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Anemia in Brazilian pregnant 
women before and after fl our 
fortifi cation with iron

ABSTRACT

OBJECTIVE: To compare prevalence of anemia and hemoglobin (Hb) levels 
in Brazilian pregnant women before and after fl our fortifi cation with iron. 

METHODS: A repeated cross-sectional panel study of public health care 
centers of municipalities in the five Brazilian regions was conducted. 
Retrospective data were obtained from 12,119 medical records of pregnant 
women distributed in two groups: before fortifi cation (delivery prior to June 
2004) and after fortifi cation (date of last period after June 2005). Anemia 
was defi ned as Hb<11.0 g/dl. Hb levels according to gestational age were 
assessed using two references from the literature. Statistical analysis was 
carried out using chi-squared tests, Student’s t tests, and logistic regression, 
with a signifi cance level of 5%. 

RESULTS: In the total sample, prevalence of anemia fell from 25% to 20% after 
fortifi cation (p<0.001). However, important regional differences were evident: 
while signifi cant reductions were seen in the Northeast  (37% to 29%) and North 
(32% to 25%) regions, where pre-fortifi cation prevalence was high, smaller 
reductions were seen in the Southeast (18% to 15%) and South (7% to 6%) 
regions, where prevalence was low. Hb levels according to gestational age were 
slightly higher in the fi rst months of pregnancy and lower after the third or fourth 
months, depending on the reference used. Logistic regression analysis showed 
that group, geographic region, marital status, trimester of pregnancy, initial 
nutritional status, and prior pregnancy were associated with anemia (p<0.05).

CONCLUSIONS: Prevalence of anemia decreased after fortifi cation, but 
remains high in the North and Northeast regions. Although fortifi cation may 
have played a role in this favorable outcome, the contribution of other public 
policies implemented during the studied period should also be considered.

DESCRIPTORS: Pregnant Women. Anemia, Iron-Defi ciency. Flour. Food, 
Fortifi ed. Prenatal Care.

INTRODUCTION

Iron defi ciency anemia is the most prevalent nutritional defi cit globally. 
Although it affects all social strata and geoeconomic areas, it is associated with 
inadequate social and environmental conditions.3,11

Pregnant women are especially susceptible to iron defi ciency anemia due to 
the increased iron requirements associated with rapid expansion of fetal tissues 
and production of red blood cells.20 The World Health Organization (WHO) 
estimates that over half the pregnant women in developing countries are anemic, 
while in developed countries anemia affects around one-quarter  of pregnant 
women.23 Although national data for Brazil are not available, estimates indicate 
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that frequency of anemia in the country is in the order 
of 30% to 40%.3 A recent review6 of articles published 
since the 1970’s indicates that the available information 
on pregnancy-related anemia is scarce and shows wide 
geographical variability. However, the prevalences 
reported in this study are high.6

The deleterious consequences of pregnancy-related 
anemia include greater maternal and perinatal mortality, 
greater risk of preterm birth, and lower hemoglobin 
(Hb) levels in the newborn. 

As an attempt to minimize the effects of anemia on 
mother and child health, the Ministry of Health has 
recommended iron supplementation in the second half 
of pregnancy since the 1980’s, and, in 2005, imple-
mented the National Program for Iron Supplementation, 
which reinforces this recommendation.a Despite the 
apparent simplicity of this measure its effectiveness 
tends to be limited by a number of political, adminis-
trative, and planning/management factors, in addition 
to the interest and motivation of the pregnant woman 
herself. The adverse side effects of iron supplemen-
tation also affect adherence. These include nausea, 
vomiting, diarrhea, constipation, and abdominal pain.20

When a large fraction of the population is at high risk 
of becoming defi cient for a specifi c micronutrient, 
universal food fortifi cation is considered as the best 
alternative for intervention, as a complement to other 
strategies also aimed at improving the nutritional status 
of the population.24 Given the high and widespread 
prevalence of anemia across all social strata in Brazil, 
the federal government, in response to international 
recommendations and political will to minimize the 
effects of anemia among public health issues in the 
country, instituted the mandatory fortifi cation of wheat 
and corn fl our with iron,b which was implemented in 
July 2004. This strategy provides the highly promising 
perspective of a complementary source of iron to 
maintain adequate Hb levels and build iron reserves 
for periods of greater vulnerability. 

