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RESUMO

Introducdo: A anemia € uma das caréncias nutricionais mais comuns durante a gestacao
e um dos principais contribuintes para a morbidade e mortalidade materna e fetal, e a
dieta inadequada pode levar ao menor consumo de alimentos in natura fontes de ferro e
acido fdlico em gestantes. Ainda ndo hé dados atuais sumarizados que permitam estimar
a prevaléncia de anemia na gestacdo em ambito nacional, e também ndo ha dados atuais
sobre o consumo dietético de ferro e folato, considerados nutrientes marcadores de
anemia, em gestante acompanhadas na atencéo primaria a saude no Distrito Federal (DF).
Objetivo: Estimar a prevaléncia de anemia em gestantes brasileiras por meio de reviséo
sistemética de literatura e metanélise, e avaliar o consumo de ferro e folato e fatores
associados em gestantes no DF. Métodos: A revisao sistematica foi realizada conforme
recomendacgBes do PRISMA e foram utilizadas as seguintes bases de dados eletrdnicas:
Medline, Scopus, Embase, Web of Science, Lilacs, Scielo, Google Académico e Catélogo de
Teses e Dissertacdes CAPES, sem restricao de idioma ou periodo. Foram incluidos estudos
observacionais que reportavam medida de prevaléncia em estudos com gestantes
brasileiras. A metanélise foi calculada a partir do modelo de efeitos aleatorios e ponderada
pelo inverso da variancia. Na analise de subgrupos foram utilizadas as seguintes covariaveis:
tamanho da amostra, idade, regido geografica do Brasil, periodo de publicacdo, trimestre
gestacional, método de mensuragdo de Hb e qualidade metodoldgica. Para o estudo original
transversal, foram coletados dados sociodemogréficos, econdmicos, ambientais e de salde de
gestantes sem doengas prévias em dez Unidades Bésicas de Saude (UBS) do DF por meio de
questionario semiestruturado. Foram realizados dois recordatérios de 24 horas (R24h) ndo
consecutivos para coleta de dados sobre o consumo alimentar, e posterior avaliagdo do
consumo de alimentos ultraprocessados, ferro e folato. A suplementacéo da gestante nao foi
considerada nos calculos do consumo alimentar. Modelos de regressao linear multivariada
foram utilizados para analisar a associacéo entre os fatores de risco e o consumo de ferro e
folato. Resultados: No artigo de revisdo sistematica e metanalise foram incluidos 37
artigos. A prevaléncia de anemia variou de 5 a 52,3%, e a prevaléncia de anemia em
gestantes brasileiras foi de 23% (IC 95%: 20-27; 1% = 95,02%). N&o foram identificadas
diferencas nos subgrupos analisados. No estudo transversal, 231 gestantes entraram no
estudo, com idade média de 28 + 6.2 anos. A analise do R24h apresentou média de
consumo de energia de 1743+43 kcal, sendo 50,05% de carboidrato, 17,25% de proteina
e 33,36% de lipidios. A média do consumo de ferro foi de 5,27 mg (95% CI 5,08; 5,46)
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e 191,99 ug de acido félico (95% CI 181,23; 202,75). Os fatores que permaneceram no
modelo multivariado final e foram independentemente associados com o consumo de
ferro foram a escolaridade e o consumo de ultraprocessados. Para o consumo de &cido
félico, os fatores foram escolaridade, periodo gestacional, planejamento da gravidez e
consumo de alimentos ultraprocessados. De acordo com a avaliacdo do beta padronizado,
o fator que mais influenciou o consumo de ferro foi a escolaridade e de folato foi o
consumo de ultraprocessados. Conclusdo: A prevaléncia geral de anemia em gestantes
brasileiras é similar aos ultimos dados publicados pela OMS, e continua sendo
classificada como um problema moderado de satde publica nacional. O maior consumo
de alimentos ultraprocessados esta associado a menor ingestdo de folato e ferro pelas
gestantes, sugerindo o papel do processamento de alimentos na reducdo da ingestdo de
micronutrientes. Estes dados reforcam a importancia das recomendacfes para evitar o
consumo de alimentos ultraprocessados, limitar o consumo de alimentos processados e
basear a alimentagdo em alimentos in natura e minimamente processados, de acordo com
as recomendacbes do Guia Alimentar para a Populacdo Brasileira, para melhorar a

qualidade nutricional da dieta das gestantes atendidas na APS.

Palavras-chave: Gravidez; anemia; ferro; prevaléncia; acido fdlico; consumo alimentar

vii



ABSTRACT

Introduction: Anemia is one of the most common nutritional deficiencies during
pregnancy and one of the main contributors to maternal and fetal morbidity and mortality.
There are still no current summarized data that allow estimating the prevalence of anemia
during pregnancy at the national level, and there are also no current data on the dietary
intake of iron and folate in pregnant women in the Primary Health Care (PHC) in the
Federal District considered as nutrient markers of anemia in pregnant women. Objective:
To estimate the prevalence of anemia in Brazilian pregnant women through a systematic
literature review and meta-analysis, and to evaluate iron and folate intake and associated
factors in pregnant women in the Federal District. Methods: The systematic review was
carried out in accordance with PRISMA recommendations, and the following electronic
databases were used: Medline, Scopus, Embase, Web of Science, Lilacs, Scielo, Google
Scholar and CAPES Catalog of Theses and Dissertations, without restriction of language
or time course. Observational studies that reported prevalence measurements in studies
with Brazilian pregnant women were included. The meta-analysis was calculated from
the random effects model and weighted by the inverse of variance. In the analysis of
subgroups, the following covariates were used: sample size, age, geographic region of
Brazil, period of publication, gestational trimester, Hb measurement method and
methodological quality. For the original cross-sectional study, semi-structured
questionnaire was applied by researchers trained to collect sociodemographic, economic,
environmental, and health data from pregnant women without previous illnesses in ten
Primary Health Care (PHC) in the Federal District, Brazil. Two non-consecutive 24-hour
recalls (24 Rh) were carried out to collect data on food consumption, and subsequent
assessment of consumption of ultra-processed foods (UPFs), iron and folate. Pregnant
women's supplementation was not considered in the calculation of food consumption.
Multivariate linear regression models were used to analyze the association between risk
factors and iron and folate intake. Results: The systematic review and meta-analysis
included 37 articles. The prevalence of anemia reported in the articles ranged from 5 to
52.3%, and the prevalence of anemia in Brazilian pregnant women was 23% (95% CI:
20-27; 12 = 95.02%). No differences were identified in the analyzed subgroups. In the
cross-sectional study, 231 pregnant women entered the study, with a mean age of 28 £

6.2 years. The 24hR analysis showed an average energy consumption of 1743,144+43.22
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kcal, with 50.05% carbohydrate, 17.25% protein and 33.36% lipids. Mean iron intake
was 5.27 mg (95% CI 5.08; 5.46) and 191.99 ug of folate (95% CI 181.23; 202.75). The
factors that remained in the final multivariate model and were independently associated
with iron intake were education and consumption of ultra-processed foods. For folic acid
consumption, the factors were schooling, gestational age, pregnancy planning and
consumption of ultra-processed foods. According to the standardized beta assessment,
the factor that most influenced iron consumption was schooling and folate consumption
was ultra-processed foods. Conclusion: The overall prevalence of anemia in Brazilian
pregnant women was calculated at 23%, similar to the latest data published by the WHO,
and it continues to be classified as a moderate national public health problem. Higher
consumption of ultra-processed foods is associated with lower intake of folate and iron
by pregnant women, suggesting the role of food processing in reducing micronutrient
intake. These data reinforce the importance of recommendations to avoid the
consumption of ultra-processed foods, limit the consumption of industrialized foods and
base the diet on fresh and minimally processed foods, in accordance with the
recommendations of the Food Guide for the Brazilian Population, to improve the quality

nutrition of the diet of pregnant women assisted in the PHC.

Keywords: Pregnancy; anemia; iron; prevalence; folic acid; food consumption
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1. APRESENTACAO

Primeiramente, gostaria de me apresentar a todos que leem esta dissertacdo. Eu
sou Amanda Biete de Oliveira, nutricionista formada pela Universidade de Brasilia em
2012. Minha trajetoria com a Nutricdo Materno-Infantil comegou antes mesmo de me
formar, quando cursei a disciplina Ciclos da Vida e me apaixonei pelo tema,
especialmente nas aulas préticas de atendimento no ambulatério do Hospital
Universitario de Brasilia (HUB). Assim gque me formei, ja iniciei a pds-graduacdo em
Nutricio Materno-Infantil e hoje tenho 9 anos de experiéncia no atendimento de
gestantes, lactantes e criancas tanto em consultério, quanto ministrando cursos e
palestras. Em 2020, iniciei um sonho antigo, que é o de cursar o Mestrado em Nutricao
Humana com foco no consumo alimentar de gestantes. Durante o curso, pude participar

de pesquisas de campo, anélise e producdes cientificas sobre o tema, que € muito rico.

Esta dissertacdo € parcialmente composta por resultados do projeto de pesquisa
intitulado “Estado nutricional de iodo, sddio e potassio no grupo materno-infantil
brasileiro: um estudo multicéntrico” realizado no centro Brasilia, Distrito Federal, Brasil,
entre agosto de 2019 e setembro de 2021 e coordenado pela Universidade Federal de
Vicosa. O projeto original foi submetido e aprovado pelo Comité de Etica em Pesquisa
da Faculdade de Salde da Universidade de Brasilia (UnB), sob o numero CAAE:
80172617.0.2008.0030 e parecer: 2.977.035 e pela Fundacédo de Ensino e Pesquisa em
Ciéncias da Saude (FEPECS), sob o nimero CAAE: 09940819.2.3001.5553 e parecer:
3.489.243. Este projeto teve como objetivo avaliar os fatores associados ao estado
nutricional de iodo, sédio e potassio em gestantes, nutrizes e lactentes em diferentes
regides brasileiras. A UnB foi uma das universidades responsaveis pela coleta de dados
referente a Regido Centro-oeste. Durante a atuacao no projeto, iniciou-se a pandemia de
COVID-19, o que prejudicou o desenvolvimento das atividades previstas, contudo,

conseguimos finalizar as coletas em setembro de 2021.

Preliminarmente, verificamos a necessidade de investigar a prevaléncia de anemia
em gestantes brasileiras, considerando a importancia do tema e a0 mesmo tempo a
escassez de estudos com representatividade nacional. Por isso, também compde este
trabalho Revisdo Sistematica The prevalence of nutritional anaemia in Brazilian
pregnant women: a systematic review and meta-analysis, que foi aceito pela revista

Environmental Research and Public Health (Fator de Impacto 4,61). A partir dos dados
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do projeto EMDI, foi elaborado artigo original com o objetivo de analisar o consumo de
alimentos ultraprocessados e outros fatores associados a ingestdo de ferro e acido folico
por gestantes acompanhadas na Atencdo Primaria a Saude do Distrito Federal, intitulado
Ultra-processed foods and schooling are independently associated with lower Iron and
Folic Acid Consumption by Pregnant Women Followed in Primary Health Care. O estudo
indicou que o consumo de ultraprocessados e a escolaridade foram fatores
independentemente associados com o consumo de ferro pelas gestantes, enquanto o
periodo gestacional, o planejamento da gravidez, a escolaridade e o consumo de alimentos
ultraprocessados foram associados ao consumo de folato, nutrientes importantes na

prevengdo da anemia materna.

Esta dissertacéo esta dividida em nove capitulos: 1. Apresentacdo; 2. Introducéo;
3. Referencial Tedrico; 4. Objetivos; 5. Metodologia; 6. Resultados; 7. Concluséo; 8.
Referéncias e 9. Apéndices. Ressalta-se no capitulo de Resultados sdo apresentados 0s
dois artigos elaborados, na integra, e por isso, alguns conteudos estao repetidos em outras
secOes da dissertacao, contudo, de forma de mais detalhada. Atuamos desta forma por ser
uma recomendacao do Programa de P6s-graduagdo em Nutricdo Humana e para que fique

documentada toda a producdo cientifica realizada durante o Mestrado.
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2. INTRODUCAO

Durante a gestacdo, observa-se aumento da demanda metabodlica e nutricional,
tendo em vista alteracdes fisioldgicas que visam garantir adequado crescimento e
desenvolvimento do bebé. Neste periodo, é necessaria a nutricdo adequada para garantir

a saude materna e fetal, além de reducéo de intercorréncias (VITOLO, 2014).

A anemia materna é uma das caréncias nutricionais mais comuns durante a
gestacdo e é definida como nivel de hemoglobina abaixo de 11 g/dL, segundo critérios da
Organizacdo Mundial da Saide (OMS) (MEANS, 2020; MILMAN, NILS; BYG, KELD-
ERIK; AGGER, 2000). Esta caréncia pode ocorrer devido a varios fatores, incluindo
infecgBes agudas, inflamag&o cronica e deficiéncia Unica ou combinada de nutrientes
como &cido fdlico, vitamina B12 e deficiéncia de ferro, sendo esta ultima a mais comum
(WHO, 2015; DE SA et al., 2015; MELLO; ZANCANARO; BELLAVER, 2016).

A anemia ferropriva € considerada um dos principais contribuintes para a
morbidade e mortalidade materna e fetal, especialmente em paises menos desenvolvidos,
podendo trazer graves consequéncias, como aumento do risco de parto prematuro, baixo
peso ao nascer e morte infantil (FIGUEIREDO et al., 2018; MEANS, 2020).

A anemia ferropriva gestacional é considerada um problema de sautde publica em
razao de sua alta prevaléncia e dos impactos na satde da gestante e da crianca (SILVEIRA
et al., 2020). Além disso, as precarias condi¢bes sociodemogréaficas e socioeconémicas,
como ndo ter abastecimento de agua pela rede geral, inseguranca alimentar, baixo
consumo de alimentos ricos em ferro, baixa renda familiar, baixa escolaridade s&o
consideradas fatores de risco para anemia (FERREIRA; MOURA; CABRAL JUNIOR,
2008; FRICK; FRIZZO, 2018; OLIVEIRA; BARROS; FERREIRA, 2015; SILVEIRA et
al., 2020). Por isso, no Brasil, alem da fortificacdo de farinha de trigo e milho com ferro
e acido fdlico, recomenda-se a suplementagdo de 40 mg de ferro elementar para gestantes,
todos os dias, até o final da gestacdo (BRASIL, 2013) e 400 ug de acido folico por dia
até a 122 semana gestacional ou até o final da gestacdo para auxiliar na prevencao a
anemia (BRASIL, 2013, 2022, 2005).

A Anemia materna no Brasil é estudada desde a década de 1970, em especial, 0
periodo entre 1970 e 1990. Apos este periodo, observa-se reducdo no numero de estudos
sobre prevaléncia de anemia em gestantes. A revisdo bibliografica conduzida por Cortes;

Vasconcelos; Coitinho (2009) sobre prevaléncia de anemia em gestantes brasileiras
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evidenciou que foram encontrados mais artigos sobre anemia em criancas do que sobre
mulheres em idade fértil ou gestantes, e também o fato de os estudos se concentrarem
regionalmente nos estados de Sdo Paulo e Pernambuco. Os autores sugerem, que a saude
publica tem priorizado estudos com a populacdo infantil em detrimento as gestantes.
Corroborando este dado, recente foi publicada revisdo sistematica e metanalise sobre a
prevaléncia de anemia por deficiéncia de ferro em criangas brasileiras abaixo de cinco
anos (SILVEIRA et al., 2020), contudo ndo ha dados sumarizados atuais sobre a
prevaléncia de anemia em gestantes no Brasil. Apesar de a OMS realizar monitoramentos
periddicos de anemia em varios publicos, o ultimo dado oficial de prevaléncia de anemia
materna em gestantes brasileiras publicado pela OMS foi em 2011, estimando 32% de
gestantes anémicas (WHO, 2015).

Considerando a importancia do consumo alimentar adequado para prevencao da
anemia em diferentes publicos, faz-se necessario tambem, avaliar o perfil nutricional e a
ingestdo de ferro e folato durante a gestacé@o, assim como os fatores associados a este
consumo. Fatores como limitada escolaridade, baixa renda familiar mensal e reduzida
ingestdo de alimentos ricos em ferro estdo associados com o desenvolvimento de anemia
ferropriva na gestacéo (FRICK; FRIZZO, 2018). Estudos mostram, também, a associagdo
entre a escolaridade, baixa renda e menor nimero de refeicbes por dia a reduzida ingestdo
de folato por gestantes (FRICK; FRIZZO, 2018; RODRIGUES; GUBERT; SANTOS,
2015; SATO et al., 2010). Além disso, ha também evidéncias de que 0 maior consumo
de alimentos ultraprocessados pela populacdo brasileira esta relacionado com reduzido
teor de ferro e outros nutrientes (LOUZADA et al., 2015).

Ressalta-se que, nos ultimos anos, a populacdo brasileira tem substituido o
consumo de alimentos in natura ou minimamente processados por alimentos
industrializados processados ou ultraprocessados, alimentos ricos em agUcar, gordura,
sodio e pobres em fibras e outros nutrientes. A Pesquisa de Orcamentos Familiares (POF)
de 2017-2018 mostrou que 31% dos alimentos consumidos pela populagdo com dez ou
mais anos de idade foi proveniente de alimentos classificados como processados ou
ultraprocessados, sendo este ultimo grupo responsavel por 19,7% das calorias diarias
consumidas pela populagdo (BRASIL, 2019). O consumo de fast foods, bebidas
acucaradas, biscoitos, e snacks, alimentos tipicamente com elevada densidade energética
e baixo teor de fibras, vitaminas e minerais em diferentes paises tem se tornado cada vez

mais dominante no sistema alimentar (MONTEIRO et al., 2013). O alto consumo destes
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alimentos esta associado a maior risco de obesidade e sindrome metabdlica, doencas
cardiovasculares e aumento de mortalidade em adultos saudaveis. (CHEN et al., 2020;
DICKEN; BATTERHAM, 2021; ELIZABETH et al., 2020; PAGLIAI et al., 2021).
Além disso, 0 aumento da participacdo dos alimentos ultraprocessados na dieta
mostrou-se inversa e significativamente associado ao teor de vitaminas B12, D, E, niacina
e piridoxina e de cobre, ferro, fosforo, magnésio, selénio e zinco (LOUZADA et al.,
2015). Recente revisao de 37 estudos de coorte mostra que a associacao entre o aumento
no consumo de ultraprocessados e varias doencas cronicas persistem apos o controle pelo
perfil nutricional da dieta (DICKEN; BATTERHAM, 2022). E interessante ressaltar que
0 consumo de alimentos ultraprocessados esta associado a doencas crbnicas como
cardiovasculares (BONACCIO et al., 2022) e cancer colorretal (WANG et al., 2022),
mesmo apos o ajuste pela qualidade da dieta nas analises mostrando o impacto no prejuizo

nutricional no consumo destes alimentos.

Entre gestantes também ha alta prevaléncia do consumo de alimentos
ultraprocessados (18,2% — 25,4% das kcal diarias) (GOMES et al., 2021; MIELE et al.,
2022; PAULINO et al., 2020). Durante a gestacdo, o consumo de ultraprocessados esta
associado a maior ganho de peso materno, e maior adiposidade do neonato (GOMES et
al., 2021; ROHATGI et al., 2017), e ainda, a reducdo da ingestao de ferro e da qualidade
da dieta da gestante (GRACILIANO; SILVEIRA; OLIVEIRA, 2021).

2.1 JUSTIFICATIVA

Tendo em vista a alta prevaléncia de anemia materna, considerando ainda um
problema de saude publica e levando em conta a auséncia de dados nacionais publicados
recentemente e a escassez de estudos com representatividade nacional sobre a prevaléncia
de anemia materna em gestantes, faz-se necessaria a atualizacdo destes dados por meio

de revisdo sistematica e metanalise.

Além disso, esta bem evidenciado na literatura que o alto consumo de alimentos
ultraprocessados est4d associado com obesidade, sindrome metabdlica e doengas
cardiovasculares em diferentes populacdes. No entanto, hd poucos estudos avaliando a
associacdo entre o consumo de alimentos ndo saudaveis e ultraprocessados e a ingestdo
de ferro e &cido folico em gestante, e fatores associados a este consumo. Por isso,
justifica-se a necessidade de estudos enfatizando esta populagdo mais vulneravel

nutricionalmente.
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Neste contexto, considerando a auséncia de dados recentes sobre prevaléncia de
anemia em gestantes, além do aumento progressivo do consumo de alimentos
ultraprocessados, que podem levar a reducdo do consumo de nutrientes importantes para
prevencao da anemia, como o ferro e o acido folico, os resultados obtidos com os estudos
sobre o tema podem colaborar na atualizacdo e promocao de politicas publicas mais

efetivas que visem minimizar os prejuizos para a saude da gestante e do bebé.
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3. REFERENCIAL TEORICO

3.1.  ANEMIA MATERNA: FISIOPATOLOGIA, FATORES DE RISCO,
DIAGNOSTICO E TRATAMENTO

Considerando alteracgdes fisioldgicas ocorridas durante a gravidez e o crescimento
fetal, as gestantes sdo um dos publicos mais vulneraveis a anemia (FIGUEIREDO et al.,
2018). A anemia materna € definida como nivel de hemoglobina abaixo de 11 g/dL,
segundo critérios da OMS (MEANS, 2020; MILMAN, NILS; BYG, KELD-ERIK;
AGGER, 2000). A classificacdo da prevaléncia de anemia materna, segundo a
Organizacao € considerada como normal, de 0 a 4,9%; leve, de 5 a 19,9%; moderado, de
20 a39,9% e grave > 40% (FIGUEIREDO et al., 2018).

A anemia materna pode ocorrer devido a varios fatores, incluindo infecgdes
agudas, inflamacdo crénica e deficiéncia Unica ou combinada de nutrientes como acido
folico, vitamina B12 e deficiéncia de ferro, sendo esta Gltima a mais comum (DE SA et
al., 2015; MELLO; ZANCANARO; BELLAVER, 2016). A OMS considera a anemia
ferropriva como a principal causa da anemia materna e, segundo Figueiredo et al (2018),
alguns estudos consideram o nivel de hemoglobina o Unico critério para diagnostico de
anemia ferropriva. Ainda ha estudos que mostram que a frequéncia de deficiéncia de ferro
¢ menor quando diagnosticada pelos niveis de hemoglobina e ferritina (BANJARI;
KENJERIC; MANDIC, 2015; FIGUEIREDO et al., 2018). A premissa de que ha uma
semelhanca entre anemia e anemia por deficiéncia ferro pode levar a suplementacéo

indiscriminada de sulfato ferroso durante a gestacédo (FIGUEIREDO et al., 2018).

