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RESUMO 
 

Introdução: O alto consumo de alimentos ultraprocessados (UTP) tem sido associado ao 

aumento de doenças crônicas não transmissíveis, e à redução da qualidade da dieta em adultos 

saudáveis, ao mesmo tempo em que se observa o progressivo aumento do consumo destes 

alimentos pela população, incluindo gestantes. O maior consumo de energia proveniente de 

UTP afeta negativamente diferentes indicadores nutricionais e está associados ao 

desenvolvimento de doenças crônicas em mulheres grávidas e lactantes. A dieta materna 

adequada durante a gestação é um dos determinantes para a saúde materna e infantil a curto e 

longo prazos, sendo essencial para a prevenção de desfechos gestacionais negativos. Objetivo: 
Investigar o efeito do consumo de dietas ricas em UTP por gestantes em desfechos perinatais 

(ganho de peso gestacional, diabetes gestacional, desordens hipertensivas da gestação, peso ao 

nascer e prematuridade) e sobre a composição nutricional da dieta materna. Método: O efeito 

do consumo de dietas ricas em UTP sobre desfechos perinatais foi analisado por meio de revisão 

sistemática, conduzida conforme as diretrizes do Preferred Reporting Items for Systematic 
Review and Meta-Analysis Protocols (PRISMA). A busca compreendeu as seguintes bases de 

dados: Medline (PubMed), Embase, Scopus, Web of Science, Literatura Científica e Técnica 

da América Latina e Caribe (Lilacs), Google Scholar e ProQuest Dissertations & Theses Global. 

Foram incluídos estudos observacionais que reportavam medida de associação entre pelo 

menos um alimento classificado como UTP pela NOVA e desfechos perinatais. A metanálise 

foi calculada a partir do modelo de efeitos aleatórios e ponderada pelo inverso da variância pelo 

método proposto por DerSimonian–Laird.  O impacto do consumo materno de UTP sobre a 

qualidade nutricional da dieta foi avaliado por meio de estudo transversal, conduzido em 

gestantes em acompanhamento pré-natal em dez Unidades Básicas de Saúde (UBS) do Distrito 

Federal (DF). O consumo alimentar foi avaliado por dois recordatórios de 24 horas, em dias 

não consecutivos, e categorizados pela extensão do processamento usando a classificação 

NOVA. Modelos de regressão linear multivariada foram utilizados para analisar a associação 

entre os quintis de consumo de UTP e a ingestão de nutrientes. Resultados: A revisão 

sistemática incluiu 61 estudos, totalizando 698.803 participantes. A metanálise dos estudos de 

coorte indicou que o consumo de dietas ricas em UTP na gestação está associado a maior risco 

de Diabetes Mellitus Gestacional (DMG) [Odds Ratio (OR)= 1,48; intervalo de confiança 95% 

(IC): 1,17; 1,87] e pré-eclâmpsia [OR: 1,28; 95% IC: 1,15, 1,42]. O estudo transversal incluiu 

229 gestantes, com idade média de 28 ± 6.2 anos. A ingestão energética média diária foi de 

1741 ± 646 kcal. Em média, as gestantes consumiram 64,3 ± 18,2% da energia total de 

alimentos in natura ou minimamente processados, 4,5 ± 4,3% de ingredientes culinários, 8,6 ± 

9,9% de alimentos processados e 22,6 ± 17,2% de UTP. O maior consumo de UTPs foi 

associado à redução da ingestão de alimentos in natura/minimamente processados e 

ingredientes culinários pelas gestantes atendidas nas UBS do DF. Ademais, o maior consumo 

de UTP esteve associado positivamente com maior ingestão total de energia, gordura trans e 

sódio; e inversamente associado ao teor de proteína, fibra, ferro, magnésio, potássio, cobre, 

zinco, selênio e folato da dieta. Conclusão: O maior consumo de dietas ricas em UTP durante 

a gestação está associado a desfechos maternos adversos e impacta na redução da qualidade 

nutricional da dieta. Estes resultados destacam a necessidade de monitorar e reduzir o consumo 

de UTP, especificamente durante o período gestacional, como estratégia para prevenir 
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desfechos perinatais adversos e mostram a necessidade da adoção de melhores estratégias para 

educação alimentar e nutricional para esta população. 

 

Palavras-chave: Processamento dos alimentos; Gestantes; Diabetes Mellitus Gestacional; Pré-

eclâmpsia; Consumo Alimentar 

 

 

ABSTRACT 
 

Introduction: High consumption of ultra-processed foods (UPF) has been associated with 

increased non-communicable chronic diseases, and lower overall diet quality in healthy adults. 

At the same time, there is a progressive increase in the consumption of these foods by the 

population, including pregnant women. Higher energy consumption from UTP negatively 

affects different indicators of nutrition and it is associated with chronic disease development in 

pregnant and lactating women. Adequate maternal diet during pregnancy is one of the 

determinants of maternal and child health in the short and long term, and it is essential for 

preventing adverse perinatal outcomes. Objective: To review the effect of maternal ultra-

processed foods consumption on perinatal outcomes (gestational weight gain, gestational 

diabetes, hypertensive disorders of pregnancy, birth weight and preterm birth), and to 

investigate the impact of UPF consumption during pregnancy on the nutritional quality of the 

maternal diet. Method: The effect of the consumption of UTP-rich diets on perinatal outcomes 

was analyzed through a systematic review, which was conducted according to the Preferred 

Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA). The 

following databases were searched: Medline (PubMed), Embase, Scopus, Web of Science, 

Scientific and Technical Literature from Latin America and the Caribbean (Lilacs), Google 

Scholar, and ProQuest Dissertations & Theses Global. Observational studies reporting an 

association measure between at least one food from the UPF group and perinatal outcomes were 

included. Meta-analysis was conducted according to the random-effects model. The impact of 

maternal UPF consumption on the nutritional quality of the diet was evaluated through a cross-

sectional study, conducted with pregnant women who followed-up prenatal care in ten Primary 

Health Care (PHC) units in the Federal District (FD). Food consumption was assessed using 

two non-consecutive 24-hour food recall and categorized according to the extent and purpose 

of processing using NOVA classification. Multivariate linear regression models were used to 

analyze the association between quintiles of UPF consumption and nutrient intake. Results: 
The systematic review included 61 studies. The overall population included 698.803 women 

from all gestational trimesters. Meta-analysis of cohort studies showed that consumption of 

UPF foods during pregnancy is associated with an increased risk of Gestational Diabetes 

Mellitus (GDM) [Odds Ratio (OR)= 1.48; 95% confidence interval (CI): 1.17, 1.87] and 

preeclampsia [OR: 1.28; 95% CI: 1.15, 1.42]. The cross-sectional study included 229 pregnant 

women and the mean age was 28 ± 6.2 years. The average daily energy intake was 1741 ± 646 

kcal. On average, pregnant women consumed 64.3 ± 18.2% of their total energy from 

unprocessed or minimally processed foods, 4.5 ± 4.3% from culinary ingredients, 8.6 ± 9.9% 

from processed foods and 22 .6 ± 17.2% of UPF. Higher consumption of UPF was associated 

with reduced intake of unprocessed/minimally processed foods and culinary ingredients by 
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pregnant women assisted at PHC units in the FD. Furthermore, it was positively associated with 

higher total energy, trans fat and sodium intake; and inversely associated with the diet’s protein, 

fiber, iron, magnesium, potassium, copper, zinc, selenium, and folate content. Conclusion: 
Higher consumption of UPF-rich diets during pregnancy is associated with adverse maternal 

outcomes and lower nutritional quality of the diet. These results highlight the need to monitor 

and reduce the consumption of UPF, especially during the gestational period, as a strategy to 

prevent adverse perinatal outcomes, and show the need to adopt better strategies for food and 

nutrition education for this population. 

 

Keywords: food processing; pregnant woman; gestational diabetes mellitus; preeclampsia; food 

intake 
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APRESENTAÇÃO 
 

Esta dissertação apresenta os dados de consumo alimentar das gestantes atendidas nas 

Unidades Básicas de Saúde do Distrito Federal, com foco na classificação dos alimentos de 

acordo com o sistema NOVA. Estes dados são derivados do Estudo multicêntrico sobre 

deficiência de iodo (EMDI Brasil), conduzido entre 2019 e 2021. O projeto foi aprovado pelo 

Comitê de Ética em Pesquisa em seres humanos da Faculdade de Ciências da Saúde da 

Universidade de Brasília (UnB), 80172617.0.2008.0030 e parecer: 2.977.035 e pela Fundação 

de Ensino e Pesquisa em Ciências da Saúde (FEPECS), sob o número CAAE: 

09940819.2.3001.5553 e parecer: 3.489.243. 

No contexto da trajetória acadêmica como aluna do cuso de Nutrição da UnB, a 

oportunidade de trabalhar com a promoção da alimentação saudável e saúde pública surgiu 

durante a graduação, por meio do projeto de extensão CASA, da Universidade de Brasília. 

Neste período, participei do desenvolvimento de atividades de educação alimentar e nutricional 

voltadas para diversos públicos, que incluíam orientações sobre e redução do consumo de 

alimentos ultraprocessados (UTP), subsidiadas pelo Guia Alimentar para a População 

Brasileira. Ainda durante a graduação, fui contemplada com uma bolsa de estudos para 

graduação sanduíche na University of Illinois at Urbana-Champaign (EUA), por meio do 

programa Ciências sem Fronteiras, ofertado pela Coordenação de Aperfeiçoamento de Pessoal 

de Nível Superior (CAPES) – Brasil. Nesse período, tive a oportunidade de participar do projeto 

de extensão NutrImpact, focado em intervenções de educação alimentar e nutricional com 

escolares, incentivando maior consumo de frutas e hortaliças e redução do consumo de 

alimentos industrializados não saudáveis.  

Durante o desenvolvimento do mestrado pelo Programa de Pós-graduação em Nutrição 

Humana (PPGNH) na UnB, publicamos uma revisão sistemática (RS) que avaliou o efeito do 

consumo de dietas ricas em alimentos UTP sobre desfechos adversos em saúde materna e 

infantil. A RS indicou que o maior consumo de dietas ricas em alimentos UTP durante a 

gestação está associado a maior risco de Diabetes Mellitus Gestacional (DMG) e pré-eclâmpsia. 

Considerando as recentes evidências sobre o impacto do consumo de dietas ricas em 

UTP na saúde de diferentes populações, buscamos identificar a associação do consumo destes 

alimentos com a qualidade nutricional da dieta em gestantes acompanhadas nas unidades 

básicas do Distrito Federal, a partir dos dados do projeto EMDI, dando origem ao artigo original 

desta dissertação.  
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Para o desenvolvimento e publicação dos artigos, a pesquisa foi contemplada com 

editais de auxílio financeiro do Decanato de Pós-Graduação da Universidade de Brasília, do 

PPGNH e da CAPES.  

A dissertação está dividida em seis tópicos: 1. Introdução; 2. Referencial teórico, onde 

são abordados os temas relativos aos aspectos nutricionais da gestação e consumo de dietas 

ricas em ultraprocessados, bem como dados referentes aos desfechos adversos maternos e 

infantis mais prevalentes; 3. Objetivos; 4. Métodos; 5. Resultados e Discussão, descritos sob a 

forma de dois artigos publicados, sendo uma revisão sistemática com meta-análise e um estudo 

original; e 6 Conclusão. Ressalta-se que parte do referencial teórico e dos métodos descritos 

fazem parte tanto da dissertação, como também dos artigos publicados. Optou-se por este 

formato, a fim de contemplar todas as etapas do desenvolvimento da pesquisa de forma mais 

detalhada, e por ser uma recomendação do Programa de Pós-Graduação em Nutrição Humana 

da Universidade de Brasília. 
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1. Introdução 
 

A gestação é um período caracterizado por alterações fisiológicas e metabólicas 

importantes, no qual a dieta e o ganho de peso gestacional (GPG) são determinantes para 

desfechos perinatais adversos a curto e longo prazo, como a ocorrência de hipertensão e 

diabetes gestacional, prematuridade e peso ao nascer. Além disso, outros desfechos como baixo 

peso ao nascer e nascimento prematuro estão relacionados ao desenvolvimento de diabetes tipo 

2, hipertensão e doenças cardiovasculares na vida adulta mostrando a importância da relação 

gestação saudável e saúde do adulto (MENDONÇA et al., 2020; WHO, 2016). 

Embora a gestação seja um período importante na vida da mulher e a alimentação 

desempenhe um papel crucial na saúde materno-fetal, o padrão alimentar das gestantes tem 

acompanhado o da população adulta geral, demonstrando que essas mulheres estão vulneráveis 

à transição alimentar e nutricional observada na população brasileira (MARTINS et al., 2013).  

A classificação dos alimentos de acordo com a extensão e finalidade tem se tornado 

um aspecto relevante da qualidade da dieta. Neste sentido,  a classificação NOVA categoriza 

os alimentos de acordo com a extensão e o propósito do processamento distribuídos em quatro 

grupos: in natura, minimamente processados, processados e ultraprocessados (UTP) 

(MONTEIRO et al., 2016).   

Os alimentos classificados pela NOVA como UTP apresentam formulações industriais 

obtidas a partir de substâncias extraídas ou refinadas dos alimentos in natura. Algumas dessas 

substâncias são submetidas à hidrólise, hidrogenação, ou outras modificações químicas. O alto 

consumo de dietas ricas em alimentos UTP é de particular relevância para a saúde pública, pois, 

estes alimentos são frequentemente adicionados de alta quantidade de açúcar, óleos/gorduras e 

sal, além de aditivos sintéticos como corantes, aromatizantes, emulsificantes e espessantes ou 

outros ingredientes de uso exclusivamente industrial, tornando-os intrinsecamente não 

saudáveis (MONTEIRO et al., 2019).  

O consumo de alimentos UTP em diferentes países tem se tornado cada vez mais 

dominante no sistema alimentar, dada à facilidade de acesso e de consumo, bem como o baixo 

custo, caracterizado pelo aumento da prevalência do consumo de fast foods, bebidas açucaradas, 

biscoitos, e snacks, alimentos tipicamente com elevada densidade energética e baixo teor de 

fibras, vitaminas e minerais (MONTEIRO et al., 2013). O alto consumo destes alimentos está 

associado a maior risco de obesidade e síndrome metabólica, doenças cardiovasculares e 

aumento de mortalidade em adultos saudáveis (CHEN et al., 2020; DICKEN; BATTERHAM, 

2021; ELIZABETH et al., 2020; PAGLIAI et al., 2021). É interessante ressaltar que o consumo 
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de UTP está associado a doenças crônicas como cardiovasculares (BONACCIO et al., 2022) e 

câncer de colorretal (WANG et al., 2022) independentemente da qualidade da dieta. Recente 

revisão de 37 estudos de coorte mostra que a associação entre o maior consumo de UTP e várias 

doenças crônicas persistem mesmo após o controle pelo perfil nutricional da dieta (DICKEN; 

BATTERHAM, 2021). 

No Brasil, o aumento do consumo de UTP tem sido acompanhado de redução 

significativa no consumo de frutas e hortaliças (IBGE, 2020a). Apesar da recomendação do 

Guia Alimentar para a População Brasileira reforçar a importância de maior consumo de 

alimentos in natura e minimamente processados (BRASIL, 2014), dados da Pesquisa Nacional 

de Saúde revelaram alto consumo de alimentos considerados UTP no Brasil, sendo que 14,3% 

da população consumia cinco ou mais grupos de alimentos processados (IBGE, 2020b).    

Apesar da evidente relação entre a qualidade da dieta durante a gestação e saúde 

materna e fetal, observa-se o aumento no consumo de UTP no período gestacional. Estudo 

longitudinal conduzido com 45 gestantes americanas observou que a ingestão de UTP nesta 

população correspondia a mais da metade das calorias ingeridas no dia (54,4%) (ROHATGI et 

al., 2017). No Brasil, alguns estudos observaram que os alimentos UTP contribuíram, em 

média, entre 18,2% a 25,4% das calorias diárias das gestantes (GOMES et al., 2020; MIELE et 

al., 2022; PAULINO et al., 2020). 

Nesse cenário, há crescente investigação buscando estabelecer o efeito do consumo de 

alimentos UTP sobre desfechos perinatais, no entanto, os resultados ainda são limitados e 

inconsistentes. Algumas coortes reportaram significante associação entre consumo de UTP e 

maior GPG (GOMES et al., 2020; ROHATGI et al., 2017), risco de Diabetes Mellitus 

Gestacional (DMG) (LAMYIAN et al., 2017), pré-eclâmpsia (BORGEN et al., 2012), baixo 

peso ao nascer (AMEZCUA-PRIETO et al., 2019) e nascimento prematuro (GRIEGER; 

GRZESKOWIAK; CLIFTON, 2014). Em contraste, outros estudos relataram resultados 

divergentes, onde nenhuma associação foi encontrada entre o consumo destes alimentos na 

gestação e maior risco de DMG e prematuridade, por exemplo (LEONE et al., 2021; 

SARTORELLI et al., 2019). Revisões sistemáticas prévias têm explorado a associação da 

qualidade da dieta com desfechos maternos ou infantis isolados (CHIA et al., 2019; 

KINSHELLA et al., 2021; MIRANDA; SOUZA; SANTOS, 2021), mas não avaliaram o  efeito 

do consumo de dietas ricas em UTP em gestantes e desfechos perinatais.  

Ademais, há evidências crescentes de que o alto consumo de UTPs afeta 

negativamente a qualidade nutricional da dieta da população adulta, pois está associado ao 

aumento de açúcares livres, gorduras totais e gorduras saturadas, bem como à diminuição da 
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ingestão de nutrientes como fibras, proteínas, potássio, zinco, magnésio e vitaminas A, C, D, 

E, B12 e B3 (LOUZADA et al., 2015; MARTÍNEZ STEELE et al., 2017; MARTINI et al., 

2021). No entanto, ainda são escassos os dados sobre o consumo de UTPs em gestantes no 

Brasil e o seu impacto no perfil nutricional e qualidade da dieta. 

Nesse contexto, verifica-se a necessidade de revisar sistematicamente o efeito do 

consumo de dietas ricas em alimentos UTP por gestantes, conforme definido pela NOVA, sobre 

desfechos perinatais adversos, e investigar o impacto sobre o perfil nutricional da dieta, 

considerando o papel crucial do consumo alimentar na saúde do binômio mãe-filho. Atuais 

evidências sobre esse aspecto são essenciais para orientar o planejamento de ações de atenção 

à saúde e a promoção da alimentação adequada e saudável, além de intervenções nutricionais 

nos serviços de pré-natal.  

 

2. Referencial Teórico 
 

2.1. Aspectos Nutricionais da Gestação  

 

A gestação é um período de adaptações nos aspectos fisiológicos, metabólicos e 

endócrinos da mulher, que requerem o aumento das demandas nutricionais, tendo em vista a 

adaptação de diferentes sistemas como o cardiovascular (aumento de débito cardíaco), 

hematológico (aumento de volume plasmático), respiratório (maior consumo de oxigênio), 

gastrointestinal (funcionamento intestinal) e funções endócrinas (elevação de estrogênio e 

progesterona, resistência à insulina) da gestante (VITOLO, 2014). 

Nesta fase, fatores socioeconômicos e psicossociais, ingestão alimentar e GPG são 

determinantes da saúde materna durante e após a gestação, e do crescimento e desenvolvimento 

do feto, bem como da saúde da criança ao longo da vida (HILL et al., 2019). 

O consumo alimentar durante a gestação pode apresentar potencial impacto sobre 

mecanismos que influenciam alterações metabólicas futuras, uma vez que mudanças 

epigenéticas respondem às condições ambientais uterinas e podem induzir alterações 

permanentes funcionais e estruturais no sistema metabólico. O excesso ou a privação de 

nutrientes neste período pode levar a alterações nos padrões normais de crescimento do bebê 

resultando em maior risco de desenvolvimento futuro de doenças como obesidade, diabetes, e 

doenças cardiovasculares (DEVLIN; BOUXSEIN, 2012; DUQUE-GUIMARÃES; OZANNE, 

2013; G. CLIFTON et al., 2016). 
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Está bem estabelecido na literatura a importância do estilo de vida saudável antes e 

durante a gestação. Diversos estudos destacam os benefícios da alimentação saudável, rica em 

frutas, hortaliças, fibras e micronutrientes, e os efeitos adversos de um padrão alimentar com 

predominância de alimentos UTPs ricos em açúcar, sal e gordura, sobre desfechos perinatais 

(ABBASI; BAKHSHIMOGHADDAM; ALIZADEH, 2019; ALVES-SANTOS et al., 2019; 

ASADI et al., 2019; MAHMASSANI et al., 2022; OLIVEIRA et al., 2022). 

Apesar da evidente relação entre o padrão alimentar durante a gestação e desfechos 

perinatais, os estudos que avaliaram a dieta no período perinatal mostraram a qualidade da dieta 

aquém do ideal (DEIERLEIN et al., 2021; ROJHANI et al., 2021). Desse modo, é importante 

ressaltar que o período perinatal é apontado como uma janela de oportunidade para intervenções 

nutricionais e prevenção de complicações perinatais, como diabetes e hipertensão gestacional, 

ganho de peso excessivo e nascimento prematuro (POON et al., 2018). A atenção anteriormente 

voltada principalmente para desnutrição agora se volta para o consumo excessivo, 

principalmente de alimentos não saudáveis, considerando os riscos para saúde a curto e longo 

prazo, incluindo o GPG excessivo, o desenvolvimento de DMG, desordens hipertensivas, e 

desfechos neonatais adversos como prematuridade, doença cardíaca congênita, e baixo peso ao 

nascer (DOMINGUEZ et al., 2014; IKEM et al., 2019). 

O papel de nutrientes isolados na gestação tem sido amplamente explorado na literatura. 

No entanto, a despeito da importância dessa abordagem na investigação da relação entre 

componentes dietéticos e desfechos em saúde, ela não considera a interação sinérgica entre os 

nutrientes e os alimentos. Desse modo, é crucial que a atenção seja também voltada para a 

composição global da dieta com ênfase nos alimentos frequentemente consumidos, pois, estes 

refletem o padrão alimentar e as complexas interações entre nutrientes e alimentos que 

potencialmente impactam na saúde gestacional (MIELE et al., 2021). 

 

2.2. Consumo de alimentos ultraprocessados: classificação NOVA 

 

O sistema de classificação NOVA propõe que os alimentos sejam categorizados em 

quatro grupos, tendo como base a extensão e a finalidade do processamento industrial: (1) 

alimentos in natura ou minimamente processados, que são aqueles obtidos diretamente de 

plantas ou animais sem qualquer alteração ou que são submetidos a alterações mínimas como, 

por exemplo, processos de limpeza, fracionamento e congelamento; (2) ingredientes culinários, 

que são aqueles extraídos do primeiro grupo, como açúcar, azeite, manteiga sal; (3) alimentos 

processados, que passam por adição de ingredientes como sal, açúcar ou gordura; e (4) 
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alimentos ultraprocessados, que são formulações industriais desenvolvidas a partir de 

substâncias extraídas de alimentos, e adicionadas de diversos ingredientes como óleos, gordura, 

açúcar e amido, e frequentemente são utilizados aditivos artificiais, majoritariamente de uso 

industrial (MONTEIRO et al., 2010, 2016). Essa classificação é ilustrada na figura 1. 

    

Figura 1. Classificação NOVA dos alimentos. Fonte: Adaptado de FARDET, 2018 

 

Os alimentos UTP, em sua maioria, são tipicamente prontos para consumo ou de rápido 

preparo, têm alta densidade energética e alto índice glicêmico, são ricos em açúcar, sódio e 

gordura e possuem reduzido teor de fibras e micronutrientes. Essa categoria inclui alimentos 

como doces, fast foods, snacks, sorvetes, chocolates, refrigerantes, margarina, biscoitos, cereais 

matinais, e carnes processadas como salsicha e hambúrguer (FARDET et al., 2015; 

MONTEIRO et al., 2019). Esses produtos são fabricados e vendidos por grandes empresas e 

apresentam vantagens comerciais sobre os alimentos in natura, já que o custo, a conveniência, 

a durabilidade e a palatabilidade juntamente às agressivas estratégias de marketing contribuem 

para o maior consumo de alimentos UTP e consequente redução do consumo de alimentos 

frescos (MONTEIRO et al., 2013). 

Os UTP representam uma parte crescente da oferta mundial de alimentos e estão se 

tornando dominante no sistema alimentar global. O contínuo aumento no consumo destes 

produtos tem sido observado mundialmente. No Reino Unido os alimentos UTP correspondem 

a 56,8% da ingestão total de energia e 64,7% do total de açúcares livres da dieta (RAUBER et 

al., 2019). Nos Estados Unidos, o consumo destes alimentos entre a população adulta cresceu 
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de 53,5% em 2001 para 57% em 2018 (JUUL et al., 2022). No Canadá, quase metade das 

calorias (45,7%) consumidas diariamente pela população são provenientes de alimentos UTP 

(POLSKY; MOUBARAC; GARRIGUET, 2020). No Brasil os dados também são alarmantes, 

uma vez que o consumo aumentou de 12,6% em 2002 para 18,4% em 2018 e, ao mesmo tempo, 

a ingestão de alimentos in natura ou minimamente processados reduziu de 53,3% para 49,5% 

(IBGE, 2020a). 

Essa mudança global nos padrões alimentares tem impulsionado a epidemia da 

obesidade e o aumento na prevalência de doenças crônicas não transmissíveis, principalmente 

diabetes, doenças cardiovasculares e câncer (ZOBEL et al., 2016). Estudo de revisão 

sistemática mundial concluiu que, na população adulta, o consumo destes alimentos está 

associado com aumento significativo de excesso de peso, maior circunferência da cintura, 

menor nível de colesterol HDL e síndrome metabólica (PAGLIAI et al., 2021).  