Although a number of quasi-experimental studies 
carried out in Brazil have provided evidence of the 
effi cacy of fl our fortifi cation in controlling anemia in 
children,2,4,9,12,17,22 only very few studies evaluate the 
impact of nutritional programs in the fi eld. 

Thus, the aim of the present study was to compare 
prevalence of anemia and Hb levels among pregnant 
women before and after fl our fortifi cation with iron. 

a Ministério da Saúde, Secretaria de Atenção à Saúde, Departamento de Atenção Básica. Manual operacional do Programa Nacional de 
Suplementação de Ferro. Brasília (DF); 2005.
b Ministério da Saúde, Agência Nacional de Vigilância Sanitária. Regulamento técnico para a fortifi cação das farinhas de trigo e das farinhas 
de milho com ferro e ácido fólico. Resolução RDC nº 344, de 13 de dezembro de 2002. Diario Ofi cial Uniao, 18 dez 2002. [cited 3008 Jul 
15]. Available from: http://e-legis.anvisa.gov.br/leisref/public/showAct.php?id=1679&word=RDC
c Ministério da Saúde. Pré-natal e puerpério: atenção qualifi cada e humanizada - manual técnico. Brasília (DF): Ministério da Saúde; 2005.

METHODS

This collaborative study, designed to evaluate the 
intervention using repeated cross-sectional panels, 
was carried out within public prenatal care services 
in 13 municipalities of the fi ve Brazilian geographical 
regions: Northeast (Teresina, Recife, Salvador), North 
(Rio Branco, Belém, Manaus), Central-West (Cuiabá), 
Southeast (São Paulo, São Bernardo do Campo, Viçosa, 
Rio de Janeiro) and South (Maringá and Curitiba).

Retrospective data were obtained from medical records 
of pregnant women attending these facilities, divided 
into two groups: pre-fortifi cation, comprising women 
who delivered before June/2004, and post-fortifi ca-
tion, formed by women with date of last period after 
June/2005, at least one year after the implementation 
of the fortifi cation strategy.

The minimum sample size for each group in each 
study site was calculated using the formula n=Zα2PQ/
d2, where n=minimum sample size; Z=confidence 
coeffi cient, which was set at 1.96 for an alpha of 0.05; 
P=prevalence; Q=complement of the prevalence (Q=1-
P); and d=maximum error in absolute terms. Since there 
are no consistent estimates of the prevalence of anemia 
among Brazilian pregnant women, we assumed P=0.50, 
equivalent to the highest relationship between P and Q, 
and a precision of d=5%. This yielded a sample size 
of n=1.962*0.50*0.50/0.052=384 women per group per 
study site. The fi nal sample comprised 12,119 women, 
6,062 in the pre-fortifi cation group and 6,057 in the 
post-fortifi cation group. 

Data collection took place between 2006 and 2008 and 
included only low-risk pregnant women whose medical 
records included at least the Hb result and the date of 
fi rst prenatal care visit, last period, and Hb testing. 
Sociodemographic data (age, education, marital status) 
and gynecological/obstetric and prenatal care history 
(weight and height at fi rst visit, and number of previous 
pregnancies and prenatal care visits) were also obtained 
when available. Initial nutritional status was classifi ed 
based on the woman’s body mass index according to 
gestational age.c

Hb level data referred to the test performed at the 
time of the woman’s fi rst prenatal care visit. This was 
true also for women who began prenatal care during 
the second or third trimesters. We assumed that these 
women had not been oriented to use supplementation, 
which is recommended beginning at the 20th week of 
pregnancy, given that they were not under prenatal care 
until that moment.c
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Gestational age at the time of Hb testing was calculated 
based on the date of last period and of the blood test. 
Pregnant women with Hb<11.0 g/dL were considered 
anemic.23

