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ABSTRACT

Objective: To conduct a systematic review of the Vitamin “A” food consumption by
pregnant women in Brazil. Methods: The review consisted of a search for articles published
in the period from 1999 to 2015 in SciELO, PubMed, and LILACS databases. At the end,
eight articles were selected for this review. Results: The methods used for the analysis
of the intake of vitamin “A” were: food frequency questionnaire (FFQ) — considering the
diet or only vitamin “A” foods and the dietary recall (24hDR). Only two articles estimated
the adequacy of the Vitamin “A” food consumption by the population assessed. Some
methodological limitations were quite frequent, emphasizing the lack and/or limitation
of information on the sample representativeness, loss of studies, accuracy of the methods
applied and the control of confounding variables. Conclusion: It is observed that there are
still few studies that critically assess the Vitamin “A” food consumption by pregnant women
in Brazil, and that the identification and control of possible biases of the dietary surveys can
improve the reliability of the information found.

Drescriptors: Vitamin A Deficiency; Food consumption; Food Intake; Vitamin A; Pregnancy.
RESUMO

Objetivo: Realizar uma revisdo sistemdtica sobre o consumo alimentar de vitamina A por
gestantes no Brasil. Métodos: A revisdo constituiu na busca de artigos publicados no
periodo de 1999 a 2015 nas bases SciELO, PubMed e LILACS. Ao final, foram selecionados
oito artigos para esta revisdo. Resultados: Os métodos utilizados para andlise do consumo
de vitamina A foram o questionario de frequéncia alimentar (QFA) — da dieta ou apenas de
alimentos fontes de vitamina A — e o recordatorio alimentar (R24h). Apenas dois artigos
calcularam a adequagdo da ingestdo de vitamina A para a populacdo avaliada. Algumas
limitagbes metodologicas foram bastante frequentes, destacando-se a auséncia e/ou
limitagdo de informagées sobre representatividade da amostra, perdas do estudo, acurdacia
dos métodos aplicados e controle das variaveis de confusdo. Conclusdo: Observa-se que
ainda sdo escassos os estudos que avaliam de forma criteriosa o consumo de vitamina A
por gestantes no Brasil, e que a identifica¢do e controle dos possiveis vieses do inquérito
dietético poderdo melhorar a fidedignidade dos dados encontrados.

Descritores: Deficiéncia de Vitamina A; Consumo Alimentar, Ingestdo de Alimentos;
Vitamina A; Gravidez.

Lais Spindola Garcéz®

Laisla de Franga da Silva Teles®
Andrea Nunes Mendes de Brito®
Gednia de Souza Paz Lima™
Adriana de Azevedo Paiva®

1) Federal University of Piaui
(Universidade Federal do Piaui - UFPI) -
Teresina (PI) - Brazil

Received on: 08/28/2015
Revised on: 09/10/2015
Accepted on: 09/29/2015



Vitamin A consumption by pregnant women

RESUMEN

Objetivo: Realizar una revision sistemdtica sobre el consumo
alimentario de vitamina A en embarazadas de Brasil. Métodos:
La revision se dio por la busqueda de articulos publicados en el
periodo entre 1999 y 2015 en las bases de datos SciELO, PubMed
y LILACS. Por fin fueron seleccionados ocho articulos para esta
revision. Resultados: Los métodos utilizados para el andlisis del
consumo de la vitamina A fueron el cuestionario de la frecuencia
alimentaria (QFA) — de la dieta o solamente de alimentos fuentes
de vitamina A — y el recordatorio de 24h (R24h). Solamente dos
articulos calcularon la adecuacion para ingestion de vitamina A
para la poblacion evaluada. Algunas limitaciones metodologicas
fueron muy frecuentes, destacdandose la ausencia y/o limitacion
de informaciones sobre la representatividad de la muestra, las
perdidas del estudio, la eficacia de los métodos aplicados y el
control de las variables de confusion. Conclusion: Todavia se
observan pocos estudios que evaliian con criterios el consumo de
la vitamina A en las embarazadas de Brasil y que la identificacion
y el control de los posibles sesgos de la averiguacion dietética
puede que mejore la fidedignidad de los datos encontrados.

Descriptores: Deficiencia de Vitamina A; Consumo de Alimentos;
Ingestion de Alimentos; Vitamina A; Embarazo.

INTRODUCTION

Vitamin A is an essential nutrient that is important
in promoting growth and development, and also in
maintaining immune and reproduction functions?, with
a major role in periods of intense proliferative growth and
tissue development in pregnancy and fetal development®.

