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Abstract

Objective: To reduce prevalence of anaemia in low-income postpartum women.
Design: A randomised, non-blind clinical trial was conducted among 959 low-
income, postpartum women in eleven clinics in Mississippi. The clinics were
randomised to one of three treatment groups: (i) selective anaemia screening of
high-risk women as recommended currently (control); (ii) universal anaemia
screening and treatment of anaemic women (group I); and (iii) universal Fe
supplementation of 65 mg/d for two months to all low-income women (group II).
All study participants within each clinic received the same treatment. Women
were followed up at 6 months after delivery. Hb was measured at baseline and at
follow-up. The primary outcome variable was the proportion of women with
anaemia after treatment.
Setting: Eleven health clinics in Mississippi.
Subjects: Low-income, postpartum women.
Results: Baseline characteristics of the three study groups were compared using
one-way ANOVA and an appropriate post hoc test for continuous variables and
the x2 test for categorical variables. Fifty-two per cent of postpartum women were
anaemic (Hb , 12?0 g/dl) and the rate decreased to 33 % at 6 months after the
intervention. Group II women, who received universal Fe supplementation,
improved their Hb status significantly (P , 0?001) at 6 months postpartum com-
pared with the other groups. Prevalence of anaemia was also significantly lower
among group II women (22?5 %) compared with controls (34 %) and group I
women (43 %; P , 0?001).
Conclusions: A universal Fe supplementation strategy was effective in reducing
the prevalence of anaemia among low-income postpartum women.
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Anaemia

Anaemia affects 1?62 billion people worldwide and

one of the primary causes of anaemia is Fe deficiency(1).

In the USA, about one in ten women of childbearing age

is Fe-deficient, and one in twenty is Fe-deficient and

anaemic(2). The prevalence of Fe deficiency is greater

among non-Hispanic black and Mexican-American females

than non-Hispanic white females(2). Fe requirements are

increased during pregnancy due to the expansion of

blood volume and growth of the fetus and placenta(3).

After delivery, maternal haematological status is expected

to return to normal as the expanded red cell mass of

pregnancy contracts and Fe returns to body stores;

requirements may even be decreased during lactation due

to amenorrhoea(3,4).

Considering that women are at low risk of postpartum

anaemia, the Centers for Disease Control and Prevention

(CDC) recommends anaemia screening at 4 to 6 weeks

postpartum only for women who are at ‘high risk’ of

developing postpartum anaemia(5). Risk factors include

anaemia continued through the third trimester of preg-

nancy, excessive blood loss during delivery and multiple

birth(5). However, recent investigations suggest that

postpartum anaemia is far more common among low-

income women than previously thought(6,7). Among US

women in 1988–1994, with household income ,130 % of

poverty, the prevalence of anaemia at 0–6 months, 7–12

months and 13–24 months postpartum was 30 %, 20 %

and 16 %, respectively, compared with 6 % among never

pregnant women of childbearing age. In comparison,

the prevalence of anaemia was 3 to 8 % among women

with income .130% of poverty(6). In addition, a high

prevalence (27%) of anaemia was reported among post-

partum women who participated in the Special Supple-

mental Nutrition Program for Women, Infants, and Children

(WIC) in twelve states in the USA(7). Anaemia rates were

even higher among minority women, reaching 48 %

among non-Hispanic black women. These studies and

others have led some to suggest that anaemia screening
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at 4 to 6 weeks postpartum should not be limited, as it is

now, to women at ‘high risk’ and that other strategies to

prevent postpartum anaemia among low-income women

deserve consideration(8–10).

Due to the lack of data on Fe supplementation in

postpartum women, the present study evaluated the

effectiveness of three strategies to prevent Fe deficiency

among low-income postpartum women in Mississippi:

(i) selective anaemia screening of high-risk women and

treatment of anaemic women; (ii) universal anaemia screen-

ing and treatment of anaemic women; and (iii) universal

Fe supplementation of 65 mg/d for two months to all low-

income women.

Experimental methods

Participants

Women were enrolled in the study from June 2003 to

September 2007. Eighteen clinics under the Mississippi

Primary Health Care Association (MPHCA) and the Mis-

sissippi Department of Health (MDH) were invited to

participate in the study through formal letters, telephone

calls, and planning committee meetings with staff mem-

bers of MPHCA and MDH. Eleven of the eighteen clinics

agreed to participate.