Taking into account the diffi culty in diagnosing anemia 
during pregnancy due to hemodilution,20 Hb values 
were evaluated according to gestational age, based 
on two different curves, published by the Centers for 
Disease Control and Prevention (CDC)5 and by Szarfarc 
et al.21 The reason for using two references was the fact 
that the CDC curve5 is constructed based on European 
studies of pregnant women who received iron supple-
mentation, which allows for comparisons of our data 
with those of other studies in the international literature, 
while the curve by Szarfarc et al21 is constructed based 
on data obtained from healthy but non-supplemented 
Brazilian pregnant women, and thus represents a setting 
closer to that of our sample. 

We used SPSS version 11.0 software for data analysis. 
Anemia was defined as the dependent variable. 
Independent variables included group (pre- and post-
fortifi cation); geographic region; age (<20 and ≥20 
years); education (elementary and secondary/univer-
sity); gestational trimester (I=1-13 weeks, II=14-27 
weeks, III=28 weeks or more); initial nutritional status 
(underweight, adequate weight, overweight/obese); 
number of previous pregnancies (<2 and ≥2) and of 
prenatal visits (<6 and ≥6). Results were described 
using proportions and means, and independent variables 
associated with the occurrence of anemia were analyzed 
using the chi-square and Student’s t tests.

Adjustment for potential confounders was done by 
logistic regression. To avoid the exclusion of poten-
tially important variables, all variables associated 
with the outcome at p<0.20 were included in multiple 
analysis. The introduction of each variable in the 
model was ordered by statistical signifi cance, meaning 
that variables with lower p-values were introduced 
fi rst. To identify associations, we used a signifi cance 
threshold of 5% (p<0.05). The strength of the associa-
tion between dependent and independent variables was 
evaluated using odds ratios (OR) both in univariate 
(crude OR) and multiple (adjusted OR) analysis. The 

Hosmer & Lemeshow test was used to determine 
goodness-of-fi t.

The present study was approved by the Research Ethics 
Committee of the Universidade de São Paulo School 
of Nursing (Process no. 521/2006).

RESULTS

At least one year after the effective implementation 
of fortification, prevalence of anemia fell by 5.3 
percentage points in the sample as a whole, a difference 
which was statistically signifi cant (p<0.001) (Figure 1). 
However, there were important differences between 
regions. Signifi cant reductions after fortifi cation were 
detected both in regions in which initial prevalence 
was high, such as the Northeast (37.4% to 28.7%) and 
North (32.2% to 24.9%), and in those in which initial 
prevalence was lower, such as the Southeast (18.3% 
to 14.8%). 

Mean Hb levels were also signifi cantly higher after 
fortifi cation, both in the sample as a whole (p<0.001) 
and in the Northeast (p<0.001), North, and Southeast 
(p=0.002) regions (Table 1).

Based on the CDC reference, Hb levels by gestational 
age in both groups were slightly higher during the fi rst 
months of pregnancy, but lower after the fourth month 
(Figure 2). The same was initially true using as a basis 
the curve by Szarfarc et al, but after the third month of 
pregnancy mean Hb in the studied sample conformed 
to the curve.

Crude analysis of prevalence of anemia showed it to be 
associated (p<0.20) with the following variables: group 
(pre- and post-fortifi cation), geographic region, marital 
status, age, education, trimester of pregnancy, number 
of prenatal care visits, initial nutritional status, and 
number of previous pregnancies. In multiple analysis, 
the selected variables remained signifi cantly associ-
ated with the occurrence of anemia when compared 
to the reference category, with the exception of age, 
education, and number of prenatal care visits (Table 2). 

Table 1. Mean (standard deviation) hemoglobin level before and after fl our fortifi cation. Brazil, 2002-2008.