Vitamin A deficiency (VAD) is among the top priorities
of micronutrient deficiencies, affecting about 210 million
children under the age of five and also pregnant and
lactating women worldwide®®. In Brazil, one of the most
affected countries in America, data from the latest Pesquisa
Nacional de Demografia e Saude da Crianga e da Mulher
- PNDS® (National Survey on Demography and Health of
Women and Children) conducted in 2006 indicated that
12.3% of women presented inadequate levels of vitamin A,
with the highest inadequacy rates found in the Northeast
(19.0%) and Southeast (21.6%) regions of the country.

VAD is common in pregnancy and compromises
the outcome of the pregnancy process in many ways,
contributing to infections®, prematurity”, low birth
weight®, anemia®, malformations'? and hypertensive
syndromes in pregnancy!'V; however, its effects on maternal
and child mortality are still inconclusive'*!¥. It is mainly
caused by the low intake of food sources®, but it can also be
associated with other factors such as socioeconomic status
and inadequate sanitation'?.
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Given the complexity and high cost of research on
a large scale to estimate the prevalence of vitamin A
deficiency through biochemical indicators, food surveys
can be a valuable tool for assessing the nutritional status
of individuals. The choice of method depends on the study
population and objective 9.

In pregnant women, changes in the physiological and
psychological state can influence the results of analytical
studies of food consumption. The methods that best apply
to epidemiological studies are the 24-hour dietary recall
(24HR), dietary history (DH) and the food frequency
questionnaire (FFQ), all of retrospective nature!'”.
However, the use of consumption assessment tools without
following a rigorous application methodology does not
generate reproducible results. In Brazil, few studies have
addressed vitamin A consumption by pregnant women. In
this sense, the present study aimed to conduct a systematic
review of the vitamin A food consumption by pregnant
women in Brazil.

METHODS

The present study is a systematic review of literature
consisting in a retrospective search of scientific articles
on research conducted in Brazil and published in national
or international journals that analyzed the consumption of
vitamin A by pregnant women through dietary surveys.

Articles were identified through a search of the
following databases: SciELO (Scientific Electronic Library
Online), LILACS (Latin-American and Caribbean Center
on Health Sciences Information) and PubMed (National
Library of Medicine, Bethesda, MD). The descriptors used
were: “(vitamin A deficiency) AND (food consumption
OR eating) AND (vitamin A) AND (pregnancy)” and their
counterparts in Portuguese and Spanish according to the
terminology used on the website Descritores em Ciéncias
e Saude — DeCS (Health Sciences Descriptors). This review
included publications dating from 1999 to 2015. This long
period of time used for the inclusion of articles was due
to the lack of studies assessing vitamin A consumption by
pregnant women in the country and the lack of national
surveys with the same objective that is proposed in this
study.

The search was conducted independently by three
examiners according to the following eligibility criteria:
cohort, case-control and cross-sectional studies published
in Portuguese, English and Spanish.

The selection of the studies took place in three stages.
Initially, through the analysis of the titles of the articles,
the examiners evaluated those identified through the
combinations of descriptors on the databases. Then, after
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selecting the relevant titles, the examiners read the abstracts.
When more information was needed, the text would be fully
read to check whether it was relevant to the study and then
analyzed.

The articles were evaluated as for methodological and
scientific aspects that were established based on a scale"®
proposed to evaluate the methodological quality of studies.
The aspects evaluated were: year of publication, language,
design and duration of the study, sample size, losses,
method used to assess vitamin A consumption, objective
of the application, average consumption of vitamin A,
consumption adequacy ratio in relation to the nutritional
recommendations (Al%), main results, statistics employed,
independent variables, biases and confounders. To facilitate
the analysis and discussion, the data were organized in
tables presented in the results section of this review.

RESULTS

The literature search yielded 9,065 articles: 346 on the
SciELO database, 814 on LILACS and 7,905 on PubMed. Of
these articles, 99 specifically addressed the issue of interest;
however, the articles repeated on different databases were
excluded®. In the end, eight articles were selected for this
review (Figure 1).

Table I presents a description of the studies according
to year of publication, design, duration, sample and losses.

It was observed that the majority of studies (87.5%) were
cross-sectional %24, Tt is noteworthy that the latest study
was published in 2011?% and no publications on the issue
have been found - according to the descriptors used - in the
last three years. Regarding the characteristics of the sample,
only four studies 322 described the age of the participants.
The other reported only the mean age of participants®**>
and in some cases no information on these characteristics
was provided!*??. Only one study reported information on
losses in the study group®@?.

Table II shows that four articles did not describe
the distribution of confounders*?%2%  and only two
articles!>?) had a representativeness of individuals
included in the study; therefore, data are not amenable
to generalization. All the articles selected for this review
used a statistical analysis applied to the proposed objective,
except one study® whose statistical method was not very
clear.

