <75 giL 2 
1 still birth 
9 incomplete data on haematology 4 

158 Subjects with complete information 72 
on haematology and iron status 

133 Subjects with complete information 62 
on haematology, iron status and 
compliance 

'Difference between daily and weekly is significant, P<0.05 
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Weekly 
13 

1 
5 

86 

71 

; 
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Table 2 
Baseline characteristics of the study women and women lost to follow up 

Study women Lost to follow-up 
(n=158) 

All Daily Weekly 
(n=51) (n=32) (n=19) 

Age (y)1 24.7±5.9' 22.4±5.7 22.9±5.8 21.5±5.5 
Parity (#)1 1.9+1.9 1.4±1.9 1.5±1. 7 1.3±2.1 - . 
Fundal height 17.3±2.2 16.2±1.7 16.3±1.5 16.2±2.0 
(cm)1 

SES score1 1.2±0.7 1.1±0.8 1.2±0.8 0.8±0.7 
Hb2 

Mean+sd (giL) 111±15 109±14 110±13 107±14 
Anaemia(%) 47.5 54.9 53.1 57.9 

sFe 
Median (J.lg/L) 14.7 13.7 12.7 14.9 
Low SFt (%) 39.9 42.0 45.2 36.8 

sTfR.4 

Median(mg!L) 6.3 6.1 6.7 4.9 
High sTfR. (%) 25.9 17.6 21.9 10.5 
1Mean+sd 
"oiffer~ce between study women and lost to follow-up is significant, p<0.05 
2Hb, Haemoglobin concentration: 3SFt, Serum ferritin: 4sT.fR, Serum 
transferrin receptor: 5sTfR/SFt, Ratio of sTfR. and SFt. 

;, 
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Table 3 
Haematology and iron status at baseline and 6th week postpartum by dose 
frequency of iron supplementation (n=l58) 

Baseline+ 6th week postpartum+ 
Daily group Weekly Daily group Weekly 

(n=72) group (n=72) group (n=86) 
n=86 

Hb 
Mean±SD(fL)1 111±_15 111±14 129±17 130±17 
Anaemia(%) 48.6 46.5 25.0 23 .3 

SFt 
Median (f.1g/L)3 12.7 19.2 57.7 54.6 
Low SFt (%)2 47.2 33.7 6.9 9.3 

sTfR 
Median (mg/L)3 6.3 6.3 4.9 4.9 
High sTfR (%)2 27.8 24.4 22.2 18.6 
~o significmt difference between the daily and weekly groups, P>0.05 
1t-test 
2Chi-square test 
3Kruskal-Wails test 
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Table4 
Haematology and iron status at baseline and 6th week postpartum by number of 
iron tablets taken during pregnancy (n=133) ' 

Baseline 6 week postpartum 
<40 tablets ~40 tablets <40 tablets ~40 tablets 

group 
(n=90) 

group 
(n=43) 

group 
(n=90) 

group 
(n=43) 

Hb 
Mean±SD~i 111±14 111±15 128+18• 134±16 
Anaemia(%) 44.0 47.6 27~8· 11 .9 

SFt 
Median(J.lglli 19.6 13.7 48.3• 62.5 
Low SFt (%)2 38.5 38.1 11.0 2.4 

sTfR 
Median (mg!Li 6.2 6.3 5.1 4.5 
Hig}tsTfR(%)2 25.3 31.0 19.8 16.7 
•Difference between 0-40 tablets and ~41 tablets is significant, P<0.05 
1t-test 
2Chi-square test 
3Kruskal-Wails test 
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