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RESUMO

Introducido: A influéncia do consumo de alimentos ultraprocessados (AUP), durante a
gravidez, nos desfechos antropométricos do bebé ainda ¢ pouco compreendida. Objetivo:
avaliar a influéncia do consumo de AUP durante a gestacdo nas medidas antropométricas do
bebé. Métodos: realizou-se revisdo sistemadtica e coorte prospectiva com maes e seus bebés,
em dois momentos: pds-parto imediato e seis meses pos-parto. Para a revisdo, pesquisaram-se
estudos de coorte e transversais nas bases BVS, Cinahl, Cochrane, Embase, Pubmed, Scopus
e Web of Science, sem restricdes de periodo de tempo avaliado, até margo/2020, tendo como
principais descritores: “Pregnant Women”, “Ultra-processed foods”, “Birth Weight”, “Small
for Gestational Age”, “Infant”, “Newborn”. Na coorte, no primeiro momento, foram obtidas
informacgdes socioecondmicas, demograficas, antropométricas, obstétricas, consumo alimentar
e sobre o pré-natal e estilo de vida materno, além do peso, comprimento, perimetro cefélico e
idade gestacional do recém-nascido. Aos seis meses, realizou-se avaliagdo antropométrica do
bindmio mae/filho. O percentual de energia referente aos AUP foi estimado e categorizado
em tercis e associado as caracteristicas antropométricas dos bebés, por meio da regressao
logistica multinomial e bindria. Resultados: Na revisdo, 17 artigos foram considerados
elegiveis. Foram encontradas: 36 associagdes nulas (sem associacdo estatistica) entre
exposicoes e desfechos; 13 diretas (desfechos versus padrdes alimentares ultraprocessados,
refrigerantes, artificially sweetened beverages, doces e junk food) e 5 inversas (desfechos
versus padroes alimentares ultraprocessados e refrigerantes). Na coorte, no primeiro
momento, foram avaliadas 626 puérperas e seus bebés e, aos seis meses, obtiveram-se dados
antropométricos de 291 criancas. O percentual caldrico médio proveniente do consumo de
AUP na gestacdo (n=626) foi de 30,56%. Na regressao bruta, houve maior chance de peso ao
nascer insuficiente entre filhos de maes classificadas no maior tercil de consumo de AUP
(OR:1,72 1IC 95%1,09-2,70; p=0,020). Tal associacdo ndao foi mantida apds ajustes por
variaveis de confusdo. Aos seis meses, ndo houve associagdo entre o consumo de AUP e os
indices antropométricos dos bebés (p>0,05). Conclusao: a maioria da literatura avaliada nao
demonstrou influéncia do consumo de AUP na gestacao nas medidas antropométricas do bebé
at¢ um ano de vida e apontou menor nimero de associagdes diretas e inversas entre as
exposicoes e desfechos analisados. De modo similar, na coorte, ndo houve associagdo entre o

consumo de AUP na gestacao e os desfechos antropométricos do bebé€, ao nascimento e seis



meses pos-parto, provavelmente pela multifatorialidade da antropometria e interferéncia dos

fatores sociodemograficos, gestacionais e ambientais nos desfechos.

Palavras-chave: Alimentos ultraprocessados, gravidez, peso ao nascer, crianga, consumo

alimentar.



ABSTRACT

Introduction: The influence of ultra-processed foods (UPF) consumption during pregnancy
on baby's anthropometric outcomes is still poorly understood. Objective: to investigate the
influence of UPF consumption during pregnancy on baby's anthropometric measurements.
Methods: a systematic review and a prospective cohort study with mothers and their babies
were carried out in two moments: immediate postpartum and six months postpartum. For the
review, cohort and cross-sectional studies were researched in BVS, Cinahl, Cochrane,
Embase, Pubmed, Scopus and Web of Science databases, with no restrictions of the evaluated
period of time, until March/2020. The main descriptors were: Pregnant Women, Ultra-
processed foods, Birth Weight, Small for Gestational Age, Infant, and Newborn. In the
cohort at the first moment, socioeconomic, demographic, anthropometric, and obstetric
information, food consumption and prenatal and maternal lifestyle data were obtained in
addition to the weight, length, head circumference and gestational age of the newborns. At six
months, anthropometric data of mothers and children were obtained. The percentage of
energy related to the UPF was estimated and categorized into tertiles and associated with the
anthropometric data of the babies through multinomial and binary logistic regression.
Results: In the review, 17 articles were considered eligible. The results showed: 36 non-
significant associations between the exposures and the outcomes; 13 direct associations
(outcomes versus ultraprocessed dietary patterns, soft drinks, artificially sweetened beverages,
sweets, junk food) and 5 inverse associations (outcomes versus ultraprocessed dietary
patterns, soft drinks). In the cohort, at post-partum, 626 puerperal mothers and children were
evaluated and, at six months, anthropometric data from 291 children were obtained. The
average caloric percentage from the consumption of UPF during pregnancy (n=626) was
30.56%. In the unadjusted regression, there was a greater chance of insufficient birth weight
among children of mothers classified in the highest tertile of UPF consumption (OR=1.72
95%CI 1.09-2.70; p=0.020). This association was not maintained after adjustments for
confounding variables. At six months, there was no association between UPF consumption
and babies' anthropometric indices (p>0.05). Conclusion: most of the evaluated literature did
not demonstrate the influence of UPF consumption during pregnancy on the anthropometric
measurements of the newborn up to one year and denoted a smaller number of direct and
inverse associations between the exposures and the outcomes. Similarly, in the cohort, there
was no association between the consumption of AUP during pregnancy and the

anthropometric outcomes of the baby, at birth and six months postpartum, probably due to the



multifactorial nature of anthropometry and the interference of sociodemographic, gestational

and environmental factors in the outcomes.

Keywords: Ultra-processed foods, pregnancy, birth weight, child, food consumption.
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INTRODUCAO



1. INTRODUCAO

A ingestdo alimentar durante a gravidez ¢ um dos aspectos modificdveis mais
importantes que podem exercer influéncia substancial no peso e na satde da crianga ao
nascimento e em longo prazo. No entanto, a associacdo entre nutricdo materna e crescimento
fetal ¢ complexa e também influenciada por varios fatores bioldgicos, socioecondmicos €
culturais e que variam amplamente entre populacdes e areas geograficas'. Cumpre salientar
que nos primeiros mil dias - periodo que vai desde a concepgao até o fim do segundo ano de
vida da crianga - a boa nutri¢do materno/infantil e o crescimento saudavel do bebé podem
trazer beneficios que se prolongam por toda a vida®.

Entretanto, apesar da importancia da alimentagdo para a saide do bindmio mae/filho,
nas ultimas décadas, observam-se mudancas nos habitos alimentares da populagdo,
principalmente quanto a substitui¢do de alimentos caseiros e naturais (denominados in natura
e minimamente processados) por alimentos ultraprocessados (AUP), com elevada densidade
energética e baixa qualidade nutricional’, inclusive no periodo gestacional, o que pode
influenciar o estado nutricional do recém-nascido e, posteriormente, da crianca’. Esses
alimentos possuem caracteristicas que favorecem o consumo excessivo de energia, como
hiperpalatabilidade, longa duracdo e facilidade de transporte, os quais facilitam o hébito de
comer entre refei¢des e fazer lanches rapidos”.

A classificacdo dos alimentos segundo os graus de processamento, nomeada de
NOVA, ¢ a base do Guia Alimentar para a Populagdo Brasileira e apresenta um conjunto de
informagdes e recomendagdes sobre alimentagdo que objetivam promover a saude de
individuos, familias e comunidades e da sociedade brasileira. A classificacao citada agrupa os
alimentos em quatro grupos segundo a extensao e o propdsito do processamento a que sao
submetidos. Os AUP, alvo do presente trabalho, tém a sua fabricagdo, em geral, realizada por
industrias de grande porte e envolve diversas etapas e técnicas de processamento € muitos
ingredientes, como sal, aglcar, Oleos e gorduras e substidncias de uso exclusivamente
industrial e quantidades reduzidas em vitaminas, minerais e outras substancias com atividade
bioldgica que estdo naturalmente presentes em alimentos in natura ou minimamente
processados”.

Recente Pesquisa de Orcamentos Familiares (POF/2017-2018)° apontou uma

participacdo crescente dos AUP no total de calorias determinado pela aquisicao alimentar
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domiciliar, passando de 12,6% em 2002-2003, a 16,0% em 2008-2009 e alcancando 18,4%
em 2017-2018°.

Tais alimentos sdo inadequados para serem consumidos por gestantes’ tendo em vista
as modificacdes em sua composicdo nutricional, pois um aporte de nutrientes, tanto
insuficiente quanto excessivo nesse periodo, pode alterar o desenvolvimento fetal e,
consequentemente, favorecer o nascimento de bebés com desvios no peso normal?®, Ademais,
além do peso do bebé, o comprimento e o perimetro cefalico ao nascer também refletem o
ambiente fetal”'”.

Deste modo, o baixo peso ao nascer (BPN) (< 2.500g) ou peso insuficiente (PIN)
(peso de nascimento entre 2.500g e 2.999¢g) e de outro lado a macrossomia fetal (> 4.000g)
podem ser decorrentes, dentre varios outros fatores, dos habitos alimentares e aporte de
nutrientes inadequados durante o periodo gestacional®'!. Tais desfechos antropométricos ao
nascimento também podem estar relacionados a condi¢des socioeconOmicas, ambientais e
assistenciais as quais a mulher se encontra durante o periodo de gestacio''.

Estudos tém mostrado que o PIN, assim como o BPN, esta associado a maior
morbimortalidade infantil e a consequéncias em longo prazo, como alteracdes de crescimento
e desenvolvimento, retardo mental e distarbios de aprendizado'”. J4 a macrossomia fetal est4
relacionada a asfixia neonatal, maior risco de hipoglicemia, trabalho de parto prematuro, entre
outros. Além disso, o crescimento fetal inadequado aumenta o risco do desenvolvimento de
doencas cronicas no futuro®.

No mundo, a taxa de BPN ¢ de 16%, segundo relatério do Fundo das Nacdes Unidas
para a Infancia (UNICEF) em 2016". No Brasil, os nascimentos de recém-nascidos com PIN
representam cerca de 1/3 do total de nascimentos, sendo trés a quatro vezes mais elevada a
incidéncia do que os nascimentos de criangas com BPN'*. Em 2010, dos 2.859.600 nascidos
vivos, 204.054 (7,1%) apresentaram BPN'’.

Ja a prevaléncia mundial de excesso de peso ao nascer esta entre 0,5% na India a
14,5% na Argélia. A estimativa para 2025 ¢ a de que o mundo tenha 70 milhdes de criancas
nascidas com excesso de peso, o que ¢ considerado um grave problema de saude publica. No
Brasil, as taxas de excesso de peso ao nascer variam de 4,1 a 30,1% e diferem
consideravelmente segundo a regido em que o estudo foi conduzido'®.

H4 ainda que se ponderar sobre a influéncia do aleitamento materno como mediador
dessas relagdes. O leite humano contém hormdnios € componentes que irdo atuar sobre o

crescimento, a diferenciagdo e a maturagdo funcional de 6rgdos especificos, afetando varios
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aspectos do desenvolvimento'’. Ademais, hé indicios de que o aleitamento materno teria um
efeito protetor contra a obesidade por diferentes mecanismos, tais como um melhor
desenvolvimento da auto-regulacdo da ingestdo de alimentos e o processo de imprinting
metabodlico o qual, substancias bioativas, como leptina e grelina, presentes no leite materno,
podem influenciar a proliferacdo e a diferenciacio dos adipdcitos do bebé'®"”.

Ademais, o leite materno oferece diferentes experiéncias de sabores € aromas que vao
refletir os habitos alimentares maternos e a sua cultura alimentar, além de contribuir para
melhor introducao da alimentacao complementarlg.

Diante do exposto, a qualidade geral da dieta durante a gravidez, ou padrdes de
consumo alimentar consistentes com uma dieta rica em nutrientes, mostram-se positivamente
associados com o adequado crescimento do feto e peso ao nascer™®, além de favorecer os
resultados de saude, a longo prazo, do bindmio mée/filho?’. Ademais, a nutri¢do materna é um
fator de risco modificavel de importancia para a satide publica que pode ser integrado aos
esfor¢os para evitar resultados adversos ao nascimento com repercussoes futuras na vida do
individuo®'.

Assim, avaliar o consumo de AUP, sobretudo em periodos criticos como a gestagao,
torna-se importante estratégia no diagnostico do estado nutricional € acompanhamento das
condi¢des de saude materno-infantil. Entretanto, at¢ o momento, os estudos desse tipo sdo
escassos no Brasil. Ademais, agcdes que possam ser desenvolvidas, em especial nos primeiros
mil dias, como a gestacdo, se caracterizam como janelas de oportunidades e devem ser
priorizadas, nos niveis individual e coletivo, com vistas a favorecer a nutricdo e o
desenvolvimento saudaveis”.

Nessa perspectiva, analisou-se, no presente estudo, a influéncia do consumo de

alimentos ultraprocessados durante a gestacdo nas medidas antropométricas do bebé.
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REVISAO DE
LITERATURA



2. REVISAO DE LITERATURA

A presente revisdo de literatura contempla um artigo de revisdo sistematica contendo
as principais contribuigdes da literatura cientifica sobre a influéncia do consumo de alimentos
ultraprocessados durante a gestacao nas medidas antropométricas do bebé, do nascimento ao
primeiro ano de vida. Tal revisao encontra-se aprovada para publicacdo na Revista Brasileira
de Satide Materno-Infantil.

De forma complementar, foi elaborado um referencial tedrico, no qual foram
abordados topicos importantes para a compreensao deste estudo e que ndo constam na revisao
sistematica - influéncias adicionais nas medidas antropométricas do bebé do nascimento aos
seis meses de vida: fatores socioecondmicos e demograficos, antropométricos e obstétricos,

relativos ao pré-natal e estilo de vida e aleitamento materno.
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2.1 Artigo 1

Titulo: “Influéncia do consumo de alimentos ultraprocessados durante a gestacdo nas
medidas antropométricas do bebé, do nascimento ao primeiro ano de vida: uma revisao

sistematica”

Revista: Revista Brasileira de Satide Materno-Infantil (Aceite em Anexo A)
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RESUMO

Objetivos: realizar uma revisao sistematica de estudos que investigaram a influéncia
do consumo de alimentos ultraprocessados (AUP) na gestagdo nas medidas antropométricas

do recém-nascido até um ano de idade.
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Métodos: foram pesquisados estudos de coorte e transversais nas bases BVS, Cinahl,
Cochrane, Embase, Pubmed, Scopus ¢ Web of Science at¢ marco de 2020, tendo como
principais descritores: “Pregnant women”, “Ultra-processed foods”, “Birth weight”, “Small
for Gestational Age”, “Infant”, “Newborn”.

Resultados: dezessete artigos foram considerados elegiveis e avaliaram as associagdes
entre as exposigoes: padrdes alimentares ultraprocessados; refrigerantes, sugar-sweetened
beverages ou artificially sweetened beverages; fastfood, junkfood, doces e snacks e 0s
desfechos: peso ao nascer e suas classificagdes; comprimento e perimetro cefalico ao
nascimento; adequagdes do peso ao nascer segundo idade gestacional; e indices peso/idade,
comprimento/idade, indice de massa corporal/idade e peso/comprimento. Foram encontradas:
36 associacOes nulas entre exposi¢des e desfechos avaliados; 13 diretas (desfechos versus
padrdes alimentares ultraprocessados, refrigerantes, artificially sweetened beverages, doces ¢
junkfood) e 5 inversas (desfechos versus padroes alimentares ultraprocessados e
refrigerantes).

Conclusdes: a maioria da literatura avaliada ndo demonstrou influéncia do consumo
de AUP na gestacdo nas medidas antropométricas do recém-nascido até um ano de vida e
apontou um menor numero de associacdes diretas e inversas entre as exposi¢does € 0s

desfechos analisados.

Palavras-chave: Alimentos ultraprocessados, Gravidez, Peso ao nascer, Crianga, Consumo

alimentar

ABSTRACT

Objectives: to perform a systematic review of studies that investigated the influence
of ultra-processed foods (UPF) consumption during pregnancy on child’s anthropometric
parameters up to one year of age.

Methods: cohort and cross-sectional studies were searched in BVS, Cinahl, Cochrane,
Embase, Pubmed, Scopus and Web of Science databases until March 2020, and the main
descriptors were: “Pregnant Women”, “Ultra-processed foods”, “Birth Weight”, “Small for
Gestational Age”, “Infant”, “Newborn”.

Results: seventeen articles were considered eligible and evaluated the associations

between the exposures: ultra-processed dietary patterns; soft drinks, sugar-sweetened
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beverages, artificially sweetened beverages; fast food, junk food, sweets, snacks and the
outcomes: birth weight and its classifications; length and head circumference at birth; birth
weight adjustments according to gestational age; weight/age, length/age, body mass index/age
and weight/length indices. The results showed: 36 non-significant associations between the
exposures and the outcomes; 13 direct associations (outcomes versus ultra-processed dietary
patterns, soft drinks, artificially sweetened beverages, sweets, junk food) and 5 inverse
associations (outcomes versus ultra-processed dietary patterns, soft drinks).

Conclusions: most of the evaluated literature did not demonstrate the influence of
UPF consumption during pregnancy on the anthropometric measurements of the newborn up
to one year of age and denoted a smaller number of direct and inverse associations between
the exposures and the outcomes.

Key words: Ultra-processed foods, Pregnancy, Birth weight, Child, Food consumption.

INTRODUCTION

Despite the importance of food for maternal and child health, recent changes in the
eating habits of the population can be observed, mainly regarding the replacement of natural
foods (in natura and minimally processed foods) with ultra-processed foods which have high
energy density and low nutritional quality. This information is critical given that such
replacements happen even during the gestational period, interfering with the nutritional status
of the newborn, and later, of the child.?

Pesquisa de Orcamentos Familiares (POF/2017-2018)* highlighted a relevant
increasing share of ultra-processed foods in the total calories determined by household food
acquisition, from 12.6% in 2002-2003 to 16.0% in 2008- 2009 and reaching 18.4% in 2017-
2018.

On this basis, maternal diet can influence the pre-gestational body mass index (BMI)
and excessive gestational weight gain, besides being one of the main factors that interfere
with pregnancy outcomes. The maternal metabolic profile may be damaged by an unhealthy
diet (rich in saturated fats, sodium and sugar, and low in fiber, vitamins, and minerals),
increasing oxidative stress and insulin resistance, and consequently, increasing fat and glucose
transfer to the fetus.’

Thus, abnormalities in fetal growth patterns can result in newborns small (SGA) or

large for gestational age (LGA), with a great impact on the public health system — the high
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cost of medical and hospital expenses due to prolonged use of neonatal intensive care units, as
well as a potential increase in neonatal and infant morbidity and mortality.°

The World Health Organization (WHO) considers SGA the newborns with a birth
weight below the 10th percentile for gestational age and sex, and LGA those with a percentile
higher than 90.” It is estimated that babies are born SGA or LGA in 20% out of all births.®

SGA newborns present a great risk of hypoxia during delivery, neonatal
hypoglycemia, and necrotizing enterocolitis, a serious intestinal infection. Unlikely, the birth
of LGA babies is associated with prolonged delivery, excessive maternal bleeding, severe
vaginal ruptures, and cesarean section. Also, changes in growth, which start during the
gestational period, can negatively affect the health of the baby, increasing the risk of future
diabetes and cardiovascular diseases, for instance.®

In this sense, the first postpartum year accounts for accelerated growth of the child and
great biological vulnerability, due to the influence of factors such as birth conditions and
extrauterine adaptation, socioeconomic conditions, access to health care, housing, sanitation,
hygiene, and enough quality and quantity of food. Therefore, monitoring the child becomes
essential in this age group, as studies have shown that linear growth déficits that can be fully
recovered begin around the 3rd month of life and continues for two or three years.’

Furthermore, the first postpartum year is inserted in the first thousand days of the
baby's life, which starts after conception until the age of two and represents a window of
opportunities to improve child health and to implement effective instruments to reduce
malnutrition and contribute to the child healthy growth and development, leading to positive
impacts on adult health."

Studies have been carried out to clarify the associations between the general quality of
the diet and birth weight, and the risks of SGA and LGA, even so those associations are not
well marked.® Besides, the influence of an unhealthy maternal diet composed of ultra-
processed foods during pregnancy on the weight gain of the baby is uncertain'', there is still a
lack of studies on topics like that in Brazil.