According to Table III, all the studies used the
24HR and/or FFQ as research methods to assess food
consumption in pregnant women. The 24HR method was
used in five articles: three used it alone®*?>?% and two used
it combined with the FFQ®@!'?%, The FFQ was used alone in
three studies>!%?>, As for vitamin A consumption in this
population, one study did not quantify the intake and
verified its frequency only. Among the other articles, only
two@229 estimated vitamin A intake adequacy.

Table I - Description of studies on vitamin A consumption by pregnant women in Brazil from 1999 to 2015 according to year

of publication, characteristics of the sample and losses.

Authors Yef‘r O.f Study design Characteristics of the initial sample Study

publication losses
. 19 . Pregnant women (age group not reported) -

Rond¢ et al."” 1999 Cross-sectional =710 Unreported

Saunders et al.?? 2000 Cross-sectional Pregnant women (ig:el ggoup not reported) - Unreported

Villar and Roncada®’ 2002 Cross-sectional Pregnant women (19-40 years) - n=91 Unreported

Nascimento and Souza®? 2002 Cross-sectional Overweight pregnant WOTen (mean age of 26 Unreported

years) - n=110

Azevedo and Sampaio® 2003 Cross-sectional Pregnant adolescents (14-19 years) - n=91 Unreported

Giacomello et al.?¥ 2008 Cross-sectional Pregnant women (15-42 years) - n=161 9 losses

Santos et al.!® 2010 Cross-sectional Pregnant women (18-35 years) - n=92 Unreported

Fazio et al.® 2011 Retrospective Pregnant women (mean age of 30.6 anos) - Unreported

n=197
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Table II - Methodological and scientific aspects of studies on vitamin A consumption by pregnant women in Brazil from

1999 to 2015.
Year of Independent Bias/ . .. .
Authors publication variables Confounders Main results Statistical analysis
49.5% of pregnant women - Analysis of variance
Rondo et 1999 at low risk and 50.5% at - Spearman’s
al.1” - - moderate risk for vitamin A Correlation
defficiency Coefficient
Saunders et 2000 Large fluctuation of average - Analysis of variance
al. @0 - - values of vitamin A - Tukey’s test
Seasonality. - Analysis of variance
. . . . 55% of pregnant women ,
. Gestational period, eating habits . . - Spearman’s
Villar and . > with average consumption .
. 2002 education level, and different . Correlation
Roncada®? . . of vitamin A above the .
occupation trimestres of . Coefficient
recommendations
pregnancy - Cohen’s Kappa
Diet was satisfactory as
for energy, carbohydrates
Age, education . and proteins; lipids and
Nascimento level, income, if:stz:(l)lriln vitamins A and C reached
and 2002 number of previous of pre nangt and/or exceeded the - Test for difference of
Souza®? pregnancies, weight, pregnan recommended amounts means (?)
. women prior to . . .
height, body mass . while calcium, iron
. data collection
index and folate presented an
adequacy rate of 50%, 33%,
and 43%, respectively
Vitamin A and C intake
reached a percentage
of 100% in 58.2% and
0,
Age, household 53.3% gf pregnant women,
income. education respectively. 63.6% of the
Azevedo level h;usin diets had less than 90%
and 2003 con ditions g of energy needs and more Distribution of
Sampaio® ’ - than half was adequate frequencies

gestational age,
weight, height, body
mass index
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in protein, high in lipids
and low in carbohydrates.
Iron, calcium, folic acid,
vitamin B 1 and zinc were
consumed well below the
recommended
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Marital status,

level of occupation,

education

Education
level,
socioeconomic
status, short
time for data

The FFQ overestimated
the consumption of energy

- Test for the
comparison of means/
variables (T-test and
chi-squared)

Giacomello level, nuFrition collection and nutrients..TheTe were - Agreement test
et al b 2008 counselling, age and lack of low rates of vitamins A and correlation of
' group, gestational measures to and C and high rates of
age, number of quantify the fibers, vitamin C, folic acid, methO(’lSZ LOAS,
people in the house,  interviewer and  calcium and potassium Cohen.s Kappa, Cmd?
income per capita interviewee and adjl.lsted Pearslon s
bias correlation coefficient
Age, income per
capita, education
level, marlt_a_l Socioeconomic There was a lowe_r . - Fisher’s exact test
Santos et status, nutritional consumption of vitamin A .
al.t» 2010 status, history of stat.us and . by pregnant women with - Wilcoxon test
abortions, number cating habits night blindness
of pregnancies,
intercurrences
Low weight pregnant
women presented a lower
intake of lipids compared to
their normal weight peers.
The daily intake of vitamin
Fazio et Weight, height, body A, Vit.a “?in C, and calcium ) .Fre.quepcy
AL 09 2011 mass index was similar between distribution
groups. The average iron - Chi-squared test
and folate intake was
higher in normal weight
pregnant women compared
to their overweight and
underweight peers
456 Rev Bras Promog Saude, Fortaleza, 28(3): 452-462, jul./set., 2015



Vitamin A consumption by pregnant women

Table III - Methods for assessing food consumption, objective of the application of the method, average vitamin A
consumption and intake adequacy rate (IA%).