A deficiéncia de ferro, no entanto, ndo pode ser considerada sempre como anemia,
pois a deficiéncia desse mineral pode existir e ndo ser suficientemente grave para gerar
reducdo da concentracdo de hemoglobina. A concentracdo de ferritina sérica € o indicador
bioquimico mais especifico de deficiéncia de ferro, considerando que geralmente ela
reduz antes mesmo de a hemoglobina sérica se alterar (BRASIL, 2005), contudo 0s
marcadores séricos utilizados para diagndstico de anemia em populacdes é a hemoglobina
e 0 hematdcrito (MEANS, 2020). Por isso, considera-se importante a avaliacdo de outros

indicadores para identificar a deficiéncia de ferro na gravidez (SAYAR, 2020).

A coorte realizada no Brasil por Figueiredo et al. (2019) com 622 gestantes
mostrou que a maioria das gestantes classificadas como anémicas foi diagnosticada com
anemia por doenca cronica (18,9%), e com baixa frequéncia de anemia ferropriva (6,0%).

Neste estudo, a deficiéncia de ferro estava presente em 16,4% das gestantes
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(FIGUEIREDO et al., 2019). Corroborando estes dados, estudo realizado no Brasil entre
2000 e 2001 mostrou que 56% das gestantes participantes tinham diagndstico de anemia
materna, e que aproximadamente 11% dessas mulheres tinham anemia por deficiéncia de
ferro (BRESANI et al., 2007). Em raz&o disso, a literatura atual sugere o uso de critérios
diagnosticos especificos e sensiveis para efetividade no diagnostico e tratamento
(FIGUEIREDO et al., 2018). Alem disso, ressalta-se a importancia de realizacéo de mais

estudos envolvendo a prevaléncia dos diversos tipos de anemia.

A anemia por deficiéncia de ferro € decorrente da quantidade insuficiente de ferro
no sangue, o que diminui a quantidade de hemoglobina e, por consequéncia, de hemécias,
celulas responsaveis pelo transporte de oxigénio para o tecido corporal (ZULFIQAR
2021). Na gestacéo, esta reducéo é justificada pelo fendBmeno da hemodiluicdo que ocorre
nesse periodo, decorrente do aumento desproporcional do volume plasmatico em relacéo
ao aumento da massa eritrocitaria (MEANS, 2020), e pelo fato dos depdsitos de ferro da
mulher estarem diminuidos em funcdo da demanda aumentada que visa suprir tanto o
aumento da hemoglobina circulante quanto o desenvolvimento do feto (MELLO;
ZANCANARO; BELLAVER, 2016).

Alguns fatores refletem diretamente na predisposicdo da gestante para
desenvolvimento de anemia ferropriva, como limitada escolaridade, baixa renda familiar

mensal e reduzida ingestdo de alimentos ricos em ferro (FRICK; FRIZZO, 2018).

A fim de minimizar os efeitos da anemia ferropriva, considerada uma epidemia
global, existem abordagens amplamente estudadas, sendo elas: diversificacdo alimentar,
suplementacdo medicamentosa e fortificacdo de alimentos. O ideal é que as trés
abordagens ndo sejam feitas isoladamente, mas sim em conjunto, para que o objetivo de
aumento do aporte de ferro seja atingido (VELLOZO; FISBERG, 2010).

O tratamento de anemia ferropriva em gestantes consiste na suplementagédo de
ferro por via oral. Mulheres gravidas que utilizam suplementacdo de ferro tém um
aumento maior na massa eritrocitaria do que as mulheres que ndo usam o ferro
suplementar. Além disso, mulheres com estoques comprometidos no inicio da gravidez
tem aumento limitado da massa eritrocitaria (MEANS, 2020). A OMS (2015) sugere que
a suplementacao de ferro aumentaria a concentracdo média de hemoglobina no sangue
em 8,0 g/L (IC 95%: 5,0-11,0) em criangas, 10,2 g/L (IC 95%: 6,1-14,2) em mulheres
gravidas e 8,6 g/L (IC 95%: 3,9-13,4) em mulheres ndo gravidas. Segundo a OMS (2015),
cerca de 50% da anemia em mulheres poderia ser eliminada pela suplementacéo de ferro.
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No Brasil, a conduta de intervencao profilatica para gestantes é de 40 mg de ferro
elementar diario durante toda a gestacéo. Ja a conduta terapéutica para gestantes anémicas
é de 120 mg de ferro elementar por dia, por trés meses (BRASIL, 2013; MIRANDA et
al., 2018).

3.2 EPIDEMIOLOGIA DA ANEMIA MATERNA

As estimativas da OMS mostram que a anemia afeta em torno de 800 milhdes de
criancas e mulheres (incluindo gestantes) no mundo (WHO, 2015). E um importante
problema de saude publica que afeta ndo s6 os paises em desenvolvimento, mas também
0s paises desenvolvidos (ZULFIQAR et al., 2021).

Embora a OMS realize monitoramento periédico mundial da anemia em varios
grupos e paises, os ultimos dados oficiais sobre a prevaléncia de anemia em gestantes no
Brasil foram publicados pela OMS em 2015. Esses dados estimam que a prevaléncia
global de anemia para gestantes em 2011 foi de 38,2% (IC 95% 33-42) e as gestantes
brasileiras apresentaram prevaléncia de 32% (IC 95% 11-62) (WHO, 2015). A
prevaléncia global de anemia em gestantes diminuiu de 43 (1C 95% 39-47) para 36% (IC
95% 34-39) entre 1995 a 2019 (STEVENS et al., 2013, 2022), mas ainda é classificada
como moderada a grave problema de satde publica (WHO, 2015). Os paises de alta renda
tém uma prevaléncia mais baixa, com 15% (IC 95% 10 - 22), enquanto uma prevaléncia
mais alta é encontrada nos paises da Africa Ocidental e Central com 52% (IC 95% 50 -
55), seguidos pelos paises do Sul da Asia com 48% (IC 95% 43 — 52) (STEVENS et al.,
2022). A América Latina e o Caribe tiveram prevaléncia de 22% (IC 95% 16 — 29) em
2019 (STEVENS et al., 2022). Com relacdo a magnitude da anemia em gestantes
brasileiras, o Observatério Global de Saude da OMS relata em 2019 a prevaléncia de
anemia estimada de 19,1% (IC 95% 9,7-38,0), considerada uma prevaléncia leve a
moderada (WHO, 2020). Dados do Consércio Brasileiro de Nutricdo Materno-infantil,
que incluem 12 estudos conduzidos no periodo de 2008 a 2019, estimam que a anemia
afeta 17,3% das gestantes brasileiras (BRASIL, 2022).

Na figura 1 a seguir, sdo evidenciadas prevaléncias de anemia no mundo, segundo
WHO (2015).
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Figura 1 — Prevaléncia global de anemia em gestantes de 15 a 49 anos em 2011.

Fonte: OMS (2015).

Considerando o Brasil como um pais continental, a prevaléncia de anemia pode
variar muito entre as regiées. No Nordeste do Brasil, estudo realizado por Arruda (1997)
com 1.007 gestantes mostrou prevaléncia de 30,9% de anemia materna em gestantes
atendidas em Recife, Pernambuco. Resultado semelhante foi encontrado por
(OLIVEIRA; BARROS; FERREIRA, 2015), em estudo realizado com 428 gestantes, na
cidade de Macei0, Alagoas, apresentando 28,3% de prevaléncia de gestantes anémicas.
Na cidade de Vitdria da Conquista, Bahia, estudo realizado por Ferreira et al. (2008) com

150 gestantes mostrou prevaléncia de 50% de anemia materna.

Na regido Sudeste, Rocha et al. (2005) realizaram estudo com 168 gestantes entre
2002 e 2003 e verificaram prevaléncia de 21,4% de anemia materna. J& Soares et al.,
(2010) encontraram prevaléncia de 10,4% em 183 gestantes em uma coorte realizada no
periodo de 2004 a 2008, em Piedade de Caratinga, Minas Gerais. Resultado semelhante
foi encontrado por Guerra et al. (1990) em estudo realizado com 363 gestantes em 1988,

na cidade de S&o Paulo, onde foi verificada prevaléncia de 12,4% de anemia materna.

Cortes (2006) encontrou na regido Centro-oeste, cidade de Brasilia, Distrito
Federal, prevaléncia de 28,94% de anemia materna em estudo realizado com 228
gestantes. No Norte do Brasil, estudo feito por (SANTOS, 2016) com 506 gestantes de

Cruzeiro do Sul, no Acre, mostrou prevaléncia de 15,4% de anemia materna. Para a regido
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Sul, Miranda et al. (2018) encontraram, por meio de coorte realizada em Pelotas com

3.419 gestantes, prevaléncia de 35,9% de anemia materna.

Estudo realizado em Séo Paulo, apenas com adolescentes gravidas entre 2001 e
2002, mostrou prevaléncia de 21,4% de anemia materna considerando todos os trimestres
gestacionais (PAPA et al., 2003). Outro estudo feito em Niterdi, Rio de Janeiro, com 24
gestantes adolescentes apenas no terceiro trimestre gestacional evidenciou prevaléncia de
41,6% de anemia materna (DOS SANTOS; AZEREDO; BOAVENTURA, 2009).

3.3  POLITICAS PUBLICAS PARA CONTROLE DA ANEMIA FERROPRIVA

No Brasil destacam-se politicas publicas para auxiliar no controle da anemia
ferropriva nas diversas populacdes, especialmente em gestantes e criangas. Entre elas, a
fortificacdo obrigatoria de farinhas de trigo e milho com ferro e acido félico e o Programa
Nacional de Suplementacao de Ferro (SILVEIRA et al., 2020).

Além do Brasil, outros paises da América do Sul, além da América Central,
também implementaram a fortificacdo de alimentos. Como exemplo temos a Costa Rica,
Chile, EI Salvador, Guatemala, Honduras, México, Nicaragua, Panama, dentro outros
(VELLOZO; FISBERG, 2010). A fortificacdo de alimentos € sugerida pela OMS como

a forma de melhor custo-beneficio para reducdo da prevaléncia da anemia.

A Resolucdo RDC n° 344, de 13 de dezembro de 2002, determinou a adigéo
obrigatdria de 4,2 mg de ferro e 150 pg de acido folico na farinha de trigo e milho a cada
100 g do produto e sua efetiva implementacéo ocorreu em junho de 2004 (BRASIL, 2002;
SATO et al., 2008; SILVEIRA et al., 2020). O objetivo desta acdo era reduzir a
prevaléncia de anemia ferropriva e prevenir a ocorréncia de defeitos do tubo neural
durante a gestacdo (BRASIL, 2005; SILVEIRA et al., 2020; VELLOZO; FISBERG,
2010).

Estudo realizado por Porto (2008) analisando 768 gestantes em Cuiaba doze
meses apds a implantacdo da fortificacdo, mostrou maior prevaléncia de anemia no grupo
“fortificado” do que no grupo “ndo fortificado” e concluiu refor¢gando que apenas um ano
de implantacdo do programa seria insuficiente para identificar melhorias. Ja estudo
realizado por Fujimori et al., (2011) com 12.119 gestantes em 13 municipios das cinco
regides do Brasil entre 2006 e 2008, mostrou queda significativa na prevaléncia de anemia
apos a fortificacao de farinhas no Brasil (25% para 20%) (FUJIMORI et al., 2011; SATO,
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2013). Segundo Sato (2013), estudos realizados, incluindo Fujimori et al (2011),
apresentaram grande disparidade entre as prevaléncias de anemia nas diversas regides
brasileiras e até mesmo entre municipios. Além disso, apesar de a média de hemoglobina
encontrada ter sido significativamente mais elevada apo6s a fortificacdo, ndo foi analisada
a idade gestacional da gestante no momento da dosagem (FUJIMORI et al., 2011; SATO,
2013).

No Brasil, desde a década de 1980 a suplementacdo de ferro as gestantes é
recomendada pelo Ministério da Salde (SATO, 2013). O Programa Nacional de
Suplementacéo de Ferro foi estabelecido pelo Ministério da Saude por meio da Portaria
n° 730 de 13 de maio de 2005. Seu objetivo era prevenir e controlar a anemia por meio
da administracao profilatica de sulfato ferroso em criancgas entre 6 e 24 meses de idade e
sulfato ferroso e acido fdlico em gestantes e até o 3° més pos-parto e/ou pds-aborto
espontaneo (BRASIL, 2005; SILVEIRA et al., 2020).

A partir da implantacdo das politicas de prevencdo a anemia em 2004 e 2005,
houve a realizacao de estudos para avaliacdo da eficacia das estratégias de fortificacdo do
trigo e farinha de milho com ferro e acido félico e do Programa Nacional de
Suplementac&o de Ferro no Brasil em diversas populacées (CORTES; VASCONCELOS;
COITINHO, 2009), contudo estes ainda sdo escassos (SILVEIRA et al., 2020), por isso,

sugere-se a realizacdo de mais estudos sobre o tema.
3.4  INGESTAO DE FERRO E ACIDO FOLICO

A ma nutricdo durante a gestacdo pode prejudicar o desenvolvimento do bebé e
para garantir desenvolvimento gestacional saudavel, € importante que haja adequado
aporte de macro e micronutrientes, como carboidratos, proteinas, vitaminas e minerais a
fim de suprir as necessidades nutricionais da mée e da crianca (IOM; NRC, 2009; WHO,
2016).

A dieta materna rica em energia e pobre em nutrientes esta associada a desfechos
inadequados, como maior peso ao nascer e maior adiposidade no recém-nascido (CHEN
et al., 2016; STARLING et al., 2017), ganho de peso materno, aumento do risco de
hipertensdo, diabetes gestacional, parto cesareo (LOWENSOHN; STADLER; NAZE,
2016). Em relacdo ao consumo de micronutrientes, verifica-se que a baixa ingestdo de
folato na gestacdo esté relacionada com prematuridade, baixo peso ao nascer e retardo de

crescimento. Nestes casos, a suplementacdo adequada diminui a incidéncia de partos
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prematuros (LUCYK, J. DE M.; FURUMOTO, 2008). O consumo de ferro também ¢é
importante, uma vez que a sua deficiéncia durante a gestacdo esta relacionada com
anemia, prematuridade, baixo peso ao nascer e aumento da mortalidade perinatal e
neonatal (FIGUEIREDO et al., 2018; MEANS, 2020).

Estudo realizado por Sato et al. (2010) que objetivou comparar o perfil alimentar
e 0 consumo de alimentos fontes de ferro em mulheres em idade reprodutiva ou gestante
identificou inadequacdo do consumo de ferro, folato e calcio nos dois grupos. Além disso,
observou-se que as mulheres ndo gestantes atenderiam a demanda de ferro, considerando-
se 0 adicional recomendado para a fortificacdo das farinhas, contudo 0 mesmo nao
ocorreria para as gestantes. As autoras concluem reforgando a importéncia da fortificagdo
dos alimentos, suplementacdo medicamentosa e orienta¢do nutricional para as mulheres
durante a gestagdo (SATO et al., 2010).

A necessidade de ferro durante a gravidez é de 27 mg/dia, contudo, dificilmente a
gestante conseguira obter essa quantidade de ferro apenas pela alimentagdo, o que
justifica a necessidade de suplementacao nesta fase (I0M, 2000; LUCYK, 2006). O ferro
pode ser consumido por meio da dieta a partir de duas fontes: alimentos de origem animal
(ferro heme ou ferroso) ou alimentos vegetais (ferro ndo-heme ou férrico) (FIGUEIREDO
et al., 2018). Sdo fontes de ferro heme os seguintes alimentos: carne bovina, figado,
miudos, carne de aves, carne suina, peixe e mariscos. Em relacdo ao ferro encontrado nos
vegetais, destaca-se as seguintes fontes: hortalicas verde-escuras, feijdo, lentilha
(BRASIL, 2013).

O éacido folico esta presente em alimentos fortificados, além de vegetais verde-
escuros e leguminosas. A necessidade de folato durante a gravidez é de 600 pg/dia. As
mulheres que planejam engravidar devem tomar 400 pg de &cido félico diariamente, além
de consumir a vitamina por meio de uma dieta variada (BRASIL, 2005; I0M, 2006). A
suplementacdo de acido félico deve ser iniciada pelo menos 30 dias antes da data em que
se planeja engravidar a fim de prevenir a ocorréncia de defeitos do tubo neural e deve ser
mantida pelo menos até a 122 semana gestacional ou até o final da gestacdo para auxiliar
na prevencdo a anemia (BRASIL, 2013, 2022).

Quando as mulheres iniciam a gestacdo com habitos alimentares inadequados e
reservas limitadas de micronutrientes, correm o risco de ganho excessivo de peso

gestacional, diabetes gestacional, além de outras doencas. Ainda ha evidéncias que

27



sugerem que as intervenc@es nutricionais que melhoram o estado nutricional materno
estdo entre os meios mais eficazes e sustentaveis de alcancar impactos positivos na saude

e reduzir as desigualdades em saude nas préximas geracées (WHO, 2016).

Segundo a WHO (2016), a dupla carga de ma nutricdo (situacdo em que o
sobrepeso e a obesidade coexistem com a subnutricdo no mesmo pais) provavelmente se
sobrepdem e isso pode exacerbar 0 aumento das doengas crénicas ndo transmissiveis
geracionais. A organizacdo ainda ressalta que essa combinacdo pode levar a graves

consequéncias sociais e de saide a longo prazo.

Ressalta-se que o Brasil viveu esta transicdo nutricional, que se caracteriza pela
reducdo da desnutricdo e aumento da obesidade na populagéo, em razdo da mudanca nos
habitos alimentares da populacdo. Vivencia-se hoje o aumentado do consumo de
alimentos de baixa qualidade nutricional e com alto valor energético e a redugdo do
consumo de alimentos saudaveis, como frutas e hortalicas, além da reducdo das taxas de
atividade fisica (BARROS et al., 2021). A transicdo nutricional no Brasil tem uma
singularidade: o agravamento da anemia (BATISTA FILHO et al., 2008). Isto reforca os
achados sobre a deficiéncia sistémica de ferro e a hipoferremia serem observadas mais
em mulheres com obesidade em comparacdo com as mulheres que apresentam peso
corporal adequado (CEPEDA-LOPEZ; AEBERLI; ZIMMERMANN, 2010).

De acordo com a Pesquisa de Orcamentos Familiares, anélise do consumo
alimentar individual de adolescentes de 10 a 18 anos, a inadequacéo da ingestédo de ferro
aumentou de 15,1% em 2008-2009 para 20,3% em 2017-2018. Entre as mulheres adultas,
a inadequacéo chegou a 30,4% na pesquisa de 2017-2018 (BRASIL, 2019). Para o folato,
houve aumento no percentual de inadequacdo de ingestdo para os adolescentes, adultos e
idosos, em ambos 0s sexos. Contudo, em relacdo ao sexo feminino, além do aumento da
inadequacdo no periodo comparado, verificou-se que entre adolescentes, adultas e idosas
o percentual de ingestdo inadequada foi superior a 30%. Nas mulheres adultas, faixa etaria
que englobaria a maior parte do publico-alvo das politicas publicas de fortificacdo e
suplementacdo de &cido folico (mulheres em idade reprodutiva) o percentual de
inadequacdo de ingestdo foi de 44,5% (BRASIL, 2019).

A inadequacdo da ingestdo materna, seja por excesso de ingestdo de energia ou
falta de micronutrientes, ¢ um problema de saude publica e pode trazer sérias

consequéncias paraa mée e a crianca. Portanto, € importante reforcar as politicas de satde
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que promovam a alimentacdo adequada e saudavel como primeira estratégia de

prevencdo, especialmente, da anemia.
3.5 CONSUMO DE ALIMENTOS ULTRAPROCESSADOS POR GESTANTES

A partir de 2011, o Ministério da Saude iniciou processo de elaboragdo da nova
edicdo do Guia Alimentar para a Populagdo Brasileira, alinhado a recomendacao da OMS
em atualizar periodicamente as recomendagdes sobre alimentagdo adequada e saudavel
(BRASIL, 2014). Em 2014 foi publicado o novo guia com o objetivo de orientar o
consumo alimentar no Brasil, apoiar e incentivar praticas alimentares saudaveis no
ambito individual e coletivo, além de subsidiar politicas, programas e acdes para
incentivo, apoio, protecdo e promocao da salde e da seguranca alimentar e nutricional
dos brasileiros. O Ministério da Saude adotou no guia a Classificacio NOVA,
desenvolvida para orientar o consumo de alimentos com base no grau de processamento
(BRASIL, 2014; MONTEIRO et al., 2010).

Segundo a classificagdo NOVA, os grupos alimentares sdo formados por:
alimentos in natura/minimamente processados, ingredientes culinarios, alimentos
processados e alimentos ultraprocessados. S&o considerados alimentos in natura aqueles
obtidos diretamente de plantas ou de animais, como folhas, frutas, ovos, leite, etc. e que
foram adquiridos para consumo sem sofrer qualquer alteracdo ap0Os deixarem a natureza.
Alimentos minimamente processados sdo aqueles que ndo sofreram intervencdo humana
para acréscimo de ingredientes, apenas processamentos minimos, como Sseparacéao,
pasteurizagdo, secagem, cortes, higienizacdo, etc. Sdo exemplos de alimentos
minimamente processados carnes embaladas a vacuo, grdos, agua mineral engarrafada,
dentre tantos outros. O segundo grupo, segundo a classificacdo NOVA é o de ingredientes
culinarios, como sal, acucar refinado, 6leos vegetais e outras substancias utilizadas para
preparo de pratos culinérios. O terceiro grupo é composto pelos alimentos processados,
que se caracterizam por produtos fabricados essencialmente com a adicédo de sal ou agucar
a um alimento in natura ou minimamente processado, como pées, queijos e frutas em
calda, por exemplo. Por fim, os alimentos ultraprocessados comp&em a quarta categoria,
que correspondem aqueles alimentos que costumeiramente contam com uma extensa lista
de ingredientes, muitos deles exclusivamente industrial. Estes alimentos foram criados

para terem vida de prateleira longa e para serem extremamente palataveis. S&o exemplos
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de alimentos ultraprocessados refrigerantes, biscoitos recheados, salgadinhos de pacote,
massas prontas para bolo, balas, etc. (BRASIL, 2014; MONTEIRO et al., 2010).

