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Abstract

Objectives: to describe the prevalence and factors associated with the consumption of
folic acid and iron among puerperal women in the city of Sdo Luis, Maranhdo.

Methods: a cross-sectional study with 4,036 puerperal women through a standardized
questionnaire. The dependent variables (outcomes) were: the consumption of folic acid
during pregnancy, iron and folic acid before pregnancy. The independent variables: age;
schooling; skin color; marital status; income; planned pregnancy,; place and number of
prenatal consultations. Statistical analyzes were performed on STATA 14.0. For the first two
outcomes, Poisson model with a robust variance was used. And for the last one, logistic
regression.

Results: the prevalence of consuming folic acid and iron during pregnancy were, respec-
tively, 77.27% and 84.98%. However, only 0.37% reported the consume of folic acid and iron
before pregnancy. In the adjusted analysis, the variables associated with the consumption of
folic acid during pregnancy were: schooling and income; the consume of iron during preg-
nancy, age only; and for those who consumed folic acid before pregnancy, no variable was
statistically significant.

Conclusions: high percentage of puerperal women who consumed folic acid and iron
supplements during pregnancy, however, the recommended consumption of folic acid before
pregnancy was low and maternal, social and economic factors influence the consumption of
these supplements.
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Introduction

Pregnancy causes physiological changes in the
organism which cause an increased need of essential
nutrients.! Among these nutrients, the importance of
folic acid (FA) and iron (I) supplementation in preg-
nancy stands out.2

FA is essential for the synthesis of deoxyribonu-
cleic (DNA) and ribonucleic (RNA) acids, essential
in erythropoiesis and also indispensable in regu-
lating the normal development of nerve cells, in
preventing birth defects in the fetal neural tube
(NTD) and megaloblastic anemia in mothers.2-4
Whereas Iron supplementation prevents premature
birth, maternal and child mortality, infectious
diseases, inadequate growth and development, as
well as intrauterine and in long term.5.6

There are evidences that adequate supplementa-
tion of FA7.8 in the first three months before concep-
tion and until the end of the first trimester of preg-
nancy, considerably reduces the risk of NTD, as well
as the consumption of Iron during pregnancy
prevents complications from maternal anemia.%.10

Although FA and Iron supplementation are
recommended by the World Health Organization,10
during pregnancy, the percentage of women who
consume these supplements is persistently low,!!
leading to a high incidence of NTD worldwide,
between 0.36 and 1.7 per 1,000 live births.12 The
prevalence of maternal anemia in developing coun-
tries remains equally high.11

In this context, studies are needed to assess the
factors associated with the consumption of these
supplements to direct public actions, in order to
solve these severe public health problems, not only
locally, but worldwide. This could really increase the
consumption of medications that prevent malforma-
tions, diseases and unfavorable outcomes for both
the fetus and the mother.

The objective of this study was to describe the
prevalence of the consumption of FA and Iron
supplementation before and during pregnancy and to
analyze the factors associated with its consumption
among puerperal women in the city of S@o Luis,
Maranhdo.

Methods

This is a cross-sectional study that used data from a
cohort entitled “Fatores etiologicos do nascimento
pré-termo e consequéncias dos fatores perinatais na
saude da crianca: coortes de nascimentos em duas
cidades brasileiras (BRISA)”, (Etiological factors of
preterm birth and consequences of perinatal factors
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on child health: birth cohorts in two Brazilian cities
(BRISA), developed by the Universidade Federal do
Maranhao in partnership with the Faculdade de
Medicina da Universidade de Sdo Paulo in Ribeirdo
Preto (USP-RP).

This study included only data from the BRISA
cohort from the city of Sdo Luis, Maranh&o, whose
population consisted of 5,110 puerperal women who
delivered at a hospital or maternity hospital in the
city of Sdo Luis, in the period from January to
December 2010.

The sample size was calculated by considering
5% error in type I, 80% of power, 1:1 ratio between
unexposed and exposed (exposure=number of
prenatal consultations performed), prevalence of
medication use in those not exposed of 50%, preva-
lence ratio of 1.5, resulting in an initial sample size
of 474 puerperal women (272 exposed and 272
unexposed). Predicting the possibility of a segment
loss and / or non-responses, 10% was added to this
value, reaching a minimum sample of 600 women.