Therefore, considering the importance of assessing the baby's anthropometric
measurements to promote child health, and the increasing prevalence of ultra-processed foods
consumption worldwide, this study aimed to conduct a systematic review of articles that
investigated the influence of ultra-processed foods consumption during pregnancy on the

anthropometric measurements of the baby in the first year of life.
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METHODS

The present study is a systematic review of scientific articles that assess the
association between the intake of ultra-processed foods during pregnancy and the
anthropometric measurements of the baby, from birth to one year. As a strategy to elaborate
the research question - "Is there any scientific evidence in the literature on the influence of the
intake of ultra-processed foods during pregnancy, on the anthropometric measurements of the
baby from birth to one year?" — and to direct the bibliographic search, the anagram PECOS
was used, which represents "population", "exposure", "comparison", "outcome" and
"design".'> In the present study, population refers to the pregnant women, the exposure
represents the intake of ultra-processed foods during pregnancy, the outcome analyzed is the
anthropometric measurements of the baby from birth to one year, and the design of the
selected articles are transversal and longitudinal. The selection of articles was carried out
through bibliographic search in the BVS databases (Biblioteca Virtual em Saude/Virtual
Library in Health); Cinahl; Cochrane; Embase; Pubmed; Scopus e Web of Science. The
search terms used were related to the anthropometric measurements of the baby (from birth to
1 year), to the intake of ultra-processed foods, and to the period of interest - pregnancy. The
search  strategy was composed of combinations of the following terms:
(((((((((("Pregnancy"[Mesh]) OR "Pregnant Women"[Mesh])) OR
("Pregnancy"[Title/Abstract] OR "Pregnant Women"[Title/Abstract])))))) AND ((("Ultra-
processed"[Title/Abstract] OR  "Ultra-processed foods"[Title/Abstract] OR  "ultra
processed"[Title/Abstract] OR "ultraprocessed"[ Title/Abstract] OR "ultra-
processed"[Title/Abstract] OR "ready-to-eat"[ Title/Abstract] OR "ready-to-
consume"[Title/Abstract] OR  "industrialized  foods"[Title/Abstract] OR  "fast-
food"[Title/Abstract] OR "fast food"[Title/Abstract] OR "fastfood"[Title/Abstract] OR "junk
food"[Title/Abstract] OR "prepared food"[Title/Abstract] OR "candy"[Title/Abstract] OR "ice
cream"[Title/Abstract] OR "chocolate"[Title/Abstract] OR "carbonated
beverage"[Title/Abstract] OR "soft drink"[Title/Abstract] OR "sweetened
beverage"[Title/Abstract] OR "snacks"[Title/Abstract] OR "Sausage"[Title/Abstract] OR "hot
dog"[Title/Abstract] OR "Burger"[Title/Abstract] OR "dietary patterns"[Title/Abstract] OR
"dietary behaviors"[Title/Abstract] OR "dietary habits"[Title/Abstract] OR "artificially
sweetened  beverages"[Title/Abstract] OR  "cookie"[Title/Abstract] OR  "salty
snacks"[Title/Abstract] OR  "chocolate drink mix"[Title/Abstract] OR  "refined
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grains"[Title/Abstract] OR "sugar-sweetened beverages"[Title/Abstract] OR '"ready-to-heat
products"[Title/Abstract] OR "cake mixes"[Title/Abstract] OR "biscuits"[Title/Abstract] OR
"chips"[Title/Abstract] OR "hamburguer"[ Title/Abstract] OR "packaged
soups"[Title/Abstract] OR "breakfast cereals"[Title/Abstract] OR "chicken
nuggets"[Title/Abstract])))) AND ((((((("Birth Weight"[Mesh]) OR "Infant, Small for
Gestational Age'"[Mesh]) OR "Infant, Newborn"[Mesh]) OR "Infant"[Mesh])) OR ("Birth
Weight"[Title/Abstract] OR "Infant, Small for Gestational Age"[Title/Abstract] OR "Weight
by Age"[Title/Abstract] OR "Body Weight"[Title/Abstract] OR "birth weight-for-
length"[Title/Abstract] OR "birth weight for length"[Title/Abstract] OR "Weight-for-
length"[Title/Abstract] OR "Weight for Length"[Title/Abstract] OR "weight-for-
age"[Title/Abstract] OR "Weight for age"[Title/Abstract] OR "length-for-age"[Title/Abstract]
OR "Length for age"[Title/Abstract] OR "head circunference" OR "head circunference-for-
age"[Title/Abstract] OR "head circunference for age"[Title/Abstract] OR "Large for
gestational age"))))))). There were no restrictions on the period of time evaluated, but all
works needed to be original studies conducted in human beings. The survey included every
article published until March 2020. In addition to the electronic search, the reviewers also
performed a manual analysis on the reference list for each study included, to identify those
potentially relevant studies that were not found in the initial investigation.

Observational studies - cohort and cross-sectional - published in Portuguese, English,
and Spanish were selected for the present review. Eligibility criteria included studies with
human beings that assessed the association between the intake of ultra-processed foods
(exposure) during the gestational period and the anthropometric measurements of the baby
(outcome) from birth to one year.

The exposure variable was the intake of any ultra-processed foods as defined in the
NOVA classification.” Ultra-processed foods are industrial formulations entirely, or for the
most part, produced from substances extracted from food (oils, fats, sugar, starch, proteins),
derived from food constituents (hydrogenated fats, modified starch), or synthesized in a
laboratory to provide products with attractive sensory properties. They are ready-to-eat or
ready-to-heat foods, therefore, little or none culinary preparation is needed, making them
accessible and convenient. They are usually combined with a sophisticated use of additives to
make them durable and hyper-palatable. However, they have very low nutritional quality and

tend to limit the intake of in natura or minimally processed foods.’
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As an exclusion criteria, for studies that assessed the intake of ultra-processed foods in
the form of dietary patterns, the pattern should mostly contain ultra-processed foods, as
defined in the NOVA? classification. The articles that investigated food intake through food
indexes (diet quality index) were not taken into consideration, as it would not be possible to
discriminate the consumption of ultra-processed foods.

As for the outcomes, the anthropometric measurements of the baby at birth and at any
time until the end of the first year were evaluated: birth weight and its deviations - low birth
weight (<2,500g)" and macrosomia (birth weight > 4.000g)'"*, birth length and head
circumference; weight/gestational age and their classifications - small/gestational age (SGA),
appropriate/gestational age (AGA) and large/gestational age (LGA) and anthropometric
indexes - weight/age (W/A), length/age (L/A), body mass index/age (BMI /A), and
weight/length (W/L).

The articles found in the databases through the electronic search were stored in the
EndNote® program to organize the references and eliminate duplicates. Then, two
independent reviewers made the selection of initial articles after reading the titles, abstracts
and keywords. After the initial selection of the articles, the Kappa test was performed to test
the agreement between the evaluators, for which the statistical program Statistical Package for
the Social Sciences® (SPSS) version 19.0 was used. Byrt'> criteria were adopted to classify
the result of the concordance test as: slight agreement: 0.21-0.40, fair agreement: 0.41-0.60,
good agreement: 0.61-0.80 and very good agreement: 0.81-1.00. The works selected in this
stage were read in full and evaluated according to the eligibility criteria. A third reviewer
judged whether the chosen articles would be eliminated or excluded in situations where the
two reviewers disagreed.

The following data were extracted after the complete analysis of the selected articles:
author, country and year of publication; study design; sample size (n) and maternal age (mean
in years and standard deviation); method of assessing food consumption and exposure;
assessed anthropometric measurements of the baby and how these measurements were
obtained — measured /self-reported; variables used to control confusion (adjustment variables)
and main results.

The general and methodological quality of observational studies was assessed
according to STROBE (Strengthening the Reporting of Observational Studies in
Epidemiology).'® The maximum score that can be achieved in this assessment is 22 points, of

which 9 points refer to the section “methods” of the studies.
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RESULTS

A total of 1551 articles was found, and after removing duplicates (n=509), 1042 titles,
abstracts, and keywords remained to be analyzed (Figure 1). The Kappa concordance index
found was 0.731, indicating good agreement."” Having read the titles, abstracts, and keywords
and keeping the eligibility criteria, the reviewers excluded 986 articles, leaving 56 to be read
in full (Figure 1).

After the full reading, the reviewer 1 excluded 31 articles, and the reviewer 2 excluded
41 articles. The two reviewers agreed to the selection of 11 studies and disagreed over 18. A
third reviewer judged the relevance of the 18 articles on which the two previous reviewers
disagreed and decided to exclude 12 of them. Thus, 17 studies were considered eligible for the
current review. Figure 1 displays the reasons for exclusions.

Regarding the quality of the studies,'® the total average and the “Methods” section got
17.26 (SD =1.76) and 7.01 (SD = 0.58) points, respectively.

Table 1 presents the main characteristics and results of the studies assessed, which
were published between 1995 and 2019.

17-21

Among the selected articles, five were conducted in the United States' ™, two in

8,22 211 and one in Germany,24 one in Spain,25 one in Ghana,26 one in

Norway, *” two in Australia,
Canada,27 one in Netherlands,28 one in New Zealand,” one in Englemd30 and one in Brazil’
(Table 1).

5,8,11,17-22,24,27,28,30
n = 13) and

Most of the studies were of prospective cohort design (
four were cross-sectional®*>?*?°. The sample size ranged from 127> to 65,904° women, with
seven studies presenting over 1,000 participants®'®**?*2723% (Tap]e 1).

Maternal age was not presented in most part of the articles (n=11). In the others, there
was a variation from 24.20 (SD 5.40) years®' to 32.50 (SD 4.60) years®’ (Table 1).

5,8,11,17,19,22,24,26,27-29 .
”””” of the seventeen articles selected for

It is noteworthy that in eleven
this review, the mothers in the sample presented some comorbidity before or during
pregnancy, such as gestational diabetes, hypertension (including pre-eclampsia),
overweight/obesity, depression, eating disorders (nausea during pregnancy), and chronic
illnesses such as chronic hypertension, kidney diseases, and systemic lupus erythematosus.

. . 26,29
Out of the twelve studies, two were cross-sectional™”

and the others were cohort (Table 1).
Besides the use of these variables (maternal comorbidities) in the adjustment of the

multivariate model, other treatments were used to remove confounding factors related to these
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comorbidities such as analysis of variance and chi-square tests,”® or multivariate analyses®® to
verify whether there was an association between maternal comorbidities and dietary patterns.
In Alves-Santos et al. research,’ a direct acyclic graph used for each outcome was developed
to identify a minimal yet sufficient set of covariates to remove confusion from the analysis
statistic. Only two studies'*** lack information on how these maternal comorbidities variables
were considered.

Food consumption was investigated using mostly the food frequency questionnaire
(FFQ). Sixteen studies™®!'"!71%2930 yqed this instrument, and one opted for a questionnaire
prepared by the authors themselves'® (Table 1). In the latter, Moss and Harris" prepared a
questionnaire to assess the weekly intake of fast food, including the frequency of consumption
in typical fast-food chains like McDonald’s and Kentucky Fried Chicken.

The moment to assess food consumption through the FFQ assigned to mothers varied

8,11,17,18,20,22,24-27,29,30

from the first to the third trimester of pregnancy or it was considered the

5,19,23,28

previous months to pregnancy and, this moment was not included in one study.’’

Regarding the analysis of food consumption (exposure), ten studies carried it out using
dietary patterns, mostly composed of ultra-processed foods,™!" 182123262830 fiye  for
beverages such as soft drinks, sugar-sweetened beverages (regular pops or soft drinks, and
sugar or honey added to tea or coffee) or artificially sweetened beverages (diet soft drinks,

20,22,24,25,27

soft drinks and artificial sweetener added to tea or coffee) and four through

investigation of the consumption of “fast food”, “junk food” (soft drinks, fast food and/or
processed meats and chips) and specific foods such as sweets and snacks.'"'*2%2*

In the studies that evaluated dietary patterns, the authors described the patterns and
wrote phrases indicating that the foods were ultra-processed: “fast food (rich in saturated fat

and energy)” >'’; “snacks with high sugar/energy content”®; “Processed foods low in

nutrients and dense in energy, high in saturated and trans fats, sodium and refined sugars™'®;
“Junk food (unhealthy, energy-dense, low-nutrient diet) associated with increased levels of
obesity”zg; “Processed foods with a high-fat content™ 0; “Foods rich in calories and low in
nutrients, high in sodium and sugar”.21 Also, foods such as cakes, sweet pies, and sweets are
generally considered to be ultra-processed foods, as noted in the Pesquisa de Or¢amentos
Familiares®, keeping in mind that homemade sweets and cakes are consumed by a smaller
portion of the population.”*

The ultra-processed groups included: “high Western” pattern — salty and sweet snacks,

desserts, processed meat, sweetened beverages, french friesg; “fast food and candies” pattern -

34



fast food and snacks, cakes, cookies, sweets or dessertss; “latent class1” pattern - processed
meats, french fries, sweets, salty snacks and soft drinks'’; "nonhealth conscious diet" pattern -
sweetened drink, ice cream, chocolate energy drink, milk drinks and soda”; "processed"
pattern - processed meat, fast food, snacks, sweets and soft drinks'® and "high-
fat/sugar/takeaway" pattern - ready-to-eat foods, potato chips.*

Other ultra-processed patterns included: ‘“energy-rich dietary pattern” - breakfast
cereals, margarine, snacks/sweets”®; "junk food" pattern - ice cream, cookies, cakes,
sweetened cereal, crisps, chocolate bars and chocolate energy drink®; “processed” pattern -
sausages and burgers, chips and crisps and “confectionery” pattern - confectionery, chocolate,
sweets, cookies, cakes™ and “Nutrient Dilute” pattern - salty snacks, cakes, cookies, pastries,
gelatine dessert and ice cream.”!

The most investigated anthropometric measurements in the studies were those at birth,

8,18,19,21,22,24,26,28, 11,20,22,24
»10,19, and

such as birth weight. % Other authors prioritized macrosomia
adequacy of weight for gestational age index - SGA®**?*** and LGA.>***** In thirteen
studies the measurements were measured - in eleven, they were obtained from hospital

5,8,11,17,18,22,24,26,28-30 20,27

records and in two they were measured by the researchers; in three

192123 and in one study®, such information was

studies they were self-reported by the mothers
not mentioned (Table 1).

The direct associations between the consumption of ultra-processed foods and the
anthropometric measurements of babies were found in six studies of this present
review’:$11:202527
Englund-Ogge et al.® identified that the “high prudent” pattern (composed of
vegetables, fruits and whole grains) was associated with the lowest birth weight (f = -0.041;
95% CI -0.068—0.013) and with fewer chances of LGA (OR = 0.84; 95% CI: 0.75-0.94)
when compared to the “high Western” pattern. On the other hand, in the study by Alves-
Santos et al.” the “fast food and candies” pattern was associated with a greater chance of LGA
babies (OR = 4.38; 95% CI 1.32—14.48) and with length at birth> percentile 90 (OR = 4.81;
95% CI 1.77-13.07). Both studies had a longitudinal design (prospective cohort; Table 1).

In a cross-sectional evaluation, Gomez Roig et al.” verified a higher consumption of
Coke among mothers in the SGA group (p = 0.004), while mothers in the AGA group drank
more diet Coke (p = 0.03). Among mothers of normal weight, Phelan et al.” reported in a

prospective cohort, a higher birth W/A of the baby (B = 0.16; p = 0.04) in those mothers with
a higher intake of soft drinks during pregnancy (Table 1).
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The cohort study by Azad et al’’ described a direct association between the daily
intake of artificially sweetened beverages and the BMI/A of the 1-year-old baby (adjusted B =
0.22; 95% CI 0.02—0.41) (Table 1). Phelan et al*® described in a research of the same design,
that in overweight/obese mothers, the highest percentage of calories from sweets during
pregnancy was associated with higher birth W/A (B = 0.19; p = 0.004) and at 6 months ( =
0.30; p = 0.002), greater chance of birth weight> 4.000g [OR = 1.1; 95% CI 1.0-1.2; p =
0.004] and LGA babies [OR = 1.2; 95% CI 1.1-1.3; p = 0.002] (Table 1).

In the longitudinal study by Wen et al'', mothers who did not follow a "junk food" diet
pattern during pregnancy were less likely to have a newborn weighing> 4,000g (OR = 0.36;
95% C10.14 —0.91; p=0.03) (Table 1), compared to those who followed such a pattern.

The inverse associations with the outcomes have been demonstrated in 4
studies®™******. Grieger et al* showed in a cross-sectional evaluation, that an increase of 1
standard deviation in the scores of the "high-fat/sugar/takeaway" pattern was associated with
shorter birth length (Pa = -0.5cm; 95% CI-0.8—-0.1; p=0.004). Likewise, Englund-Ogge et al®
noted in a prospective cohort, a greater chance of the birth of SGA babies (OR = 1.25; 95%
CI: 1.02—1.54) among mothers belonging to the “high prudent” pattern compared to those of
the “high western” pattern (Table 1).

In the longitudinal study by Gunther et al.**, the daily consumption of a glass (200mL)
of soft drink by the pregnant woman, before or on the 12th gestational week, reduced birth
weight in 10.90g (95% CI -18.17—-3.64; p=0.003) and, after the 29th week, the reduction was
8.19g (95% CI -16.26—-0.11; p = 0.047) per glass of soft drink. In the research by Grundt et
al.”, the intake of 100 mL of soft drink was associated with a reduction of 7.8 g (95% CI -
10.3—5.3) in birth weight and fewer chances of birth weight> 4,500g (OR=0.94; 95% CI
0.90—0.97) (Table 1).

Non-significant associations between the exposures and the outcomes were pointed
out in eight studies that investigated the influence of ultra-processed patterns in the

17,18,21,28,30
50 and  three cross-

anthropometric measurements of the baby, in five cohorts
sections®***’ (Table 1).

Such associations were also highlighted in the studies by Gunther et al** in which soft
drinks consumption by the mother was not associated with low birth weight (LBW), birth
weight> 4,000g, SGA and LGA, and in the studies by Phelan et al.?® in which the intake of
soft drinks was not associated with the child's W/A at six months, birth weight> 4,000 g and

LGA (data not presented in a table). In the study by Azad et al*’, non-significant association
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between the exposure and the outcome was also observed between the intake of sugar-
sweetened beverages and the BMI/A of the 1-year-old baby (adjusted f = 0.07; 95% CI -
0.06—0.19) (Table 1).

Gunther et al** who investigated the consumption of “fast food”, sweets and snacks,
during pregnancy, observed that the intake of these foods did not influence with birth weight,
LBW, birth weight> 4,000g, SGA and LGA, similarly to Moss and Harris', who did not find
any associations between “fast food” consumption and birth weight (p=0.93) (Table 1).

The main adjustment variables used in the analyses were maternal age, parity,
smoking, level of education, pre-gestational BMI, race/ethnicity, baby's sex, gestational age,
height, energy intake, alcohol intake, total family income, maternal BMI, gestational weight
gain, marital status and breastfeeding (included in the studies which analysis was performed
after the baby had been born).

Table 2 presents a summary of the associations (direct, inverse, and non-significant
association between the exposure and the outcome) found in the articles that assess the
influence of the consumption of ultra-processed foods during pregnancy on the baby's
anthropometric measurements, from birth to first year.

In general, it is noted that non-significant association between the exposure and the
outcome (n=36) prevailed between the exposures (mostly ultra-processed food pattern; soft
drinks, artificially sweetened beverages and beverages sweetened with sugar; “fast food”,
“junk food”, sweets and snacks) and the baby's anthropometric measurements.

Thirteen direct associations were found regarding the baby's anthropometric
measurements: four when the exposure was ultra-processed dietary patterns; four when the
association was with the consumption of soft drinks, artificially sweetened beverages and
sugar-sweetened beverages and five when the explanatory variables were the consumption of
“fast food”, “junk food”, sweets and snacks (Table 2).

Five inverse associations with the assessed outcomes were mentioned: two when the
exposure was ultra-processed dietary patterns, and three when it was the consumption of soft

drinks, artificially sweetened beverages and sugar-sweetened beverages (Table 2).

DISCUSSION

The present review showed that the majority of studies that investigated ultra-processed

dietary patterns, the consumption of soft drinks, artificially sweetened beverages and sugar-
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sweetened beverages and "fast food", "junk food", sweets and snacks, found non-significant
association with the anthropometric measurements of the baby from birth to one year. This
result contradicts the hypothesis of the authors of the present review that a high consumption
of ultra-processed foods during pregnancy could lead to a greater occurrence of changes in the
anthropometric measurements of the newborn and later, of the child,’ considering the high
energy density and low nutritional quality of those foods.' Some hypotheses have been
postulated to explain such divergences.

First, it is important to highlight some methodological issues inherent to the studies
assessed. Mothers with comorbidities such as gestational diabetes, hypertension,
overweight/obesity, depression, among others, were part of the samples under analysis.
Although non-significant associations between the exposures and the outcomes are found in

18,21,23,30 . 1821232530
=522 of the five studies ™ 7>

four that did not mention comorbidities, the presence of
any disease or condition during pregnancy can promote an unfavorable gestational evolution,
including an increased risk of birth of newborns with weight deviations'.

The main justification for not excluding these mothers from the sample was the use of

18,1 1,17,22,27-29

these variables to adjust the final regression mode and sensitivity analyses to

1?2 or no interference® from the

examine the robustness of the results,17 which suffered minima
use of those variables.

Another methodological aspect needs to be considered, which may have influenced the
non-significant associations between the exposures and the outcomes identified, concerns the
lack of agreement regarding the moment of evaluation of food consumption among the
studies. In addition to impairing the comparability of findings among the studies, such
inconsistency may have interfered with the results, considering that pregnancy is a period
marked by intense physiological, metabolic and endocrine changes. These are responsible for
altering nutritional needs, food intake and nutritional maternal status, which are determinants
in gestational weight gain, which is directly or indirectly associated with the health outcomes
of the newborn and the child in the future.®

Nevertheless, it is necessary to consider the characteristics inherent to ultra-processed
foods (such as high energy density, low nutritional value, high levels of sugars and caffeine -
present mainly in cola-based soft drinks - in addition to fat and saturated fat), which can
interfere with the gestational weight gain (including in women who already start pregnancy
overweight) and, consequently, in the baby's anthropometric measurements,” which can

justify the direct and inverse associations found in some studies.
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In this sense, diet represents one of the main factors that influence pregnancy
outcomes. An unhealthy diet consisting of ultra-processed foods, before and during
pregnancy, can increase maternal body weight, increase the risk of birth for LGA babies and
impact negatively mother and child health in the short and long term.” Thus, in two recent
studies, one national’ and the other internationalg, the “fast food and candies” showed a
greater chance of LGA and birth length> 90th percentile and the “high Western” pattern
showed a greater chance of LGA.

However, in the case of cola-based soft drinks, the relationship between their
consumption and the birth of SGA babies remains uncertain.” Soft drinks are components of
the pattern that provides energy and no specific nutrients. Its high intake can be accompanied
by a lower intake of nutritious foods and this could explain the inverse association with birth
weight. In addition, the role of soft drinks in this outcome needs to be better clarified, as the
literature points out that the consumption of beverages containing sugar can have both an
increasing and decreasing effect on birth weight**.

Another hypothesis that could justify the inverse association between the intake of
sweetened carbonated soft drinks and birth weight and fewer chances of macrosomia would
be the rapid sugar absorption provided by these beverages, resulting in glycemic spikes. If
they occur frequently, they could induce oxidative stress, inflammation and microvascular
endothelial dysfunction impairing blood flow through the placenta, reducing nutrition and
fetal oxygenation.”

In line with this hypothesis, another possible biochemical mechanism that could be
associated would be the presence of pro-inflammatory nutrients in ultra-processed foods, such
as fat and saturated fat that would limit the transfer of proper nutrients for the baby* through
the placenta.

It is important to highlight the presence of mothers with comorbidities in the sample of
eleven studies as a limitation of this review. In two of these, the treatment of these data was
not mentioned, so as not to interfere with the results obtained. Also, most of the studies lack
information about the mothers' age. The literature points out that age is a factor that can
interfere with food consumption and that it is difficult to change eating habits, even during
pregnancy and, considering ultra-processed foods, unhealthy dietary practices are more
common among adolescents and young adults.’' The lack of knowledge on healthy eating by
pregnant young women is reflected in their food choices, which are influenced by factors such

as increased appetite, “desire”, marked taste, and the availability and convenience of food.*>
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Finally, assessing food consumption of an individual or population is complex, due to
its variability and the interaction between the various nutrients and foods that compose it, in
addition to the several possibilities of outcomes of this assessment, whether through dietary
patterns, isolated foods, food groups or analysis according to the degree of processing as
proposed by NOVA.