Method for Objective of the I
Year of . . Average vitamin A
Authors ublication assessing food application of the consumption (ugRE) 1A (%)
P consumption method P ne
Rondé et To analyze the risk of
al (9 1999 1 FFQ* VAD*** in pregnant 487,10 -
women
. 1008.89 (INCAP**** 1961)
To ek tatonol 20000 G-, 900
1C average co 1494.06 (Table of the Maternal
vitamin A in diet plans g
Saunders et 5 s and Infant Nutrition Research
20 000 1 24HR of pregnant women
al.C? based on 5 different Group of the UFRIJ, 1996)
food composition 793,02 (Table of Franco, 1992)
b 908,97 (Table Handbook,
(1993)
To identify the
Villar and 1 simplified dietary consumption of food
Roncada®” 2002 form sources of vitamin A 1134.00 i
in pregnant women
Nascimento 32132?&?3&2231 1059.40
0
and Souza®? 2002 I 24HR adequacy of diet plans 13243%
of pregnant women
Azevedo 2AHR -3 To anlyze food
and 2003 . consumption of 820.80 58.2%
S . o3 nonconsecutive days
ampaio pregnant women
1 FFQ — validated;
24HR (2 for To assess the efficacy
pregnant women of the food frequency
Giacomello 2008 interviewed questionnaire in 24HR =927.00 i
etal.®® once and 4 for quantifying food FFQ =1601.00
pregnant women consumption of
interviewed twice on pregnant women
nonconsecutive days)
To analyze the
Santos ct frequency of the
al (19 2010 1 FFQ (qualitative) consumption of food Not assessed -
’ sources of vitamin
A in pregnant women
Toassess the Underweight = 693.70
. intake of macro -
Fazio et 2011 1 FFQ and micronutrients Normal =703.00 -
al.® . Overweight = 666.10
according to maternal Obesity = 519 8
nutritional status v '
*FFQ: Food Frequency Questionnaire;
**24HR: 24-hour dietary recall;
*#*VAD: Vitamin A defficiency;
****nstituto de Nutricion Centro America y Panama
*#k**Fundagdo Instituto Brasileiro de Geografia e Estatistica
Rev Bras Promog Saude, Fortaleza, 28(3): 452-462, jul./set., 2015 457
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Descriptors uded: vitamin A deficiency, food consumption, nutrition, eating, vitamin A,
pregnant women and pregnancy, and their corresponding Portuguese and Spanish terms.

Articles found

/ 346 SCIELO

based on the

' —
descriptors used:

814 LILACS

9065

\{ 7905 PUBMED

Articles addressing vitamin A consumption by pregnant
women in Brazil: 99

Articles repeated on different
databases: 91

Articles selected: Rondo et al.(19), Saunders et al.(20), Villar
and Roncada(21), Nascimento and Souza(22), Azevedo and
Sampaio(23), Giacomello et al.(24), Santos et al.(15), Fazio

et al.(25)

Figure 1 - Flowchart of selected articles.

DISCUSSION

Several methodologies have been employed to
investigate food consumption in pregnant women, including
the 24HR and the FFQ. However, it is noteworthy that, due
to improper use and limitations of each method combined
with the lack of validated and reproducible instruments,
there are few studies that reliably reflect food consumption
during pregnancy®®.

It is noteworthy that the majority (seven) of the studies
that sought to assess vitamin A consumption by pregnant
Brazilian women were cross-sectional; however, they
presented a very long period for data collection, exceeding
three months in five articles. If we consider the effect of
seasonality on the availability of food sources of vitamin
A in Brazil, the use of a short period for collecting data on
food consumption gains even greater importance, since the
availability of food may change considerably in different
seasons of the year®”,
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Unlike most studies, only one® conducted a
retrospective study. Retrospective studies, also called
recall or case-control studies, are cheaper and faster than
the prospective studies; however, they are less reliable
because although they take less time and resources, they
rely on the respondents’ ability to recall, leading to a less
accurate quantification of risk factors and determining of
temporal sequence between the exposure to the factor and
the appearance of the outcome to be assessed ?®.