Region n
Pre-fortifi cation

mean (SD)
n

Post-fortifi cation
mean (SD)

p

Brazil 6,062 11.8(1.3) 6,057 11.9(1.2) <0.001

Northeast 2,137 11.3(1.1) 1,718 11.6(1.2) <0.001

North 678 11.5(1.2) 911 11.7(1.1) 0.002

Central-West 414 11.7(1.1) 539 11.7(1.2) 0.051

Southeast 2,085 12.1(1.2) 2,088 12.2(1.1) 0.002

South 748 12.7(1.1) 801 12.6(1.1) 0.774
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DISCUSSION

For the sample as a whole (Brazil), prevalence of 
anemia was high, both before and after fl our fortifi -
cation. However, this was lower than the previously 
estimated 30% to 40% prevalence of anemia among 
Brazilian pregnant women.3 This degree of prevalence 
is considered as moderate epidemiological impor-
tance, as defi ned by the WHO (prevalence of anemia 
in pregnant women and schoolchildren between 20% 
and 40%).23 Important regional differences persist, as 
reported in other studies in the literature.6,11 Whereas 
prevalence was moderate in the North, Northeast, and 
Central-West regions, prevalence in the South and 
Southeast was low. Mean Hb levels were also signifi -
cantly higher in the post-fortifi cation group, both for 
the sample as a whole and for the Northeast, North, and 
Southeast regions. 

Our results show that anemia prevalence was signifi -
cantly lower after fortifi cation in all regions except 
the Central-West. Prevalence in the entire sample fell 
by 5.3%; however, in regions with higher prevalence, 
reductions were more marked: 8.7% in the Northeast, 
7.3% in the North, 3.5% in the Southeast, and 1.3% 
in the South. In the Central-West, differences in some 
of the sociodemographic characteristics of the studied 
group may partly explain the increase in prevalence 
of anemia. Specifi cally, the post-fortifi cation group 
contained a higher proportion of adolescents and 
women without a partner. However, these differences 
were controlled in logistic regression analysis, that is, 
marital status, which remained as a signifi cant predictor 
was included in the multiple model as a control vari-
able, prevalence of anemia therefore being adjusted 
for its effect.  

A survey carried out in 2002 found that 31 countries 
in Latin America and the Caribbean had the necessary 
legislation in place to ensure the fortifi cation of wheat 
and corn fl our with micronutrients, including iron.8 In 
Brazil, although this measure was effectively imple-
mented starting in July 2004, the Brazilian fortifi cation 
program still lacks a regulatory foundation and proce-
dures for monitoring and evaluating effectiveness, so 
as to provide information on the achievements of the 
program’s goals.  Evaluating the effect of the program 
is indispensable to allow for improvements in the 
current legislation. 

Theoretically, programs and interventions targeting 
diseases should be evaluated with respect to goals 
determined a priori, during the planning stages. Certain 
designs are recommended in order to better evaluate the 
impact of interventions.13 However, if the frequency of 
the event prior to the implementation of the program 
is known, simply conducting a post-implementation 
survey allows one to evaluate its effectiveness. 

In the case of anemia among pregnant women, prior 
studies are scarce, geographically localized, and based 
on small, restricted samples.6 Thus, the inexistence 
of solid data on anemia prior to the implementation 
of fl our fortifi cation prevented us from carrying out 
a simple post-implementation survey to evaluate the 
results of the fortifi cation strategy. The evaluation of 
repeated cross-sectional panels used as a baseline the 
levels found prior to implementation.

Interventions such as food fortifi cation yield results in 
the long term. However, experience shows that posi-
tive effects are larger and occur faster the greater the 
physiological need for the effects of the intervention.23 
The choice of pregnant women to assess the effect of 

Figure 1. Prevalence of anemia among pregnant women (%), before and after fl our fortifi cation. Brazil, 2002-2008.
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fortifi cation is therefore justifi ed, since this is the group 
which has the highest demand for iron. Moreover, the 
study could only be carried out because the Brazilian 
health care system ensures prenatal care to all pregnant 
women within public services, and includes Hb testing 
as one of the recommendations for the fi rst prenatal 
care visit.c However, hematological alterations asso-
ciated with pregnancy complicate the evaluation of 
anemia in this period,20 and therefore Hb levels were 
measured according to gestational age and compared 
with Brazilian and international curves.