NOVA is fairly recent and up to this moment, the authors are unaware of studies in the
literature in which experts applied it to assess associations between the consumption of ultra-
processed foods during pregnancy and the anthropometric measurements of the baby. It is
believed that this systematic review is the first to address the association between the
consumption of ultra-processed foods during pregnancy and the anthropometric
measurements of the baby up to one year. Besides, it is noteworthy that a detailed analysis of
the selected articles was carried out, concerning the investigated associations, the instruments
used in the evaluation of food consumption, the moment of application of these instruments,
sample representativeness and adjustment variables used in the studies to minimize
confounding factors.

Most of the literature assessed did not show any influence of the consumption of ultra-
processed foods during pregnancy on the anthropometric measurements of the newborn up to
one year and pointed to a smaller number of direct and inverse associations between the
exposures and analyzed outcomes. However, given the methodological diversity and
complexity of the theme, further studies using a standardized food classification such as
NOVA, are needed, so as to clarify the role of these ultra-processed products in the

anthropometric measurements of the baby.
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Figure 1. Flow chart illustrating the selection of the articles used for the present systematic review about the association
between the consumption of ultra-processed foods during pregnancy and the anthropometric measurements of the baby

from birth to one year.
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Table 1 — Summary table of studies included in the present systematic review which investigated the influence of ultra-processed foods consumption during pregnancy on the anthropometric
measurements of the baby from birth to one year.

Anthropometric
Sample (n)/ Method to assess measurements
Author and . . . . .
ear/Countr Design Mean consumption/ assessed/ Adjustments Main findings
y y age(SD) Exposure Measured/Self-
reported
Gunther et al., Prospective 2,286/ FFQ/Soft drinks Birth weight, Pre-pregnancy BMI, age, parity and Up to the 12th gestational week: maternal
2019, cohort intake, fast food, LBW, weight at group assignments. daily consumption of a glass (200mL) of soda
Germany NM sweets and snacks birth>4.000g, reduced birth weight in 10,90g (CI 95% -
SGA and LGA/ 18.17—-3.64; p=0.003). After the 29"
Measured gestational week: reduction of 8.19g (CI 95%
-16.26—-0.11; p=0.047) for each glass of
soda.
Englund- Prospective 65,904/ FFQ/Dietary Pattern SGA, LGA and Maternal age, energy intake, pre- “High prudent” pattern: lowest birth weight
Ogge et al., cohort birth weight / pregnancy BMI, height, parity, (B=-0.041; CI195% -0.068—-0.013), higher
2019, Norway NM Measured smoking, alcohol intake, total family chances of SGA (OR=1.25; CI 95%:
income, level of education, chronic 1.02—1.54) and lower chances of LGA (OR=
diseases and eating disorders (nausea 0.84; CI95%: 0.75—0.94), compared to “high
during pregnancy). Western” pattern.
Alves-Santos Prospective 193/ FFQ/ Dietary LGA and birth Maternal age, smoking, alcohol intake, “Fast food and candies” pattern: higher
etal., 2019, cohort Pattern length >percentile level of education, first-trimester chances of LGA (OR=4.38; CI95%
Brazil NM 90/ Measured leisure time physical activity. 1.32—14.48) and birth lenght >percentile 90
(OR=4.81; CI95% 1.77-13.07).
Gomez Roig Cross- 127/ FFQ/Intake of cola- SGA and AGA/ Smoking Higher cola-based soft drinks intake among
etal., 2017, sectional based soft drinks Measured the mothers of group SGA (p=0.004) and
Spain 31.10 (0.38) cola-based diet soft drinks among the mothers
of group AGA (p=0.03).
Grundt et al., Prospective 50,280/ FFQ/Sweetened Birth weight and Maternal height, pre-pregnancy BMI, Intake of 100mL of sweetened carbonated
2016, Norway cohort carbonated soft birth weight age, parity, level of education, income,  soft drinks: reduction of 7.8g (CI95% -10.3—-
NM drinks >4.500g/ exercise, smoking, volume of alcohol 5.3) in birth weight and lower chances of
Measured intake per occasion prior to pregnancy, birth weight >4,500g (OR=0.94; CI95%

intake of artificially sweetened
beverages, natural birth and birth year
of the baby, gestational diabetes,
glycosuria, preeclampsia and
hypertension.

0.90-0.97).
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Table 1 - Continued

Anthropometric
Sample (n)/ Method to assess measurements
Author and . . . . .
Design Mean consumption/ assessed/ Adjustments Main findings
year/Country age(SD) Exposure Measured/Self-
reported
Martin et al., Prospective 389/ FFQ/ Dietary BMVI/A z-score/ Maternal age, race, level of education, No association between the “latent class1”
2016, United cohort Pattern Measured income, marital status, parity, smoking pattern (mostly contains ultra-processed
States NM and pre-pregnancy BMI, pre-pregnancy foods) on pregnancy and z-score of birth
diabetes, chronic hypertension, BMI/A, 6 months and 1 year [($=-0.12
gestational diabetes and pregnancy- (C195% -0.39—-0.14); B=0.05 (C195% -
induced hypertension. 0.23-0.34); B=0.03 (C195% -0.24-0.30,
respectively) compared to pattern 2 (mostly
contains in natura and minimally processed
foods)
Abubakari; Cross- 578/ FFQ/Dietary Pattern Birth weight/ Gestational age "Nonhealth conscious diet" pattern: no
Jahn, 2016, sectional Measured association with birth weight [OR=1.04;
Gana NM CI95% 0.65-1.67; p=0.95]
Azad et al., Prospective 3,033/ FFQ/Artificially BMI/A z-score/ Maternal BMI, maternal energy intake, Daily intake of artificially sweetened
2016, Canada cohort sweetened beverages Measured points at "healthy eating index, level of beverages: higher z-scores of BMI/A
32.50 (4.60)  and sugar-sweetened education, smoking and gestational (Ba=0.22; C195% 0.02—0.41) and intake of
beverages diabetes, breastfeeding duration, baby’s sugar-sweetened beverages: no association
sex, introduction to solid foods before with BMI/A in z-score (fa=0.07; C195% -
4 months old. 0.06—0.19), both 1 year, for daily consumers
VS non-consumers.
Colon-Ramos Prospective 1,151/ FFQ/Dietary Pattern ~ Birth weightand ~ Age, race, pre-pregnancy BMI, level of ~ “Processed” pattern: no association with birth
etal, 2015, cohort birth length W/A, education, alcohol intake, gestational outcomes (p>0.05).
United States NM length for age, weight gain.
weight/ length and
head
circunference/
Measured
Moss and Prospective 372/ Questionnaire Birth weight Age, race, level of education, wellness ~ Fast food consumption during pregnancy: no
Harris, 2014, cohort claborated by the /Self-reported feeling, immigrant or not, baby’s sex, association with birth weight (p=0.93).
United States 24.40 (0.25) authors/Fast food trimester in which started prenatal,
consumption parity, period between the interview

and the conception and marital status.
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Table 1 - Continued

Sample (n)/
Mean
age(SD)

Method to assess
consumption/
Exposure

Anthropometric
measurements
assessed/
Measured/Self-
reported

Adjustments

Main findings

Author and Desion
year/Country g
Grieger et al., Cross-

2014, sectional
Australia
Wen et al., Prospective
2013, cohort
Australia
Bouwland- Prospective
Both ez al., cohort
2012,
Netherlands
Phelan et al., Prospective
2011, United cohort
States
Thompson et Cross-
al., 2010, sectional

New Zealand

309/

26.60 (5.40)

368/

NM

847/

31.70 (4.0)

363/

NM

1,714/

NM

FFQ/Dietary Pattern

FFQ/ Frequency of
"junk food" diet
consumption

FFQ/Dietary Pattern

FFQ/Intake of soft
drinks and sweets

FFQ/Dietary Pattern

LBW, SGA, birth
length/NM

Birth weight
>4,000g /
Measured

Birth weight/
Measured

W/A, LGA and
birth weight
>4.000g /
Measured

SGA/ Measured

Maternal age, maternal BMI, smoking,
socioeconomic status, presence of
asthma, parity and ethnicity.

Maternal nutritional status (normal
weight, underweight, overweight,
obesity) and gestational age.

Duration of the last menstrual cycle,
maternal age, maternal and paternal
height and BMI, baby’s sex, parity,
level of education, smoking, folic acid
supplementation, diastolic and systolic
blood pressure average, and “crown-
rump length of the fetus.

Baby’s sex, intervention and control
group, gestational age, “recruiting
clinic, gestational weight gain. The
analyses at 6 months old were
additionally adjusted by breastfeeding.

Gestational age, baby’s sex, smoking
during pregnancy, pre-pregnancy
height and weight, parity, ethnicity and
maternal hypertension.

"high-fat/sugar/takeaway" pattern: no
association with LBW and SGA (p>0.05).
Incresase of 1 SD in the points of this
standard: shorter birth length (fa=-0.5cm;
CI95% -0.8—-0.1; p=0.004) compared to the
other patterns

"Junk food" diet during pregnancy: mothers
who had not consumed "Junk food" were less
likely to have a newborn weighing >4,000g
(OR=0.36; CI 95% 0.14-0.91; p=0.03)
compared with mothers who had.

“Energy-rich dietary" pattern: no association
with birth weight [$=0.02; CI95%

-0.05-0.09)].

Overweight/Obese mothers: higher % of kcal
from sweets during pregnancy: higher birth
W/A (=0.19; p= 0.004), higher chance of
birth weight >4,000g (OR=1.1; CI195% 1.0—
1.2; p=0.004), LGA (OR=1.2; CI95% 1.1-
1.3; p=0.002) and higher W/A at 6 months
(B=0.30; p=0.002). Normal weight mothers:

higher intake of soft drinks: higher birth
W/A(B=0.16; p=0.04).

“Junk food” pattern: no association with SGA
(OR=1.01; CI95% 0.88—-1.17).
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Table 1 - Continued

Anthropometric
Method to assess measurements
Author and Design Sample (n)/ consumption/ assessed/ Adjustments Main findings
year/Country Mean age(SD) Exposure Measured/Self-
reported

Northstone et al., Prospective 12,053/ FFQ/Dietary Pattern Birth weight/ Energy intake “Processed” and “confectionery” patterns: no

2008, England cohort Measured association with birth weight: [=0.09;

NM CI95% -0.67—0.85) and pB=-0.42; CI95% -
1.21-0.38, respectively].

Wolff et al., 1995, Prospective 549/ FFQ/Dietary Pattern ~ Birth weight/Self- NM "Nutrient Dilute" pattern: no association with

United States cohort reported birth weight (p=0.05).

24.20 (5.40)

AGA - adequate for gestational age; PBa: adjusted beta; B: beta; BMI — body mass index; BMI/A — BMI/Age; CI: confidence interval, FFQ — food frequency questionnaire; LGA — large for

gestational age; LBW — low birth weight; NM — not mentioned; OR: odds ratio; SGA: small for gestational age; W/A: weight by age; Vs: versus

Note: *group assignments: 1. Group case: part of the sample received intervention in a previous study for gestational weight control; 2. Control group: no intervention; *The Healthy Eating Index is a
measurement of dietary quality in agreement with the Dietary Guidelines of 2010 from the United States Department of Agriculture; 12 components address the adequacy of the diet (9 components)
and moderation (3 components), the highest score being 100; ‘crown-rump length of the embryo/fetus: it is the estimated length of the embryos and human fetus from the top of its head to the bottom

of torso; 4

Providence, Rhode Island, from 2006 to 2008.

recruiting clinic ~-women were recruited at the moment of their first prenatal appointment at one of the six obstetrics clinics, covering a socioeconomic and ethnically diverse population in
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Table 2. Summary table of the associations (direct, inverse and non-significant association between the exposure and the outcome) found in the articles that assessed the intake of ultra-processed foods
during pregnancy on the anthropometric measurements of the baby from birth to one year.

Anthropometric measurements assessed

Association
Exposures with the BW LBW BW BL BL HC SGA AGA LGA Birth BMI/A BMI/A Birth W/A Birth Birth
outcomes >4,000g >p90 BMI/A 6 months 1 year W/A 6 months W/L L/A
Direct 1 1 2
UP patt
(np=a1 (Srn Inverse 1 1
NS 6 1 1 1 2 1 1 1 1 1 1
Direct 1 1 1 1
Soft drinks,
ASB, SSB Inverse 2 1
(n=5)
NS 1 2 1 2 1 1
“Sast food”, Direct 2 1 1 1
"e "
'junk foods", Inverse
sweets and
snacks (n=4) NS 3 2 2 2 2

Note: AGA: adequate for gestational age; ASB=artificially sweetened beverages; BL= birth length; BMI/A= body mass index/age; BW= birth weight, HC=head circumference; L/A= length/age; LBW=
low birth weight; LGA= large for gestational age; NS= non-significant association between the exposure and the outcome; SGA= small for gestational age; SSB= sugar-sweetened beverages; UP= ultra-
processed; W/A= weight/age; W/L= weight/length.
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2.2. Referencial tedérico - influéncias adicionais nas medidas antropométricas do bebé ao
nascimento e aos seis meses de vida: fatores socioeconémicos e demograficos,
antropométricos e obstétricos, relativos ao pré-natal e estilo de vida e aleitamento

materno.

. y, e A~ . . 1,2
As medidas antropométricas do bebé sdo determinadas por diversos fatores'

45,6,7.8,9,10,11,12,13,14,15,16,17,18,19,20,21 . - . .
SR ORISR I LIRS complexos e inter-relacionados, aos quais a mulher esta

exposta, antes e durante a gestagao.

Dentre os referidos fatores de risco, destacam-se: (1) fatores socioecondmicos e

demograficos: escolaridade22’23; renda22’24; idad625’26’27’28’29’30; cor da pe1e31’32’33’34; estado

35,36,37,38,39,40,41,42 ~ 43,4445 LA 46,47,48,49 foo
77722 2R profissdo T local de residéncia !t (2) fatores antropométricos

23,4 - 567,
1777; paridade™™’; via de

civi
o , . ) .
e obstétricos: peso pré-gestacional”; ganho de peso gestaciona

parto™”!%; (3) fatores relativos ao pré-natal: niimero de consultas pré-natais'"'%; (4) fatores

relacionados ao estilo de vida: tabagism013’14’15 ; etilism016’17; atividade fisica'®"’.

Além desses fatores, cabe citar o aleitamento materno como mediador entre as
associacdes anteriormente citadas, considerando sua importdncia no crescimento e
desenvolvimento infantil e impacto na saude do individuo em curto, médio e longo prazo”*'.

Estudos demonstram que criangas que apresentam desvios antropométricos ao
nascimento possuem maiores chances de apresentarem alteragdes no crescimento € no estado
nutricional ao longo dos primeiros anos de vida, com repercussdes na infancia, adolescéncia e

na vida adulta®,

1) Fatores socioeconomicos e demogridficos:

O status socioecondmico, representado pelo nivel educacional, renda, ocupacio,
condi¢des de moradia, dentre outros, constitui um dos principais fatores ambientais que
determinam o crescimento fetal, interagindo de forma complexa com os demais aspectos

. . y L. . 51 52,53
ambientais e genéticos envolvidos™ . Deste modo, estudos demonstram™

que, comparando
com mulheres de alto nivel socioecondmico, aquelas de nivel mais baixo ddo a luz bebés com
menor peso ao nascer.

No tocante a escolaridade e a renda, supde-se que as mulheres instruidas tenham maior
probabilidade de procurar, entender e seguir as orientagdes médicas sobre o comportamento

ideal durante a gravidez, e que as mulheres com renda mais alta tenham maior probabilidade

de ter os recursos para obter tais conselhos e orientagdes, além dos meios para cumpri-las. Em
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contrapartida, um baixo nivel de educacao pode limitar o acesso a empregos € outros recursos
sociais e, assim, aumentar o risco de baixa renda®?.

Em um estudo de base populacional que compreendeu todos os bebés nascidos vivos,
de gravidez ndo gemelar, registrados na provincia de Ontério, de 2002 a 2011, observou-se
que as mulheres residentes em areas de baixa renda apresentavam maior risco de terem um
recém-nascido muito pequeno para a idade gestacional - PIG severo (OR ajustado por idade
materna, paridade, estado civil e regido de nascimento: 1,34; IC95% 1,20-1,50)24.

Em outra pesquisa na qual se avaliou 723 pares de maes e filhos de 0 a 11 meses em
Uganda, a educacao materna nao apresentou associagdo com o status antropométrico do bebé,
na anélise ajustada®.

Ja no que diz respeito a idade, varios estudos examinaram a associa¢do entre idade
materna avancada (comumente aceita como sendo acima de 35 anos) e desfechos adversos da
gravidez, incluindo parto de bebés PIG*?**" ou GIG®. Tais divergéncias se devem, por
exemplo, a diferencas nas populacdes estudadas ou falha em se ajustar possiveis fatores de
confusio®. Em um estudo realizado em Londres, a idade materna avangada (definida como
>40 anos) foi associada ao maior risco de nascimentos PIG (OR=1,46; IC 95% 1,27-1,69),
mas nio GIG®. Entretanto, em outra pesquisa realizada em uma maternidade publica da
cidade de Sao Paulo, a idade materna nao mostrou associa¢cdo com o nascimento de recém-
nascidos PIG (p=0,114)%.

Quanto aos bebés GIG, em um estudo retrospectivo, no qual foram comparados os
nascimentos de bebés de mulheres com idade acima de 35 anos (n = 11.243) com os de maes
com idades entre 24-27 anos (n = 13.336), observou-se que a chance do nascimento de bebés
GIG aumentou significativamente entre as mais velhas (OR=1,64; 1C95% 1,51-1,79;
p<0,001). Em contrapartida, na mesma pesquisa, observou-se entre as primiparas que, as
maes >35 anos (n = 326; 2.4 %) em comparagao as mais jovens (24-27 anos) (n = 3.004; 26.7
%) apresentaram maior chance de dar a luz bebé PIG (OR=1,51; IC95% 1,06-2,16; p=0,02)28.

A gravidez na adolescéncia (10 — 19 anos)’ também representa um dos principais
fatores de risco para o nascimento de bebés prematuros e/ou de baixo peso. Baixas condi¢des
socioeconomicas, comportamentos de risco (habitos alimentares inadequados antes e durante
a gestacdo, consumo de alcool, drogas, tabagismo, exposic¢ao a infecgdes como a sindrome da
imunodeficiéncia adquirida/AIDS), baixa adesdo ao pré-natal e imaturidade bioldgica sdo
fatores que podem influenciar o crescimento e o desenvolvimento fetal e serem responsaveis

pelos desfechos obstétricos e perinatais adversos neste grupo°’.
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Quanto as diferencas na cor da pele, influenciando os desfechos antropométricos do
bebé, estas continuam sujeitas a especulacdes, podendo abranger varias dimensoes, sociais,
econdmicas, demograficas, comportamentais, nutricionais, ambientais, fisioldgicas e
genéticas®’. Ademais, as disparidades socioecondmicas maternas e as diferencas demograficas
entre essas mulheres sdo amplamente reconhecidas e a literatura demonstra que, comparadas
as brancas, as maes negras tém um maior numero de fatores de risco para os desvios nas
caracteristicas antropométricas do bebé ao nascimento’', tais como idades maternas mais
jovens®?, menores niveis de escolaridade e status socioecondmico e acesso a assisténcia pré-
natal®.

Em um estudo de coorte realizado em Pelotas (Rio Grande do Sul/RS) (2004-2005),
que avaliou 2.017 maes com média de idade de 23 anos, a chance de ser mae na adolescéncia
foi maior entre as mulheres pretas ou pardas (RP=1,18; 1C95% 1,02-1,37; p=0,03) em
comparacio as mulheres brancas, ap0s ajuste para variaveis socioecondmicas’~.

No inquérito nacional “Nascer no Brasil”, realizado com puérperas e seus recém-
nascidos, no periodo entre 2011 e 2012, notou-se diferengas desfavoraveis entre as mulheres
pretas e pardas quanto a escolaridade, renda e trabalho remunerado. As brancas tinham mais
planos de satde privados e maior idade e as pretas e pardas tiveram menor numero de
consultas e de ultrassonografias™.

Ressalta-se que, ainda que se reconheca que a cor da pele nao €, por si sO, um fator de
risco, € preciso considerar a insercdo social adversa da populacdo negra, que constitui um
agravante de sua vulnerabilidade diante das condiges de saude™.

Outro fator sociodemografico importante, associado a resultados adversos ao
nascimento, incluindo os desvios das caracteristicas antropométricas do recém-nascido, ¢ o
estado civil das gestantes. Nesse sentido, apesar da sociedade ocidental estar mudando, onde a
coabitagdo estd se tornando mais comum e a gravidez ndo conjugal ndo representar mais um
fator estigmatizante™, estudos apontam que a gestagdo fora do casamento estd associada a
maiores riscos de nascimento de bebés com baixo peso’®’ e bebés PIG*"%,

Em um estudo de coorte realizado na Etidpia, com 1486 recém-nascidos, o status civil
de solteiro foi positivamente associado ao baixo peso ao nascer (OR=5,73, IC95% 1,61-20,40,
p = 0,007)36. De forma similar, outro estudo com o mesmo delineamento, realizado em
Quebec, no Canada, apontou maior chance das maes solteiras terem filhos com baixo peso ao
nascer e pequenos para a idade gestacional (OR=1,21; I1C95% 1,18-1,25 ¢ OR=1,18; 1C95%

1,16-1,20, respectivamente) em comparagdo as legalmente casadas®’.
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Em contrapartida, em um estudo caso controle, realizado em hospitais da zona de Bale
(Etiopia), com 387 maes (136 casos e 272 controles), cujo objetivo foi identificar os fatores de
risco para o baixo peso ao nascer, o estado civil materno ndo apresentou associa¢do com a
variavel dependente avaliada (p=0,13 1)39.

O status de solteiro pode refletir outros fatores de risco, em vez de ser um fator de
risco independente. Entretanto, pouco se sabe sobre os mecanismos ou antecedentes que
levam a resultados adversos na gravidez em mulheres solteiras™. Dentre eles, pode-se citar a
maior dificuldade de acesso dessas mulheres aos servigos de satide durante o pré-natal®® e
menor condi¢do socioecondmica’' em comparacio as mulheres casadas, o que pode interferir
nos cuidados pré-natais*’, além do estresse emocional ¢ a falta de apoio social que também
podem prejudicar o resultado de gestagdes fora do casamento®’.