All postpartum girls and women aged 13 years and

older, between 2 and 6 weeks after delivery, and certified

for WIC, were eligible for inclusion in the study. The

reason for including girls aged 13 years or older was the

very high teenage pregnancy rate(11) and a high rate of

birth to young teenagers aged 10–14 years in Mississippi(12).

A brochure was distributed to eligible women seen at the

doctors’ office before delivery. Potential participants were

identified by site coordinators at a routine clinic visit after

delivery. Those with Hb , 7?0g/dl or with sickle cell

anaemia were excluded.

The study was approved by the Human Subjects Pro-

tection Review Committee of The University of Southern

Mississippi, the Institutional Review Board of MDH, and

Human Subjects Review Committees at CDC. Women

provided informed consent before enrolment. Women

who completed the study were given a Walmart gift card

worth $US 20.

Randomisation

Of the eighteen clinics identified, eleven agreed to par-

ticipate and seven declined due to lack of adequate

manpower to coordinate the study protocol (Fig. 1). The

participating clinics were randomised to one of the three

treatment protocols: (i) control (selected anaemia screening

based on the current recommendations); (ii) group I (uni-

versal anaemia screening and Fe treatment); and (iii) group

II (universal Fe supplementation), using a random digit

chart. All participating women within each clinic were

assigned the same treatment protocol.

Site coordinators

Every clinic administrator selected a site coordinator to

enrol and follow up participants. Site coordinators were

WIC certifiers, nutritionists or nurse practitioners. Site

coordinators enrolled women, recorded weight, height

and Hb test results, dispensed Fe tablets, kept records of

women for follow-up, mailed the questionnaire to and

maintained liaison with the project director. Body weight

was recorded using a bathroom scale with an accuracy

of 1 g and height was measured using a standard

mechanical stadiometer with an accuracy of 1 cm. Site

coordinators were given a remuneration fee of $US 10 per

patient enrolled.

Interventions

Control (selective anaemia screening, n 247, four clinics).

Each woman at ‘high risk’ was screened for anaemia

according to the CDC (1998) criteria via a finger-puncture

blood sample (500 ml) using a HemoCue (Quest Diag-

nostics, Angelholm, Sweden). High risk was defined as

anaemia continued through the third trimester of preg-

nancy, excessive blood loss during delivery and multiple

births(5). Anaemia was defined as Hb , 12?0 g/dl(10).

Anaemic women were given Fe tablets that contained

65 mg of elemental Fe (325 mg ferrous sulfate) and

instructed to take one to three tablets daily for two

months according to their Hb concentration: one tablet

daily for Hb . 10?0 but ,12?0 g/dl; two tablets daily for

Hb 5 9?0 to 10?0 g/dl; and three tablets daily for Hb 5 7?0

to ,9?0 g/dl(13). Supplements were provided free of

charge to the women.

Group I (universal anaemia screening, n 364, four

clinics). All participants, regardless of risk of anaemia,

were screened for anaemia using finger-puncture blood

with analysis via HemoCue. As with the control group,

anaemic women were given Fe tablets containing 65 mg

of elemental Fe (325 mg ferrous sulfate) and instructed to

take one to three such tablets daily (depending on their

Hb concentration) for two months.

Group II (universal supplementation, n 348, three

clinics). All women after enrolment were given Fe

tablets containing 65 mg of elemental Fe (325 mg ferrous

sulfate) and instructed to take one such tablet daily

for two months. The reasons for choosing this dosage

were to: (i) increase adherence with a shorter dura-

tion of supplementation; and (ii) balance safety and

effectiveness. Hb concentrations were recorded for all

women.

The flowchart shows the treatment protocol for each

group (Fig. 1). Women were told that the clinic could

be assigned to any of the three treatment groups and

were not informed which treatment group the clinic was

assigned before they consented to participate in the

study. In the event that a clinic dropped out of the study,

the treatment group of the dropout clinic was assigned to

the new clinic enrolled.
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Study outcomes

Primary outcome variables included average Hb con-

centration and the percentage of women with anaemia at

6 months postpartum.

Questionnaire

In addition to Hb tests, participants completed a ques-

tionnaire at enrolment. Sociodemographic data included

age, race/ethnicity, education, income, family members,

smoking history, parity, status of breast-feeding at hos-

pital discharge and a 24 h (qualitative) dietary recall.