In the present study, data were obtained from medical 
records. This can be regarded as a limitation given 
the quality of this information, which is not always 

standardized. However, use of secondary data allowed 
for an assessment of a large number of cases (12,119 
pregnant women attending public health care facilities). 
Thus, it was possible to carry out a baseline survey of 
anemia in pregnant women and to determine its evolu-
tion at least one year after the effective implementation 
of fl our fortifi cation.

A bibliographical survey of studies published since the 
1970’s found that most studies of anemia prevalence in 
pregnant women in Brazil were carried out in the state 
of São Paulo, and that their results classify prevalence 
of anemia as moderate to severe.6 This suggests that 
the problem may be even greater in states that are less 

Table 2. Crude and adjusted analysis of the occurrence of anemia and its predictors, logistic regression model. Brazil, 2002-2008.

Variable N
Anemia

n(%)
p*

Univariate Multiple

OR Crude 95%CI OR Adjusted** 95%CI

Group < 0.001

Pre-fortifi cation 6,062 1,554(25.5) 1 - 1 -

Post-fortifi cation 6,057 1,224(20.2) 0.74 0.68;0.81 0.84 0.72;0.98

Geographic region < 0.001

Northeast 3,855 1,293(33.5) 1 - 1 -

North 1,589 445(28.0) 0.77 0.68;0.88 0.92 0.69;1.22

Central-West 953 242(25.4) 0.67 0.57;0.79 1.09 0.78;1.52

Southeast 4,173 690(16.5) 0.39 0.35;0.44 0.70 0.56;0.89

South 1,549 98(6.3) 0.13 0.11;0.17 0.25 0.18;0.34

Marital status 0.001

Partner 5,820 1,336(23.0) 1 - 1 -

No partner 2,925 766(26.2) 1.19 1.07;1.32 1.51 1.28;1.77

Age (years) < 0.001

<20 2,732 699(25.6) 1 -

≥20 9,271 2,045(22.1) 0.82 0.75;0.91

Education < 0.001

Elementary 5,045 1,010(20.0) 1 -

Secondary/University 3,942 1,012(25.7) 1.38 1.25;1.52

Trimester of pregnancy < 0.001

I 5,096 582(11.4) 1 - 1 -

II 5,358 1,529(28.5) 3.10 2.79;3.44 2.87 2.38;3.46

III 1,665 657(39.5) 5.05 4.43;5.76 4.08 3.19;5.23

Number of prenatal care visits < 0.001

<6 1,895 397(20.9) 1 -

≥6 2,668 351(13.2) 0.57 0.49;0.67

Initial nutritional status < 0.001

Underweight 2,080 591(28.4) 1 - 1 -

Adequate weight 3,553 712(20.0) 0.63 0.56;0.72 0.79 0.66;0.94

Overweight/obesity 1,735 226(13.0) 0.38 0.32;0.45 0.42 0.42;0.66

Previous pregnancies < 0.001

2 5,553 931(16.8) 1 - 1 -

>2 3,088 708(22.9) 1.48 1.32;1.65 1.61 1.36;1.91

* Chi-square test for occurrence of anemia
** Hosmer & Lemeshow: p=0.393
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developed and have less access to health care services. 
The results of the present study, when analyzed by 
region, confi rm this possibility. 