During the study period, every day, hospitals and
maternity hospitals that performed the childbirths,
except those that had fewer than 100 childbirths each
year, were visited by the researchers. All births, live
or dead, were cataloged using a childbirth control
form. In cases where the mother was discharged
before the interview, she was interviewed at home, if
she lived in Sdo Luis.

The selection of puerperal women was made by
a stratified sampling with a proportional number of
births in each hospital or maternity hospital included
in the study. First, a list of all births that occurred
during the day, in each sampled unit, in childbirth
order, was listed. For each hospital or maternity in
the study, a casual start between one and three was
randomly selected. The value of the sampling
interval was three. Adding the casual start to the
value of the sampling interval and so on, all the puer-
peral women were randomly selected.

The inclusion criterion adopted was the mother
who lived in the city of Sdo Luis and knew what
kind of medications she took during her pregnancy,
and with this knowledge, it was evaluated for the
safety of the puerperal women’s answers.

Due to the fact that some pregnant women were
unaware or had doubts about which medications they
took during pregnancy and / or by the lack of infor-
mation about some variables of interest, 1,074 preg-
nant women were excluded from this study.

Therefore, the sample in this study consisted of
4,036 women who delivered at a hospital or mater-
nity hospital in the city of Sao Luis, which corre-
sponds to 80% of the study population.



In the BRISA study, standardized questionnaires
were applied to puerperal women, based on their
consent. To ensure uniformity of the questions, the
interviewers were instructed to always read the ques-
tions, instead of formulating them in their own way.
The interviews were always carried out in the first
72 hours after childbirth.

Regarding to the data related to the medications
consumed during pregnancy, first the puerperal
woman was asked if she had taken any medication(s)
during her pregnancy. If she responded yes, she was
asked the name(s) of the medication(s) and in which
month of pregnancy did she begin to take the
medication(s) and when did she stop taking it or
them. If she continued to take it or them, it was noted
down. In relation to the investigation in the use of
folic acid before pregnancy, the puerperal woman
was asked if she had taken the medication in the
three months prior to the pregnancy. If she answered
yes, the name(s) of the medication(s) was / were
asked. The term medicine was used in the question-
naire to facilitate the interviewees' understanding the
use of medications.

The dependent variables of the study were
formed by three outcomes: puerperal women who
consumed FA during pregnancy (outcome 1), who
took Iron during pregnancy (outcome 2) and who
consumed FA before the pregnancy (outcome 3). For
comparison purposes, a group was formed by puer-
peral women who did not consume FA during preg-
nancy with those who did not take Iron and with
those who did not consume FA before the pregnancy.
The consumption of FA and Iron were assessed by
means of the composition of the medications
reported by the puerperal women in which many
consumed these supplements in association with
other substances.

The independent variables were: maternal age;
schooling appropriate for maternal age; skin color;
marital status; family income; whether the preg-
nancy was planned; place where prenatal care was
performed and the number of prenatal consultations.
Age was obtained considering complete years at the
time of the interview and categorized as less than 20
years old, between 20 to 34 years old and 35 years
old or more. The appropriate schooling for maternal
age was defined according to the number of
complete years of studying and the maternal age:
women aged 19 years or older and with 10 years or
more of schooling, age-appropriate for schooling;
those under 19 years old, years of schooling were
subtracted from the age, values over seven years of
schooling indicated appropriate to their age.

The skin color was self-reported and classified
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as white, black, mixed or other. The marital status
was dichotomized, considering those who lived with
a partner and those who lived without a partner.
Family income, analyzed by the amount of minimum
wages (mw) received by the family per month, was
classified as less than or equal to one minimum
wage, between more than 1 to 3 minimum wages and
more than three wages. The minimum wage at the
time of the data collection was R$ 510.00.