A literature review was conducted to ascertain content

validity of the survey questionnaire. Two registered die-

titians assessed face validity based on the Dietary

Guidelines for Americans(14). The questionnaire was then

pilot tested with a sample of fifty low-income postpartum

women who did not participate in the study. Open-ended

interviews with the pilot-test participants gathered opi-

nion about strengths and weaknesses of the instrument

with regard to directions, content, cultural sensitivity, item

appropriateness, format, readability and ease of admin-

istration. The questionnaire was revised and finalised

accordingly.

Follow-up

All women were asked to come for a follow-up visit

at the clinic at 6 months postpartum. Out of 959 women

who completed baseline assessment, 617 (64?3 %) came

for a follow-up visit. At follow-up, Hb was measured

using finger puncture with analysis by HemoCue, and

women were given Fe supplements according to the

same dosages if they were still anaemic (203/617, 32?9 %).

Body weight was measured and recorded. Partici-

pants also completed the knowledge-attitude part of the

questionnaire.

Data quality and monitoring

A state-wide planning committee, including the study

investigators, site coordinators and key staff members of

MPHCA and MDH, oversaw the study. The committee

worked to enhance communication among collaborating

agencies and provided feedback to site coordinators. The

committee held two state-wide meetings and commu-

nicated by telephone and email throughout the study

period. During the first meeting, the site coordinators

received hands-on training on Hb measurement using

HemoCue.

Excluded
(7 clinics declined due to
insufficient manpower)

Control clinics (n 4)
Selective screening:

Hb test for
high-risk* women

Group I clinics (n 4)
Universal screening:
Hb test for all women

Group II clinics (n 3)
Universal

supplementation:
Fe to all women

Enrolled women (n 249) Enrolled women (n 365) Enrolled women (n 349)

Lost to follow-up
n 145 (39·7 %)

Lost to follow-up
n 112 (32·1 %)

Analysed: baseline data,
n 247; follow-up, n 162
(65·1 %); excluded, 2

(inadequate data)

Analysed: baseline data,
n 364; follow-up, n 219
(60·0 %); excluded, 1

(inadequate data)

Analysed: baseline data,
n 348; follow-up, n 236
(67·6 %); excluded, 1

(inadequate data)

Lost to follow-up
n 85 (34·1 %)

Randomised
(11 clinics)

Allocation

Assessed for eligibility
(18 clinics) 

Enrolment

Follow-up

Analysis

Fig. 1 Distribution of clinics and participating women according to treatment strategy. Each clinic was assigned to one of the three
treatment strategies: selective screening (control), universal screening (group I) or universal supplementation (group II). All women
in a particular clinic were given the same treatment. *High-risk women included those with: (i) anaemia continued through the third
trimester; (ii) excessive blood loss during delivery; (iii) a multiple birth; and (iv) a previous diagnosis of Fe-deficiency anaemia
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A thorough review of the quality of project imple-

mentation was conducted using a combination of methods.

(i) The project director conducted internal audits of

operations and generated progress reports on a quarterly

basis. (ii) A record-keeping system was developed and

used to monitor participation in the study. Records were

reviewed for completeness. (iii) Several site visits (a

minimum of two visits per clinic) were conducted to each

participating clinic to monitor progress. (iv) Telephone

conference calls were conducted as needed with each of

the site coordinators and clinic administrators to assess

implementation and support for the study. (v) Biannual

meetings of the planning committee were held to oversee

implementation.

Compliance

Considering the fact that compliance to treatment could

be an important determinant of outcomes of clinical

trials(15), several methods were employed to measure and

ensure compliance: (i) after enrolment, the participants

were provided information about the importance of Fe

supplementation, the effect of Fe deficiency on health,

any side-effects of Fe supplementation and timing of

daily oral Fe supplementation; (ii) Fe tablets were given

free of charge; (iii) the study team periodically monitored

compliance by making telephone calls; (iv) the study

team made frequent field visits to clinics to discuss with

site coordinators on any potential problems; (v) the

study team made household visits to selected houses, as

needed; and (vi) the participants were asked to return

residual tablets, if any, and bottles at the time of their

follow-up visit.

Sample size

Sample size was estimated based on an estimated base-

line prevalence of anaemia of 40 % and a 50 % reduction

in the prevalence of anaemia in the intervention group in

comparison with the control group, with a two-sided type

I error rate of 0?05 and 80 % power(16,17). It was then

inflated to reflect an estimate of the variation in the pre-

valence of postpartum anaemia between clinics based on

the variation in the prevalence of postpartum anaemia

among low-income women from eight states for which

data were available, and the number of women per

cluster was 240.

