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RESUMO

ARAUJO, W. Prevaléncia da deficiéncia de ferro em mulheres brasileiras em
idade fértil: revisdo sistematica com metanalise. 62 f. Dissertacdo (Mestrado em
Nutricdo) — Programa de POs-Graduacdo em Nutricdo, Faculdade de Nutricdo,

Universidade Federal de Alagoas, Macei6, 2022.

A anemia por deficiéncia de ferro (ADF) esta entre as deficiéncias de micronutrientes
mais comuns em mulheres em idade reprodutiva e pode afetar o desenvolvimento
infantil. O Brasil tem varios programas nacionais para lidar com essa condi¢do, como
fortificacdo e suplementacdo de alimentos para mulheres gravidas, mas a
prevaléncia de ADF nessa populacdo ndo foi revisada sistematicamente.
Procuramos determinar a prevaléncia de ADF em mulheres brasileiras em idade fértil
por meio de uma revisdo sistemética. Foram pesquisadas as bases de dados
MEDLINE, Web of Science, Scopus, Lilacs, SciELO e literatura cinza, em busca de
estudos que avaliaram a prevaléncia de ADF em mulheres em idade reprodutiva (10-
49 anos). Meta-analises foram realizadas com dados de prevaléncia. A prevaléncia
geral de ADF foi de 25% (IC 95%: [23; 28], 83 estudos), sendo maior nas regides
Norte e Nordeste (30%; IC 95%: [24; 37], 7 estudos e 30%; IC 95%: [26; 34], 27
estudos, respectivamente). A populacdo indigena apresentou a maior prevaléncia
(53%; IC 95%: [27; 78], 4 estudos). Estudos que tiveram suas coletas apos 2015
mostraram uma prevaléncia maior de ADF (28%; IC 95%: [23; 34], 9 estudos). A
ADF em mulheres em idade reprodutiva continua sendo um problema de saude
publica no Brasil. Os programas nacionais devem ser fortalecidos e supervisionados

de forma mais completa para diminuir essa condi¢cdo em nivel nacional.

Palavras-chave: Anemia, Brasil, Hemoglobina, Ferro, Meta-analise, Prevaléncia.



ABSTRACT

Iron deficiency anemia (IDA) is among the most common micronutrient deficiencies in
women of childbearing age and may affect children development. Brazil has several
national programs to tackle this condition, such as food fortification and
supplementation for pregnant women, but IDA prevalence in this population have not
been systematically reviewed. We sought to determine the prevalence of IDA in
Brazilian women of childbearing age through a systematic review. MEDLINE, Web of
Science, Scopus, Lilacs, ScIELO and gray literature databases were searched, looking
for studies that had assessed the prevalence of IDA in women of childbearing age (10-
49 years). Meta-analyses were carried out with prevalence data. The overall IDA
prevalence was 25% (95%CI: [23; 28], 83 studies), being higher in the North and
Northeast regions (30%; 95%CI: [24; 37], 7 studies, and 30%; 95%CI: [26; 34], 27
studies, respectively). Indigenous population showed the highest pooled prevalence
(53%; 95%CI: [27; 78], 4 studies). Studies that had their collections after 2015 showed
a higher prevalence of IDA (28%; 95%CI: [23; 34], 9 studies). IDA in women of
childbearing age remains a public health problem in Brazil. The national programs
should be strengthened and more thoroughly supervised to decrease this condition

nationally.

Keywords: Anemia, Brazil, Hemoglobin, Iron, Meta-analysis, Prevalence.
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1. INTRODUCAO

A ingestdo de micronutrientes abaixo das recomendacdes leva a um
quadro de deficiéncia nutricional e suas consequéncias apresentam efeitos
agudos e cronicos na saude, capacidade de aprendizado e produtividade, além
de elevar os custos sociais, levando a reducédo da capacidade de trabalho dos
individuos (BLACK et al., 2008). As deficiéncias de micronutrientes sdo apenas
uma forma de desnutricdo, no entanto, menos visivel que as demais formas,
sendo frequentemente denominadas de “fome oculta” (MUTHAYYA et al., 2013;
VON GREBMER et al., 2014). Tais deficiéncias atingem cerca de 2 bilhées de
pessoas em todo o mundo (VON GREBMER et al., 2014) e podem afetar todas
as faixas etarias, entretanto criangcas e mulheres em idade reprodutiva tendem a
estar entre as que apresentam maior risco (ALLEN et al., 2006) sendo um dos
principais desafios da saude puablica, principalmente nos paises em
desenvolvimento (BHUTTA; SALAM; DAS, 2013).

As deficiéncias de micronutrientes em mulheres em idade reprodutiva,
além de prejudicarem a saude da mulher, afetam os desfechos gestacionais,
retardando o crescimento intrauterino e o desenvolvimento infantil (GRIEGER;
CLIFTON, 2014). As mulheres nessa faixa etaria sdo mais vulneraveis as
deficiéncias de micronutrientes devido a maior necessidade biolégica, como no
caso do ferro, e possivelmente pela distribuicdo desigual de alimentos dentro do
mesmo domicilio, ao colocar seus familiares antes de suas proprias
necessidades (DARNTON-HILL, 2012).

Dentre as deficiéncias mais comuns de micronutrientes nas mulheres esté
a de ferro (MUTHAYYA et al.,, 2013). Durante seus anos reprodutivos, as
mulheres apresentam maior risco de deficiéncia de ferro devido a perda
sanguinea decorrente da menstruacdo e costumam ter uma ingestdo alimentar
de ferro insuficiente para compensar as perdas menstruais (SIMPSON et al.,
2010). A deficiéncia de ferro afeta um terco das mulheres em idade reprodutiva
(15-49 anos) em todo o mundo (FOOD AND AGRICULTURE ORGANIZATION,
2017). No Brasil, de acordo com a Pesquisa Nacional de Demografia e Saude da
Crianca e da Mulher (PNDS) realizada em 2006, a prevaléncia de anemia em
mulheres de idade fértil € de 29,4%, atingindo quase 40% na Regidao Nordeste
(BRASIL, 2009).



O foco atual da “janela de oportunidade de 1000 dias”, desde a concepgéao
até os 2 anos de idade, impulsionou as intervencdes nutricionais para melhorar a
saude global, mas ignorou o periodo de pré-concep¢do (DIJKHUIZEN et al.,
2018). A fim de otimizar os resultados da gravidez e evitar efeitos prejudiciais
sobre o crescimento, desenvolvimento e saude do feto e do bebé, fica claro que
o estado nutricional e de salude das mulheres em idade reprodutiva deve ser o
verdadeiro ponto de partida (WORLD HEALTH ORGANIZATION, 2009).

Otimizar a condicdo adequada de micronutrientes nesse publico é uma
estratégia mais efetiva e mais verdadeiramente preventiva do que intervencdes
direcionadas apenas ao periodo gestacional (WORLD HEALTH
ORGANIZATION, 2009). O alto 6nus nutricional das mulheres foi reconhecido
pelos Objetivos de Desenvolvimento Sustentavel da Organizacdo das Nacbes
Unidas, com o objetivo de atender as necessidades nutricionais de meninas
adolescentes, bem como de mulheres gravidas e lactantes, até 2030
(INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE, 2016).

Este trabalho teve como objetivo determinar por meio de uma reviséo
sistematica com metanalise, a prevaléncia de deficiéncia de ferro em mulheres

brasileiras em idade fértil.



2. REVISAO DA LITERATURA

2.1 Metabolismo do ferro

O ferro € um mineral indispensavel para o organismo humano, suas formas
disponiveis encontradas ferroso (*?) e férrica (*3) participam do metabolismo de
proteinas e do processo oxidativo. Cerca de 200 enzimas necessitam deste nutriente
como cofator, tendo a finalidade de realizar a sintese de DNA, transporte de
elétrons, além de participar da desintoxicacdo, do metabolismo das catecolaminas e
da fung&o imunologica. Na célula, o ferro pode ser armazenado de duas maneiras:
no citosol como ferritina e, apdés decomposi¢cdo da ferritina, nos lisossomos como
hemossiderina (SIMPSON et al., 2011).