O aumento no consumo de alimentos UTP também tem sido observado no Brasil 

durante a gestação, mostrando que estes alimentos representam percentual importante das 

calorias diárias ingeridas no período gestacional. Em um estudo de coorte conduzido com 125 

em gestantes conduzida foi observado que os alimentos UTP foram responsáveis por 25,4% das 

calorias diárias e, ainda, que o consumo de açúcar e sódio excederam a recomendação 

(PAULINO et al., 2020). Outro estudo, que avaliou a ingestão calórica de 1.145 gestantes por 

regiões do Brasil, encontrou no Sul/sudeste o consumo de 22,6% das calorias diárias 

provenientes de UTP, no nordeste o percentual foi 18,2% (MIELE et al., 2022). Em São Paulo, 

estudo conduzido com 259 gestantes reportou que estes alimentos foram responsáveis por 

24,8% das calorias diárias da dieta das gestantes investigadas (GOMES et al., 2020). 

Este padrão de consumo também tem sido observado em outros países. Estudo 

longitudinal incluindo 3.730 gestantes na Espanha mostrou que os alimentos UTP contribuíram 

com 29,7% das calorias diárias (LEONE et al., 2021). Nos EUA esse consumo chegou a mais 

da metade das calorias diárias, onde Rohatgi e colaboradores (2017) avaliaram 45 gestantes e 

encontraram uma média de 54,4% da ingestão energética obtida a partir de produtos UTP e 

esteve associada a um aumento de GPG e de gordura corporal do neonato. Outro estudo 

conduzido com 458 gestantes nos Estados Unidos demonstrou que, em média, os UTPs 

contribuíram com 52,6% das calorias totais diárias, e esteve associado a menor qualidade da 

dieta, além de maior ingestão de grãos refinados e açúcar de adição (NANSEL et al., 2022).   

Assim como na comparação entre países, o nível de desenvolvimento econômico dos 

estados brasileiros parece influenciar as proporções de consumo de alimentos UTP. As 
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diferenças podem estar relacionadas às questões socioeconômicas, culturais e a padrões 

alimentares (COSTA et al., 2021). 

2.3. Ganho de peso gestacional (GPG) 

 

O ganho de peso materno durante a gestação é considerado importante determinante de 

desfechos perinatais. Esse ganho é influenciado pelas mudanças fisiológicas e metabólicas 

maternas e, ainda, pelo metabolismo placentário. Além disso, o GPG total é determinado por 

outros fatores, tais como sociodemográficos, familiares, culturais, ambientais e 

comportamentais, que incluem práticas de atividade física e dieta. 

O GPG recomendado pelo Instituto de Medicina (2009) é estabelecido a partir do IMC 

pré-gestacional e considera, para gravidez única, os seguintes valores: mulheres com baixo peso 

(<18,5kg/m²) devem ganhar entre 12,5 a 18kg; para mulheres dentro da faixa normal de IMC 

(18,5-24,9kg/m²), o ganho recomendado ao longo da gestação é de 11,4 a 15,9kg; para mulheres 

com sobrepeso (24,9-29,9kg/m²), o ganho ideal reduz para a faixa de 6,9 a 11,4kg; mulheres 

com obesidade (>30kg/m²) devem ganhar entre 5 e 9kg. 

Apesar da recomendação do IOM ser amplamente conhecida, outras curvas locais e 

internacionais de monitoramento do GPG têm sido desenvolvidas. No Brasil, recentemente, 

pesquisadores desenvolveram uma nova proposta de curvas que fornecem uma descrição do 

GPG de acordo com a idade gestacional e IMC pré-gestacional para mulheres brasileiras 

saudáveis. Esta ferramenta permite monitoramento contínuo ao longo da gestação conforme a 

semana gestacional (KAC et al., 2021). 

A literatura mostra que tanto o GPG insuficiente como excessivo neste período são 

fatores de risco para a saúde materna e do bebê. Mulheres que não ganham peso suficiente 

durante a gestação apresentam risco de ter bebês prematuros ou com baixo peso, que por sua 

vez é um fator para mortalidade neonatal (GUAN et al., 2019; ZHAO et al., 2018). Um estudo 

de base populacional com mulheres gestantes conduzido nos EUA reportou que o GPG abaixo 

do recomendado esteve associado a maiores taxas de óbito materno e com morbidade neonatal 

grave independentemente do IMC pré-gestacional (VIVIAN UKAH et al., 2019). 

 O GPG excessivo também foi relacionado com desfechos como hipertensão, DMG e 

peso ao nascer grande para a idade gestacional (GIG), conforme mostram os estudos a seguir. 

Dude e colaboradores (2021) observaram que, em uma coorte com 8.628 gestantes, o GPG 

acima do recomendado foi associado a maiores chances de desordens hipertensivas, parto 

cesáreo e recém-nascido GIG. Corroborando com esses achados, uma coorte chinesa realizada 

com 3.172 gestantes demonstrou que o GPG excessivo aumentou o risco de DMG, 
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macrossomia fetal e de recém-nascidos grande para idade gestacional (SUN et al., 2020). Outro 

estudo, realizado com 1.215 gestantes hispânicas residentes nos EUA, mostrou que gestantes 

com GPG excessivo apresentaram maiores chances de parto cesáreo quando comparadas 

àquelas com GPG dentro da faixa recomendada pela IOM (HARVEY et al., 2018).  Outras 

pesquisas reportaram ainda associação entre excessivo GPG e retenção de peso pós-parto, que 

é um forte preditor de obesidade futura (ASHLEY-MARTIN; WOOLCOTT, 2014; WIDEN et 

al., 2015). 

Apesar das fortes evidências e das recomendações, verifica-se alta prevalência mundial 

de excessivo GPG. Um estudo de base populacional, conduzido no Canadá com 9.300 

gestantes, identificou que 32% das mulheres apresentaram GPG excessivo (BENHAM et al., 

2021). Entre mulheres hispânicas residentes nos EUA (n=1.215), 52% ganharam peso acima 

do recomendado (HARVEY et al., 2018). Dados publicados referentes a uma coorte com 8.628 

gestantes americanas mostraram que 46,6% das gestantes participantes apresentaram GPG 

excessivo (DUDE et al., 2021). No Brasil, alguns pesquisadores encontraram prevalência de 

ganho excessivo de peso na gestação superior a 30%, chegando a 42,5% em estudos conduzidos 

na região Nordeste (FLORES et al., 2020; MAGALHÃES et al., 2015; MONTESCHIO et al., 

2021). 

Em geral, o aumento da demanda energética observado nessa fase é atendido a partir do 

aumento do consumo alimentar materno. No entanto, escolhas alimentares inadequadas podem 

contribuir para uma ingestão calórica acima da demanda e, consequentemente, para o GPG 

exagerado. Sendo assim, o período perinatal deve ser considerado uma oportunidade para 

aconselhamento e intervenções no estilo de vida materno visando reduzir a prevalência de 

desfechos adversos da gestação (G. CLIFTON et al., 2016). 

 

2.4. Diabetes Mellitus Gestacional (DMG) 
 

O DMG é a complicação metabólica mais comum da gestação e vem aumentando 

paralelamente com a epidemia global da obesidade, sendo que os fatores de risco incluem idade 

materna, sobrepeso e obesidade, GPG excessivo e histórico familiar de diabetes (ADA, 2021). 

A Sociedade Brasileira de Diabetes adota como critério para caracterização da DMG a alteração 

glicêmica reconhecida durante a gestação, com níveis glicêmicos sanguíneos que não atingem 

os critérios diagnósticos para Diabetes Mellitus. Portanto, valores de glicemia em jejum entre 

92 e 126mg/dL são diagnósticos de DMG em qualquer fase da gestação (SBD, 2019).  
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Entre as adaptações metabólicas da gestação está o desenvolvimento da resistência à 

insulina, principalmente durante o segundo e o terceiro trimestre. Desse modo, geralmente, o 

DMG é desenvolvido quando as células beta-pancreáticas maternas secretam insuficiente 

quantidade de insulina para compensar essa resistência à insulina adequadamente, favorecendo 

o quadro de hiperglicemia. Normalmente essa condição é resolvida após o parto, porém, em 

muitos casos, esse defeito da célula beta pode evoluir conferindo alto risco de diabetes 

subsequente à gestação (BELLAMY et al., 2009; METZGER; BUCHANAN, 2018). 

A Federação Internacional de Diabetes estima que 16,7% das mães de bebês nascidos 

vivos apresentam algum grau de hiperglicemia (IDF, 2021). Metanálise com 40 estudos 

encontrou uma prevalência de 5,4% na Europa (EADES; CAMERON; EVANS, 2017). Nos 

EUA, pesquisa com amostra representativa indicou que 7,6% das gestantes incluídas 

apresentaram GDM, sendo que destas, 19,7% desenvolveram diabetes subsequente à gestação 

(CASAGRANDE; LINDER; COWIE, 2018). Maior incidência foi observada na China, onde, 

em uma coorte de mulheres gestantes, 17% desenvolveram a doença (LI et al., 2020). Estima-

se que, no Brasil, a prevalência no Sistema Único de Saúde seja de aproximadamente 7,6% 

(NEGRATO et al., 2010). 

A hiperglicemia no período gravídico constitui relevante problema de saúde, uma vez 

que está associada e desfechos perinatais adversos e ao desenvolvimento de doenças futuras. O 

estudo Hiperglycemia and Adverse Pregnany Outcomes (HAPO) incluiu 25.000 gestantes de 

diversos países e concluiu que houve forte associação entre os níveis glicêmicos da gestante e 

a frequência de desfechos perinatais. Os riscos incluem parto cesáreo, nascimento prematuro, 

pré-eclâmpsia, maior peso ao nascer, distócia de ombros, admissão em unidade de cuidado 

neonatal intensivo, hipoglicemia neonatal e aumento da bilirrubina (HAPO STUDY 

COOPERATIVE RESEARCH GROUP, et al., 2008). 

 

2.5. Desordens Hipertensivas Específicas da Gestação (DHEG) 
 

Entre as complicações mais frequentes da gestação, as desordens hipertensivas são a 

principal causa de mortalidade perinatal e morbidade fetal no mundo (KASSEBAUM et al., 

2016). Elas afetam entre 5 e 15% das mulheres e estão associadas ao surgimento de 

complicações maternas e fetais, sendo o parto prematuro a intercorrência mais frequente. As 

gestantes afetadas apresentam maior risco de doenças cardiovasculares ao longo da vida, 

independentemente de outros fatores de risco prévios (GAROVIC et al., 2022; TENG et al., 

2021).  
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A hipertensão na gestação é definida por uma elevação da Pressão Arterial (PA) maior 

ou igual a 140/90mmHg em duas medições com intervalo de 4 horas, após a vigésima semana 

de gestação em mulheres previamente normotensas. A elevação da PA associada a proteinúria 

ou trombocitopenia, insuficiência renal, comprometimento da função hepática, edema 

pulmonar ou sintomas neurológicos e visuais caracteriza o quadro de pré-eclâmpsia (ACOG, 

2020).   

 As causas e a fisiopatologia das DHEG ainda não estão bem esclarecidas, tendo em vista 

que a PA no período gestacional é muito dinâmica. Evidências sugerem que, em gestantes 

saudáveis, a PA tende a reduzir no primeiro trimestre atingindo o menor valor em torno da 

vigésima semana, e após há um aumento gradual até o parto. A ausência dessa queda de PA no 

meio do trimestre pode indicar a possibilidade de uma DHEG (TENG et al., 2021).  

No Brasil, estudo de base populacional que incluiu 4892 gestantes, identificou 

hipertensão arterial em 7,5% das gestantes, sendo que destas 2,3% evoluíram para PE (GAIO 

et al., 2001). Estudo mais recente, conduzido em Belo Horizonte, incluiu 36.724 gestantes e 

observou prevalência de HA em 12,16% das gestantes estudadas (RAMOS FILHO; 

ANTUNES, 2020). Ademais, outro estudo, com dados do Global Burden of Disease Study, 

observou que, na maioria dos estados brasileiros, as DHEG figuram como a principal causa de 

mortalidade materna, variando de 13,4 a 55,1 óbitos por 100.000 nascidos vivos na Paraíba e 

Pernambuco, respectivamente (LEAL et al., 2022).    

 Alguns fatores de risco estão associados ao desenvolvimento de DHEG, tais como 

gestação gemelar, primiparidade, hipertensão crônica, DMG, obesidade materna, trombofilia, 

doença renal e idade materna acima de 35 anos. Além disso, hábitos de vida antes e durante a 

gestação podem influenciar na gravidade do desfecho (RANA et al., 2019). 

A literatura tem mostrado benefícios da alimentação saudável na redução de chances de 

ocorrência de DHEG. Dois estudo conduzidos no Iran mostraram que gestantes com padrão 

alimentar saudável apresentavam menor  risco para desenvolver pré-eclâmpsia (ZAREEI et al., 

2019; HAJIANFAR et al., 2018). Além disso, estudo conduzido com 812 gestantes mostrou 

que alta chances de pré-eclâmpsia foi observada entre mulheres com maior adesão ao padrão 

dietético ocidental, caracterizado por alimentos refinados e UTP (HAJIANFAR et al., 2018).  

 

2.6. Peso ao nascer  
 

O peso ao nascer é um parâmetro importante para avaliar as condições de saúde do 

recém-nascido e está incluído entre os 100 indicadores básicos na lista de referência global da 
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Organização Mundial de Saúde (OMS). A proporção de crianças com baixo peso ao nascer em 

uma população constitui um indicador de saúde pública, pois, reflete as condições nutricionais, 

de saúde e socioeconômicas materna, bem como a qualidade da atenção pré-natal prestada 

(WHO, 2022).  

De acordo com a OMS o baixo peso ao nascer (BPN) é caracterizado pelo peso ao nascer 

menor que 2500g independentemente da idade gestacional. Estima-se que 15 a 20% dos 

nascimentos no mundo são baixo peso, o que representa mais de 20 milhões de nascimento por 

ano (WHO, 2014). No Brasil, coorte nacional conduzida entre 2011 e 2018 estimou prevalência 

de BPN correspondente a 9,6% dos nascimentos vivos  (PAIXAO et al., 2021).  

Desordens hipertensivas da gestação, prematuridade, histórico de aborto, etnia, 

educação materna e baixa adesão ao acompanhamento pré-natal são alguns fatores de risco para 

a ocorrência de BPN (BAYE MULU et al., 2020; FALCÃO et al., 2020). As consequências do 

nascimento com baixo peso incluem maiores taxas de mortalidade e morbidade fetal e neonatal, 

comprometimento do desenvolvimento cognitivo e risco aumentado de doenças crônicas na 

vida adulta, como hipertensão e diabetes. Adicionalmente, é considerado o fator isolado mais 

influente na sobrevivência nos primeiros anos de vida (TCHAMO; PRISTA; LEANDRO, 

2016). 

Por outro lado, o peso excessivo ao nascer é caracterizado pelo peso ao nascer maior 

que 4000g a 4500g independentemente da idade gestacional ou ainda quando, durante a 

gestação, o peso fetal está acima do percentil 90 para a idade gestacional (KINTANAR, 2020).  

Há uma grande variação na prevalência dessa condição no mundo, variando de 0,5% na 

Índia a 14,5% na Algéria (KOYANAGI et al., 2013). Nos Estados Unidos, estudo longitudinal 

com 12.561 gestantes indicou taxa de 13,2% de nascimentos com excesso de peso (BAUGH et 

al., 2016). No Brasil foi encontrada prevalência de macrossomia de 5,3% entre 2001 e 2010 e 

de 5,1% entre 2012 e 2014, sendo mais prevalentes nas regiões Norte e Nordeste 

(NASCIMENTO et al., 2017).   

Entre os determinantes para o excesso de peso ao nascer destacam-se o GPG excessivo, 

DMG, idade e obesidade materna, e ainda o sexo fetal masculino (CZARNOBAY et al., 2019; 

FANG et al., 2019). O recém-nascido GIG apresenta maior risco de asfixia neonatal, 

hipoglicemia fetal, traumas esqueléticos (como a distócia de ombros), hemorragia pós-parto e 

maior chance de parto cesáreo e prematuridade. Ademais, os efeitos tardios incluem o 

desenvolvimento de doenças crônicas não transmissíveis na vida adulta, como diabetes, 

obesidade, dislipidemia e hipertensão (SAID; MANJI, 2016; TURKMEN; JOHANSSON; 

DAHMOUN, 2018). 
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2.7. Nascimento prematuro 

 

O nascimento prematuro é caracterizado pelo parto antes de 37 semanas completas ou 

com menos de 259 dias de gestação a contar do último período menstrual materno. Estima-se 

que, mundialmente, 15 milhões de crianças nascem prematuras a cada ano, sendo este um 

número crescente. Destes, mais de um milhão morrem logo após o nascimento, e outros 

apresentam comprometimento no desenvolvimento físico ou neurológico (LIU et al., 2016). 

A prematuridade é um problema de saúde global. Embora muito prevalente em países 

de baixa renda, com maiores índices na África e na Ásia, os números alarmantes não se limitam 

a essas regiões. Os EUA e o Brasil figuram entre os 10 países com maior número de 

nascimentos prematuros sendo que nos EUA esse índice chega a 12% dos nascimentos 

(BLENCOWE et al., 2012). No Brasil a prematuridade variou entre 10,87% e 9,95% entre 2012 

e 2019, com menor proporção no período de 9,77% em 2015 ( MARTINELLI et al., 2021).   

Complicações relacionadas ao nascimento prematuro lideram as causas de mortalidade 

em crianças menores de cinco anos no mundo, sendo responsável por 35% dos óbitos neonatais 

(HUG et al., 2019). As consequências incluem maior risco de síndromes respiratórias, 

complicações neurológicas, dificuldade de amamentação, maior índice de hospitalização e, 

ainda, dificuldades de comportamento e de aprendizagem na infância (DE ARAÚJO et al., 

2012; MOREIRA; MAGALHÃES; ALVES, 2014).  

A etiologia da prematuridade ainda não está bem esclarecida e grande parte dos casos 

não apresentam determinantes evidentes. No entanto, diversos estudos reportam fatores de risco 

associados ao nascimento pré-termo, tais como idade materna, histórico de parto prematuro, 

sexo fetal masculino, pré-eclâmpsia, DMG, doenças infecciosas na gestação, anemia e depleção 

nutricional materna (FERRERO et al., 2016; WAGURA et al., 2018; WALDENSTRÖM et al., 

2014). Adicionalmente, pesquisadores tem observado associação da qualidade da dieta da 

gestante com a prematuridade. Maiores chances de nascimento pré-termo foram observadas em 

gestantes com alto consumo de alimentos processados e ricos em gordura e açúcar ao passo que 

o consumo de uma dieta saudável, rica em frutas, vegetais e cereais integrais, parece reduzir o 

risco significativamente (GRIEGER; GRZESKOWIAK; CLIFTON, 2014; MARTIN; 

SOTRES-ALVAREZ; SIEGA-RIZ, 2015; RASMUSSEN et al., 2014). 

Por fim, a literatura tem demonstrado que a alimentação adequada é fundamental para 

a prevenção de desfechos perinatais negativos. O monitoramento do padrão alimentar de 
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gestantes tem sido reconhecido como uma estratégia prioritária para a promoção e a proteção 

da saúde materno-infantil (WHO, 2016) . 

2.8. Consumo de nutrientes, alimentos UTPs e qualidade nutricional da dieta  

 

Durante o desenvolvimento intrauterino, existem períodos críticos nos quais um sistema 

ou órgão deve amadurecer. Nesta fase, os nutrientes desempenham papel importante na 

programação da fisiopatologia fetal e pós-natal, e o estado nutricional gestacional inadequado 

pode afetar negativamente processos de desenvolvimento do feto (DE BOO; HARDING, 

2006).  

Nutrientes essenciais, como zinco, folato e vitaminas do complexo B, estão envolvidos 

no metabolismo de um carbono, necessário para a proliferação celular, crescimento e síntese de 

proteínas nos estágios iniciais da gestação. A ingestão inadequada desses nutrientes pode levar 

a desfechos adversos, incluindo pré-eclâmpsia, parto prematuro, diabetes mellitus gestacional, 

restrição de crescimento intrauterino, peso adverso ao nascer, natimorto, mortalidade perinatal, 

neonatal e materna (BIRHANIE et al., 2020). 

Estudo realizado com dados 8259 gestantes nulíparas e com gestação única da coorte 

“Mother-To-Be” mostrou que a adesão a uma dieta de baixa qualidade nutricional esteve 

associada a maior risco de parto cirúrgico, desordens hipertensivas, hemorragia pós-parto, 

admissão do neonato em unidade de cuidado intensivo, nascimento prematuro e baixo peso 

(YEE et al., 2020). Outro estudo, com 7553 gestantes da Tanzânia, encontrou associação 

inversa entre maior qualidade da dieta e nascimento prematuro, baixo peso ao nascer, e aborto 

(MADZORERA et al., 2020).  

O alto consumo de dietas ricas em alimentos UTPs pode afetar negativamente a 

qualidade nutricional da dieta, tanto pela ingestão excessiva de alimentos considerados não 

saudáveis, como pela substituição da ingestão de alimentos naturais, como frutas, grãos 

integrais e hortaliças, que são fontes de fibras, vitaminas e minerais (DICKEN; BATTERHAM, 

2021).  

Na população adulta em geral, evidências mostram que o alto consumo de UTPs afeta 

negativamente a qualidade nutricional da dieta, pois, estão associados ao aumento de açúcares 

livres, gorduras totais e gorduras saturadas, bem como, à diminuição de nutrientes como fibras, 

proteínas, potássio, zinco, magnésio e vitaminas A, C, D, E, B12 e B3 na dieta (LOUZADA et 

al., 2015; MARTÍNEZ STEELE et al., 2017; MARTINI et al., 2021). 

De forma semelhante, durante a gestação, o consumo prevalente destes alimentos está 

associado a múltiplos aspectos negativos da qualidade da dieta materna. Estudo de coorte 
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conduzido com gestantes americanas mostrou que as participantes que consumiram menos de 

40% de energia a partir de alimentos UTPs consumiram quase duas vezes mais hortaliças, três 

vezes mais feijões, duas a três vezes mais frutas em comparação com aqueles que consumiram 

≥60% da ingestão de energia de alimentos UTPs. Por outro lado, aquelas com maior consumo 

de alimentos UTPs consumiram aproximadamente 1,5 vezes mais grãos refinados e mais que o 

dobro de açúcar (NANSEL et al., 2022).   

Neste sentido, um estudo transversal conduzido com 295 gestantes do nordeste do Brasil  

encontrou que o aumento da presença de alimentos UTPs na dieta implicou em redução 

estatisticamente significativa da ingestão de proteínas, fibras, magnésio, ferro, potássio, zinco, 

selênio, folato e vitaminas D e E (GRACILIANO; SILVEIRA; OLIVEIRA, 2021). 

As necessidades nutricionais e de micronutrientes aumentam substancialmente durante 

a gestação para atender as demandas do desenvolvimento fetal. No entanto, mesmo nos casos 

em que a dieta adequada está acessível, há alta prevalência de consumo inadequado de 

micronutrientes nesta população, com ingestão frequentemente abaixo do ideal, 

particularmente de ferro, iodo, folato, vitamina D, vitamina B12. Este fator está associado 

principalmente a mudanças no padrão alimentar, com maior consumo de dietas consideradas 

com baixa qualidade nutricional, ou seja, ricas em alimentos não saudáveis, e com alta adição 

de sal e açúcar (PARISI; LAORETI; CETIN, 2014). 

Esses achados demonstram que a qualidade da dieta durante a gestação é um importante 

fator de risco modificável para desfechos perinatais adversos, evidenciando a necessidade de 

investigar melhor o consumo de nutrientes e o grau de processamento dos alimentos 

consumidos nesta população de acordo com a classificação NOVA.  
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3. Objetivos 
 

3.1. Objetivo geral 
 

Investigar o efeito do consumo de dietas ricas em alimentos UTP por gestantes sobre 

desfechos perinatais adversos, e seu impacto sobre a composição nutricional da dieta.   

 

3.2. Objetivos específicos 
 

- Revisar a associação do consumo de alimentos UTP durante a gestação e desfechos 

maternos e neonatais adversos (ganho de peso gestacional, desordens hipertensivas da gestação, 

diabetes gestacional, peso ao nascer e prematuridade).  

- Analisar o impacto do consumo de alimentos UTP sobre a composição nutricional da 

dieta de gestantes atendidas nas UBS do DF. 

 

4. Métodos 
 

4.1. Artigo 1. Revisão Sistemática 

 

Título: “Maternal consumption of ultra-processed foods-rich diet and perinatal 

outcomes: a systematic review and meta-analysis” 

 

4.1.1. Tipo de estudo 

 

A presente revisão sistemática com metanálise foi conduzida conforme recomendações do 

protocolo PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analysis) e 

seu protocolo foi registrado na plataforma PROSPERO (Prospective Register of Systematic 

Reviews) sob o código CRD42021257210.  

 

4.1.2. Critérios de inclusão 

Para a definição dos artigos elegíveis para a revisão (tabela 1), foram considerados os 

seguintes critérios:  

-Estudos com gestantes adultas saudáveis de todos os trimestres gestacionais; 

-Estudos observacionais do tipo transversal, coorte prospectiva e retrospectiva e caso-

controle; 
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-Estudos que apresentam dados de associação entre o consumo materno de pelo menos 

um alimento da categoria ultraprocessados, conforme classificação NOVA, e desfechos 

perinatais. 

  

Tabela 1 – Descrição da estratégia PECOS 

 

Parâmetro Critério 

P (População) Gestantes de todos os trimestres gestacionais 

E (Exposição) Consumo de alimentos não saudáveis e dietas ricas em 

ultraprocessados 

C (Comparação)  -  

O 

(Outcomes/desfechos) 

Desfechos maternos (Ganho de peso gestacional, desordens 

hipertensivas da gestação, diabetes gestacional) e neonatais (peso ao 

nascer, prematuridade) 

S (Study design/tipo de 

estudo) 

Estudos observacionais (transversal, coorte e caso-controle) 

 

4.1.3. Critérios de exclusão 
 

Foram excluídos desta revisão: 

- Estudos realizados exclusivamente com gestantes adolescentes; 

-Estudos que avaliam a qualidade da dieta utilizando scores de índices de qualidade da 

dieta; 

-Estudos que avaliam gestantes com comorbidades prévias à gestação; 

-Estudos com desfechos avaliados após 1 ano do nascimento; 

-Estudos com animais, resumo de congresso, cartas aos editores, resenhas, opiniões 

pessoais, capítulos de livros, comentários, editoriais, revisões e qualquer publicação sem dados 

primários. 