O consumo de alimentos ultraprocessados em varios paises, incluindo o Brasil,
tem se tornado cada vez mais frequente, com aumento do consumo de fast foods, bebidas
acucaradas, biscoitos e snacks, alimentos comumente ricos em acucar, gordura, sédio e
pobre em fibras e outros nutrientes (BRASIL, 2019; MONTEIRO et al., 2013). Diversos
estudos tém reforcado os maleficios do alto consumo destes alimentos, tais como maior
risco de obesidade e sindrome metabdlica, doencgas cardiovasculares e aumento de
mortalidade em adultos saudaveis (CHEN et al., 2020; DICKEN; BATTERHAM, 2022;
PAGLIALI et al., 2021). Ressalta-se, ainda, resultado de revisdo sistematica com 37
estudos de coorte que mostra que varias doencas crénicas estdo associadas ao aumento
do consumo de alimentos ultraprocessados, mesmo apds o controle do perfil nutricional
da dieta nas andlises (DICKEN; BATTERHAM, 2022). Além disso, o consumo de
alimentos ultraprocessados esti associado a doengas crdnicas como cardiovasculares
(BONACCIO et al., 2022) e cancer colorretal (WANG et al., 2022), também, mesmo

apos o ajuste pela qualidade da dieta.

O consumo de alimentos ultraprocessados em detrimento de alimentos in natura
ou minimamente processados tém crescido no Brasil (BRASIL, 2019). Segundo a
Pesquisa de Orcamentos Familiares realizada entre 2017 e 2018, 20,3% das calorias
consumidas pelas mulheres brasileiras com dez ou mais anos de idade foi proveniente de
alimentos ultraprocessados. Dentre estes alimentos, 2,7% corresponderam ao consumo
de margarina, 2,9% de biscoitos salgados ou salgadinho “de pacote”, 2,3% de pées, 1,7%
de biscoitos doces e 1,6% com frios e embutidos (BRASIL, 2019).

Entre gestantes também se observa expressiva participacdo dos alimentos
ultraprocessados no consumo alimentar. Estudo realizado por Graciliano; Silveira;
Oliveira (2021) com 295 gestantes atendidas em Unidades Bésicas de Saude em Maceio,
Alagoas, verificou que 22% do consumo médio de energia das gestantes foram
provenientes de alimentos ultraprocessados. Biscoitos doces e salgados e salgadinhos de
pacote contribuiram com 9,5% da energia média ingerida pelas gestantes. Outro achado
importante deste estudo refere-se ao menor consumo de alimentos tradicionalmente
brasileiros, como arroz, feijdo, raizes e tubérculos, ao passo que os alimentos
ultraprocessados tiveram aumento no consumo, o que evidencia, segundo os autores, 0

potencial negativo de tais alimentos na cultura alimentar regional, além de serem
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promotores de doencas crbnicas ndo transmissiveis (GRACILIANO; SILVEIRA,;
OLIVEIRA, 2021).

Estudo transversal realizado com 125 gestantes de alto risco mostrou que 25,46%
do consumo alimentar das gestantes eram provenientes de alimentos ultraprocessados e
verificou-se que o consumo de agUcar e sodio superou as recomendacdes, enquanto fibras,
calcio, folato e ferro ficaram abaixo das recomendacdes para gestantes, concluindo,
assim, que a ingestao desses alimentos afeta negativamente os padrBes alimentares das
gestantes (PAULINO et al., 2020).

Revisdo sistematica realizada por Pagliai et al. (2021) mostrou que o consumo de
alimentos ultraprocessados esta associado & obesidade, sindrome metabdlica e doencas
cardiovasculares na populacdo adulta, além de aumento de depressdo, doencas
cerebrovasculares e aumento do risco de mortalidade por todas as causas. Recente revisao
sistematica conduzida por Paula et al., (2022) mostrou que nos estudos de coorte com
gestantes houve associagéo do consumo alimentar de alimentos ultraprocessados e o risco
aumentado de diabetes mellitus gestacional e pre-eclampsia. Em relacdo ao impacto desse
comportamento alimentar inadequado em gestantes, o consumo de ultraprocessados esta
associado a maior ganho de peso materno, e maior adiposidade do neonato (GOMES et
al., 2021; ROHATGI et al., 2017), e ainda, a reducdo da ingestao de ferro e da qualidade
da dieta da gestante (GRACILIANO; SILVEIRA; OLIVEIRA, 2021).

36 FATORES ASSOCIADOS AO CONSUMO DE FERRO E ACIDO FOLICO
POR GESTANTES

Diferentes fatores socioecondémicos e ambientais estdo associados a ocorréncia de
anemia no processo salde/doenca: falta de assisténcia pré-natal e distancia do servico de
salide, acesso a alimentacdo adequada, inseguranca alimentar e nutricional, condicGes de
moradia e o regime de ocupacdo da residéncia (cessao/invasdo), falta de tratamento do
lixo domiciliar, entre outras (CAMPIGOTTO et al., 2015; FILHO, 2003; OLIVEIRA,
BARROS; FERREIRA, 2015). Estas situac0es expressam condi¢fes de vida
marcantemente adversas que podem contribuir, de forma isolada ou interativa, com a
génese das diferentes anemias maternas (CAMPIGOTTO et al., 2015; FILHO, 2003).
Corroborando com isso, segundo Frick; Frizzo (2018), fatores como limitada
escolaridade, baixa renda familiar mensal e reduzida ingest&o de alimentos ricos em ferro

refletem diretamente na predisposicdo da gestante para desenvolvimento de anemia
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ferropriva (FRICK; FRIZZO, 2018). Oliveira; Barros; Ferreira (2015) mostraram que
maiores risco para anemia em gestantes na cidade de Macei0 relacionaram-se as
variaveis: idade <19 anos, idade >35 anos, maior nimero de membros no domicilio, ndo
ter abastecimento de agua pela rede geral, tabagismo e inseguranca alimentar. Outro
estudo com 611 gestantes que realizaram pré-natal no Instituto de Medicina Integral Prof.
Fernando Figueira (IMIP), hospital de referéncia em Recife, mostrou que entre os fatores
associados estudados, a baixa escolaridade materna, raca branca e o baixo peso materno

estiveram significantemente associados com a anemia (SILVA, 2012).

Em relacéo a escolaridade, ha outros estudos mostram que a ingestdo insuficiente
de folato em gestantes e a anemia ferropriva estdo associadas a baixa escolaridade
(FRICK; FRIZZO, 2018; RODRIGUES; GUBERT; SANTOS, 2015; SATO etal., 2010).
Alem disso, o baixo consumo de folato esta associado a baixa renda, além de estar mais
presente em gestantes mais jovens e que faziam menor numero de refei¢es por dia
(RODRIGUES; GUBERT; SANTOS, 2015).

Sobre a qualidade da alimentagéo de gestantes, estudo realizado na China mostrou
que escolaridade, ocupacéo e renda também se associaram negativamente a alimentagao
inadequada (LI et al., 2019). Além disso, de acordo com o Programa das Nagdes Unidas
para o Desenvolvimento - PNUD (BRASIL, 2018), o nivel de escolaridade da mée
influencia o pré-natal adequado durante a gravidez. Segundo o Ministério da Saude,
mulheres com nivel superior e pertencentes as classes econdmicas de maior renda tém
chances significativamente maiores de realizar pelo menos seis consultas de pré-natal e
uma consulta de puerpério do que aquelas em situacdo mais desfavoravel (BRASIL,
2009). A assisténcia pré-natal mostra-se importante, uma vez que por meio dela é possivel
acompanhar ndo sé o desenvolvimento do bebé, mas a salde materna, impactando
diretamente a saude da crianca. Segundo Ferreira; Moura; Cabral Janior (2008), o inicio
tardio do pré-natal esta associado com o desenvolvimento de anemia durante a gestacédo
e merece maior atencdo do setor publico. O estudo de Ferreira et al (2018) apontaram
maior prevaléncia de anemia entre as mulheres que néo realizaram o pré-natal adequado
e as gestantes que tiveram gestacGes multiplas, mostrando a importancia da assisténcia
adequada a saude como fator de prevenc¢éo a anemia e desfechos gestacionais adversos
(FERREIRA et al., 2018).

O estudo de Vieira et al (2020) avaliou a qualidade da dieta de gestantes

adolescentes assistidas na Rede Béasica de Saude pelo indice de Qualidade da Dieta
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Adaptado para Gestantes e mostrou que 0s componentes mais fortemente associados com
a classificacdo da dieta como “pobre em qualidade” foram os alimentos ultraprocessados
e baixo consumo de fibras (VIEIRA et al., 2020). Apesar de escassos 0s estudos que
associam o consumo de ultraprocessados a anemia, ha evidéncias que o aumento da
participacdo dos alimentos ultraprocessados na dieta mostrou-se inversa e
significativamente associado ao teor de ferro e outros nutrientes, como vitaminas B12, D,
E, niacina e piridoxina, cobre, fésforo, magnésio, selénio e zinco na populacéo brasileira
com dez anos de idade ou mais (n=32.898), utilizando a Pesquisa de Orgamentos
Familiares de 2008/2009 (LOUZADA et al., 2015).

A avaliagdo do consumo de macro e micronutrientes em gestantes e seus fatores
associados impacta diretamente na salde do bindmio mae e filho, considerando a
gestacdo como um periodo fundamental para a promo¢do e manutencdo de uma

alimentacdo adequada e saudavel.
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4. OBJETIVOS
4.1 OBJETIVO GERAL
Estimar a prevaléncia de anemia materna em gestantes brasileiras e analisar o

consumo de alimentos ultraprocessados e outros fatores associados a ingestao de ferro e

folato por gestantes do Distrito Federal.
42  OBJETIVOS ESPECIFICOS

= Estimar a prevaléncia nacional de anemia em gestantes brasileiras por meio

de revisdo sistematica e metanélise (Artigo 1);

= Avaliar o consumo de alimentos ultraprocessados e outros fatores associados
a ingestdo de ferro e folato por gestantes acompanhadas na Atencdo Primaria
a Saude do Distrito Federal (Artigo 2).
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S. METODOLOGIA

5.1  ARTIGO 1: REVISAO SISTEMATICA DE LITERATURA (The prevalence of

nutritional anaemia in Brazilian pregnant women: systematic review and meta-analysis)

5.1.1 Tipo de Estudo

Estudo de revisdo sistematica realizado conforme recomendagdes do checklist do
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) e seu
protocolo foi registrado na plataforma PROSPERO (Prospective Register of Systematic
Reviews) sob o cddigo CRD42021261303.

5.1.2 Critérios de Inclusdo

Foram incluidos na revisdo, estudos que apresentassem dados de prevaléncia de
anemia em gestantes saudaveis no Brasil considerando todos os trimestres gestacionais,
e que apresentassem critérios para definicdo de anemia. As participantes de 10 a 19 anos
foram consideradas adolescentes. A tabela 1 mostra os critérios utilizados para selecéo

dos estudos.

Tabela 1 — Populagédo, Exposicdo, Comparacéo, Desfecho e Desenho do Estudo (PICOS).

Parameter Criteria
P (Populagéo) Gestantes brasileiras de todos os
trimestres gestacionais
I/E (Intervencao/Exposicao) -

C (Comparacéo) -

O (Desfecho) Prevaléncia de anemia em gestantes
no Brasil

S (Desenho do estudo) Estudos observacionais,

longitudinais e transversais

5.1.3 Critérios de Excluséo

Foram excluidos da revisdo: estudos em animais, cartas aos editores, resenhas,
opinides pessoais, capitulos de livros, comentarios, editoriais e qualquer publicacdo sem
dados primérios. Ndo houve restricdo quanto a data de publicacdo, nem ao idioma

utilizado.
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5.1.4 Fontes de Informacédo e Estratégia de Busca

A estratégia de busca foi revisada por um pesquisador com experiéncia em
revisdes sistematicas e realizada de acordo com os critérios estabelecidos pelo Peer
Review of Electronic Search Strategies (PRESS checklist). As buscas foram realizadas
no dia 29 de junho de 2021 e atualizadas no dia 10 de novembro de 2022 nas seguintes
bases de dados: Medline, Scopus, Embase, Web of Science, Lilacs e Scielo. Tambeém foi
realizada uma busca na literatura cinzenta utilizando Google Académico, Google
Académico e Catalogo de Teses e Dissertacdes da CAPES. As listas de referéncias dos
artigos selecionados foram pesquisadas manualmente para identificar estudos nédo

recuperados nas bases de dados.

Os dados ausentes foram buscados por e-mail aos autores correspondentes. Os
registros foram baixados em planilna do Microsoft Excel, adicionados a uma ficha
padronizada de coleta de dados, e as duplicatas foram removidas por meio do software
Mendeley®. O software Rayyan® foi utilizado para verificacdo de possiveis referéncias

duplicadas e para triagem de estudos potencialmente elegiveis.

As palavras-chave utilizadas na estratégia de busca foram encontradas em
Medical Subject Headings e Health Sciences Descriptors. A estratégia de busca foi
revisada por um pesquisador experiente na realizacdo de revisdes sistematicas, de acordo
com o PRESS checklist (MCGOWAN et al., 2016).

A estratégia de busca utilizada e adaptada para bases de dados foi construida pelos

seguintes descritores e operadores booleanos:

Medline — Pubmed (((Pregnancy OR "Pregnant women" OR Gravidity OR
Pregnant OR Gravid OR Antenatal OR Antepartum OR Gestation) AND (Brazil OR
Brazilian)) AND (anemia OR anaemia OR haemoglobin OR hemoglobin OR haematocrit
OR hematocrit OR "iron deficiency anemia” OR "iron deficiency anaemia” OR "human
hemoglobin” OR "human haemoglobin”™ OR "hemoglobin levels" OR "haemoglobin
levels" OR "lIron deficiency” OR "lron-Deficiency Anemia” OR "Maternal anemia” OR
ferritin)) AND ("Observational Study" OR "Cohort study"” OR "Longitudinal study" OR
"Follow-up study" OR Cohort OR Longitudinal OR Prospective OR Retrospective OR
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"Incidence study" OR Follow-up OR "Prevalence study" OR Prevalence OR "Cross-

Sectional Study" OR Cross-Sectional OR frequency).

A busca realizada no Google Académico se limitou aos primeiros 200 artigos mais
relevantes. Nenhum dos filtros de idioma, data de publicacdo ou status foram aplicados
aos resultados de cada base de dados. Mais informacGes acerca das estratégias de busca

podem ser visualizadas no Apéndice 2.
5.1.5 Selecdo dos Estudos e Extracdo dos Dados

O processo de selecéo dos estudos foi realizado em duas etapas. Na primeira etapa,
duas pesquisadoras fizeram a triagem dos artigos por meio da leitura dos titulos e
resumos, eliminando aqueles que ndo atendiam aos critérios de elegibilidade. Na segunda
etapa, as pesquisadoras leram os demais artigos na integra e decidiram pela inclusdo ou
ndo do artigo. Nos casos de divergéncia entre as autoras, a decisao de incluir ou excluir

um artigo foi tomada por consenso.

Para minimizar a possibilidade de erros durante o processo de extracdo das
informacdes, os dados foram extraidos dos artigos incluidos por uma pesquisadora e

verificados pelo outra.

Os dados foram extraidos por dois autores independentes e inseridos em planilha
Excel contendo os seguintes campos: nome do autor, ano do estudo, ano de publicacao,
regido geografica do Brasil, desenho do estudo, local de coleta de dados, idade da
gestante, trimestre gestacional, tamanho da amostra, método de coleta de hemoglobina e
hematdcrito, prevaléncia de anemia e uso de suplementacdo de antianémicos. Foram
feitas pelo menos duas tentativas de contato por e-mail com os autores para obter
informacdes adicionais, quando ndo estavam disponiveis nos artigos, ou para solicitar o

texto completo, quando ndo estavam disponiveis.

Alguns estudos ndo forneceram IC 95% para a prevaléncia de anemia, por isso foi
calculado por meio do site Open Epi (DEAN AG, SULLIVAN KM, [s. d.])utilizando o

tamanho da amostra e o niimero de eventos na amostra.
5.1.6 Avaliacédo da Qualidade Metodoldgica dos Estudos

A qualidade metodoldgica dos estudos foi realizada por meio da ferramenta JBI

Critical Appraisal Checklist for Studies Reporting Prevalence Data elaborada pelo
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Instituto Joanna Briggs. A avaliacdo da qualidade do estudo foi realizada pelas duas

pesquisadoras.

O instrumento consiste em nove perguntas de quatro perspectivas (sim, ndo, nao

claro e ndo aplicavel):
1. A estrutura da amostra foi adequada para abordar a populacédo-alvo?
3. O tamanho da amostra foi adequado?
4. Os sujeitos do estudo e o cenario foram descritos detalhadamente?

5. A andlise dos dados foi realizada com cobertura suficiente da amostra

identificada?
6. Foram utilizados métodos véalidos para a identificacdo da condigdo?

7. A condicdo foi medida de forma padrdo e confiavel para todos o0s

participantes?
8. Houve analise estatistica apropriada?

9. A taxa de resposta foi adequada e, se ndo, a baixa taxa de resposta foi

gerenciada adequadamente?

O risco de viés foi considerado baixo quando a resposta para todos os itens foi

“sim” e alto se a resposta fosse “ndo” ou “ndo clara” para pelo menos um dos itens.

O Grading of Recommendations Assessment, Development, and Evaluation
(sistema GRADE) foi usado para resumir a qualidade geral das evidéncias de estudos
agrupados. O escore de evidéncia comegou em evidéncia de alta qualidade e foi rebaixado
em um ou dois niveis se um dos seguintes critérios pré-especificados estivesse presente:
(1) Risco de viés (considerando método de amostragem inadequado ou analises
estatisticas em mais de 75% dos estudos). (2) Inconsisténcia (a heterogeneidade foi
considerada importante quando 1% apresenta valores superiores a 40%). (3) Indireta
(rebaixamento se menos de 25% dos estudos ndo utilizaram métodos validos e confiaveis
para coleta de dados). (4) Imprecisdo (rebaixamento para imprecisdo se mais de 75% dos
estudos com tamanho amostral pequeno (< 500) (5) Viés de publicagdo (foi considerado

quando a significancia de p < 0,05).
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5.1.7 Analise dos Dados

O desfecho primério da analise foi a prevaléncia de anemia com intervalo de
confianca de 95% (1C95%). Além disso, a analise qualitativa incluiu artigos considerando
trimestres gestacionais, idade, regido geografica, suplementacdo antianémica, estudos
antes e apos fortificacdo e politicas publicas de suplementacdo e periodo de publicacao

do estudo (antes e apds 2011).
5.1.7.1 Metandlise e Analise da Heterogeneidade

A metanalise foi realizada utilizando modelos de efeitos aleatérios e pelo método
do inverso de variancia. A magnitude da heterogeneidade dos estudos foi verificada pelo
I-quadrado de Higgins e Thompson (I?) (RODRIGUES; ZIEGELMANN, 2010). Foi

construido grafico forest plot das prevaléncias e intervalos de confianca de cada estudo.
5.1.7.2 Meta-regressdo e Analise de Subgrupos

Analise de subgrupos e meta-regressdes foram realizadas para verificar a origem
da heterogeneidade nos estudos incluidos na revisdo (DEEKS, J.J.; HIGGINS, J. P. T ;
ALTMAN, 2020). Na anélise de subgrupos, foram utilizadas as seguintes covariaveis:
tamanho da amostra (< 500 e >500), idade (adolescente, adulto e adolescente e néo
notificado), regido geografica do Brasil (Norte, Nordeste, Sul, Sudeste e Centro-Oeste),
periodo de publicacdo (antes ou ap6s 2004 e 2011), trimestre gestacional medido (todos,
apenas em um ou dois trimestres e nao relatados), método de determinacao de Hb (capilar,

venoso ou ndo relatado) e qualidade metodoldgica (alta ou baixa).
5.1.7.3 Anélise do Viés de Publicacao

O viés de publicacdo consiste na tendéncia de os estudos publicados estarem
diferente da realidade em raz&o, por exemplo, de os resultados ndo serem publicados
quando os achados ndo sdo favoraveis ou da falta de interesse dos periodicos cientificos
em publicar resultados negativos (sem significancia estatistica). Em revis@es sistematicas,
este viés pode ser identificado por meio do grafico de funil e de testes estatisticos
(PEREIRA; GALVAO, 2014).

O viés de publicacdo foi avaliado por meio do grafico de funil e do calculo do
teste de Egger (EGGER M, SMITH GD, 2001), com significancia de p < 0,05.
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5.1.7.5 Softwares

Para a coleta dos dados, foi utilizada planilha Microsoft Excel pra Mac 2022,
versdo 16.58 e as analises dos dados foram realizadas no pacote estatistico STATA®
versao 16. (StataCorp LLC, College Station, TX, EUA), namero de série: 301506206729.

5.2  ARTIGO 2: ARTIGO ORIGINAL (Ultra-processed foods and schooling are
independently associated with lower Iron and Folic Acid Consumption by Pregnant

Women Followed in Primary Health Care).

5.2.1 Tipo de Estudo, local e amostragem

Trata-se de estudo observacional transversal derivado do projeto “Estado
nutricional de iodo, sodio e potassio no grupo materno-infantil brasileiro: um estudo
multicéntrico” realizado no Distrito Federal (DF), Brasil, entre agosto de 2019 e setembro
de 2021.

Para realizar este estudo, uma amostra aleatdria simples foi calculada usando a
ferramenta StatCalc do software Epilnfo, versdo 7.2 (Centro de Controle e Prevencéo de
Doencas, Atlanta, GA, EUA), considerando a média mensal de consultas de pré-natal na
APS no ano de 2016 como proxy para o numero de gestantes acompanhadas pela APS do
Distrito Federal (n= 18.877 - dados informados pela Secretaria Estadual de Saude do
Distrito Federal). Prevaléncia do indicador “consumo de alimentos ultraprocessados na
véspera” entre as gestantes brasileiras acompanhadas pela APS (81,5%), no mesmo ano,
do Sistema de Vigilancia Alimentar e Nutricional — SISVAN (BRASIL PUBLIC
ACCESS REPORTS, 2016).