A transferrina € o meio de transporte utilizado para que o ferro seja absorvido
e distribuido nos tecidos, sendo 30% a 40% da capacidade dessa ligacdo utilizada
nos mecanismos fisioldgicos (SIMPSON et al.,, 2011; MUNOZ; GARCIA- ERCE;
REMACHA, 2011). O organismo necessita de uma quantidade especifica deste
nutriente, sendo o0 excesso toxico e desnecessario para 0 metabolismo, na
circunstancia da reducao da absorc¢ao intestinal de ferro ocorre nova sintese sendo
utilizada para atender a demanda da eritropoiese. A integridade da mucosa gastrica
e intestinal sdo fundamentais para efetivacdo deste processo (MONTORO -
GUGUET et al., 2021; MUNOZ; GARCIA- ERCE; REMACHA, 2011).

Alguns fatores estdo correlacionados a deficiéncia de ferro, como a absorcao
reduzida decorrente de alguns fatores, como a presenca de infecgbes por
enteroparasitos que a depender da carga parasitaria e da capacidade espoliativa do
parasito instalado, ocasiona hemorragia na mucosa e desencadeia a caréncia
nutricional por ferro. Além disso 0 consumo quantitativamente e qualitativamente
inadequado, devido uma dieta inapropriada que ndo compensa 0 aumento das
necessidades fisiologicas em diferentes ciclos da vida: na gravidez, na recuperacao
apoOs perda significativa de sangue corporal também sao desfechos associados a
anemia. (MUNOZ; GARCIA- ERCE; REMACHA, 2011; MORAES et al., 2019).

2.2 Fontes alimentares e recomendacdes nutricionais de ferro
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Os grupos mais vulneraveis para o acometimento da anemia sdo gestantes e
mulheres em idade reprodutiva. Durante o periodo gestacional isto torna-se
prejudicial & mae e ao feto, tendo associacdo com maior risco de morbimortalidade.
Considerando que habitos alimentares inadequados levam ao consumo de uma
dieta pobre de nutrientes importantes como o ferro, pode-se concluir que essa
pratica acaba proporcionando o aumento desta deficiéncia (SATO et al., 2010). A
Dietary Reference Intakes (DRIs), evidencia que a necessidade de ingestéo diaria é
de 27mg para gestantes e de 18mg para mulheres com idade reprodutiva. Utilizar a
educacdo nutricional, como uma ferramenta para conscientizagdo do consumo
guantitativo e qualitativo adequado de alimentos é uma importante estratégia para
alcancar uma ingestdo adequada de alimentos fontes de diversos nutrientes, sendo
uma alternativa de baixo custo e efeitos significativos (BORTOLINI et al., 2010).

As perdas do ferro que ocorrem por descamacao epitelial, através do suor,
pele, urina e fezes, pode ser de 1mg ao dia ou até de 4mg, caso o individuo esteja
em fase reprodutiva. Com isso, torna-se necessario que a ingestéo do ferro dietético
esteja adequada, para proporcionar homeostase desse micronutriente no organismo
do individuo (FERREIRA et al., 2015).

Como ja consolidado na literatura, hd a existéncia de dois tipos de ferro na
alimentacéo, sendo a biodisponibilidade diferente para cada um deles: O ferro heme
presente principalmente nas moléculas de hemoglobina e mioglobina é encontrado
nos alimentos de origem animal, como as carnes vermelhas e visceras, tendo mais
facil absorcdo pela mucosa intestinal. O ferro ndo heme é encontrado em alimentos
de origem animal e vegetal, como o feijdo, lentilha e grdo de bico, apesar de
apresentar menor biodisponibilidade, também faz parte da alimentacdo. Associar a
ingestdo deste tipo com frutas ricas em acido ascoérbico, nas principais refeicdes é
uma estratégia que pode ser utilizada como facilitadora da absorcdo do nutriente
(SATO et al., 2010).

2.3 Epidemiologia e fisiopatologia da anemia

A epidemiologia e fisiopatologia da anemia envolve uma complexa interacao
entre causas diversas, acdes nutricionais como a suplementacao profilatica de ferro
e acido folico, além do uso da fortificacdo dos alimentos na populacdo séao

estratégias que podem ser utilizadas para o aumento da hemoglobina e reducéo da
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doenca. A deficiéncia de ferro varia de acordo com a presenca ou nao de infec¢des
e com a deficiéncia de outros micronutrientes (OWAIS et al., 2021).

O quadro persistente da caréncia de ferro causa a anemia ferropriva, sendo
caracterizada pela deplecdo dos estoques de ferro e a reducdo dos niveis séricos de
hemoglobina. Essa deficiéncia pode estar associada a outras causas, como a
caréncia de nutrientes: acido félico, riboflavina, vitamina A, B12 e B6. Infeccdes
parasitarias, infec¢des gerais, malaria e doencgas cronicas também séo responsaveis
por desencadear esta patologia (BHUTTA; SALAM; DAS, 2013).

O processo fisiopatoldgico da anemia pode ser descrito em trés periodos: o
primeiro seria a reducdo do estoque de ferro sanguineo, o segundo a eritropoiese
deficiente em ferro e por Ultimo a deplecdo dos niveis séricos de hemoglobina.
Esses eventos ocasionam o comprometimento do transporte de oxigénio para 0s
tecidos corporais e desencadeia uma seérie de mudancas fisioldgicas que
comprometem a qualidade de vida do individuo, dentre elas as alteracdes na pele e
mucosa, palidez, glossite, além de fraqueza, fadiga e consequente
comprometimento cognitivo e atraso no crescimento e desenvolvimento psicomotor
(BEZERRA et al., 2018).

A causa para essa condicdo clinica € multifatorial, podendo incluir aspectos
fisioldgicos, ambientais, socioeconémicos, além de nutricionais. A presenca de um
ou dois filhos na populacdo menos favorecida economicamente com 6 a 60 meses
anémicos esta associada a maior prevaléncia da anemia, assim como a auséncia de
realizacdo de pré-natal e a distancia dos servicos de saude, o modo e o local que os
individuos vivem (BEZERRA et al., 2018; SILVA; BATISTA; MIGLIOLI, 2008).

De acordo com Allen et al. (2006), mulheres em idade reprodutiva séo mais
susceptiveis a desenvolver este problema, alguns desfechos sdo comumente
associados e afetam a saude desta faixa etaria, assim como também trazem
desfechos no periodo gestacional, podendo haver retardo no crescimento
intrauterino e desenvolvimento infantil (VON GREBMER et al., 2014).

Houve um progresso minimo na reducéo da anemia em mulheres dessa idade
nos ultimos anos, inclusive em paises do sul da Africa Subsaariana, no entanto em
paises do sul da Asia houve aumento de casos novos. Adicionalmente dados globais
recentes da Organizacdo Mundial de Saude (OMS) evidenciam um acréscimo de 3%
entre os anos de 2011 a 2016 (OWAIS et al., 2021). Configurando-se uma
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preocupacado e problema para a saude publica nos paises poucos desenvolvidos
(BHUTTA, SALAM, DAS, 2013).

2.4 Programas Nacionais no combate a anemia

Apesar dos esforcos constantes para controle e prevencdo da caréncia de
ferro, a anemia é um problema de saude publica que afeta em torno de 1,76 bilhdes
de pessoas em todo o mundo (VOS, 2020). No Brasil, a Pesquisa Nacional de
Demografia e Saude da Crianca e da Mulher (PNDS), realizada no ano de 2006,
evidencia a presenca de anemia em 29,4% das mulheres em idade fértil. BEZERRA
et al. (2018) realizaram um estudo no Nordeste, em um municipio da regido, que traz
dados mais recente, onde evidencia que 18,6% das 322 mulheres avaliadas
encontrava-se com anemia.