 

4.1.4. Fontes de informações e estratégias de busca 
 

As seguintes bases de dados foram utilizadas na realização da busca: MEDLINE, 

Scopus, Embase, LILACS (via BVS), Web of Science, ProQuest Dissertations & Theses Global 

e Google Scholar, sendo as duas últimas consideradas literatura cinzenta. A estratégia de busca 

foi validada por um pesquisador experiente em revisões sistemáticas e com experiência de 

atuação na área, por meio da ferramenta de check list Peer Review of Electronic Search 

Strategies (PRESS) (MCGOWAN et al., 2016)  (Apêndice 1).  Publicações até a data de 10 de 

junho de 2021 foram analisadas e as buscas foram atualizadas na data de 31 de maio de 2022. 
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A estratégia de busca utilizada e adaptada para bases de dados foi construída a partir 

dos seguintes descritores e operadores booleanos: pregnancy OR pregnancies OR gestation OR 

pregnant women OR pregnant woman OR maternal OR antenatal AND ultraprocessed food OR 

ultra-processed food OR industrialized food OR processed food OR ready-to-eat meal OR 

ready-to-eat food OR ready-prepared food OR salty food OR high-fat diet OR highly processed 

foods OR refined food OR fast food OR junk food OR sugar-sweetened beverages OR soft 

drink OR unhealthy eating OR unhealthy diet OR poor diet OR processed meat AND perinatal 

outcome OR pregnancy outcome OR pregnancy complications OR gestational weight gain OR 

pregnancy weight gain OR birth outcomes OR birth weight OR neonatal weight OR newborn 

weight OR birth size OR pregnancy-induced hypertension OR hypertensive disorders OR 

gestational diabetes OR glycemic outcomes OR premature birth OR preterm birth OR fetal 

growth. 

A busca realizada no Google Scholar se limitou aos primeiros 200 artigos. Não houve 

restrição de idioma ou data de publicação em nenhuma das bases. As estratégias de busca 

utilizadas para cada base estão disponíveis no Apêndice 2. 

 

4.1.5. Seleção dos estudos e extração dos dados 
 

O processo de seleção dos estudos foi conduzido de forma independente, por duas 

pesquisadoras, sendo as discordâncias solucionadas por consenso. Todos os artigos 

selecionados nas bases de dados foram importados para o gerenciador de referências 

bibliográficas Mendeley, com posterior remoção das duplicatas. Na etapa seguinte, leitura 

independente de títulos e resumos, foi utilizado o aplicativo da web para revisões sistemáticas 

Rayyan (OUZZANI et al., 2016). Posteriormente, foi realizada a leitura completa dos artigos 

selecionados na etapa anterior. 

Após a seleção dos estudos, os seguintes dados foram extraídos, com o apoio de uma 

planilha no programa Microsoft Excel 365® (versão 16.65): título do estudo, autores, país e 

ano de publicação, ano de coleta dos dados, desenho do estudo, tamanho da amostra, faixa etária 

e idade gestacional, exposição estudada, método de avaliação da exposição, desfecho, medida 

de avaliação do desfecho, medida de associação entre exposição e desfecho com intervalo de 

confiança, fatores de ajuste e fontes de financiamento/suporte do estudo. Para minimizar a 

possibilidade de erros durante o processo de extração, uma pesquisadora extraiu os dados e a 

outra fez a verificação dos dados coletados. Dados faltantes ou informações adicionais foram 

solicitados aos autores do artigo, com pelo menos duas tentativas de contato.   
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4.1.6. Avaliação do risco de viés 
 

O processo de avaliação do risco de viés foi conduzido de forma independente, por duas 

pesquisadoras, sendo as discordâncias solucionadas por consenso. Para condução da análise do 

risco de viés foram utilizados os instrumentos de avaliação crítica elaborados pelo Instituto 

Joanna Briggs (JBI), de acordo com o tipo de estudo: coorte, transversal e caso-controle. O 

instrumento consiste em um check list, onde cada item deve ser respondido com: sim, não, não 

está claro e não se aplica. Nele são avaliados os aspectos de delineamento do estudo, adequação 

da amostra e dos grupos de comparação, mensuração dos resultados, período de 

acompanhamento e análise estatística apropriada. A avaliação abrange 11 domínios para 

estudos de coorte, 10 para estudos do tipo caso-controle e 8 para estudos transversais.  Foram 

considerados com risco de viés baixo os estudos que apresentaram “sim” como resposta para 

todos os itens. Aqueles que apresentaram “não” ou “não está claro” como resposta para algum 

item, foram considerados com alto risco de viés. A avaliação do risco de viés não foi utilizada 

como critério de exclusão dos artigos, sendo parâmetro para estudo da heterogeneidade. 

Ademais, não foram atribuídas pontuações e os dados foram apresentados por meio da análise 

da frequência relativa de cada domínio investigado.  

 

4.1.7. Análise dos dados 
 

Os desfechos maternos incluídos na análise quantitativa foram: ganho de peso 

gestacional, diabetes gestacional, desordens hipertensivas específicas da gestação (hipertensão 

e pré-eclâmpsia); enquanto os desfechos neonatais foram: peso ao nascer (baixo peso ao nascer 

e grande para a idade gestacional) e prematuridade. Na fase qualitativa foram identificadas as 

principais características e os principais resultados relacionados aos desfechos. A análise 

quantitativa incluiu somente os estudos de coorte visando reduzir a heterogeneidade da análise. 

Os dados foram coletados em planilha eletrônica do programa Microsoft Excel 365® 

(versão 16.65), e as análises dos dados realizadas no pacote estatístico STATA® versão 15 

(StataCorp LLC, College Station, TX, EUA), número de série: 301506206729. 

 

Metanálise e análise de heterogeneidade 

A metanálise foi conduzida quando 3 ou mais estudos apresentaram o mesmo desfecho, 

sendo calculada a partir do modelo de efeitos aleatórios e ponderada pelo inverso da variância, 

conforme método proposto por DerSimonian–Laird (1986). 
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Os desfechos foram analisados baseados na disponibilidade de uma medida de 

associação e intervalo de confiança de 95% (IC 95%). O valor de OR (Odds Ratio) foi utilizado 

como a medida de estimativa de efeito, sendo que quando disponível o valor de RR (Risco 

Relativo) este foi convertido em OR (ZHANG; YU, 1998). Os estudos que não reportaram OR 

ou RR, mas apresentaram o coeficiente (β) foram analisados separadamente.  

A variação entre os estudos (heterogeneidade) foi avaliada pelo teste do qui-quadrado, 

sendo sua magnitude verificada pelo o i-quadrado (I²), que descreve a porcentagem de 

variabilidade nas estimativas de efeito que se devem à heterogeneidade. Visualmente, a 

heterogeneidade pode ser observada por meio do gráfico forest plot, construído a partir da 

estimativa de associação de cada estudo e do intervalo de confiança (95%). Para valores de I² 

menores que 40%, a heterogeneidade não foi considerada importante (DEEKS; HIGGINS; 

ALTMAN, 2022).  

 

4.2. Artigo 2. Estudo Original 
   

Título: Impact of ultra-processed food consumption on quality of diet in Brazilian 

pregnant women assisted in Primary Health Care 

 

4.2.1. Delineamento do estudo, local e amostragem 
 

Trata-se de um estudo observacional transversal analítico derivado do Estudo 

Multicêntrico sobre Deficiência de Iodo (EMDI-Brasil) no Distrito Federal (DF). A população 

foi composta por gestantes do primeiro, segundo e terceiro trimestres gestacionais que estavam 

em acompanhamento pré-natal na Atenção Primária à Saúde (APS) no Sistema Único de Saúde. 

No DF, foram selecionadas 10 Unidades Básicas de Saúde (UBS) de acordo com a 

probabilidade proporcional à proximidade da região central e à média mensal de atendimentos 

de pré-natal realizados no ano de 2016 (dado informado pela Secretaria de Estado da Saúde do 

DF). As UBS selecionadas abrangeram as regiões Norte (UBS 4 Planaltina e UBS 1 

Sobradinho), Centro Norte/Sul (UBS 1 e UBS 2 Guará), Sul (UBS 1 Candangolândia), Leste 

(UBS 1 Paranoá), Sudeste (UBS 4 Samambaia) e Oeste (UBS 7, UBS 9 e UBS 10 Ceilândia). 

Um cálculo amostral aleatório simples foi realizado usando a ferramenta StatCalc do 

software EpiInfo (Center for Disease Control and Prevention, EUA). O cálculo do tamanho 

amostral levou em consideração o número médio mensal de atendimentos de consultas pré-

natal em UBS no ano de 2016 como proxy do número de gestantes acompanhadas pela APS no 

DF (n= 18.877; dado informado pela Secretaria de Estado da Saúde do DF); e a prevalência do 
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indicador “consumo de alimentos ultraprocessados no dia anterior” do Sistema de Vigilância 

Alimentar e Nutricional (SISVAN), no mesmo ano, entre as gestantes brasileiras acompanhadas 

pela APS (81,5%) (BRASIL, 2016). Foi considerado aceitável o erro de 5% e o nível de 

confiança de 95%. Desse modo, o número mínimo de gestantes a serem avaliadas foi definido 

em 190 participantes. Acrescentou-se 20% ao número estimado, antecipando possíveis perdas, 

assim a amostra mínima foi estimada em 228 gestantes.  

 

4.2.2. Critérios de inclusão e exclusão 
 

Foram incluídas neste estudo as gestantes de todos os trimestres gestacionais (primeiro, 

segundo e terceiro trimestres), usuárias da rede pública de saúde do DF atendidas nas UBS 

selecionadas. Foram excluídas as gestantes com histórico de doença ou cirurgia tireoidiana, 

diagnóstico referido de hipotireoidismo ou hipertireoidismo, devido às possíveis interferências 

com os desfechos investigados pelo EMDI-Brasil. 

 

4.2.3. Coleta de dados 
 

 

A coleta de dados foi realizada nas UBS selecionadas, onde as gestantes foram 

abordadas e convidadas a participar do estudo enquanto aguardavam ou após a consulta pré-

natal. A coleta de dados foi conduzida entre agosto de 2019 a setembro de 2021. 

Especificamente durante o período de novembro de 2020 a abril de 2021, devido às restrições 

impostas pela pandemia do COVID-19, a coleta de dados socioeconômicos foi realizada via 

telefone, com posterior agendamento individual presencial com a gestante para a aplicação 

presencial do questionário de consumo alimentar. Os dados foram coletados por entrevistadores 

previamente treinados a partir da aplicação de questionários semiestruturados. A participação 

foi condicionada a assinatura do Termo de Consentimento livre e Esclarecido – TCLE 

(Apêndice 4). 

 

Dados socioeconômicos, demográficos e de saúde 

Informações socioeconômicas, demográficas, ambientais e de saúde das gestantes 

foram coletados por meio de questionário composto pelos seguintes blocos: elegibilidade, 

dados da gestação (histórico obstétrico, morbidades e acesso aos serviços de saúde), consumo 

de sal de cozinha, hábitos de fumo e álcool e dados socioeconômicos (idade, raça/cor, nível de 

instrução, ocupação no mercado de trabalho, composição e renda familiar) (Apêndice 5). 
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Estado Nutricional 

Os dados referentes a peso pré-gestacional (PPG), data da última menstruação (DUM), 

peso atual, idade, e estatura foram coletados da Caderneta da Gestante. Os valores de IMC pré-

gestacional foram categorizados de acordo com os critérios da OMS (<18,5 baixo peso, ≥18,5–

24,9 peso adequado, ≥25,0-29,9 sobrepeso e ≥30,0 obesidade) (WHO, 2000). 

O ganho de peso gestacional foi classificado segundo proposto por Kac et al. (2021) 

para mulheres brasileiras a partir de 10 semanas de gestação, sendo que aquelas com idade 

gestacional inferior a 10 semanas não foram consideradas para avaliação do GPG (n=13). Para 

este estudo considerou-se abaixo do esperado GPG < percentil 25; de acordo com o esperado 

GPG entre percentil 25 e percentil 75; e acima do esperado – ou excessivo – o percentil de GPG 

> 75 (KAC et al., 2021). 

 

Consumo Alimentar 

O consumo alimentar foi analisado por meio da aplicação de dois recordatórios 

alimentares de 24 horas, coletador em em dias não consecutivos, com o objetivo de investigar 

o consumo alimentar com foco no nível de processamento dos alimentos (Apêndice 6). A 

aplicação de segundo recordatório alimentar foi realizada em 20% da amostra.  

A entrevista foi conduzida de acordo com o método de múltiplos passos do 

Departamento de Agricultura dos Estados Unidos (USDA 5-step multiple-pass method), que 

consiste em 5 passos para a coleta dos dados: (1) listagem rápida inicial de alimentos e bebidas 

consumidas; (2) listagem de alimentos comumente esquecidos; (3) investigação sobre horário 

e ocasião das refeições; (4) detalhamento das informações prévias incluindo descrição sobre  

quantidade, modo de preparo, adições e marcas; e (5) revisão final das informações do 

recordatório (CONWAY et al., 2003). Durante a entrevista foi utilizado o Manual Fotográfico 

de Quantificação Alimentar para auxiliar na identificação das porções consumidas. O álbum 

contém fotos de espessuras e volumes das medidas caseiras, formas e porções de alimentos e 

alimentos em unidades padrões (CRISPIM, 2017).  

Os dados de consumo alimentar coletados foram convertidos de medidas caseiras para 

gramas e mililitros e posteriormente analisados pela composição centesimal de nutrientes por 

meio do software Globodiet versão Data Entry, desenvolvido pela GloboDiet Initiative, que 

criou e adaptou um método padronizado e informatizado para coleta de dados através do 

Recordatório 24 horas (BEL-SERRAT et al., 2017).  

A análise do consumo alimentar incluiu a avaliação da ingestão energética total, 

ingestão de macronutrientes e micronutrientes. A densidade nutricional de cada micronutriente 
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da dieta foi expressa em mg ou mcg por 1.000 kcal enquanto os macronutrientes foram 

expressos em porcentagem de ingestão energética. O consumo de alimentos foi categorizado 

de acordo com o grau de processamento definido pela classificação NOVA: in natura ou 

minimamente processados, ingredientes culinários, processados e UTPs (MONTEIRO et al., 

2016). A variável de exposição de interesse neste estudo foi a ingestão de UTPs. Os percentuais 

de ingestão energética relativa aos UTPs foram distribuídos em quintis de acordo com a 

contribuição destes alimentos para o valor calórico total da dieta (% kcal). O primeiro quintil 

foi classificado como o menor percentual de consumo e o quinto como o maior percentual de 

consumo. O uso de suplementos de micronutrientes não foi considerado na análise dietética. 

 

4.2.4. Análise dos dados 
 

Os resultados descritivos foram expressos em média e desvio padrão (DP) para variáveis 

contínuas. Para calcular a frequência relacionada às variáveis categóricas, estimou-se a 

prevalência com seus respectivos Intervalos de Confiança (IC 95%). 

A contribuição calórica média de todos os grupos de alimentos, de acordo com a 

classificação NOVA, para a ingestão diária total de energia foi estimada. As gestantes foram 

estratificadas em cinco grupos de acordo com os quintis de consumo energético médio de UTPs. 

A associação entre os quintis de energia de UTP e a ingestão total de energia e nutrientes foi 

analisada pelo modelo de regressão linear multivariável. O primeiro quintil foi considerado a 

categoria de referência para todas as análises de regressão. Todas as análises foram ajustadas 

para idade, anos de estudo, trimestre gestacional, participação em programa governamental de 

assistência social e situação de trabalho. Os coeficientes de regressão foram apresentados com 

seus respectivos IC 95%. Foi considerado um nível de significância de 5%. As análises 

estatísticas foram realizadas no software Stata (StataCorp. 2019. Stata Statistical Software: 

Release 16.1. College Station, TX, EUA: StataCorp LLC). 

 

4.2.5. Aspectos éticos 
 

O presente estudo foi aprovado pelo Comitê de Ética em Pesquisa da Faculdade de 

Ciências da Saúde da Universidade de Brasília (UNB-DF), sob o número CAAE: 

80172617.0.2008.0030 e parecer: 2.977.035 e pela Fundação de Ensino e Pesquisa em Ciências 

da Saúde (FEPECS), sob o número CAAE: 09940819.2.3001.5553 e parecer: 3.489.243. A 

coleta de dados foi realizada somente após a concordância da participante e assinatura do Termo 

de Consentimento Livre e Esclarecido (TCLE).
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5. Resultados e Discussão 

5.1. Artigo 1: Revisão Sistemática  

Systematic Review 

Maternal Consumption of Ultra-Processed Foods-Rich Diet and 
Perinatal Outcomes: A Systematic Review and Meta-Analysis 
Walkyria O. Paula 1, Erika S. O. Patriota 1, Vivian S. S. Gonçalves 2 and Nathalia Pizato 1,* 

1 Graduate Program in Human Nutrition, Faculty of Health Sciences, University of Brasilia, 70910-900 
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walkyria.paula@hotmail.com (W.O.P.); erikapatriota.nut@gmail.com (E.S.O.P.) 
2 Graduate Program in Public Health, Faculty of Health Sciences, University of Brasilia, 70910-900 Brasilia, 

Brazil; vivian.goncalves@unb.br 

* Correspondence: pizatonat@unb.br 

Abstract: The consumption of ultra-processed food (UPF)-rich diets represents a potential threat to 
human health. Considering maternal diet adequacy during pregnancy is a major determinant for 
perinatal health outcomes, this study aimed to systematically review and meta-analyze studies 
investigating the association between maternal consumption of a UPF-rich diet and perinatal 
outcomes. Conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines, five electronic databases and gray literature using Google Scholar 
and ProQuest Dissertations and Theses Global were searched up to 31 May 2022. No restrictions 
were applied on language and publication date. Two reviewers independently conducted the study 
selection and data extraction process. Meta-analysis was conducted according to the random-effects 
model. In total, 61 studies were included in the systematic review and the overall population 
comprised 698.803 women from all gestational trimesters. Meta-analysis of cohort studies showed 
that maternal consumption of UPF-rich diets was associated with an increased risk of gestational 
diabetes mellitus (odds ratio (OR): 1.48; 95% confidence interval (CI): 1.17, 1.87) and preeclampsia 
(OR: 1.28; 95% CI: 1.15, 1.42). Neonatal outcomes showed no association. The overall GRADE 
quality of the evidence for the associations was very low. The findings highlight the need to monitor 
and reduce UPF consumption, specifically during the gestational period, as a strategy to prevent 
adverse perinatal outcomes. 

Keywords: maternal diet; NOVA classification; perinatal outcomes 
 

1. Introduction 
Significant metabolic and physiological changes occur during pregnancy, to support 

fetal growth and development [1]. Maternal diet quality is a major determinant for 
perinatal outcomes including hypertensive disorders, gestational diabetes, low birth 
weight, large gestational age, and preterm birth [2]. Furthermore, inadequate diet quality 
during pregnancy is associated with chronic diseases in later life such as type 2 diabetes 
mellitus, obesity, hypertension, and cardiovascular disorders [3].  

Additionally to the evidence of the relationship between maternal diet quality and 
perinatal outcomes, several studies have reported high consumption of unhealthy and 
ultra-processed foods (UPFs) by pregnant women indicating a generally worse quality of 
diet [4–7].  

Citation: Paula, W.O.; Patriota, 

E.S.O.; Gonçalves, V.S.S.; Pizato, N. 

Maternal Consumption of Ultra-

Processed Foods-Rich Diet and 

Perinatal Outcomes: A Systematic 

Review and Meta-Analysis. 

Nutrients 2022, 14, 3242. 

https://doi.org/10.3390/nu14153242 

Academic Editors:  Bruce W. Hollis, 

Daniela Martini and Monica Dinu 

Received: 2 July 2022 

Accepted: 1 August 2022 

Published: 8 august 2022 

Publisher’s Note: MDPI stays 

neutral with regard to jurisdictional 

claims in published maps and 

institutional affiliations. 

 

Copyright: © 2022 by the authors. 

Submitted for possible open access 

publication under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license 

(https://creativecommons.org/license

s/by/4.0/). 



Nutrients 2022, 14, 3242 
 

 37 

The NOVA food classification system has been applied worldwide to evaluate the 
impact of modern industrial food systems on human diet and health according to the 
nature, extent, and purpose of food processing [8]. NOVA categorizes foods according to 
the degree of processing: in natura or minimally processed, processed culinary 
ingredients, processed food, and UPFs. UPFs are defined as industrial formulations 
manufactured from processed substances extracted or refined from whole foods. They are 
typically energy-dense products, with high amounts of sugar, fat, and salt, and low in 
dietary fiber, protein, vitamins, and minerals. UPFs also include industrial ingredients, 
such as hydrogenated fat, protein isolates, and additives such as colors, flavors, artificial 
sweeteners, and emulsifiers [9]. Some examples include products such as fast foods, cereal 
bars, cakes, ice cream, pizza, sausages, and soft drinks [10]. 

UPF intake is considered a hallmark of the Western diet and other unhealthy eating 
patterns such as the Prudent diet, characterized by a high intake of energy-dense and 
processed food, and rich in industrialized food-like products that are typically made with 
low-quality ingredients and deliver little nutritional value [11]. UPFs have become 
increasingly prevalent in the food supply system globally since they are designed to be 
attractive, palatable, cheap, and convenient products [12]. They account for more than 
50% of the energy intake in developed countries such as the USA [13] and the UK [14] and 
are widely prominent in the diets of populations in lower-middle-income countries 
[15,16]. A recent meta-analysis of nationally representative samples showed an inverse 
linear relation between UPFs and less-processed foods when considered in relation to 
other food groups. The study also indicated that the increase in UPF intake was correlated 
with an increase in nutrients such as free sugars, total fats, and saturated fats, as well as a 
decrease in fiber, protein, potassium, zinc, and magnesium, and vitamins A, C, D, E, B3 
and B12 [17]. Considering that during pregnancy women need a higher amount of the 
majority of nutrients to achieve optimal fetal growth and birth weight, varied diets and 
increased nutrient intake are needed to cope with the extra demand. Associations between 
maternal UPF consumption and perinatal outcomes have been investigated during the 
past years, however the findings are limited and inconsistent. Some studies have reported 
a significant association between consumption of UPF-rich diets during pregnancy and 
excessive gestational weight gain (GWG) [4,18], higher gestational diabetes mellitus 
(GDM) risk [19], hypertensive disorders of pregnancy (HDP) such as preeclampsia [20], 
low birth weight (LBW) [21] and preterm birth [22], while others have shown no 
association [7,23]. 

Previous systematic reviews have explored the association between maternal dietary 
patterns and maternal or infant outcomes [24–26]. However, these studies did not 
consider the degree of food processing, which has become an important aspect of diet 
quality [10]. 

A recent systematic review [27] reported that the highest UPF consumption 
negatively impacts nutrition and disease development indicators in pregnant, lactating 
women and children. However, a meta-analysis of the results was not conducted, and no 
other dietary patterns characterized by high UPF consumption were explored during the 
pregnancy period.  

Since the pregnancy period is considered a window of opportunity to improve 
dietary intake which is considered a modifiable risk factor [28], a better understanding of 
maternal UPF consumption effects on perinatal outcomes is crucial to promoting mother 
and infant health. Thus, this study aimed to determine the association between UPF-rich 
diet consumption by pregnant women and perinatal (maternal and neonatal) outcomes 
through a comprehensive systematic review with meta-analysis. The hypothesis was that 
a higher intake of UPF-rich diet during pregnancy is associated with adverse perinatal 
outcomes. 

 
2. Materials and Methods 
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This systematic review was conducted in accordance with the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) statement for reporting 
systematic reviews [29] and its protocol was registered on the International Prospective 
Register of Systematic Reviews (PROSPERO) under registry number CRD42021257210.  
The PECOS acronym (Population, Exposure, Comparison, Outcome, and Study design) 
was used to elaborate the guiding research question as follows: “Is consumption of a UPF-
rich diet during pregnancy associated with adverse perinatal outcomes?” (Supplementary 
Materials Table S1). 

 
2.1. Eligibility Criteria 
This review included observational studies (cross-sectional, longitudinal, case-

control) that reported a measure of association (relative risk, odds ratio, or β-coefficients 
with confidence interval) between UPF-rich diet consumption and perinatal outcomes. 
For this review, we considered it UPF-rich diet consumption when the evaluated food, 
diet, or dietary pattern included at least one food from the UPF group defined by the 
NOVA Food Classification System [9], such as fast foods, junk foods, processed meats, 
soft drinks, confectionaries, pizzas, hamburgers, candies and sweets, sweetened 
beverages and cookies. Diet patterns described as unhealthy dietary patterns compared 
to healthy patterns, and Western and Prudent diet patterns which are characterized by a 
higher intake of red and processed meats, beverages sweetened with sugar, sweets, 
desserts, industrialized food-like products, and refined grains with a high intake of 
energy-dense and processed foods, were also considered as a proxy for high UPF intake. 
No date of publication or language restriction was applied. 

Studies including pregnant women with pre-existing diseases, animal studies, letters 
to editors, reviews, personal opinions, reviews, book chapters, editorials, congress 
abstracts, or any publication without primary data were excluded. Studies that evaluated 
individual nutrient or diet scores and studies without the required data being available 
even after at least two attempts to contact the authors by e-mail were also excluded.  

 
2.2. Information Sources and Search Strategy 
A systematic literature search was performed on 10 June 2021, and updated on 31 

May 2022, using the following databases: Medline, Embase, Scopus, Web of Science, and 
Lilacs (BVS). Furthermore, a gray literature search was also performed using ProQuest 
Dissertations and Theses Global and Google Scholar (limited to the first 200 most relevant 
results). The reference lists of selected articles were hand-searched to identify additional 
relevant publications. 