The variable, planned pregnancy, was catego-
rized as yes and no answer. The place where the
prenatal care was performed was classified as: public
and private. The number of prenatal consultations
performed was categorized as less than six consulta-
tions and greater than or equal to six consultations,
and the second situation was recommended by the
Ministry of Health.9

Statistical analyzes were performed using the
STATA 14.0 statistical program. First, a descriptive
analysis of the variables was performed, by
presenting absolute frequencies and percentages. A
bivariate analysis was performed among all the
factors and the outcomes, as a step prior to the multi-
variate analysis. For the estimates on prevalence
ratio (PR), respective confidence intervals and deter-
mination of factors statistically associated with
outcomes 1 and 2, Poisson model with robust vari-
ance was used, due to the frequency of the outcome
being greater than 10%.13 For outcome 3 (prevalence
less than 10%), logistic regression was used. The
variables that showed an association with the
outcome with a significance level less than 0.20 in
the bivariate analysis were maintained in the multi-
variate analysis. In the final model, variables with p-
value was less than 0.05 were considered significant.
BRISA was approved by the Research Ethics
Committee at the Hospital Universitario da UFMA
(CEP document n. 223/2009) and respected the
ethical principles contained in Resolution No. 196/96
of the Conselho Nacional de Saiide (National Health
Council) and its complementaries.

Results

Of the puerperal women interviewed, 3,028
(75.02%) reported being between 20 and 34 years
old; 2,664 (66.01%), had adequate schooling for
maternal age; 2,671 (66.18%), had mixed skin color;
3,336 (82.66%), had a partner; and 1,989 (49.28%),
had a family income between 1 to 3 minimum
wages. The pregnancy was considered unplanned by
2,681 (66.43%) and the prenatal consultations
performed were mostly at the public health service.
3,218 (79.73%) and 2,303 (57.06%) had less than six
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prenatal consultations. (Table 1).

The prevalence of consuming FA and Iron during
pregnancy were respectively, 77.27% (n= 3.118) and
84.98% (n = 3.429). However, only 0.37% (n = 15)
of the puerperal women reported consuming them
before the pregnancy. The distribution of indepen-
dent variables, according to the outcomes are shown
in Table 1.

In the unadjusted analysis (Table 2), the vari-
ables associated with the consumption of FA during
pregnancy were: adequate schooling for maternal
age (PR = 1.12; p<0.001), family income greater
than one minimum wage (1 to 3mw: PR = 1.08;
above 3mw: PR = 1.13; p<0.001) and had performed
prenatal consultations at the private health service
(PR =1.07; p=0.001). For the consumption of Iron
during pregnancy, the associated variables were:
maternal age less than 20 years old (PR= 1.04;

Table 1

»=0.029), family income greater than one minimum
wage (1 to 3mw: PR = 1.08; above 3mw: PR = 1.13;
p<0.001) and had performed six or more prenatal
consultations (PR =0.97; p = 0.030). However, the
variables associated with the consumption of FA
before pregnancy were only: maternal age greater
than 35 years (PR = 4.48; p = 0.051) and planned
pregnancy (PR =2.98; p = 0.039).

In the adjusted analysis (Table 3), the variables
associated with the consumption of FA during preg-
nancy were: adequate schooling for maternal age
(PR =1.10; p<0.001) and family income above three
minimum wages (PR = 1.08; p = 0.036); for puer-
peral women who took Iron during pregnancy, only
the maternal age less than 20 years old (PR = 1.04;
p=0.042); and for those who consumed FA before
the pregnancy, no variable was found to be statisti-
cally significant.

Distribution of independent variables, according to the outcomes. Sdo Luis, MA, Brazil, 2010.

Characteristics Total Consumption of Consumption of Consumption of
folic acid during Iron during of folic acid before
pregnancy pregnancy pregnancy
n % n % n % n %
Age (years)
<20 667 16.53 516 77.36 587 88.01 3 0.45
20-34 3028 75.02 2339 77.27 2551 84.27 8 0.26
235 341 8.45 263 77.13 291 85.34 4 1.17
Schooling
Adequate 2664 66.01 2138 80.29 2253 84.60 13 0.49
Inadequate 1372 33.99 980 71.43 1176 85.71 2 0.15
Skin color
White 784 19.43 607 77.42 649 82.78 5 0.64
Black 523 12.96 393 75.24 450 86.21 2 0.38
Mixed 2671 66.18 2076 77.72 2284 85.51 8 0.30
Other 58 1.43 42 72.41 46 79.31 0 -
Marital status
With partner 3336 82.66 2595 77.81 2837 85.07 12 0.36
No partner 700 17.34 523 74.71 592 84.57 3 0.43
Family income
< 1Tmw 708 17.54 504 71.29 589 83.31 2 0.28
1-|3 mw 1989 49.28 1532 77.02 1709 85.92 2 0.10
>3 mw 1339 33.18 1082 80.81 1131 84.47 11 0.82
Planned pregnancy
Yes 1355 33.57 1060 78.23 1146 84.58 9 0.66
No 2681 66.43 2058 76.79 2283 85.19 6 0.22
Prenatal care
Public health service 3218 79.73 2452 76,22 2751 85.51 4 0.12
Private health service 818 20.27 666 81.42 678 82.89 1 1.34
Number of prenatal
consultations performed
<6 2303 57.06 1750 76.02 1981 86.06 5 0.22
26 1733 42.94 1368 78.94 1448 83.55 10 0.58