Em decorréncia da alta prevaléncia da anemia e para enfrentar e prevenir a
progressao dessa condicao clinica, assim como também firmar o compromisso que a
Politica Nacional de Alimentacdo e Nutricdo assume para o desenvolvimento da
alimentacdo e nutricAo no Brasil, foram estabelecidas algumas estratégias no
combate e prevencdo a anemia por deficiéncia de ferro no ambito do Sistema Unico
de Saude (BRASIL, 2012a). Dentre elas o Programa nacional de suplementacdo do
ferro (PNSF), regulamentado através da Portaria n°® 730, de 13 de maio de 2005,
com o objetivo de realizar a suplementacdo de forma preventiva, alcancando as
criancas de 0 a 6 meses de idade, gestantes no inicio de seu acompanhamento,
com continuidade até o terceiro més apos o parto.

Em casos de aborto a suplementacdo também é recomendada, até trés
meses apos o ocorrido. A distribuicdo do suplemento é de forma gratuita através das
redes de saude nos municipios brasileiros, sendo descentralizada nas Unidades
Basicas de Saude, havendo conscientizacdo dos usuarios atendidos pelo programa
sobre a relevancia da alimentacdo saudavel e o consumo adequado de alimentos
fontes do micronutriente (BRASIL, 2005).

Além da existéncia do PNSF, a fortificacdo de farinhas é outra estratégia
utilizada pelo governo, com enriquecimento obrigatério deste produto com ferro e
acido fdlico, implementada através da Resolucdo da diretoria colegiada (RDC) n.
344/2002. Em 2017, a RDC n. 150/2017 trouxe atualizacbes sobre 0s requisitos

necessarios para essa pratica: A descricdo dos alimentos que a fortificacdo seria
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realizada (farinha de milho biju, farinha de milho flocada ou flocos de milho pré-
cozidos, farinha de trigo integral, farinha de trigo durum e farinhas de trigo e de milho
contidas em produtos alimenticios importados, além das composi¢des de ferro que
pode ser utilizado na fabricagdo destes alimentos (sulfato ferroso, sulfato ferroso
encapsulado, fumarato ferroso, fumarato ferroso encapsulado).

Apesar de seu amplo beneficio, Oliveira et al. (2010) destaca que ainda
existem barreiras operacionais que dificultam uma execucdo adequada da
terapéutica com doses profilaticas de sulfato ferroso, no combate & anemia, como,
por exemplo, 0 acesso aos servicos de saude na busca da medicacéo, a adesdo ao
tratamento do individuo e uma minimizacdo da doenca, além da ocorréncia de
efeitos colaterais ao medicamento, ocasionando o abandono do tratamento.
Capacitacdo dos profissionais para melhor esclarecimento aos usuarios sobre a
utilizacdo deste medicamento e sensibilizacdo da mae e/ou gestante sobre a
importancia do uso do mesmo sdo algumas opcdes de estratégias para que haja
maior adesao ao programa e prevencao da doenca.

A fortificacdo dos alimentos preparados para as criangas com micronutrientes
em po também faz parte da fortificacdo da alimentacédo infantil. A campanha foi
oficialmente lancada em marco 2015 pelo Ministério da Saude, denominada
NutriSus, com objetivo de fornecer através de sachés de 1g, uma mistura de
vitaminas e minerais a0 menos em uma refeicdo ao dia, para potencializar o
desenvolvimento infantil e minimizar os agravos nutricionais. O publico alvo sao
criancas de 06 a 48 meses, sendo a fortificacdo aplicada em dois periodos, em
creches publicas dos municipios brasileiros. O primeiro momento é realizado no
inicio do ano letivo, o préximo é no segundo semestre, tendo um intervalo de 3 a 4
meses do primeiro fornecimento. Devido ao longo periodo que as criangas passam
na escola fazendo as refeicbes, a estratégia foi realizada em creches que fazem
parte do Programa Saude na Escola, com intuito de aumentar o potencial de
promocao da saude destes estabelecimentos.

Contudo, na perspectiva de que a principal cobertura da saude na populagao
brasileira € na atengéo primaria, o Ministério da Saude prevé atualmente uma nova
estratégia de implementacdo do programa, sendo operacionalizado nas unidades
basicas de saude com a distribuicdo da suplementacéo entre criancas de 06 a 24

meses.
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Assim, 0s programas nacionais de suplementacdo s&do dispositivos
indispensaveis tanto no combate, quanto na prevencdo da anemia por deficiéncia de

ferro.
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3. ARTIGO DE RESULTADOS

ARAUJO, WO; BUENO, NB. Prevalence of iron deficiency anemia in Brazilian
women of childbearing age: a systematic review with meta-analysis. Submetido
e publicado no periédico Peer J (Classificacdo B1, segundo os critérios do sistema
Qualis da CAPES/Area de Nutri¢&o).

ABSTRACT

Background

Iron deficiency anemia (IDA) is among the most common micronutrient deficiencies in
women of childbearing age and may affect children development. Brazil has several
national programs to tackle this condition, such as food fortification and
supplementation for pregnant women, but IDA prevalence in this population have not
been systematically reviewed. We sought to determine the prevalence of IDA in
Brazilian women of childbearing age through a systematic review.

Methods

MEDLINE, Web of Science, Scopus, Lilacs, ScIELO and gray literature databases
were searched, looking for studies that had assessed the prevalence of IDA in
women of childbearing age (10-49 years). Meta-analyses were carried out with
prevalence data.

Results

The overall IDA prevalence was 25% (95%CI: [23; 28], 83 studies), being higher in
the North and Northeast regions (30%; 95%CI: [24; 37]; 7 studies, and 30%; 95%CI.
[26; 34]; 27 studies, respectively). Indigenous population showed the highest pooled
prevalence (53%; 95%CI: [27; 78], 4 studies). Studies that had their collections after
2015 showed a higher prevalence of IDA (28%; 95%CI: [23; 34], 9 studies).
Conclusions

IDA in women of childbearing age remains a public health problem in Brazil. The
national programs should be strengthened and more thoroughly supervised to

decrease this condition nationally.

Keywords: anemia; Brazil; hemoglobin; iron; metanalysis; prevalence
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1. INTRODUCTION

The current focus of the “1000-day window of opportunity”, from conception to
2 years of life, has driven nutritional interventions to improve overall health of the
maternal-child duo, but it often ignores the preconception period [1]. The high
nutritional burden on women was recognized by the United Nations Sustainable
Development Goals, aiming to meet the nutritional needs of adolescent girls, as well
as pregnant and lactating women, by 2030 [2]. In order to optimize pregnancy
outcomes and avoid harmful effects on the growth, development and health of the
fetus and child, it is clear that the nutritional and health status of women of
childbearing age should be the starting point. Optimizing the status of micronutrients
in this public may be a more effective and preventive strategy than targeted
interventions only during pregnancy [3].

Micronutrient deficiencies in women of childbearing age, in addition to harming
women's health, affect pregnancy outcomes, delaying intrauterine growth and child
development [4]. Women are more vulnerable to micronutrient deficiencies due to
their greater biological need and often due to the unequal distribution of food within
the same household, by putting their families before their own needs [5]. Among the
most common micronutrient deficiencies in women is iron deficiency [6]. During their
childbearing age, women are at increased risk of iron deficiency anemia (IDA) due to
blood loss from menstruation and often have insufficient dietary iron intake to
compensate for menstrual losses [7]. IDA affects a third of women of childbearing
age worldwide [8]. In Brazil, according to the National Survey on Demography and
Health of Children and Women (PNDS) carried out in 2006, which was the last
survey carried out with the objective of nationally evaluating women of childbearing
age, the prevalence of IDA in this group was 29.4%, reaching almost 40% in the

Northeast Region [9].