The search strategy was comprised of free text words and identified terms in Medical 
Subject Headings and Health Sciences Descriptors for participants, exposure, and 
outcomes. The following terms and words combinations were searched: (pregnancy OR 
pregnancies OR gestation OR “pregnant women” OR “pregnant woman” OR maternal 
OR antenatal) AND (ultraprocessed food OR “ultra-processed food” OR “industrialized 
food” OR “processed food” OR “ready-to-eat meal” OR “ready-to-eat food” OR “ready-
prepared food” OR “salty food” OR “high-fat diet” OR “highly processed foods” OR 
“refined food” OR “fast food” OR “junk food” OR “sugar-sweetened beverages” OR “soft 
drink” OR “unhealthy eating” OR “unhealthy diet” OR “poor diet” OR “processed meat”) 
AND (“perinatal outcome” OR “pregnancy outcome” OR “pregnancy complications” OR 
“gestational weight gain” OR “pregnancy weight gain” OR “birth outcomes” OR “birth 
weight” OR “neonatal weight” OR “newborn weight” OR “birth size” OR “pregnancy-
induced hypertension” OR “hypertensive disorders” OR “gestational diabetes” OR 
“glycemic outcomes” OR “premature birth” OR “preterm birth” OR “fetal growth”). The 
search strategy quality was assessed by an investigator with experience in systematic 
reviews and expertise in the subject in accordance with the Peer Review of Electronic 
Search Strategies (PRESS) checklist [30]. The full search strategy for each database is 
available in Supplementary Materials Table S2. 
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2.3. Study Selection 
The selection process for the review was independently conducted by two reviewers 

(WOP and ESOP) in two steps. First, the titles and abstracts of all retrieved articles were 
screened, according to the eligibility criteria. Then, the selected potentially eligible studies 
were submitted for full-text analysis. Articles that met the eligibility criteria were included 
in the review. Disagreements were resolved by consensus. Duplicates were identified and 
removed using the reference management tool Mendeley Desktop (version 1.19.8). The 
Rayyan QCRI software (Qatar Computing Research Institute®, Doha, Qatar) was used for 
the screening of articles. 

 
2.4. Data Extraction 
Data extraction was carried out by one author and cross-checking of all information 

was performed by a second author using a standardized spreadsheet. The following data 
were extracted from the original selected articles: authors and year of publication, data 
collection year, follow-up time, year of publication, study design, the country in which 
the study was conducted, sample size, age of participants, gestational age, denomination 
and composition of dietary components, dietary assessment methods, main outcomes, 
outcome measures, measures of effect size with confidence interval (CI), details of 
adjustment for confounding factors, and study funding/support information. When 
multiple estimates were reported, the results with adjustment for the highest number of 
confounders were used. When necessary, the respective study authors were contacted to 
retrieve additional information. At least two attempts were made to request missing or 
additional information. 

 
2.5. Appraisal of Methodological Quality 
Two investigators (W.O.P and E.S.O.P.) independently assessed the methodological 

quality of each included study using the Joanna Briggs Institute Critical Appraisal tools 
according to each study design (cohort, cross-sectional, and case-control) [31]. The tool 
consists of questions answered as “yes”, “no”, “unclear”, or “not applicable”. In this 
study, the risk of bias was considered low when all items were answered “yes” or “not 
applicable”; If the response to any item was “no” or “unclear”, a high risk of bias was 
expected. Disagreements were resolved by consensus. The analysis of the relative 
frequency of each investigated domain was presented and no scores were assigned. 

 
2.6. Summary Measures and Data Analysis 
The primary outcomes were the associations between UPF-rich diet consumption 

and maternal (GWG, GDM, or HDP) and neonatal (LBW, large for gestational age (LGA), 
or preterm birth) outcomes along with the respective 95% confidence intervals (CI).  

Meta-analysis was conducted when at least three studies provided data for a given 
outcome. In order to minimize heterogeneity, the meta-analysis included only prospective 
cohort studies, since it is the most adequate approach to assess associations. The overall 
associations were analyzed using the DerSimonian and Laird random-effects models. 
Based on data availability, the odds ratio (OR) and 95% CI were measured for maternal 
(GWG, GDM, or HDP) and neonatal (LBW, large for gestational age (LGA), or preterm 
birth) outcomes. If studies reported a measure of relative risk (RR), it was converted to 
OR using the proposed methods of Zhang and Yu [32]. Studies that report the coefficient 
(β) of the regression were analyzed separately. Statistical heterogeneity between studies 
was measured using the I-Square (I2). Heterogeneity was considered important if I2 values 
were higher than 40% [33]. Data analysis was performed using Stata software (StataCorp. 
2019. Stata Statistical Software: Release 16.1. College Station, TX: StataCorp LLC). When 
eligible studies did not report data in a form that could be included in the meta-analysis, 
they were included in the systematic review and qualitatively analyzed. Cross-sectional 
and case-control studies were also narratively summarized. Publication bias analyses 
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were performed when at least ten studies were available for an outcome measure using 
Egger’s test with a 5% significance level and funnel plot visual inspection [33]. 

 
2.7. Quality of Meta-Evidence 
The Grading of Recommendations Assessment, Development, and Evaluation 

(GRADE) system was used to evaluate the certainty of the evidence for each exposure–
outcome association based on the major domains of study limitations. The quality of 
evidence was downgraded based on five criteria: risk of bias, inconsistency of results, 
indirectness of evidence, imprecision, and publication bias when it was assessed [34].  

 
3. Results 
 
3.1. Selection of Studies 
The flow chart of the study selection process is presented in Figure 1. The database 

search retrieved 11.089 articles. After the removal of duplicates, 4.918 article titles and 
abstracts were screened. Of these, 151 full-text articles were further assessed for eligibility 
and, finally, 61 studies [4,18–22,35–89] met the inclusion criteria and were included in this 
systematic review. The complete list of reasons for the exclusion of articles is presented in 
Supplementary Materials Table S3. 

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

3.2. Study Characteristics 
The articles were published between 2006 [57] and 2022 [89]. The sample ranged from 

45 [4] to 94.062 [48] with 698.803 pregnant women evaluated in total. The included studies 
were conducted in Africa [50,51], Asia [19,35–49], America [4,18,52–65,89], Europe 
[20,21,66–86] and Oceania [22,87,88]. Forty-seven of the studies had a cohort design [4,18–
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20,36,40,42,44,46,48–60,62,63,66–79,81–88], nine were cross-sectional 
[22,43,45,47,61,64,65,80,89] and five case-control [21,35,37,38,41]. Maternal mean age 
ranged from 24 ± 8 [37] to 37 ± 4 years old [67] and gestational week from ≤6 [19] to 37 [64] 
in baseline.  

Regarding the exposure to UPF-rich diet consumption, seventeen articles assessed 
Western Diet Pattern (characterized by the presence of unhealthy foods such as savory 
and sweet snacks, cakes, cookies, desserts, refined grains, processed meats, fast foods, 
confectionaries and soft drinks) [20,35–41,51,57,62,67,68,71,80,83,85]; the intake of 
sweetened beverages was explored in twelve articles [46,49,52,56,64,70,72,73,75,78,79,82]; 
and specific manufactured food groups including UPF were analyzed in twelve articles 
[4,18,22,43,44,55,59,60,76,81,89]. In addition, studies also reported maternal consumption 
of junk foods [50,87], processed meats [65,69], snacks [61,84], industrial sweets [21,58,65], 
fast foods [19,42,50,54,66,74,77], “unhealthy food pattern” [45,86,88], “high salt pattern” 
[35], and ready-to-eat food [48]. 

Regarding to maternal outcomes, GWG was investigated in thirteen articles 
[4,18,36,42,51,58,64,67,77,81,84,89,90]; fifteen explored the association between maternal 
consumption and GDM [19,38,41,42,49,56,57,61,62,64,69,71,72,74,78]; and eight reported 
HDP, including maternal hypertension [20,35,39,52] and preeclampsia [20,37,39,45,75,76]. 
Two articles explored depressive symptoms during pregnancy [46,88]. Neonatal 
outcomes included LBW, investigated in eleven articles [21,40,43,44,47,48,53,65,73,80,86]; 
LGA, investigated in eight articles [47,50,54,66,68,73,82,87]; birth length, explored in four 
articles [48,54,60,86]; one publication reporting body mass index (BMI)/age at birth [59]; 
five reporting preterm birth [22,48,55,83,85]; and offspring congenital heart defects, 
examined in two publications [70,79]. 

 
3.3. Results of Individual Studies 
A summary of the characteristics and main results of each study is presented in 

Table 1. Regarding the cohort studies evaluating GWG, higher odds ratios of excessive 
GWG were associated with snack dietary pattern (OR: 1.01; 95% CI:1.004, 1.032) [84], UPF 
dietary patterns such as margarine, sugar, and chips (OR: 1.45; 95% CI: 1.06, 1.99) [81], and 
Western dietary pattern (OR: 4.04; 95% CI: 1.07, 15.24) [36]. Gomes et al. [18] showed that 
each 1% increase in energy intake from UPF was associated with a mean increase of 4.17 g 
in weekly gestational weight (95% CI: 0.5, 7.79). Other studies also presented an increase 
in GWG rate associated with a UPF-rich diet consumption. Rohatgi et al. found that each 
one percent increase in energy intake from UPF was associated with 1.33 kg increase in 
total GWG (CI: 0.3, 2.4) [4]. Similarly, Maugeri et al. showed that a Western diet 
consumption was associated with an increase of 1217 kg in total GWG (p = 0.013) [67]. A 
UPF rich-diet was also associated with a slight increase of 0,029 kg (β: 0.029; 95% CI: 0.012, 
0,049) [42] and 0,01 kg (β: 0.010; SE: 0.003; p = 0.004) in weekly GWG [77]. Conversely, 
Hirko et al. [58] observed that intake of added sugar (including soft drinks, sugary fruit-
flavored drinks, candies and cookies, cakes, pies, or brownies) was associated with a slight 
reduction in the likelihood of excessive GWG (OR: 0.91; 95% CI: 0.84, 0.99). 

Lamyian et al. [19] observed greater chances of developing GDM among pregnant 
women with higher consumption of fast foods (OR: 2.12; 95% CI: 1.12, 5.43). Six cohort 
studies also identified an association between the consumption of UPF and a higher risk 
of GDM [56,57,69,71,74,78]. Three studies [49,62,71] found no significant association. 

A Brazilian cohort [52] identified an association between soft drink consumption and 
hypertension during pregnancy (RR: 1.45; 95% CI: 1.16, 1.82). Ikem et al. [20] showed that 
higher consumption of the Western dietary pattern increased the odds of gestational 
hypertension by 18% (OR: 1.18; 95% CI: 1.05, 1.33). On the other hand, Hajianfar et al. [39] 
observed that consumption of the Western pattern was associated with lower chances of 
systolic (OR: 0.13, 95% CI: 0.04, 0.42) and diastolic (OR: 0.08; 95% CI: 0.01, 0.67) 
hypertension. Our results present a positive association between UPF consumption and 
preeclampsia observed in four cohort studies [20,39,75,76]. 
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Table 1. Summary of included studies characteristics. 

Author, Year 
Country 

Study Design Age (Years) 
GW (Range  

or Mean) 
Sample n = Exposure Outcome Main Results 

Abbasi et al., 2019 
Iran [37] 

Case-control 
case: 24 ± 8 

control: 26 ± 6 
>20 weeks 

case: 170 
control: 340 

WDP (red and processed meat, 
fried potatoes, pickles, sweets, 

pizza) 
Risk of preeclampsia 

The Western dietary pattern associated with 
preeclampsia: 

OR: 5.99; 95% CI: 3.414, 10.53; p < 0.001) 

Alves-Santos et al., 2019 
Brazil [54] 

Prospective Cohort 26.7 ± 5.5 5–13 weeks 193 

Fast foods and candies (fast 
food and snacks; cakes, 
cookies, or crackers; and 

candies or desserts) 

LGA 
Birth Length (BL) 

Fast food and candies dietary pattern associated 
with LGA newborn: OR: 4.38; 95% CI: 1.32, 14.48 
Fast food and candies dietary pattern associated 
with the newborn with BL > 90th percentile: OR: 

4.81; 95% CI: 1.77, 13.07 
Amezcua-Prieto et al., 

2019 
Spain [21] 

Case-control NR NR 518 Industrial sweets SGA 
Intake of industrial sweets associated with odds 
of having an SGA newborn (OR: 2.70; 95% CI: 

1.42, 5.13). 

Ancira-Moreno et al., 2020 
Mexico [53] 

Prospective Cohort 25.08 ± 5.8 2nd and 3rd 
trimester 

660 

Mixed dietary patterns 
(sugary drinks, juices and 

sodas, red and processed meat, 
cereals) 

LBW 
The mixed dietary pattern associated risk LBW 

infant: 
(OR: 1.58; 95% CI: 0.63, 3.44) 

Angali, Shahri, Borazjani, 
2020, Iran [42] 

Prospective Cohort ≥18 years <13 weeks 488 
“High fat - fast food” pattern 

(refined cereal, processed meat 
and high-fat dairy and juices) 

GWG 
and hyperglycemia 

High fat-fast food patterns associated with 
higher GWG (β: 0.029; 95% CI: 0.012, 0.049). 

Asadi et al., 2019 
Iran [38] 

Case-control 
case: 29 ± 5.17 
control: 27.5 ± 

4.92 
24–28 weeks 

case: 130 
control: 148 

WDP (SSB, refined grain 
products, fast foods, salty 
snacks, sweets and biscuit, 

mayonnaise) 

GDM 
The prudent dietary pattern associated with 

GDM risk: 
(OR: 0.88; 95% CI: 0.44, 0.99) 

Barbosa et al., 2021 
Brazil [52] 

Prospective Cohort >14 22–25 weeks 2750 Soft drinks 
Gestational 

Hypertension (GH) 

Soft drink consumption > 7 times per week 
associated with GH: (RR: 1.45; 95% CI: 1.16, 1.82; 

p = 0.001) 
Bärebring et al., 2016 

Sweden [84] 
Prospective Cohort 

32.1 (IQR: 
30.8–35.3) 

35.9 weeks 
(IQR: 35.1–36.4) 

95 
Snacks pattern (sweets, cakes, 

biscuits, potato chips, popcorn) 
GWG 

Snacks pattern associated with 
excessive GWG (OR: 1.018; 95% CI: 1.004, 1.032). 

Baskin et al., 2015 
Australia [88] 

Prospective Cohort 30.55 ± 4.24 16 weeks 167 
Unhealthy dietary patterns 

(sweets and desserts, refined 
grains, high- energy drinks, fast 

Depressive 
symptoms 

An unhealthy diet at T2 is associated with 
depressive 

symptoms: β: 0.19; 95% CI=0.04, 0.34; p < 0.05 
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foods, hot chips, high-fat dairy, 
fruit juice and red meats) 

Borgen et al., 2012 
Norway [75] 

Prospective Cohort >18 years 15 weeks 32,933 SSB Preeclampsia 
Sugar-sweetened beverages associated with 

increased risk of preeclampsia: OR: 1.27; 95% CI: 
1.05, 1.54 

Brantsæter et al., 2009 
Norway [76] 

Prospective Cohort >18 
20.7 weeks 
(SD ± 3.7) 

23,423 

Dietary patterns 
(Processed meat products, 

white bread, French fries, salty 
snacks, and sugar-sweetened 

drinks) 

Risk of 
preeclampsia 

Processed food patterns are associated with 
increased risk of developing preeclampsia (OR: 

1.21; 95% CI: 1.03, 1.42). 

Chen et al., 2009 
USA [56] 

Prospective Cohort 24–44 NR 13,475 SSB 
Risk of gestational 
diabetes mellitus 

(GDM) 

Intake of sugar-sweetened cola associated with 
risk of GDM (RR: 1.22; 95% Cl: 1.01, 1.47). 

Chen et al., 2020 
China [35] 

Case-control 
case: 28 ± 1.3 

control: 
28 ± 1.5 

>22 weeks 
case: 1290 

control: 1290 

High-salt pattern (pickled 
vegetables, processed and 

cooked meat, fish and shrimp, 
bacon and salted fish, bean 

sauce) 

Hypertensive 
disorder during 

pregnancy 

High-salt pattern diets associated with higher 
systolic blood pressure: (r: 0.110; p < 0.05) 

Coelho et al., 2015 
Brazil [63] 

Prospective Cohort 24.7 ± 6.1 ≥22 weeks 1298 

Snack dietary patterns 
(sandwich cookies, salty 
snacks, chocolate, and 

chocolate drink) 

Birth weight 
Snack dietary patterns positively associated with 

birth weight: (β: 56.64; p = 0.04) in pregnant 
adolescents. 

Dale et al., 2019 
Norway [79] 

Prospective Cohort ≥18 16-18 weeks 88,514 SSB CHD 

25–70 mL/day sucrose-sweetened soft beverages 
associated with non-severe CHD (RR:1.30; 95% 
CI: 1.07, 1.58) and (RR: 1.27; 95% CI: 1.06, 1.52) 

for ≥70 mL/day. 

Dominguez et al., 2014 
Spain [74] 

Prospective Cohort >18 NR 3048 Fast food GDM 
Fast food consumption associated with GDM 

risk: 
(OR: 1.86; 95% CI: 1.13, 3.06) 

Donazar-Ezcurra et al., 
2017 

Spain [71] 
Prospective Cohort >18 NR 3455 

WDP (red meat, 
high-fat processed meats, 

potatoes, commercial bakery 
products, whole dairy 

products, fast foods, sauces, 

GDM 
The Western dietary pattern associated with 

GDM incidence: 
(OR: 1.56; 95% CI: 1.00, 2.43; p = 0.05) 
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pre-cooked foods, eggs, soft 
drinks and sweets, chocolates) 

Donazar-Ezcurra et al., 
2017 

Spain [72] 
Prospective Cohort >18 NR 3396 Soft drinks GDM 

Sugar-sweetened soft drinks (SSSD) associated 
with GDM: 

(OR: 2.06; 95% CI: 1.28, 3.34; p: 0.004) 

Englund-Ögge et al., 2014 
Norway [85] 

Prospective Cohort <20 to ≥40 15 weeks 66,000 

WDP (salty snacks, chocolates 
and sweets, French fries, cakes, 

white bread, ketchup, dairy 
desserts, SSB, mayonnaise, 

processed meat, waffles, 
pancakes, cookies) 

Preterm delivery 
Western diet pattern associated with risk of 

preterm delivery (Hazard Ratio: 1.02; 95% CI: 
0.92, 1.13). 

Englund-Ögge et al., 2019 
Norway [68] 

Prospective Cohort >18 years 15 weeks 65,904 

WDP (salty snacks, chocolate 
and sweets, cakes, French fries, 

white bread, ketchup, SSB, 
processed meat products, and 

pasta) 

LGA 

The prudent pattern associated with decreased 
LGA risk: (OR: 0.84; 95% CI: 0.75, 0.94) 

The traditional group associated with increased 
LGA risk: (OR: 1.12; 95% CI: 1.02, 1.24) 

Ferreira et al., 2022 
Brazil [89] 

Cross-sectional 
28 (IQR 19–

45) 
NR 260 

Dietary patterns 
(sweets, snacks and cookies) 

GWG 

Women with greater adherence to “Pattern 2” 
(sweets, snacks, and cookies) during pregnancy 
were less likely to have inadequate GWG (OR: 

0.14; 95% CI = 0.03, 0.60) 

Garay et al., 2019 
United Kingdom [80] 

Cross-sectional 18–45 years NR 303 

WDP 
(cakes/biscuits/ice cream, 

chips/crisps, processed meat, 
takeout, chocolate, soft drinks) 

CBWC 

Health-conscious dietary pattern associated with 
increased CBWC (OR: 4.75; 95% CI: 1.17, 8.33; p = 

0.010) 
“Western Diet” associated with increased CBWC 

(β: −2.64; 95% CI: −5.87, 0.59; p = 0.109) 

Gomes et al., 2020 
Brazil [18] 

Prospective Cohort ≥18 years All trimesters 259 

UPF energy (cookies, sweets, 
SSB, reconstituted meats, 
crackers, packaged chips, 

frozen dinners, ultra-processed 
breads) 

GWG 
Energy percentage derived from UPF associated 
with average weekly GWG (β: 4.17; 95% CI 0.55, 

7.79). 

Grieger, et al., 2014 
Australia [22] 

Cross-sectional >18 13 weeks 309 
Dietary patterns 

(high-fat/sugar/takeaway: 
takeaway foods, potato chips, 

Preterm delivery 
High-fat/sugar/takeaway pattern associated with 

preterm birth: (OR: 1.54; 95% CI: 1.10, 2.15; p = 
0.011) 
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refined grains, and added 
sugar) 

Grundt et al., 2016 
Norway [73] 

Prospective Cohort >18 15 weeks 50,280 SSC BW 

Each 100 mL intake of SSC associated with: 
7.8 g decrease in BW (95% CI: −10.3, 5.3); 

decreased risk of BW > 4.5 kg (OR: 0.94; 95% CI: 
0.90, 0.97) and increased risk of BW < 2.5 kg (OR: 

1.05; 95% CI: 0.99, 1.10). 
Günther et al., 2019 

Germany [66] 
Prospective Cohort 30.3 ± 4.4 <12 weeks 1995 Fast foods LGA 

Fast food consumption associated with LGA: 
(OR 3.14; 95% CI: 1.26,7.84; p = 0.014) 

Hajianfar et al., 2018 
Iran [39] 

Prospective Cohort 20–40 8–16 weeks 812 

WDP (processed 
meats, fruits juice, citrus, nuts, 

desserts and sweets, potato, 
legumes, coffee, egg, pizza, 

high fat dairy, and soft drinks) 

Preeclampsia 
Hypertension 

The Western dietary pattern is associated with: 
Preeclampsia: (OR: 2.08; 95% CI: 1,4.36, p = 0.02) 

High systolic blood pressure: 
(OR: 0.13; 95% CI: 0.04, 0.42; p = 0.002) 

Hajianfar et al., 2018 
Iran [40] 

Prospective Cohort 29.4 ± 4.85 8–16 weeks 812 

WDP (processed 
meats, fruits juice, citrus, nuts, 

desserts and sweets, potato, 
legumes, coffee, egg, pizza, 

high fat dairy, and soft drinks) 

LBW 
Western dietary pattern (top quartile) associated 

with LBW infant: 
(OR: 5.51; 95% CI: 1.82, 16.66; p = 0.001) 

Hirko et al., 2020 
USA [58] 

Prospective Cohort mean: 27 
mean: 13.4 

weeks 
327 

Dietary patterns 
(added sugar: soda, fruit-

flavored drinks with sugar, 
pastries—donuts, sweet rolls, 
Danish, and cookies, cake, pie, 

or brownies) 

GWG 
Higher added sugar intake associated with 

excessive GWG (OR: 0.91; 95% CI: 0.84, 0.99) 

Ikem et al., 2019 
Denmark [20] 

Prospective Cohort 25–30 12 weeks 55,139 

WDP (potatoes, French fries, 
bread white, pork, beef veal, 
meat mixed, meat cold and 

dressing sauce) 

Gestational 
hypertension 
Preeclampsia 

Western diet associated with 
GH: (OR: 1.18; 95% CI: 1.05, 1.33) 

Preeclampsia: (OR: 1.40; 95% CI: 1.11, 1.76): 

Itani et al., 2020 
United Arab Emirates [36] 

Prospective Cohort 19–40 27–42 weeks 242 
WDP (sweets, sweetened 

beverages, added sugars, fast 
food, eggs, and offal) 

GWG 
The Western pattern is associated with excessive 
gestational weight gain (OR: 4.04; 95% CI: 1.07, 

15.24) 
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The western pattern is associated with 
gestational weight gain rate (OR: 4.38; 95% CI: 

1.28, 15.03) 

Ker et al., 2021 
Taiwan [46] 

Prospective Cohort 33.9 ± 4.6 All trimesters 196 SSB 
Postpartum 
depression 

SSB intake associated with increased EPDS 
scores: 

(β: 0.25; 95% CI: 0.04, 0.45) during the first and 
second trimesters 

Lamyian et al., 2017 
Iran [19] 

Prospective Cohort 18–45 years ≤6 weeks 1026 Fast food GDM 
Fast food consumption (≥175 g/week) associated 
with GDM risk: (OR: 2.12; 95% CI: 1.12, 5.43; p-

trend: 0.03 

Liu et al., 2021 
China [47] 

Cross-sectional 26.88 ± 4.62 All trimesters 7934 

Dietary patterns 
(snacks pattern: beverages, 

sweetmeat, fast-food, dairy and 
eggs) 

Macrossomia 
SGA 

Snacks pattern associated with: 
risk of macrosomia: (OR: 1.265; 95% CI: 1.000, 

1.602) 
SGA: (OR: 1.260; 95% CI: 1.056, 1.505). 

Loy, Marhazlina; Jan 2013 
Malaysia [43] 

Cross-sectional 29.7 ± 4.8 
33.66 ± 3.95 

weeks 
108 

Dietary patterns 
(confectioneries: cake, cookies, 
chocolate, candy, sweetened 

condensed milk) 

LBW 
Confectioneries food intake associated with 

lower birth weight: (β: −1.999; p = 0.013) 

Marí-Sanchiz et al., 2017 
Spain [69] 

Prospective Cohort >18 NR 3298 
UPF 

(Processed meat) 
GDM 

Processed meat consumption associated with 
GDM: (OR: 2.01; 95% CI: 1.26, 3.21; p-trend 0.003) 

Marquez, 2012 
USA [64] 

Cross-sectional 18–49 ≥37 weeks 290 SSB GWG 
A high intake of regular soda is associated with 
an increased risk of Excessive GWG (OR: 1.41; 

95% CI: 0.60, 3.31). 

Martin et al., 2016 
Sweden [59] 

Prospective Cohort 16–47 39 ± 2 weeks 389 

Dietary patterns 
(latent class 3: white bread, red 

and processed meats, fried 
chicken, French fries, and 

vitamin C–rich drinks) 

BMI-for-age at birth 

Association between the latent class 3 diet 
(processed food) and BMI-for-age z-score at 

birth: 
(β: −0.41; 95% CI: −0.79, −0.03). 