Foi considerado o erro aceitavel de 5,5% e o intervalo de confianca de 95% (IC
95%). Ao final, definiu-se como 190 o nimero minimo de gestantes a serem incluidas e,
para antecipar possiveis perdas amostrais, acrescentou-se 20% ao numero estimado.
Assim, a amostra foi estimada em 228 gestantes. Além disso, foram selecionadas dez
unidades da APS segundo a probabilidade proporcional a proximidade com a regido
central e a maior média mensal de pré-natal realizado em 2016 (dado informado pela
SES/DF), abrangendo as regides Norte (UBS 4 Planaltina e UBS 1 Sobradinho), Centro
Norte/Sul (UBS 1 e UBS 2 Guard), Sul (UBS 1 Candangolandia), Leste (UBS 1 Paranoa),
Sudeste (UBS 4 Samambaia) e Oeste (UBS 7, UBS 9 e UBS 10 Ceilandia).
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5.2.2 Ciritérios de Inclusao e Excluséo

Foram incluidas no estudo gestantes de diferentes idades gestacionais em
acompanhamento em UBS do DF, Brasil. Foram excluidas do estudo gestantes gemelares
e que tivessem qualquer condicao fisica que pudesse distorcer os resultados da pesquisa,
como histérico de doenca ou cirurgia tireoidiana, diagnostico referido de hipo ou

hipertireoidismo, uma vez que poderiam interferir nos resultados do estudo multicéntrico.
5.2.3 Coleta de Dados

Foi aplicado questionario semiestruturado por avaliadoras treinadas para coleta de
dados sociodemograficos, econémicos, ambientais e de saude das gestantes nas UBS
previamente selecionadas. Foi realizado o recordatério de 24 horas (R24h) para coleta de
dados sobre consumo alimentar, e classificacdo dos alimentos ultraprocessados, de
acordo com a NOVA. Um segundo R24h foi coletado aleatoriamente por telefone em

20% da amostra em um dia ndo consecutivo para corrigir a variabilidade intrapessoal.

A coleta de dados foi realizada presencialmente nas UBS, enquanto as gestantes
aguardavam consulta ou realizacdo de exames do pré-natal entre agosto de 2019 a abril
de 2021. No periodo de margo a outubro de 2020 a coleta foi interrompida devido ao
distanciamento social imposto pela pandemia do Covid-19, e entre novembro de 2020 a
abril de 2021 o questionario foi realizado por telefone e apenas o recordatério 24 horas
foi realizado presencialmente. A pesquisa foi aplicada em gestantes que concordassem e

assinassem o Termo de Consentimento livre e Esclarecido - TCLE (Apéndice 1).

As informacg0es sobre antropometria (peso pré-gestacional, peso atual, estatura) e
histérico obstétrico (data da ultima menstruacdo, data da ultima ultrassonografia,
quantidade de consultas pré-natal) foram coletados da Caderneta da Gestante. A
classificacdo do estado nutricional foi realizada segundo os valores de IMC pré-
gestacional da OMS (<18,5 baixo peso, >18,5-24,9 eutrofia, >25,0-29,9 sobrepeso e
>30,0 obesidade) (WHO, 2000).

Durante a entrevista de aplicacdo do R24h, foi utilizado método de multiplos
passos do Departamento de Agricultura dos Estados Unidos (USDA 5-step multiple-pass
method), conforme os 5 passos estabelecidos pela institui¢do: (1) listagem répida inicial
de alimentos e bebidas consumidas; (2) listagem de alimentos comumente esquecidos;
(3) investigagéo sobre horario e ocasiao das refei¢des; (4) detalhamento das informacgdes

prévias incluindo descri¢cdo sobre quantidade, modo de preparo, adi¢es e marcas; e (5)
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revisao final das informacdes do recordatério. A fim de auxiliar as gestantes na
quantificacdo das porgdes consumidas, foi utilizado o Manual Fotografico de
Quantificagdo Alimentar, que contém fotos de porcdes, formas de alimentos e medidas
caseiras (CRISPIM et al., 2017).

Os dados de consumo alimentar do recordatdrio alimentar de 24h foram inseridos
no software Globodiet, desenvolvido pela GloboDiet Initiative, e analisados quanto a
composicdo de nutrientes por meio da Tabela Brasileira de Composi¢cdo de Alimentos
(TBCA). Os macronutrientes foram expressos como porcentagem da ingestdo energética
e a densidade nutricional de cada micronutriente na dieta foi expressa em mg ou pg por
1.000 kcal (BEL-SERRAT et al., 2017) enquanto a avaliagdo da ingestdo de nutrientes e
alimentos foi categorizada de acordo com o grau de processamento definido pela
classificacdo NOVA, que consiste em dividir os alimentos em quatro grupos: in natura
ou minimamente processados, ingredientes culinarios, processados e ultraprocessados
(BRASIL, 2014; MONTEIRO et al., 2010). Para o presente estudo, os percentuais de
ingestdo energética relativa dos alimentos ultraprocessados foram distribuidos em quintis
de acordo com a contribui¢do dos alimentos ultraprocessados para o valor energético total
(VET) da dieta (% kcal), de acordo com os pontos de corte de distribuicdo em quintis
(Quintil 1: 20,26%, Quintil 2: 19,82%, Quintil 3: 20, 26%, Quintil 4: 19,82% e Quintil 5:
19,82). A avalia¢do do consumo de ferro, &cido félico e energia das gestantes também foi
realizada por meio do R24h. Os nutrientes provenientes da suplementacdo alimentar ndo

foram considerados no célculo do consumo alimentar.
5.2.4 Analise dos dados

A analise descritiva foi realizada, com calculo das distribuicdes de frequéncias
relativas para as variaveis categoricas e média e intervalo de confianca de 95% (IC 95%)
para as varidveis quantitativas. Foi efetuada andlise bivariada a partir de modelos de
regressao linear simples considerando o consumo de ferro e de &cido folico (mg/1000
kcal) como varidvel desfecho. Realizou-se ainda regressao linear maltipla visando prever
o consumo de ferro e de acido félico (mg/1000 kcal), a partir de variaveis explicativas
tais como idade, idade gestacional (categorizado em trimestre), recebimento do Bolsa
Familia (ndo/sim), escolaridade (ensino fundamental, ensino médio e ensino superior),
refeicdo em casa (menos de 3 dias na semana/mais de 3 dias na semana), IMC pré-
gestacional (baixo peso, eutrofia, sobrepeso e obesidade), planejamento gravidez

(n&o/sim) e consumo de alimentos ultraprocessados (categorizado em quintil do VET).
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Para a construcdo do modelo linear multiplo, utilizou-se como critérios para a
inclusdo das variaveis explicativas o valor p<0,20, obtido na analise bivariada. No modelo
final, por sua vez, utilizou-se 0 Método Backward, sendo que aquelas variaveis com
menor significancia (maior valor p) foram retiradas uma a uma do modelo. O
procedimento foi repetido até que todas as varidveis presentes no modelo possuissem
significancia estatistica (p<0,05). O modelo foi ajustado pelas variaveis “usa suplemento
sulfato ferroso” ou “usa suplemento de acido folico” (ndo/sim) e “uso de polivitamico”
(ndo/sim). A significancia do modelo final foi avaliada pelo teste F da analise de variancia
e a qualidade do ajuste pelo coeficiente de determinacdo (R?). Os residuos foram
avaliados segundo as suposi¢fes de normalidade, homocedasticidade, linearidade e
independéncia. Além disso, realizou-se a verificacdo de multicolinearidade entre as

variaveis incluidas no modelo.

Todas as andlises foram realizadas no programa estatistico Stata, versdo 17.0
(StataCorp. 2019. Stata Statistical Software: Release 16.1. College Station, TX, USA:
StataCorp LLC).

5.2.5 Aspectos Eticos

O estudo foi submetido e aprovado pelo Comité de Etica em Pesquisa da
Faculdade de Salde da Universidade de Brasilia (UnB), sob o numero CAAE:
80172617.0.2008.0030 e parecer: 2.977.035 e pela Fundacdo de Ensino e Pesquisa em
Ciéncias da Saude (FEPECS), sob o numero CAAE: 09940819.2.3001.5553 e parecer:
3.489.243.
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6. RESULTADOS

Os resultados estdo apresentados na forma de dois artigos, sendo um artigo
de revisdo sistematica publicado pela revista Environmental Research and Public Health

(Fator de impacto 4.61) e outro um artigo original, que ainda sera submetido.
6.1  ARTIGO 1: REVISAO SISTEMATICA

Artigo publicado nas paginas subsequentes.
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Abstract: Despite the global tendency of maternal anaemia to decline, the persistence of anaemia in
Brazil is an important health problem given its vulnerability to deficiencies and the significant
increase in nutritional requirements during pregnancy. The aim of this study was to estimate the
prevalence of anaemia in Brazilian pregnant women through a systematic literature review and
meta-analysis. The systematic review was carried out according to Systematic Reviews and Meta-
Analyses PRISMA checklist recommendations and using the following electronic databases:
Medline, Scopus, Embase, Web of Science, Lilacs, Scielo, Google Scholar, and CAPES Catalog of
Theses and Dissertations. Studies that presented a prevalence of anaemia data in Brazilian pregnant
women, considering all gestational trimesters, were included. The total sample included 12792
pregnant women covering all gestational trimesters. The pooled prevalence of anaemia in Brazilian
pregnant women was 23% (95% CI: 20-27), with the highest prevalence in the Northeast Region at
26% (95% CI 23-29), while the lowest prevalence was observed in the North Region with 17% (95%
CI 14-20). Among the subgroups, no statistical difference was observed. The prevalence of anaemia
status in Brazil is still classified as a moderate public health problem according to the World Health
Organization maternal anaemia classification.

Keywords: pregnancy; anaemia; iron; prevalence; Brazil; meta-analysis

1. Introduction

Maternal anaemia is one of the most common nutritional deficiencies during
pregnancy and is defined as a haemoglobin level below 11 g/dL, according to the World
Health Organization (WHO) criteria [1,2]. Maternal anaemia can occur due to several
factors, including acute infections, chronic inflammation, and single or combined
deficiencies of nutrients such as folic acid, vitamin B12, and iron deficiency, the latter
being the most common [3-5]. Iron deficiency anaemia occurs due to insufficient iron
serum levels in the blood, which reduces the amount of haemoglobin in red blood cells,
responsible for transporting oxygen to the body tissues [6]. During pregnancy, this
reduction is justified by a hemodilution process, the disproportionate increase in plasma
volume to the erythrocyte mass [1]. Further, the reduced woman'’s iron deposit is related
to the higher serum haemoglobin levels and the developing fetus” increased demand [5].

Iron deficiency anaemia is considered a major contributor to maternal and fetal
morbidity and mortality, especially in low and middle-income countries. This anaemia
can have serious consequences, such as an increased risk of premature birth, low birth
weight, and infant death [1,7], and is considered a worldwide public health problem [8].
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In addition, maternal iron deficiency anaemia can affect iron concentrations in the
umbilical cord blood of newborns [3], and fetal-neonatal iron deficiency can cause a
decrease in auditory recognition memory in infants [9]. Folic acid deficiency is linked with
increased neural tube defects, and low maternal erythrocyte folate is also associated with
low birth weight and increased risk for small-for-gestational-age (SGA) babies [10,11].
Vitamin B12 deficiency anaemia can affect fetal growth and development, and this
deficiency during childhood is associated with neurological complications [12]. Regarding
the mothers, symptoms of anaemia include pallor, fatigue, and tachycardia, and depleted
blood reserves during childbirth can increase the need for blood transfusions and lead to
placental abruption, heart failure, preeclampsia, and death [11].

To reduce the prevalence of anaemia in Brazil, two important public policies for the
control of iron deficiency were established. In 2004 the fortification of wheat and corn
flour with iron and folic acid was mandatory for industrialized foods and from 2005 the
supplementation advice of 40 mg of elemental iron for pregnant women, every day, until
the end of pregnancy was provided [13].

Although the WHO carries out worldwide periodic monitoring of anaemia in various
groups, the last official data regarding the prevalence of anaemia in pregnant women in
Brazil was published by the WHO in 2015. This data estimated that the global prevalence
of anaemia for pregnant women aged 15-49 years in 2011 was 38.2% (95% CI 33-42), the
African region presented 46.3 (95% CI 40-51), region of the Americas 24.9% (95% 19-32),
European region 25.8% (95% CI 19-33) and South-East Asia region 48.7% (95% CI 36-58).
Brazilian pregnant women presented a prevalence of 32% (95% CI 11-62) [4]. The global
prevalence of anaemia in pregnant women decreased from 43% (95% CI 39-47) to 36%
(95% CI 34-39) considering the period 1995 to 2019 [14,15], but it is still considered a
moderate-to-severe public health problem [4]. Regarding Brazilian pregnancy rates, the
WHO Global Health Observatory reports in 2019 the estimated prevalence of 19.1% (95%
CI9.7-38.0), which was classified as mild-to-moderate prevalence [16].

Maternal anaemia in Brazil has been studied since the 1970s, especially in the period
between 1970 and 1990. After this period, there was a reduction in the number of studies
investigating the prevalence of anaemia in pregnant women [17]. Brazil is facing a
nutritional transition characterized by the existence of a double load of diseases,
contemplating the steady rise in obesity prevalence associated with the persistence of
anaemia in the maternal-infant group [18]. Considering the anaemia as a nutritional
deficiency, the absence of recently published national data, and the scarcity of nationally
representative studies, we conducted a systematic review and meta-analysis to update the
prevalence of anaemia in pregnant women in Brazil.

2. Materials and Methods

This systematic review was conducted according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses PRISMA checklist [19] (Table S3) and
registered in the International Prospective Register of Systematic Reviews (PROSPERO),
number CRD42021261303.

2.1. Eligibility Criteria

The eligibility criteria were studies that presented anaemia prevalence data in
healthy pregnant women in Brazil, considering all gestational trimesters, and presented
defined criteria for anaemia diagnosis. Subjects from 10 to 19 years of age were considered
adolescents and women over 19 years old were considered adults [20].

The following criteria were excluded from the review: studies conducted with
unhealthy pregnant women, self-reported anaemia, letters to the editors, reviews,
personal opinions, book chapters, comments, editorials, and any publication without
primary data.

The searches were carried out by two authors with systematic review expertise in
English and Portuguese languages and no restrictions regarding the publication date.
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2.2. Information Sources

The search strategy was performed according to the criteria established by the Peer
Review of Electronic Search Strategies (PRESS checklist) [21]. The article search was
carried out on 29 June 2021 and updated on 10 November 2022. The electronic databases
Medline, Embase, Scopus, Web of Science, Lilacs, and Scielo were used. Gray literature
studies that met the eligibility criteria established in this review were examined using
Google Scholar searching in English and Portuguese. Brazilian thesis and dissertation
research were identified by searching abstracts in the CAPES thesis and dissertation
directory. Reference lists of entered articles were manually searched to identify studies
not retrieved in the databases.

Missing data were sought via emails to the corresponding authors. Records were
downloaded to a Microsoft Excel spreadsheet, added to a standardized data collection
form, and duplicates were removed using Mendeley® software. Rayyan® software was
used for checking possible duplicate references and to triage potentially eligible studies.

2.3. Search Strategy

The keywords used in the search strategy were found in Medical Subject Headings
and Health Sciences Descriptors. The search strategy was reviewed by researchers
experienced in performing systematic reviews, according to the checklist of the Peer
Review of Electronic Search Strategies (PRESS checklist) [21].

The search strategy was adapted for each database using the following Boolean
descriptors and operators: (Pregnancy OR “Pregnant women” OR Gravidity OR Pregnant
OR Gravid OR Antenatal OR Antepartum OR Gestation) AND (Brazil OR Brazilian) AND
(anemia OR anaemia OR haemoglobin OR hemoglobin OR haematocrit OR hematocrit
OR “iron deficiency anemia” OR “iron deficiency anaemia” OR “human hemoglobin” OR
“human haemoglobin” OR “hemoglobin levels” OR “haemoglobin levels” OR “Iron
deficiency” OR “Iron-Deficiency Anemia” OR “Maternal anemia” OR ferritin) AND
(“Observational Study” OR “Cohort study” OR “Longitudinal study” OR “Follow-up
study” OR Cohort OR Longitudinal OR Prospective OR Retrospective OR “Incidence
study” OR Follow-up OR “Prevalence study” OR Prevalence OR “Cross-Sectional Study”
OR Cross-Sectional OR frequency).

The search performed on Google Scholar was limited to the first 200 most relevant
articles [22]. None of the language, publication date, or status filters were applied to the
results of each database. Search strategies are detailed in Table S1.

2.4. Studies Selection

The study selection process was carried out in two stages. Firstly, the titles and
abstracts of the retrieved articles were screened. Then, the remaining citations were fully
read to evaluate the potentially eligible studies. Studies were included if the eligibility
criteria were met. Then, data were extracted from the studies that remained. In cases of
divergence between authors, the decision to include or exclude an article was taken by
consensus.

2.5. Data Extraction

Data were extracted by two independent authors and entered into an Excel
spreadsheet containing the following fields: author’s name, year of study, year of
publication, Brazil geographic region, study design, local data collection, age of pregnant
women, gestational trimester, sample size, method of haemoglobin and haematocrit
collection, the prevalence of anaemia and uses of antianemics supplementation. At least
two attempts were made to contact authors to obtain additional information or to request
the full text when it was not available in the articles.
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Some studies did not provide 95%CI for the prevalence of anaemia, so it was
calculated through the website Open Epi [23], using the sample size and the number of
events in the sample.

2.6. Appraisal of Methodological Quality

The JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data by the
Joanna Briggs Institute was used to assess the methodological quality of the studies [24].

The instrument consists of nine questions and four answers (yes, no, unclear, and not
applicable): (1) Was the sample frame appropriate to address the target population? (2)
Were study participants recruited in an appropriate way? (3) Was the sample size
adequate? (4) Were the study subjects and setting described in detail? (5) Was data
analysis conducted with sufficient coverage of the identified sample? (6) Were valid
methods used for the identification of the condition? (7) Was the condition measured in a
standard, reliable way for all participants? (8) Was there appropriate statistical analysis?
(9) Was the response rate adequate, and if not, was the low response rate managed
appropriately? [24].

The risk of bias was considered low when the answer to all items was “yes” and high
if the answer was “no” or “unclear” to at least one of the items. The risk of bias assessment
was used as a parameter in the heterogeneity analysis of the included studies; however,
it was not used as a criterion for their exclusion.

2.7. Summary Measures and Data Analysis

The primary outcome of the analysis was the anaemia prevalence with a 95%
confidence interval (95% CI). In addition, the qualitative analysis included articles
considering gestational trimesters, age, geographic region, use of antianaemic
supplementation, studies before and after fortification and supplementation public
policies, and study publication period (before and after 2011).

The meta-analysis was performed using random effects models and the inverse of
variance method. The magnitude of heterogeneity of the studies was verified by the
Higgins and Thompson I-square (I2) [25]. A forest plot was constructed of the prevalence
and confidence intervals of each study.

2.8. Assessment of Heterogeneity and Publication Bias

Subgroups analysis and meta-regressions were performed to verify the source of
heterogeneity in the studies included in the systematic review. In the subgroup analysis,
the following covariates were used: sample size (<500 and >500), age (adolescent, adult
and adolescent, and not reported), Brazil geographic region (North, Northeast, South,
Southeast, and Midwest), period of publication (before or after 2004 and 2011), measured
gestational trimester (all, only in one or two trimesters, and not reported), Hb
determination method (capillary or venous) and methodological quality (high or low).

Publication bias was assessed using the funnel plot and the calculation of the Egger
test [26], with a significance of p < 0.05. Data analysis was performed using STATA®
version 16.

2.9. Quality of Meta-Evidence

The Grading of Recommendations Assessment, Development, and Evaluation
(GRADE system) was used to summarize the overall quality of the evidence from pooled
studies. The evidence score started at high-quality evidence and was downgraded by one
or two levels if one of the following pre-specified criteria was present: (1) Risk of Bias
(considering inappropriate sampling method or statistical analyses in more than 75% of
studies); (2) Inconsistency (heterogeneity was considered important when I?> presents
values of more than 40%); (3) Indirectness (downgrade if less than 25% of studies did not
use valid and reliable methods for data collection); (4) Imprecision (downgrade for
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imprecision if more than 75% of studies had a small sample size (<500); (5) Publication
bias (was considered when the significance of p < 0.05).

3. Results
3.1. Selected Studies

The search in eight electronic databases, including the gray literature and Google
Scholar, resulted in 3100 records identified. After removing duplicates, a total of 2118 was
screened based on titles and abstracts. One hundred and ten articles with the potential for
full text were read. Of these, 73 were excluded due to not meeting eligibility criteria
(Figure 1). Table 5S4 shows the reasons for excluding each article. After a complete reading,
37 [27-63] articles were included in this systematic review.

[ e R T s e ]

Records identified from databases
(= 3100):

-Medline (n=355)

-Embase (n= 675) Records removed before screening:
-Scopus (n= 259) Duplicate records removed (;1=982)
-Web of Science (n=262)
~Lilacs (BVS) (n= 128)

- Scielo (n=103)

-CAPES (n= 297)

S -Google Scholar (n=1021)

— !