In order to tackle IDA, Brazil has several national programs, such as a food
fortification program, which enriches wheat and corn flour with iron and folic acid, and
was established in 2004 with the aim to decrease IDA [10]. In 2017, the Health
Ministry of Brazil updated the fortification requirements, which is now ranges from 4
mg to 9 mg of ferrous sulphate or fumarate per 100 grams of flour [11]. A report from

2019 showed that only 61% of the flour samples analyzed showed adequate
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amounts of iron [12]. Together with the national fortification program is the National
Iron Supplementation Program, established in 2005, which aims to offer iron
supplementation to children, pregnant women and women in the post-partum period
[13,14]. Hence, it would be expected that prevalence of IDA in Brazilian women of

childbearing age should decrease throughout the years.

Therefore, collecting data on the iron status of Brazilian women of childbearing
age is essential for the development of national public policies and for monitoring the
effectiveness of existing programs. Thus, we aimed to determine, through a
systematic review with meta-analysis, the prevalence of IDA in Brazilian women of

childbearing age, and to analyze this prevalence in different contexts.
2. Methods

This systematic review with meta-analysis is reported according to Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) [15]. A
protocol was  previously published on the PROSPERO platform
(http://www.crd.york.ac.uk/PROSPERO), under the code CRD42020200960.

2.1 Eligibility criteria

Observational, cross-sectional and/or prospective or retrospective cohort
studies were included, dealing with the prevalence of iron deficiency in women aged
between 10 and 49 years, pregnant or not. For the cohort studies, only cross-
sectional data at the end of follow-up that reported the prevalence of IDA were
considered. Only studies carried out in Brazilian territory were included. When a
study had more than one publication, the publication with the highest number of

individuals evaluated was chosen.
2.2 Information sources

Searches in MEDLINE, Web of Science (WOS), Scopus, Lilacs, SciELO
databases were carried out until September 24, 2021. In gray literature, the Brazilian
Digital Library of Theses and Dissertations (http://bdtd.ibict.br) and the annals of the
Brazilian Congress of Epidemiology and the Brazilian Congress of Public Health,
both available on the ABRASCO website (www.abrasco.org.br) was accessed to



18

obtain studies developed in the Brazilian population that were not published in

indexed media in the aforementioned conventional databases.
2.3 Search strategy

The search strategy involved terms related to the condition (IDA) and the age
group of the population assessed (teenagers and adults). Two search strategies
were used, one in English that had MeSH terms for MEDLINE and related free terms
for Scopus and Web of Science, and another in Portuguese, using DeCS and Free
Terms for LILACS and SciELO, in addition to the databases of gray literature. The
following search was used in the MEDLINE database: (("iron"[MeSH Terms]) OR
(iron deficiency anemia [MeSH Terms]) OR (ferritin [MeSH Terms])) AND
("prevalence"[MeSH Terms]) AND (("adolescent'[MeSH Terms]) OR ("adult'[MeSH
Terms]) OR ("women"[MeSH Terms])).

2.4 Data collection process

The study selection process consisted of two stages: the title and abstract
reading phase and the full-text reading phase. The data collection process consisted
of acquiring data derived from the eligibility criteria. For this purpose, an electronic
spreadsheet was used to organize the outcomes and additional variables collected.
When cases of absence of reported data were noticed, the authors of recent studies

(2018-2021) included were contacted in order to obtain more information.
2.5 Data items

The outcome evaluated was the prevalence of IDA. The complementary
variables collected were the following elements: name of the study authors; region
and state of study; year of study; type of study; age group; pregnant (yes/no); study
context; method used to assess hemoglobin levels; and total number of subjects

analysed.
2.6 Effect measures

The prevalence of IDA was given as a percentage and was considered when
hemoglobin levels were below 12g/dL for non-pregnant women and below 11g/dL for
pregnant women [16]. When the prevalence of participants with IDA was not
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available, it was calculated from the absolute frequencies of individuals with IDA and

the total sample evaluated.
2.7 Quality assessment of included studies

To assess the methodological quality of the studies, a spreadsheet was built
based on the Newcastle-Ottawa Scale, which is widely used for observational studies
[17], but adapted for cross-sectional studies. This scale gives “stars” to studies that
meet quality assumptions. In the present analysis, 5 categories were evaluated,
considering that only prevalence studies were reviewed and that calculations of

associations with risk measures will not be considered in this study.

The studies could obtain a maximum of 7 stars, as explained below: a)
representativeness of the chosen sample (2 stars in the case of representative
samples of the population, with random sampling, 1 star in the case of non-random
sampling, O stars in the case of absence of description for sampling); b) adequate
sample size (1 star for justified and satisfactory sample sizes, with sample size
calculation, O stars for unjustified sample size); c) assessment of non-respondents (1
star if there was an appreciation of non-respondents and indications that they do not
differ from respondents; 0 stars if non-respondents were not mentioned, or that they
are systematically different from respondents); d) diagnostic criteria (1 star if you
used the diagnostic criteria referenced in this protocol, 0 stars if you used other
diagnostic criteria); €) measurement of biochemical markers (2 star if there was a
complete and adequate description of the measurement methods of biochemical
markers, such as intra-individual coefficient of variation tests, 1 star if reporting an
adequate method but without coefficient of variation, 0 stars if not there was a
description of the method or if it was a method different from that provided for in this
protocol).

2.8 Overall evidence quality

The quality of the evidence was analyzed through adaptations of the method
proposed by the Grading of Recommendations Assessment, Developing and
Evaluation (GRADE) [18]. In the present analysis, this method was adapted for
cross-sectional studies. The quality of evidence was classified in three categories:

high, moderate and low, based on two criteria: limitations of the studies (quality



20

assessment) and inconsistency of results (heterogeneity). Only these criteria were
used due to the inadequacy of analyzing the traditional criteria “indirect evidence”,

“‘inaccuracy” and “publication bias” given the nature of the studies included.
2.9 Data analysis

Data analysis was based on a quantitative study of the variables. Stata v.12
software (StataCorp, College Station, Texas) was used for this investigation, through
the metaprop command [19], with a DerSimonian and Laird random effects model
using the Freeman-Tukey arcsine transformation to stabilize the variances. The data
analyzed were the prevalence of IDA. Heterogeneity was assessed using the [2
statistic, being considered high when the 12 is greater than 50%. In addition, subgroup
analyzes were performed by macro-geographic region of Brazil where the study was
conducted, age group, pregnant women (yes/no), collection period and
epidemiological context of collection. Finally, a meta-regression was also performed
with the prevalence of IDA as the dependent variable and the score obtained by the

Newcastle-Ottawa scale as the independent variable.
3. Results
3.1 Study selection

At total, 24,624 occurrences were identified in the evaluated databases. Of
these, 237 were selected for full-text reading. Finally, 91 studies were included for
the qualitative synthesis and 83 for the meta-analysis. Details for the selection of
studies can be seen in the flowchart in Figure 1.

3.2 Studies characteristics

Of the 91 studies included [20-110], 48 (52.75%) of them included samples
with both age groups (adolescents and adults). Fifty-three (58.24%) studies were
performed with samples from pregnant women. By the Brazilian macrogeographic
division, most studies were carried out exclusively in the Southeast region (n = 34,
37.36%) and a minority exclusively in the North region (n = 5, 5.50%). The summary
with the other characteristics of the included studies can be seen in Table 1. The
characteristics of each study can be seen in Supplementary Table 1.
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3.3 Quality assessment of included studies

The result regarding the assessment of the quality of the included studies can
be seen in Supplementary Table 2 and the sum of stars in this assessment is also
shown in Supplementary Table 1. The domains that presented the greatest
inadequacies in the assessment according to the Newcastle Ottawa scale were

related to the assessment of non-respondents (n = 59) and sample size (n = 58).
3.4 Result of syntheses

The quantitative assessment of the 83 studies included in the meta-analysis
can be seen in Table 2. Eight studies did not participate in the quantitative analyzes
due to inconsistency in the data regarding the prevalence of IDA
[29,30,37,51,53,58,85,104], which could interfere with our final results. The
prevalence of IDA in all studies included in this analysis was 25% (95%CI = 23; 28; 12
= 97.94; 83 studies, 57981 participants).