mw = minimum wages.
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Unadjusted analysis of factors associated with the consumption of folic acid and iron supplementation during pregnancy and folic acid

before pregnancy in puerperal women. Sao Luis, MA, Brazil, 2010.

Variables

Consumption of folic

Iron use during

Use of folic acid before

acid during pregnancy pregnancy pregnancy
PR C195% p PR C195% p PR C195% p
Age (years) 0.996 0.029 0.051
<20 1.00 0.96-1.05 1.04 1.01-1.08 170 0.45-6.44
20-34 1 - 1 - 1 -
235 1.00 0.94-1.06 1.01 0.97-1.06 4.48  1.34-14.95
Schooling <0.001 0.344 0.111
Adequate 1.12 1.08-1.17 0.99 0.96-1.01 3.36 0.76-14.91
Inadequate 1 - 1 - 1 -
Skin color 0.564 0.179 0.413
White 1 - 1 - 1 -
Black 0.97 0.91-1.03 1.04 0.99-1.09 0.60 0.11-3.10
Mixed 1.00 0.96-1.05 1.03 1.00-1.07 0.47 0.15-1.43
Other 0.93 0.79-1.10 0.96 0.84-1.10 - -
Marital status 0.089 0.741 0.786
With partner 1 - 1 - 1 -
No partner 0.96 0.92-1.00 0.99 0.96-1.03 1.19 0.33-4.23
Family income <0.001 <0.001 0.014
< Tmw 1 - 1 - 1 -
1-| 3 mw 1.08 1.02-1.14 1.08 1.02-1.14 0.35 0.05-2.52
>3 mw 1.13 1.07-1.19 1.13 1.07-1.19 2,92 0.64-13.21
Planned pregnancy 0.298 0.610 0.039
Yes 1.02 0.98-1.05 0.99 0.96-1.02 2.98 1.06-8.39
No 1 - 1 - 1 -
Prenatal care 0.001 0.074 -
Public health service 1 - 1 - - -
Private health service 1.07 1.03-1.11 0.97 0.94-1.00 - -
Number of prenatal
consultations performed 0.027 0.030 -
<6 1 - 1 - - -
26 1.04 1.00-1.07 0.97 0.94-0.99 - -
PR = Prevalence Ratio; CI95% = 95% Confidence Interval; mw = minimum wages.
Discussion
In relation to the consumption of FA before preg-
The prevalence of consuming FA during pregnancy nancy, the prevalence was only 0.37%, close to the
alters according to the populations’ characteristics one found in the literature for the periconceptional
and the period of consumption.!4 In this study, the period, which varies between 0.5% and 52% in
prevalence found in the FA supplementation during studies carried out in several countries in the
pregnancy was close to the one found in the Americas, Europe, Australia and Asia.24 The deve-
Netherlands!5 and the USA16 and higher than the loped countries had the highest prevalence, between
one found in researches conducted in China,l7 17% to 52%.15-18 In Brazil, only two studies were
Spainl!8 and in some Brazilian cities.7.14,19,20 found that evaluated the specific period of consump-
As FA, the prevalence found in the consumption tion of FA, reporting a prevalence of its consumption
of Iron during pregnancy was higher than those in the periconceptional period of 4.3%, in a popula-
reported in the literature, which were below tion-based study composed of 1,509 mothers,8 and
66%.21,22,23 8.3%, in another study carried out in the extreme
Rev. Bras. Saude Mater. Infant., Recife, 20 (3): 799-807 jul-set., 2020 803
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Table 3

Adjusted analysis of factors associated with the consumption of folic acid (FA) and iron () supplementation during pregnancy and folic acid

before pregnancy in

puerperal women. Sao Luis, MA, Brazil, 2010.