With regard to the methods used to determine the sample
of pregnant women of the studies analyzed, most samples
were determined by convenience. Convenience samples are
called nonrandom or nonprobability samples, which means
that the elements that are part of it were selected by a value
judgment, and not for reasons of statistical randomness.
That is, the studies included individuals who were easier
to contact®, given that only two studies have conducted a
sample calculation!*2),

Rev Bras Promog Saude, Fortaleza, 28(3): 452-462, jul./set., 2015
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The use of routine data derived from consultations in
health services, whose results are extrapolated to the entire
population with the nonrandom selection of members to
make up the sample of the population survey, lead to suspect
of selection bias in a survey®.

Only one study® reported the losses, which were no
more than 6% of the initial sample. It is noteworthy that
the lack of a quantification of the losses may compromise
the association estimates of studies, as well as the lack of
control of some important confounders, which are capable
of interfering negatively in the results®?.

Among the studies reviewed, six controlled the
independent variables, which were mostly education, age,
income, weight, height and body mass index (BMI). It
is noteworthy that the independent variables are used to
expose the health status of subgroups of the population,
provide subsidies for causal explanations or hypotheses,
which constitute the starting point for further studies,
and define intervention priorities in order to influence the
direction of prevention and control measures®.

The independent variables presented as confounders by
the articles?2*2*2% include the education level of pregnant
women, which can influence the reporting of consumption
through the FFQ, and the less privileged socioeconomic
status, which can lead to embarrassment and make pregnant
women overestimate their consumption. In addition to these,
potential factors included seasonality, eating habits and the
non-application of food surveys in different trimesters of
pregnancy. The latter is of utmost importance because the
formation of fetal stores of vitamin A starts during the last
trimester of pregnancy and requires - after birth - several
months of proper intake to build its reserves©®!=32,

One of the articles pointed out as possible bias the
fact that overweight pregnant women received nutrition
counseling prior to data collection, which may have caused
underreporting of food intake.

Many studies using dietary surveys do not consider
important factors such as recall bias, particularly with
regard to information collected retrospectively, as is the
case of the 24HR and the FFQ. In addition, other factors
may hinder the recording of food intake of individuals, such
as the complexity of the diet plan, eating habits, quality of
information, age, body image, the respondent’s memory,
beliefs, behavior, culture and socioeconomic status®®. It is
essential to know the limitations of each method, as they
are potential sources of bias. Therefore, properly conducted
studies can provide accurate data on food consumption as
long as researchers are well trained and interviewees are
motivated!72%.

Before the publication of the Dietary Reference Intakes
- DRI®Y, the Recommended Dietary Allowance - RD®>
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was used for the categorization of inadequate consumption
both for individuals and for population studies. However,
the current estimation method of appropriate reference for
assessing inadequate nutrient intake is the EAR (Estimated
Average Requirement), which is defined as the nutrient
intake value that corresponds to the average estimated need
for a particular life stage and gender. The EAR value of
vitamin A for pregnant adults is 550 pgER, and for pregnant
adolescents is 530 ugER®G®.

Vitamin A consumption by pregnant women in the
postpartum period was investigated through an unvalidated
simplified version of the food frequency questionnaire
referring to the usual consumption during the nine months
of pregnancy!®. The categorization of women into high,
moderate and low risk for vitamin A intake deficiency
was made based on RDA guidelines®®, which recommend
the consumption of 800 pgER/day. The average intake
of vitamin A was 487.31 pgER/day. Although the study
concluded that the majority of women did not have a high
risk for VAD, it suggested that the application of the food
frequency questionnaire is not sufficient to assess the status
of vitamin A, probably due to consumption variations.

Another study found a fluctuation of the average
vitamin A content of the diets based on five different tables
through the 24HR®@". The average values of vitamin A in
the diets, based on the five tables, were: 1008.89 ugER®”;
1204.90 ugER®®; 1494.06 ugERC?; 793.02 ugER“ and
908.97 ugER“Y. It was observed a large fluctuation of the
average values of vitamin A - which were also above the
600 pgER/day intake recommendation suggested by the
FAO® - used by the authors to assess dietary adequacy.

Although the aforementioned authors have used a
rigorous methodology for the application of the recall, such
as the use of portion sizes, illustrations of food portion
sizes, and interviewer’s training, the application of a single
recall is not able to represent the usual food intake of an
individual. Moreover, of all the limitations of this survey,
the most worrying is that it does not provide a reliable
estimate of nutrient absorption due to daily changes;
additionally, when it is used in epidemiological studies, the
ability to describe significant associations between diet and
disease risk is considerably reduced ©¥.