Among the macro-geographic regions of Brazil, the North and Northeast
regions showed the highest prevalence, 30% (95%CI = 24; 37; 7 studies; 5328
participants) and 30% (95%CI = 26; 34; 27 studies; 19087 participants), respectively.
In the other sub-group analyses, studies with only adult women (Pooled prevalence:
26%; 95%CI:[21; 31]; 16 studies; 8091 participants), which included samples of
pregnant and non-pregnant women together (Pooled prevalence: 42%; 95%CI:[17,
69]; 3 studies; 1018 participants), indigenous (Pooled prevalence: 53%; 95%CI:[27;
78]; 4 studies; 923 participants) and in the hospital context (Pooled prevalence: 36%;
95%CI:[31; 40]; 13 studies; 7753 participants) showed the highest prevalence.
Finally, studies that had their collections after 2015 showed the highest prevalence of
iron deficiency (Pooled prevalence: 28%; 95%CI:[23; 34]; 9 studies; 7291
participants). The results of the meta-regression showed no significant association
between the prevalence of iron deficiency and the score obtained by the Newcastle
Ottawa scale (B = -0.017%; 95%CI:[-0.038; 0.003]; p = 0.09).

3.5 Certainty of evidence
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Considering the limitations of the studies included in this review and the
inconsistency of the results, the quality of evidence was considered very low (Table
3).

4. Discussion

IDA is estimated to affect about a third of women of childbearing age in the
world [111]. The regions of the globe in which this prevalence is higher are Sub-
Saharan Africa, South Asia, the Caribbean and Oceania [112]. Despite not being part
of the regions mentioned, the results of the present study indicate a prevalence of
25% for this condition in Brazil. Such prevalence is considered high, and this is
significant among women in the North and Northeast regions of the country, adult
women, those from indigenous villages and those present in a hospital environment.
Furthermore, it is noteworthy that the prevalence of IDA does not seem to be

decreasing when the analyzes were carried out with the collection periods.

According to the World Health Organization (WHO), the prevalence of IDA is
considered a public health problem when it is above 5%, which gives a degree of
significance to the respective severity of this prevalence in the present study [16].
Thus, all the grouped prevalence of IDA found in this review fit the classification
established by the WHO, ranging from a problem of mild significance (18% of
adolescents) to severe (53% of indigenous women). In addition, our findings show a
higher prevalence than indicated by the WHO survey for Brazil in 2019 (16.1% for
non-pregnant women and 19.1% for pregnant women) [113,114].

Petry et al. (2016) aimed to carry out, through a systematic review, a survey of
the prevalence of IDA in women of childbearing age in countries with low, medium
and high human development index. Countries such as Bangladesh (2011/2012),
Cameroon (2012), Cote d'lvoire (2007), Mongolia (2010) and Iraq (2011) showed
prevalence (18.5 to 28.6%) similar to that found in our meta-analysis [115]. We are
not aware of a systematic review that has assessed this prevalence in women of
childbearing age in Brazil. However, this type of investigation has already been
carried out in children under the age of five. Systematic reviews with meta-analyses
by Silveira et al. (2021) and Ferreira et al. (2021) show that compared to older

studies, the prevalence of IDA in children under five years has been decreasing
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[116,117]. Reinforcing this, according to the Ministry of Health of Brazil, referring to
the National Study on Food and Child Nutrition, the prevalence of anemia in Brazilian
children has reduced by half in the last 13 years [118]. These notes are different from
what seems to be happening with women of childbearing age when comparing the

studies by the data collection period in this meta-analysis.

As for the country's internal differences, according to data from the National
Health Survey conducted between 2013 and 2014 with women aged over 18 years,
the macro-regions of Brazil that had the lowest prevalence of iron deficiency anemia
were the southern regions (9.0%) and Midwest (7.9%) [119]. In our study with women
of childbearing age, the lowest prevalence was found in the South (20%) and
Southeast (21%) regions. However, in relation to the highest prevalence, both the
National Health Survey (2013-2014) and our analyzes highlight the North (14.6% vs.
30%, respectively) and Northeast (15.7% vs. 30%, respectively) regions [119]. Such
differences between the macro-regions within the country can be explained by the
evident social inequality and distinct development between the macro-geographic
regions, making the South-Southeast two regions with greater development,
providing a better quality of life, and the opposite generates higher prevalences in the
North-Northeast regions [120].

Paying attention to risk factors for IDA implies improving the quality of life of
women of childbearing age, since this nutritional deficiency has already been shown
to be associated with cognitive impairment and neuropsychiatric disorders
increasingly common in children and adolescents, such as autism and anxiety
disorder [121]. In adolescence, it has an impact on physical and mental development,
such as cognitive impairment, impairment of the proper functioning of the respiratory
system, causing fatigue, fatigue and weakness, which can be considered a trigger for
weight gain due to the lack of willingness to performing physical exercise [122,123].
Furthermore, pregnant women who start this physiological period with IDA have
higher risks of maternal and perinatal death, premature birth, low birth weight and
infant morbidity [124,125], in addition to impacts during pregnancy itself, such as
emotional instability, pre-eclampsia, cardiovascular and immune function changes,

and lower physical and mental performance [123].
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Given the relevance of this public health problem to the lives of individuals, the
Brazilian government implemented in 2005 the National Iron Supplementation
Program, which consists of: prophylactic iron supplementation for specific population
groups (for all children aged 0 to 6 months age, pregnant women starting prenatal
care until the third month postpartum); fortification of food for children with powdered
micronutrients; promotion of adequate and healthy diet to increase consumption of
iron-rich foods; and the mandatory fortification of corn and wheat flour with iron and
folic acid [14]. The studies conducted by Araudjo et al. (2013) and Fujimori et al.
(2011) indirectly showed that such flour fortification was able to reduce the
prevalence of iron deficiency anemia in pregnant women [23, 64]. However, we have
not identified any studies that have evaluated this strategy in another population
group for the interest of this systematic review.

This systematic review has some limitations that may influence our
conclusions. First, we highlight the wide variation between the sizes and quality of
the included studies, which possibly contributed to the finding of the high
heterogeneity identified in the meta-analyses, as well as the very low quality of
evidence. In addition, the discrepancy in the number of studies between Brazilian
macro-geographic regions is highlighted, which can make the comparison between
them uneven. We also highlight the small number of studies aiming at evaluating
indigenous populations, which may have made the pooled prevalence of this sample
unrealistic in our analysis. Finally, we highlight the need for further studies to update
the assessment of the prevalence of IDA in women of childbearing age, since few
studies were conducted after 2015 and it was difficult to conduct a time-series
comparison to highlight possible temporal changes in the prevalence of this

nutritional deficiency.
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Figure 1. Flowchart of study selection

] [ Identification ]

Screening

Identification of studies via databases and registers J

Records identified from:
MEDLINE, WOS, Scopus,
Lilacs, SciELO (n= 14720)
Grey literature (n = 9824)
Reviews: (n=10)

Records removed before
SCTEEning:
Duplicate records removed
(n=3414)

!

Records screened
(n=21210)

!