A ocupacgdo materna também tem sido apontada na literatura como possivel fator que
influencia os desfechos antropométricos do bebé ao nascimento™**. No estudo transversal
realizado por Maia, Sousa® no qual se analisaram 3220 declara¢des de nascidos vivos,
referentes aos partos ocorridos no municipio de Cruzeiro do Sul (Acre) no periodo de 2006 e
2007, de maes residentes nesse local, observou-se maior prevaléncia de baixo peso ao nascer
entre as criangas cujas maes ndo trabalhavam (RP=1,92; 1C90% 1,17-3,16). Os autores
sugeriram que a prote¢ao contra o baixo peso ao nascer, conferida pelo trabalho materno fora
do lar, possivelmente esta ligada ao fator socioecondmico ja que o acesso a alimentacdo e aos
servicos essenciais, bem como a qualidade do ambiente sdo fatores que dependem do poder
aquisitivo.

De modo semelhante, no estudo longitudinal realizado por Manyeh et al.** envolvendo
6777 maes e seus bebés, de 2011 a 2013, aquelas que eram funciondrias publicas tinham 77%
mais chances de terem bebés com peso >2,5 kg (OR=1,77; IC95% 1,99-2,87) em comparagao
aquelas que estavam desempregadas.

Algumas pesquisas ndo demonstram tal associacdo®. Estudo caso-controle realizado
em Hamadan, Republica Islamica do Ird, em que se comparou as caracteristicas de maes de
134 bebés com baixo peso e o mesmo numero de maes de criangas com peso normal ao
nascer, nao apontou diferencas significativas entre a ocupagdo materna e o peso dos recém-
nascidos entre os dois grupos™.

O local de residéncia da gestante também pode representar um fator determinante para
os desfechos antropométricos do bebé, como no estudo de Khanal et al.*® que utilizou dados

da Pesquisa Demografica e de Saude do Nepal de 2011. Nesse estudo, residir na regido do
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extremo oeste do Nepal, que ¢ uma das areas mais isoladas do pais, se associou a0 maior risco
de ter um bebé com baixo peso ao nascer (<2500 gramas) (OR=1,69; IC 95% 1,22-2,35). O
afastamento afeta a localizacdo e a utilizagao dos servicos de saude, as escolhas alimentares, a
disponibilidade e o consumo dos alimentos, bem como outros servicos sociais. Esses fatores
podem levar a um estado de saude geral pior e a maus resultados na gravidez.

No Brasil, em um estudo caso-controle realizado com 144 mulheres internadas em
uma instituicdo hospitalar em Feira de Santana/Bahia, em 2015, das puérperas que moravam
em zona rural, 40% deram a luz a recém-nascidos com baixo peso ao nascer (BPN), devido,

. . . . , 4 4
primariamente, a dificuldades de acesso aos servicos de satde™®.

2) Fatores antropométricos e obstétricos

O peso pré-gestacional e o ganho de peso gestacional (GPG) representam importantes
preditores para os desfechos da gestacdao. O baixo peso materno, no inicio da gravidez, ¢ um
fator de risco para o parto prematuro, BPN e nascimento de bebés PIG. Por outro lado, o
indice de Massa Corporal (IMC) alto, antes da gravidez, esta associado a um risco aumentado
de pré-eclampsia, diabetes gestacional, cesariana, hemorragia pos-parto, bebés GIG e
macrossomia fetal’.

O ganho excessivo de peso gestacional também constitui fator de risco bem
estabelecido para resultados adversos na gravidez e tem sido associado a consequéncias a
curto, médio e longo prazos para a satde dos filhos, como nascimento de bebés GIG, aumento
do IMC durante a infancia e vida adulta e aumento do risco de diabetes tipo 2 na idade
adulta’.

Em um estudo de coorte realizado em Malawi, com um total de 1391 participantes, o
IMC pré-gestacional foi positivamente associado ao peso ao nascer (ajustado por nimero de
gestacdes anteriores, presenca de HIV, primiparidade, idade materna, local e época do registro
da crianga) e ao perimetro cefalico para idade (ajustado por nimero de gestagcdes anteriores,
altura materna, paridade e local do registro da crianga) (a=0,11; p=0,001 e a=0,09; p=0,003,
respectivamente)”.

No mesmo estudo, o GPG semanal médio foi associado positivamente ao peso ao
nascer (p<0,001), escore-z de comprimento para idade (p<0,001) e escore-z de perimetro
cefalico para idade (p<0,001). Comparado as mulheres com peso normal, as mulheres com
baixo peso demonstraram risco aumentado de terem bebés com déficit de altura (p = 0,029).

Mulheres com baixo GPG apresentaram maior risco de terem bebés com BPN (p = 0,006) e
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circunferéncia cefalica abaixo do esperado para a idade (p = 0,024) em comparagdo aquelas
com ganho de peso normal. Aquelas com IMC alto ou GPG alto (acima das recomendagdes
do Institute of Medicine)> ndo apresentaram risco aumentado de resultados adversos ao
nascimento®.

Ja a paridade representa preditor bem reconhecido do peso ao nascer, com os menores
pesos observados entre os nascidos de mulheres nuliparas®. Entretanto, os mecanismos pelos
quais a nuliparidade pode estar associada ao comprometimento do crescimento fetal, ao
crescimento acelerado do bebé e a um perfil cardiometabdlico adverso na infancia ndo sdo
claros. Fatores familiares, relacionados ao estilo de vida e comportamento parental, que
diferem entre familias de maes nuliparas e multiparas, podem explicar parte das associagdes
observadas, além dos mecanismos bioldgicos envolvidos’.

Por outro lado, mulheres multiparas podem oferecer, por meio da remodelacdo das
estruturas vasculares maternas em suas gestagdes anteriores, um ambiente mais favoravel para
o desenvolvimento e fun¢do placentaria e nutrigdo fetal nas proximas gestacdoes. Em
contrapartida, o crescimento fetal prejudicado, seguido pelo catch-up de crescimento do bebé,
pode influenciar os riscos de adiposidade e desfechos cardiometabdlicos adversos na vida
adulta’.

Em um estudo de coorte realizado em Changsha, China com 893 pares de maes-filhos,
em que as criangas foram acompanhadas nas idades de 1, 3, 6, 8, 12 e 18 meses, nos modelos
ajustados por idade materna, escolaridade dos pais, renda familiar, sexo da crianca, semana
gestacional de nascimento e alimentacdo da crianga (amamentac¢ao ou formula), ser multipara
foi associado ao maior peso ao nascer (f = 0,103; p <0,01) e menor taxa de mudanga de peso
das criancas (B = —0,028; p = 0,02)°.

Em outra coorte prospectiva realizada em Roterdd, Holanda, incluindo 9031 maes e
seus filhos, comparadas as maes nuliparas, as maes multiparas apresentaram menores riscos
de nascimento de bebés PIG, mas um risco maior de GIG (p<0,05). Entretanto, filhos de maes
multiparas apresentaram niveis mais baixos de IMC na infancia do que filhos de maes
nuliparas (p<0,05) e menor risco de excesso de peso na infancia (OR= 0,75; 1C95% 0,63-
0,88)".

Quanto a via de parto, esta representa um mediador que pode interferir nos desfechos
antropométricos do bebé, como o BPN, o qual pode estar relacionado a indugao precoce do

parto, ou cesariana, por razdes médicas ou ndo®.
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No Brasil, como em outros paises, tem havido uma redugdo constante da idade
gestacional ao nascer, nas ultimas décadas, caracterizando um desvio a esquerda da idade
gestacional, ou seja, a cada ano, os bebés tém nascido cada vez mais na faixa pré-termo tardio
(de 34 a 36 semanas e 6/7 dias) e termo precoce (37 0/7 até 38 semanas e 6/7 dias) em relagdo
aos anos anteriores. Este fenomeno atinge todas as faixas etarias, de renda e escolaridade,
embora, no Brasil, seja mais acentuado entre mulheres mais escolarizadas ¢ que possuem
maior renda e mais frequentemente entre usudrias do sistema privado, onde a pratica da
cesarea eletiva & usual’.

Sabe-se que o crescimento pos-natal ¢ influenciado por fatores ambientais, praticas
alimentares e pelo potencial genético refletido pela estatura parental. Nesse contexto, espera-
se que a crianca com BPN faga recuperagdo nutricional precoce (catch-up growth) a fim de
favorecer o crescimento considerado adequado para a idade. Entretanto, sabe-se que a
recuperagao lenta se associa com comprometimento estatural, e que, por sua vez, o ganho de
peso excessivo, especialmente nos primeiros anos, associa-se com risco aumentado da
obesidade na infancia e adolescéncia, dislipidemias, diabetes mellitus, hipertensdo arterial e

doengas cardiovasculares na vida adulta .

3) Fatores relacionados ao pré-natal

A OMS recomenda, no minimo, a realizagdo de oito consultas pré-natais, visando
melhorar a triagem e o encaminhamento oportuno para os casos de alto risco, além de reduzir
a mortalidade perinatal e melhorar o atendimento™. O Ministério da Saude (MS) preconiza no
minimo seis consultas, para todas as gestantes, com inicio o mais precocemente possivel,
sendo assim distribuidas: uma no 1° trimestre (até a 12% semana), duas no 2° trimestre e trés no
3° trimestre’’.

Em um estudo transversal que incluiu 3221 maes em Zimbabwe, Africa, as
participantes que tiveram menos de quatro consultas pré-natais tiveram uma chance 34%
maior (OR=1,36; IC95% 1,08-1,71) de darem a luz bebés com baixo peso, em comparagao
aquelas que tiveram pelo menos quatro consultas''. Em outro estudo caso-controle realizado
em Shewa, Etiopia central, que incluiu 470 bindmios mae-recém-nascido, compreendendo 94
casos ¢ 376 controles, comparado as maes que tiveram quatro ou mais consultas pré-natais,
aquelas que nao compareceram a nenhuma consulta tiveram trés vezes mais chances de dar a

luz bebé com BPN (OR=5,73; 1C95% 2,31-14,24)".
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4) Fatores relacionados ao estilo de vida materno
4.1 Tabagismo

O tabagismo materno, durante a gravidez, representa uma das principais causas de
BPN, nascimento de bebés PIG e restricdo de crescimento intrauterino. Em um estudo de
coorte que avaliou dados de 9369 bebés no Japao, houve uma diferenga significativa no peso
ao nascer entre bebés filhos de maes ndo fumantes ¢ fumantes [bebés do sexo masculino,
3096,2 g (ndo fumantes) vs 2959,8 g (fumantes), p <0,001; bebés do sexo feminino, 3018,2 g
(n2o fumantes) vs 2893,7 g fumantes, p <0,0017".

Ja em um estudo transversal de base populacional que teve por objetivo investigar a
prevaléncia de tabagismo materno durante a gestagdo e seu impacto sobre as medidas
antropométricas do recém-nascido no Rio Grande do Sul, Brasil, comparados aos recém-
nascidos de maes que nunca fumaram, aqueles nascidos de maes fumantes durante toda a
gestacdo tiveram ao nascer, em média, reducao de 223.,4g (1C95%: 156,7; 290,0) no peso, de
0,94cm (IC95%: 0,60; 1,28) no comprimento e de 0,69cm (IC95%: 0,42; 0,95) no perimetro

cefalico'.

4.2 Etilismo

Outra droga de consumo licito que pode prejudicar tanto a mae como o
desenvolvimento do feto € o alcool. Nao foi estabelecida ainda uma quantidade segura que
pode ser ingerida durante a gravidez sem que haja prejuizo, principalmente para o bebé.
Aproximadamente 55% das mulheres adultas gravidas fazem uso de bebidas alcodlicas e entre
essas 6% podem ser consideradas alcoolistas. Contudo, identificar a prevaléncia do uso de
bebida alcéolica na gestagdo nao ¢ facil, pois muitas mulheres omitem essa informagao por
sentirem que serdo reprovadas socialmente por isso'®.

Em um estudo transversal realizado com 957 gestantes na cidade de Pelotas (Rio
Grande do Sul), o abuso de alcool foi verificado por meio da escala CAGE (Cut down,
Annoyed by criticism, Guilty and Eye-opener) que considera como indicativo de abuso de
alcool se duas ou mais respostas forem afirmativas. O abuso de éalcool foi constatado em 19
(2,1%) mulheres. Houve associagdo entre abuso de alcool e baixo peso ao nascer (p <
0,038)"".

Em um estudo retrospectivo no qual foram avaliados dados secundarios de 300
gestantes de um hospital publico em Sao Paulo/Brasil, ndo foi observada associa¢do entre

etilismo e o peso ao nascer (p>0,05)"°.
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4.3 Atividade fisica

Pesquisas atuais apoiam a recomendacao de atividade fisica regular durante a gravidez
no sentido de reduzir o ganho excessivo de peso gestacional e complicacdes associadas, tais
como diabetes mellitus gestacional e pré-eclampsia. Como a fisiologia da mulher e do feto
estdo intimamente ligadas, ¢ possivel que a atividade fisica materna também possa fornecer
beneficios para a saude do feto. Entretanto, apesar de os estudos indicarem os efeitos
benéficos da atividade fisica durante a gravidez na salide materna, ainda ha controvérsias
sobre sua influéncia nos resultados do nascimento'®.

Em um estudo caso-controle conduzido em hospitais selecionados na cidade de Teera,
em 2012 (o grupo controle foi constituido por 500 mulheres com bebés com peso normal ao
nascer € o grupo caso incluiu 250 mulheres com bebés com baixo peso ao nascer), um
aumento no tempo gasto em atividades esportivas (OR=2,20; 1C95% 1,28-3,8) e atividades
domésticas (OR=1,44; 1C95% 1,12-1,84) foi acompanhado pelo aumento da chance de dar a
luz a bebés com baixo peso ao nascer. Por outro lado, o aumento de uma hora nas atividades
de lazer diminuiu a probabilidade de bebés com baixo peso ao nascer em 0,32 (p=0,008)".

Ja em um estudo longitudinal que compreendeu 644 gestantes, na Africa do Sul, ndo
foram encontradas associagdes significativas entre atividade fisica (sem considerar tipo ou

intensidade) no segundo e terceiro trimestres de gravidez e o peso ao nascimento'®.

. Aleitamento materno

A amamentagdo representa a maneira mais eficiente de atender aos aspectos
nutricionais, imunoldgicos, psicolégicos e ao desenvolvimento de uma crianca no seu
primeiro ano de vida. Durante esse periodo, cerca de 40% das calorias ingeridas sao utilizadas
para o processo de crescimento e desenvolvimento, caindo para 20% no segundo ano.
Portanto, o aporte dietético inadequado ao lactente, nesse periodo de alta velocidade de

. .\ - . ” . 20
crescimento, levara a desnutricao proteico energética e atraso no desenvolvimento™.

Nessa perspectiva, a pratica do aleitamento materno representa importante mediador
entre os desfechos antropométricos do bebé e seus fatores associados, tendo em vista a sua
importancia no crescimento e desenvolvimento infantil, de forma exclusiva do nascimento aos

. . . . o o~ . . 20
seis primeiros meses de vida, com repercussoes na infincia e na vida adulta™.

Em um estudo de coorte realizado com 240 criangas acompanhadas do nascimento até
os seis meses de vida, do municipio de Vicosa, Minas Gerais, a velocidade de crescimento

(ganho de peso e comprimento), at¢ o segundo més de vida, foi maior entre as criangas em
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aleitamento exclusivo ou predominante (quando a crianga recebe, além do leite materno, agua
ou outras bebidas) e menor entre as que consumiam formula infantil. Os filhos de maes que
referiram dificuldade na amamentagdo apresentaram menor velocidade de crescimento até o
segundo més e as criangas com quatro meses que consumiam mingau apresentaram menor

velocidade de ganho de peso e comprimento”'.
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2.3. Modelo conceitual

O Modelo Conceitual apresentado a seguir, foi construido pela autora da tese e,
descreve as associagdes entre os desfechos e as varidveis explicativas do estudo, ao
nascimento e seis meses pos-parto (figura 1).

Na constru¢dao desse modelo, foram considerados os principais fatores associados aos
desfechos antropométricos do bebé, ao nascimento e aos seis meses pds-parto, descritos na
literatura' 11131018 Ag medidas antropométricas do bebé sdo determinadas por diversos
fatores que se inter-relacionam e aos quais a mulher estd exposta, antes e durante a gestacao,
conforme descrito no referencial tedrico. Além disso, destaca-se o aleitamento materno como
importante mediador entre essas associagdes, tendo em vista a sua importancia no crescimento

e desenvolvimento infantil, principalmente no primeiro ano de vida™.
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Estudo de coorte - Primeiro e segundo encontros - Pos-parto imediato e seis meses pos-parto
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.
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Indices antropométricos:
- Peso/comprimento
- Peso/Idade
- Comprimento/Idade
- IMC/Idade
- Perimetro cefalico/Idade

Legenda:

AIG: adequado para a idade gestacional
AUP: alimentos ultraprocessados
GIG: grande para a idade gestacional

IMC: Indice de massa corporal

PIG: pequeno para a idade gestacional

Nota: *Mediador entre as associagdes estudadas (variavel de ajuste)

Figura 1: Associagdes entre os desfechos e as varidveis explicativas do estudo, ao nascimento e seis meses pds-parto.
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3. OBJETIVOS
3.1 Objetivo Geral

Investigar a influéncia do consumo de alimentos ultraprocessados durante a gestagao

nas medidas antropométricas do bebé.
3.2 Objetivos Especificos

e Realizar uma revisdo sistematica de artigos que investigaram a influéncia do consumo
de alimentos ultraprocessados durante a gestagdo nas medidas antropométricas no

primeiro ano de vida do bebé (artigo 1).

e Avaliar a influéncia do consumo de alimentos ultraprocessados durante a gestacdo nas

medidas antropométricas do bebé em uma coorte prospectiva (artigo 2).

70



METODOS



As segdes “Meétodos” e “Resultados e Discussao” apresentados a seguir referem-se ao
artigo original da tese e representam uma descricdo detalhada desses dois topicos. Essas
mesmas secoes, referentes a Revisdo Sistemdtica, foram descritas anteriormente como parte

integrante do artigo 1.

4. METODOS

4.1 Desenho do estudo

Esse estudo se insere em uma coorte aberta de trés momentos, dos quais os dois
primeiros foram contemplados neste doutorado: pos-parto imediato e seis meses pos-parto.

Insere-se em um amplo projeto intitulado “Banco de leite humano referéncia em
Minas Gerais: caracterizacdo e intervencdes” em desenvolvimento na Maternidade Odete
Valadares (MOV), Belo Horizonte, Minas Gerais (Apéndice 1).

O estudo foi previamente aprovado pelo Comité de Etica em Pesquisa da Fundagdo
Hospitalar de Minas Gerais (Fhemig) (CAAE — 76768017.7.0000.5149) (Anexo B) e da
Universidade Federal de Minas Gerais — UFMG (n° ETIC 0079.0.203.000-10) (Anexo C).

4.2 Local do estudo
° Maternidade Odete Valadares — localizacdo e historico

A MOV esté localizada no bairro Prado, em Belo Horizonte, e foi inaugurada em 1955
(Figura 2). A referida maternidade pertence a rede publica do municipio e tem o titulo de
Hospital Amigo da Crianga desde 1999, concedido pela Organizagio Mundial da Saude,
Fundo das Nagdes Unidas para a Infancia (UNICEF) e Ministério da Saude'.

Desde sua fundagao até 1980, a MOV foi exclusivamente uma "Casa de Parto". De
1956 a 1971, esteve ligada a Santa Casa de Misericordia. De 1971 a 1976, passou a ser
mantida pela Fundacdo Estadual de Assisténcia Médica de Urgéncia (Feamur). No ano
seguinte (1977), integrou a Legido Brasileira de Assisténcia Social (LBA), passando depois
para o Instituto Nacional de Assisténcia Médica da Previdéncia Social (Inamps) e, em 1991,

para a Fhemig'.

72



'!

EREEE AANE

EEENE| agE

Figura 1 — Maternidade Odete Valadares

Em 1980, a Maternidade funcionou como pronto socorro obstétrico e ginecoldgico,
com demanda principalmente de mulheres em gravidez de alto risco, o que levou a criacao do
ambulatorio de pré-natal, ginecologia e planejamento familiar. Em 1986, a MOV tornou-se
referéncia em gestacdo de alto risco e inaugurou o Banco de Leite Humano, referéncia no
Estado, com o objetivo de incentivar o aleitamento materno e a reduzir a mortalidade infantil'.

Atualmente, a MOV mantém seu perfil de assisténcia integral a satide da mulher e ao
neonato, além de atuar como hospital escola e possibilitar a capacitacdo e o aprimoramento
dos profissionais da area’.

O presente estudo foi desenvolvido no alojamento conjunto da MOV, o qual consiste
em um sistema hospitalar em que o recém-nascido sadio, logo apds o nascimento, permanece
ao lado da mae, 24 horas por dia, num mesmo ambiente, até a alta hospitalar2. Esse
alojamento conjunto possui oito enfermarias com um total de 21 leitos e recebe, anualmente,

cerca de 4.200 maes.

4.3 Amostra

As puérperas foram convidadas, na referida maternidade, a participar das duas etapas
de avaliacdo: (1) pos-parto imediato; (2) seis meses pos-parto.

Para o célculo amostral, considerou-se a chance (Odds ratio) de alteragdes nos indices
antropométricos ao nascer advindas de estudos de associagdes com o consumo de AUP e
computou-se o OR: 4,81 referente ao comprimento para a idade gestacional > percentil 90,
identificado no estudo de Alves-Santos et al.’ , entre as mulheres com maior adesdo ao
consumo do padrao ultraprocessado “fast food and candies”. A partir destes dados, estimou-se
a necessidade de 174 puérperas, ao qual acrescentou-se um percentual de pelo menos 50%

L. 4 o .
para compensar as possiveis perdas’. Deste modo, o n amostral minimo determinado para a
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realizagdo do estudo foi de 261 participantes, com um nivel de significancia de 5% e um

poder de teste de 80%.