Variables

Consumption of folic

acid during pregnancy

Consumption of Iron

Consumption of folic

during pregnancy acid before pregnancy

PR C195% p PR

C195% p PR C195% p

Age (years)
<20
20-34
235
Schooling
Adequater
Inadequate
Skin color
White
Black
Mixed
Other
Marital status
With partner
No partner
Family income
< Tmw
143 mw
>3 mw
Planned pregnancy
Yes
No
Prenatal care

1.04

1.02
<0.001
1.06-1.15 -
1 - 1

1.04
1.03
0.96
0.242
1 - 1
0.97 0.93-1.02 -
0.036
1 - 1
1.06 1.00-1.12 1.04
1.08 1.02-1.14 1.04

0.740

Public health service

Private health service
Number of prenatal
consultations performed

1 -
1.01 0.96-1.05

0.815

0.98

<6
26

1 - 1
0.99 0.96-1.03 0.98

0.042 0.072
1.01-1.08 3.55 0.83-15.20
- 1 -
0.97-1.07 3.21 0.94-10.90
- 0.304
- 2.37 0.46-12.30
- 1 -
0.306 -
0.99-1.09 - -
0.99-1.06 - -
0.83-1.09 - -

0.106
- 1 -
1.00-1.08 0.34 0.05-2.44
1.00-1.09 2.19 0.42-11.37
- 0.063
B 2.77 0.95-8.08
- 1
0.395 -

0.058

0.94-1.02 - -

0.116 -

0.95-1.00 - -

PR = Prevalence Ratio; CI95% = 95% Confidence Interval; mw = minimum wages.
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south of Brazil with 2,685 puerperal women, where
it was evidenced that 78.6% consumed FA supple-
mentation in the first trimester of pregnancy.14

The high prevalence of consumption of FA and
Iron during pregnancy may be due to the fact that we
have considered not only the consumption of these
supplements in an isolated form, but also in associa-
tion with other substances and to a positive response
to programs developed in Brazil, such as the
Programa Nacional de Suplementagdo de Ferro
(National Iron Supplementation Program), esta-
blished by the Decree No. 730 in May 13, 2005,
which they are available free of charge and has an
aim to prevent and control anemia through prophy-
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lactic administration of iron supplements for chil-
dren aged 6 to 24 months of age, pregnant women
(also including folic acid) and women up to their
third month postpartum and / or post abortion. The
consumption of these supplements in pregnant
women is recommended by the World Health
Organizationl0 and adopted by the Ministry of
Health for prenatal care.10

However, the low prevalence of FA consumption
in the periconceptional period demonstrates the
necessity to promote more educational actions. This
necessity can also be seen through studies such as
the one carried out by Mezzomo et al.7 who found
that only 22.2% of the women who consumed folic



acid during pregnancy reported knowing the appro-
priate period for its consume and only 12.8 % knew
about the specific benefit.

As in other studies, after adjusting for
confounding variables, the determining factors for
FA consumption during pregnancy were adequate for
schooling and family income, having a higher
consumption of both refers to higher levels of
schooling and income.7.14,19,24

The increase of income and schooling influ-
encing a higher consumption of FA during preg-
nancy could be explained, respectively, by the fact
that these women have better access to the supple-
ment and information on how important its consume
is.

Regarding to the type of prenatal care (public or
private health service), we found no association
between FA supplementation and the type of service
used in prenatal consultations, which we consider to
be due to the Programa Nacional de Suplementagdo
de Ferro (National Iron Supplementation Program),
which it encourages the consumption and these
supplements are available free of charge for pregnant
women at the public health service.

A different result was found by Mezzomo et al.,”
in the city of Pelotas, Rio Grande do Sul, in which
pregnant women who received prenatal care at the
private health service consumed twice as much of
FA as those who were treated at the public health
service. However, this study by Mezzomo et al.7
refers to the period between April 1 and August 15,
2006, when the Programa Nacional de Ferro
(National Iron Program) was still initiating.