Records excluded
(n=20967)

Reports sought for retrieval
(n=1243)

I

Reports not retrieved
(n=06)

Reports assessed for eligibility
(n=237)

[ Included I

Studies included in review
(n=91)

Studies included in meta-
analysis (n = 83)

Reports excluded:
No data separated by age and/or
sex (n=53)
No prevalence data (n=37)
Sub-study (n=18)
No age data (n=12)
Review study (n=7)
Studies outside Brazil (n= 6)
Studies with the elderly (n= 3)
Clinical trials (n = 3)
Studies only with men (n=12)
Diagnostic method different
from that recommended (n =2)
Study with infants (n= 1)

41



TABLES

Table 1. Summary of the characteristics of the included studies (n = 91)

N %
Age group
Teenagers 16 17.58
Adults 17 18.68
Teenagers and adults 48 52.75
Not reported 10 10.99
Pregnancy
Yes 53 58.24
No 31 34.07
Both 4 4.40
Pregnant and non-pregnant separately 3 3.29
Region
North 5 5.50
Northeast 26 28.57
Midwest 7 7.69
South 14 15.39
Southeast 34 37.36
More than one 2 2.20
All 3 3.29
Context
Household survey 15 16,48
Hospital 15 16,48
Outpatient/Basic health unit 39 42,86
School/University/Day care 12
center/Swim club 13,19
Indigenous village 7 7,69
Hospital and Outpatient 1 1,10
Not reported 2 2,20
Measurement method
Hemocue 24 26.37
Cianometahemoglobina 15 16.48
Cell-Dyn 7 7.69
Sysmex 4 4.40
Pentra 3 3.30
Agabe 3 3.30
BC 2800 e BS220 1 1.09
Coulter 1 1.09
Cell Counter CELLM 1 1.09
Cyanide-free photometry 1 1.09
Medical record 17 18.68
Not reported 14 15.39
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Table 2. Summary of the results found from the meta-analysis of the prevalence of iron deficiency in Brazilian adolescents and adult women of
reproductive age (83 studies included)

Studies n N

Pooled prevalence Lower 95% Cl  Upper 95% CI 12

(%)
Total 83 15075 57981 25 23 28 97.94
Region
North 7 1752 5328 30 24 37 95.35
Northeast 27 5400 19087 30 26 34 97.02
Midwest 7 518 2177 24 16 33 95.09
South 15 2343 11231 20 14 27 98.59
Southeast 36 4944 19985 21 17 26 98.08
Age group
Teenagers 16 839 3580 18 11 27 97.44
Adults 16 2211 8091 26 21 31 95.93
Both 42 8525 33527 26 22 29 98.15
Pregnant women
Yes 51 11475 42224 26 23 30 98.19
No 32 3334 14739 22 18 27 97.23
Both 3 266 1018 42 17 69 96.86

Year collection



<2005
2005-2010
2010-2015
>2015

Context
Household survey

Hospital

Outpatient/Basic health
unit

School/University/Day care
center/Swim club
Indigenous village

23
25
16

13
13

40

12

6468
3673
1370
2543

1954
2757

8486

527
305

22313
19334
5553
7291

8130
7753

35562

2309
923

25
25
23
28

24
36

21

25
53

21
21
16
23

20
31

18

14
27

29
30
30
34

39
40

24

37
78

97.53
97.94
97.66
95.18

93.73
92.83

98.38

97.71
97.65
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Table 3. Evidence quality assessment
Question: What is the prevalence of iron deficiency in Brazilian women of childbearing age?
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Quality assessment Results summary Quality Importance
N°of Study Risk Inconsi Indirect Imprecis Other Pooled prevalence (%0)
studies design of bias stency evidenc ion consideration
e S
Prevalence of iron deficiency (rated with: %o)
] OO0 | IMPORTANT
83 | Observa|Serious| Very N/A N/A None 25% [95%CI: 23; 28]
tional serious Very Low

studies




Supplementary Table 1. Main characteristics of the included studies (n = 91)
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Year . Sample Prevalence NOS
Reference collection Agegroup  Pregnancy  Region size Context Measurement method (%) summary
Américo & Ferraz, 2005 to Teenagers Basic health .
2011 [20] 2008 and adults Yes S 2054 unit Medical record 6.18 2
Araf et al., 2010 [21] 2001 Teenagers No SE 105 School Cell Ir?yn 3700 or 4000 3.81 4
ematometer
N: 301; N: 14.6;
Teenagers N, NE, NE: 280; Household NE: 37.1;
Arauljo, 2012 [22] 2006 and a dgults No MW, S, MW: 299; surve Cyanomethemoglobin ~ MW: 23.1; 5
SE S: 283; y S: 19.8; SE:
SE: 313 23.3
. 2004 and Teenagers 2004: 366; Basic health 2004: 12.3;
Aradjoetal, 2013[23] - 06 and adults ves S 2006: 417 unit Cell Dyn 3000 2006: 9.3 4
Arruda, 1990 [24] 1989 Teenagers Yes NE 710 Basic health -1 counter CELLM 30.3 2
and adults unit
Arruda, 1997 [25] 1992 rerl)\cl)?:t[e q Not reported NE 1007 Not reported  Cyanomethemoglobin 30.9 1
Bagni; 2008 to
Luiz; da Veiga, 2013 Teenagers No SE 419 School HemoCue 30.8 5
[26] 2009
Batista-Filho & Teenagers
Romani 1996 [27] 1996 and adults No NE 1196 Not reported Not reported 24.5 1
Bezerra et al., 2018 2012 to Teenagers Household .
28] 2013 and adults No NE 322 survey Cyanomethemoglobin 18.6 5
N. NE N: 46.3;
Borges et al., 2016 [29] 2008 Teenagers — yoo/No MW, Not Household 0 ocue Hb 201+ NE: 2285 5
and adults S/SE reported survey MW: 34.8;
S/SE: 30.8
Bresan et al., 2018 [30] 2017 Teenagers Yes MW 28 Indigenous Not reported 23.8 2
and adults village
Bresani et al.,, 2007 2000 to Not .
[31] 2001 reported Yes NE 318 Outpatient Coulter T 890 56.6 3



Carvalho et al., 2017
[32]
Cavalcanti et al., 2014
[33]
Cavalcanti et al., 2019
[34]

Cintra, 2018 [35]

Clemente, 2019 [36]

Coelho, 2011 [37]

Cortés, 2006 [38]

Da Costa et al., 2013
[39]

Da Silva, 2015 [40]

Dal Pizzol; Giugliani;
Mengue, 2009 [41]

Dani et al., 2008 [42]
De Camargo et al.,

2013 [43]

De Carli et al., 2018
[44]

De Castro et al., 2019
[45]

De Franca, 2006 [46]

2010 to
2015

2007

2007 to
2008

2014

2006 and
2015 to
2016

1993 to
2007
2004 and
2005

2005

2012

1991 to
1995

Not
reported
2008 to

2009
2014 to

2016
2017 to

2018
2005 to

Not
reported
Teenagers
and adults

Adults
Teenagers
and adults

Teenagers
and adults

Teenagers
and adults
Teenagers
and adults

Teenagers

Teenagers
and adults

Adults

Not
reported

Adults
Adults

Adults

Teenagers

Yes

Yes

No

No

No

Yes

Yes

No

Yes

Yes

Yes

Yes

No

No
No

NE

NE

NE

SE

NE

SE

MW

SE

MW

SE

SE

47
5
1176

230

2006:

1480;

2015-
2016: 655

613

2004: 228;
2005: 228

77

349

N:407;
NE: 1702;
S: 837;
SE: 919

102
146
127

27
24

Hospital

Household
survey

Outpatient

Household
survey

Household
survey

Hospital
Outpatient

Swim club

Basic health

unit

Outpatient

Outpatient
Outpatient
University

Outpatient

Household

Medical record
HemoCue
Sysmex XT-1800i

Agabe

HemoCue

Medical record
HemoCue
Cyanomethemoglobin

Not reported

Medical record

Not reported
Pentra 80
Sysmex XT-2000i

Not reported
Cell Dyn 3500

14.9
60.0
12.0
9,6

2006: 16.4;