Os critérios de exclusdao da amostra basearam-se em varidveis que poderiam interferir

. JUR] A . 5.6 ~
nas medidas antropométricas do bebé ao nascimento™” e compreenderam: maes portadoras de

diabetes, doenga renal e hepatica, complicagdes da gravidez, incluindo hipertensdo grave

(eclampsia e pré-eclampsia), infecgao por HIV (virus da imunodeficiéncia adquirida humana)

e gestacdo multipla. Além disso, os bebés prematuros também foram excluidos (n=43) e as

maes residentes no interior do estado, tendo em vista a dificuldade em retornar para o segundo

encontro.

4.4 Coleta de dados

A coleta de dados teve inicio em abril/2018 e finalizou em outubro/2019,

considerando as duas etapas incluidas nessa tese (Figura 3).

Estudo de coorte

Linha de base: p6s-parto imediato

Seguimento: 6° més pos-parto

Informagaes sobre estilo de
vida

Informagaoes sobre o consumo
alimentar durante a gestagdo

Figura 2. Fluxograma das etapas do estudo

Puérpera Bebé Mae Bebé
Informagées socioeconémicas e Informacoes Avaliagao Avaliagdo
demogrdficas antropométricas antropometrica antropométrica
Informagdes antropométricas, Informagées
obstétricas e sobre o pré-natal sobre
Aleitamento
| materno
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Previamente, um estudo piloto foi realizado, na propria maternidade, para teste dos
instrumentos de coleta de dados. Durante todo o periodo de coleta de dados, todas as
participantes assinaram um Termo de Consentimento Livre e Esclarecido conforme

recomendacdes da resolucdo 466/2012 do Conselho Nacional de Satde (Apéndice 2).

4.5 Descrigdo das etapas
4.5.1 Linha de base: pos-parto imediato
e Puérperas
No pods-parto imediato, as puérperas foram convidadas, na maternidade, a participar do
estudo apos apresentacdo do entrevistador e explicacdo breve dos objetivos e importancia da
pesquisa para o grupo materno-infantil. A seguir, as maes foram entrevistadas mediante

aplicacao de um questionario contendo as seguintes informagdes:

(1) Informagoes socioeconomicas e demogradficas: escolaridade, renda familiar, nimero de
moradores no domicilio, idade, estado civil.

A escolaridade materna foi questionada mediante as seguintes respostas: 1. ensino
fundamental incompleto; 2. ensino fundamental completo; 3. ensino médio incompleto; 4.
ensino médio completo; 5. ensino superior incompleto; 6. ensino superior completo. Para fins
de andlise, essa variavel foi categorizada em: 1. ensino fundamental; 2. ensino médio; 3.
ensino superior. Ressalta-se que todas as maes eram alfabetizadas.

A renda familiar per capita mensal foi definida como a renda familiar total, em
salarios minimos, dividida pelo numero de pessoas no domicilio. Foi categorizada em <0,5 e
> 0,5 salario minimo (considerando a média dos valores do saldrio minimo vigente nos anos
de 2018 € 2019, em reais: R$954,00 e R$998,00, respectivamente).

A idade materna foi categorizada em: < 19 anos; 20 a 35 anos; > 36 anos. A literatura
sugere que adolescentes (< 19 anos)’ e mulheres acima de 35 anos estdo mais suscetiveis a
resultados perinatais adversos ¢ morbidade e mortalidade materna. Tanto a gravidez na
adolescéncia quanto a gestacdo tardia estdo relacionadas, dentre outras condigdes, a0 maior
risco de recém-nascidos de baixo peso, restricdo do crescimento intrauterino e fetos pequenos
para idade gestacional®.

O estado civil das maes foi obtido a partir da resposta a seguinte pergunta: “Qual o seu

estado civil?”, permitindo uma das opgdes de resposta: 1. casada; 2. unido estavel; 3. solteira;
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4. divorciada; 5. viuva. Para fins de analise, essa variavel foi categorizada em: casada/unido

estavel; solteira/divorciada/viava.

(2) Informagoes antropométricas, obstétricas e sobre o pré-natal: IMC pré-gestacional,

ganho de peso gestacional (GPG), paridade e numero de consultas pré-natais.

O GPG foi obtido pela diferenca entre o peso pré-gestacional e o tltimo peso, ambos
referidos pelas maes. Caso estas ndo soubessem informar o GPG, considerou-se o peso
registrado na caderneta da gestante, referente a Ultima consulta realizada no pré-natal. A
adequacao do ganho de peso gestacional foi avaliada conforme o estado nutricional inicial da
puérpera, a partir do calculo do IMC [peso (kg)/estatura (m)?*] pré-gestacional, segundo

recomendagdes do Institute of Medicine’ (Quadro 1).

Quadro 1 — Recomendacao para ganho de peso de acordo com o IMC Pré-Gestacional

Estado nutricional antes IMC DL Poe 50 o Ganho de Peso Total na
da gestacio (Kg/mz) Sema;mal no2'es3 Gestacao (kg)
Trimestre (kg)
Baixo peso <18,5 0,5 12,5-18,0
Peso adequado 18,5a249 0,4 11,0 -16,0
Sobrepeso 25,0a299 0,3 7,0-11,5
Obesidade >30 0,2 5,0-9,0

Fonte: Institute of Medicine, 2009.
IMC: indice de massa corporal.

A classificacdo do estado nutricional das mies adolescentes (<20 anos)’ foi avaliada
de acordo com os pontos de corte propostos de IMC/idade da OMS/2007"° (Quadro 2),
obtidos com auxilio do software AnthroPlus®. Para as adultas, foram adotados os critérios da
Organizag¢io Mundial de Saude'' (Quadro 3). Para fins de analise, as categorias “sobrepeso” e

“obesidade” foram incluidas em uma unica categoria: “excesso de peso”.

Quadro 2 — Classificagdo do estado nutricional das adolescentes de acordo com os pontos de

corte (Escore-Z) de IMC.

Valores criticos - Diagnostico nutricional

< Escore-Z -3 Magreza acentuada
> Escore-Z-3 e < Escore-Z -2 Magreza

> Escore-Z -2 e < Escore-Z +1 Eutrofia

> Escore-Z +1 e < Escore-Z +2 Sobrepeso

> Escore-Z +2 Obesidade

Fonte: OMS, 2007.
76



Quadro 3 — Pontos de Corte de Classificacao do IMC para adultas.

Classificaciao IMC(kg/m2)
Baixo peso <185

Eutrofia >18,5 e <25,0

Sobrepeso >25,0 e<30,0
Obesidade >30,0

Fonte: OMS, 1995. IMC: indice de massa corporal.

A altura das participantes foi aferida, conforme as normas do Sistema de Vigilancia
Alimentar e Nutricional/SISVAN'?, utilizando-se um estadidémetro de bolso da marca Cescorf
com capacidade para 300 cm e precisao de 0,5 cm.

A paridade (nimero de partos incluindo o do atual recém-nascido) foi categorizada
em: primipara (1 parto) e multipara (= 2 partos).

O ntmero de consultas pré-natais realizado pelas mulheres foi classificado em trés
categorias: 1) ndo realizou; 2) 1 a 5 consultas e 2) seis ou mais consultas. Essa ultima
categoria, abrange a recomenda¢do do Ministério da Saude - pelo menos seis consultas

SEIRE
durante esse periodo .

(3) Informagoes sobre o estilo de vida materno: tabagismo e atividade fisica (antes da
gestagdo).

A pratica de tabagismo foi questionada as maes permitindo as seguintes opc¢des de
resposta: 1. fumante atual; 2. ex-fumante; 3. nunca fumou.

Com relacdo a pratica de atividade fisica, referente ao periodo pré-gestacional, foram
obtidas informagdes sobre modalidade, duragdo e frequéncia semanal. A variavel “atividade
fisica” foi classificada de acordo com os critérios para classificacdo do nivel de atividade
fisica do Instituto de Medicina'* (Quadro 4). Para fins de analise, as mulheres incluidas nas
categorias “sedentdrias” e “pouco ativas, ativas e muito ativas” foram classificadas como

“sedentarias” e “nao sedentarias”, respectivamente.
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Quadro 4 - Critérios para classificagdo do nivel de atividade fisica

Sedentaria Trabalhos domésticos de esfor¢o leve a moderado, caminhadas para atividades relacionadas
com o cotidiano, ficar sentado por varias horas

Pouco ativo Atividade fisica moderada diaria: 30-60 minutos (5-7 Km/h), além das atividades
cotidianas

Ativo Atividade fisica moderada diaria:> 60 minutos, além das atividades cotidianas

Muito ativo Atividade fisica moderada diaria:> 60 minutos + 60 minutos de atividade vigorosa ou 120

minutos de atividade moderada, além das atividades cotidianas

Fonte: Institute of Medicine, 2002.

(4) Informagoes sobre o consumo alimentar durante a gestagdo:

O consumo alimentar da mulher, durante a gestacdo (referente ao segundo e terceiro
trimestres de gestacdo), foi mensurado por meio de um Questionario de Frequéncia Alimentar
(QFA) semiquantitativo validado para populacio adulta brasileira por Ribeiro et al."’ e
adaptado para fins da pesquisa (os AUP foram separados em um unico grupo e
acrescentaram-se outras opgoes dessa classe de alimentos e de outros grupos alimentares, a
fim de ampliar as opgdes de respostas). Trata-se de um questiondrio constituido por 57 itens
com suas respectivas frequéncias de consumo alimentar (1 vez/dia; 2 ou mais vezes/dia; 5 a 6
vezes/semana; 2 a 4 vezes/semana; 1 vez/semana; 1 a 3 vezes/més; raramente/nunca) e
quantificagdes expressas em medidas caseiras.

As quantidades de alimentos consumidos, avaliadas por meio do QFA e expressas em
medidas caseiras, foram convertidas em gramas ou mililitros a partir da Tabela para
Avalia¢do do Consumo Alimentar em Medidas Caseiras'®'’. A composicdo de energia foi
computada com o auxilio do programa Excel com a insercdo de tabelas apropriadas de
alimentos e suas respectivas composi¢des - Tabela Brasileira de Composi¢do de Alimentos —
TACO'", Instituto Brasileiro de Geografia e Estatistica (IBGE)19 e Philippizo, além de rotulos
de alimentos, quando necessario.

O consumo de AUP na gestacdo foi a principal varidvel explicativa desse estudo. Os
itens presentes no inquérito alimentar (QFA) foram classificados segundo o sistema de
classificagdo NOVA (Quadro 5) que ¢ baseado na extensdo e propdsito do processamento de
alimentos. Essa classificagdo agrupa todos os alimentos e produtos alimenticios em quatro
grupos claramente distintos, especificando o tipo de processamento empregado na sua
produgdo e a finalidade subjacente a este processamento’': 1) Alimentos in natura ou
minimamente processados; 2) Ingredientes culindrios processados; 3) Alimentos processados

e 4) AUP.
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Quadro 5 — Sistema de Classificagdo NOVA

Classificacio

Exemplos

Grupo 1 — Alimentos in natura ou minimamente
processados

Alimentos in natura sao partes comestiveis de
plantas ou de animais de origem. Alimentos
minimamente processados sdo alimentos in natura
submetidos, mas sem a adi¢do de substincias como
sal, agticar, 6leos ou gorduras ao alimento in natura.

Legumes, verduras, frutas, carnes e ovos frescos.
Alimentos in natura embalados, refrigerados ou
congelados. Leite fresco, pasteurizado ou
fermentado. Cha, café, sucos 100% nao adogados e
agua potavel.

Grupo 2 — Ingredientes culinarios processados

Este grupo inclui substincias extraidas diretamente
de alimentos do grupo 1. Os processos envolvidos
com a extragdo dessas substincias incluem
prensagem, moagem, pulverizagdo, secagem e
refino.

Oleos vegetais, gorduras animais, agucar, sal,
amido extraido do milho ou de outra planta.

Grupo 3 — Alimentos processados

Este grupo inclui produtos fabricados com a adigéo
de sal ou agucar, e eventualmente dleo, vinagre ou
outra substancia do grupo 2, a um alimento do grupo
1, sendo em sua maioria produtos com dois ou trés
ingredientes. O proposito do processamento
subjacente a fabricacdo de alimentos processados ¢é
aumentar a duracdo de alimentos in natura ou
minimamente processados.

Conservas de hortalicas, de cereais ou de
leguminosas, castanhas adicionadas de sal ou
acucar, carnes salgadas, peixe conservado em 6leo
ou agua e sal, frutas em calda, queijos e paes.

Grupo 4 — Alimentos ultraprocessados

Este grupo é produzido a partir de varios processos
industriais, que utilizam o uso de ingredientes, que
em sua maioria ndo se encontram em
supermercados. O principal proposito do
ultraprocessamento ¢ o de criar produtos industriais
prontos para comer, para beber ou para aquecer que
sejam capazes de substituir tanto alimentos ndo
processados ou minimamente processados.

Refrigerantes e pds para refrescos; ‘salgadinhos de
pacote’; sorvetes, chocolates, balas e guloseimas
em geral; paes de forma, de hot-dog ou de
hamburguer; paes doces, biscoitos, bolos e misturas
para bolo; ‘cereais matinais’ e ‘barras de cereal’;
achocolatados e bebidas com sabor de frutas;
maioneses € outros; pizzas pré-preparadas; extratos
de carne de frango ou de peixe empanados do tipo
nuggets, salsicha, hamburguer, e sopas, macarrao e
sobremesas ‘instantineos’.

Adaptado de Brasil (2014).

Para este estudo, deu-se enfoque aos AUP (Quadro 6). Os resultados de frequéncia de
consumo de AUP foram convertidos em energia (Kcal/dia), para posterior divisdo em tercis
referentes ao percentual do valor caldrico total diario proveniente dessa classe de alimentos
(% do Valor Calérico Total - VCT)*. As participantes que apresentaram ingestdo de energia
implausivel, abaixo de 300 Kcal ou acima de 10.000 Kcal® foram excluidas do banco de

dados (n=6).
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Ademais, utilizou-se a mesma metodologia anteriormente descrita para calcular o

VCT relativo aos alimentos in natura ¢ minimamente processados (Quadro 7), a fim de

propiciar a comparagdo dos tercis dessa classe de alimentos com os tercis de AUP.

Quadro 6: Especificacdo dos alimentos ultraprocessados avaliados

Nome Especificacio
logurte logurtes ndo naturais, com varios ingredientes
Embutidos Salsicha, linguica, salame, presunto ou mortadela
. Sanduiches consumidos em estabelecimentos tipo fast

Sanduiches

food como Mc Donalds

Pizzas industrializadas ou preparadas com ingredientes
Pizza ultraprocessados, como salaminho, lombinho, presunto,

dentre outros
Molhos para salada Molho de tomate ndo caseiro, shoyo, katchup, outros

molhos industrializados para temperar salada

Margarina ou maionese

Margarina ou maionese industrializados

Snacks (salgadinhos de pacote)

Salgadinhos de pacote tipo chips

Pao de forma

Pao de forma industrializado

Biscoito salgado

Biscoito salgado cream cracker industrializado

Biscoito doce

Bolacha recheada e biscoitos doces industrializados

Bolo industrializado

Bolo industrializado pronto ou preparado com massa
pronta industrializada

Sorvetes, bala, chiclete ou pirulito

Sorvetes industrializados, bala, chiclete ou pirulito

Chocolates ou bombom

Chocolates ou bombom industrializados

Achocolatados Achocolatado em pd
Suco artificial com ou sem agucar Pos para refrescos/suco de caixinha
Refrigerante Refrigerante comum ou diet/light

Macarrao instantaneo

Macarrao instantaneo

Fonte: Questionario de Frequéncia Alimentar (QFA) elaborado para esse estudo.

Quadro 7: Especificacao dos alimentos in natura € minimamente processados avaliados

Alimentos in natura ou minimamente
processados

Especificacao

Leite integral, semidesnatado ou desnatado

Leite pasteurizado

Ovos

Ovos frescos

Carne de boi, porco, frango, peixe fresco

Carne de porco e de aves e pescados frescos, resfriados
ou congelados

Figado

Coragdo de frango Visceras e toucinho frescos

toucinho

Arroz integral, polido A granel ou embalado

Macarrao Macarrdo ou massas frescas ou secas feitas com
farinhas de mandioca, de milho ou de trigo e agua

Feijao De todas as cores

Alface, couve, almeirdo, mostarda

Cenoura, beterraba, abobora, chuchu

Mandioca, batata, cara

Banana, mag3, laranja, melancia, mamao

Legumes, verduras, raizes e tubérculos in natura crus
ou refogados
Frutas cruas e frescas

Suco de frutas

Natural sem agucar

Fonte: Questionario de Frequéncia Alimentar (QFA) elaborado para esse estudo.
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e Bebés

Os dados antropométricos dos bebés ao nascer (peso, comprimento e perimetro
cefalico ao nascimento) e idade gestacional foram obtidos mediante consulta aos prontuarios
das participantes. Todos os bebés eram a termo (idade gestacional >37 semanas)™*.

O peso ao nascer foi classificado em®: baixo peso < 2.500g; peso insuficiente: 2500 a
2999 g; peso adequado: 3000 g a 4000 g e macrossomia’: >4000g.

O peso do bebé ao nascer, segundo a idade gestacional foi obtido verificando-se a
idade gestacional ¢ o peso ao nascer a ela correspondente: < percentil 10: pequeno para a
idade gestacional (PIG); > percentil 10 e < percentil 90: adequado para a idade gestacional
(AIG); e > percentil 90: grande para a idade gestacional (GIG), de acordo com as curvas do
INTERGROWTH-21st*.

O comprimento (Quadro 8) e o perimetro cefalico (Quadro 9) ao nascer foram
avaliados de acordo com os pontos de corte propostos pela Organizagdo Mundial de
Saude®*. Foi considerado “adequado” os valores de escore z compreendidos entre -2DP e

+2DP para ambas medidas antropométricas®*’.

Quadro 8 - Comprimento (cm) do recém-nascido a termo

Meninos 442 46,1 48,0 49,9 51,8 53,7 55,6
Meninas 43,6 45,4 47,3 49,1 51,0 52,9 54,7
Fonte: WHO, 2006
Quadro 9 - Perimetro cefalico (cm) do recém-nascido a termo
-2DP -1DP Mediana | +1DP +2DP -2DP -1DP Mediana +1DP +2DP
31,9 33,2 34,5 35,7 37,0 31,5 32,7 33,9 35,1 36,2

Fonte: WHO, 2007

4.5.2 Seguimento: seis meses pos-parto
o Maes
Aos seis meses poOs-parto, as consultas ocorreram no laboratério de Avaliacdo
Nutricional da Escola de Enfermagem da Universidade Federal de Minas Gerais (UFMGQG).
Todas as maes que participaram do estudo, no pos-parto imediato, foram convidadas a

retornar para a consulta.



Foi realizada avaliagdo antropométrica do bindmio mae/filho, aferi¢do do peso atual
das mulheres, além da altura das maes adolescentes.

Para avalia¢do antropométrica da mulher, o peso atual foi aferido por meio de balanga
digital da marca Marte®, modelo LC 200 PS, com capacidade de 200 kg e precisdo de 50 g,
conforme as normas do SISVAN'2. O IMC foi analisado de acordo com os critérios

previamente apresentados (Quadros 2 e 3).

o Bebés

Quanto aos bebés, foram obtidos dados referentes ao peso, comprimento e perimetro
cefalico segundo as normas do SISVAN'2. Para aferigio do peso, foi utilizada balanca
pediatrica da marca Filizola, modelo BP Baby, com capacidade de 15kg e precisdao de 5g. O
comprimento foi obtido com auxilio de um infantometro da marca Taylor, com precisdo de
0,5 cm. O perimetro cefalico foi medido com auxilio de fita métrica ndo extensivel com
precisdo de 1 mm.

O peso, comprimento e perimetro cefalico aferidos possibilitaram o célculo e a
classificacdo  dos indices antropométricos -  Peso/Comprimento, Peso/Idade,
Comprimento/Ildade, IMC/Idade e Perimetro Cefalico/Idade, os quais foram classificados
segundo critérios propostos pelo SISVAN'? a partir das curvas de crescimento da OMS'
(Quadros 10 e 11) e auxilio do software Anthro®. Para fins de analise, nos indices
Peso/Comprimento ¢ IMC/Idade, as criangas em “risco de sobrepeso”, “sobrepeso” e

“obesidade” foram classificadas como “excesso de peso”.
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Quadro 10 - Classifica¢dao do estado nutricional de criangas menores de cinco anos para cada

indice antropométrico.

VALORES CRITICOS INDICES ANTROPOMETRICOS PARA MENORES DE 5 ANOS
Peso para idade Peso_para IMC para idade Compr} mento para
comprimento idade
Muito baixo peso Muito baixo
Magreza Magreza .
< Escore-z -3 para comprimento para
. acentuada acentuada .
a idade a idade
>Escore-z -3 e < Baixo peso para a Magreza Magreza Baixo
Escore-z -2 idade comprimento para
a idade
>Escore-z -2 e < Eutrofia Eutrofia
Escore-z -1
>Escore-z -1 e <Escore- Peso adequado
z +1 para a idade Risco de Risco de Comprimento
> Escore-z +1 e sobrepeso sobrepeso adequado para
<Escore-z +2 aidade
> -z +
Escore-z+2 e Peso elevado Sobrepeso Sobrepeso
=Ercorcazhi) ara a idade
> Escore-z +3 P Obesidade Obesidade

Fonte: Sisvan (2004)

Quadro 11 - Classificagdo do estado nutricional de criangcas menores de cinco anos para

perimetro cefalico para idade.

VALORES CRITICOS PERIMETRO CEFALICO PARA IDADE

> +2 Escore-z Perimetro cefalico acima do esperado para a idade

<+2 Escore-z e > -2 Escore-z Perimetro cefalico adequado para a idade

< -2 Escore-z Perimetro cefalico abaixo do esperado para a idade

Fonte: (OMS, 2007)

Ademais, as maes foram questionadas quanto a pratica do aleitamento materno, em
resposta a seguinte pergunta: “A senhora estd amamentando?”, permitindo uma das opgdes de
resposta: 1. sim; 2. ndo.

Para as maes que ndo compareceram a consulta presencial, foi realizado contato por
telefone, a fim de se obter dados referentes ao bebé (peso, comprimento e perimetro cefalico)
e da mae (peso e se estava ou ndo amamentando), a fim de reduzir as perdas de seguimento.

As maes foram contatadas préximo a data em que a crianga completaria seis meses €
na véspera da consulta a fim de contribuir para a adesdo ao seguimento. Caso nao
comparecessem, eram convidadas novamente, em pelo menos duas tentativas, até antes de a

crianga completar 7 meses e, dentro desse limite, até¢ quando ndo nos atendessem mais.