Martin et al., 2015 
USA [55] 

Prospective Cohort NR 24–29 weeks 3941 

Dietary patterns 
(hamburgers or cheeseburgers, 
white potatoes, fried chicken, 
beans, corn, spaghetti dishes, 

cheese dishes, processed meats, 
biscuits, and ice cream) 

Preterm birth 
Diet characterized by ultra-processed food 

associated with preterm birth: (OR: 1.53; 95% CI: 
1.02, 2.30) 
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Maugeri et al., 2019 
Italy [67] 

Prospective Cohort 
15–50 

(Mean: 37) 
4–20 weeks 
(Mean: 16) 

232 
WDP (high intake of red meat, 

fries, dipping sauces, salty 
snacks and alcoholic drinks) 

GWG 
Western dietary patterns associated with GWG: 

(β: 1.217; Standard Error: 0.487; p = 0.013) 

Mikeš et al., 2021 
Czech Republic [86] 

Prospective Cohort 25 ± 5 32 weeks 4320 

Unhealthy Dietary pattern: 
(pizza, fish products, processed 
meat, sausages, smoked meat, 

hamburgers, and confectionary 
foods, sugary drinks, cakes, 

chocolate and sweets). 

Birth Weight 
Birth Length 

A 1-unit increase in the unhealthy pattern score 
was associated with a mean birth weight 

reduction of −23.8 g (95% CI: −44.4, −3.3; p = 
0.023); a mean birth length reduction of −0.10 cm 

(95% CI: −0.19, −0.01; p = 0.040). 

Mitku et al., 2020 
South Africa [50] 

Prospective Cohort <25 to >30 
1st and 2nd 
trimesters 

687 

Junk food 
(sweets, muffins, chips, mixed 

salad, fruit juice, fizzy soft 
drinks, vetkoek, coffee creamer, 

cooking oil, hamburgers, 
cooked vegetables, cereals rice, 

margarine) 

Birth Weight 
Junk food intake is associated with an increase in 

birth weight (p < 0.001). 

Nascimento et al., 2016 
Brazil [62] 

Prospective Cohort 26.2 ± 5.8 
26.4 weeks (SD 

± 0.8) 
841 

WDP 
(white bread, savory, sweet, 

chocolate, cookies, soft drinks, 
pasta, fried food, pizza, 
chicken, canned food) 

GDM 
Association between GDM incidence and 

dietary patterns (RR: 0.78; 95%CI: 0.43, 1.43) 

Nicolì et al., 2021 
Italy [78] 

Prospective Cohort 35.75 ± 5.53 NR 376 Soft drink GDM 
Non-nutritive-sweetened soft drink consumption 

associated with GDM 
(OR: 1.766; 95% CI: 1.089, 2.863; p = 0.021) 

Okubo et al., 2012 
Japan [44] 

Prospective Cohort ≥18 All trimesters 803 

Dietary patterns 
(wheat products pattern: bread, 

confectioneries, fruit and 
vegetable juice, and soft drinks) 

SGA birth 
Wheat products pattern associated with SGA 

infant: (OR: 5.2; 95% CI: 1.1, 24.4) 

Rasmussen et al., 2014 
Denmark [83] 

Prospective Cohort 21–39 2nd trimester 69,305 

WDP (French fries, white 
bread, meat mixed, margarine, 
dressing sauce, chocolate milk, 

soft drink, cakes, chocolate, 
candy, sweet spread, dessert 

dairy) 

Preterm Birth 
Western diet associated with 

preterm delivery (OR: 1.30; 95% CI: 1.13, 1.49) 
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Rodrigues, Azeredo, 
Silva, 2020, Brazil [65] 

Cross-sectional 24.9 ± 6.5 
39.4 weeks 
(SD ± 1.2) 

99 Processed meat LBW 
Maternal consumption of sausages associated 

with LBW: (OR: 1.46; 95% CI: 1.02, 2.10) 

Rohatgi et al., 2017 
USA [4] 

Prospective Cohort 27.2 ± 5.1 32–37 weeks 45 UPF energy intake GWG 
Each 1% increase in UPF energy intake 

associated with increase in GWG: (β: 1.33; 95% 
CI: 0.3, 2.4; p = 0.016) 

Schmidt et al., 2020 
Denmark [70] 

Prospective Cohort NR 12 weeks 66,387 Soft drinks CHD 
High intake of sugar-sweetened carbonated 

beverages (≥4 servings) associated with CHD: 
(OR: 2.41; 95% CI: 1.26, 4.64; p-trend = 0.03.) 

Sedaghat et al., 2017 
Iran[41] 

Case-control 

case: 29.64 ± 
4.52 

control: 29.76 
± 4.26 

case: 29.39 ± 
4.74 weeks 

control: 31.19 ± 
3.53 weeks 

case: 122 
control: 266 

WDP (sweet snacks, 
mayonnaise, SSB, salty snacks, 
solid fats, high-fat dairy, red 
and processed meat, and tea 

and coffee) 

GDM 
Western dietary patterns associated with GDM 

risk: 
(OR: 1.68; 95% CI: 1.04, 2.27) 

Tamada et al., 2021 
Japan [48] 

Prospective Cohort 
30.7 years (SD 

± 5.1) 
14.4 weeks (SD 

± 5.6) 94,062 
Ready-made meals (pre-packed 

foods, instant noodles, soup) 

Stillbirth 
Preterm Birth 

LBW 

Ready-made meals associated with stillbirth: 
(OR: 2.632; 95% CI: 1.507, 4.597; q = 0.007); 

Preterm birth: (OR: 0.993; 95% CI: 0.887, 1.125) 
LBW: (OR: 0.961; 95% CI: 0.875, 10.56) 

Teixeira et al., 2020 
Brazil [60] 

Prospective Cohort mean: 25.9 10–11 weeks 299 

Dietary patterns 
(processed meats, sandwiches 
and snacks, sandwich sauces, 

desserts and sweets, soft 
drinks) 

SGA 

Dietary pattern with snacks, sandwiches, sweets, 
and soft drinks associated with the risk to deliver 

SGA babies: 
(RR: 1.92; 95% CI: 1.08, 3.39) 

Tielemans et al., 2015 
Netherlands [81] 

Prospective Cohort 
31.6 (IQR ± 

4.3) 
13.4 weeks 

(IQR: 12.2–15.5) 3374 

Dietary patterns 
(margarine—solid and liquid, 

sugar and confectionary, cakes, 
chocolate, candy, snacks) 

GWG 

Margarine, sugar, and snacks pattern are 
associated with a higher prevalence of excessive 

GWG: 
(OR: 1.45; 95% CI: 1.06, 1.99) 

Uusitalo et al., 2009 
Finland [77] 

Prospective Cohort 29.2 ± 5.2 10 weeks 3360 

Dietary patterns 
(fast food: sweets, fast food, 

snacks, chocolate, fried 
potatoes, soft drinks, high-fat 

pastry, cream, fruit juices, 
white bread, processed meat, 

sausage) 

GWG 
Fast food patterns associated with weight gain 

rate: 
(β: 0.010; SE: 0.003; p = 0.004) 

Wen et al., 2013 Prospective Cohort >16 24–34 weeks 368 Junk food diet LGA Junk food diet versus without a junk food diet 
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Australia [87] (soft drinks, processed meat, 
meals, chips or French fries) 

associated with a newborn LGA: 
(OR: 0.36; 95% CI: 0.14, 0.91; p = 0.03) 

Wrottesley, Pisa & Norris, 
2017; South Africa [51] 

Prospective Cohort ≥18 All trimesters 538 

WDP (white bread, cheese and 
cottage cheese, red meat, 

processed meat, roast potatoes 
and chips, sweets, chocolate, 
soft drinks, miscellaneous) 

GWG 
Western dietary pattern associated with 

excessive GWG (OR: 1.07; 95% CI: 0.78, 1.45; p = 
0.682) 

Yong et al., 2021 
Malaysia [49] 

Prospective Cohort 30.01 ±4.48 1st trimester 452 
Beverages 

(carbonated and juices) 
GDM 

Higher fruit juice intake associated with GDM 
(OR: 0.92; 95% CI: 0.89, 0.98). 

Zareei et al., 2019 
Iran [45] 

Cross-sectional 28.96 ± 5.85 NR 82 

Dietary patterns 
(unhealthy dietary patterns: 
mayonnaise, fries, red meat, 

soft drinks, pizza, snacks, 
sweets and dessert, refined 

cereal, hydrogenated oils, high-
fat dairy products, sugar, 
processed meat, broth.) 

Preeclampsia 
The unhealthy dietary pattern associated with 

preeclampsia (OR: 1.381; 95% CI: 0.462, 4.126, p = 
0.564) 

Zhang et al., 2006 
USA [57] 

Prospective Cohort >18 NR 13,110 
WDP (red and processed meat, 
refined grain products, sweets, 

French fries and pizza) 
GDM 

Western pattern score associated with GDM risk 
(RR: 1.63; 95% CI: 1.20, 2.21; p = 0.001); Red meat 

associated with GDM risk: (RR: 1.61; 95% CI: 
1.25, 2.07) 

Processed meat associated with GDM risk: 
(RR: 1.64; 95% CI: 1.13, 2.38) 

Zhu et al., 2017 
Denmark [82] 

Prospective Cohort >18 25 weeks 918 Soft drinks Birth weight 
Daily soft drinks consumption associated with 
offspring risk of LGA: (RR: 1.57; 95% CI: 1.05, 

2.35) 

Zuccolotto et al., 2019 
Brazil [61] 

Cross-sectional 27.6 ± 5.4 24–39 weeks 785 

Snack dietary patterns 
(breads; butter and margarine; 

Processed meat, sweets, 
chocolate milk and cappuccino) 

GDM 
Dietary patterns associated with GDM risk: 

(OR: 1.01; 95% CI: 0.63, 1.63) 

BMI: body mass index; BW: birth weight; CBWC: customized birthweight centiles; CI: confidence interval; CHD: congenital heart defects; EPDS: Edinburgh 
Postpartum Depression Scores; GDM: gestational diabetes mellitus; GWG: gestational weight gain; IQR: interquartile range; LBW: low birth weight; LGA: large 
for gestational age; NR: not reported; OR: odds ratio; RR: relative risk; SD: standard deviation; SGA: small for gestational age; SSB: sugar-sweetened Beverage; 
SSC: sugar-sweetened carbonated beverages; UPF: ultra-processed food; WDP: Western dietary pattern. 
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Depressive symptoms during pregnancy were also investigated in two cohort 
studies. Ker et al. [46] reported that increased consumption of sugar-sweetened beverages 
was associated with higher depression scores (β = 0.25; 95% CI: 0.04, 0.45). Likewise, 
Baskin et al. [88] found a positive association between an “unhealthy” diet (characterized 
by the intake of UPF and unhealthy foods such as condiments, sweets and desserts, refined 
grains, high-energy drinks, fast foods, hot chips, high-fat dairy, fruit juice, and red meats) 
and increased depressive symptoms during gestation (β = 0.19; 95% CI: 0.04, 0.34). 

Regarding neonatal outcomes, Hajianfar et al. [40] and Okubo et al. [44] reported that 
pregnant women with the highest consumption of UPF were 5.51 (95% CI: 1.82,16.66) and 
5.24 (95% CI 1.1, 24.4) times more likely to have children with LBW (<2.5 kg), respectively. 

A positive association between maternal UPF consumption and higher birth weight 
was observed in one cohort [21] whereas no association was observed in four studies 
[48,53,63,73]. Maternal fast food [54,66] and soft drink [82] intake were associated with 
LGA birth. Moreover, Grundt et al. [73] observed an inverse association between soft drink 
consumption and LGA risk. 

Two cohorts reported higher odds of preterm birth. Martin et al. [55] and Rasmussen 
et al. [83] reported that UPF consumption during pregnancy increased preterm birth odds 
by 53% (OR: 1.53; 95% CI: 1.02, 2.30) and 30% (OR: 1.30; 95% CI: 1.13, 1.49), respectively. 
In opposition to these results, two cohort studies found no significant association [48,85]. 

Alves-Santos et al. [54] found that fast food consumption was associated with higher 
odds of birth length > 90th percentile (OR: 4.81; 95% CI: 1.77, 13.07). Teixeira et al. [60] 
observed that women who consumed more “snacks, sandwiches, sweets and soft drinks” 
were significantly more likely to deliver SGA (birth weight and birth length <10th 
percentile) babies (RR: 1.92; 95% CI: 1.08, 3.39). Mikes et al. [86] showed that higher 
consumption of unhealthy foods (confectionary, fried, and processed meats) was 
associated with lower birth length: (β = −0.10 cm; 95% CI: −0.19, −0.01). One study explored 
BMI-for-age z score at birth and reported a decrease of 20.41 standard deviations (SD) 
(95% CI: 20.79, 20.03) associated with a diet characterized by a high intake of white bread, 
red and processed meat, French fries, fried chicken, and vitamin C–rich drinks [59]. 
Finally, two studies reported a positive association between maternal soft drink intake 
during pregnancy and higher odds of CHD [70,79]. 

Selected cross-sectional studies (n = 9) examined the association between maternal 
UPF consumption and perinatal outcomes. No significant association was observed for 
excessive GWG [64,89], GDM risk [61,64], preeclampsia [45] and LGA [47]. Three studies 
[43,47,65] reported a positive association between the consumption of UPF and LBW, 
while one study [80] (n = 303) showed no significant association. A positive association 
was also observed for preterm birth (OR: 1.54; 95% CI: 1.10, 2.15) [22].  

Of the five included case-control studies, one study observed that higher maternal 
adherence to Western diet patterns during pregnancy was associated with higher odds of 
GDM risk (OR: 1.68; 95% CI: 1.04, 2.72) [41]. On the other hand, Asadi et al. did not find 
such an association [38]. A positive association was observed between higher 
consumption of UPF and higher systolic blood pressure (r = 0.110, p < 0.05) [35], 
preeclampsia (OR: 5.99; 95% CI: 3.41, 10.53) [37] and LBW (OR: 2.7; 95% CI: 1.42, 5.13) [21]. 

 
3.4. Risk of Bias within Individual Studies 
The frequency of the items assessed as an indicator of the risk of bias in studies is 

illustrated according to the study design in Figure 2. Of 47 cohort studies, 24 (51%) were 
considered at low risk of bias [18–20,36,39,40,44,49–51,54,60,66,67,69–75,79,82,83]. Two 
indicators were accomplished in all studies: “confounding factors identified” and 
“strategies to deal with confounding factors stated”. Most studies were at high risk of bias 
due to not presenting the strategies to address incomplete follow-up, which is considered 
a potential source of bias [4,42,52,53,56,59,63,68,76,78,85–87]. Most of cross-sectional 
studies (77.7%) were at low risk of bias [22,43,45,61,64,65,80]. Two studies presented a high 
risk of bias. One article [89] did not use a reliable method to measure the assessed outcome; 
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the other one [47] did not accomplish two of the evaluated parameters: “criteria for 
inclusion in the sample clearly defined” and “outcomes measured validly and reliably”. 
Three case-control studies (60%) were classified as having a low risk of bias [37,38,41] and 
two studies presented a high risk of bias due to not reporting the exposure period [21] and 
statistical analysis [35] clearly. The complete appraisal of the methodological quality of 
each article is described in Supplementary Materials (Tables S4–S6). 

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

3.5. Meta-Analysis of Maternal UPF-Rich Diet Consumption and Maternal Outcomes 
 
3.5.1. Gestational Weight Gain 
 

Five articles were pooled in the meta-analysis, including 4.576 subjects, but no 
association was found between maternal UPF-rich diet consumption and excessive GWG 
[(OR: 1.04; 95% CI: 0.92, 1.17) I2 = 75.22%] [36,51,58,81,84]. This association was also 
explored using b coefficient in five articles, including 4.384 pregnant women 
[4,18,42,67,77], but no significant association between UPF-rich diet consumption and 
GWG was found [(b = 0.02; 95% CI: −0.02, 0,06) I2 = 80.63%]. 
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3.5.2. Gestational Diabetes Mellitus 
Ten cohort studies assessed the association between maternal UPF-rich diet 

consumption and GDM including 42.477 pregnant women [19,49,56,57,62,69,71,72,74,78]. 
The meta-analysis showed that higher consumption of diets rich in UPF significantly 
increased odds of GDM by 48% [(OR: 1.48; 95% CI: 1.17, 1.87) I2 = 82.70%] (Figure 3). 
Publication bias analysis by the funnel plot inspection (Supplementary Figure S1) showed 
asymmetry among the studies, which was confirmed by Egger test (p = 0.001).  

 
Figure 3. Meta-analysis of ultra-processed food rich diet vs gestational diabetes mellitus. 

 

3.5.3. Hypertensive Disorders of Pregnancy 
 

No significant associations were observed between UPF-rich diet consumption and 
the odds of hypertension during pregnancy of three cohort studies, with 58.701 subjects 
[20,39,52] [(OR: 0.94; 95% CI: 0.52, 1.70) I2 = 88.80%]. 

On the other hand, the consumption of UPF-rich diets was found to be associated 
with 28% higher odds of preeclampsia in four cohort studies [20,39,75,76] involving 
112.307 subjects [(OR: 1.28; 95% CI: 1.15, 1.42) I2 = 0.00%] (Figure 4).  

 
Figure 4. Meta-analysis of ultra-processed food rich diet vs. preeclampsia. 

3.6. Meta-Analysis of Maternal UPF-Rich Diet Consumption and Neonatal Outcomes 
 
3.6.1. Low Birth Weight 

Five eligible cohort studies that provided an estimate of the association between 
maternal UPF-rich diet consumption and LBW were included in the meta-analysis 



Nutrients 2022, 14, 3242 
 

 53 

[40,44,48,53,73], involving 146.617 subjects. However, no significant association was 
presented [(OR: 1.08; 95% CI: 0.90, 1.30) I2 = 74.59%]. 

 
3.6.2. Large for Gestational Age 

Three eligible cohort studies (n = 52.468) investigated the association between 
maternal UPF-rich diet consumption and LGA. [54,66,73]. Meta-analysis results revealed 
no significant association between UPF-rich diet consumption and odds of LGA [(OR: 2.10; 
95% CI: 0.71, 6,25) I2 = 84.61%]. 

 
3.6.3. Preterm Birth 

The meta-analysis showed no significant association [(OR: 1.13; 95% CI: 0.97, 1.32) I2 
= 76.25%] regarding the association between four cohort studies (n= 233.308) which 
evaluated the UPF-rich diet consumption and the odds of preterm birth. E [48,55,83,85].  

 
3.7. Certainty of Evidence 

The GRADE assessment was moderate for maternal UPF-rich diet consumption and 
preeclampsia (⨁⨁⨁◯) and very low (⨁◯◯◯) for GWG, GDM, LBW, LGA, and preterm 
birth (Table 2). 

Table 2. GRADE evidence profile for maternal UPF consumption and perinatal outcomes. 

Outcomes Studies (n,  
References) 

Risk of 
Bias 

Inconsistency a Indirectness b Imprecision 
c 

Publicatio
n Bias 

Certainty 

Maternal Outcomes       

Excessive  

Gestational 

Weight Gain 

5 

[36,51,58,81,84] 

Not 

serious 
Serious Not serious Not serious 

Not  

assessed d 

⨁◯◯◯ 

Very low 

Gestational 

Weight Gain 

5  

[4,18,42,67,77] 

Not 

serious 
Serious Not serious Not serious 

Not  

assessed d 

⨁◯◯◯ 

Very low 

Gestational  

Diabetes Mellitus 

10 

[19,49,56,57,62,69,71,72,74,7

8] 

Not 

serious 
Serious Not serious Not serious 

strongly  

suspected e 

⨁◯◯◯ 

Very low 

Gestational  

Hypertension 

3 

[20,39,52] 

Not 

serious 
Serious Not serious Not serious 

Not  

assessed d 

⨁◯◯◯ 

Very low 

Preeclampsia 
4  

[20,39,75,76] 

Not 

serious 
Not serious Not serious Not serious 

Not  

assessed d 

⨁⨁⨁◯ 

Moderate 

Neonatal Outcomes       

Low Birth Weight 
5  

[40,44,48,53,73] 

Not 

serious 
Serious Not serious Not serious 

Not  

assessed d 

⨁◯◯◯ 

Very low 

Large for  

Gestational Age 

3 

[54,66,73] 

Not 

serious 
Serious Not serious Not serious 

Not  

assessed d 

⨁◯◯◯ 

Very low 

Preterm Birth 
4  

[48,55,83,85] 

Not 

serious 
Serious Not serious Not serious 

Not  

assessed d 

⨁◯◯◯ 

Very low 
a. Downgrade 1 level if I2 was 50% to 75%, and 2 levels if I2 was 75% to 100%. b. No downgrade for 
indirectness because all studies directly measure the outcomes. c. No downgrade for imprecision 
because of >2000 participants for each outcome. d. No downgrade for publication bias, as publication 
bias could not be assessed due to lack of power for assessing funnel plot asymmetry and small study 
effects (<10 cohorts included in meta-analysis). e. Downgrade 1 level for publication bias (p < 0.05). 

 
4. Discussion 

The present systematic review highlights the role of the maternal diet, including the 
consequences of UPF-rich diet consumption on perinatal adverse outcomes.  

There is growing evidence that high consumption of UPFs is indicative of low diet 
quality and associated with a higher risk of coronary heart disease, cancer, cerebrovascular 
and metabolic diseases, hypertension, worse cardiometabolic risk profile, and a higher 
risk of all-cause mortality in adult and older populations [91–93]. Regarding the 
pregnancy period, a recent systematic review [27] indicated that high UPF consumption 
in pregnancy, lactation, and infancy had negative repercussions on health in general but 
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no meta-analysis was performed. To our knowledge, this is the first study with meta-
analysis to assess the effect of UPF-rich diet consumption, through unhealthy dietary 
patterns, Western foods and UPF intake, by pregnant women and perinatal outcomes, and 
is the most up-to-date and comprehensive systematic review on this topic. 

The significant association found between higher maternal consumption of UPF-rich 
diets and higher risk of GDM is corroborated by previous studies. A meta-analysis of 
cohort studies showed that the Western dietary pattern, determined by high intakes of red 
and processed meat, fried foods, and refined grains, could increase the risk of GDM [94]. 
Quan et al. also showed that consumption of fast food had a positive association with 
higher GDM risk [95]. Furthermore, diets presenting high amount of UPFs are frequently 
rich in sugars and refined grains products, recognized risk factors for GDM [15], endorsing 
the results of this meta-analysis. In contrast to our results, Kibret et al. [96] found no 
association between the Western diet pattern and GDM, which may be due to the inclusion 
of studies assessing UPF-rich dietary patterns as well as soft drinks intake and processed 
meats alone in the present GDM meta-analysis. 

Another interesting finding was a significant association between UPF-rich diets 
consumption and preeclampsia. A previous recent study with meta-analysis investigated 
the effects of maternal dietary patterns on pregnancy and reported that maternal 
adherence to an unhealthy diet was associated with 23% higher odds of HDP, including 
preeclampsia [97]. Another study also found a significant association between higher 
adherence to a Western dietary pattern, an unhealthy diet pattern characterized by a high 
amount of UPF such as processed meat, soft drinks, and refined foods, and increased risk 
of preeclampsia [98], corroborating our results.  

Although the causes of preeclampsia are multifactorial, some risk factors are 
associated with the development of HDP, such as women experiencing their first 
pregnancy, twin pregnancy, chronic hypertension, GDM, maternal obesity, and maternal 
age over 35 years. In addition, healthy lifestyle habits before and during pregnancy can 
influence the severity of the outcomes [99]. UPFs are rich in sodium, free or added sugars, 
saturated and trans fats, high energy density, and low in fiber, potassium, and 
micronutrients [15]. In this context, maternal diet quality has clinical significance given 
the established association of preeclampsia with maternal and fetal complications such as 
maternal mortality, perinatal deaths, preterm birth, and intrauterine growth restriction. 
Moreover, pregnant women affected by HDP have a higher risk of cardiovascular disease 
in later life, regardless of other risk factors [100,101]. 

Despite the lack of significant association between UPF-rich diets consumption and 
excessive GWG, evidence indicates that GWG is significantly correlated with maternal 
energy intake [102–104]. A recent systematic review reported that dietary patterns with 
ultra-processed components rich in fat and sugars presented an association with higher 
GWG [89]. Sartorelli et al. [23] also showed that women classified into the highest tertile 
of UPFs intake had a three times higher chance of obesity when compared to women with 
the lowest intake of these foods. Thus, monitoring this trend in pregnant women should 
be an important healthcare concern objective since excessive GWG is associated with 
greater chances of hypertensive disorders, cesarean delivery, and LGA newborns [105–
107], and a strong predictor of postpartum weight retention, contributing to obesity in 
later life [108,109]. 

The development of GDM and preeclampsia could be related to the low nutritional 
quality of the UFP-rich diet. The low quality of carbohydrates found in UPFs may impair 
glycemic control [110], especially from the second trimester when anti-insulin hormones, 
such as estrogens, progesterone, and chorionic somatomammotropin, act by decreasing 
the power of insulin action, making more glucose available in the bloodstream [111]. The 
risk of pregnancy complications such as preeclampsia has been linked with maternal 
oxidative stress in the middle of pregnancy [112]. The findings of a multicenter study 
showed that oxidative stress could be reduced by sufficient intakes of fruit, vegetables, 
and vitamin C [113], and Pistollato et al. (2015) reported a lower likelihood of pregnancy-
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induced hypertension or preeclampsia when the diet pattern comprised intake of plant-
derived foodstuffs and vegetables [114]. Thus, higher UPFs intake may impact and reduce 
consumption of antioxidants and foment oxidative stress status during pregnancy.  

Regarding neonatal outcomes, the present meta-analysis showed no association 
between maternal UPF-rich diet consumption and neonatal birth outcomes such as birth 
weight and preterm birth. Endorsing our results, a study with a meta-analysis conducted 
by Abdollahi et al. [97] showed no association between an unhealthy pattern and birth 
weight. Kibret et al. [96] also found that a dietary pattern rich in UPF, a Western dietary 
pattern, did not increase the odds of preterm birth, corroborating our findings.  