Records screened Records excluded after title and abstract
(n=2118) — review (1= 2008)

|

Identification

Screening

Full articles excluded with reasons (n=73)

Full-text articles essessed for yU dary data (39)
- » se secondary data
- eligibility (r=110) 2) Text not available for full reading and
author did not respond (11}
l 3) Abstract of Congress or Seminar (7)
) 4) No prevalence data (5)
Articles included in review 5} Article uses cohort data already included
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= 6) The anaemia classification criteria is not
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E 7} Anemia only reported by the pregnant
i - ] . woman (1)
Articles included in meta-analysis 8) Study with puerperal women only (1)
(1= 37) 9) Study carried out outside Brazil (1)
|
10) Literature Review (1)
11) Author did not respond with additional
information (1)

Figure 1. Flowchart of the study selection process. Adapted from PRISMA.
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3.2. Characteristics of the Studies

The total sample included 12792 pregnant women covering all gestational trimesters.
The gestational week varied between seven [35] and 42 [40] and the age between 10 [29]
and 49 years [29,58]. Thirty four studies (91.89%) presented cross-sectional design [27-
35,37-54,56-62] and three (8.11%) were cohorts [36,55,63]. Among the selected articles,
two studies were carried out with only pregnant adults [34,58] and four studies evaluated
only adolescents [30,41,49,61]. The years of publication ranged from 1974 [57] to 2021 [56].
Of the articles included, 26 (70.27%) [27,29,47-50,52-56,58,33,59,60,62,63,34,36—
38,42,45,46] were carried out after 2004, the year of implementation of the public policy
for fortification of wheat and corn flour with iron and folic acid, and 12 (32.43%)
[27,35,36,38,46,48,50,52-55,63] were carried out after 2011, the year of the last anaemia
prevalence data published by the WHO in 2015 [4].

The majority of the studies were carried out in the Northeast region (1 = 16; 43.24%)
[27,28,34,38,39,42,46,47,50-54,56,62], followed by the Southeast region (n=11; 29.73%) [30-
32,40,41,44,49,55,57,61]. Four studies evaluated the Midwest region (10.81%) [33,45,58,59],
two the North region (5.41%) [48,60], and four the South region (10.81%) [29,35-37]. Table
1 summarizes the main results of the studies.
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Table 1. Summary of included studies” characteristics.
Geographic Location of Gestational capillary Criteria for Prevalence Quality
A 1
Author I?;i}(; Region of ;::}; data oien(;a;lg)e age (range or Ssairzr;pne or anemia of anaemia 95% CI Grade
Brazil 8 collection mean) venous status (%) (risk)
Soares et al Cross- Primary WHO (Hb < .
202 heast 12-4 R 27 Vv 26. 22.01;324 High
(2021) [56] 020 Northeas sectional  health unit > N 8 MOUS 11 g/dl) 698 01;3243  Hig
Figueiredo et Primary WHO (Hb < .
2013 - 2017 h h 13-4 R 22 24, 21.64;28.4 High
al 2019) [63] 013 -20 Northeast Cohort health unit 3-46 N 6 Venous 11 g/dl) 9 64;28.43 ig
Santana et al Cross- Primary WHO (Hb < ) .
(2019) [46] 2012 Northeast sectional health unit NR NR 208 Venous 11 g/dl) 16.8 12.2;22.37  High
Bezerra et al Cross- . 1st, 2nd and WHO (Hb < .
2014 h 14-37 4 7 1.72;17. High
(2018) [50] 0 Northeast sectional Community 3 3rd Trimester > Venous 11 g/dl) 17.08 '8
Frick et al Cross- Primary . WHO (Hb < . .
(2018) [29] 2009 - 2011 South sectional health unit 10-49 1st Trimester 107 Venous 11 g/dl) 14.02 8.37;21.59  High
Magalhaes et Cross- Primary 1st, 2nd and . WHO (Hb < ' .
al (2018) [34] 2010-2011  Northeast sectional health unit 20-35 ard Trimester 328 Capillary 11 g/dl) 18.9 14.94;23.41  High
Miranda et al ) WHO (Hb < )
201 h h 13-4 R 41 . 4.29;37.51  High
(2018) [36] 015 Sout Cohort Community 3-46 N 3419 Venous 11 g/dl) 35.9 34.29;37.5 ig
Neme et al Cross- Primary WHO (Hb < _ .
(2017) [37] 2008 South sectional health unit NR NR 91 Venous 11 g/dl) 35.16 25.88;45.38  High
Santos (2016) Cross- Primary 2nd WHO (Hb < ) )
(48] 2015 -2016 North sectional health unit 13-40 Trimester 506 Venous 11 g/dl) 15.4 12.3;18.9 High
Silva (2015) Cross- Primary 1st, 2nd and WHO (Hb < ) )
[54] 2013 Northeast sectional health unit 13-41 3rd Trimester 349 Venous 11 g/dl) 22.64 18.47;27.25  High
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O(lz“éfg)a[géfl 2014 Northeast Sirti’;al h:;ﬁtyut 14- 44 NR 428 Capillary Wi(?g/(?l;K 28.30 24.16;32.68  Low
Sﬂv?&_)gz]m) 2013 Northeast Secgr‘::ls;}z . hf;llgl‘tyut 14— 40 31:;1"2;1121233 201 Venous Wicg/g’ S 278 2199;3436  High
A(‘;gfg;’[;‘i‘l 2011 Northeast Seccrt?;ial Hospital 1540 ;jﬁ‘is:tjr 5  Venous Wi?g/(g’;< 203 11.51;32.02  High
e e A
s e S U S vew MO o
o wn Sy e SR e MO e
SIVa@012) 5011 2012 Northeast O Hospital ~ 18-35 NR 611 Venous " HOWP< g9 26423367 High
[52] sectional 11 g/dl)
i W et O e T im0 Vews GO w7 mssas e
S(;gigj F;;]I 2004-2008  Southeast Cohort Piﬁ?l 15-37 NR 183 Venous WEC;/(E;K 104 6.55;1545  High
G e ST S a0 amer
S(;gég; [ei;;l NR Southeast seCcrt?(fri-al Prjir;zial 13-17  3rd Trimester 24 Venous WiC;/(gﬁ)< 41.6 234561.79  High
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Ferreira et al Cross- . 1st, 2nd and . WHO (Hb < ) .
(2008) [62] 2007 Northeast sectional Community 16-43 ard Trimester 150  Capillary 11 g/dl) 50 42.04;57.96  High
Sakamoto . Cross- University 1st, 2nd and WHO (Hb < ) .
(2008) [45] 2007 Midwest sectional Hospital 14-42 3rd Trimester 233 Venous 11 g/dl) 18 13482336  High
Paiva etal Cross- . WHO (Hb < :
(2007) [40] 2000 Southeast sectional Hospital NR NR 95 Venous 11 g/dl) 19 12;27.76 High

Cortes (2006) . Cross- University 1st, 2nd and . WHO (Hb < )

[59] 2004 Midwest sectional Hospital <20a>35 ard Trimester 228 Capillary 11 g/dl) 28.94 23.34; 35.09 Low

Lucyk (2006) . Cross- University 1st, 2nd and . WHO (Hb < ) .

[33] 2005 Midwest sectional Hospital NR 3rd Trimester 170  Capillary 11 g/dl) 19.40 13.98;25.87  High

Santos (2006) Cross- Primary 1st, 2nd and WHO (Hb < .

2005 - h 12 -44 1. 7.01;37.11  High

[47] 005-2006  Northeast sectional health unit 2 3rd Trimester 326 Venous 11 g/dl) 319 27.01;3 '

Rocha et al Cross- Primary 1st, 2nd and . WHO (Hb < ) .

(2005) [43] 2002 -2003  Southeast sectional health unit 14 -38 3rd Trimester 168  Capillary 11 g/dl) 214 15.72,28.12  High
Papaetal Cross- L 1st and 2nd WHO (Hb < ) ,

(2003) [41] 2001-2002  Southeast sectional University >16 Trimester 56 Venous 11 g/dl) 214 12.16;33.59  High
Dias (2000) Cross- Primary WHO (Hb < _ )

[61] NR Southeast sectional health unit NR NR 36 Venous 11 g/dl) 10 3.63;24.66  High

Fujimori et al Cross- Primary 1st, 2nd and WHO (Hb < ) .
(2000) [31] 2000 Southeast . fonal health unit NR o 3id Trimester 72 Ve gy o) 139 7.27;23:36  High
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Arruda Cross- ) WHO (Hb < )
(1997) [39] 1992 Northeast sectional Maternity NR NR 1007 Venous 11 g/dl) 30.88 28.09;33.79  High
Fujimori Cross- . 1st, 2nd and WHO (Hb < _ .
(1994) [30] 1993 Southeast sectional Maternity 13-19 3rd Trimester 155 Venous 11 g/dl) 14.2 9.34;20.37  High
Rodriguez et Cross- . WHO (Hb < .
R theast Hospital R R 1 V 29.2 25.93;32.71  High
al (1991) [44] N Southeas sectional ospita N N 69 enous 11 g/dl) 9 5.93;3 ig
Arruda Cross- ) 1st, 2nd and WHO (Hb < ) )
(1990) [28] 1989 Northeast sectional Maternity 13-44 3rd Trimester 710 Venous 11 g/dl) 30.3 26.98;33.74  High
HURTADO
. et al, 1945,
Guerraetal 500 Southeast Cross- Primary 14-46 St2ndand g0 Goous  FINCH, 124 929;16.09  High
(1990) [32] sectional health unit 3rd Trimester
1969 (<11,6
g/dL)
Benjamin,
Rauramo et
Szarfarc Cross- Philanthropic . al.ede .
(1974) [57] NR Southeast sectional Unit NR 3rd Trimester 263 Venous Sanchez- 523 46.43;58.46  High
Medal (<12

g/dL)




3.3. Methodological Quality of Individual Studies

The 37 studies evaluated were considered heterogeneous in
terms of methodological quality. Only two studies [38,59] were
considered low risk of bias; the other 35 were considered highly
biased since they presented one or more items classified as “no” or
“unclear”. Among the nine parameters evaluated, the “Analysis
conducted with sufficient coverage of the identified sample” and
“Strategies for dealing with the response rate properly” were
evaluated with “yes” in 100% of the articles. On the other hand, the
parameters “Appropriate statistical analysis” and “Criteria for
sampled in an appropriate way” were the least attended, with a
“no” answer for 83.78% and 78.37%, respectively. The risk of bias
analysis is shown in Figure 2 and Table S2.

The sample frame appropriate to address the target population
Criteria for sampled in an appropriate way

Adequate sample size

Study subjects and the setting described in detail

Analysis conducted with sufficient coverage of the identified sample
Outcomes measured in a valid way

Objective and standard criteria for measurement

Appropriate statistical analysis

Strategies for dealing with the response rate properly

0% 20% 40% 60% 80% 100%
mYes ®mNo =Unclear mNotapplicable

Figure 2. Risk of bias of the included articles according to study design.

3.4. Results of Individual Studies

Thirty-five studies [27-31,33-56,58-63] used the criteria
proposed by the WHO for the diagnosis of anaemia (1972), which
defines anaemia as a haemoglobin concentration <11 g/dL. The
other criteria used were Hb < 11.6 g/dL [32] and Hb <12 g/dL [57].
Regarding the method used for identifying blood haemoglobin
rates, the majority (n=31; 83.78%) [28-32,35,37,39-42,44-49,51,53—
58,60,61] used venipuncture. The data collected came from public
health services: community (n = 3; 8.11%) [36,50,62], hospitals (n =
4; 10.81%)[27,40,44,52], maternity hospitals (n = 4; 10.81%)
[28,30,39,51], primary health wunits (n = 17, 45.95%)
[29,31,32,34,37,38,42,43,46-48,53,54,56,60,61,63], prenatal clinic (n =
2; 5.41%) [49,55], philanthropic unit (1 = 1; 2.70%) [57], universities
(n = 1; 270%) [41], and university hospitals (n = 5; 13.51%)
[33,35,45,58,59].

The prevalence of anaemia reported in the studies ranged from
five [58] in the city of Cuiaba (Midwest region) to 52.3% [57] in the
city of Sao Paulo (Southeast region).

Only four articles evaluated pregnant adolescents. The age of
the participants ranged from 13 [30,49] to 19 [49] years and the
prevalence of maternal anaemia ranged from 10 [61] to 41.6%[49];
the latter study was carried out only with adolescents in the third
trimester of pregnancy. The four studies were carried out in the
Southeast region of Brazil, with three in the state of Sao Paulo
[30,41,61] and one in the state of Rio de Janeiro [49].

Regarding antianaemic supplementation, 24 studies
[27,29,30,33,34,36,38,39,42-44,46-54,59,61-63] published between
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1991 [44] to 2019 [46,63] presented data about supplementation. Of
these studies, 4884 (55.06%) used antianaemic supplementation
and 14 studies [29,36,38,39,42,44,46,47,49,51-54,63] analyzed
anaemia in supplemented and non-supplemented pregnant
women. The prevalence of anaemia in supplemented pregnant
women ranged from 1.61[53] to 60.67%[36], and in the non-
supplemented group ranged from 7.5[42] to 100%[49]. Among the
studies performed with adolescents, two analyzed antianaemic
supplementation, and the prevalence of supplemented pregnant
adolescents was 34.1% [30] and 54% [61].

3.5. Meta-Analysis

To estimate the national prevalence of anaemia in pregnant
women, 37 [27-63] studies were included in the meta-analysis. The
prevalence of anaemia in the Brazilian pregnant women group was
23% (95% CI 20-27; 12 = 95.02), as shown in Figure 3, and in the
adolescent group 19% (95% CI 10-28; I> = 65.62). Considering the
fortification policies, before and after 2004, the prevalence of
anaemia was 24% (95% CI 17-30) and 23% (95% CI 19-28),
respectively (Figure Sla). The included studies published before
2011 present a prevalence of 24% (95% CI 19-28) and after 2011 23%
(95% CI 18-28) (Figure S1b). Among the subgroups analysis, no
statistical difference was observed (Table 2). When stratified by
regions, the Northeast region presented the highest prevalence at
26% (95% CI 23-29), while the lowest prevalence was observed in
the North region with 17% (95% CI 14-20) (Figure Slc). No
significant difference was observed regarding cicle of life (Fifure
S1d), risk of bias (Figure Sle) and Hb determination method

(Figure S1f).
%
Author Year ES (95% ClI) Weight
Soaresetal 2021 —— 0.27 (0.22,0.32) 2.80
Figueiredo et al 2019 —— 0.25(0.22, 0.28) 2.91
Santanaetal 2019 — 0.17 (0.12,0.22) 2.81
Bezermaetal 2018 =i | 0.07 (0.02, 0.18) 2.63
Frick et al 2018 —— 0.14 (0.09, 0.22) 2.70
Magalhdes et al 2018 - 0.19 (0.15, 0.23) 2.87
Miranda etal 2018 : - 0.36 (0.34, 0.38) 2.98
Nemeetal 2017 | —— 0.35 (0.26, 0.45) 2.41
Santos 2016 = ! 0.15(0.13,0.19) 2.92
Silva 2015 —— 0.23(0.19, 0.27) 2.86
Oliveiraetal 2015 —— 0.28 (0.24, 0.33) 2.86
Silva 2014 il 0.28 (0.22,0.34) 2.73
Aragdo et al 2013 —p— 0.20(0.12,0.32) 2.37
Camargo etal 2013 == ! 0.05 (0.02, 0.10) 2.91
Marion 2013 —_— 0.16 (0.11,0.24) 2.71
Santos et al 2012 | m—e 0.32(0.24,0.41) 2.54
Silva 2012 | —-— 0.30 (0.26, 0.34) 2.90
Quintans 2011 —— 0.18 (0.12, 0.25) 2.70
Soaresetal 2010 == I 0.10 (0.07, 0.16) 2.86
Costa et al 2009 —r— 0.26 (0.18, 0.36) 2.49
Santosetal 2009 | — e 0.42(0.24, 0.61) 1.51
Ferreiraetal 2008 : ——  050(0.42,0.58) 2.58
Sakamoto 2008 —— 0.18 (0.14, 0.23) 2.82
Paiva etal 2007 —_—— 0.19 (0.12, 0.28) 2.59
Cortes 2006 —— 0.29 (0.23, 0.35) 2.76
Lucyk 2006 —- 0.19(0.14, 0.26) 2.75
Santos 2006 | —— 0.32(0.27,0.37) 2.81
Rochaetal 2005 —— 0.21(0.16,0.28) 2.73
Papa et al 2003 —— 0.21(0.13,0.34) 2.32
Dias 2000 ——im 0.1 (0.04, 0.25) 2.37
Fujimori etal 2000 —— 0.14 (0.08, 0.24) 2.58
Arruda 1997 . 0.31(0.28, 0.34) 2.94
Fujimori 1994 —i— : 0.14 (0.10, 0.21) 2.78
Rodriguez etal 1991 | - 0.29 (0.26, 0.33) 2.91
Arruda 1990 |- 0.30 (0.27, 0.34) 2.91
Guerraetal 1990 - 0.12(0.09, 0.16) 2.91
Szarfarc 1974 | —%—  052(0.46,0.58) 2.74
Overall (1*2 = 95.02%, p = 0.00) <> 0.23 (0.20, 0.27) 100.00
1
L
T T
05 0 0.5

Figure 3. Prevalence of anaemia in Brazilians pregnant women [27-63].



Int. J. Environ. Res. Public Health 2023, 20, 1519

57 of 126

Table 2. Prevalence of anaemia in Brazilian pregnant women and heterogeneity in
subgroup analysis and between groups.

p (Chi-
. I2
Variables Numbf:r of Nur'nl')er of Prevalence 95% CI 12 (%) p (Chi- between Squared)
Studies  Participants (%) Squared) o\ between
Groups (%)
Groups
Sample size
<500 30 5226 22 18-26 92.50 0.00 95.02 0.00
>500 7 7566 28 23-33 95.80 0.00
Age
iﬁﬁ?ﬁ: 4 271 19 10-28  65.62 0.03 05.00 0.00
Adolescents 26 11,009 23 19-27 95.76 0.00 ’ )
7 1512 28 18-37 94.04 0.00
Not Reported
Gestational
TmZ‘;fter 21 5460 24 2027 89.07 0.00 0502 0.00
Onlv one or t 8 1269 22 11-33 96.27 0.00 ’ )
y one or two 8 6063 25 1831 9580 0.00
Not Reported
Region
North 2 598 17 14-20
Northeast 16 5570 26 23-29 87.70 0.00
Midwest 4 777 18 07-28 94.79 0.00 95.02 0.00
Southeast 11 2106 22 14-30 94.72 0.00
South 4 3741 25 12-38 95.70 0.00
Data collection
period
11 3616 24 17-30 94.89 0.00
Before 2004 95.02 0.00
After 2004 26 9176 23 19-28 95.26 0.00
Data collection
Begire“;% " 25 5942 24 1928 9453 0.00 95.02 0.00
After 2011 12 6850 23 18-28 95.18 0.00
Hb determination
é’;etl}ﬁ‘;f 6 1472 27 2035 9074 0.00 95.02 0.00
priiaty 31 11,320 23 1927 9552 0.00
Venous
Methodological
q‘ﬁzhwty 2 656 29 2532 9528 0.00 95.02 0.00
. 35 12,136 23 20-27
High

According to the funnel graph shown in Figure 52, no
publication bias was shown, confirmed by the Egger test (p =0.090).

3.6. Certainty of Evidence

The overall quality of the evidence was classified as very low
quality (@OOQ), as shown in Table 3.
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Table 3. GRADE evidence profile for prevalence of anaemia in Brazilian
pregnant women.

Imprecision Publication

Outcomes Risk of Bias = Inconsistency  Indirectness ¢ B Bias ¢ Certainty

Prevalence of anaemia in . . : : . ®0O00O
. Very serious Very Serious  Not serious Serious  Not serious

Brazilian pregnant women Very low

3. Risk of bias assessed using JBI. Downgrade 2 levels, considering
inappropriate sampling method or statistical analyses in more than 75% of
studies. P. Heterogeneity was considered important when I?> presents
values more than 40%. Downgrade 2 levels for inconsistency because 12 =
95.02. <. No downgrade for indirectness because less than 25% of studies
did not use valid and reliable methods for data collection. 4. Downgrade 1
level for imprecision because more than 75% of studies with small sample
size (<500). €. Publication bias was considered when significance of p <0.05.
No downgrade because p = 0.090.

4. Discussion

We believe that this is the first systematic review conducted
with a meta-analysis presenting the prevalence of anaemia in
Brazilian pregnant women. The individual studies showed
conflicting results regarding the prevalence of anaemia in Brazilian
pregnant women, even when the same methods procedures were
applied at the same regions. Despite the efforts such as food
fortification policies to reduce anaemia prevalence, the result of the
meta-analysis showed that anaemia in Brazilian pregnant women
was classified as a moderate public health problem (220%),
regardless of the age group, geographic region, and gestational
trimester, according to the WHO maternal anaemia classification
[64].

The WHO estimated the overall prevalence of global anaemia
in pregnant women at 36% (95% CI 34-39) in 2019 [15]. High-
income countries have a lower prevalence (15%; 95% CI 10-22),
while a higher prevalence is found in West and Central African
countries (52%; 95% CI 50-55), followed by South Asian countries
(48%; 95% CI 43-52)[15]. Latin America and the Caribbean
presented a prevalence of 22% (95% CI 16-29) in 2019 [15]. In Brazil,
the WHO published pregnant women anaemia analysis in 2020,
which showed an estimated prevalence of 19,1% (95% CI 9.7, 38.0)
[16].

High rates of anaemia in pregnant women were identified in
all the Brazilian regions. The Northeast region has cities with the
greatest socio-economic inequality in Brazil and, therefore, a higher
prevalence of anaemia was expected. The Midwest and North
regions were classified as having mild public health urban
problems; however, it is noteworthy that these regions had four
and two studies included, respectively, and this result should be
interpreted carefully. A literature review study evaluated the last
40-year prevalence of anaemia in Brazilian pregnant women and
evidenced that studies were regionally concentrated in the states of
Sao Paulo and Pernambuco until 2009 [17]. The authors also
showed that more articles were found investigating anaemia in
children’s groups than in women of childbearing age or pregnant
women groups. A recent systematic review presented the
prevalence of iron deficiency anaemia in Brazilian children under
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five years of age, but no pregnant women were evaluated [8]. In
addition, a review published in 2022 showed the prevalence of 25%
(95% CI 23-28), mainly in the North and Northeast regions (30%;
95% CI 24-37), of iron deficiency anaemia in women of childbearing
age (a broader target audience than our review), highlighting that
anaemia remains a public health problem in Brazil [65].