4.6. Variaveis do estudo
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As variaveis do presente estudo e suas respectivas caracteristicas de andlise estdo

descritas no quadro 12.

Quadro 12: Caracteristicas das variaveis do estudo.

Linha de base: pos-parto imediato

Variaveis Tipo Categorias
Informacdes socioeconomicas e
demograficas
Ensino fundamental
Escolaridade Categorica Ensino médio
Ensino superior
. - < 0,5 salario minimo
Renda per capita Categorica (05 ittty bty
<19 anos
Idade Categorica 20 a 35 anos
> 36 anos
. . o Casada/unido estavel
IO @il Celteigbings Solteira/ divorciada/viuva
Informacdes antropométricas,
obstétricas e sobre o pré-natal
Eutrofia
IMC pré-gestacional Categorica Baixo peso/magreza
Excesso de peso
Insuficiente
Ganho de Peso Gestacional Categorica Adequado
Excessivo
. . 1 parto
Paridade Categorica > partos
Nao realizou
Consultas pré-natais Categorica 1 a 5 consultas
Acima de 6 consultas
Informacdes sobre o estilo de
vida materno
Fumante atual
Tabagismo Categorica Ex-fumante
Nunca fumou
Atividade fisica Categorica N§edentarl? .
do sedentaria
Informacdes sobre o consumo
alimentar durante a gestacio
Consumo de alimentos . Terc%l !
Categorica Tercil 2
ultraprocessados Tercil 3
Medidas antropométricas do
recém - nascido
Baixo peso
. Peso insuficiente
Peso ao nascer Categorica

Peso adequado
Macrossomia
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Quadro 12 - Continuagado

Medidas antropométricas do Pequeno para a idade gestacional
recém - nascido (PIG)
Categérica Adequado para a idade gestacional
Peso/Idade gestacional (A.IG) .
Grande para a idade gestacional
(GIG)
Baixo comprimento ao nascer
Comprimento ao nascer Categorica Comprimento adequado ao nascer

Elevado comprimento ao nascer
Perimetro cefalico abaixo do
esperado ao nascer
Perimetro cefalico adequado ao
nascer
Perimetro cefalico acima do

€S Iierado a0 nascer

Perimetro Cefalico ao nascer Categorica

Medidas antropométricas do
bebé seis meses pos-parto
Classificacdes dos Indices
antropométricos
Baixo peso/Idade
Peso/Idade Categorica Peso adequado/Idade
Peso elevado/Idade
Comprimento/Idade Categorica Aiagi;) d?g%;ﬁi;@%g: de
Abaixo do esperado/Idade
Perimetro cefalico/Idade Categorica Adequado/Idade
Acima do esperado/Idade

Magreza

Peso/comprimento Categorica Adequado
Excesso de peso

Magreza

IMC/Idade Categorica Adequado
Excesso de peso

Aleitamento materno Categorica N.ao
Sim

Baixo peso

IMC materno Categorica Eutrofia
Excesso de peso

<19 anos

Idade Categorica 20 a 35 anos
> 36 anos

Nota: IMC: indice de massa corporal
Fonte: Elaborado para fins deste estudo.
4.7 Andlise estatistica dos dados

Os dados foram tabulados por dupla-digitagio através do programa Epi Info™ e, ap0s
analise de consisténcia, foi realizada andlise descritiva com calculo de frequéncias absolutas e
relativas, medidas de tendéncia central e dispersdo. O teste Kolmogorov-Smirnov foi aplicado

para avaliar a adesdo das varidveis quantitativas a distribui¢ao normal. O teste Qui-quadrado
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ou exato de Fisher foi realizado para comparar propor¢des ou verificar associacdes em
amostras independentes e correcdo de Bonferroni, a fim de se verificar onde se encontravam
as diferengas entre as categorias das varidveis testadas. O teste Mann-Whitney foi realizado
para comparar as principais caracteristicas das maes que permaneceram e das que desistiram
do estudo.

A regressdo logistica binaria e multinomial foi realizada com o auxilio do programa
Stata versdao 11.0, a fim de se verificar as associagdes entre as medidas antropométricas do
bebé e os tercis de AUP, com ajuste para: 1. primeiro momento (ao nascimento): renda, idade
materna, GPG, paridade, atividade fisica e nimero de consultas pré-natais e 2. segundo
momento (aos 6 meses de vida): renda, aleitamento materno, IMC e idade materna e peso ao
nascer. Tais varidveis de confusdo foram selecionadas por serem mencionadas na literatura
como interferentes nos desfechos antropométricos do bebé ao nascimento e com repercussao
na infincia’. As demais analises foram realizadas no software Statistical Package for the
Social Sciences (SPSS) versao 19.0. O nivel de significancia de 5% foi adotado para todas as

analises.
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Abstract

Objective: This study aimed to assess the influence of ultra-processed foods (UPF)
consumption during pregnancy on the anthropometric measurements of the baby. Methods:
Prospective cohort study with mothers and their babies assessed in two moments: immediate
postpartum and six months postpartum. Data on the socio-economic, demographic,
anthropometric, obstetric, food consumption, prenatal and maternal lifestyle were collected at
the first moment, as well as the baby’s anthropometric measurements (weight, length, and
head circumference) and gestational age. An anthropometric evaluation of mother and their
baby was conducted after six months. The energy percentual of UPF was estimated and
categorized in tertiles, and associated with the anthropometric measurements of the baby
through binary and multinomial logistic regression. Results: 626 mothers and their babies
were evaluated at immediate postpartum, and 291 babies at six months. The average caloric
percentage from UPF consumption during pregnancy (n=626) was 30.56%. In the unadjusted
regression, there was a greater chance of insufficient birth weight among babies of mothers
classified in the highest tertile of UPF consumption (OR: 1.72 95% CI 1.09-2.70; p=0.020).
Such association was not significant when adjusted for confounding variables. There was no
association between the UPF consumption and the babies’ anthropometric measurements at
six months (p>0.05). Conclusions: There was no association between the consumption of
AUP during pregnancy and the anthropometric outcomes of the baby, at birth and six months
postpartum, probably due to the multifactorial nature of anthropometry and the interference of

sociodemographic, gestational and environmental factors in the outcomes.

Keywords: Ultra-processed foods, pregnancy, birth weight, food consumption.

Introduction

Ultra-processed foods (UPF) are known as products that generally do not maintain
their basic characteristics for undergoing different processes and techniques to have industry-
exclusive substances included in their composition". Some examples are cookies, chips, soft
drinks, instant noodles, etc. UPF are nutritionally deficient, therefore they impact individuals’
health, and lead to alterations in children’s lipidic profile, metabolic syndrome in teenagers,
and obesity in adolescents and adults®.

These foods consumption has increased lately due to urbanization and

industrialization, among other reasons, leading to eating patterns alteration and a reduction in
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in natura and minimally processed foods consumption, which are rich in fibers and well-
balanced according to nutritional terms®. A recent Brazilian Houschold Budget Survey
(Pesquisa de Org¢amentos Familiares) (POF/2017-2018)® has shown an increasing
participation of UPF in the total calories intake, going from 12.6% in 2002-2003 to 16.0% in
2008-2009 and reaching 18.4% in 2017-2018.

During pregnancy, it is recommended not to exceed the intake of these foods because
an insufficient or excessive amount of nutrients can alter intrauterine fetal, and as a
consequence, lead to offspring with birth weight deviations”. Besides weight, other fetal
indicators such as birth length and birth head circumference can also be affected” ),

It is known that low birth weight (< 2500g) is associated with higher neonatal and
infant morbidity and mortality, being the most influential factor in the first years of life”.
Offspring born with insufficient weight (2500g to 2999¢g) have twice or three times the
chances of dying than the ones born with adequate weight, and they have higher chances of
growth and development delay'”. On the other hand, fetal macrosomia (> 4000g) is associated
with neonatal asphyxia, higher chances of fetal hypoglycemia, etc. Furthermore, inadequate
fetal growth increases the risk of non-communicable chronic diseases development in adult
life®.

Little is known about the association between general eating quality during pregnancy
and birth weight®. Moreover, the influence of UPF consumption during pregnancy on
offspring weight gain and on the risk of offspring born with deviations in normal growth
patterns remains uncertain®, and up to this moment, there are no studies that used NOVA
classification to clarify the role of ultra-processed foods in the baby measurements.

Therefore, considering the importance of assessing the anthropometric measurements
of the baby to promote child health, and the global increase of UPF consumption in the last
decades, this study aimed to assess the influence of these foods consumption during

pregnancy on the anthropometric measurements of the baby, at birth and at six months in a

prospective cohort.

Methods
Sample and study design
This is a cohort study which evaluated mothers and their babies, who were attended in

a Brazilian public maternity hospital between 2018 and 2019. Such maternity was recognized

by the Baby Friendly Hospital Initiative in 1999 by the World Health Organization (WHO),
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the United Nations International Children's Emergency Fund (UNICEF) and the Brazilian
Ministry of Health.

At the maternity, the puerperal women were recruited to participate in the two
moments of this study evaluation: immediate postpartum and six months postpartum.

For the sample calculation, the chances (Odds Ratio) of a baby with length for
gestational age > 90th percentile of 4.81 were considered. Such value was identified in the
study by Alves-Santos ef al.”), in which women who consumed the UPF pattern “fast food
and candies” had a greater chance of giving birth to a newborn with length for gestational age
> 90th percentile. Having estimated the need for 174 puerperal women, we added a
percentage of 50% to compensate for possible losses"'”. Thus, the minimum n sample size
determined for the study was 261 participants, with a significance level of 5% and a test
power of 80%.

The exclusion criteria were based on variables that could interfere with the outcomes -

(L2 and included:

birth anthropometric measurements of the offspring and at six months
mothers with diabetes, kidney and hepatic diseases, birth complications including severe
hypertension (eclampsia and preeclampsia), HIV infection (human immunodeficiency virus
infection) and multiple gestations. Moreover, mothers living in the countryside of the state

were excluded due to the difficulty in returning to participate in the research follow-up.

Data collection
Baseline: immediate postpartum

Mothers were invited to participate in the research in the immediate postpartum and,
after formal introductions, the interviewer informed them that there would be a new face-to-
face meeting to evaluate mother and child after six months. Then, having the mother agreed to
participate, a questionnaire was applied to obtain information about the mother and their baby,

which covered:

Maternal demographic and socioeconomic information: level of education, family income,
number of household members, age, marital status.

Maternal level of education was assessed according to the following categories: 1.
incomplete primary education; 2. complete primary education; 3. incomplete high school; 4.

complete high school; 5. incomplete higher education; 6. complete higher education. This
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variable was categorized in: 1. primary education; 2. high school; 3. higher education. All
mothers were literate.

Monthly per capita income was defined as the total family income in minimum wages,
divided by the number of household members, being categorized in < 0.5 and > 0.5 minimum
wage (considering the average minimum wage in 2018 and 2019, in Brazilian currency:
R$954.00 and R$998.00, respectively).

Maternal marital status was obtained from the question: “What is your marital
status?”, allowing the following response options: 1. married; 2. civil union; 3. single; 4.
divorced; 5. widow. For analysis purposes, this variable was categorized in: married/civil

union; single/divorced/widow.

Prenatal, obstetric, and anthropometric data: pre-gestational Body Mass Index (BMI),
gestational weight gain (GWG), parity, and number of prenatal consultations.

Pre-gestational BMI was calculated using the pre-gestational weight informed by the
mothers and height measured by the researchers according to the WHO"? recommendation,
using a Cescorf® portable stadiometer. Adolescentes (<20 years old) and adults were

(9 \vere obtained with the software

classified differently. Z-scores cutoff points of BMI/age
AnthroPlus® and were used for the adolescents. The WHO™® recommendation was
considered for adult mothers. The categories “overweight” and “obesity” were included in the
category “excessive weight”.

Institute of Medicine" criteria were used to classify the GWG adequacy, which
draws a limit according to the nutritional state of the pregnant woman (low weight: 12.5 to
18.0 kg; eutrophy: 11.5 to 16.0 kg; overweight, from 7.0 to 11.5kg and obesity: from 5.0 to
9.0 kg).

Numbers over or below the recommendation were considered insufficient or excessive
weight gain, respectively. In case the mothers could not inform the total weight gain during
pregnancy, the weight registered in the pregnant woman diary from the last prenatal
consultation was considered.

Parity (numbers of births including the last newborn) was categorized in: primiparous
(1 birth) and multiparous (> 2 births).

The number of prenatal consultations was classified into 3 categories: 1) not attended;

2) one to five consultations and 3) six or more consultations, the latter covers the
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recommendation of the Brazilian Ministry of Health - a minimum of six consultations during

this period“6).

Maternal lifestyle information: smoking and physical activity (during the pre-gestational
period).

Mothers were questioned about smoking practice, allowing the following response
options: 1. smoker; 2. ex-smoker; 3. never smoked.

Regarding the practice of physical activity during the pre-gestational period,
information on modality, duration and weekly frequency was obtained. The variable “physical
activity” was classified according to the criteria for classifying the level of physical activity
from the Institute of Medicine''”. For analysis purposes, women included in the “sedentary”
and “little active, active and very active” categories were classified as “sedentary” and “non-

sedentary”, respectively.

Eating habits information during pregnancy:

The food consumption during pregnancy of the participant women (the second and
third trimesters of pregnancy) was measured using a semi-quantitative Food Frequency
Questionnaire (FFQ) validated for the Brazilian adult population by Ribeiro et al.'® and
adapted for research purposes (UPF were separated into a single group and other options from
that class of foods and other food groups were added in order to expand the options for
responses). It is a questionnaire consisting of 57 items with their respective frequencies of
food consumption and quantifications expressed in homemade measures.

The quantities of food consumed, assessed using the FFQ and expressed in homemade
measures, were converted into grams or milliliters using the Tabela para Avalia¢do do
Consumo Alimentar em Medidas Caseiras (Table for Food Consumption Evaluation in
Homemade Measurements)''”*?. The energy composition was computed with the aid of the
Excel program inserting appropriate food tables and their respective compositions - the
Brazilian Food Composition Table or TACO®?", the Brazilian Institute of Geography and
Statistics (IBGE)“?, and Philippi®”, in addition to food labels, when necessary.

The consumption of UPF during pregnancy was the main explanatory variable in this
study. The items in the questionnaire (FFQ) were classified according to the NOVA
classification system, which is based on the extent and purpose of food processing. This

classification groups all foods and food products into four distinct groups, specifying the type
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of processing used in their production and the purpose underlying this processing®®: 1) In
natura or minimally processed foods; 2) Processed culinary ingredients; 3) Processed food
products and 4) UPF.

For this study, only the UPFs were evaluated. The results of UPF consumption
frequency were converted into energy (Kcal/day) for further division into tertiles referring to
the percentage of the total daily caloric value from this class of foods (% of Total Energy
Content - TEC)®. Participants who had implausible energy intake, below 300 Kcal or above
10,000 Kcal® were excluded from the database (n = 6).

The TEC relative to in natura and minimally processed foods was also calculated,
using the same methodology previously described, in order to provide a comparison of the

tertiles of this group with the tertiles of UPF.

Anthropometric measurements of the baby

The anthropometric measurements of the baby were obtained by consulting the
participants’ medical records. Birth weight was classified in low weight < 2500g; insufficient
weight: 2500 to 2999¢g; adequate weight: 3000g to 4000g*®, and macrosomia: >4000g"*” .

The offspring birth weight, according to gestational age, was obtained by checking the
gestational age and the corresponding birth weight: <10th percentile: small for gestational age
(SGA); > 10th percentile and <90th percentile: adequate for gestational age (AGA); and>
90th percentile: large for gestational age (LGA), according to the INTERGROWTH-21st .

Birth length and head circumference were evaluated according to the cutoff points

proposed by the WHO®~),

Follow-up: 6 months after postpartum

Six months postpartum, all mothers who participated of the research at immediate
postpartum were invited to return for the follow-up.

Anthropometric measurement of mother and offspring was conducted, measuring the
current maternal weight, besides measuring the height of teenage mothers. BMI was assessed
according to the criteria previously presented.

Weight, length and head circumference®”

measurements of offspring were obtained.
The weight and length measured allowed the calculation and classification of anthropometric
index - weight/length, weight/age, length/age, BMI/age and head circumference/age, which

were classified according to the criteria proposed by SISVAN®" based on the WHO growth
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curves®” and aided by the Anthro® software. For analysis purposes, in the weight/length and
BMlJl/age index, offspring at "risk of being overweight", "overweight" and "obesity" were
classified as "overweight". Moreover, mothers were asked about the practice of breastfeeding,
answering the following question: “Are you breastfeeding?”, allowing one of the response
options: 1. yes; 2. no.

Mothers who did not attend the face-to-face consultation were contacted via telephone
call to obtain data regarding the baby (weight, length and head circumference) and the mother
(weight and whether or not she was breastfeeding), in order to reduce follow-up losses. The
mothers were contacted close to the date when the child would be six months old and on the
eve of the consultation in order to contribute to adherence to the follow-up. If they did not
show up, they were invited again, in at least two attempts, even before the child was 7 months

old and, within that limit, until when they did not attend us anymore.

Statistical analysis

Data were tabulated by double-typing using the Epi Info'™ program and, after
consistency analysis, a descriptive analysis was performed by calculating absolute and
relative frequencies, measures of central tendency and dispersion. The Kolmogorov-Smirnov
test was applied to assess the adherence of quantitative variables to the normal distribution.
The Chi-square test or Fisher's exact test was performed to compare proportions or check
associations in independent samples, and the Bonferroni test was performed to verify where
the differences were found between the categories of the variables tested. The Mann-Whitney
test was performed to compare the main characteristics of mothers who remained and those
who dropped out of the study.

Binary and multinomial logistic regression was performed using the Stata® program
version 11.0, in order to verify the associations between the baby anthropometric
measurements and the UPF tertiles, with adjustment for: 1. first moment: income , maternal
age, GWG, parity, physical activity and number of prenatal consultations and 2. second
moment: income, breastfeeding, maternal BMI and age, and birth weight. Such confounding
variables were selected because they are mentioned in the literature as interfering with the
baby’s anthropometric measurements at birth and childhood'". The other analyzes were
performed using the Statistical Package for the Social Sciences (SPSS) version 19.0. The

significance level of 5% was adopted for all analyzes.
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Results

At the first moment, 626 puerperal women and their babies were evaluated. In the
second meeting, 291 children had their anthropometric measurements evaluated.

The follow-up losses in this study was 53.5% and some of the main characteristics
among mothers who dropped out differed from the ones who continued in the study: younger
age [25 (18-44) vs 27(18-44); p<0.001]; lower per capita income [400.00 (0 - 4666.67) vs
500.00 (0 - 4666.67); p<0.001] ; higher GWG [12 (0-36) vs 11(0-26); p=0.027]; higher
percentage of UPF consumption [30.90 (0.29-75.6) vs 27.5(0.0-79.275); p=0.005] and lower
number of prenatal consultations attended [8 (0-20) vs 9 (0-20); p <0.001]. These variables
that differed between dropouts and participants who remained in the study were used to adjust
the regression models.

The women presented a median of 26 (18-44) years old, most had a degree of
education up to high school (65.9%) and per capita income equal to or above half the
minimum wage (57.1%). A high prevalence of mothers with insufficient (31.7%) or excessive
(29.2%) GWG was also observed. Most women had more than six prenatal consultations
(81.1%) and were sedentary (89.8%). The other maternal socio-economic and demographic
data, gestational data, prenatal care and maternal lifestyle data, and the UPF consumption
(tertiles) during pregnancy are described in Table 1.

The mean caloric percentage from UPF consumption during pregnancy was 30.56%.
Mothers classified in the highest tertile of UPF consumption were more likely to be classified
in the lowest tertile of consumption of in natura and minimally processed foods (OR = 5.08
CI95%; 3.17- 8.14).

As for newborns, 11.4% were SGA and 13.3% had short length at birth (Table 1).
According to birth weight, 6.9% were underweight, 25.2% presented insufficient birth weight
and 3.5% macrosomia (Table 1).

In the bivariate analysis, no association was observed between the UPF tertiles and the
anthropometric measurements of the baby at birth. However, there was a higher frequency of
SGA among mothers with insufficient GWG, and LGA among those with excessive GWG
and among multiparous mothers. There was also a lower frequency of short length at birth
among mothers with excessive GWG (Table 1).

Additionally, there was a higher frequency of birth head circumference above
expected among mothers aged 36 years or older compared to those between 20 and 35 years,

and a higher frequency of birth head circumference below expected among mothers with
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insufficient GWG and among those who attended 1 to 5 prenatal consultations, compared to
those who attended more than 6 (Table 1).

As for the birth weight classifications, there was a higher frequency of low weight at
birth and insufficient weight at birth among the children of single/divorced/widow mothers;
higher frequency of low weight at birth among children of mothers with low pre-pregnancy
weight, and lower frequency of insufficient weight at birth among offspring of mothers with
excessive pre-pregnancy weight. There was also a higher frequency of low weight at birth and
insufficient weight at birth among babies of mothers with insufficient GWG and a lower
frequency of insufficient weight at birth among the children of mothers with excessive GWG.
In addition, there was a higher frequency of insufficient weight at birth among newborns of
mothers who attended 1 to 5 prenatal consultations compared to those who attended above 6,
and there was a higher frequency of low weight at birth and insufficient weight at birth among
the children of smoking mothers compared to those who never smoked.

In the unadjusted regression, there was a greater chance of insufficient weight at birth
among babies of mothers classified in the highest tertile of UPF consumption (OR: 1.72 95%
CI 1.09-2.70; p = 0.020). However, such association was not maintained after the adjustments
(Table 2).

There was no significant association between the UPF tertiles consumption during
pregnancy and the anthropometric measurements of the babies at six months (p> 0.05) (Table
3). There was no difference in the anthropometric characteristics of the sample between the
face-to-face data and the data reported by the mothers (p>0.05) (data not shown in tables). In
addition, there was no difference between the results with the presence or absence of the

variable "breastfeeding" in the adjustment of multivariate models (data not shown in tables).