Nonetheless, the importance of maternal diet in early pregnancy for neonatal health 
is well documented. Birth weight is an important parameter for assessing newborn health 
conditions and development, and also is used as one of the basic indicators in the global 
reference list of the World Health Organization (WHO) [115]. In a meta-analysis 
conducted with observational studies, Chia et al. [26] reported that unhealthy dietary 
patterns, characterized by high intakes of refined grains, processed meat, and foods high 
in saturated fat or sugar, were associated with lower birth weight and a trend towards a 
higher risk of preterm birth. The study of Rohatgi et al. [4] reported that higher maternal 
UPF consumption was associated with increased adiposity in the neonate. Taken together, 
the evidence suggests that maternal diet quality, including UPF consumption, might affect 
neonatal health.  

The etiology of preterm birth is still not well understood, and most cases do not have 
clear determinants. Some studies reported greater chances of preterm birth observed in 
pregnant women with high consumption of highly processed foods high in fat and sugar, 
while the consumption of a healthy diet, rich in fruits, vegetables, and whole grains, 
appeared to significantly reduce the risk [22,55,83]. Moreover, a meta-analysis of nine 
cohort studies indicated that higher adherence to a healthy dietary pattern significantly 
decreased the odds of preterm birth [96]. 

The results of the present study indicate important public health implications, since 
higher UPF consumption may worsen perinatal health outcomes. The positive association 
between UPF-rich diet consumption and GDM and preeclampsia suggests that the 
consumption of diets rich in UPFs, such as those with high factor loadings for fast foods, 
junk foods, processed meats, soft drinks, pizzas, hamburgers, candies and sweets, should 
be discouraged during pregnancy whereas increasing the proportion of in natura and 
minimally processed food in the diet should be reinforced. Furthermore, prioritizing a 
healthy lifestyle, which considers adequate food intake, regular physical exercise, regular 
sleep, and adequate gestational weight gain is mandatory for this population group. This 
study provides insights to guide policies on pregnancy healthcare as well as nutritional 
interventions in prenatal services. Further studies with robust methodological quality, 
such as larger samples and using a more accurate dietary assessment instrument, are 
needed to clarify the findings on this topic. 

The NOVA food categorization classifies foods and beverages “according to the 
extent and purpose of industrial processing” and defines UPF as “formulations of 
ingredients, most of exclusive industrial use, that result from a series of industrial 
processes” (hence “ultra-processed”) [10]. Considering that unhealthy dietary patterns, 
such as Western and Prudent diets, are characterized by a high consumption of UPF, we 
speculate that our results provide an effort to measure the UPF consumption association 
with perinatal outcomes, since diet is a modifiable risk factor. This study has several 
strengths. To date, this is the first study conducted with a meta-analysis on the topic. A 
comprehensive search strategy was carried out using a robust and appropriate 
methodology according to Cochrane Handbook and PRISMA guidelines. Moreover, many 
subjects were included for each pooled outcome, increasing the generalizability of the 
results. In addition, the methodological quality of the included studies was assessed 
independently, and the GRADE system was used to assess the certainty of the evidence of 
each exposure–outcome association. Despite the few studies in the pregnancy group 
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specifically evaluating UPFs intake, out of the 61 studies included in the review, 83% 
found a significant association between UPF-rich diets consumption and adverse health 
outcomes. These data demonstrate the important impact on public health in the maternal 
and child group and may support future nutritional recommendations for these 
populations. 

Some limitations are also noteworthy. First, the study did not exclusively evaluate 
UPF consumption, but we speculate that unhealthy and Western dietary patterns may be 
considered as a proxy for UPF intake. Second, applied dietary assessments of the included 
studies were not specifically designed for the NOVA classification system. Third, high 
heterogeneity between studies was observed in many analyses considering the nature of 
the observational nutritional studies. This is expected because of the diverse characteristics 
of subjects, the different dietary approaches, and the variance between outcome 
assessment methods. Fourth, the lack of significant results in perinatal outcomes may be 
due to the small number of included articles for each outcome, thus it was not possible to 
perform subgroups analysis to seek the source of heterogeneity. Lastly, publication bias 
was observed, so, studies that had negative results might not have been submitted for 
publication and were not included.  

Finally, maternal nutrition for successful pregnancy outcomes cannot be addressed 
during pregnancy alone. A varied diet rich in protein sources, fruit, and vegetables should 
be consumed by women who intend to become pregnant and during pregnancy as a 
component of prenatal care. The results presented here suggest that nutritional 
recommendations should focus not only on foods and nutrients amounts but also on the 
degree of food processing.  

 
5. Conclusions 

This study indicates a positive association between maternal UPF-rich diet 
consumption during pregnancy and increased risk of developing gestational diabetes 
mellitus and preeclampsia. These findings corroborate the adverse effects of consumption 
of diets rich in UPF during pregnancy and highlight the need to monitor and reduce UPF-
rich diet consumption specifically during the gestational period, as a strategy to prevent 
adverse perinatal outcomes.  
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Abstract: The quality of diet and nutritional status during pregnancy are crucial to optimize 
maternal and fetal health. Ultra-processed foods (UPFs) are increasingly prevalent in pregnancy 
groups despite being nutritionally unbalanced and associated with adverse perinatal outcomes. This 
cross-sectional study, conducted with data from 229 pregnant women, aimed to investigate the 
association between UPFs consumption and dietary nutrient intake of pregnant women assisted by 
Primary Health Care (PHC) in Federal District (DF), Brazil. Food consumption was assessed through 
two non-consecutive 24-h food records and categorized by the extent of processing using the NOVA 
classification. Multivariate linear regression models were used to analyze the association between 
the quintiles of UPF consumption and the total energy and nutrients intake. Mean daily energy 
intake was 1741kcal, with 22.6% derived from UPFs. Greater UPF consumption was associated with 
reduced intake of unprocessed and minimally processed food. The highest quintile of UPFs was 
positively associated with higher total energy, trans fat and sodium intake; and inversely associated 
with the diet content of protein, fiber, iron, magnesium, potassium, copper, zinc, selenium, and 
folate. Greater UPFs intake negatively impacts the nutritional quality of the diet and impoverishes 
the nutrient intake of pregnant women. Reducing UPF consumption may broadly improve dietary 
guidelines adherence in pregnant women and promote maternal and neonatal health. 

Keywords: ultra-processed food; pregnancy; quality of diet; nutrients; primary health care 
 

1. Introduction 
During pregnancy, women undergo significant metabolic and physiological changes 

that include increased nutritional needs in order to achieve proper fetal growth and nor- 
mal development [1]. It has been well-established that pregnancy increases energy re- 
quirements and a woman’s need for protein, vitamins, and minerals [2], especially iron, 
zinc, calcium, iodine, vitamin D, folate, and other B vitamins [3]. 

Adequate quality of diet and nutritional status during pregnancy are crucial to opti- 
mize maternal and fetal health and promote successful pregnancy outcomes [4]. On the 
other hand, poor maternal diet, lacking in key nutrients, is associated with adverse peri- 
natal outcomes such as maternal anemia, pre-eclampsia, hemorrhage, and increased risk 
of maternal mortality. It can also lead to stillbirth, inadequate birthweight, miscarriage, 
and fetal development complications [5]. Thus, it is fundamental to identify modifiable 
dietary risk factors related to such adverse outcomes of pregnancy.  
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Higher consumption of diets rich in ultra-processed foods (UPFs) during pregnancy 
was found to be associated with an increased risk of gestational diabetes mellitus and 
preeclampsia [6]. Despite the evidence of the relationship between maternal diet and per- 
inatal outcomes, several studies have reported inadequate diet quality during pregnancy, 
including high consumption of unhealthy foods and UPFs [7–10]. 

UPFs are one group, in the four-category NOVA classification system, that categorize 
foods according to the extent and purpose of processing: unprocessed or minimally pro- 
cessed, processed culinary ingredients, processed food, and UPF. Keding et al. [11] inter- 
estingly emphasize the relevant role that food processing is playing in the food system 
sustainability, specifically regarding a sustainable diet due to the combination of low-cost 
ingredients at purchase and increased consumption worldwide. Regarding UPFs, they are 
formulations of ingredients, mostly of industrial use, made from substances extracted 
from food, with little or no whole food [12]. Most of them are high energy-dense products, 
rich in sugar, unhealthy fat and salt, and low in dietary fiber, protein, vitamins, and min- 
erals. In addition, the industrial process often includes artificial additives in order to create 
durable, accessible, convenient, and attractive products. Some examples include soft 
drinks, processed meats, ice cream, snacks, sweets, instant soups, and fast foods [13]. 

There is increasing evidence that a high consumption of UPFs negatively affects nu- 
tritional dietary quality as is associated with an increase in free sugars, total fats, and sat- 
urated fats, as well as a decrease in nutrients such as fiber, protein, potassium, zinc, and 
magnesium, and vitamins A, C, D, E, B12, and niacin in adult population [14–16]. A recent 
systematic review showed that despite the limited literature on UPF consumption and 
health outcomes in the maternal-child population, the highest UPF consumption nega- 
tively impacted nutrition and disease development indicators in pregnant, lactating 
women and children [17]. The UPF are currently present in the dietary pattern of several 
high-income countries such as the United States, Canada, and the United Kingdom, and 
contribute on average greater than half of energy consumed [18]. The 2017–2018 House- 
hold Budget Survey showed that UPFs intake represents 19.7% of the daily caloric intake 
of Brazilians [19]. However, there is still limited data about Brazilian pregnant women’s 
consumption of UPFs and its impact on nutritional dietary profile and quality of diet. 

Considering the role of maternal diet on the health of the mother–child binomial, it is 
fundamental to understand the effect of UPF consumption during pregnancy on dietary 
nutrients intake. Therefore, this study aimed to investigate the association between UPF 
consumption, based on the NOVA food classification system, and dietary nutrients intake 
of women assisted by prenatal service in public Primary Health Care (PHC) in Federal 
District (DF), Brazil. 

2. Materials and Methods 
2.1. Study design and population 

This study was approved by the Ethics Committee of the University of Brasilia 
(2.977.035) and of the Research Ethics Committee of the Federal District Health 
Department (3.489.243). 

This analytical cross-sectional study is part of the project “Multicenter Study of Iodine 
Deficiency (EMDI-Brazil)”, conducted with pregnant women assisted by prenatal service 
in PHC of the Unified Health System (SUS) in Federal District (DF), Brazil.  

For this study, a simple random sample was calculated and performed using the 
StatCalc tool of the EpiInfo Software (Center for Disease Control and Prevention, 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 DF (n= 18,877 - data reported by 
the DF State Department of Health); and the prevalence of the indicator “consumption of 
ultra-processed foods the day before” among Brazilian pregnant women monitored by 
PHC (81.5%), in the same year, from the Food and Nutrition Surveillance System – 
SISVAN [20]. The acceptable error of 5.5% and the 95% confidence interval (95% CI) were 
considered. The minimum number of pregnant women to be included was defined as 190; 
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20% was added to the estimated number, anticipating possible losses. Thus, the sample 
was estimated at 228 pregnant women. Ten PHC units were selected based on the 
proximity to the central region and the highest monthly average prenatal care performed 
in 2016 (data reported by the State Department of Health of the DF). 

 Pregnant women from all gestational age (first, second and third trimesters) who 
attended the selected PHC units for prenatal follow-up consults were invited to participate 
before or after the appointment at the units. Participants with hypothyroidism or history 
of thyroid disease were not included due to possible interference with the primary 
outcomes investigated by the EMDI-Brazil. 

2.2. Data collection and measures 
Data collection was conducted from August 2019 to September 2021, through face-to-

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

A semi-structured questionnaire was applied by trained interviewers to obtain 
socioeconomic and demographic information related to the participant as follow: maternal 
age, self-reported skin color (white, brown, black, or Asian); maternal education (no 
education, elementary school, high school, or higher education); paid work in the previous 
month (yes or no); household income in the previous month (up to USD 94.00; between 
USD 94.00 and USD 188.00; between USD 188.00 and USD 566.00; above USD 566.00 or 
not informed); access to government social program (yes or no); cohabitation with a 
spouse or partner (yes or no) and self-recognition as head of the family (yes or no). 

The questionnaire also comprised questions relating to pregnancy health and 
maternal lifestyle such as: gestational trimester (first, second or third); previous 
pregnancies (none, between 1 and 3, between 4 and 6 or more than 6); medical diagnosis 
of arterial hypertension before pregnancy (yes or no); current use of micronutrient 
supplement (yes or no); current use of cigarettes (yes or no); and current consumption of 
alcoholic beverages (yes or no).  

For the current investigation, data regarding pre-gestational weight, last menstrual 
period data, current weight and height were collected from the medical records in 
pregnant women’s prenatal card. If it was not recorded, self-reported data were collected. 
The pre-pregnancy BMI was calculated as weight in kilograms divided by height in meters 
squared and classified as recommended by the World Health Organization (WHO) [21].  

Gestational Weight Gain (GWG) was calculated from the difference between the last 
measured gestational weight and the informed pre-gestational weight and classified as 
proposed by Kac et al. (2021) for Brazilian women from 10 weeks of gestation [22]. 
Pregnancy with less than 10 weeks were not considered in the GWG analysis (n=13).  For 
this study, it was considered below the expected GWG < 25th percentile; according to the 
expected GWG between the 25th percentile and the 75th percentile; and above expected – 
or excessive – GWG > 75th percentile. 

2.3. Dietary Assessment 
To evaluate participants’ food consumption, a 24-hour dietary recall was applied 

using the 5-step multiple-pass method developed by the United States Department of 
Agriculture [23]. The Photographic Manual of Food Portion Quantification [24] was used 
to improve dietary assessment. The manual includes photos of single foods and meals (e.g. 
mixed rice and beans, lasagna), as well as household measurements (e.g. cups, spoons) 
and portions of food. A second dietary recall was collected randomly by telephone in 20% 
of the sample on a nonconsecutive day to correct the within-person variability [25-28]. 
Food consumption data from 24h-hour dietary recall were analyzed for nutrients 
composition using the Globodiet software, developed by the GloboDiet Initiative, which 
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created and adapted a standardized and computerized method for data collection through 
of the 24-hour reminder [29].  

The analysis of food consumption included the assessment of total energy intake, 
macronutrient, and micronutrient intake. The nutritional density of each micronutrient in 
the diet was expressed in mg or mcg per 1.000 kcal while macronutrients were expressed 
as the percentage of energy intake (%TEI). Food consumption was categorized according 
to the processing degree as defined by the NOVA classification: unprocessed or minimally 
processed, culinary ingredients, processed and ultra-processed [12]. The exposure 
variable of interest in this study was the UPF intake. 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 of the diet (% kcal). In order to calculate quintiles, 
participants were ranked according to their UPF energy intake from lowest to highest and 
then divided into five equal groups. The first quintile was classified as the lowest 
consumption percentage, and the fifth as the highest percentage of consumption. 
Micronutrient supplements were not considered in the dietary analysis.  

2.4. Data analysis 
The descriptive results were expressed as mean and standard deviation (SD) for 

continuous variable. To calculate the frequency related to categorical variables, the 
prevalence was estimated with their respective 95% CI. 

The mean share of all NOVA food groups to the total daily energy intake was 
estimated. The participants were categorized into five strata in accordance with the 
quintiles of energy shares from UPF consumption. The association between the quintiles 
of energy from UPF and total energy and nutrients intake was assessed by the multivariate 
linear regression model. Quintile 1 was the reference category in all regression analyses. 
All analysis were adjusted for age, years of study, gestational trimester, social welfare 
program assistance and work status. The regression coefficients were presented with their 
respective confidence intervals (95%). A significance level of 0.05 was considered. The 
statistical analyses were carried out using Stata software (StataCorp. 2019. Stata Statistical 
Software: Release 16.1. College Station, TX, USA: StataCorp LLC). 

3. Results 
Data from 229 pregnant women enrolled in prenatal care in PHC were included. The 

participants' age ranged from 16 to 50 years old (mean age 28 ± 6.2 years). There is only 
one pregnant woman at the age of 50 in our sample. The majority of women self-reported 
brown skin color (60.6%) and 10-12 years of study (53.3%), and 44% of them lives with a 
monthly family income of US$188 to US$566. About 15% are assisted by government social 
welfare program, and 78% reported living with partner. Planned pregnancy were reported 
by 37% and 86% had at least one prenatal visit prior to 13 weeks of pregnancy. Regarding 
nutritional status, most of them (51.9%) entered pregnancy within normal BMI range, 
however, more than 50% presented inadequate GWG for gestational age (below or above 
the expected). Detailed subject characteristics are presented in Table 1. 
 
Table 1. Characteristics of pregnant women assisted in Primary Health Care. Federal District, Brazil, 
2019-2021. 

Characteristics na % CI (95%) 
Age (years)    

≤19 13 5.7 3.31; 9.55 
20-34 179 78.2 72.31; 83.06 
≥35 37 16.1 11.91; 21.53 

Self-reported skin color    
White 45 20 15.18; 25.66 
Black 36 15.9 11.69; 21.32 
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Yellow 8 3.5 1.77; 6.94 
Brown 137 60.6 54.06; 66.81 

Lives with partner    
Yes 177 78 72.08; 82.91 
No 50 22 17.08; 27.91 

Paid job over the past month     
Yes 122 53.7 47.19; 60.16 
No 105 46.3 39.83; 52.80 

Household income over the previous 
month (US$) 

   

Up to 94.00 13 5.8 3.35; 9.67 
94.00 to 188.00 21 9.3 6.12; 13.85 
188.00 to 566.00 100 44.2 37.87; 50.81 

Over 566.00 59 26.1 20.76; 32.25  
Not reported 33 14.6 10.55; 19.86 

Family members    
< 4 members 181 81.5 75.84; 86.12 
> 5 members 41 18.5 13.87; 24.15 

Access to social welfare program     
Yes 34 15 10.93; 20.35 
No 193 85 79.64; 89.06 

Self-reported as head of household    
Yes 79 34.8 28.85; 41.26 
No 148 65.2 58.73; 71.14 

Education (completed years)    
Up to 9 years 38 16.7 12.40; 22.20 
10 to 12 years 121 53.3 46.75; 59.73 
Over 13 years 68 30.0 24.32; 36.26 
Smoking habit    

Yes 9 4.0 2.06; 7.46 
No 218 96.0 92.53; 97.93 

Alcohol consumption     
yes  27 12.0 8.38; 17.03 
No 197 88.0 82.96; 91.61 

Parity    
Primiparous 83 36.6 30.52; 43.05 
Multiparous 144 63.4 56.94; 69.47 

Trimester of pregnancy    
1st trimester 35 15.3 11.16; 20.57 
2nd trimester 91 39.7 33.57; 46.24 
3rd trimester 103 45 38.62; 51.50 

Pre-pregnancy BMI (kg/m2)    
Underweight 9 4.3 2.23; 8.05 

Normal weight 109 51.9 45.11; 58.62 
Overweight 59 28.1 22.40; 34.59 

Obese 33 15.7 11.37; 21.31 
Gestational Weight Gainb    
Below the expected (<p25) 62 29.7 26.83; 36.24 

According to the expected (≥p25 e <p75) 99 47.4 40.64; 54.18 
Above the expected (≥p75) 48 23.0 17.73; 29.19 

aThe total was lower for some variables due to missing information bBrazilian classification Chart 
(Kac et al., 2021)(KAC et al., 2021); BMI: Body Mass Index; CI: Confidence Interval. 
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The mean daily energy intake was 1741±646kcal. On average, pregnant women 
consumed 64.3±18.2% of total energy from unprocessed or minimally processed food, 
4.5±4.3% from culinary ingredients, 8.6±9.9% from processed food and 22.6±17.2% from 
UPF.  

The mean contribution of UPF to the total energy intake ranged from 2.7%, in the 
lowest quintile, to 49.9%, in the highest quintile. On adjusted multivariate linear 
regression, the highest quintile of energy contribution from UPF was associated with 
lower intake of calories from unprocessed and minimally processed food (β= -41.6; 95% 
CI: -46.70, -36.60) and from culinary ingredients (β= -2.41; 95% CI: -4.19, -0.63) compared 
to the first quintile. Table 2 presents mean percentage of energy intake from each food 
group during pregnancy according to quintiles of energy intake from UPF. 

Table 2. Distribution (%) of total energy intake according to food groups by quintiles (Q1, Q2, Q3, 
Q4, Q5) of ultra-processed foods consumption for pregnant women assisted in Primary Health 
Care. Federal District, Brazil, 2019-2021 (n=227). 

Food group 
Mean energy intake by quintiles of UPF  

(% of total energy intake) β (CI 95%) pa 

Q1 Q2 Q3 Q4 Q5   
Unprocessed or minimally 

processed foods 82.58 71.73 66.67 59.25 40.79 -41.65 (-46.70, -36.60) 0.000 

Culinary ingredients 5.97 5.29 4.40 3.69 3.31 -2.41 (-4.19, -0.63) 0.008 
Processed foods 8.73 11.92 9.60 6.70 5.95 -3.23 (-7.41, 0.94) 0.128 

Ultra-processed foodsb 2.70 11.04 19.31 30.35 49.93 47.30 (45.08, 49.52) 0.000 
β: linear regression coefficient; CI: Confidence Interval; UPF: ultra-processed food.  a Multivariate 
linear regression adjusted for age, years of study, gestational trimester, social welfare program 
assistance and work status. b Mean and confidence interval (95%) of energy intake from UPF by 
quintiles: Q1 =50.9Kcal (34.0, 67.7); Q2= 185.9Kcal (168.7, 203.1); Q3= 340.9Kcal (305.8, 376.1); Q4= 
508.1Kcal (454.1, 562.2); Q5= 1003.49Kcal (876.0, 1131). 

 
Intake of macronutrients is expressed as a percentage of the total energy intake (TEI). 

Carbohydrates contributed 50% and protein 17% of TEI. Total fat contributed 33%, of 
which 11.2% was saturated, 10% monounsaturated, 8% polyunsaturated and 0.78% from 
trans fat. Fiber and micronutrients intake are described in Table 3. 

Multivariate linear regression analyses (table 3) indicated that the highest quintile of 
UPF consumption was significantly and positively associated with an increase of 489 kcal 
in mean total energy intake (β= 489.0; 95% CI: 218.61, 759.48) and an increase of 0.5% in 
the contribution of trans-fat in TEI (β=0.5; 95%CI: 0.26, 0.73) comparing to the lowest 
reference quintile. In contrast, an inverse relationship was observed for protein intake, 
with a reduction of 5.97% in TEI (β= -5.97; 95%CI: -8.24, -3.70), and dietary fiber, with a 
reduction of 4.79g/1000kcal (β= -4.79; 95%CI: -6.65, -2.93) in the group with higher UPF 
consumption. No association was observed for carbohydrate and lipids intake. 

Regarding micronutrients intake, the analysis showed significantly inverse 
association between the highest quintile of UPF consumption and intake of dietary iron, 
magnesium, potassium, copper, zinc, selenium, and folate. As compared with the first 
quintile of UPF consumption, pregnant women in the highest quintile consumed 30% 
more sodium, and approximately 36% less zinc, 67% less selenium, 19.5% less iron, and 
28% less folate. No significant association was observed for calcium, iodine, vitamin D, A, 
C, E and B12 intake. Table 3 describes the analyses of the association between quintiles of 
UPF consumption and mean energy and dietary nutrient content. 
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Table 3. Mean energy and nutrient intake according to quintiles (Q1, Q2, Q3, Q4, Q5) of ultra-processed foods consumption of 
pregnant women assisted in Primary Health Care. Federal District, Brazil, 2019-2021 (n=227). 

β: linear regression coefficient; CI: Confidence Interval. TEI: Total Energy Intake; UPF: ultra-processed food. a Quintile 1 was the 
reference category; b Multivariate linear regression adjusted for age, years of study, gestational trimester, social welfare program 
assistance and work status. 

4. Discussion 
The present study analyzed the nutritional dietary profile, according to UPF con- 

sumption, of pregnant women assisted in prenatal public service PHC units. It is well- 
established that maternal diet quality and nutritional status during pregnancy directly 
impact maternal and child health [30–35]. In addition, there is growing evidence that UPF 
consumption is related to lower dietary quality in children and adults [14,36,37], and in 
pregnant women [38,39]. This is the first study to evaluate the impact of UPFs on the nu- 
trient content of the diet consumed by pregnant women in the capital of Brazil. 