In addition to the social, economic, and cultural differ-
ences between the Brazilian regions, there are also 
differences in the quality of prenatal care. While only 
1.4% of mothers in the South and Southeast do not 
have access to prenatal care, over half of them having 
seven or more visits, in the North, 6.4% of births occur 
without prenatal care, and only 28% of women have 
seven or more visits.d

Despite the positive experiences with food fortifi ca-
tion reported in North America and Western Europe, 
iron defi ciency continues to be a public health issue 
in certain population groups in these countries – such 
as women reproductive age with excessive menstrual 
blood loss and pregnant women – who cannot fulfi ll 
their large requirement for the mineral only through 
dietary intake.19

Few population-based studies have been carried out to 
measure the effect of fortifi cation, most of which among 
children. The most compelling data refers to studies of 

the fortifi cation of infant formula in the United States, 
which reduced anemia prevalence from 7.8% in 1975 
to 2.9% in 2984 among low-income children under age 
two years.19 In Venezuela, where wheat and corn fl our 
fortifi cation was implemented in 1993, a study carried 
out with a small group of children showed a reduction 
from 37% to 15% in prevalence of iron defi ciency 
and from 19% to 10% in prevalence of anemia.15 
In Mexico, fl our fortifi cation with iron contributed 
towards a reduction in prevalence of anemia from 
27.5% to 7.7% among preschool children and from 
18.5% to 7.6% among schoolchildren.14 In Chile, iron 
defi ciency anemia was controlled by a national program 
for the fortifi cation of fl our with iron which began in 
the 1950’s. This strategy, complemented by fortifi ca-
tion of milk, reduced prevalence of anemia from 29% 
to 9% among children under two years of age, although 
prevalence is still 20% among pregnant women in the 
second and third trimesters of pregnancy.18

In Brazil, evaluations of fl our fortifi cation, also carried 
out mostly among children, show discrepant results. In 
Pelotas, Southern Brazil, in spite of the high prevalence 
of anemia (30.2% to 41.5%), no effect of fortifi cation 

Figure 2. Mean hemoglobin level among pregnant women  before and after fl our fortifi cation, according to CDC5 (1989) and 
Szafarc et al21 (1983) parameters and gestational age (months). Brazil, 2002-2008.

H
b 

(g
/d

L)
H

b 
(g

/d
L)

Gestational age (months)

13.50

13.00

12.50

12.00

11.50

11.00

10.50

10.00
1 2 3 4 5 6 7 8 9

Gestational age (months)

Pre-fortification Post-fortification CDC Szarfarc et al.

13.50

13.00

12.50

12.00

11.50

11.00

10.50

10.00
1 2 3 4 5 6 7 8 9

d Ministério da Saúde. Saúde Brasil 2006: uma análise da desigualdade em saúde. Brasília (DF); 2006.
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was detected among children under six years of age, 
which was justifi ed partially by the insuffi cient intake of 
fl our and/or by the low bioavailability of the iron added 
as a supplement.1 However, children aged 24-60 months 
seen at child education centers in the city of São Paulo 
evaluated after fl our fortifi cation showed signifi cantly 
lower prevalence of anemia when compared to prior 
studies conducted in the same region, allowing the 
authors to suggest that the iron supplements contained 
in fortifi ed foods have had a positive effect.7

There are practically no studies of the impact of food 
fortifi cation on pregnant and reproductive-age women. 
One example is the reduction in the prevalence of 
anemia among Swedish reproductive-age women, from 
25% in the 1960’s to 7% in the following decade.19 In 
Brazil, there no nationwide data is available on the prev-
alence of anemia in women of reproductive age prior 
to fl our fortifi cation. However, the Pesquisa Nacional 
de Demografia e Saúde da Criança e da Mulher 
(PNDS, National Survey of Health and Demographics 
of Children and Women), carried out in 2006,e that is, 
two years after the effective implementation of fl our 
fortifi cation, found high prevalence of anemia (29.4%). 
As for pregnant women, a single study carried out in a 
prenatal care facility within university hospitalf found 
a signifi cant reduction in frequency of anemia, from 
28.9% to 7.9% one year after the implementation of 
fortifi cation. According to Côrtes, although variables 
that were not investigated could have contributed 
towards such a result, mandatory fortifi cation was 
essential given the fi nding of a signifi cant increase in 
iron intake after fortifi cation.