Discussion

This research showed that there was no association between the consumption of AUP
during pregnancy and the anthropometric outcomes of the baby, at birth and six months
postpartum, probably due to the multifactorial nature of anthropometry and the interference of
sociodemographic, gestational and environmental factors in the outcomes. Furthermore,
mothers who remained in the study presented a lower consumption of UPF, compared to the
ones who dropped out, besides other characteristics that suggest higher adherence to health

care, such as age and income, lower GWG and a higher number of prenatal consultations.
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Similar to low weight at birth, insufficient weight at birth represents an important risk
factor for infectious diseases, such as diarrhea, acute respiratory infections, delayed growth
and development, high infant mortality rate and the possibility of future chronic diseases. The
frequency of offspring born with insufficient weight is considerably higher than that of low
weight, as observed in the present study, and both conditions can be determined by several
socioeconomic, environmental and behavioral factors®?.

Such associated factors are described in the literature as having a strong influence on
the birth anthropometric measurements of the baby, and with repercussions in childhood and
adulthood"", which may justify the fact that, after the adjustment for confounding variables,
the chance of birth of babies with insufficient weight among mothers with higher
consumption of UPF have lost the statistical significance. Factors such as low level of

education and maternal income, age under 20 or over 35 years®?

@)

, primiparity, less than six
prenatal consultations'”’, insufficient GWG@, among others, are determinants for low birth
weight or insufficient birth weight. The prenatal care has a great relevance to ensure that
pregnant women be welcomed throughout the period of pregnancy, guaranteeing them, at the
end of pregnancy, a better choice of the type of delivery and a health child birth. In addition,
adequate care for pregnant women ensures the prevention of adverse events for both mothers
and babies, in addition to enabling the identification of risk factors early and enabling safe
intervention when necessary®>.

In this research, GWG was associated, in the bivariate analysis, with all the evaluated
outcomes, corroborating other studies in which this variable had a strong influence on the
anthropometric measurements of the baby. In the study by Santana er al.>*, carried out with
185 pregnant women and their offspring, in the Brazilian municipality of Reconcavo Baiano,
it was observed that women who presented weight gain outside the recommendations during
pregnancy had 2.6 times more chances (OR = 2.6; 95% CI = 1.5-3.5) of having offspring with
inadequate birth weight (birth weight <2999 g and > 4000 g) when compared to women with
adequate GWG.

In a prospective cohort study that included 1,287 women, in the district of Mangochi
(Netherlands, Holland), in models adjusted for confounding variables, such as the number of
previous pregnancies, child sex, parity, height and maternal age, the GWG was positively
associated with birth weight, length for age and head circumference for age. In comparison

with women with normal weight, women with low weight were at increased risk of having

babies with short length. Women with low GWG were at a higher risk of having babies with
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low weight and head circumference below expected at birth, compared to those with normal
weight gain(6).

Considering this scenario, it can be inferred that the UPF consumption by pregnant
women can promote insufficient weight gain in the offspring, as shown by this research.
However, other factors involved in this association, such as GWG and the others mentioned
above, are stronger and more capable of explaining the outcomes.

Although the association between the UPF consumption during pregnancy and the
insufficient weight at birth has lost statistical significance after adjustment for confounding
variables, maternal food consumption stands out among the explanatory variables, because the
diet of the pregnant woman must contain adequate energy and nutrients to favor maternal
health and allow healthy fetal growth and development®”. Changes in eating habits, such as
increasing consumption of in natura and minimally processed foods, such as fruits and
vegetables and reducing the intake of sugary drinks and other UPF, should be encouraged by
health professionals during prenatal care®?.

In the present study, the average caloric percentage from UPF (30.56%) was lower
than that found in other studies conducted with pregnant women. In a cross-sectional study
carried out in Brazil with 785 women between 24 and 39 weeks of gestation, an average
contribution of 32% of the TEC from UPF was identified®”. In a longitudinal investigation
carried out with 45 pregnant women, between 32 and 37 weeks of gestation in the USA, an
average of 54.4% of energy intake was derived from UPF®®. However, compared to the
percentage consumed in Brazilian households, presented in the last Brazilian Household
Budget Survey (Pesquisa de Or¢amentos Familiares) (18.4%), the average caloric value for
this class of foods shown in the present research was almost double®.

There is a gap in the literature regarding the tolerated/acceptable level of UPF
consumption. Crivellenti er al.®?, in the study that developed the fndice de Qualidade da
Dieta Adaptado para Gestantes (Adapted Diet Quality Index for Pregnant Women), proposed
the cutoff point of 18% for the consumption of UPF, a value that corresponded to the 16th
percentile of the sample used. However, this cutoff point has not been validated to be used in
isolation™. Thus, we do not classify the average caloric percentage from UPF as adequate or
excessive, but the importance of strategies to promote healthy eating among pregnant women
is evident.

Researches that prove the risk of UPF consumption during pregnancy (due to their

negative nutritional attributes) in the anthropometric measurements of the baby in the short
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and long term are still scarce. However, it is known that the consumption of these products
can impair the quality of food intake, due to their ability to displace and interfere with the
consumption of foods that are beneficial to health, such as in natura and minimally processed
foods“”). The present study demonstrated this interference, considering the inverse association
observed between the consumption of in natura and minimally processed foods and ultra-
processed foods.

Studies carried out in Brazil and in the world show controversial results on the
association between the consumption of UPF during pregnancy and the anthropometric
measurements of the baby. In a prospective cohort conducted with 193 pregnant women in
Rio de Janeiro, Brazil, the “fast food and candies” pattern composed of UPF such as fast food
and snacks, cakes, cookies, candies or desserts was associated with a greater chance for the
birth of LGA babies and birth length > 90th percentile®. However, in another cohort study
carried out in Germany with 2,286 women, maternal consumption of soft drinks was not
associated with low weight at birth, birth weight > 4000g, SGA and LGA“D.

Regarding the study limitations, we can mention that maternal pre-gestational weight
and the self-reported GWG may be influenced by memory and underestimation bias.
However, the literature demonstrates that there is good agreement and validity between
reported weight and measurements that can be used in epidemiological studies“**. It is also
noteworthy the fact that, in the immediate postpartum period, the offspring anthropometric
measurements were obtained from medical records and, in the second moment, the
measurements were measured by the researchers, using other equipment. However, it is worth
mentioning that it is a reference maternity hospital, recognized by the Baby Friendly Hospital
Initiative, where the equipment used in the measurements have similar precision to that used
by the researchers. Moreover, the professionals receive continuous training which reduces the
possibility of errors or discrepancies in the measurements.

Another limitation was the lack of details of the information about the practice of
breastfeeding during the first six months of the baby's life and the introduction of another
foods and/or drinks during this period. The World Health Organization recommends exclusive
breastfeeding during the first six months postpartum, in order to promote the child's health
and growth and healthy development. However, the results did not differ with the introduction
of this variable (breastfeeding) in the adjustment of multivariate models.

Also, the follow-up losses identified are similar to other studies. In the study by

(10)

Martins, Aquino' ", carried out with 82 pregnant women in the city of Sdo Paulo (Brazil), the
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19 In another cohort conducted with women in the

percentage of losses was 63.5%
postpartum period, the percentage of loss was 49.5%“Y.

It is important to highlight that, in the present study, women who did not return for the
follow-up were younger and had lower income, which can make it difficult to get to health
services, a fact that is evidenced by the lower number of prenatal consultations and greater
GWG presented by these women. Similar findings were identified in the research by Chagas

et al.*¥

where the follow-up losses were significantly higher among women aged 20 years or
younger, income of up to 1 minimum wage and belonging to low-income families, in which
the head of the family had an unqualified occupation. All of these aspects suggest the need for
a greater attention on the part of health services and professionals, in order to support and
favor access and nutritional guidance focused on younger and low-income mothers.

Finally, it is worth noting that the NOVA classification is relatively recent and the
authors are still unaware of studies in the literature that have applied it to assess associations

between UPF consumption during pregnancy and the anthropometric measurements of the

baby.

Conclusion

The consumption of AUP during pregnancy was not associated with the
anthropometric characteristics of the baby, at birth and six months postpartum probably due to
the multifactorial nature of anthropometry and the interference of sociodemographic,

gestational and environmental factors in the outcomes.
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Table 1 — Anthropometric measurements of the baby according to socioeconomic and demographic, gestational, prenatal, and maternal lifestyle characteristics, and
the tertiles of ultra-processed foods consumption during pregnancy (2018-2019)

Total . . p Weight for p . p Head Circumference at p
n(%) Weight at Birth value' gestational age value' Length at Birth value' Birth value’
Variable LW 1A% AW  MC SGA AGA LGA SBL NBL LBL SHC AHC LHC
43 157 400 22 70 494 49 81 525 5 18 522 8
6.9) (252) (64.3) (3.9 (11.4) (80.6) (8.0) (13.3) (85.9) (0.8) (3.3) (95.3) (1.5)
) B () ) (W) (%) (%) (%) (%) (%) (%)
Education
Primary education 103(16.5) 9.8 25.5 60.8 3.9 0.579 11.2 81.6 7.1 0.626 134 85.6 1.0 0.983 2.4 96.4 1.2 0.649
High school 412(659) 5.6 244 66.6 34 10.6 80.5 8.9 12.8 86.4 0.7 3.3 95.6
Higher education 110(17.6) 9.2 28.4 58.7 3.7 14.7 79.8 5.5 14.8 84.3 0.9 4.0 92.9
Per capita income
< 0.5 minimum wage  245(42.9) 53 27.9 63.1 3.7 0.348 104 81.3 8.3 0.902 16.2 82.9 0.9 0.078 4.0 95.0 1.0 0.682
> 0.5 minimum wage  326(57.1) 8.0 224 66.0 3.7 11.5 79.9 8.7 9.9 89.5 0.6 2.7 96.0 1.3
Maternal age
<19 years old 59(9.4) 8.8 26.3 61.4 3.5 0.996 18.5 77.8 3.7 0.327 224 75.9 1.7 0.173 3.8 96.2 0.0*®  0.018*
20 to 35 years old 500(79.9) 6.6 253 64.5 3.6 10.4 81.1 8.5 11.9 87.2 0.8 3.0 96.0 0.9°
> 36 years old 67(10.7) 7.5 23.9 65.7 3.0 134 79.1 7.5 14.9 85.1 0.0 4.5 89.4 6.1°
Marital status
Married/civil union 285(45.5) 4.9  21.6° 693 4.2 0.038* 8.6 83.1 8.3 0.142 114 88.2 0.4 0.227 2.3 96.1 1.6 0.497
Single/divorced/widow 341(54.5) 8.6° 283 602 2.9 13.7 78.5 7.8 14.8 84.0 1.2 4.1 94.6 1.4
Pre-gestational BMI
Adequate 340(55.5) 6.8  28.9° 604 3.9 0.001* 12.0 80.4 7.5 0.160 14.2 85.2 0.6 0.265 33 96.0 0.7 0.113
Low weight 35(5.7) 17.1°  40.0°¢ 429 0.0 22.9 74.3 2.9 229 77.1 0.0 9.4 90.6 0.0
Overweight 238(38.8) 5.9* 185¢ 723 34 9.4 81.6 9.0 10.8 87.9 1.3 2.5 95.0 2.5
Gestational weight
gain
Insufficient 182(31.7) 144 35.0%° 478 28  <0.001* 19.0° 760 5.0%¢ <0.001* 19.1*° 80.9 0.0 0.002*  7.5° 91.9 0.6  0.020%*
Adequate 225(39.1) 4.0°  263% 674 22 9.9° 861  4.0° 13.8° 85.8 0.5 1.5° 96.5 2.0
Excessive 168(29.2) 3.6*® 143°° 762 6.0 6.7*° 788 14.5¢ 6.7° 90.9 2.4 2.1 96.6 1.4
Parity
Primiparous 304(48.6) 7.7 26.7 62.3 33 0.714 13.6 81.3 5.1*  0.016* 15.1 84.6 0.3 0.195 4.1 95.5 0.4 0.070
Multiparous 322(51.4) 6.2 239 66.1 37 34 799  10.7° 11.5 87.2 1.3 2.5 95.0 2.5
Prenatal
consultations
Not attended 3(0.5) 0.0 333* 667 0.0 0.041* 0.0 100.0 0.0 0.238 0.0 100.0 0.0 0.203 0.0*° 100.0 0.0 0.015*
1 to 5 consultations 71(11.5) 113 394" 465 2.8 12.9 85.7 1.4 22.1 77.9 0.0 10.5° 89.5 0.0
6 or more 546(88.1) 6.5 232" 666 3.7 14 796 O 123 86.7 09 2.3° 96.1 L7
consultations
Smoking
Smoker 36(6.9)  20.0° 40.0° 40.0 0.0 <0.001*  20.0 77.1 2.9 0.446 17.6 824 0.0 0.820 6.5 93.5 0.0 0.485
Ex-smoker 81(15.5) 9.9*® 148 716 3.7 9.9 82.7 7.4 10.3 88.5 1.3 4.2 95.8 0.0
Never Smoke 407(77.7)  4.9°  258% 651 4.2 11.1 80.7 8.1 13.0 86.0 1.0 2.7 953 1.9
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Table 1- Continued

p ; : P P
T(:)tal Weight at Birth value Weight for gestational P ¥ Length at Birth value Head Circumference at Birth value
n(%) ¥ age value + +
Variable LW W AW  MC SGA AGA LGA SBL NBL LBL SHC AHC LHC
43 157 400 22 70 494 49 81 525 5 18 522 8
(6.9 (252) (643) (3.9 (11.4)  (80.6) (8.0) (13.3) (85.9) (0.8) (3.3) 95.3) (L.5)
) () (B (%) (%) (o) (%) (%) () (%) (%) ) (%)
Physical Activity
Sedentary 553(89.8) 7.3 25.7 63.4 3.6 0.841 114 80.3 83  0.361 14.3 85.0 0.7 0.187 3.5 95.0 1.5 0.772
Non-sedentary 63(10.2) 4.8 23.8 68.3 32 12.9 83.9 32 6.5 91.9 1.6 1.8 96.4 1.8
UPF consumption
Tertile 1 209(33.4) 53 21.4 70.4 29 0.261 9.9 82.2 7.9  0.147 12.2 86.8 1.0 0.947 32 94.1 2.7 0530
(0-22.86%)
Tertile 2 208(33.2) 7.2 24.0 64.4 43 10.7 78.0 112 13.6 85.9 0.5 32 95.7 1.1
(>22.86-36.18%)
Tertile 3 209(33.4) 8.2 30.3 58.2 3.4 13.6 81.6 4.9 14.0 85.0 1.0 3.4 96.0 0.6

(>36.18%-79.28%)

LW, low weight; IW, insufficient weight; AW, adequate weight; MC, macrosomia; SGA, small for gestational age; AGA, adequate for gestational age; LGA, large for gestational age; SBL, short birth
length; NBL, normal birth length; LBL, long birth length; SHC, small birth head circumference; AHC, adequate birth head circumference; LHC, large birth head circumference; BMI, body mass index;

UPF, ultra-processed foods.

The sequence followed by different letters among the categories differs significantly by the Bonferroni test (p < 0.05).
T p-value using the chi-square test.

*Statistical significance.
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Table 2 — Unadjusted and adjusted odds ratio for ultra-processed foods consumption tertiles during pregnancy associated with the anthropometric
measurements of the baby according to logistic regression (2018-2019).

Variable

UPF
consumption

Tertile 1
Tertile 2
Tertile 3

Tertile 1
Tertile 2
Tertile 3

Tertile 1
Tertile 2
Tertile 3

Tertile 1
Tertile 2
Tertile 3

Weight for gestational age

Small for gestational age (SGA)

OR (95%CI)
1.00

1.14 (0.60-2.17)

1.38 (0.75-2.55)

Low weight
OR (95%CI)
1.00
1.48 (0.65-3.33)
1.85 (0.84-4.10)

OR (95%CI)
1.00

1.13 (0.63-2.01)

1.17 (0.66-2.09)

OR (95%CI)
1.00

0.98 (0.31-3.09)

1.02 (0.32-3.24)

aOR (95%CI)

1.27 (0.49-3.26)
2.33 (0.93-5.83)

Low than expected

aOR (95%CI)
1.00

0.97(0.47-1.98)

1.36 (0.68-2.72)

Large for gestational age (LGA)

OR (95%CI)
1.00

1.49 (0.76-2.93)
0.62 (0.27-1.40)

Weight at birth
Insufficient weight
OR (95%CI) aOR (95%CI)
1.00 1.00

1.23 (0.77-1.96)
1.72 (1.09-2.70)*
Length at birth

aOR (95%CI)
1.00
1.28 (0.64-2.56)
1.56 (0.78-3.14)
Head circumference

aOR (95%CI)
1.00

0.75 (0.18-3.09)

1.35 (0.37-5.00)

0.99 (0.58-1.68)
1.53 (0.90-2.59)

OR (95%CI)
1.00
0.50 (0.05-5.60)
1.05 (0.15-7.52)

OR (95%CI)
1.00

0.39 (0.07-2.04)

0.20 (0.02-1.77)

aOR (95%CI)
1.00

1.68 (0.75-3.80)

0.77 (0.30-1.98)

Macrossomia

OR (95%CI)

1.00

1.62 (0.56-4.68)
1.40 (0.46-4.27)

Large

Above expected

aOR (95%CI)
1.00

0.90 (0.28-2.92)

1.23 (0.39-3.89)

aOR (95%CI)
1.00

0.46 (0.04-5.47)

0.42 (0.04-4.93)

aOR (95%CI)
1.00

0.55 (0.05-6.49)

0.84 (0.06-11.00)

UPF, ultra-processed foods; OR, odds ratio; aOR, adjusted odds ratio; 95%CI, 95% Confidence interval

Adjusted OR by income; maternal age; gestational weight gain; parity; physical activity; number of prenatal consultations.
For all variables “adequate” as reference.
*Statistical significance.
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Table 3 — Unadjusted and adjusted odds ratio for ultra-processed food consumption tertiles during pregnancy associated with the anthropometric

measurements of the baby at six months according to logistic regression (2018-2019)

Variable Weight for age
UPF consumption
Total (n/ %) Low weight for age (7 /2.4) High weight for age (9 /3.1)

OR (95%CI) aOR (95%CI) OR (95%CI) aOR (95%CI)
Tertile 1 1.00 1.00 1.00 1.00
Tertile 2 3.47 (0.35-33.92) 0.01 (0.01-2.83) 8.09 (0.98-67.00) 9.00 (1.00-79.64)
Tertile 3 4 (0.41-39.19) 0.40 (0.01-11.96) 1.33 (0.082-21.65) 1.30 (0.08-22.35)

Length for age
Low length for age (19 /7.2)
OR (95%CI) aOR (95%CI)
Tertile 1 1.00 1.00
Tertile 2 2.01 (0.65-6.24) 2.07 (0.33-12.89)
Tertile 3 1.44 (0.40-5.17) 2.57(0.36-18.52)
Head circumference for age
Small head circumference for age (4 /1.7) Large head circumference for age (25 /10.5)

OR (95%CI) aOR (95%CI) OR (95%CI) aOR (95%CI)
Tertile 1 1.00 1.00 1.00 1.00
Tertile 2 3.08 (0.31-30.32) *(1) 0.55 (0.21-1.46) 0.66 (0.14-3.10)
Tertile 3 *(1) *(1) 0.48 (0.16-1.42) 0.83 (0.17-3.99)

Weight for length
Low weight for length (6 /2.3) High weight for length (64 /24.4)

OR (95%CI) aOR (95%CI) OR (95%CI) aOR (95%CI)
Tertile 1 1.00 1.00 1.00 1.00
Tertile 2 1.03 (0.20-5.27) 0.82 (0.09-7.65) 0.90 (0.46-1.76) 1.14 (0.45-2.92)
Tertile 3 *(1) *(1) 1.08 (0.54-2.18) 1.03 (0.37-2.81)

BMI for age
Low weight (9 /3.4) Overweight (56 /21.4)

OR (95%CI) aOR (95%CI) OR (95%CI) aOR (95%CI)
Tertile 1 1.00 1.00 1.00 1.00
Tertile 2 0.514 (0.12-2.14) 0.48 (0.06-3.79) 1.03 (0.51-2.07) 1.34 (0.52-3.46)
Tertile 3 *(1) * (1) 1.05 (0.50-2.21) 1.25 (0.45-3.53)

UPF, ultra-processed foods; OR, odds ratio; AOR, adjusted odds ratio; 95%CI, 95% Confidence Interval
Adjusted OR by breastfeeding; maternal body mass index; birth weight; income; maternal age.

For all variables “adequate” as reference.

*Numeric data equal to zero, not resulting from rounding; tnull numeric value.
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6. CONSIDERACOES FINAIS

A revisdo ndo demonstrou influéncia do consumo de AUP na gestacdo nas medidas
antropométricas do recém-nascido at¢é um ano de vida e apontou um menor nimero de
associagdes diretas e inversas entre as exposicoes € os desfechos analisados. Contudo, tendo
em vista a diversidade metodologica e complexidade do tema, aponta-se a necessidade de
novos estudos que utilizem uma classificagdo alimentar padronizada, como NOVA, no
sentido de melhor esclarecer o papel desses produtos ultraprocessados nos desfechos
antropométricos do bebé.

No estudo original, verificou-se que o consumo de AUP durante a gestacdo pode
favorecer o nascimento de bebés com peso insuficiente, provavelmente devido a sua baixa
qualidade nutricional e a sua capacidade de deslocar e interferir na ingestdo de alimentos
benéficos a saude, como os in natura e minimamente processados. Contudo, outros fatores
sociodemograficos, gestacionais ¢ ambientais associados possuem maior capacidade para
interferir nesse desfecho.

Nessa perspectiva, salienta-se a necessidade do planejamento de intervengdes, por
parte dos profissionais e servigos de saude, no sentido de promover mudangas nos habitos
alimentares das gestantes, baseado no aumento do consumo de alimentos in natura e
minimamente processados, como frutas e hortalicas e reducdo de AUP, principalmente
durante a assisténcia pré-natal. A¢des preventivas, como a educagdo alimentar e nutricional,
desenvolvidas durante os primeiros 1000 dias constituem janelas de oportunidades no sentido
de favorecer, a curto, médio e longo prazo, a saide materno-infantil, reduzindo inclusive os
gastos do setor publico com medicamentos e demandas nos atendimentos nos postos de satde.

Considera-se ainda fundamental o fortalecimento das politicas de apoio a saude
materno-infantil, implementadas ao longo dos ultimos anos, como a Iniciativa Hospital
Amigo da Crianca (IHAC), a Politica Nacional de Atencdo Integral a Saude da Crianca
(PNAISC) e da Mulher (PNAISM), dentre outras, com o intuito de oportunizar diretrizes
norteadoras para a elaboracao de planos e projetos voltados a satide materno-infantil, dirigidos
a todas as classes sociais e a mae trabalhadora e que sejam factiveis de serem implementadas.