Statistical methods

Data were entered and cleaned using the SPSS for

Windows statistical software package version 17 (SPSS

Inc., Chicago, IL, USA). BMI was computed as weight (in

kilograms) divided by the square of height (in metres).

Baseline characteristics of women who were followed

up and those who were lost to follow-up at 6 months

postpartum were compared using Student’s t test for

continuous variables and the x2 test of independence for

categorical variables. The Mann–Whitney test was used

to compare independent means of the two groups for

variables that had non-normal distribution.

Baseline characteristics of the three study groups were

compared using one-way ANOVA for continuous vari-

ables and the x2 test for categorical variables. Tukey’s

Honestly Significant Difference test was used to find

out statistical difference among the three treatment

groups, if applicable. The variables which had non-

normal distributions were compared by the Kruskal–

Wallis test among the three groups. Pearson’s correlation

of Hb levels was assessed with demographic variables.

A probability level of 0?05 or less was considered to be

statistically significant.

Results

Of 963 women enrolled, four were dropped from the

analysis because of lack of Hb values and other baseline

information (two controls, one in group I and one in

group II; Fig. 1). Demographic characteristics of the four

women who were dropped from the analysis were similar

to those of the other women. Results presented here

represent data from 959 women (247 controls, 364 group

I and 348 group II) at enrolment and 617 (64?3 %) women

who were followed up at 6 months postpartum.

Percentages of women who completed follow-up and

were lost to follow-up did not differ statistically among

the three study groups (P 5 0?09). The baseline char-

acteristics of women who were lost to follow-up did

not differ significantly in terms of age, race/ethnicity,

education, income, number of adult family members,

smoking status, number of pregnancies, breast-feeding

status at hospital discharge, body weight, height, BMI,

taking other supplements and consumption of an Fe-rich

diet (Table 1). Baseline characteristics of the participants

were also not significantly different by treatment group

(Table 2).

Hb status

Hb levels of women in the three treatment groups did not

differ significantly (P 5 0?583) at baseline. Fifty-two per

cent (501/959) of the women were anaemic at baseline

and were given Fe supplements according to the treat-

ment protocol. However, at 6 months postpartum, the Hb

levels of women in group II (universal supplementation)

were significantly higher than those of women in the

other two treatment groups (Table 3). The proportion of

reduction of anaemia was 20, 10 and 27 percentage points

among women in the control group, group I and group II,

respectively (P , 0?001). Thirty-three per cent (203/617)

were still anaemic at 6 months postpartum and were

treated accordingly. More than one-third of the study

participants had a double burden of anaemia and obesity

at enrolment (Table 3).
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Discussion

In the present study, women in the universal supple-

mentation group improved their Hb levels significantly

more compared with women in other treatment strategies.

Anaemia prevalence was also significantly lower (P , 0?001)

among women in the universal supplementation group.

Although the prevalence of postpartum anaemia is high

in low-income women in the USA(7), there is limited

evidence for the effectiveness of treatment of postpartum

anaemia. However, oral Fe therapy has been used for

centuries as a treatment of Fe-deficiency anaemia, and

has been established as a treatment for such condition

during pregnancy(18).

A review of six randomised controlled trials in post-

partum women showed some improvements in haemato-

logical indices (Hb and haematocrit) when erythropoietin

therapy was compared with Fe therapy only and Fe plus

folate therapy, but not when compared with placebo(18).

In Germany, postpartum anaemia continued to increase

between 1998 and 2003, from 12?2% to 15?0%(19). Currently,

the treatment of postpartum anaemia consists of oral Fe

therapy and blood transfusion(19).

Treatment of anaemia in postpartum women in our

study focused on Fe supplementation only. However,

the primary cause of anaemia in this population could

be multifactorial, including dietary deficiency, excessive

haemorrhage, decreased absorption, and deficiency in Fe,

vitamin B12 and folic acid. Supplementing folic acid is

important for its other role in the prevention of neural

tube defects in babies(20). Based on a 24 h recall, the

majority of the women in our study consumed a good

amount of Fe-rich food. Also, a small proportion of the

women took other supplements. The three treatment

groups did not differ in terms of these baseline data on

food intake and vitamin supplementation. Our study

finding of the effectiveness of the universal Fe supple-

mentation should be assessed on top of the Fe intake

through food and intake of other supplements.