In Brazil, the Household Budget Survey has shown that the contribution of UPFs to 
total energy intake increased from 14.3% in 2002–2003 to 19.7% in 2017–2018. Over the last 
two decades, the contribution of UPF to the total energy intake of the Brazilian population 
has continuously increased by replacing fresh foods and culinary preparations for ready- 

  Quintiles of UPF intake 
(% of total energy intake) 

β (CI 95%) a pb 

 Total (SD) Q1 Q2 Q3 Q4 Q5   
Total Energy Intake 

(kcal/day) 1741 (646.45) 1537.71 1697.83 1792.18 1670.84 2009.48 489.0 (218.61; 
759.48) 0.000 

Distribution of total energy intake (%TEI) 
Carbohydrate 50 (10.5) 50.58 47.46 50.12 49.17 53.17 2.20 (-1.43; 7.25) 0.188 

Protein 17 (5.8) 18.66 18.65 18.28 17.50 12.99 -5.97 (-8.24; 
-3.70) 0.000 

Total fat 33 (7.4) 31.72 34.79 32.31 33.55 34.34 2.49 (-0.61; 5.60) 0.115 
Saturated fat 11.2 (3.2) 10.64 12.11 10.65 10.91 11.48 0.72 (-0.58; 2.04) 0.275 

Trans fat 0.78 (0.6) 0.55 0.8 0.77 0.81 1.00 0.5 (0.26; 0.73) 0.000 
Monounsaturated fat 10 (2.96) 10.00 10.85 9.73 10.03 9.85 -0.21 (-1.45; 1.02) 0.735 
Polyunsaturated fat 8 (3.10) 7.78 7.98 7.83 8.47 7.83 0.14 (-1.15; 1.43) 0.830 

Nutrients density 

Fiber (g/1000kcal) 11.11 (4.8) 13.36 11.99 11.82 9.96 8.34 -4.79 (-6.65; 
-2.93) 0.000 

Iron (mg/1000kcal) 5.27 (1.4) 5.48 5.93 5.13 5.35 4.46 -1.07 (-1.64; 
-0.50) 0.000 

Calcium (mg/1000kcal) 329.08 (161.8) 314.45 343.55 338.69 333.48 315.36 -9.73 (-77.57; 
58.10) 0.778 

Magnesium (mg/1000kcal) 136.68 (37.5) 159.07 139.64 139.97 132.36 111.78 -47.83 (-62.44; 
-3.22) 0.000 

Potassium (mg/1000kcal) 1273.63 (414.7) 1471.23 1334.02 1294.20 1210.61 1053.22 -424.79 (-590.46; 
-259.12) 0.000 

Sodium (mg/1000kcal) 1283.65 (453.2) 1075.79 1263.31 1340.80 1329.03 1412.67 325.99 (139.64; 
512.34) 0.001 

Copper (mg/1000kcal) 0.83 (1.1) 0.98 1.04 0.88 0.76 0.49 -0.49 (-0.96; 
-0.02) 0.040 

Iodine (mcg/1000kcal) 65.77 (31.2) 62.68 66.23 62.21 72.29 65.56 1.91 (-11.44; 
15.27) 0.778 

Zinc (mg/1000kcal) 6.02 (2.7) 6.23 7.42 6.22 6.15 4.07 -2.28 (-3.34; 
-1.23) 0.000 

Selenium (mcg/1000kcal) 30.40 (69.7) 51.51 22.62 31.71 27.16 18.51 -34.36 (-61.62; 
-7.09) 0.014 

Vitamin D (mcg/1000kcal) 1.96 (1.9) 2.04 2.17 1.89 2.29 1.41 -0.71 (-1.50; 0.07) 0.076 

Vitamin A (mcg/1000kcal) 408.54 (1205) 409.63 662.96 379.13 384.96 206.67 -213.06 (-732.44; 
306.31) 0.420 

Vitamin C (mg/1000kcal) 82.53 (112) 85.3 89.04 111.97 79.01 46.63 -36.87 (-81.50; 
7.74) 0.105 

Vitamin E (mg/1000kcal) 4.13 (3.9) 4.45 5.52 3.88 3.57 3.24 -1.18 (-2.83; 0.47) 0.161 
Vitamin B12 (mcg/1000kcal) 3.21 (5.37) 3.19 4.72 2.94 3.75 1.45 -1.90 (-4.17; 0.35) 0.098 

Folate (mcg/1000kcal) 191.99 (82.3) 208.34 215.39 198.31 185.37 152.03 -58.27 (-91.79; 
-24.75) 0.001 
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to-eat and processed foods [19]. The results from our study showed that UPFs were con- 
siderably present in the diet of the evaluated pregnant women. It accounted for 22.6% of 
total energy intake in this sample, similar to the general Brazilian population [19]. Inter- 
estingly, a cross-sectional study conducted with Brazilian pregnant women from the Bra- 
zilian Northeast region observed similar UPF consumption (22.2%), and also showed an 
association with reduced consumption of rice, beans, meat, fruits, and vegetables [39]. 
Likewise, a cohort study of pregnant women from Sao Paulo showed that UPFs were re- 
sponsible for 25.4% of daily calories [40]. A greater share of UPF in maternal diet is re- 
ported in other countries: among pregnant women in Spain, it accounted to 29.7% of daily 
calories [10]; in Canada, 47.7%; and in the USA, studies have shown that UPFs comprised 
over half of the energy intake during pregnancy [7,38]. 

According to Nilson et al. [41], approximately 57,000 premature deaths were esti- 
mated as attributable to the consumption of UPFs in Brazil in 2019, highlighting the im- 
pact of industrial food processing on preventable deaths. Thus, the high consumption of 
UPFs during pregnancy has important clinical significance given its negative impactive 
on maternal and neonatal health. Sartorelli et al. [42] showed that pregnant women with 
higher UPF intake had a three times higher chance of obesity when compared to women 
with lower intake of these foods. In another study, an increase in energy intake from UPFs 
was associated with an increase in gestational weight gain and neonatal adiposity [7]. A 
recent systematic review found that the consumption of UPF-rich diets during pregnancy 
was associated with higher risk of gestational diabetes mellitus and preeclampsia [6]. 

Consistent with previous research in general population samples, the results from 
our study demonstrated an inverse association of ultra-processed food intake with several 
indicators of overall diet quality. In addition to the high share of UPFs in the diet, this 
present study found that a greater intake of UPF consumption was associated with re- 
duced intake of unprocessed or minimally processed foods. This group includes vegeta- 
bles, fruits, beans, and meat, which provide critical nutrients for pregnancy such as pro- 
tein, iron, folate, zinc, and vitamins [5]. The inadequate intake of key nutrients during 
pregnancy, as well as higher energy intake during fetal development, may modify fetal 
tissues reprogramming related to increased risk of the offspring to the development of 
future chronic disease [43]. 

Greater intake of UPFs was positively associated with higher energy, trans fat, and 
sodium intake in the pregnant women evaluated. In the same direction, a cohort study of 
pregnant women found consumption of sugar and sodium above the WHO upper limits 
in the higher UPF consumption group [40]. Typically, during manufacturing, UPFs un- 
dergo the addition of ingredients such as sugar, salt, and fats; hence, they tend to be en- 
ergy dense and contribute to increased energy intake [13]. On this aspect, Hall et al. found 
an important association between higher intake of UPFs and higher energy intake in a 
randomized controlled trial with adults [44]. It is imperative to highlight that during preg- 
nancy, adequate maternal energy intake is a critical point of care given that it is strongly 
associated with GWG and birth weight [45].  

In addition, lower fiber and protein intake was observed in the highest quintile of 
UPF. Our results corroborate the fact that UPFs are energy-dense and high-fat foods, and 
low in protein and fiber [13]. The absence of an association between UPFs and saturated 
fat intake may be explained by the reformulation of processed food products by the food 
industry to avoid saturated fats in their composition [46]. 

Another interesting finding was an inverse association between greater UPF intake 
and nutrient intake such as iron, magnesium, potassium, copper, zinc, selenium, and fo- 
late. Our findings are corroborated by several previous studies who had demonstrated the 
association between UPF intake and lower dietary fiber, vitamins, and minerals daily 
consumption, showing that UPFs negatively impact the quality of the diet [38–40,47]. The 
negative impact of UPFs on nutrient content in pregnant women observed in this study is 
of critical concern as pregnancy is a period when nutritional requirements are markedly 
increased [3]. The literature has shown that even when a well-balanced diet is accessible, 
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micronutrient inadequacies during pregnancy are common, due to a global trend switch 
to low-quality diets, rich in UPFs, which has led to suboptimal intake especially of iron, 
iodine, folate, vitamin D, and vitamin B12 [31,48,49]. 

During pregnancy, environmental factors including nutrition have a significant im- 
pact on health in adult life [31]. In this phase, micronutrients play an important role in 
programming of postnatal pathophysiology, and inadequate perinatal nutrient status may 
adversely affect many developmental processes in the fetus with a negative impact on 
later life [50]. Key nutrients such as zinc, folate, and B vitamins are involved in one- carbon 
metabolism, which is necessary for cell proliferation, growth, and protein synthe- sis in 
the early stages of gestation. Inadequate intake of these nutrients may lead to several 
adverse outcomes including preeclampsia, preterm birth, gestational diabetes mellitus, 
intrauterine growth restriction, adverse birth weight, and stillbirth, as well as perinatal, 
neonatal and maternal mortality [5]. 

The lower intake of vegetables, fruits, and whole foods suggests that UPFs may be 
perceived as more palatable or convenient foods. A recent study demonstrated that UPFs 
were found to be low-cost and nutrient-poor as compared to unprocessed foods [51]. 
While food prices are a complex concept, the cost of food is an important determinant, 
especially in lower and middle-incomes countries. In Brazil, UPFs were the most expen- 
sive food group in 1995; however, the price of UPFs underwent successive reductions 
since the year 2000, and it is estimated that in the year 2026, they will be cheaper than 
unprocessed food [52]. Some studies already presented that higher UPF consumption may 
threaten all food system dimensions sustainability due to the combination of low-cost in- 
gredients at purchase and increased consumption worldwide, when compared to raw 
foods [53–55]. 

The findings of this study reveal that although pregnancy is an important period 
when nutrition plays a fundamental role in maternal and fetal health, it is noted that the 
dietary pattern of pregnant women evaluated in this study still does not fully meet the 
dietary recommendations available. The Dietary Guidelines for the Brazilian Population 
emphasizes the consumption of a diet based on natural or minimally processed food, rich 
in plant-based foods, and recommends avoiding UPFs [56]. A study conducted by Gomes 
et al. (2019) showed the reduction of UPF intake in Brazilian pregnant women in the first 
and second trimester of pregnancy by 4.6 points in the healthy eating and physical activity 
interventions group by health professionals in the PHC [57]. These findings may help to 
target specific populational groups for guidance to reduce the UPF consumption and ev- 
idence the importance to better understand the influence of ultra-processed food con- 
sumption during pregnancy. Educational interventions discouraging the consumption of 
UPFs rich diets and encouraging a minimally processed diet rich in fruits and vegetables 
might be an effective way to reduce the share of UPFs in pregnant diets and to increase 
micronutrients intake. Further studies approaching nutritional interventions targeting the 
reduction of UPF in perinatal period are needed to clarify its impact on maternal diet 
quality. 

Since the pregnancy period is considered a window of opportunity to improve ma- 
ternal–child health [58], eating pattern during pregnancy is a critical point that should be 
addressed during prenatal care. While the results may support nutritional recommenda- 
tions for this population it has some limitations. First, the cross-sectional design, which 
prevents causality evaluation. In addition, the self-reported 24-h dietary assessment de- 
pends on participant memory, cooperation, and communication abilities, and might con- 
tain some errors due to memory biases and over/underreporting, with the added disad- 
vantage that it cannot describe a typical diet. Also, the estimation of the usual intake was 
not conducted, then it was not possible to estimate intraindividual variance and nutrient 
intake adequacy. Furthermore, it is limited to generalizing the results, taking into account 
the heterogeneity of physiological, and emotional status that may have specific dietary 
influences across the gestational trimesters. Regarding the sample, the study included 
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only low-risk obstetric population in a prenatal public service. However, in Federal Dis- 
trict, public Primary Health Care covers 58.72% of the local population [59]. 

Despite these limitations, it is important to highlight the study strengths. To date, this 
is the first study on this topic with data from Brazilian pregnant women from the Federal 
District region; the dietary assessment was applied by well-trained nutrition pro- 
fessionals using the 5-steps multiple pass methodology, in addition to the use of the pho- 
tographic manual of food portions, to enhance accuracy of dietary recall and to reduce 
bias in portion quantification; and data analysis was conducted with robust methods. The 
results of the present study indicate important public health implications, given that 
higher UPF consumption may worsen the nutritional quality of the diet. 

5. Conclusions 
The results of this present study indicate that greater UPF intake negatively impacts 

the nutritional quality and nutrient intake of pregnant women. It suggests that nutritional 
recommendations for this population should focus not only on nutrient amounts but also 
on the degree of food processing. The consumption of a diet rich in whole foods, protein 
sources, fruits, and vegetables should be reinforced during prenatal care as a strategy to 
improve short and long-term maternal and neonatal health. 
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6. Conclusão  
 

Os resultados dos estudos mostraram que o consumo de dietas ricas em alimentos UTPs 

durante a gestação foi associado a maior risco de diabetes mellitus gestacional e pré-eclâmpsia. 

Adicionalmente, foi observada associação significativa entre o maior percentual de 

contribuição energética a partir de UTP na dieta e o menor consumo de alimentos in natura e 

ingredientes culinários, além da associação positiva com maior consumo de energia total, 

gordura trans e sódio; e inversamente associado com o conteúdo da dieta de proteína, fibra, 

ferro, magnésio, potássio, cobre, zinco, selênio e folato, impactando negativamente na 

qualidade nutricional e na ingestão de nutrientes pelas gestantes acompanhadas na atenção 

primária à saúde.  

A assistência pré-natal deve ser vista como uma janela de oportunidade para prevenção 

de desfechos adversos em saúde a curto e longo prazo. Intervenções focadas na redução do 

consumo de alimentos não saudáveis como os UTP na dieta materna devem ser reforçadas, ao 

passo que o maior consumo de frutas, hortaliças e boas fontes proteicas deve ser incentivado 

atendendo ao Guia Alimentar para a População Brasileira. Os resultados deste estudo podem 

subsidiar o planejamento de ações de atenção à saúde e de recomendações nutricionais para 

gestantes nos serviços de atenção básica.  
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SEARCH SUBMISSION: THIS SECTION TO BE FILLED IN BY THE SEARCHER 
 

Searcher: Walkyria (R1) e Erika (R2) Email: 

walkyria.paula@hotmail.com 
erikapatriota.nut@gmail.com 

Date 
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Systematic Review Title: 

 

 
This search strategy is: 
 
 

X My PRIMARY (core) database strategy — First time submitting a strategy for search 
question and database 

 My PRIMARY (core) strategy — Follow-up review NOT the first time submitting a strategy for 
search question and database. If this is a response to peer review, itemize the changes made 
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database 

 SECONDARY search strategy — NOT the first time submitting a strategy for search 
question and database. If 
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Consumption of ultra-processed and unhealthy foods and maternal/neonatal outcomes. 

MEDLINE 
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PI(E)COS Format 

 
(Outline the PICOs for your question — i.e., Patient, Index test, Reference standard, 
Outcome, and Study Design — as applicable) 

 
P Pregnant women of all trimesters 

I/E Ultra-processed and unhealthy foods consumption 

C - 

O Maternal and neonatal outcomes (i.e. gestational hypertension and diabetes, gestational 
weight gain, birth size, prematurity) 

S Observational studies (cross-sectional, longitudinal, case-control) 

 
 
Inclusion Criteria 

(List criteria such as age groups, study designs, etc., to be included) 
 

1 Pregnant women of all trimesters 

2 English language and foreign language publications with an English abstract 

3 Not restricted by country 

4  

 
Exclusion Criteria 

 
(List criteria such as study designs, date limits, etc., to be excluded) 

 
1 letters to editors, reviews, personal opinions, book chapters, commentaries, editorials and 

any publication without primary data. 

2 Pregnant women with comorbidities prior to pregnancy 

3 Animal studies 
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Yes ( ) No ( x ) 

Is consumption of ultra-processed and unhealthy foods during pregnancy associated with 
negative maternal/neonatal outcomes? 
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If YES, which one(s) (e.g., Cochrane RCT filter, PubMed Clinical Queries filter)? Provide 

the source if this is a published filter. [mandatory if YES to previous question] 
 

 
 
Other notes or comments you feel would be useful for the peer reviewer? 
 

 

 
 

Please copy and paste your search strategy here, exactly as run, including the number of 

hits per line. [mandatory] 
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(pregnancies)) OR (gestation)) OR 
(pregnan*)) OR ("pregnant 
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(antenatal)) OR ("maternal 
exposure"[MeSH Terms]) 

1.312.515 
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 Pregnant women (termo  
 mesh)  
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 Women, pregnant  
 Maternal  
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E “Ultraprocessed food” OR (((((((((((((((((((((((((((((((((((((((((((("Ultrapr 
ocessed food") OR ("Ultraprocessed 
foods")) OR ("Ultra-processed food")) OR 
("Ultra-processed foods")) OR 
("Industrialized food")) OR ("Processed 
food")) OR ("Ready-to-eat meal")) OR 
("ready-to-eat food")) OR ("Ready- 
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("Sodium intake")) OR ("salt intake")) OR 
("salt food")) OR ("Salty food")) OR 
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OR ("perinatal outcomes")) OR 
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disorders")) OR ("Pregnancy-Induced 
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REVIEWER 
 

Reviewer: Muriel Gubert Email: murielgubert@gmail.com 

Date completed: 

21st, May 

 

 
A --No revisions x 

B -- Revision(s) suggested  

C -- Revision(s) required  

 
If “B” or “C,” please provide an explanation or example: 

 

 
 

 
A --No revisions x 

B -- Revision(s) suggested  

C -- Revision(s) required  
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A --No revisions x 

B -- Revision(s) suggested  

C -- Revision(s) required  
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1. TRANSLATION 

2. BOOLEAN AND PROXIMITY OPERATORS 

3. SUBJECT HEADINGS 
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A --No revisions  

B -- Revision(s) suggested x 

C -- Revision(s) required  

 
If “B” or “C,” please provide an explanation or example: 

 

 
 

 
A --No revisions x 

B -- Revision(s) suggested  

C -- Revision(s) required  

 
If “B” or “C,” please provide an explanation or example: 

 

 
 

 
A --No revisions x 

B -- Revision(s) suggested  

C -- Revision(s) required  

 

If “B” or “C,” please provide an explanation or example: 

4. TEXT WORD SEARCHING 

 

 
“dietary energy density” OR “High energy density” OR “western diet” are not suitable terms for this 
search. 

 
E#2 - Strategy Lines: it seems to be incomplete. More terms are necessary. 

5. SPELLING, SYNTAX, AND LINE NUMBERS 

6. LIMITS AND FILTERS 
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A --No revisions  

B -- Revision(s) suggested x 

C -- Revision(s) required  

 
Additional comments: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OVERALL EVALUATION 

(Note: If one or more “revision required” is noted above, the response below must be “revisions 
required”.) 

Overall it is a good search strategy, but E#2 needs improvement. I believe there are missing 
terms. 
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Apêndice 2 - Database search strategy for systematic review of the consumption of ultra-processed 

and perinatal outcomes 

DATABASE SEARCH (date) 

MEDLINE 
 

 
("pregnancy"[MeSH Terms] OR ("pregnancy"[MeSH Terms] OR "pregnancy"[All Fields] OR 
"pregnancies"[All Fields] OR "pregnancy s"[All Fields]) OR ("gestate"[All Fields] OR 
"gestated"[All Fields] OR "gestates"[All Fields] OR "gestating"[All Fields] OR "gestational"[All 
Fields] OR "gestations"[All Fields] OR "pregnancy"[MeSH Terms] OR "pregnancy"[All Fields] OR 
"gestation"[All Fields]) OR "pregnan*"[All Fields] OR "pregnant women"[MeSH Terms] OR 
"pregnant woman"[All Fields] OR "woman pregnant"[All Fields] OR "women pregnant"[All Fields] 
OR ("maternally"[All Fields] OR "maternities"[All Fields] OR "maternity"[All Fields] OR 
"mothers"[MeSH Terms] OR "mothers"[All Fields] OR "maternal"[All Fields]) OR ("antenatal"[All 
Fields] OR "antenatally"[All Fields]) OR "maternal exposure"[MeSH Terms]) AND ("fast 
foods"[MeSH Terms] OR "fast food"[All Fields] OR "Ultraprocessed food"[All Fields] OR 
"Ultraprocessed foods"[All Fields] OR "Ultra-processed food"[All Fields] OR "Ultra-processed 
foods"[All Fields] OR "Industrialized food"[All Fields] OR "Processed food"[All Fields] OR 
"Ready-to-eat meal"[All Fields] OR "ready-to-eat food"[All Fields] OR "Ready-Prepared Food"[All 
Fields] OR "non-home-prepared food"[All Fields] OR "Sodium intake"[All Fields] OR "salt 
intake"[All Fields] OR "salt food"[All Fields] OR "Salty food"[All Fields] OR "diet, high fat"[MeSH 
Terms] OR "high-fat diet"[All Fields] OR "High-fat food"[All Fields] OR "high-sucrose"[All Fields] 
OR "high-salt"[All Fields] OR "High sodium food"[All Fields] OR "highly processed foods"[All 
Fields] OR "refined food"[All Fields] OR "high sugar"[All Fields] OR "junk food"[All Fields] OR 
"sugar-sweetened beverages"[MeSH Terms] OR "sugar-sweetened beverages"[All Fields] OR "soft 
drink"[All Fields] OR "unhealthy eating"[All Fields] OR "unhealthy diet"[All Fields] OR "unhealthy 
nutrition"[All Fields] OR "Unhealthy dietary habits"[All Fields] OR "Unhealthy dietary patterns"[All 
Fields] OR "unhealthy dietary behaviors"[All Fields] OR "unhealthy food"[All Fields] OR "diet 
quality"[All Fields] OR "dietary energy density"[All Fields] OR "High energy density"[All Fields] 
OR "poor diet"[All Fields] OR "dietary quality"[All Fields] OR "processed meat"[All Fields] OR 
"diet, western"[MeSH Terms] OR "western diets"[All Fields]) AND ("Perinatal outcome"[All Fields] 
OR "perinatal outcomes"[All Fields] OR "Pregnancy outcomes"[All Fields] OR "pregnancy 
outcome"[All Fields] OR "outcome of pregnancy"[All Fields] OR "gestational weight gain"[MeSH 
Terms] OR "pregnancy weight gain"[All Fields] OR "birth outcomes"[All Fields] OR "birth 
outcome"[All Fields] OR "birth weight"[MeSH Terms] OR ("birth weight"[MeSH Terms] OR 
("birth"[All Fields] AND "weight"[All Fields]) OR "birth weight"[All Fields] OR "birthweight"[All 
Fields] OR "birthweights"[All Fields]) OR "Neonatal weight"[All Fields] OR "Newborn weight"[All 
Fields] OR "birth size"[All Fields] OR "hypertension, pregnancy induced"[MeSH Terms] OR 
"hypertension, pregnancy induced"[MeSH Terms] OR "Hypertensive disorders"[All Fields] OR 
"Blood pressure"[All Fields] OR "Hypertension"[All Fields] OR "diabetes, gestational"[MeSH 
Terms] OR "glycemic outcomes"[All Fields] OR "premature birth"[MeSH Terms] OR "Preterm 
birth"[All Fields] OR "Preterm delivery"[All Fields] OR "prematurity"[All Fields] OR "fetal 
growth"[All Fields] OR "pregnancy complications"[MeSH Terms]) 
 

EMBASE 
 

 
(pregnancy OR pregnancies OR gestation OR pregnan* OR 'pregnant women' OR 'pregnant 
woman' OR 'woman, pregnant' OR 'women, pregnant' OR maternal OR antenatal OR 'maternal 
exposure') AND ('ultraprocessed food' OR 'ultraprocessed foods' OR 'ultra-processed food' OR 'ultra-
processed foods' OR 'industrialized food' OR 'processed food' OR 'ready-to-eat meal' OR 'ready-to-
eat food' OR 'ready-prepared food' OR 'fast food' OR 'non-home-prepared food' OR 'sodium 
intake' OR 'salt intake' OR 'salt food' OR 'salty food' OR 'high-fat food' OR 'high-fat diet' OR 'high-
sucrose' OR 'high-salt' OR 'high sodium food' OR 'soft drink' OR 'highly processed foods' OR 'refined 
food' OR 'high sugar' OR 'junk food' OR 'sugar-sweetened beverage' OR 'sugar-sweetened 
beverages' OR 'unhealthy eating' OR 'unhealthy diet' OR 'unhealthy nutrition' OR 'unhealthy dietary 
habits' OR 'unhealthy dietary patterns' OR 'unhealthy dietary behaviors' OR 'unhealthy food' OR 'diet 
quality' OR 'dietary energy density' OR 'high energy density' OR 'poor diet' OR 'dietary 
quality' OR 'processed meat' OR 'western diet' OR snacks OR 'processing pattern' OR 'added 
sugar' OR 'refined grain') AND ('perinatal outcome' OR 'perinatal outcomes' OR 'gestational weight 
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gain' OR 'pregnancy weight gain' OR 'birth outcomes' OR 'birth outcome' OR 'birth 
weight' OR 'hypertensive disorders' OR 'pregnancy-induced hypertension' OR 'gestational 
diabetes' OR 'blood pressure' OR hypertension OR 'gestational hypertension' OR 'preterm 
birth' OR 'preterm delivery' OR 'premature birth' OR prematurity OR 'fetal growth' OR 'pregnancy 
complications' OR 'pregnancy outcomes' OR 'pregnancy outcome' OR 'outcome of 
pregnancy' OR 'glycemic outcomes' OR 'birth size' OR birthweight OR 'neonatal 
weight' OR 'newborn weight' OR 'small-for-gestational age') 
 

LILACS 

 
(pregnancy OR pregnancies OR gestation OR pregnan* OR 'pregnant women' OR 'pregnant 
woman' OR 'woman, pregnant' OR 'women, pregnant' OR maternal OR antenatal OR 'maternal 
exposure') AND ('ultraprocessed food' OR 'ultraprocessed foods' OR 'ultra-processed food' OR 'ultra-
processed foods' OR 'industrialized food' OR 'processed food' OR 'ready-to-eat meal' OR 'ready-to-
eat food' OR 'ready-prepared food' OR 'fast food' OR 'non-home-prepared food' OR 'sodium 
intake' OR 'salt intake' OR 'salt food' OR 'salty food' OR 'high-fat food' OR 'high-fat diet' OR 'high-
sucrose' OR 'high-salt' OR 'high sodium food' OR 'soft drink' OR 'highly processed foods' OR 'refined 
food' OR 'high sugar' OR 'junk food' OR 'sugar-sweetened beverage' OR 'sugar-sweetened 
beverages' OR 'unhealthy eating' OR 'unhealthy diet' OR 'unhealthy nutrition' OR 'unhealthy dietary 
habits' OR 'unhealthy dietary patterns' OR 'unhealthy dietary behaviors' OR 'unhealthy food' OR 'diet 
quality' OR 'dietary energy density' OR 'high energy density' OR 'poor diet' OR 'dietary 
quality' OR 'processed meat' OR 'western diet' OR snacks OR 'processing pattern' OR 'added 
sugar' OR 'refined grain') AND ('perinatal outcome' OR 'perinatal outcomes' OR 'gestational weight 
gain' OR 'pregnancy weight gain' OR 'birth outcomes' OR 'birth outcome' OR 'birth 
weight' OR 'hypertensive disorders' OR 'pregnancy-induced hypertension' OR 'gestational 
diabetes' OR 'blood pressure' OR hypertension OR 'gestational hypertension' OR 'preterm 
birth' OR 'preterm delivery' OR 'premature birth' OR prematurity OR 'fetal growth' OR 'pregnancy 
complications' OR 'pregnancy outcomes' OR 'pregnancy outcome' OR 'outcome of 
pregnancy' OR 'glycemic outcomes' OR 'birth size' OR birthweight OR 'neonatal 
weight' OR 'newborn weight' OR 'small-for-gestational age') 
 