The prevalence of anaemia in the group of pregnant
adolescents was not significantly different from that of adults.
However, different outcomes were expected, since adolescents are
more likely to be anaemic during pregnancy, due to their higher
nutritional requirements and the growth of immature body tissues
[66]. The number of studies included in the review and their
geographic region may have contributed to these findings, since
only four studies with pregnant adolescents were part of the review
and all were conducted in the Southeast region. There was also no
difference between groups of pregnant women in the first and
second trimester of pregnancy, and between all gestational
trimesters. Additionally, it was not possible to carry out analysis
with only pregnant women in the last gestational trimester group,
when greater nutritional requirements are needed and a higher
prevalence of anaemia is expected, which may explain the results
found. The pregnant adolescent group deserves special attention
from health authorities and the encouraging adherence to iron
supplementation is considered a very important strategy to
mitigate adverse effects of anaemia in this group.

There is recent evidence showing that sampling errors, such as
the type of blood sample measurement (venous or capillary), can
influence the distribution of haemoglobin in the blood and,
consequently, the prevalence of anaemia in studies with similar
populations [67]. However, in our study, the meta-analysis showed
no difference in the prevalence of anaemia considering the type of
blood collection.

The WHO considers iron deficiency anaemia to be the main
cause of maternal anaemia and the prevalence of anaemia is used
as a proxy indicator to estimate iron deficiency at population level
[68]. Maternal anaemia can lead to severe complications for both
mother and baby, such as an increased risk of premature birth, low
birth weight, and infant and maternal death [1,7]. The Brazilian
government instituted two public policies to assist in the control of
iron deficiency anaemia in different populations, especially in
pregnant women and children. The first is the mandatory
fortification of wheat and corn flour with iron and folic acid
implemented in June 2004 [69], with provides for the mandatory
addition of 4.2 mg of iron and 150 ug of folic acid in wheat and corn
flour for every 100 g of the product [8,70,71].The second is the
National Iron Supplementation Program implemented in 2005 [8],
which recommends supplementation of 40 mg of elemental iron for
pregnant women, every day, until the end of pregnancy [13]. Food
fortification is suggested by the WHO as the most cost-effective
way to reduce the prevalence of anaemia, so, in addition to Brazil,
other South American and Central American countries have also
implemented food fortification, such as Costa Rica, Chile, El
Salvador, Guatemala, Honduras, Mexico, Nicaragua, and Panama,
among others [72]. The period of publication of the studies was
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categorized before or after 2004 to assess the evolution of anaemia
prevalence considering the public policies. However, the analysis
categorized by the year of study data collection did not show a
significant difference as expected. These results may suggest that
the implementation of public policies to reduce anaemia may not
have been effective for the pregnant women group and, therefore,
it is necessary to intensify actions to ensure the effectiveness of
intervention strategies.

On the other hand, only the prevalence of anaemia was
evaluated in this review, considering the serum level of
haemoglobin. Anaemia may not be caused only by iron deficiency,
and in these cases, fortification of flours with iron and folic acid and
iron supplementation will have a limited impact on haemoglobin
levels and, consequently, on the prevalence of maternal anaemia.
This result is corroborated by a systematic review of the
effectiveness of flour fortification programs on iron status and
anaemia, carried out in 2015 in several countries in the target
audience, including the general population, children, and women
of reproductive age (including pregnant women). The study
concludes that there is limited evidence of the effectiveness of flour
fortification in reducing the prevalence of anaemia; the evidence of
efficacy in reducing the prevalence of low ferritin in women is more
consistent and results may not yet reflect the impact of changes in
the flour fortification policies in Brazil, such as not allowing the use
of low bioavailable iron. The authors suggest the use of specific
biomarkers for the nutrients added to the flour and the non-
exclusive use of anaemia biomarkers to assess the impact of flour
fortification.

Regarding iron supplementation, the WHO believes that it
would increase the mean concentration of serum haemoglobin by
10.2 g/L (95% CI 6.1-14.2) in pregnant women [4]. According to the
Organization, when applying these changes in haemoglobin
concentrations, about 50% of anaemia in women could be
eliminated by iron supplementation. It is known that some factors
can contribute to low adherence of pregnant women, such as side
effects (gastrointestinal, for example), forgetfulness, difficulty in
accessing the supplement, or even weaknesses in the guidelines
offered to pregnant women in the public health service [73].
Additionally, the fragility of supplementation program monitoring
and changes in the funding of the national iron supplementation
program, including the decentralization of supplement purchases
to municipalities since 2013, may have influenced the access to iron
supplements by pregnant women in Brazil. Thus, it is important to
train health professionals to communicate effectively with
pregnant women during prenatal care to ensure the elemental iron,
ferrous sulfate, and folic acid supplementation adherence as
recommended by public policies and to strengthen national
program monitoring.

The prevalence of anaemia in Brazilian pregnant women has
not changed significantly since the last WHO publication in 2015
with data from 2011. Precarious sociodemographic conditions,
such as not having water supply through the general network, food
insecurity, low consumption of foods rich in iron, low family
income, and low education are considered risk factors for anaemia
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and hinder the reduction in prevalence [8,29,38,62]. We emphasize
the importance of government action with socioeconomic policies
to contribute to the reduction of anaemia in the public. Reducing
anaemia in women aged 15 to 49 years is a commitment that Brazil
made through the United Nations Sustainable Development Goals
(SDGs), which proposed to reduce the prevalence of anaemia
among women of childbearing age by half by 2030 [15,74]. In
addition, Brazil is facing a nutritional transition, which is
characterized by a reduction in malnutrition and an increase in
obesity in the population, because of the change in the population’s
eating habits. The increased food intake of low nutritional quality
diet and high energy value, and the reduced consumption of
healthy foods, such as fruits and vegetables, contributes to a lower
micronutrient intake [75]. Brazil’s nutritional transition has a
singularity: the worsening of anaemia [76]. According to an
analysis of food consumption in Brazil carried out through the
Household Budget Survey, in adolescents aged 10 to 18 years the
inadequacy of iron intake increased from 15.1% in 2008-2009 to
20.3% in 2017-2018. Among adult women, inadequacy reached
30.4% in the 2017-2018 survey [77]. Therefore, it is important to
reinforce health and dietary policies to promote adequate healthy
food intake as the first strategy to prevent anaemia.

According to the GRADE system, the pooling of studies of the
prevalence of anaemia in Brazilian pregnant women provided very
low-quality evidence. It is worthy to clarify that to estimate the
prevalence of anaemia outcomes, it is necessary to assess
observational studies in the revision, and the GRADE system
considered observational studies at a “low quality” level of
evidence. Thus, the GRADE result does not necessarily mean that
there is a limitation of the evidence. Regarding the individual
assessment of the risk of bias, it is observed that there was no
significant difference in the prevalence of anaemia between studies
evaluated as low risk of bias and those with a high risk of bias.

Despite the efforts of health authorities to reduce anaemia in
pregnant women in Brazil, it is still necessary to reinforce the three
approaches for the prevention and treatment of anaemia: food
diversification, drug supplementation, and food fortification, given
the current prevalence of anaemia and insufficient consumption of
dietary iron sources.

The main strengths of this study include an extensive data
search in six databases and gray literature and a robust
methodology to estimate subgroups’ prevalence by region, age,
and before and after the period of implementation of public policies
in Brazil. These efforts provide the actual and unpublished
Brazilian anaemia prevalence and assists to support the
development of new dietary strategies associated with nutritional
supplementary programs to combat and prevent pregnancy
anaemia.

Among the possible limitations of this study, firstly some
studies did not present all the data necessary for the analyses, and
the authors did not respond to contact attempts. Second, the large
heterogeneity between studies may make the analysis of the
current anaemia prevalence difficult, and even the subgroups
analysis was still heterogeneous and meta-regression was unable to
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identify the sources of this heterogeneity. Third, the number of
studies published in the North, South, and Midwest regions was to
the detriment of the Northeast and Southeast regions, which may
have biased the subgroup’s results. To better prevent high bias of
future studies, we suggested to carry out more high-quality
original studies in the mentioned regions, to use national electronic
patient databases and to conduct national multicentric studies in
order to better describe Brazilian pregnant women’s micronutrient
deficiency. Further, it is necessary to investigate several nutritional
causes of anaemia beyond iron deficiency to propose more
assertive health public policies.

5. Conclusions

The overall prevalence of anaemia in Brazilian pregnant
women was estimated to be 23%, similar to the latest data
published by the WHO. Anaemia remains a moderate national
public health problem and considering the side effects of anaemia
in the pregnant woman and the child groups, further high-quality
studies are needed to investigate the causes of anaemia, whether
due to iron deficiency, vitamin B12, folic acid, chronic inflammation
or other single or combined factors to ensure adequate anaemia
prevention and management. Furthermore, a constant evaluation
of public health actions is necessary to address the causes of
maternal anaemia in Brazil. These results can be combined to
promote more effective public policies mitigating health damage
and combating anaemia in the maternal group.
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Abstract

Background/Objectives: Inadequate eating habits and limited micronutrient stores during
pregnancy are related to nutritional deficiencies risk. The study of risk factors associated with
the genesis of nutritional diseases, such as anemia, during pregnancy may reduce the
prevalence of nutritional deficiencies. Among Brazilian pregnant women, a high prevalence of
ultra-processed foods (UPFs) consumption is noted, but no addressed evidence regarding the
association between processed food and iron and folate intake and the quality of the pregnant
woman's diet has been evaluated. So, the objective of this study is to analyze the association
between risk factors and iron and folic acid intake by pregnant women followed up in Primary
Health Care (PHC) in the Federal District, Brazil. Subjects/Methods: A cross-sectional
observational study was carried out between August 2019 and September 2021, with pregnant
women of different gestational ages. A semi-structured questionnaire was applied by
researchers trained to collect sociodemographic, economic, environmental, and health data.
Two nonconsecutive 24-hour recall (24hR) was carried out to collect data about food
consumption. Multivariate linear regression models were used to analyze the association
between the risk factors and the consumption of iron and folate. Results: The sample included
231 pregnant women aged between 16 and 50 years, and only one pregnant woman at the age
of 50 years. 45% of the pregnant women were in the third gestational trimester. The mean daily
energy intake was 1743+43 kcal, with 22.6% (95% CI 20.33-24.87) derived from UPFs. The
mean iron intake was 5.27 mg (95% CI 5.08; 5.46) and folate was 191.99 pg (95% CI 181.23;
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202.75). According to the multivariate model, the highest quintile of UPFs intake was
associated with lower iron (p =-0.99; 95% CI: -1.57; -0.42; p=0.001) and folate intake (p = -
61.18; 95% CI: -94.64; -27.62; p<0.001). Pregnant women with high school degree presented
higher iron intake ( =0.82; 95% CI: 0.31; 1.32; p=0.002) and folate intake (f =40.9; 95% CI:
11.18;70.73; p=0.007) compared to pregnant women with elementary school degree ( =0.82;
95% CI: 0.31; 1.32; p=0.002). Folate consumption was also associated with the second
gestational period (p =42.6; 95% CI: 10.01;75.34; p=0.011) and pregnancy planning (p =23.5;
95% CI: 1.16;45.84; p=0.039). Conclusions: Consumption of UPFs was independently
associated with both iron intake and folate intake, and schooling degree, gestational period,
and pregnancy planning were associated with folic acid intake. This study provides evidence
on the risk factors influencing iron and folate during pregnancy, and suggest a role of food
processing in reducing micronutrient intake. The recommendation to avoid UPFs consumption
according to the Dietary Guidelines for the Brazilian Population should be reinforced to

improve the nutritional quality of diet of pregnant women attended in PHC.

Keywords: Pregnancy; Anemia; Iron; Folate; Brazil.

Introduction

Poor nutritional quality of the diet during pregnancy can harm mothers’ health and the
development of the baby. To ensure healthy gestational development, it is important to
adequate macro and micronutrient supply, such as carbohydrates, proteins, vitamins, and
minerals in order to meet the nutritional needs for both mother and child [1,2]. In addition,
during pregnancy, it is particularly relevant to consume a variety of fresh and minimally
processed foods and water, to meet the need for essential nutrients for this life event, such as
iron and folic acid [3].

The most common nutritional deficiency during pregnancy is iron deficiency anemia,
however, maternal anemia can occur due to several factors, such as acute infections, chronic
inflammation, and a single or combined deficiency of nutrients such as folic acid, vitamin B12
and iron [4-6].

Iron deficiency anemia occurs due to insufficient iron in the blood [7], and during
pregnancy woman's iron deposits are reduced due to the higher fetus development supply
demand [6]. Anemia caused by iron deficiency during pregnancy can have adverse

consequences, such as increased premature birth, low birth weight and infant death risk [8,9].
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Some factors directly reflect on the predisposition of pregnant women to develop iron
deficiency anemia, such as limited schooling, low monthly family income, food insecurity and
low consumption of iron-rich foods [10-13].

It is noteworthy that Brazilian population has replaced the consumption of in natura or
minimally processed foods by processed or ultra-processed industrialized foods, foods rich in
sugar, fat, sodium and low in fiber and other nutrients [14]. Among pregnant women, different
studies presented a high prevalence of UPFs consumption (18.2% — 25.4% of daily kcal) [15—
17]. The UPFs consumption of these foods is associated with greater maternal weight gain,
greater neonate adiposity, gestational diabetes mellitus and preeclampsia [16,18,19], as well as
the reduction of iron intake and the poor quality of the pregnant woman's diet [20].

Robust evidence attested by the literature that higher consumption of ultra-processed
foods is associated with obesity, metabolic syndrome, and cardiovascular diseases in different
populations, in addition to unhealthy outcomes during pregnancy [14,16,18,19]. However, few
studies evaluated the association between the consumption of UPFs and iron and folate intake
in pregnant women. It is also important to evaluate sociodemographic and pregnancy-related
factors, such as the gestational period and pregnancy planning, in addition to dietary habits to
better analyze the impact on iron and folate intake. These results may contribute to a better
understanding of the determining risk factors associated to these micronutrients intake during
pregnancy aiming to support effective intervention actions and to reinforce the Dietary
Guidelines for the Brazilian Population. In this context, the objective of this study is to analyze
the association between risk factors and the intake of iron and folate by pregnant women
followed up in public health care (PHC) in the Federal District, Brazil.

Methods
Type of Study and sampling

This is a cross-sectional observational study derived from the project “Nutritional status
of iodine, sodium and potassium in the Brazilian maternal-infant group: a multicenter study”
carried out in the Federal District, Brazil, between August 2019 and September 2021.

To perform this study a simple random sample was calculated using the StatCalc tool
of the Epilnfo Software version 7.2 (Center for Disease Control and Prevention, Atlanta, GA,
USA), considering the average monthly prenatal care appointments at PHC in 2016 as a proxy
for the number of pregnant women monitored by PHC in Federal District (n= 18,877 - data
reported by the Federal District State Department of Health). The prevalence of the indicator

“consumption of ultra-processed foods the day before” among Brazilian pregnant women
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monitored by PHC (81.5%), in the same year, from the Food and Nutrition Surveillance System
— SISVAN [21]. The acceptable error of 5.5% and the 95% confidence interval (95% CI) were
considered. At the end, the minimum number of pregnant women to be included was defined
as 190, and to anticipate possible sample losses, 20% was added to the estimated number. Thus,
the sample was estimated at 228 pregnant women. Also, ten PHC units were selected according
to the proximity to the central region and the highest monthly average prenatal care performed
in 2016 (data reported by the Federal District State Department of Health).

Inclusion and Exclusion Criteria

Pregnant women of different gestational ages followed up at PHC were included in the
study. Pregnant who had any physical changes that could distort the research results, such as a
history of thyroid disease or surgery, a reported diagnosis of hypo or hyperthyroidism, were
excluded from the study, as they could interfere with the primary outcomes of the multicenter
study.

Data Collect

Data collection was conducted from August 2019 to September 2021, through face-to-
face interview. Exceptionally, due to the COVID-19 pandemic restrictions, between the period
from November 2020 to April 2021, data collection was carried out via telephone and
subsequent individual appointment was set for face-to-face to the application of the food
consumption questionnaire.

A semi-structured questionnaire was applied by researchers trained to collect
sociodemographic, economic, environmental and health data from pregnant women. The first
24-hour recall (24hR) was carried out to collect data on food consumption, especially on the
consumption of ultra-processed foods. A second 24hR was collected randomly by telephone in
20% of the sample on a nonconsecutive day to correct the within-person variability [22,23].

Information regarding socioeconomic, demographic, anthropometry (pre-gestational
weight, current weight, height), and obstetric history (date of last menstrual period, date of last
ultrasound, planned pregnancy, previous pregnancies) were collected from the Pregnant
Woman's Handbook. Nutritional status was classified according to WHO pre-pregnancy BMI
values (<18.5 underweight, >18.5-24.9 normal weight, >25.0-29.9 overweight and >30.0
obese) [24].

During the interview to apply the 24hR, the US Department of Agriculture’'s 5-step
multiple-pass method was used, according to the 5 steps established by the institution: (1) initial

quick list of foods and beverages consumed; (2) list of commonly forgotten foods; (3)
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investigation of meal times and occasions; (4) detailing of previous information including
description of quantity, method of preparation, additions and brands; and (5) final review of
recall information [25]. In order to assist pregnant women in quantifying the portions
consumed, the Photographic Manual of Food Quantification was used, which contains photos
of portions, forms of food and homemade measures [26].

The food consumption data from 24hR were analyzed for nutrients composition using
the Globodiet software, Brazilian version, Data Entry mode, developed by the GloboDiet
Initiative [27]. The software was created and adapted for data collection through of the 24hR
through a standardized and computerized method. The macronutrients were expressed as the
percentage of energy intake (%TEI) and the nutritional density of each micronutrient in the diet
was expressed in mg or pg per 1.000 kcal [27] while an assessment of nutrient and food intake
was categorized according to the processing degree as defined by the NOVA classification,
which consists of dividing foods into four groups: in natura or minimally processed, culinary
ingredients, processed and ultra-processed (15,23). For the present study, the percentage of
relative energy intake from UPFs were distributed into quintiles according to the contribution
of ultra-processed foods to the total caloric value (TCV) of the diet (% kcal), according to the
cut-off points of the distribution quintiles (Quintile 1: 20.26%, Quintile 2: 19.82%, Quintile 3:
20, 26%, Quintile 4: 19.82% and Quintile 5: 19.82). The assessment of iron, folate and energy
consumption by pregnant women was also performed using the 24hR. Nutrients from food
supplementation were not considered in the calculation of food consumption.

Data Analysis

Descriptive analysis was performed, with calculation of relative frequency distributions
for categorical variables and mean and 95% confidence interval (95% CI) for quantitative
variables. Bivariate analysis was performed using simple linear regression models considering
the consumption of iron and folate (mg/1000 kcal) as the outcome variable. Multiple linear
regression was also performed to predict the consumption of iron and folate (mg/1000 kcal),
based on explanatory variables such as age, gestational age (categorized in trimester), family
allowance (no/yes), schooling (categorized into 4 categories), meal at home (less than 3 days a
week/more than 3 days a week), pre-gestational BMI (categorized), planned pregnancy
(no/yes) and consumption of ultra-processed foods (categorized into quintile of TCV).

For the construction of the multiple linear model, the p<0.20 value obtained in the
bivariate analysis was used as criteria for the inclusion of explanatory variables. In the final

model, the Backward Method was used, and those variables with lower significance (higher p-
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value) were removed one by one from the model. The procedure was repeated until all variables
present in the model had statistical significance (p<0.05). The model was adjusted by the
variables “ferrous sulfate supplementation” or “folic acid supplementation” (no/yes) and “use
multivitamin” (no/yes). The significance of the final model was evaluated by the F test of the
analysis of variance and the goodness of fit by the coefficient of determination (R?). Residuals
were evaluated according to normality, homoscedasticity, linearity and independence
assumptions. In addition, multicollinearity was verified between the variables included in the
model.

All analyzes were performed using the Stata statistical program, version 17.0
(StataCorp. 2019. Stata Statistical Software: Release 16.1. College Station, TX, USA:
StataCorp LLC).

Ethical Aspects

The study was submitted and approved by the Research Ethics Committee of the
Faculty of Health of the University of Brasilia (UnB), under number 2,977,035 and by the
Research Ethics Committee of the Federal District Health Department under number
3,489,243.

Results

The sample included 231 pregnant women aged between 16 and 50 years, and only one
pregnant woman at the age of 50 in our sample. It was observed that 45% of the pregnant
women were in the third gestational trimester, 63.4% were multiparous, and 63% reported not
having planned the pregnancy. Regarding sociodemographic information, 76.6% of pregnant
women declared themselves to be brown or black and 12.4% were beneficiaries of social
welfare income transfer programs. About schooling, most pregnant women (53.3%) completed
high school degree. Regarding pre-gestational nutritional status, 43.8% were overweight or
obese (Table 1).

Table 1 - Characteristics of pregnant women assisted in Primary Health Care. Federal District, Brazil,
2019-2021 (N = 231)

Variables n % 95% CI
Age
< 20 years 14 6.1 3.61-9.99
20 to 24 years 25.09-
71 30,7 37.01
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25 to 29 years
30 to 34 years
>35 years

Gestational Period
1st Trimester

2nd Trimester

3rd Trimester

Access to social welfare
program

No

Yes
Schooling
Elementary School

High school
University education

Self-reported skin color
White

black/brown

Yellow

Household Income (USD)

Up to 94.00
From 94.00 to 188.00
From 188.00 to 566.00

Over 566.00

Not reported
Ferrous sulfate
supplementation

No

Yes

Folic acid supplementation

55

53

38

35

91

103

198
28

38

121

68

45

173

13
21

100

59

33

84

143

23,8
22,9

16,5

15,3
39,7

45,0

87,6
12,4

16,7
53,3

30,0

19,9

76,6
3,5

5,8
9,3

443
26,1

14,6

37,0

63,0

18.73-
29.75
17.94-
28.83
12.18-
21.83

11.16-
20.57
33.57-
46.24
38.62-
51.50

82.60-
91.32
8.67-17.39

12.40-
22.20
46.75-
59.73
24.32-
36.26

15.18-
25.66
70.54-
81.64
1.77-6.94

3.35-9.67
6.12-13.85

37.87-
50.81
20.76-
32.25
10.55-
19.86

30.94-
43.50
56.49-
69.05
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196
197

198

199

200

201

202

203

204

205

No 48.07-

124 54,6 61.02
Yes 38.97-
103 45,4 51.92
Use of multivitamins
No 80.05-
192 85,3 89.40
Yes 10.59-
33 14,7 19.94
Home-made meal frequency
Less than 3 days 29 12,8 9.00-17.81
Greater than or equal to 3 days 82.18-
198 87,2 90.99
Pre-gestational BMI
Underweight 9 43 2.23-8.05
Eutrophy 45.11-
109 51,9 58.62
Overweight 22.40-
59 28,1 34.59
Obesity 11.37-
33 15,7 21.31
Previous Pregnancy
No 30.52-
83 36,5 43.05
Yes 56.94-
144 63,5 69.47
Planned Pregnancy
No 56.40-
144 62,9 68.92
Yes 31.07-
85 37,1 43.59

BMI: Body Mass Index.
The mean daily energy intake was 1743+43 kcal. Carbohydrates contributed 50.05%

and protein 17.25% of TEI, and total fat contributed 33.36%. Considering the NOVA
classification of food processing degree, the participants consumed 64.20% (95% CI 61.80-
66.60) of total energy from unprocessed or minimally processed food, 2.97% (95% CI 2.25-
3.68) from culinary ingredients, 8.63% (95% CI 7.33-9.93) from processed food and 22.6%
(95% C1 20.33-24.87) from UPFs. The mean iron intake was 5.27 mg (95% Cl 5.08; 5.46) and
191.99 g of folate (95% CI 181.23; 202.75).