It is also noteworthy that the identification and control
of potential biases of the dietary survey could improve its
reliability as an early and pre-pathological indicator of the
nutritional status of vitamin A®?.

One of'the selected studies®? assessed the consumption
of vitamin A through a simplified dietary form consisting of
a 24HR questionnaire (applied by a trained interviewer, but
with no reports on the standardization of portion sizes) and
the FFQ. Another study® assessed the energy value and
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nutritional adequacy of dietary intake of pregnant women
with previous overweight or overweight during pregnancy
and found an adequate nutrient intake. The investigation of
food consumption used only the 24HR and did not inform
about the standardization of portion sizes or whether the
interviewer was trained. The dietary recommendation used
was the RDA®Y, with a percentage of 132.43% of adequacy
of vitamin A. However, it is believed that food consumption
was underestimated by pregnant women, as they received
nutrition counseling before data collections.

Food consumption by pregnant adolescents attending
a public reference prenatal care service in Fortaleza was
also assessed®. The method used was the 24HR applied
in three nonconsecutive days. There were no reports on the
standardization of portion sizes the training of the team. It
was observed that 58.2% of pregnant women had adequate
vitamin A consumption according to the DRI®¥, which
recommends the intake of 770 pugER/day for pregnant
adolescents. However, although the authors have reported
on this recommendation, it can be seen through the analysis
of the results that the reference actually used to estimate
adequacy was the RDA®Y, which recommends 800 pgRE/
day.

A study of pregnant users of the SUS in Porto Alegre
and Bento Gongalves applied two recalls to those who were
interviewed once and four to those who were interviewed
twice®. The recalls were applied using a standardized
form and interviewers were trained. The study also used
a validated food frequency questionnaire®’ addressing
eighty foods. The recalls revealed an average vitamin
A consumption of 927 pgER/day, and the frequency
questionnaire showed an average of 1601 pgER/day. The
authors observed that there was an overestimation of the
intake of energy and other nutrients in the food frequency
questionnaire.

The association of night blindness with nutritional
variables in pregnant women was assessed!® through
an unvalidated qualitative food frequency questionnaire
composed of 23 foods. Because it was a qualitative
questionnaire, it did not estimate the average intake of
vitamin A; however, the authors observed a lower intake of
vitamin A by pregnant women with night blindness.

Regarding the statistical analysis used in the articles
reviewed, most of them (seven) described the statistical
method used; only one® study did not identify the test for
difference of means used and conducted an analysis of the
results whose statistical method used was not reported.

Finally, it is noteworthy that the use of different food
composition tables, some without adequate information on
the content of regional foods, may have contributed to the
wide variation in the average intake of vitamin A among
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the reviewed studies. Thus, it is noted that there is a need
for more rigorous investigations as to its methodological
aspects in order to minimize potential sources of errors and
biases through validated and reproducible instruments.

CONCLUSION

It is observed that studies that carefully assess the
consumption of vitamin A by pregnant women in Brazil are
still scarce, and the identification and control of potential
biases of the dietary survey could improve the reliability of
the data found.

REFERENCES

1. Graebner IT, Saito CH, Souza EMD. Avaliagdo
bioquimica de vitamina A em escolares de uma
comunidade rural. J Pediatr (Rio J). 2007;83(3):247-
52.

2. World Health Organization - WHO. Global prevalence
of vitamin A deficiency in populations at risk 1995-
2005: WHO global database on vitamin A deficiency.
Geneva: WHO; 2009.

3. Tuma MAF, Roncada MJ, César TB. Adequacdo
na ingestdo de vitamina A por gestantes, segundo
as Dietary Reference Intakes. CuidArte Enferm.
2014;8(1):9-15.

4. Miglioli TC, Fonseca VM, Gomes Junior SC, Lira
PICD, Batista-Filho M. Deficiéncia de Vitamina A em
maes e filhos no Estado de Pernambuco. Ciénc Satde
Coletiva. 2013;18(5):1427-40.

5. Ministério da Satide (BR). Relatério Final da Pesquisa
Nacional de Demografia e Satde. Brasilia: Pesquisa
Nacional de Demografia e Saude da Crianga e da
Mulher; 2006. [accessed on 2015 Jul 30]. Available
from: http://www. saude.gov.br/pnds2006

6. Paiva AA, Rond6é PH, Vaz-de-Lima LR, Oliveira CF,
Ueda M, Goncalves-Carvalho C, et al. The impact of
vitamin A supplementation on the immune system of
vitamin A-deficient children. Int J Vitam Nutr Res.
2010;80(3):188-96.