In the present study, pregnant women in both groups 
started pregnancy with Hb levels that were higher than 
reference values. However, in the second half of preg-
nancy, Hb values fell  below CDC parameters.5 Such 
a difference may be related to supplementation, since 
our subjects had not yet been given iron sulfate supple-
mentation at the time of Hb testing. The fi nding that the 
curve in our sample followed the reference by Szarfarc 
et al21 after the third month of pregnancy corroborates 
the previous hypothesis, since the latter curve was 
built on data obtained from Brazilian pregnant women 
not under iron supplementation. This reiterates the 
importance of pharmacological supplementation for 
the maintenance of normal Hb levels.

Regarding the determinants of anemia, pregnant women 
in the post-fortifi cation group were 16% less likely to 
be anemic. Theoretically, this result was expected, in 
light of the positive experiences obtained with iron 
fortifi cation in industrialized nations.19

Almost half of the pregnant women underwent Hb 
testing during the fi rst trimester of pregnancy, a period 
in which expansion of volemia and increased need for 
iron by fetus and placenta are not yet signifi cant.20 This 
justifi es the fi nding that pregnant women in the fi rst 
trimester are at lower risk of becoming anemic, given 
that the same cutoff level of Hb was used for diagnosis. 
In addition to advanced gestational age, other variables 
associated with anemia were low initial weight and 
two prior pregnancies, which are in agreement with 
the results of other investigations.10

Women without a partner were 50% more likely to be 
anemic than those with a partner, and women from 
the Southeast and South regions were 30% and 75% 
less likely to be anemic than those from the Northeast. 
Results from the PNDS surveye show that the North 
and Northeast concentrate the worst living conditions 
in the country, in spite of the migration of a proportion 
of the very poor population to higher classes and of the 
benefi ts brought by social programs. 

Social insertion infl uences access to food, nutritional 
education, and the quality of the diet. Therefore, occur-
rence of anemia is still linked to adverse social and 
economic conditions, be it through qualitative or quanti-
tative defi ciencies in diet, or through the precariousness 
of environmental sanitation, a condition that is typical 
of areas inhabited by the lower social classes in Brazil.16

It is therefore important to emphasize the point that 
prevention and control of anemia must follow an 
integrated, multidisciplinary and long-term approach, 
in coordination with other nutritional and health care 
programs and with other sectors of society, taking the 
form of an intersectorial nutritional intervention policy. 
Furthermore, a permanent monitoring system is indis-
pensible to identify the evolution of the anemia problem 
in response to the various strategies that are implemented. 
A practical and effi cient way to monitor this would be 
to include this data in the Brazilian health information 
system, so as to allow for adequate follow-up of pregnant 
women enrolled in the Programa de Humanização no 
Pré-Natal e Nascimento (SISPRENATAL, Program for 
Humanization of Prenatal and Delivery Care), of the 
Brazilian National Health Care System.

Prevalence of anemia remains high in the Northeast, 
North, and Central-West regions. However, the reduc-
tion in prevalence in the sample as a whole suggests 
that food fortifi cation is an important approach. It 
should be noted that variables that were not investi-
gated – including macroeconomic policies and other 
public policies that were expanded in the period, 

e Ministério da Saúde. Pesquisa Nacional de Demografi a e Saúde da Criança e da Mulher - PNDS 2006: dimensões do processo reprodutivo e da 
saúde da criança. Brasília (DF); 2009.
f Côrtes MH. Impacto da fortifi cação das farinhas com ferro nos níveis de hemoglobina das gestantes atendidas pelo pré-natal do Hospital 
Universitário de Brasília [master’s dissertation]. Brasília (DF): Universidade de Brasília, Faculdade de Ciências da Saúde, Departamento de 
Nutrição; 2006.
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such as the Estratégia Saúde da Família and the 
Bolsa-Família – may have contributed towards such 
an improvement. It is recommended, therefore, that 

further studies be conducted which include the perma-
nent monitoring of the situation with regard to anemia 
during pregnancy.
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