2015-2016:

24.6

47,8

2004: 28.9;
2005: 7.9

7.8

22.6

N: 27.0;
NE: 35.7;

S: 27.1; SE:

28.6
13.7

4.8

3.1

37.0
50.0
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De Oliveira; De Barros;
Ferreira, 2015 [47]

De Saetal., 2015 [48]
De Souza, 2011 [49]

Dell’Agno, 2009 [50]

Demétrio; Teles-
Santos; dos Santos,
2017 [51]

Dos Santos, 2018 [52]

Dos Santos et al., 2020
[53]

Einloft et al., 2010 [54]

Fabian et al., 2007 [55]

Favaro, 2011 [56]

Ferreira et al., 1998
[57]
Ferreira et al., 2007
[58]
Ferreira et al., 2008
[59]

Ferreira, 2016 [60]

2006
2014

Not
reported

2009

1999 to
2008

2014 to
2015
2011

2014 to
2015
2004 to
2005

2003

2010

Not
reported

2004

2007

2011 to
2014

Teenagers
and adults

Adults

Teenagers
and adults
Teenagers
and adults

Teenagers
and adults

Adults

Teenagers
and aduls
Teenagers
and adults

Adults

Teenagers
and adults

Teenagers

Teenager
and adults
Teenagers
and adults
Teenagers
and adults

Yes

Yes

Yes/No

Yes

Yes

No

Yes

Yes

No

Yes/No

No

Yes

Yes

No

NE

SE

MW

NE

MW

SE

NE

NE

NE

SE

428
54
119

32

245

174
220
246

252

Not
pregnant:
577,
Pregnant:
20

66
100
150

608

survey
Basic health
unit

Hospital

Indigenous
village

Hospital

Basic health
unit
Indigenous
village

Hospital
Basic health
unit
Household
survey

Indigenous
village

School

Household
survey
Household
survey

Hospital

HemoCue
BC 2800
HemoCue Hb 201 +

Medical record

Cyanomethemoglobin

HemoCue Hb 301

Cyanide-free
photometry

Medical record

Cyanomethemoglobin

HemoCue

Cell Dyn 3000 CS
HemoCue
HemoCue

Medical record

28.3
53.7
54.6

62.5

21.8

57.3
28.20
28.9

21.4

Not
pregnant:
16.1;
Pregnant:
55.0

27.3
11.9
50.0

375
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Frota, 2013 [61] 2010

Fujimori; Szarfarc; De

Oliveira, 1996 [62] 1987

Fujimori et al., 1999

[63] 1993

Fujimori et al., 2011 2002 and
2005 to

[64] 2008

Teenagers
and adults

Teenagers

Teenagers

Teenagers
and adults

No

No

Yes

Yes

NE

SE

SE

978

262

155

N (2002):
678;

N (2005-
2008):
911;
NE
(2002):
2137;
NE (2005-
2008):
1718;
MW
(2002):
414;
MW
(2005-
2008):
539;

Household
survey
Household
survey

Outpatient

Outpatient

Agabe

Cyanomethemoglobin

Cyanomethemoglobin

Medical record

36.0

17.6

14.2

N (2002):
32.2;

N (2005-
2008): 24.9;
NE (2002):

37.4;

NE (2005-

2008): 28.7;
MW
(2002):
22.2;
MW (2005-
2008): 27.8;
S (2002):
7.0;

S (2005-
2008): 5.7;
SE (2002):
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Guerra et al., 1990 [65]
Hirata et al., 2017 [66]
I1 PESN, 1998 [67]

Leite, 1998 [68]
Lerner, 1994 [69]
Lopes et al., 2006 [70]

Lucyk, 2006 [71]

Machado et al., 2016
[72]
Magalhdes et al., 2018
[73]
Mariath et al., 2006
[74]

Marin et al., 2015 [75]

Not
reported

2010
1997

1997
1990
2005

2005

2006 and
2008
2010to
2011
Not
reported
2011 to
2013

Teenagers
and adults

Teenagers

Adults

Teenagers
and adults
Teenagers
Teenagers
and adults
Teenagers
and adults
Teenagers
and adults
Teenagers
and adults

Teenagers

Adults

Yes

No

No

Yes/No
No
No

Yes

Yes

Yes

No

No

SE

SE

SE

MW
SE
NE

MW

SE

NE

SE

S (2002):
748;

S (2005-
2008):
801;
SE (2002):
2085;

SE (2005-
2008):
2088

363
381
1196

34
294
72

170

2006: 259;
2008: 287

328
167

200

Outpatient

Basic health
unit
Household
survey
Indigenous
village
School

Hospital

Outpatient

Basic health
unit

Outpatient
School

Outpatient

Cyanomethemoglobin
ABX Pentra 120
HemoCue

HemoCue AB
Cyanomethemoglobin
Medical record

HemoCue
SysmexXE-2100D
HemoCue
HemoCue

Medical record

18.3;
SE (2005-
2008): 14.8

12.4
1.6
24.5

52.9
5.4
65.3

194

2006:9.7;
2008: 9.4

18.9
311

115
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Marion, 2013 [76]

Marques et al., 2015
[77]

Massucheti, 2007 [78]

Miranda et al.,, 2018
[79]

Neves, 2018 [80]

Niquini et al., 2012
[81]

Orellana et al., 2011
[82]

Orsolin et al.,, 2020
[83]

Papa et al., 2003 [84]

Rondé; Tomkins, 1999
[85]

Pereira, 1997 [86]
Pereira et al., 2019 [87]

Pessoa et al., 2015 [88]

Pincelli et al., 2018
[89]

Pinho-Pompeu et al.,
2017 [90]

2011

2010

2003 to
2004

2015

2015to
2016

2008

2005

2015

2001 to
2002
1991 to
1992

1996

2014 to
2015
2004 to
2013
2015to
2016
2005 to
2013

Teenagers
and adults

Adults

Adults

Teenagers
and adults
Teenagers
and adults
Teenagers
and adults

Teenagers
and adults

Adults

Teenagers

Not
reported
Teenagers
and adults
Teenagers
and adults

Teenagers

Teenagers
and adults

Teenagers

Yes

No

Yes

Yes

Yes

Yes

Yes/No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

S 124
NE 140
S 360
S 3419
N 1445
SE 82
Not
pregnant:
N-MW 162;
Pregnant:
11
S 44
SE 56
SE 712
NE 515
SE 230
SE 628
N 1101
SE 458

Outpatient

University

Basic health
unit

Hospital

Basic health
unit
Basic health
unit

Indigenous
village

Hospital
Outpatient

Hospital

Hospital

Day care
center

Hospital
Basic health

unit/Hospital

Outpatient

Not reported
Cyanomethemoglobin
Medical record
Medical record
HemoCue

Medical record

HemoCue AB

Medical record
Cell Dyn 3000
Cyanomethemoglobin
Cell Dyn
Agabe
Medical record
Not reported

Medical record

16.1
79.2
21.4
35.9
39.4

15.9

Not
pregnant:
67.3;
Pregnant:
81.82

25.0
21.4
47.0
42.2
9.6
41.1
40.1

41.27
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Quintans, 2011 [91]

Renz, 2018 [92]

Rezende, 2007 [93]

Rocha et al., 2005 [94]

Roncada;
1975 [95]

Sales et al., 2021 [96]

Szarfarc,

Santos, 2006 [97]

Santos et al., 2009 [98]

Santos et al., 2012 [99]
Saunders et al., 2016
[100]
Sena de Lira, 2009
[101]

Sillaetal., 2013 [102]

Silva; Santos; Oliveira,
2018 [103]

Silva et al., 2020 [104]

Sinisterra-Rodriguez;
Szarfarc; Benicio, 1991
[105]