Requirements for Fe and Fe metabolism may differ by age

group. The inclusion of adolescents is a point of concern,

because the results obtained from this group of women

may affect the outcome in the overall population. However,

the proportion of adolescents in the study was only 8%.

A subgroup analysis of these participants showed no dif-

ferences in the outcome measures of the treatment groups.

Table 1 Baseline characteristics of women who were lost to follow-up at 6 months postpartum in the three treatment groups: low-income
postpartum women from eleven health clinics in Mississippi, June 2003 to September 2007

Control (n 85) Group I (n 145) Group II (n 112)

Characteristic Mean or n SD or % Mean or n SD or % Mean or n SD or % P value

Age (years) 23?9 6?4 23?0 4?9 22?9 4?7 0?32*
Age , 18 years (n, %) 7 8?5 12 8?3 9 8?0 0?76-
Race/ethnicity (n, %) 0?99-

White, non-Hispanic 12 14?1 13 9?0 10 8?9
African-American 70 82?4 126 86?9 95 84?8
Other 3 3?5 6 4?1 7 6?3

Education (years) 11?6 2?6 12?2 2?4 11?8 2?5 0?10*
Monthly household income (n, %) 0?23-

,$US 1000 53 62?4 82 56?5 63 56?3
$US 1000–2000 26 30?6 50 34?5 37 33?0
$US 2001–3000 6 7?0 10 6?9 9 8?0
.$US 3000 0 0 3 2?1 3 2?7

No. of adults in the family 1?9 1?0 1?9 1?2 1?8 0?9 0?85-

-

Smoking status (n, %) 0?68-
Yes 14 16?5 19 13?1 18 16?1
No 68 80?0 120 82?8 92 82?1
Sometimes 3 3?5 6 4?1 2 1?8

No. of pregnancies 2?6 1?8 2?3 1?4 2?3 1?3 0?33-

-

Breast-feeding at hospital discharge (n, %) 20 23?5 44 30?3 38 33?9 0?33-
Body weight (kg) 81?9 20?9 79?3 22?2 78?3 28?0 0?41*
Height (m) 1?6 0?07 1?6 0?07 1?6 0?06 0?13*
BMI category (n, %) 0?87-

,18?5 kg/m2 2 2?5 5 3?4 2 1?8
18?5–24?9 kg/m2 23 27?0 39 26?9 31 27?7
25?0–29?9 kg/m2 24 28?2 43 29?7 34 30?4
$30?0 kg/m2 36 42?3 58 40?0 45 40?2

Taking other supplements (n, %)
Vitamin C 5 5?9 8 5?5 8 7?1 0?75-
Vitamin B12 2 2?4 5 3?4 3 2?7 0?81-
Folic acid 3 3?5 4 2?8 4 3?6 0?86-

Consuming Fe-rich food (n, %) 67 78?8 107 73?8 82 73?2 0?64-

Data are expressed as mean and standard deviation for continuous variables or number of women and percentage for categorical variables.
*One-way ANOVA.
-x2 test.
-

-

Kruskal–Wallis test.
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The side-effects of Fe tablets did not appear to present

a barrier to the participants. At follow-up, only 48/617

(8 %) women mentioned gastrointestinal symptoms and

only 32/617 (5 %) reported that they had forgotten to take

the tablets daily. This contradicts the common belief that

women stop taking Fe tablets mainly due to side-effects

Table 2 Characteristics of women enrolled in the three treatment groups: low-income postpartum women from eleven health clinics in
Mississippi, June 2003 to September 2007

Control (n 247) Group I (n 364) Group II (n 348)

Characteristic Mean or n SD or % Mean or n SD or % Mean or n SD or % P value

Age (years) 23?0 5?4 23?0 4?7 23?5 5?1 0?59*
Age , 18 years (n, %) 23 9?6 25 7?0 29 8?5 0?50-
Race/ethnicity (n, %) 0?72-

White, non-Hispanic 23 9?3 29 8?0 34 9?8
African-American 215 87?0 324 89?0 298 85?6
Other 9 3?6 11 3?0 16 4?6

Education (years) 11?6 2?7 12?3 2?5 11?6 2?6 0?96*
Monthly household income (n, %) 0?49-

,$US 1000 148 59?9 206 58?0 188 54?3
$US 1000–2000 82 33?2 120 33?0 123 35?3
$US 2001–3000 14 5?7 25 6?8 23 6?6
.$US 3000 3 1?2 8 2?2 13 3?7