For the consumption of Iron during pregnancy,
the determining factor was only the maternal age
below 20 years old. This demonstrates that the
recommendation given by WHO is that all pregnant
adolescents and adult women should be supple-
mented with iron daily, in which this is not being
fulfilled. We believe that this non-adherence in other
age groups may be due to the indiscriminate contro-
versies about iron replacement, since studies
describe negative aspects of this, such as increased
platelet aggregation with risk of thrombosis, deve-
lopment of hypertension and placental infarctions,
with consequent delayed intrauterine growth of the
fetus and increased oxidative stress.25,26

In addition, there is a selective recommendation
from health professionals regarding iron supplemen-
tation, which should occur individually. It is also
considered the fact that there is a greater need for
this supplement in pregnant adolescents, since preg-
nancy in this age group is considered to be of high

Prevalence and factors associated with supplements in pregnant women

risk, from a physical-biological point of view,
adolescents are more likely to have anemia and
many already become anemic at pregnancy, which is
an aggravated problem during pregnancy that
increases the risk of premature babies with lower
weight and greater need for cesarean sections.22.27
Cesar et al.,22 also reported an association with
higher consumption of Iron in pregnant adolescents.
Ugwu et al.,23 found different associated factors
when comparing to our study. For these authors, the
higher education level and high social class were
factors significantly associated with the consump-
tion of Iron supplementation, after adjusting other
confounding factors, the main barriers to comply
with this supplementation are: gastrointestinal side
effects (41.7%), lack of accessibility to iron supple-
ments due to price (28.3%) and by forgetfulness
(15.0%).

In the unadjusted analysis on the consumption of
FA before pregnancy, only maternal age above
thirty-five years old (PR=4.48, p=0.051) and
planned pregnancy (PR=2.98; p=0.039) were associ-
ated and after adjusting for confounding variables,
there was no determining factor for this consump-
tion. These results may have been due to a low
prevalence of puerperal women who consumed FA
before pregnancy, which may have reduced the
strength in this study, making it impossible to detect
statistically significant associations.

Another study reported the association of
consuming FA in the periconceptional period only
with planned pregnancy.24 This portrays the non-
consumption of this supplement by women at child-
bearing age, which is contrary to what is recom-
mended by WHO,10 since most pregnancies are
unplanned.24

Among other very few studies that analyzed the
factors associated with the consumption of FA in the
periconceptional period, Lawal and Adeleye,28 in
Nigeria, found that non-intake was associated with
pregnant women belonging to a low social class,
with limited schooling and began their prenatal care
very late. McGuire et al.29 analyzed the factors asso-
ciated with the consumption of FA in the recom-
mended and non-recommended amount in the peri-
conceptional period, in a cohort composed of 61.252
women. The authors reported that 85% of these
women took FA at some point during the periconcep-
tional period, however, only 28% took it as recom-
mended. Factors associated with taking the recom-
mended amount were nulliparity, first prenatal
consultation before 12 weeks of gestation, older
maternal age, private health care and those who
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underwent fertility treatment. Factors associated
with taking less than recommended or not taking
were unplanned pregnancies, lower socioeconomic
status, non-Irish nationality and smokers.

A possible weakness in our study could be the
failure in verifying the consumption of the supple-
ments of interest (folic acid and iron), if the puer-
peral woman did not mention spontaneously,
however the high prevalence found in the consump-
tion of these supplements in the sample excludes the
need for this confirmation. One limitation was the
recall bias, since the questionnaire was applied only
after childbirth, thus this may have increased the
possibility of the puerperal woman not to remember
the consumption of some medications taken during
pregnancy. As a strong point, the results were
obtained from a representative sample of the popula-
tion of women who delivered at a hospital or mater-
nity hospital in the city of Sdo Luis, Maranhdo, since
most of the studies described in the literature were
composed of convenience samples.

Based on the above considerations, we conclude
that a high percentage of puerperal women
consumed supplements of FA and Iron during preg-
nancy, however the recommended consumption of
FA before pregnancy was low and that maternal,
social and economic factors may have influenced the
consumption of the recommended supplements at
pregnancy.

We believe that the population's lack of knowl-
edge about the importance of consuming FA in the
periconceptional period and the high rate of
unplanned pregnancy may be driven to this low
adherence of periconceptional consumption of FA
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verified in our study. Therefore, a more effective
approach regarding the importance of this supple-
ment for women with low schooling and income,
carrying out more campaigns on the importance of
this supplement, encouraging the consumption and
the free access to women of childbearing age can
have effective measures.
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variables related to the consumption of FA and Iron
in pregnant women, in order to plan more effective
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