7. Kositamongkol S, Suthutvoravut U, Chongviriyaphan
N, Feungpean B, Nuntnarumit P. Vitamin A and E
status in very low birth weight infants. J Perinatol.
2011;31(7):471-6.

8. Pedraza DF. Baixo peso ao nascer no Brasil: revisdo
sistematica de estudos baseados no sistema de
informagoes sobre nascidos vivos. Rev Atencdo Saude.
2014;12(41):37-50.

Rev Bras Promog Saude, Fortaleza, 28(3): 452-462, jul./set., 2015



Vitamin A consumption by pregnant women

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Saraiva BC, Soares MC, Santos LCD, Pereira SC,
Horta PM. Iron deficiency and anemia are associated
with low retinol levels in children aged 1 to 5 years. J
Pediatr (Rio J). 2014;90(6):593-9.

Huang Y, Zheng S. The effect of vitamin A deficiency
during pregnancy on anorectal malformations. J Pediatr
Surg. 2011;46(7):1400-5.

Campos LF, Saunders C, Ramalho A, Gomes MM,
Accioly E. Niveis de retinol e carotendides séricos e
intercorréncias gestacionais em puérperas. Rev Nutr.
2008;21(6):623-32.

Van Den Broek N, Dou L, Othman M, Neilson JP,
Gates S, Guelmezoglu AM. Vitamin A supplementation
during pregnancy for maternal and newborn outcomes.
Cochrane Database Syst Rev. 2010;(11):CD008666.

West KP, Christian P, Labrique AB, Rashid M,
Shamim AA, Klemm RD, et al. Effects of vitamin A
or beta carotene supplementation on pregnancy-related
mortality and infant mortality in rural Bangladesh: a
cluster randomized trial. Jama. 2011;305(19):1986-95.

Masanja H, Smith ER, Muhihi A, Briegleb C,
Mshamu S, Ruben J, et al. Effect of neonatal vitamin
A supplementation on mortality in infants in Tanzania
(Neovita): a randomised, double-blind, placebo-
controlled trial. Lancet. 2015;385(9975):1324-32.

Santos EM, Velardes LGC, Ferreira VA. Associacao
entre deficiéncia de vitamina A ¢ variaveis
socioecondmicas, nutricionais e obstétricas de
gestantes. Ciénc Saude Coletiva 2010;15(1):1021-30.

Anjos LAD, Souza DRD, Rossato SL. Desafios na
medigdo quantitativa da ingestdo alimentar em estudos
populacionais. Rev Nutr. 2009;22(1):151-61.

Bertin RL, Parisenti J, Di Pietro PF, Vasconcelos
FDAGD. Métodos de avaliagdo do consumo alimentar
de gestantes: uma revisdo. Rev Bras Satde Matern
Infant. 2006;6(4):383-90.

Downs SH, Black N. The feasibility of creating a
checklist for the assessment of the methodological
quality both of randomised and non-randomised studies

of health care interventions. J Epidemiol Community
Health 1998;52(6):377-84.

Rondo6 PHE, Villar BS, Tomkins AM. Vitamin A status
of pregnant women assessed by a biochemical indicator
and a simplified food frequency questionnaire. Arch
Latinoam Nutr 1999;49(4):322-5.

Saunders C, Ramalho A, Accioly E, Paiva F. Utilizacao
de tabelas de composi¢cdo de alimentos na avaliacdo

Rev Bras Promog Saude, Fortaleza, 28(3): 452-462, jul./set., 2015

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

do risco de hipovitaminose A. Arch Latinoam Nutr.
2000;50(3)237-42.

Villar BS, Roncada MJ. Determinagdo do consumo
de alimentos fontes de vitamina A por gestantes,
utilizando o Formulario Dietético Simplificado (FDS).
Arch Latinoam Nutr 2002;52(1):48-54.

Nascimento E, Souza SB. Avaliacdo da dieta de
gestantes com sobrepeso. Rev Nutr 2002;15(2):174-79.

Azevedo DV, Sampaio HAC. Consumo alimentar
de gestantes adolescentes atendidas em servigo de
assisténcia pré- natal. Rev Nutr. 2003;16(3):273-80.

Giacomello A, Schmidt MI, Nunes MAA, Duncan
BB, Soares RM, Manzolli P, et al. Validagdo relativa
do questionario de frequéncia alimentar em gestantes
usuarias do Servigo Unico de Satide em dois municipios
do Rio Grande do Sul, Brasil. Rev Bras Satde Matern
Infant. 2008;8(4):445-54.