No. of adults in the family 2?0 1?1 1?8 1?1 1?9 1?0 0?39-

-

Smoking status (n, %) 0?73-
Yes 28 11?4 44 12?1 50 14?4
No 210 85?4 304 83?5 286 82?2
Sometimes 8 3?3 16 4?4 12 3?4

No. of pregnancies 2?2 1?5 2?3 1?4 2?2 1?3 0?19-

-

Breast-feeding at hospital discharge (n, %) 49 20?3 100 27?5 85 24?6 0?13-
Body weight (kg) 82?5 22?0 80?4 21?2 79?4 20?3 0?19*
Height (m) 1?6 0?07 1?6 0?07 1?6 0?07 0?24*
BMI category (n, %) 0?93-

,18?5 kg/m2 3 1?2 9 2?5 6 1?7
18?5–24?9 kg/m2 65 26?3 89 24?5 87 25?4
25?0–29?9 kg/m2 69 27?9 110 30?2 102 29?7
$30?0 kg/m2 110 44?5 156 42?9 148 43?1

Taking other supplements (n, %)
Vitamin C 10 4?0 13 3?6 13 3?8 0?96-
Vitamin B12 3 1?2 9 2?5 10 2?9 0?39-
Folic acid 6 2?4 15 4?1 12 3?5 0?53-

Consuming Fe-rich food (n, %) 450 73?0 256 74?8 256 74?8 0?58-

Data are expressed as mean and standard deviation for continuous variables or number of women and percentage for categorical variables.
*One-way ANOVA.
-x2 test.
-

-

Kruskal–Wallis test.

Table 3 Hb status and women with anaemia in the three treatment groups: low-income postpartum women from eleven health clinics in
Mississippi, June 2003 to September 2007

Characteristic Control Group I Group II P value

Hb at enrolment (g/dl) 0?58
Mean 11?7 11?8 11?8
SD 1?8 1?6 1?6
n 247 364 348

Hb at 6 months postpartum (g/dl) ,0?001
Mean 12?2a 12?0b 12?7c

SD 1?3 1?4 1?4
n 162 219 236

Women with anaemia* at enrolment 0?48
n/N 134/247 194/364 173/348
% 54?3 53?3 49?7

Women with anaemia at 6 months postpartum ,0?001
n/N 55/162 95/219 53/236
% 34?0 43?4 22?5

Women with anaemia and obesity- at enrolment
n/N 96/247 143/364 125/348 0?71
% 38?9 39?3 35?9

a,b,cSignificance of the difference by Tukey’s Honestly Significant Difference test: a v. b, P 5 0?254; a v. c, P 5 0?002; b v. c, P , 0?001.
*Anaemia: Hb , 12?0 g/dl.
-Obesity: BMI $ 30?0 kg/m2.
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and is consistent with Galloway et al.’s finding that a min-

ority of women taking Fe tables experience side-effects(21).

Compared with low-income women in the USA, a

higher proportion of women in our study were anaemic.

The majority of participants were African-American and

the rates of Fe deficiency and anaemia are higher among

African-American women(2,6,7). A great majority (73 %) of

participants also were overweight (30 %) or obese (43 %).

This reflects the fact that Mississippi has one of the

highest obesity rates in the nation(22). Although Chambers

et al. had reported an inverse relationship between serum

Fe levels and BMI among Hispanic women in New York

City(23), the Hb status of the present study participants did

not differ significantly by category of BMI at enrolment

or at follow-up. Among women who were overweight or

obese (n 694), more than 35 % had low Hb at enrolment

and 30 % had low Hb at follow-up. This double burden of

anaemia and obesity can be seen as a nutritional paradox.

More studies are needed to combat this double burden of

nutritional problems in this low-income population.

The high attrition rate may be a limitation of the present

study. However, the missing data should not affect the

results because: (i) the attrition rate did not differ sig-

nificantly among the treatment groups; and (ii) the baseline

characteristics of the women who returned (n 617) and

those who did not return (n 342) for a 6-month follow-up

visit did not differ significantly in the treatment groups. A

similar high attrition rate is not uncommon in previous

studies in this low-income population(24).

In conclusion, the present study found that over half

of low-income postpartum women were anaemic. A

universal Fe supplementation programme, irrespective of

Hb status, was found to be more effective in improving

the Hb levels and prevalence of anaemia among low-

income postpartum women, compared with the other

treatment strategies. Policy makers may re-visit the

current strategy of selecting high-risk women for anaemia

screening and treatment.
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