Tables 2 and 3 present the variables associated with the consumption of iron (mg/1000

kcal) and folate (ug /1000 kcal) by pregnant women.
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Table 2 - Simple linear regression models of variables associated with iron consumption (mg/1000 kcal) of pregnant women assisted in Primary
Health Care. Federal District, Brazil, 2019-2021 (n=231).

Mean Iron
Explanatory variables Consumption Cl 95% non-standard f Cl1 95% p-value
(mg)
Age
<20 years 5,11 4,37: 5,86 (reference)
20 to 24 years 5,30 5,00; 5,60 0,18 -0,67; 1,04 0,668
2510 29 years 5,07 4,68; 5,46 -0,04 -0,92; 0,82 0,919
30 to 34 years 5,59 5,08; 6,10 0,47 -0,40; 1,36 0,287
>35 years 5,14 4,79: 5,49 0,02 -0,89; 0,93 0,962
Gestational Period
Ist Trimester 5,37 4,68; 6,06 (reference)
2nd Trimester 5,35 5,07; 5,63 -0,01 -0,59; -0,56 0,949
3rd Trimester 5,17 4,91; 5,43 -0,2 -0,77; 0,36 0,482
Access to social welfare program
No 5,36 5,16; 5,56 (reference)
Yes 4,61 4,03; 5,19 -0,75 -1,33;-1,72 0,011
Schooling
Elementary School 4,63 4,18; 5,09 (reference)
High school 5,41 5,18; 5,65 0,77 0,25; 1,30 0,004
University education 5,37 4,97: 5,77 0,73 0,15; 1,31 0,013
Self-reported skin color
White 5,36 4,94: 577 (reference)
black/brown 5,26 5,04; 5,49 -0,09 -0,58; 0,39 0,713
Yellow 4,93 4,31: 5,55 -0,42 -1,53; 0,67 0,445
Ferrous sulfate supplementation
No 5,39 5,03; 5,74 (reference)
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208
209
210
211

Yes

Use of multivitamin

No

Yes

Home-made meal frequency
Less than 3 days

Greater than or equal to 3 days
Pre-gestational BMI
Eutrophy

Low weight

overweight

Obesity

Planned Pregnancy

No

Yes

Energy intake by quintiles of UPF (% of total

energy intake)
Q1
Q2
Q3
Q4
Q5

5,20

5,15
5,85

5,19
5,28

5,33
5,12
5,10
5,30

5,16
5,47

5,48
5,93
5,13
5,35
4,46

4.98: 5,42

4,97; 5,33
5,12; 6,59

4,71; 5,67
5,07; 5,49

5,01; 5,64
4,39; 5,85
4,78; 5,41
4,83;5,76

4,93; 5,38
512;5,82

4,93; 6,04
5,56; 6,31
4,79; 5,47
5,01; 5,70
4,13;4,78

0,18

(reference)
0,70

(reference)
0,89

(reference)
-0,20
-0,23
-0,30

(reference)
0,31

(reference)
0,45
-0,35
-0,12
-1,02

-0,58; 0,21

0,17; 1,23

-0,48; 0,66

-1,20; 0,79
-0,70; 0,24
-0,60; 0,54

-0,81; 0,70

-1,09; 1,01
-0,91; 0,20
-0,69; 0,43
-1,58; -0,46

0,358

0,01

0,757

0,685
0,336
0,917

0,12

0,114
0,219
0,655
<0,001

BMI: Body Mass Index; UPF: ultra-processed food.
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Table 3 - Simple linear regression models of variables associated with folate consumption (mg/1000 kcal) of pregnant women assisted in

Primary Health Care. Federal District, Brazil, 2019-2021 (n=231).

Mean Folate
Explanatory variables Consumption Cl1 95% non-standard f Cl1 95% p-value
(H9)
Age
<20 years 168,50 132,64; 204,35 (reference)
20 to 24 years 184,58 164,79; 204,37 16,08 (-33,19; 65,35) 0,521
25 10 29 years 196,84 171,68; 222,01 28,34 (-21,9; 78,66) 0,268
30 to 34 years 204,48 181,94; 227,03 35,98 (-14,81; 86,78) 0,164
>35 years 189,45 167,58; 211,31 20,94 (-31,65; 73,55) 0,433
Gestational Period
Ist Trimester 166,82 138,98; 194,66 (reference)
2nd Trimester 202,38 184,51; 220,24 35,55 (2,54; 68,55) 0,035
3rd Trimester 190,24 174,63; 205,85 23,41 (-09,14; 55,97) 0,158
Access to social welfare program
No 194,47 183,10; 205,84 (reference)
Yes 172,71 134,78; 210,64 -21,75 (-55,32; 11,81) 0,203
Schooling
Elementary School 165,43 139,41; 191,45 (reference)
High school 200,02 184,42; 215,62 34,58 4,08; 65,08 0,026
University education 190,69 172,49; 208,89 25,25 -8,27; 58,78 0,139
Self-reported skin color
White 188,92 164,22; 213,61 (reference)
black/brown 193,51 180,75; 206,27 4,59 -23,36; 32,55 0,746
Yellow 157,01 120,87; 193,14 -31,91 -94,98; 31,16 0,320

Folic acid supplementation
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No

Yes

Use of multivitamin

No

Yes

Home-made meal frequency
Less than 3 days

Greater than or equal to 3 days
Pre-gestational BMI
Eutrophy

Low weight

overweight

Obesity

Planned Pregnancy

No

Yes

Energy intake by quintiles of UPF (% of total

energy intake)
Q1
Q2
Q3
Q4
Q5

184,16
201,07

191,18
194,16

169,25
194,90

192,49
175,29
187,44
197,12

184,17

204,332

208,34
215,39
198,31
185,37
152,03

170,23; 198,08
183,64, 218,50

178,98; 203,38
167,19; 221,13

144,60; 193,90
182,83; 206,98

176,89; 208,10
121,79; 228,80
165,12; 209,77
168,08; 226,17

171,03; 197,32
185,31; 223,35

182,38; 234,30
187,94; 242,84
177,39; 219,24
162,14; 208,61
134,04, 170,02

(reference)
-0,071

(reference)
23,58

(reference)
25,65

(reference)
-17,2
-5,04
4,62

(reference)
20,15

(reference)
7,05
-10,02
-22,96
-56,31

(-0,45; 0,31)

(-28,18; 75,35)

(-6,88: 58,18)

(-73,98; 39,58)
(-31,94; 21,84)
(-27,99; 37,25)

(-2,33; 42,64)

(-25,96; 40,06)
(-42,85; 22,80)
(-55,97; 10,05)
(-89,32; -23,29)

0,712

0,367

0,122

0,551
0,712
0,78

0,079

0,674
0,548
0,172
0,001

BMI: Body Mass Index.
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Table 4 describes the final model of multiple linear regression of variables
associated with iron consumption during pregnancy. The independently associated
factors with iron consumption were schooling and UPFs intake. The highest quintile of
consumption of UPFs was associated with lower consumption of iron (B =-0.99; 95% ClI:
-1.57; -0.42; p=0.001). Pregnant women with high school education degree presented
higher iron intake compared to those with elementary school degree ( =0.82; 95% CI:
0.31; 1.32; p=0.002). According to the standardized beta assessment, the factor that most

influenced iron consumption was schooling.

Table 4 - Final multiple linear regression model of variables associated with iron
consumption in pregnant women assisted in Primary Health Care. Federal District,
Brazil, 2019-2021 (n=231).

Explanatory variables non-standard Cl 95% standardized p-value
Schooling
Elementary School (reference)
High school 0,82 0,31; 1,32 0,28 0,002
University education 0,45 -0,12; 1,04 0,14 0,124

Energy intake by quintiles
of UPF (%o of total energy

intake)

Q1 (reference)

Q2 -0,44 -0,11; 1,32 0,12 0,119
Q3 -0,17 -0,74; 0,39 -0,48 0,546
Q4 -0,78 -0,64; -0,49 -0,21 0,786
Q5 -0,99 -1,57; -0,42 -0,27 0,001

Note: Model adjusted by the variables Use of Ferrous Sulfate and Use of multivitamin.
Backward Method. R% 0.17. Adjusted R?: 0.14. Test F: p<0.0001.

Table 5 describes the final multiple linear regression model of variables associated
with folate consumption during pregnancy. The factors independently associated with
folate consumption were schooling, gestational age, planned pregnancy, and consumption
of UPFs. Pregnant women with high school education degree showed higher consumption
compared to those with elementary school degree (B =40.9; 95% CI: 11.18;70.73;
p=0.007), the second trimester participants presented higher consumption of folate
compared to those who were in the first trimester (B =42.6; 95% CI: 10.01;75.34;
p=0.011), and those who had a planned pregnancy also showed higher consumption of
folate (B =23.5; 95% CI: 1.16;45.84; p=0.039). The highest quintile of UPFs consumption
was associated with lower consumption of folate (B = -61.18; 95% CI. -94.64; -27.62;
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p<0.001). According to the standardized beta assessment, the factor that most influenced
the consumption of folate was the consumption of ultra-processed foods.

Table 5 - Final multiple linear regression model of variables associated with folate
consumption in pregnant women assisted in Primary Health Care. Federal District,
Brazil, 2019-2021 (n=231).

Explanatory variables non-standard Cl1 95% standardized p p-value
Schooling
Elementary School (reference)
High school 40,95 11,18; 70,73 0,24 0,007
University education 25,94 -8,48; 60,38 0,14 0,139
Gestational Period
Ist Trimester (reference)
2nd Trimester 42,68 10,01; 75,34 0,25 0,011
3rd Trimester 26,53 -5,38; 58,45 0,15 0,103
Planned Pregnancy
No (reference)
Yes 23,50 1,16; 45,84 0,13 0,039

Energy intake by quintiles of
UPF (% of total energy intake)

Q1 (reference)

Q2 6,41 -26,99; 39,82 0,03 0,705
Q3 -11,61 -45,37; 22,14 -0,05 0,498
Q4 -31,23 -64,83; 2,36 -0,14 0,068
Q5 -61,18 -94,74:; -27,62 -0,29 <0,001

Note: Model adjusted by the variables Use of Folic Acid and Use of Multivitamin.
Backward Method. R?: 0.15. Adjusted R?: 0.11. Test F: p<0.0001.
Discussion

The presented data, according to the multivariate model, highlighting the
association of UPFs consumption on reducing iron and folic intake in pregnant women
assisted by PHC. Also, high school degree, second gestational period and pregnancy
planning were associated with a higher iron and folate intake. This is the first study to
evaluate the association of UPFs on iron and folate micronutrient content of the diet
consumed by pregnant women in the capital of Brazil. The scientific community has
recently focused attention on the importance of adequate nutrition during the first one
thousand days of life, including early pregnancy and lactation. The deficiency of iron and
folate nutrients are related to nutritional deficiencies, such as anemia, and can lead to
serious outcomes, such as an increased risk of infant death, such as increased birth weight
and infant death [8,9].
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The mean daily energy intake was 1743 kcal, with 50.05% carbohydrates, 17.25%
protein, and 33.36% total fat. A cross-sectional study carried out with high-risk pregnant
women in Campinas, city of Sao Paulo State, corroborate our result, with mean total
energy intake of 1778 + 495 kcal/day [15]. A study with healthy pregnant women in
Maceio, city of Alagoas State, also showed an average energy consumption of 1996 Kcal
[20]. Regarding micronutrient intake, the mean iron intake and folate of the evaluated
pregnant women were below the requirement during pregnancy [28]. It is well known
that the two major sources of dietetic iron are animal foods (beef, liver, offal, poultry,
pork, fish and shellfish) and plant foods (dark green vegetables, beans, lentils) [29,30].
Folate is present in fortified foods, as well as dark green vegetables [31,32]. The pregnant
women should be vigilant about their food intake to maintain the adequate levels of
micronutrients. To reinforce the adequate consumption of in natura and minimally
processed foods, sources of iron and folate according to Dietary Guidelines for the
Brazilian Population, seems to be an important strategy to prevent micronutrients
deficiency. Although, it has been observed due to the physiological requirements, that
pregnant woman group will hardly be able to obtain the adequate amount of iron only
through food intake, which justifies the need for supplementation at this stage [28,33]. A
systematic review with studies from Ethiopia, Kenya, Nigeria and South Africa showed
higher prevalence of anemia, iron deficiency, and iron deficiency anemia in pregnant
women when compared to women of reproductive age, but the folate inadequacy was
reduced in pregnant women due to micronutrient fortification and supplementation [34].
The ECLIPSES study, a longitudinal study conducted on 793 non-supplemented pregnant
women in Spain, showed that women did not increase their energy and nutritional intake
during pregnancy and postpartum and they had a high risk of iron and folate deficient
intake [35]. Others studies in French-Canadian [36], Nordic population [37] and US [38]
showed iron and folic acid inadequacy in pregnant women. In Brazil, two health public
policies help to control iron deficiency anemia in pregnant women and children. First, the
mandatory fortification of wheat and corn flours with iron and folic acid by food industry,
which consists of the mandatory addition of 4 .2 mg of iron and 150 pg of folic acid in
wheat and corn flour per 100 g of the product [39]. Several countries in South and Central
America have also instituted food fortification as a combat resource nutritional
deficiency. Costa Rica, Chile, El Salvador, Guatemala, Honduras, Mexico, Nicaragua,

Panama, Puerto Rico have institutionalized fortification policies [40]. Fujimori et al
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(2011) evaluated the retrospective data from 12,119 medical records of Brazilian
pregnant women and showed a reduction in anemia prevalence (fell from 25% to 20%)
after fortification after flour fortification with iron [41]. Second, the National Iron
Supplementation Program (NISP), which recommends prophylactic supplementation of
40 mg of elemental iron daily throughout pregnancy and 120 mg in the case of already
anemic pregnant women [30,39,42,43], whereas micronutrient supplementation are
available for free to pregnant women assisted by PHC. About one third of the PHC
participants declare to not use iron supplementation, despite the gratuity of the program,
this gap in the coverage of the NISP may be related to factors such as the unavailability
of the supplement in the PHC units, the non-distribution by employees or distribution
without proper guidance, the non-attendance of pregnant women in medical appointments
or their non-adherence to the prescription [44,45]. Studies carried out in different
Brazilian states showed a higher prevalence of insufficient iron and folate intake by
pregnant women. In Minas Gerais State, a study with 492 pregnant women observed
prevalence of 49.2% of insufficient folate intake considering the diet with fortified foods
[46] and in Rio de Janeiro State, a prevalence of 51.3% of folate deficiency was reported
by 285 pregnant women who entered the study (31). Other study carried out in S&o Paulo
State with 30 pregnant women, also showed inadequate consumption of iron and folate
[47]. A Cochrane review’s meta-analyses evaluating 21 clinical trials (involving 5490
pregnant women) showed that the intermittent oral iron and folic acid supplementation
may be a feasible alternative to daily iron supplementation among pregnant women
populations where the prevalence of anemia is less than 20% [48]. These results taken
together highlights the importance of dietary diversification, food fortification and drug
supplementation as a combined strategy to assure iron and folic acid adequacy to the

pregnant group.

The total caloric value mean from ultra-processed foods by pregnant women in
our study was 22.6%, and the highest quintile of consumption of UPFs was associated
with lower consumption of iron and folate. The study of Graciliano et al (2021) evaluated
a northeast region Brazilian pregnant women cohort and observed similar UPFs
consumption (22,2%). Also, showed an association with reduced consumption of rice,
beans, meat, fruits and vegetables, sources of iron and folic acid [20]. Consumption of
ultra-processed foods is associated with greater maternal weight gain and greater

adiposity in the newborn [16,18], and also, with the reduction of iron intake and the
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quality of the pregnant woman's diet [20]. Another cross-sectional study carried out in
Brazil with 125 high-risk pregnant women in the third trimester of gestation showed
majority of the calories was from unprocessed foods (52.42%), followed by ultra-
processed foods (25.46%), and it was found that fiber, calcium, folate and iron
consumption was below the recommendations for pregnant women, corroborating our
results [15]. A study aimed to develop a Diet Quality Index Adapted for Pregnant
Women and showed a low ratio of women who reached the maximum score for the
consumption of folate and iron, suggesting poor quality of the diet in pregnant women
[49]. Consumption of UPFs was the main predictor of folate intake and the second highest
predictor of iron intake. This result deserves to be highlighted given the importance of
this nutrient for the prevention of anemia, a condition that can increase maternal and child
morbidity and mortality. According to Nilson et al. (2022) approximately 57,000
premature deaths were estimated as attributable to the UPF consumption in Brazil in 2019
[50], reinforcing the impact of industrial food processing on preventable deaths. Thus,
considering the increasing consumption of ultra-processed foods in the Brazilian
population in general and in pregnant women, the high consumption of UPFs during
pregnancy has important clinical significance given its negative impactive on maternal
and neonatal health [15-17,51]. Interestingly, despite the influence of dietary energy
density on the quality of the whole diet, there is no specific value for UPFs intake during
pregnancy. The consumption of ultra-processed foods impacts the quality of the pregnant
woman's diet and it is necessary to encourage the consumption of fresh and minimally
processed foods at the expense of UPFs consumption by pregnant women, as

recommended by the Dietary Guidelines for the Brazilian Population [52].

The pregnant women with high school degree education had higher iron and folate
consumption compared to those with elementary school. Others studies conducted in
Brazil also found association between low education levels, insufficient folate intake in
pregnant women and iron deficiency anemia [11,46,47]. Rodrigues et al (2015) showed
an association between low folate consumption and low income, in addition to a higher
prevalence in younger pregnant women and in those who had fewer meals per day [46].
Regarding the quality of the diet of pregnant women, a study carried out in China showed
that limited schooling, occupation and low income were also negatively associated with
adequate diet [53]. According to the United Nations Development Program - UNDP [54],

the mother's education level influences on adequate prenatal care during pregnancy.
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Indeed, women with higher education degrees and higher-income have significantly
higher chances of having at least six prenatal medical appointments and one puerperal
appointment than those in a more unfavorable situation [55].

The pregnancy planning was associated with a higher consumption of folate. This
result corroborates a study carried out in Minas Gerais State, which also associates a
higher prevalence of inadequate folate intake in women who did not plan the pregnancy
[46]. Our hypothesis is that pregnant women who had planned their pregnancies are more
careful with the quality of diet and, therefore, have a higher consumption of folate for
food. Our study did not consider folic acid supplementation in food intake analysis;
therefore, our results cannot extend the supplementation interpretation. Considering that
changes in quantitative and/or qualitative nutrient intake may play a crucial role in fetal
programming and consequently influence the presence of non-communicable disease in
life, it is worth to discuss pregnancy planning as an important tool to enhanced quality of
diet and to enhance adherence to the folic acid supplement [56,57].

A study carried out in 2019 with 79 pregnant women in Canada evaluated changes
in diet quality according to the gestational trimester using the Canadian Healthy Eating
Index (HEI). Despite not finding variation in the total score, showed that the adequacy of
the diet, fruit consumption and total vegetables, saturated and unsaturated fats decreased
significantly throughout pregnancy [58], corroborating our finding.

Possible limitations of this study are related to the cross-sectional study design
that does not allow causality analysis. The self-reported 24-hour dietary assessment
depends on participant memory, cooperation, and communication abilities, and might
contain some errors due to memory biases and over/underreporting. Another limitation
was not considered the consumption of supplements in the food intake analysis, since
there was not enough data collected. Also, it was not possible to estimate intraindividual
variance and nutrient intake since the estimation of the usual intake was not conducted.
Despite these limitations, it is important to highlight the study strengths. To date, this is
the first study evaluating iron and folate intake with data from Brazilian pregnant women
from the Federal District region with robust methods. The dietary assessment was applied
by well-trained nutrition researchers using the 5-steps multiple pass methodology. In
addition, to enhance accuracy of dietary recall and to reduce bias the photographic manual
of food portions was used when collecting food intake data. The results of the present

study indicate important public health implications, since the higher UPFs consumption
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was associated with lower intake of iron and folate nutrients, leading to a poor nutritional

quality of the diet.
Conclusion

The results of this study show that consumption of ultra-processed foods and
schooling were factors that were independently associated with both iron intake and folate
intake. Folate consumption was also associated with the gestational period and pregnancy
planning. Therefore, we suggest to reinforce the recommendations of the Dietary
Guidelines for the Brazilian Population, to focus on the importance of pregnancy
planning, and to reinforce the importance of early prenatal care in order to reduce adverse

maternal and neonatal outcomes.