2011

2009 to
2015

2006

2002 to
2003
1969 to
1970

2015

2005 to
2006
2006 to
2007
2004
1999 to
2008

2005

2006 to
2007
2016 to
2017

2017

Not
reported

Adults

Adults

Teenagers
and adults

Teenagers
and adults
Teenagers
and adults

Teenagers

Teenagers
and adults

Adults
Teenagers
Adults

Teenagers
and adults
Teenagers
and adults

Teenagers

Teenagers
and adults

Not
reported

Yes

Yes

Yes/No

Yes

Yes

No

Yes

Yes/No
No
Yes

No

No

No

Yes

Yes

NE

SE

SE

SE

NE

SE
SE

NE

NE

NE

SE

130

231

Not
pregnant:
228;
Pregnant:
14

168
56
150
326

865
126
498

1124
1999
212

238

684

Basic health
unit

Outpatient

Day care
center

Outpatient

Household
survey
Household
survey
Basic health
unit
Basic health
unit
Outpatient

Hospital

Household
survey
Household
survey

School

Hospital

Hospital

Medical record

ABX Pentra DX 120

HemoCue

HemoCue
Not reported
Sysmex XE-2100
Cyanomethemoglobin

HemoCue
Medical record

Medical record
HemoCue
HemoCue

HemoCue Hb 301

Medical record

Not reported

17.7

25.1

Not
pregnant:
36.4,
Pregnant:
100.0

21.4

32.1
6.7

31.9

21.2
10.3
26.3

25.1

36.4

21.7

27.6
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Not Not

Szarfarc, 1974 [106] Yes SE 258 Hospital Cyanomethemoglobin 52.3
reported reported

Szarfarc; De Siqueira; Not Not .

Martins, 1982 [107] reported reported Yes SE 151 Outpatient Not reported 22.5
1977 to Not . .

Szarfarc, 1985 [108] 1981 reported Yes SE 4539 Outpatient Cyanomethemoglobin 35.1

. 2007 to Teenagers Basic health
Tapia et al., 2010 [109] 2008 and adults Yes SE 1448 unit Cell Dyn 8.3
Walter et al, 2021 2000 to Adults Yes S 129 Outpatient Not reported 26.4

[110] 2020

MW: Midwest; N: North; NE: Northeast; NOS: Newcastle-Ottawa Scale; PESN: Pesquisa Estadual de Satde e Nutri¢do (in English: State
Health and Nutrition Survey); S: South; SE: Southeast



Supplementary Table 2. Quality assessment of included studies based on the Newcastle-Ottawa Scale
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Domain |

Domain Il

Domain 111

Domain IV

Domain V
Measurement of

Study Representativeness of the  Adequate sample  Evaluation of non- Diagnostic criteria biochemical Total
chosen sample size respondents markers

Américo & Ferraz, 2011 [20] * * 2
Araf et al., 2010 [21] * * * * 4
Aratjo, 2012 [22] * * * * 5
Araljo et al., 2013 [23] * * * * * 5
Arruda, 1990 [24] * * 2
Arruda, 1997 [25] * 1
Fz%%nl; Luiz; da Veiga, 2013 ok * * * 5
Batista-Filho & Romani 1996 * 1
[27]

Bezerra et al., 2018 [28] * K * * * 5
Borges et al., 2016 [29] * * * * * 5
Bresan et al., 2018 [30] * * 2
Bresani et al., 2007 [31] * * * 3
Carvalho et al., 2017 [32] * 1
Cavalcanti et al., 2014 [33] * * * 3
Cavalcanti et al., 2019 [34] * K * * * * 6
Cintra, 2018 [35] * * * * * 5
Clemente, 2019 [36] * & * * * * 6
Coelho, 2011 [37] * * 2
Cortés, 2006 [38] * * * * * 5
Da Costa et al., 2013 [39] * * * * ok 5



Da Silva, 2015 [40]

Dal Pizzol; Giugliani; Mengue,

2009 [41]
Dani et al., 2008 [42]

De Camargo et al., 2013 [43]
De Carli et al., 2018 [44]

De Castro et al., 2019 [45]
De Franca, 2006 [46]

De Oliveira; De Barros;
Ferreira, 2015 [47]

De Sé et al., 2015 [48]

De Souza, 2011 [49]

Dell’ Agno, 2009 [50]
Demétrio; Teles-Santos; dos
Santos, 2017 [51]

Dos Santos, 2018 [52]

Dos Santos et al., 2020 [53]
Einloft et al., 2010 [54]
Fabian et al., 2007 [55]
Favaro, 2011 [56]

Ferreira et al., 1998 [57]
Ferreira et al., 2007 [58]
Ferreira et al., 2008 [59]
Ferreira, 2016 [60]

Frota, 2013 [61]
Fujimori; Szarfarc; De
Oliveira, 1996 [62]
Fujimori et al., 1999 [63]

L b D o

*

*

*

*

*

* %

*
*

L D D . 2R 20 D S

D D .2 b b 2D 2B b 2B b NS o

* % % %

* % % %

%

* %

* % % % %

»*

N O O N OT W W o1 oo WNND O Db owWw O Wk 0ok, ow &~ DN
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Fujimori et al., 2011 [64]
Guerra et al., 1990 [65]
Hirata et al., 2017 [66]

I1 PESN, 1998 [67]
Leite, 1998 [68]

Lerner, 1994 [69]

Lopes et al., 2006 [70]
Lucyk, 2006 [71]
Machado et al., 2016 [72]
Magalhées et al., 2018 [73]
Mariath et al., 2006 [74]
Marin et al., 2015 [75]
Marion, 2013 [76]
Marques et al., 2015 [77]
Massucheti, 2007 [78]
Miranda et al., 2018 [79]
Neves, 2018 [80]

Niquini et al., 2012 [81]
Orellana et al., 2011 [82]
Orsolin et al., 2020 [83]
Papa et al., 2003 [84]
Rondd; Tomkins, 1999 [85]
Pereira, 1997 [86]
Pereira et al., 2019 [87]
Pessoa et al., 2015 [88]
Pincelli et al., 2018 [89]

*

* *
*
*

* X
* X
*

* X
* %

%

*

»*

%

D b D 2P 220 20 b 2B b 2 25 20 b b b 2 2P 22 20 2 b b b B o

* % % % L b 2B 4

%

*

* % % %

W W oI NN W NN BB PEP OO WN O oo NN O oo w b~ w
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Pinho-Pompeu et al., 2017 [90]
Quintans, 2011 [91]

Renz, 2018 [92]

Rezende, 2007 [93]

Rocha et al., 2005 [94]
Roncada; Szarfarc, 1975 [95]
Sales et al., 2021 [96]
Santos, 2006 [97]

Santos et al., 2009 [98]
Santos et al., 2012 [99]
Saunders et al., 2016 [100]
Sena de Lira, 2009 [101]

Sillaetal., 2013 [102]

Silva; Santos; Oliveira, 2018
[103]

Silva et al., 2020 [104]
Sinisterra-Rodriguez; Szarfarc;
Benicio, 1991 [105]

Szarfarc, 1974 [106]

Szarfarc; De Siqueira; Martins,
1982 [107]

Szarfarc, 1985 [108]

Tapia et al., 2010 [109]

Walter et al., 2021 [110]

L b b b D

*

*
*

LD S 2 B 2

* % %

»*

* b % % %

X% b b O b O b %

* % % %

*

»*

P W w NN R, DN R NN OO o OB
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CONCLUSAO

A ADF em mulheres em idade fértil pode ser considerada um problema de
saude publica no Brasil, e a populacéo das regides Norte e Nordeste do pais, assim
como a populacédo indigena, necessita de maiores cuidados para a prevencao e
tratamento dessa condicdo. Assim, maiores esforcos do governo brasileiro séo
necessarios para fortalecer e fiscalizar melhor os programas nacionais de

suplementacéo e fortificacao de ferro.
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