SCOPUS 

 
( ( TITLE-ABS-KEY ( pregnancy )  OR  TITLE-ABS-KEY ( pregnancies )  OR  TITLE-ABS-
KEY ( gestation )  OR  TITLE-ABS-KEY ( pregnan* )  OR  TITLE-ABS-
KEY ( pregnant  AND women )  OR  TITLE-ABS-KEY ( "Pregnant woman" )  OR  TITLE-ABS-
KEY ( "Woman, pregnant" )  OR  TITLE-ABS-KEY ( "Women, pregnant" )  OR  TITLE-ABS-
KEY ( maternal )  OR  TITLE-ABS-KEY ( antenatal )  OR  TITLE-ABS-KEY ( "Maternal 
exposure" ) ) )  AND  ( ( TITLE-ABS-KEY ( "Perinatal outcome" )  OR  TITLE-ABS-
KEY ( "perinatal outcomes" )  OR  TITLE-ABS-KEY ( "gestational weight gain" )  OR  TITLE-
ABS-KEY ( "pregnancy weight gain" )  OR  TITLE-ABS-KEY ( "birth outcomes" )  OR  TITLE-
ABS-KEY ( "birth outcome" )  OR  TITLE-ABS-KEY ( "Birth weight" )  OR  TITLE-ABS-
KEY ( "Hypertensive disorders" )  OR  TITLE-ABS-KEY ( "Pregnancy-Induced 
Hypertension" )  OR  TITLE-ABS-KEY ( "Gestational diabetes" )  OR  TITLE-ABS-KEY ( "Blood 
pressure" )  OR  TITLE-ABS-KEY ( hypertension )  OR  TITLE-ABS-KEY ( "Gestational 
Hypertension" )  OR  TITLE-ABS-KEY ( "Preterm birth" )  OR  TITLE-ABS-KEY ( "Preterm 
delivery" )  OR  TITLE-ABS-KEY ( "Premature birth" )  OR  TITLE-ABS-
KEY ( prematurity )  OR  TITLE-ABS-KEY ( "fetal growth" )  OR  TITLE-ABS-KEY ( "Pregnancy 
complications" )  OR  TITLE-ABS-KEY ( "Pregnancy outcomes" )  OR  TITLE-ABS-
KEY ( "pregnancy outcome" )  OR  TITLE-ABS-KEY ( "outcome of pregnancy" )  OR  TITLE-
ABS-KEY ( "glycemic outcomes" )  OR  TITLE-ABS-KEY ( "birth size" )  OR  TITLE-ABS-
KEY ( birthweight )  OR  TITLE-ABS-KEY ( "Neonatal weight" )  OR  TITLE-ABS-
KEY ( "Newborn weight" )  OR  TITLE-ABS-KEY ( "Small-for-gestational 
age" ) ) )  AND  ( ( TITLE-ABS-KEY ( ultraprocessed  AND food )  OR  TITLE-ABS-
KEY ( "Ultraprocessed foods" )  OR  TITLE-ABS-KEY ( "Ultra-processed food" )  OR  TITLE-
ABS-KEY ( "Ultra-processed foods" )  OR  TITLE-ABS-KEY ( "Industrialized food" )  OR  TITLE-
ABS-KEY ( "Processed food" )  OR  TITLE-ABS-KEY ( "Ready-to-eat meal" )  OR  TITLE-ABS-
KEY ( "ready-to-eat food" )  OR  TITLE-ABS-KEY ( "Ready-Prepared Food" )  OR  TITLE-ABS-
KEY ( "fast food" )  OR  TITLE-ABS-KEY ( "non-home-prepared food" )  OR  TITLE-ABS-
KEY ( "Sodium intake" )  OR  TITLE-ABS-KEY ( "salt intake" )  OR  TITLE-ABS-KEY ( "salt 
food" )  OR  TITLE-ABS-KEY ( "Salty food" )  OR  TITLE-ABS-KEY ( "High-fat 
food" )  OR  TITLE-ABS-KEY ( "high-fat diet" )  OR  TITLE-ABS-KEY ( "high-
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sucrose" )  OR  TITLE-ABS-KEY ( "high-salt" )  OR  TITLE-ABS-KEY ( "High sodium 
food" )  OR  TITLE-ABS-KEY ( "soft drink" )  OR  TITLE-ABS-KEY ( "highly processed 
foods" )  OR  TITLE-ABS-KEY ( "refined food" )  OR  TITLE-ABS-KEY ( "high 
sugar" )  OR  TITLE-ABS-KEY ( "junk food" )  OR  TITLE-ABS-KEY ( "sugar-sweetened 
beverage" )  OR  TITLE-ABS-KEY ( "sugar-sweetened beverages" )  OR  TITLE-ABS-
KEY ( "unhealthy eating" )  OR  TITLE-ABS-KEY ( "unhealthy diet" )  OR  TITLE-ABS-
KEY ( "unhealthy nutrition" )  OR  TITLE-ABS-KEY ( "Unhealthy dietary habits" )  OR  TITLE-
ABS-KEY ( "Unhealthy dietary patterns" )  OR  TITLE-ABS-KEY ( "unhealthy dietary 
behaviors" )  OR  TITLE-ABS-KEY ( "unhealthy food" )  OR  TITLE-ABS-KEY ( "diet 
quality" )  OR  TITLE-ABS-KEY ( "dietary energy density" )  OR  TITLE-ABS-KEY ( "High energy 
density" )  OR  TITLE-ABS-KEY ( "poor diet" )  OR  TITLE-ABS-KEY ( "dietary 
quality" )  OR  TITLE-ABS-KEY ( "processed meat" )  OR  TITLE-ABS-KEY ( "western 
diet" )  OR  TITLE-ABS-KEY ( snacks )  OR  TITLE-ABS-KEY ( "processing 
pattern" )  OR  TITLE-ABS-KEY ( "added sugar" )  OR  TITLE-ABS-KEY ( "refined grain" ) ) )  
 
 

WEB OF 
SCIENCE 

 

 
Pregnancy OR Pregnancies OR Gestation OR Pregnan* OR "Pregnant women" OR "Pregnant 
woman" OR "Woman, pregnant" OR "Women, pregnant" OR Maternal OR Antenatal OR "Maternal 
exposure" (All Fields) AND "Ultraprocessed food" OR "Ultraprocessed foods" OR "Ultra-processed 
food" OR "Ultra-processed foods" OR "Industrialized food" OR "Processed food" OR "Ready-to-eat 
meal" OR "ready-to-eat food" OR "Ready-Prepared Food" OR "fast food" OR "non-home-prepared 
food" OR "Sodium intake" OR "salt intake" OR "salt food" OR "Salty food" OR "High-fat food" OR 
"high-fat diet" OR "high-sucrose" OR "high-salt" OR "High sodium food" OR "soft drink" OR 
"highly processed foods" OR "refined food" OR "high sugar" OR "junk food" OR "sugar-sweetened 
beverage" OR "sugar-sweetened beverages" OR "unhealthy eating" OR "unhealthy diet" OR 
"unhealthy nutrition" OR "Unhealthy dietary habits" OR "Unhealthy dietary patterns" OR "unhealthy 
dietary behaviors" OR "unhealthy food" OR "diet quality" OR "dietary energy density" OR "High 
energy density" OR "poor diet" OR "dietary quality" OR "processed meat" OR "western diet" OR 
Snacks OR "processing pattern" OR "added sugar" OR "refined grain" (All Fields) AND "Perinatal 
outcome" OR "perinatal outcomes" OR "gestational weight gain" OR "pregnancy weight gain" OR 
"birth outcomes" OR "birth outcome" OR "Birth weight" OR "Hypertensive disorders" OR 
"Pregnancy-Induced Hypertension" OR "Gestational diabetes" OR "Blood pressure" OR 
hypertension OR "Gestational Hypertension" OR "Preterm birth" OR "Preterm delivery" OR 
"Premature birth" OR prematurity OR "fetal growth" OR "Pregnancy complications" OR "Pregnancy 
outcomes" OR "pregnancy outcome" OR "outcome of pregnancy" OR "glycemic outcomes" OR 
"birth size" OR Birthweight OR "Neonatal weight" OR "Newborn weight" OR "Small-for-gestational 
age" (All Fields) 
 

GOOGLE 
SCHOLAR 

 

 
Pregnancy OR "Pregnant women" OR "Pregnant woman" AND "Ultraprocessed food" OR "Ultra-
processed foods" OR "Industrialized food" OR "Processed food" OR "Sodium intake" OR "salt 
intake" OR "High-fat food" OR "high-sucrose" OR "soft drink" OR "junk food" OR "sugar-
sweetened beverage" OR "unhealthy diet" OR "Unhealthy dietary habits" OR "Unhealthy dietary 
patterns" OR "unhealthy dietary behaviors" OR "processed meat" OR "western diet" OR Snacks 
AND "Perinatal outcome" OR "gestational weight gain" OR "birth outcomes" OR "Birth weight" OR 
"Hypertensive disorders" OR "Pregnancy-Induced Hypertension" OR "Gestational diabetes" OR 
"Preterm birth" OR "Premature birth" OR "fetal growth" OR "Pregnancy complications" OR "birth 
size OR "Small-for-gestational age"  
 

ProQuest 

 
ab(Pregnancy OR Pregnancies OR Gestation OR Pregnan* OR "Pregnant women" OR "Pregnant 
woman" OR "Woman, pregnant" OR "Women, pregnant" OR Maternal OR Antenatal OR "Maternal 
exposure") AND ab("Ultraprocessed food" OR "Ultraprocessed foods" OR "Ultra-processed food" 
OR "Ultra-processed foods" OR "Industrialized food" OR "Processed food" OR "Ready-to-eat meal" 
OR "ready-to-eat food" OR "Ready-Prepared Food" OR "fast food" OR "non-home-prepared food" 
OR "Sodium intake" OR "salt intake" OR "salt food" OR "Salty food" OR "High-fat food" OR "high-
fat diet" OR "high-sucrose" OR "high-salt" OR "High sodium food" OR "soft drink" OR "highly 
processed foods" OR "refined food" OR "high sugar" OR "junk food" OR "sugar-sweetened 
beverage" OR "sugar-sweetened beverages" OR "unhealthy eating" OR "unhealthy diet" OR 
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"unhealthy nutrition" OR "Unhealthy dietary habits" OR "Unhealthy dietary patterns" OR "unhealthy 
dietary behaviors" OR "unhealthy food" OR "diet quality" OR "dietary energy density" OR "High 
energy density" OR "poor diet" OR "dietary quality" OR "processed meat" OR "western diet" OR 
Snacks OR "processing pattern" OR "added sugar" OR "refined grain") AND ab("Perinatal outcome" 
OR "perinatal outcomes" OR "gestational weight gain" OR "pregnancy weight gain" OR "birth 
outcomes" OR "birth outcome" OR "Birth weight" OR "Hypertensive disorders" OR "Pregnancy-
Induced Hypertension" OR "Gestational diabetes" OR "Blood pressure" OR hypertension OR 
"Gestational Hypertension" OR "Preterm birth" OR "Preterm delivery" OR "Premature birth" OR 
prematurity OR "fetal growth" OR "Pregnancy complications" OR "Pregnancy outcomes" OR 
"pregnancy outcome" OR "outcome of pregnancy" OR "glycemic outcomes" OR "birth size" OR 
Birthweight OR "Neonatal weight" OR "Newborn weight" OR "Small-for-gestational age") 
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Apêndice 3 – Avaliação individual do risco de viés  

 
Table 1. Risk of bias for each individual study assessed by Joanna Briggs Institute critical appraisal checklist for 
cohort studies. 

Studies Criteria 
1* 2* 3* 4* 5* 6* 7* 8* 9* 10* 11* 

Alves-Santos et al., 2019 Y Y Y Y Y Y Y Y Y Y Y 
Ancira-Moreno et al., 2020 Y Y Y Y Y Y U Y Y U Y 
Angali, Shahri & Borazjani, 2020 Y Y Y Y Y Y Y Y Y N Y 
Barbosa et al., 2021 Y Y Y Y Y U N Y Y N Y 
Bärebring et al., 2016 NA Y Y Y Y Y Y N Y Y Y 
Baskin et al., 2015 Y Y Y Y Y U Y Y Y Y N 
Borgen et al., 2012 Y Y Y Y Y Y Y Y Y Y Y 
Brantsæter et al., 2009 Y Y Y Y Y Y Y Y Y U Y 
Chen et al., 2009 Y Y Y Y Y N Y Y Y U Y 
Coelho et al, 2015 N Y N Y Y Y N U U U Y 
Dale et al, 2019 NA Y Y Y Y Y Y Y Y Y Y 
Dominguez et al., 2014 Y Y Y Y Y Y Y Y Y Y Y 
Donazar-Ezcurra et al., 2017 Y Y Y Y Y Y Y Y Y Y Y 
Donazar-Ezcurra et al., 2017 Y Y Y Y Y Y Y Y Y Y Y 
Englund-Ögge et al., 2014 Y Y Y Y Y Y Y Y U U Y 
Englund-Ögge et al., 2014 Y Y Y Y Y Y Y Y Y U Y 
Gomes et al, 2020 Y Y Y Y Y Y Y Y Y Y Y 
Grundt et al., 2016 Y Y Y Y Y Y Y Y Y Y Y 
Günther et al., 2019 Y Y Y Y Y Y Y Y Y Y Y 
Hajianfar et al., 2018 Y Y Y Y Y Y Y Y Y Y Y 
Hajianfar et al., 2018 Y Y Y Y Y Y Y Y Y Y Y 
Hirko et al, 2020 Y Y Y Y Y U Y Y Y Y Y 
Ikem et al., 2019 Y Y Y Y Y Y Y Y Y Y Y 
Itani et al., 2020 Y Y Y Y Y Y Y Y Y Y Y 
Ker et al., 2021 N Y N Y Y N Y Y Y NA Y 
Lamyian et al., 2017 Y Y Y Y Y Y Y Y Y Y Y 
Marí-Sanchiz et al., 2017 Y Y Y Y Y Y Y Y Y Y Y 
Martin et al., 2016 Y Y Y Y Y Y N Y N N Y 
Martin et al., 2016 Y Y N Y Y Y Y Y Y Y Y 
Maugeri et al., 2019 Y Y Y Y Y Y Y Y Y Y Y 
Mikeš et al., 2021 Y Y Y Y Y Y Y N Y U Y 
Mitku et al., 2020 Y Y Y Y Y Y Y Y Y Y Y 
Nascimento et al., 2016 Y Y Y Y Y Y Y N Y Y Y 
Nicolì et al., 2021 U Y Y Y Y U Y N U U Y 
Okubo et al, 2012 Y Y Y Y Y Y Y Y Y Y Y 
Rasmussen et al., 2014 Y Y Y Y Y Y Y Y Y Y Y 
Rohatgi et al., 2017 NA NA Y Y Y Y Y Y Y U Y 
Schimidt et al., 2020 Y Y Y Y Y Y Y Y Y Y Y 
Tamada et al., 2021 Y Y Y Y Y Y N Y Y Y Y 
Teixeira et al., 2020 Y Y Y Y Y Y Y Y Y Y Y 
Tielemans et al., 2015 Y Y Y Y Y U Y Y Y Y Y 
Uusitalo et al., 2009 Y Y Y Y Y Y Y N Y Y Y 
Wen et al., 2013 Y Y Y Y Y Y N Y Y U Y 
Wrottesley, Pisa & Norris, 2017 Y Y Y Y Y Y Y Y Y Y Y 
Yong et al.., 2021 Y Y Y Y Y Y Y Y Y NA Y 
Zhang et al., 2006 Y Y Y Y Y Y Y U Y Y Y 
Zhu et al., 2017 Y Y Y Y Y Y Y Y Y Y Y 

 Y = Yes, N = No, U = Unclear, NA = Not applicable 
1* The two groups were similar and recruited from the same population. 
2* The exposures were measured similarly to assign people to both exposed and unexposed groups. 
3* The exposure was measured in a valid and reliable way. 
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4* The confounding factors were identified. 
5* Strategies to deal with confounding factors were stated. 
6* The groups/participants were free of the outcome at the start of the study (or at the moment of exposure). 
7* The outcomes were measured in a valid and reliable way. 
8* The follow up time was reported and sufficient to be long enough for outcomes to occur. 
9* The follow up was complete, and if not, the reasons to loss to follow up were described and explored. 
10* Strategies to address incomplete follow up were utilized. 
11* Appropriate statistical analysis. 

 
 
 
 
 

Table 2. Risk of bias for each individual study assessed by Joanna Briggs Institute critical appraisal 
checklist for cross-sectional studies. 

Studies Criteria 
1* 2* 3* 4* 5* 6* 7* 8* 

Garay et al, 2019 Y Y Y Y Y Y Y Y 
Grieger, et al., 2014 Y Y Y Y Y Y Y Y 
Loy, Marhazlina & Jan, 2013 Y Y Y Y Y Y Y Y 
Liu et al., 2021 N Y Y Y Y Y N Y 
Marquez, 2012 Y Y Y Y Y Y Y Y 
Rodrigues, Azeredo & Silva, 2020 Y Y Y Y Y Y Y Y 
Zareei et al, 2019 Y Y Y Y Y Y Y Y 
Zuccolotto et al, 2019 Y Y Y Y Y Y Y Y 

 
Y = Yes, N = No, U = Unclear, NA = Not applicable 
1* Criteria for inclusion in the sample clearly defined. 
2* Study subjects and the setting described in detail. 
3* Exposure measured in a valid and reliable way. 
4* Objective, standard criteria used for measurement of the condition. 
5* Confounding factors identified. 
6* Strategies to deal with confounding factors stated. 
7* Outcomes measured in a valid way. 
8* Appropriate statistical analysis. 
 

 

Table 3. Risk of bias for each individual study assessed by Joanna Briggs Institute critical appraisal checklist 
for case-control studies. 

Studies Criteria 
1* 2* 3* 4* 5* 6* 7* 8* 9* 10* 

Abbasi et al., 2019 Y Y Y Y Y Y Y Y Y Y 
Amezcua-Prieto et al, 2019 Y Y Y Y Y Y Y Y U Y 
Asadi et al., 2019 Y Y Y Y Y Y Y Y Y Y 
Chen et al., 2020 Y Y Y Y Y Y Y Y Y Y 
Sedaghat et al, 2017 Y Y Y Y Y Y Y Y Y Y 

Y = Yes, N = No, U = Unclear, NA = Not applicable 
1* Groups comparable other than the presence of disease in cases or the absence of disease in controls. 
2* Cases and controls matched appropriately. 
3* Same criteria used for identification of cases and controls. 
4* Exposure measured in a standard, valid and reliable way. 
5* Exposure measured in the same way for cases and controls. 
6* Confounding factors identified 
7* Strategies to deal with confounding factors stated. 
8* Outcomes assessed in a standard, valid and reliable way for cases and controls. 
9* Exposure period of interest long enough to be meaningful. 
10* Appropriate statistical analysis. 
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Apêndice 4 – Termo de Consentimento Livre e Esclarecido 
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COMITÊ DE ÉTICA EM PESQUISA 

Termo de Consentimento Livre e Esclarecido - TCLE 
 

O (a) Senhor (a) está sendo convidado (a) a participar do projeto ESTADO 
NUTRICIONAL DE IODO, SÓDIO E POTÁSSIO ENTRE GESTANTES, NUTRIZES E 
LACTENTES BRASILEIROS: UM ESTUDO MULTICÊNTRICO – etapa Brasilia, sob a 
responsabilidade do pesquisador Profª Drª Nathalia Pizato. 

O nosso objetivo é avaliar os fatores associados ao estado nutricional de iodo, sódio e 
potássio em gestantes, nutrizes e lactentes em diferentes regiões brasileiras. 

O (a) senhor (a) receberá todos os esclarecimentos necessários antes e no decorrer da 
pesquisa e lhe asseguramos que seu nome não será divulgado, sendo mantido o mais rigoroso 
sigilo através da omissão total de quaisquer informações que permitam identificá-lo(a) 

A sua participação será através de um questionário que você deverá responder no 
setor de Unidades Básicas de Saúde no DF. A sua participação se dará por meio de uma 
consulta, com entrevista sobre dados sociodemográficos e nutricionais se gestante ou 
nutriz. Uma segunda consulta será realizada na casa da participante da pesquisa para a coleta 
de urina e/ou leite materno, e coleta do sal utilizado para tempero no domicílio. Esta segunda 
consulta será agendada de acordo com a disponibilidade da participante da pesquisa. A coleta 
de dados será realizada entre os meses de agosto de 2019 a julho de 2020 em durante a 
consulta com um tempo estimado para realização de consultas de 30 minutos cada para sua 
realização. 

Os riscos decorrentes de sua participação na pesquisa são: 
1. Risco de constrangimento para responder as perguntas do questionário na etapa de 

coleta dos dados socioeconômicos e de saúde. Para minimizar este risco uma equipe de 
profissionais treinada fará as entrevistas em local tranquilo, de modo a deixar a minimizar 
quaisquer desconfortos durante a entrevista. As participantes da pesquisa podem se negar a 
responder qualquer item do questionário, sem prejuízo para as mesmas. Os questionários 
serão identificados por números, impossibilitando assim a identificação do entrevistado, a não 
ser pela equipe de pesquisa. 

2. Risco de constrangimento na coleta do leite materno. Para minimizar este risco a 
coleta do leite será realizada em ambiente residencial privado pela própria nutriz sob a 
supervisão de um profissional habilitado, quando necessário. 

3. Risco de constrangimento ou ferimentos durante a coleta de urina do bebê. Para 
minimizar este risco a coleta das amostras de urina dos bebês será realizada pela própria 
mãe em sua residência após orientação fornecida por um pesquisador da equipe. As mães 
serão orientadas a coletar as amostras de urina de seus filhos somente se estes estiverem 

em condições ideais de saúde e bem-estar para realização de tal procedimento. Caso haja 
necessidade, a coleta das amostras será realizada em data previamente agendada por um 
membro da equipe devidamente capacitado. 

4. Risco de reconhecimento dos participantes da pesquisa por terceiros. Para 
minimizar este risco os questionários bem como os recipientes com as amostras coletadas 
serão identificadas por códigos numéricos restringindo qualquer possibilidade de 
reconhecimento dos participantes por parte de indivíduos alheios à pesquisa. Se você aceitar 
participar, estará contribuindo para a avaliação nutricional e informações sobre saúde e 
alimentação da senhora e seu bebê, além da contribuição para a elaboração de 
llrecomendações específicas para esse grupo de pacientes no Brasil, fortalecendo a política 
nacional de saúde de gestantes e crianças. . 

O (a) Senhor (a) pode se recusar a responder, ou participar de qualquer procedimento 
e de qualquer questão que lhe traga constrangimento, podendo desistir de participar da 
pesquisa em qualquer momento sem nenhum prejuízo para o (a) senhor (a). 

 Rubrica  
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2 
 
 
 
 
 
 
 
 

Não há despesas pessoais para o participante em qualquer fase do estudo, incluindo 

coleta e análise de amostras de sal, urina e leite materno. Também não há compensação 

financeira relacionada à sua participação, que será participante da pesquisa. Se existir 

qualquer despesa 

adicional relacionada diretamente à pesquisa (tais como, passagem para o local da pesquisa, 

alimentação no local da pesquisa ou exames para realização da pesquisa) a mesma será 

absorvida pelo orçamento da pesquisa. 
Os resultados da pesquisa serão divulgados aqui no setor Faculdade de Ciências da 

Saúde UnB – FS podendo ser publicados posteriormente. Os dados e materiais utilizados na 
pesquisa ficarão sobre a guarda do pesquisador. 

Se o (a) Senhor (a) tiver qualquer dúvida em relação à pesquisa, por favor, telefone 
para: Profª Drª Nathalia Pizato, na Faculdade de Ciências da Saúde UnB – FS no telefone 
(61) 99227-7179, no horário 08h às 11h e das 14h às 17h, disponível inclusive para ligação a 
cobrar. nathaliapizato@gmail.com. 

Este projeto foi aprovado pelo Comitê de Ética em Pesquisa da FEPECS-SES/DF. O 
CEP é composto por profissionais de diferentes áreas cuja função é defender os interesses dos 
participantes da pesquisa em sua integridade e dignidade e contribuir no desenvolvimento da 
pesquisa dentro de padrões éticos. As dúvidas com relação à assinatura do TCLE ou os 
direitos do sujeito da pesquisa podem ser obtidos através do telefone: (61) 2017 - 2132 R 6878 
ou e- mail: comitedeetica.secretaria@gmail.com. 

Caso concorde em participar, pedimos que assine este documento que foi elaborado 

em duas vias, uma ficará com o pesquisador responsável e a outra com o Senhor (a). 

 

Nome / assinatura 
 

Pesquisador Responsável 
Nome e assinatura 

 
 
 
 

Brasília, de de2021. 
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Apêndice 5 – Formulário de coleta de dados 
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Apêndice 6 – Recordatório 24-horas 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             

                       Recordatório 24-horas                                   C = caseiro       I = industrializado       NS = não sabe     NA = Não se aplica  

 
DATA: ___|____|_____      ID:______________   DIA DA SEMANA:__________________________________  DIA ESPECIAL? (   ) NÃO    (   ) SIM, QUAL: _______________________ 

H
O

R
A
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Código Foto, 

Unidade padrão, 

g/ml, medida 

caseira 
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