Ademais, sugere-se a elaboragdo de estudos futuros, com delineamento longitudinal e
que utilizem a classificagdo NOVA para avaliar as associagdes entre o consumo de AUP pela

mulher e as medidas antropométricas do bebé ao longo dos primeiros dois anos de vida,
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considerando que a alimenta¢do neste periodo ¢ um dos principais fatores associados a melhor
satde do individuo no futuro.

Por fim, cabe destacar as dificuldades vivenciadas na concretizacdo desta coorte
devido a pandemia do covid-19. A perspectiva inicial era de incluir as criangas até um ano de
idade. No entanto, os atendimentos presenciais, do segundo encontro, tiveram de ser
interrompidos e, além da baixa adesdo das maes para o retorno as consultas, aos seis meses
pos-parto, foi necessario incrementar a coleta dos principais dados via telefone, a fim de
reduzir as perdas de seguimento. Com isso, a defesa que estava programada para
dezembro/2020 teve de ser adiada para marco/2021, pois houve atraso na tabulagdo dos dados
na finalizagdo do banco de dados. Apesar desses contratempos, a tese foi concluida gracas ao
esforco e dedicacdo de toda a equipe envolvida nesse trabalho, a quem eu agradeco em nome

do grupo materno-infantil.
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ANEXO A - Aceite da Revista Brasileira de Satide Materno-Infantil para publicagdo do artigo
“Influéncia do consumo de alimentos ultraprocessados durante a gestagdo nas medidas
antropométricas do bebé, do nascimento ao primeiro ano de vida: uma revisao sistematica”.

M Gmail Cristianny Silva <cristiannyms@gmail.com>

Revista Brasileira de Saude Materno Infantil - Decision on Manuscript ID RBSMI-
2020-0296.R1

3 mensagens

José Eulalio Cabral Filho <onbehalfof@manuscriptcentral.com= 8 de janeiro de 2021 16:08
Responder a; eulalio@imip.org.br
Para: cristiannyms@gmail.com

08-Jan-2021
Dear Dr. Miranda:

It is a pleasure to accept your manuscript entitled "Influéncia do consumo de alimentos ultraprocessados durante a
gestagdo nas medidas antropométricas do bebé, do nascimento ao primeiro ano de vida: uma revisdo sistematica” in
its current form for publication in the Revista Brasileira de Salide Materno Infantil. The comments of the reviewer(s)
who reviewed your manuscript are included at the foot of this letter.

Thank you for your fine contribution, On behalf of the Editors of the Revista Brasileira de Saude Materno Infantil, we
look forward to your continued contributions to the Journal.

Sincerely,

Dr. José Eulalio Cabral Filho

Editor-in-Chief, Revista Brasileira de Saude Materno Infantil
eulalio@imip.org.br
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ANEXO B- Aprovacio do Comité de Etica em Pesquisa da Fundagdo Hospitalar de Minas
Gerais (Parecer n® 042/2010)

~

MIG SiPp.voa*’rSiaoqo-o,

FUNDACAO HOSPITALAR DO
ESTADO DE MINAS GERAIS

FUNDAGAO HOSPITALAR DO ESTADO DE MINAS GERAIS
COMITE DE ETICA EM PESQUISA
PARECER N° 042-B/2010

Titulo:
“Caracterizagao do Banco de Leite Humano referéncia em Minas Gerais”

Folha de Rosto: 327412

Pesquisador: Simone Cardoso Lisboa Pereira
Titulagéo: Doutora em Microbiologia Agricola
Histérico:

Recebimento do projeto pelo CEP — 22 de julho de 2010.

Apresentagéo do projeto na Reunigo do CEP — 12 de agosto de 2010.
Entrega do Relatério pelo Parecerista ao CEP — 12 de agosto de 2010.
Envio do Parecer ao NEP — 16 de agosto de 2010.

Recebimento das Solugées de Pendéncia pelo CEP — 26 de agosto de 2010.
Envio do Parecer Final ao NEP -26 de agosto de 2010.

Pendéncias — Relatério de 12 de Agosto de 2010
A) Esclarecer quando seré apresentado o TCLE, ja que se trata de um estudo retrospectivo.

Solugao de Pendéncias
A) Os autores enviaram carta justificando o tipo de estudo e novo TCLE de acordo com a Resolugao
196/96.

Consideragdes e Mérito:

- Projeto: Relevante, pertinente e de valor cientifico;

- Metodologia: Adequada;

- Curriculos: O pesquisador apresenta curriculo suficiente para a condugéo do trabalho;
- Cronograma: Adequado;

- Folha de Rosto Devidamente preenchida e assinada,

- Orgamento: Adequado e de responsabilidade do proprio pesquisador;

- TCLE: Adequado

- Aspectos Eticos: O projeto cumpre a Resolugéo 196/96 do CNS.

Parecer:

APROVADO

Belo Horizonte, 26 de agosto de 201

sa | FHEMIG

0
Vafiderson Assis Romualdo
Coordenador do CEP-FHEMIG

Alameda Vereador Alvaro Celso,100 - Santa Efigénia - Belo Horizonte/MG
CEP: 30150-260 - Fone: 0(xx)31 3239-9500 - Fax: O(xx)31 3239-9579
Site: http: /iwww.fhemig.mg.gov.br/  E-mail: fhemig@fhemig.mg.gov.br

MODSEX/01 OMG
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ANEXO C - Aprovagio do Comité de Etica em Pesquisa da Universidade Federal de Minas
Gerais (n° ETIC 0079.0.203.000-10)
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APENDICE 1

Adendo ao projeto de Pesquisa Banco de leite Humano referéncia em Minas Gerais:
caracterizacao e intervencdes

UNIVERSIDADE FEDERAL DE MINAS GERAIS

ESCOLA DE ENFERMAGEM

Av. Prof. Alfredo Balena, 190 - Bairro Santa Efigénia

CEP.: 30130-100 - Belo Horizonte — Minas Gerais - Brasil

Belo Horizonte, 07 de marco de 2018.

Ao Comité de Etica em Pesquisa

Universidade Federal de Minas Gerais

Assunto: Adendo ao projeto “‘Banco de leite humano referéncia em Minas Gerais:

caracterizacdo e intervengdes” para apreciagao.

Encaminho abaixo a mudanca proposta para o projeto “Banco de leite humano referéncia
em Minas Gerais: caracterizagdo e intervengdes” aprovado com o numero CAAE -
76768017.7.0000.5149, por esse comité.

Prevé-se uma ampliacdo do projeto com a realizacdo de um seguimento das mulheres
atendidas no local. As nutrizes que buscarem atendimento seriam convidadas a participar de

oito momentos de avaliagéo (1°, 2°, 3°, 4°, 5°, 6°, 9° e 12° més pds-parto), incluindo:

1.Avaliacdo do estado nutricional: Para avaliacdo nutricional serdo investigados: peso
atual, altura, peso pré-gestacional, ganho de peso gestacional. O peso atual sera aferido por
meio de uma balanga de plataforma Lider®, com capacidade maxima de 150 kg e
sensibilidade de 100g. A altura sera determinada utilizando-se um antropdmetro vertical
Alturexata®. A composicdo corporal sera avaliada por meio de bioimpedancia em disposicédo
tetrapolar da marca Biodynamics® modelo 310e. As medidas de bioimpedancia serdo

efetuadas com a mulher em decubito dorsal, sem portar objetos metalicos, apds repouso de
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30 minutos. O aparelho utilizado fornece os valores de massa muscular (%), gordura
corporal (%), agua corporal total (%) e angulo de fase (°), ndo sendo necessaria aplicagao
de férmulas para essa estimativa. O percentual de gordura corporal sera classificado
conforme critérios de Lohman (1992) para mulheres. A retengcido de peso sera avaliada pela
perda ou ganho de peso liquido e relativo (%) referente a diferenga entre o peso pré-
gestacional referido e o peso aferido nos encontros posteriores, a fim de investigar a

associagao dessa variavel ao consumo de alimentos ultraprocessados pela nutriz.

Referéncia:
LOHMAN, T.G. Advances in body composition assessment: current issues in exercise

series. Champaign: Human Kinetics, 1992. 160p.

1.2. Avaliagdo do consumo e comportamento alimentar na gestagao: com o intuito de
conhecer o consumo alimentar da nutriz durante a gestagao, principalmente em relacao ao
consumo de alimentos ultraprocessados, serdo aplicados dois Questionarios de Frequéncia
Alimentar (QFA) validado para populacao adulta brasileira por Ribeiro et al (2006) - um no
primeiro encontro e outro apds seis meses. Trata-se de questionario constituido por 52 itens
e oito opcdes de frequéncia do consumo (uma vez por dia; duas ou mais vezes por dia;
quatro a seis vezes por semana; duas a trés vezes por semana; uma vez por semana; uma
vez por més; duas ou mais vezes por més; e raramente ou nunca). Destaca-se que este
questionario sera adaptado para fins da pesquisa. Ademais, outro questionario referente a
cinco dentre os Dez Passos para a Alimentacdo Saudavel (BRASIL, 2014) sera aplicado as
nutrizes, no primeiro encontro, a fim de avaliar o comportamento alimentar durante a

gestagao.

Referéncias:

BRASIL. Ministério da Saude. Secretaria de Atencdo a Saude. Departamento de Atengao
Basica. Guia alimentar para a populagdo brasileira — 2. ed — Brasilia: Ministério da Saude,
2014.

RIBEIRO, A.C, et al. Validagdo de um questionario de frequéncia de consumo alimentar
para populagido adulta. Rev Nutr, v. 19, n 5, p. 553-562, 2006.

3 Avaliagdo do consumo alimentar na lactagdo: com o intuito de conhecer o consumo
alimentar da nutriz durante a lactagéo, principalmente em relagdo ao consumo de alimentos

ultraprocessados, seréo aplicados dois recordatérios alimentares 24 horas: um, no momento
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da entrevista, e o outro, posteriormente, via telefone com as maes. O recordatério contempla
0 questionamento sobre todos os alimentos e bebidas consumidos nas ultimas 24 horas,
com suas respectivas quantidades e descricoes. A analise dos dados obtidos por esses
instrumentos propiciara o calculo do consumo de energia, macro e micronutrientes pela

nutriz.

4. Necessidades Nutricionais: Para calculo das necessidades energéticas sera realizada
calorimetria indireta com auxilio do calorimetro de circuito aberto, modelo TEEM 100 da
marca Inbrasport®. Trata-se de um método ndo invasivo utilizado para determinar as
necessidades nutricionais e a taxa de utilizacdo dos substratos energéticos por meio do
consumo de oxigénio e produgdo de gas carbbnico através da analise do ar inspirado e
expirado pelos pulmdes. A nutriz devera manter repouso de 30 minutos antes da execugao
do exame e estar em jejum de 2-3 horas. A medi¢ao sera realizada em decubito dorsal em
ambiente silencioso, com pouca iluminagao e temperatura confortavel, para evitar alteragbes

causadas por frio ou ansiedade (DIAS, 2009).

Referéncia:
DIAS, A.C.F., et al. Gasto Energético Avaliado pela Calorimetria Indireta. Associacao Médica

Brasileira e Conselho Federal de Medicina. Projeto Diretrizes, 2009. 13 p.

5. Avaliacdo bioquimica em uma subamostra: Colesterol total e fragbes, glicemia e
marcadores inflamatérios no sangue: Serao também analisados os niveis séricos de
colesterol total e fragbes, glicemia e marcadores inflamatérios em uma subamostra de
nutrizes participantes, no 1°, 4° e 8° encontros, a fim de comparar a variagdo desses
parametros em relagao ao consumo de alimentos ultraprocessados pelas mulheres. Essa
avaliagdo é importante, tendo em vista o atual cenario mundial, no qual se observam
elevadas prevaléncias de obesidade e outras doengas crdnicas nao transmissiveis. Tal perfil
parece se associar com o incremento do consumo de alimentos ultraprocessados, em
vitude das suas caracteristicas nutricionais desfavoraveis, maior acessibilidade e
palatabilidade (BIELEMAN et al., 2015; LOUZADA et al., 2015). Assim, avaliar o
consumo desses alimentos, sobretudo em periodos criticos como a lactacdo e o primeiro
ano de vida do bebé torna-se importante estratégia no diagnéstico do estado nutricional e
acompanhamento das condi¢des de saude desses individuos. Para a dosagem bioquimica
de colesterol total (CT), lipoproteinas de baixa densidade (LDLc), lipoproteinas de alta
densidade (HDLc), Triglicerideos (TG) e glicemia serao coletados, por puncio venosa, cerca

de 5 ml de sangue e 5 ml para a dosagem de citocinas (COUTO et al, 2017). Para coleta de
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sangue as mulheres deverao manter descanso e jejum prévio de doze horas. Os 10 ml de
sangue coletados, a partir da veia braquial, serdo transferidos para tubo vacutainer sem
anticoagulante para andlise dos indicadores bioquimicos, inflamatorios e metabdlicos
(COUTO et al, 2017). As amostras de sangue serdo processadas sendo o soro analisado
para CT, TG, LDLc e HDLc e o plasma para glicemia. Os valores obtidos de colesterol total
e suas fragbes serao classificados de acordo com a V Diretriz Brasileira de Dislipidemias e
Prevencao da Aterosclerose (XAVIER et al., 2013). Da mesma forma, os resultados obtidos
sobre a glicose avaliada serdo classificados de acordo com o protocolo do American
Diabetes Association (ADA, 2011), considerando valores normais (até 99 mg/dL), pré-
diabetes (100-125 mg/dL) e diabetes (= 126 mg/dL). Os valores obtidos serado classificados
também de acordo com a ADA (2011), considerando pré-diabetes (5,7-6,4%) e diabetes (=
6,5%).

Referéncias:

ADA. American Diabetes Association. Standards of medical care in diabetes—2011. Diabetes
Care, v. 34, Supl 1, p.11-61, 2011.

BIELEMAN R.M. et al. Consumo de alimentos ultraprocessados e impacto na dieta de
adultos jovens. Rev Saude Publica, v. 49, n. 28, 2015.

COUTO A.N. Estado nutricional de trabalhadores: implicagcbes nos pardmetros bioquimicos,
inflamatorios e adipocitocinas. Universidade de Santa Cruz do Sul — UNISC, 2017.
LOUZADA M.L.C. et al. Alimentos ultraprocessados e perfil nutricional da dieta no Brasil.
Rev Saude Publica, v.49, n.38, 2015.

XAVIER, H.T. et al. V Diretriz Brasileira de Dislipidemias e Prevencgao da Aterosclerose. Arg
Bras Cardiol, Sao Paulo, v. 101, n. 4, supl. 1, p. 1-20, 2013.

Em sintese, seréo coletadas as seguintes informagdes das nutrizes (figura 1)
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Figura 1. Informagbes a serem coletadas das nutrizes durante os 8 momentos de
avaliacao

Nutrizes
2°,3° 4° 5° 6° 9°e
12° més pos-parto
Peso atual, altura, peso Peso atual —
pré-gestacional, ganho
de peso gestacional
Questionario de
. frequéncia alimentar (6 [
Qu?stllonarllo de meses pos-parto)
frequéncia alimentar
relativo a gestagao
2 Recordatérios 24 | |
: horas
2 Recordatérios 24
hor . .
oras Calorimetria |
Questionario sobre o
_ comporiamento Bioimpedancia -
alimentar na gestacédo
5 dentre 0s 10 passos Avaliagdo bioquimica
para a alimentagéo em uma subamostra:
Colesterol total e -
Calorimetria fragOes, glicemia e
marcadores
Bioimpedancia
Avaliacdo bioquimica
em uma subamostra:

Colesterol total e
fragdes, glicemia e
marcadores
inflamatérios no
sangue

Além das nutrizes, pretende-se avaliar os dados dos seus filhos a fim de investigar a
associacdo entre o consumo de alimentos ultraprocessados € o peso da crianga com o

consumo de alimentos ultraprocessados pela mae. Nesse publico sera realizada avaliagcéo
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antropométrica (peso ao nascer, peso atual, estatura, perimetro cefalico) e obtidas
informacdes a respeito do consumo alimentar (R24h e questionario referente aos
marcadores do consumo alimentar da crianga - Brasil, 2015). Os bebés serdo avaliados,
com relacdo aos mesmos parametros, nos 8 momentos anteriormente citados, no primeiro

ano de vida.

Referéncia:
BRASIL. Ministério da Saude. Secretaria de Atencdo a Saude. Departamento de Atencao
Basica. Orientagcbes para avaliacdo de marcadores de consumo alimentar na atengéo

basica. Brasilia: Ministério da Saude, 2015. 33 p.

Esses protocolos serdo aplicados no ambiente hospitalar, em local indicado pela equipe do
banco de leite humano, em todas as mulheres que procurarem atendimento do servico e
que aceitarem participar da pesquisa, apds os devidos esclarecimentos e mediante

assinatura do termo de consentimento livre e esclarecido (TCLE).

Ressalta-se que essas mensuragdes acarretam desconfortos e riscos minimos para a
participante. Espera-se como beneficios conhecer o impacto do consumo de alimentos
ultraprocessados em um periodo tdo importante da vida da mulher e oportunizar o
planejamento de intervencdes voltadas para a adogdo de habitos alimentares saudaveis,
particularmente em ciclos da vida mais vulneraveis, como as nutrizes e seus filhos no
primeiro ano de vida, os quais poderdo repercutir positivamente na vida adulta.
Adicionalmente, pretende-se colaborar para agdes de incentivo ao aleitamento materno e
alimentacdo complementar adequada, tanto nos servigos publicos quanto nos privados de
saude. Sabe-se que a nutricdo materna pode influenciar a composi¢céo do leite humano,
especialmente quanto a presenga de micronutrientes (MORGANO et al, 2005), assim como
a pratica do aleitamento materno, com a introdugao precoce e inadequada da alimentacao
complementar (MELERE et al., 2013). Estudos mostram que as criancas até 24 meses estao
sendo desmamadas cada vez mais cedo e a introducédo de alimentos complementares esta
ocorrendo de forma errada e antecipada (SOTERO et al, 2015), denotando a necessidade
de estudos que abordem essas tematicas de forma ampliada, tal como a presente proposta.
Referéncias:

MELERE C. et al. indice de alimentagdo saudavel para gestantes: adaptagdo para uso em
gestantes brasileiras. Rev Saude Publica. v. 47, n. 1, p. 20-28, 2013.

MORGANO M.A. et al. Composi¢cao mineral do leite materno de bancos de leite. Ciénc
Tecnol Aliment., v.25, n.4, p.819-824, 2005.
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SOTERO A.M.; CABRAL P.C.; SILVA G.A.P. Fatores socioecondmicos, culturais e
demograficos maternos associados ao padrao alimentar de lactentes. Rev Paul Pediatr. v.
33, n. 4, p. 445-452, 2015.

Desde ja agradeco e coloco-me a disposi¢cao para esclarecimentos.
Atenciosamente,

Dra. Luana Caroline dos Santos

Profa. Associada do Depto. de Nutricao

Escola de Enfermagem

Universidade Federal de Minas Gerais

E-mail: luanacs@ig.com.br /luanacstos@gmail.com

Fone: (31)3409- 8036 — Fax: (31) 3409-8060
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APENDICE 2

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (TCLE)

Pesquisadora Responsavel: Luana Caroline dos Santos

Institui¢do: Universidade Federal de Minas Gerais. Telefone para contato: (31) 3409-8036

Nome do voluntario: DN: [/ /

A Sra. esta sendo convidada a participar do projeto de pesquisa, de responsabilidade da pesquisadora Luana
Caroline dos Santos.

O presente estudo tem como principal objetivo avaliar o impacto do consumo de alimentos ultraprocessados
(alimentos industrializados tais como, refrigerantes, salgadinhos de pacote, macarrdo instantaneo, biscoito
recheado, dentre outros) e estado nutricional materno e retengdo de peso pds-parto no estado nutricional e
consumo alimentar do bebé. As maes atendidas na Maternidade Odete Valadares de Belo Horizonte — Minas
Gerais e seus bebés serfo avaliados dentro do periodo de 12 meses pos-parto, em trés encontros (1°, 6°, e 12° més
pos-parto). Para tal, serd aplicado, no primeiro encontro, um questionario para avaliacdo do consumo alimentar
(Questionario de Frequéncia Alimentar) referente a gestacio e serd aferida a altura das mies. O Questionario de
Frequéncia Alimentar sera constituido por 52 itens e oito op¢des de frequéncia do consumo, como por exemplo,
1 vez/dia, 1 vez/semana, 1 a 3 vezes/més. Ademais, serdo coletadas medidas do prontudrio do bebé&: peso ao
nascer, peso atual, comprimento, circunferéncia cefalica (medida do contorno da cabeca do bebé realizada com
fita métrica) e idade gestacional ao nascimento. No segundo e terceiro encontros, medidas serdo novamente
aferidas: peso das mades e peso, comprimento e circunferéncia cefélica do bebé. O consumo alimentar do bebé
também sera investigado por meio do R24h que consiste em definir e quantificar todos os alimentos e bebidas
ingeridos nas 24 horas anteriores a entrevista. Sua participagdo nesse projeto ndo & obrigatoria e a qualquer
momento vocé pode desistir de participar e retirar o seu consentimento. Destacamos que sua recusa ndo
acarretard em nenhum prejuizo em sua relagdo com o pesquisador ou com a institui¢do. Os dados obtidos serdo
analisados estatisticamente para construgdo de trabalho cientifico e todas as informagdes pessoais obtidas sdo
confidenciais e ndo serdo divulgadas, garantindo sua privacidade. A participacdo no projeto acarretara
desconfortos e riscos minimos para a participante e, durante todos os encontros, maes e bebés receberdo
acompanhamento nutricional e orientagdo sobre aleitamento materno. Caso exista qualquer divida, os

responsaveis poderdo ser contatados nos telefones citados acima, inclusive com ligagdes a cobrar.

Eu,

>

RG n° , declaro ter sido informada e concordo em participar, como voluntria, do

projeto de pesquisa acima descrito.

Belo Horizonte, de de 20

31

128



Assinatura do paciente
COEP — Comité de Etica em Pesquisa

Avenida Antonio Carlos, 6627, Unidade Administrativa II — 2° andar, Campus Pampulha — Belo
Horizonte — MG — Brasil, CEP: 31.270-901. Telefone/FAX:3409-4592 — Email: coep@prpq.ufmg.br
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