Data Availability Statement

The online version contains supplementary material available at xxxx.
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7. CONCLUSAO

A prevaléncia geral de anemia em gestantes brasileiras foi estimada em 23%,
semelhante aos Ultimos dados publicados pela OMS. A anemia continua sendo um
problema moderado de saude publica nacional e considerando os efeitos adversos da
anemia em gestante e no grupo infantil sdo necessarios mais estudos para investigar as
causas da anemia, seja por deficiéncia de ferro, vitamina B12, &cido folico, doengas
crénicas ou outros fatores isolados ou combinados para garantir a prevencao e tratamento
adequados da anemia. O maior consumo de alimentos ultraprocessados esté associado a
reducdo na ingestao de &cido fdlico e ferro pelas gestantes no DF. Esses resultados podem
colaborar para a promocéo e adequacdo de politicas publicas mais efetivas mitigando o0s
danos a saude e combatendo a anemia no grupo materno focando na promocao das
recomendacgdes do Guia Alimentar para a Populagdo Brasileira, que orienta evitar o
consumo de alimentos ultraprocessados, limitar o consumo de alimentos industrializados

e basear a alimentagdo em alimentos in natura e minimamente processados.
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9.

APENDICES

Apéndice 1 - Termo de Consentimento livre e Esclarecido — TCLE

GOVERNO DO DESTRITO FEDERAL

Wi SECRETARIA DE ESTADO DE SAUDE &

[Fundacho de Ersing & Pesguisa em Ciincias da Salde

@mmﬂ_ DE ETICA EM PESQUISA

Termo de Consentimento Livre e Esclarecido - TCLE

0 {a} Senhor (a) esth sendo convidado (a) a parbicipar do projelo ESTADO
NUTRICIONAL DE JOD0, SOMI0 E POTASSIO ENTRE GESTANTES NUTRIZES E
LACTENTES BRASILEIROS: UM ESTUDO MULTICENTRICO — etapa Brasifa, sob a
responsabilidade do pesquisador Prof Dr® Mathala Pizato

O no=so objetivo & svaliar oz fafores assoclsdos 80 estado nuiricional de jodo, sddio &
pofdasio em gestenies, nulrizes e lpclenfes em diferentes regides brasileiras.

0 (a) senhor (a) recaberd fodos os esclarecimentos necessanos antes & no cecomer da
pesquisa & e asseguramos que sau nome ndo serd divuigado, sendo mantido o mais rigoraso
sigilo atraves da omiss3o total de quaisquar informagbes que parmitam identficado(a)

A sud parlicipacio serd alravés de wm quesliondrio que voolk deverd responder no
selol de Unidades Basicas de Saode no OF. A sua paricipagdo se dard por melo de uma
congulta, com entrevista sobre dedos soclodemogréficos e nulriclonais se gesfante o
nutriz. Lims segunds consulta sard realizada na casa da parficipants d& pesquwisa pere @ colats
de uring edpw leife materno, e colefa do sal wilizado pars termpero no domiciio. Este segunda
consulfa serd agendada de acondo com & disponibifdade da paricipanie da pesquisa. A colels
de dados serd mealizada enfre 05 meses o8 agosto de 2079 3 jwho da 2020 em durante 2
consulla com um lempo eslimado pars realizacdo de consulas oe 30 minutos cada para sua
nealizacho.

O rigens decormentes de sua panicipagio na pesquisa 550

1. Risco de constrangimento pers responder 85 pergunias do gueshiondrio na efapa de
colela dos dades socioecondmicos e de salde Fars minifWzar esfe ngco uma equipe de
profissionais freinada fard a5 enfrevistas am local tranquilo. de modo a daixar 8 minfmizas
guaisguer desconforfos duranie & entrewisla. As parficipante da pesquisa podem S8 negar &
responder qualquer fem do  gueshiondno, sem prejuizo pars as mesmas. 0= questiondriog
serdo ilentficados por numeros, impossibilifando assim a dentificsgdo do entrewvisfado, a ndo
s pels equipe de PESqUISS.

2 Risco de conslrangimendo na colela do leite malerna, Para minimizar eshe risoo a
codeta do lede serd realzada em ambiente residencial privado pela prdpria nuinz sob 2
suparvisdo de um profissional habiifado, quando necessano.

3, Risee de constrangiments ou ferimenios duranie a colela de uring oo bebé, Para
minimizar este Nsco 8 colsfa das amosiras de uring dos bebdés serd malizada pala propria
mde am sua resigdncia apds orentagdo fornecida por LM pesquisador da eguips. As mies
sardo oneriadas @ coletar a5 amosiras de uring de seus fithos somente se esies esthverem
am condipdes ideais de sadde e bam-esfar para malizagdo de fal procedimento. Caso hajs
necessidade, 8 colefa das amostras serd realizads em dats previaments sgendsds por W
membro da equipe devidemente capacitao.

4. Risco de reconheciments dos pafficipanles o8 pesquiss por lerceios. Para
minkmizar asfe Asce of queashiondrios bem como oF recipientes com a5 amosiras coletadas
serdo  dentifesdss  por cddigos numéricos  restinginde  quafguer  possibiidede o
reconfecimanto dos padicipenies por parte de individuos afhelos § pesguiza. Se vood aceltar
parlicipar, estard condribuindo para a8 avaliecdo nuiricional @ informagdes sobre saode e
alrmertagdo da seviliors @ Sed bebé, adm ob conlrbeGlo pave & elaboraghio de
frecomendagdes especificas para esse grupo de pacientes no Brasi, fortalecendo a politica
nacional de salde de gesianies e criangas. .

O (&) Senhor {a) pode se recusar a responder, ou participar de qualguer procediments
e de qualquer questio gue lhe traga constrangiments, podendo desistr de participar da
PESOUISE M quUAlGUET Momenlo $em nentum prejuise para o (a) senhor (a),

Ruonica
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i GOVERNO DO DISTRITO FEDERAL & oy
SECRETARIA DE ESTADO DE SAUDE 5 22
Furcdagio da Eresiog i Pesquisa em Ciéncias da Saioe

Mo hd despesas pessoais para o participante em gualguer fase do estudo. incluindo
colets @ andlee de amostras de sal, unng e lefe materno. Tembém nfo hd compensagdo
financera relacionada & sue parficipacdo, que serd paricipenie da pesquisa. Se existr
fqualgueer despesa
acicional relacionada direlamente 4 pesquisa (lais como, passagem para o local da pesquisa,
alimentagdo no local da pesquisa ou exames para realizagdo da pesquisa) a mesma serd
absorvida palo crgamento da pesquisa.

0= resqltados da pasquesa sardo dvulgados agqui no sator Facuidade de Cidncias da
Baide UnB - F5 podendo ser publicados posteniommente. 05 dados & malerais uliizados na
peEsquisa Rearko sobre a guanda do pesquissdon.

Se o (&) Senhor (@) tiver qualquer dinvida em relagio a pesquisa, por favor, telefone

para; Prof® Orf Nathala Pizato , na Facwosde de Ciénclas da Saode UnB — F5 no telefone
{61) 99227-F178, no horario 0B8R a5 11h & das 14h s 17h, disponivel inclusive para kgagao a
cobrar. nathalapizatofamar. com.
Esle projelo ol Aprovado pelo Comilé de Elica em Pesquisa da FEPECS-SESTF. O
CEP & composto por profissionsis de dilerenles dreas cuga fungiio & defendes os inleresses dos
parficipantes da pesguisa em sua integridade e dignidade e contribuir no desermvobdmento da
pesquise deniro de pedrbies étcos. As divides com relsg3o & assinatura do TCLE ou os
direitos do sujaito da pesquisa podem ser obtidos atrawas do telafone: (61) 2017 - 2132 R §878
o 8- mail: comitedeatica sacretariaf@gmail.com.

Caso concorde em participar, pedimos que assine este documento que fol elaborado
£m duas vias, uma ficacd com o pesquisador responsdvel & a oulra com o Senhor (a).

Mome | assinature

T Pesquisador Responsdvel

Mome e assinaura

Brasllia, __ de e
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Table S2: Risk of bias for each individual study JBI critical appraisal checklist for

prevalence studies

Studies Criteria

1* 2* 3* 4* 5* 6* ™ 8* 9*
Aragao et al, 2013 Y N N Y Y U U N Y
Arruda, 1990 Y N Y Y Y Y Y N Y
Arruda, 1997 Y N Y Y Y Y Y N Y
Bezerraet al, 2018 Y N N Y Y Y Y N Y
Camargo et al, 2013 Y N N Y Y Y Y Y Y
Cortes, 2006 Y Y Y Y Y Y Y Y Y
Costa et al, 2009 N N N N Y Y Y N Y
Dias, 2000 Y N N Y Y Y Y N Y
Ferreira et al, 2008 Y Y Y Y Y Y Y N Y
Figueiredo et al, 2019 Y Y Y Y Y Y Y N Y
Frick et al, 2018 Y N N Y Y Y Y N Y
Fujimori et al, 2000 Y N N Y Y Y Y N Y
Fujimori, 1994 Y N N Y Y Y Y N Y
Guerraetal, 1990 Y N Y Y Y Y Y N Y
Lucyk, 2006 Y N N Y Y Y Y N Y
Magalhaes et al, 2018 Y Y Y Y Y Y Y N Y
Marion, 2013 Y N N Y Y Y Y N Y
Miranda et al, 2018 Y U Y Y Y Y Y Y Y
Neme et al, 2017 Y N N N Y Y N N Y
Oliveira et al, 2015 Y Y Y Y Y Y Y Y Y
Paiva et al, 2007 Y N Y N Y Y Y N Y
Papa et al, 2003 Y N N Y Y Y Y N Y
Quintans, 2011 Y N N N Y Y Y N Y
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Rocha et al, 2005 Y N Y Y Y Y Y N Y
Rodriguez et al, 1991 Y N N N Y Y Y N Y
Sakamoto, 2008 Y N N Y Y Y Y N Y
Santana et al, 2019 Y N N Y Y Y Y Y Y
Santos et al, 2009 Y N N N Y Y Y N Y
Santos et al, 2012 Y Y Y Y Y Y Y N Y
Santos, 2006 Y N Y Y Y Y Y N Y
Santos, 2016 Y N Y Y Y Y Y N Y
Silva, 2012 Y N Y Y Y Y Y N Y
Silva, 2014 Y N Y Y Y Y Y Y Y
Silva, 2015 Y N Y Y Y Y Y N Y
Soares et al, 2010 Y Y Y Y Y Y Y N Y
Soares et al, 2021 Y N Y N Y Y Y N Y
Szarfarc, 1974 Y N N N Y Y Y N Y

Y =Yes, N = No, U = Unclear, NA = Not applicable

1* The sample frame appropriate to address the target population

2* Criteria for sampled in an appropriate way

3* Adequate sample size

4* Study subjects and the setting described in detail

5* Analysis conducted with sufficient coverage of the identified sample
6* Outcomes measured in a valid way

7* Objective and standard criteria for measurement

8* Appropriate statistical analysis

9* Strategies for dealing with the response rate properly
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Apéndice 2 — Estratégia de Busca

DATABASE

SEARCH (June, 29, 2021 and November, 10, 2022)

MEDLINE

(((Pregnancy OR "Pregnant women" OR Gravidity OR Pregnant OR Gravid OR
Antenatal OR Antepartum OR Gestation) AND (Brazil OR Brazilian)) AND (anemia
OR anaemia OR haemoglobin OR hemoglobin OR haematocrit OR hematocrit OR
"iron deficiency anemia" OR "iron deficiency anaemia" OR "human hemoglobin" OR
"human haemoglobin” OR "hemoglobin levels" OR "haemoglobin levels" OR "Iron
deficiency" OR "lIron-Deficiency Anemia" OR "Maternal anemia" OR ferritin)) AND
("Observational Study" OR "Cohort study" OR "Longitudinal study" OR "Follow-up
study" OR Cohort OR Longitudinal OR Prospective OR Retrospective OR "Incidence
study" OR Follow-up OR "Prevalence study" OR Prevalence OR "Cross-Sectional
Study" OR Cross-Sectional OR frequency)

EMBASE

(‘pregnancy'/exp OR pregnancy OR 'pregnant women'/exp OR ‘pregnant women' OR
‘gravidity'/exp OR gravidity OR pregnant OR gravid OR antenatal OR antepartum OR
'gestation'/exp OR gestation) AND (‘brazil'/exp OR brazil OR 'brazilian'/exp OR
brazilian) AND (‘anemia'/exp OR anemia OR ‘'anaemia‘/exp OR anaemia OR
'haemoglobin'/exp OR haemoglobin OR 'hemoglobin’/exp OR hemoglobin OR
'haematocrit/exp OR haematocrit OR 'hematocrit/exp OR hematocrit OR ‘iron
deficiency anemia'/exp OR 'iron deficiency anemia’ OR 'iron deficiency anaemia'/exp
OR 'iron deficiency anaemia’ OR 'human hemoglobin' OR 'human haemoglobin' OR
'hemoglobin levels' OR 'haemoglobin levels’ OR ‘iron deficiency'/exp OR ‘iron
deficiency' OR 'iron-deficiency anemia’/exp OR 'iron-deficiency anemia' OR 'maternal
anemia'/exp OR 'maternal anemia’ OR 'ferritin'/exp OR ferritin) AND (‘observational
study'/exp OR 'observational study' OR ‘'cohort study'/exp OR 'cohort study' OR
'longitudinal study'/exp OR ‘longitudinal study' OR ‘follow-up study'/exp OR ‘follow-
up study' OR cohort OR 'longitudinal/exp OR longitudinal OR prospective OR
retrospective OR 'incidence study' OR ‘follow up'/exp OR ‘follow up' OR 'prevalence
study'/exp OR 'prevalence study' OR ‘prevalence'/exp OR prevalence OR 'cross-
sectional study'/exp OR ‘cross-sectional study’ OR ‘'cross sectional' OR
‘frequency'/exp OR frequency)

LILACS

Anemia AND pregnancy AND Brazil

SCOPUS

TITLE-ABS-KEY ( ( ( ( pregnancy OR "Pregnant women"” OR gravidity OR
pregnant OR gravid OR antenatal OR antepartum OR gestation) AND ( brazil
OR brazilian)) AND (anemia OR anaemia OR haemoglobin OR hemoglobin
OR haematocrit OR hematocrit OR "iron deficiency anemia” OR "iron deficiency
anaemia” OR "human hemoglobin” OR "human haemoglobin® OR "hemoglobin
levels" OR "haemoglobin levels" OR "Iron deficiency” OR "lron-Deficiency
Anemia" OR "Maternal anemia"” OR ferritin)) AND ( "Observational Study" OR
"Cohort study" OR "Longitudinal study" OR "Follow-up study" OR cohort OR
longitudinal OR prospective OR retrospective OR "Incidence study" OR follow-
up OR "Prevalence study" OR prevalence OR "Cross-Sectional Study" OR cross-
sectional OR frequency))

WEB OF
SCIENCE

(((Pregnancy OR "Pregnant women" OR Gravidity OR Pregnant OR Gravid OR
Antenatal OR Antepartum OR Gestation) AND (Brazil OR Brazilian)) AND (anemia
OR anaemia OR haemoglobin OR hemoglobin OR haematocrit OR hematocrit OR
"iron deficiency anemia" OR "iron deficiency anaemia" OR "human hemoglobin"” OR
"human haemoglobin™ OR "hemoglobin levels" OR "haemoglobin levels" OR "lron
deficiency” OR "Iron-Deficiency Anemia" OR "Maternal anemia” OR ferritin)) AND
("Observational Study" OR "Cohort study" OR "Longitudinal study" OR "Follow-up
study" OR Cohort OR Longitudinal OR Prospective OR Retrospective OR
"Incidence study" OR Follow-up OR "Prevalence study" OR Prevalence OR "Cross-
Sectional Study" OR Cross-Sectional OR frequency)
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GOOGLE
SCHOLAR

Pregnancy OR Pregnancies OR Gestation AND Brazil OR Brazilian AND Anemia OR
Anaemia OR hematocrit OR haematocrit OR hemoglobin OR haemoglobin AND
Prevalence OR "Observational Study" OR "Longitudinal study" OR "Incidence study"
OR "Prevalence study"

GOOGLE
ACADEMIC
o

noft(Pregnancy OR Pregnancies OR Gestation OR Pregnant OR "Pregnant Women"
OR "pregnant woman" OR "Prenatal Care" OR "Pregnancy in Adolescence” OR
"Teen Pregnancy” OR "Teen Pregnancies” OR "Adolescent Pregnancy” OR
"Adolescent Pregnancies") AND noft("lodine deficiency” OR "lodine insufficiency"
OR "lodine status™ OR "Urinary lodine Concentration™ OR "serum iodine"” OR iodine
OR "iodine intake™) AND noft(Prevalence OR Frequency OR Percentage OR Percent
OR Proportion OR Ratio OR Rate) AND noft(Survey OR "Cross-sectional studies"
OR "Cross-sectional” OR Observational OR Cohort)

SCIELO

gestacdo and anemia

CATALOGO
DE TESES E
DISSERTACO
ES DA
CAPES

gestantes AND anemia
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Table S3 — Prisma checklist
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Section and Topic

TITLE

Title
ABSTRACT

Abstract

INTRODUCTION

Rationale
Obijectives

METHODS
Eligibility criteria

Information sources

Search strategy

Selection process

Data collection process

Item

Checklist item

Identify the report as a systematic review.

See the PRISMA 2020 for Abstracts checklist.

Describe the rationale for the review in the context of existing knowledge
Provide an explicit statement of the objective(s) or question(s) the review addresses.

Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses

Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify
studies. Specify the date when each source was last searched or consulted.

Present the full search strategies for all databases, registers and websites, including any filters and limits used.

Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers
screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation
tools used in the process.

Specify the methods used to collect data from reports, including how many reviewers collected data from each report,
whether they worked independently, any processes for obtaining or confirming data from study investigators, and if
applicable, details of automation tools used in the process.

Location
where item
is reported

31
Supplementary
Table S1

3-4, figure 1,
and
Supplementary
Appendix B

34
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Data items 10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome  3-4
domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which

results to collect.

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding 3-4
sources). Describe any assumptions made about any missing or unclear information.

Study risk of bias Assessment 11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many 3-4
reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in

the process.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews.
BMJ 2021;372:n71. doi: 10.1136/bmj.n71
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Table S4 — Excluded articles and reasons for exclusion

Reason
for
Author, Year, Reference .
exclusion

Abreu, 2009[1]; Aradjo, 2007[2]; Araujo, 2013][3]; Betiol, 2005[4]; Bresani, 2007[5];
Bresani, 2009[6]; Filho, 2011[7]; Fujimori, 2011[8]; Fujimori, 2009[9]; Guia,
2021[10]; Land, 2018[11]; Machado, 2011[12]; Machado, 2016[13]; Massucheti,
2007[14]; Mattos, 2007[15]; Paula, 2016[16]; Paz, 2019[17]; Pessoa, 2015[18];
Pizzol, 2009[19]; Pompeu, 2016[20]; Pompeu, 2016[21]; Porto, 2008[22]; Santana, 1
2021[23]; Santos, 2019[24]; Santos, 2009[25]; Santos, 2009[26]; Sato, 2013[27];
Sato, 2010[28]; Sato, 2014[29]; Sato, 2008[30]; Sato, 2015[31]; Silva, 2010[32];
Silva, 2012[33]; Sousa, 2020[34]; Souza, 2016[35]; Surita, 2011[36]; Szarfarc,
1985[37]; Totti, 2009[38]; Vieira, 2008[39].
Batista, 1988[40]; Bressane, 2004[41]; Cavalcante, 2009[42]; Lins, 2001[43]; Papa,
2002[44]; Pinto, 1975[45]; Romani, 1984[46]; Salzano, 1980[47]; Santos, 2021[48]; 2
Souza, 2018[49]; Szarfarc, 1997[50].
Almeida, 2019[51]; Figueiredo, 2017[52]; Malta, 2016[53]; Mocelin, 2019[54]; Sato, 3
2011[55]; Sato, 2012[56]; Sato, 2012[57].
Barbosa, 2011[58]; Borges, 2016[59]; Cavalcante, 2011[60]; Salvi, 2014[61]; 4
Szarfarc, 1983[62].
Demétrio, 2017[63]; Lima, 2021[64]; Silva, 2020[65] Santos 2012[66]. 5
Faria, 2007[67]; Maffessoni, 2021[68]. 6
Ferracioli, 2017[69]. 7
Novaes, 2015[70]. 8
Meier, 2003[71]. 9
Rodrigues,2010[72]. 10
Cruz, 2009[73]. 11

Legend: (1) Use secondary data; (2) Text not available for full reading and author did
not respond; (3) Abstract of Congress or Seminar; (4) No prevalence data; (5) Article
uses cohort data already included in the review; (6) The anemia classification criteria is
not mentioned; (7) Anemia only reported by the pregnant woman; (8) Study with
puerperal women only; (9) Study carried out outside Brazil; (10) Literature Review; (11)

Author did not respond with additional information.
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Figure S1: Prevalence of anaemia in Brazilians pregnant women for subgroups

ES (95% Cl)
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Figure S1 a - Prevalence of anaemia in Brazilians pregnant women — before and after 2004
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Figure S1 b - Prevalence of anaemia in Brazilians pregnant women — before and after 2011
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Figure S1 c - Prevalence of anaemia in Brazilians pregnant women — Geographic Region

122



%
Author Year ES (95% ClI) Weight

Adult and adolescent 1

Aragéo et al 2013 —— 0.20(0.12, 0.32) 2.37
Arruda 1990 : —_ 0.30 (0.27, 0.34) 2.91
Arruda 1997 \ —_ 0.31(0.28, 0.34) 294
Bezerra et al 2018 —_—— 1 0.07 (0.02, 0.18) 2.63
Camargo et al 2013 - 1 0.05 (0.02, 0.10) 2.91
Cértes 2006 :—0— 0.29 (0.23, 0.35) 2.76
Ferreira et al 2008 1 — 0.50 (0.42, 0.58) 2.58
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Marion 2013 —.—i 0.16 (0.11, 0.24) 271
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Quintans 2011 ——— 0.18 (0.12, 0.25) 2.70
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Figure S1 d - Prevalence of anaemia in Brazilians pregnant women — Course Life
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Figure S1 e - Prevalence of anaemia in Brazilians pregnant women — Risk of Bias
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Figure S1 f - Prevalence of anaemia in Brazilians pregnant women — Hb determination

method
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Figure S2 - Funnel graph on the publication bias

Funnel plot with pseudo 95% confidence limits

o /
g /
) .0/0
o ® /
e 00/ ©®
/
Y /@
/
/
) / o.
/
/
/
/
/
/
I
2

ES
Figure S2 - Funnel graph on the publication bias.
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