Fazio ES, Nomura RMY, Dias MCG, Zugab M.
Consumo dietético de gestantes e ganho ponderal
materno apos aconselhamento nutricional. Rev Bras
Ginecol Obstet. 2011;33(2):87-92.

Sartorelli DS, Barbieri P. Numero de replicacdes de
inquéritos dietéticos para estimativa da ingestdo de
nutrientes em gestantes brasileiras. Rev Bras Saude
Matern Infant. 2014;14(4):441-5.

Costa AF, Yokoo EM, Anjos LAD, Wahrlichl V, Olinto
MTA, Henn RL, Waissmann W. Varia¢do sazonal na
ingestdo alimentar de adultos de Niter6i. Rev Bras
Epidemiol. 2013;16(2):513-24.

Taddei JAAC, Lang RMF, Longo SG, Toloni MHA.
Nutricdo em Saude Publica. Rio de Janeiro: Rubio;
2011.

Pereira MG. Epidemiologia: teoria e pratica. 6* ed. Rio
de Janeiro: Guanabara Koogan; 2002.

Araujo DMR, Pereira NL, Kac G. Ansiedade na
gestacdo, prematuridade e baixo peso ao nascer: uma
revisdo sistematica da literatura. Cad Saude Publica
2007;23(4):747-56.

Silva LDSVD, Thiapé AP, Souza GGD, Saunders C,
Ramalho A. Micronutrientes na gestacdo e lactaco.
Rev Bras Saude Matern Infant. 2007;7(3):237-44.

Pedraza DF, Queiroz DD. Micronutrientes no
crescimento ¢ desenvolvimento infantil. Rev Bras
Crescimento Desenvolv Hum. 2011;21(1):156-71.

Cavalcante
SDCC.

AAM, Priore SE, Franceschini
Estudos de consumo alimentar: aspectos

461



Garcéz LS, Teles LFS, Brito ANM, Lima GSP, Paiva AZ

34.

35.

36.

37.

38.

462

metodologicos gerais e o seu emprego na avaliagdo de
criangas ¢ adolescentes. Rev Bras Satde Mater Infant.
2004;4(3):229-40.

Institute of Medicine - IOM. Dietary reference intakes
for vitamin A, vitamin K, arsenic, boron, chromium,
copper, iodine, iron, manganese, molybdenum, nickel,
silicon, vanadium, andzinc. Washington (DC): National
Academy Press; 2002.

National Research Council - NRC. Recommended
dietary allowances (RDA). 10* ed. Washington (DC):
National Academy Press; 1989.

Padovani RM, Amaya-Farfan J,  Colugnati
FAB, Domene SMA. Dietary reference intakes:
aplicabilidade das tabelas em estudos nutricionais. Rev
Nutr. 2006;19(6):741-60.

Instituto de Nutricion de Centro américa y Panama -
INCAP. Tabla de composicion de alimentos para uso
en América Latina.Guatemala: INCAP; 1961.

Fundagao Instituto Brasileiro de Geografia e Estatistica
- FIBGE. Estudo Nacional da Despesa Familiar.
Tabelas de composi¢cdo dos alimentos. 4* ed. Rio de
Janeiro: FIBGE; 1996.

39.

40.

41.

42.

43.

Pinheiro ABV, Lacerda EMA, Benzecry EH, Gomes
MCS, Costa VM. Tabela para avaliagdo de consumo
alimentar em medidas caseiras. 3* ed. Rio de Janeiro:
Grupo de Pesquisa em Nutrigdo Materno-infantil da
UFRJ; 1996.

Franco G. Tabela de composi¢do quimica dos alimentos.
9% ed. Rio de Janeiro: Atheneu; 1992.

United States Departament of Agriculture — USDA,
Centro de Informatica em Saude da Escola Paulista de
Medicina (CIS-EPM). Programa de apoio a nutri¢ao.
Séao Paulo: CIS-EPM; 1993.

Food and Agriculture Organization of the United
Nations - FAO/OMS. Necessidades de vitamina A,
hierro, folato y vitamina B12. Roma: FAO/OMS; 1991.

Sichieri R, Everhart JE. Validity of a Brazilian food
frequency questionnaire against dietary recalls and
estimated energy intake. Nutr Res. 1998;18(10):
1649-59.

Mailing address:

Lais Spindola Garcéz

Universidade Federal do Piaui-UFPI
Campus Ministro Petronio Portella, s/n
Bairro: Ininga

CEP: 64049-550 - Teresina - PI - Brasil
E-mail: laisspindolagarcez@hotmail.com

Rev Bras Promog Saude, Fortaleza, 28(3): 452-462, jul./set., 2015



