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APRESENTACAO

Esta dissertacdo é composta de uma introducdo no formato de uma revisdo da literatura
intitulada “Dietary patterns at pregnancy and gestational weight gain: A systematic
review” formatada conforme as normas da revista de interesse para publicagéo (Public Health
Nutrition); seguida por objetivos e os métodos do estudo, com suas respectivas referéncias no
formato Vancouver. Um artigo original intitulado “Dietary patterns during pregnancy and
its associations with gestational weight gain and nutritional status of the offspring”
complementa o volume, apresentando os resultados e discussdo da dissertagcdo. Tal artigo
apresenta-se formatado conforme as normas da revista de interesse (Nutrition). Por fim, estéo
as consideracOes finais do trabalho, aléem dos apéndices e anexos. Tal formato atende as
diretrizes da resolucdo 10/2017, de 10 de agosto de 2017 do Colegiado de Pds-graduacdo em
Nutricdo e Saude da Universidade Federal de Minas Gerais - UFMG.



RESUMO

Introducdo: PadrBes alimentares gestacionais podem impactar na satde da mée e do recém-
nascido. Revisdo sistematica apresentada neste trabalho avaliou oito artigos (n= 173 a 5733) e
identificou que padrdes com componentes ultraprocessados, ricos em gordura ou agucares
apresentaram associacdo com aumento do ganho de peso gestacional (GPG) e o consumo de
padrGes saudaveis e tradicionais esteve relacionado a melhores desfechos, como GPG
adequado, nascimento a termo e peso adequado ao nascer. Objetivo: Caracterizar o padrédo
alimentar gestacional materno e avaliar suas associacdes com GPG e estado nutricional do
recém-nascido. Métodos: Estudo transversal no qual foram avaliadas informacdes
socioecondmicas, pré-natal e parto (idade gestacional, data, tipo de parto), dados do bebé (sexo,
peso ao nascer, comprimento ao nascer e perimetro cefalico ao nascer), antropometria da mae
(peso pré-gestacional, altura e GPG) e dados de consumo alimentar materno referentes ao 2° e
3° trimestres da gestacdo (questionario de frequéncia alimentar). Os padrdes alimentares foram
derivados por analise de componentes principais. Foram aplicados os testes estatisticos de qui
quadrado e Mann-Whitney, regressdo logistica e regressdo multinomial, com ajustes para
confundidores. Utilizou-se o software Statistical Package for the Social Sciences (SPSS) versédo
19.0 para as analises estatisticas. Resultados: Foram avaliadas 260 mulheres, com maior
prevaléncia de multiparas (64,1%), casadas (63,3%), com nivel médio de escolaridade (65,6%)
e com GPG insuficiente (38,2%). Foram derivados quatro padrdes alimentares: “padrdao 1”
(19,22%), caracterizado pelo consumo de carnes e ovos, embutidos, cereais e pées, carnes
conservadas no sal e peixe enlatado, tubérculos, folhas, legumes e azeite; “padrao 2” (10,96%),
composto por leites e derivados, doces, snacks e biscoitos, cereais e paes; “padrao 3 (10,03%)
que engloba embutidos, cereais e paes, café e cha, carnes conservadas no sal e peixe enlatado
(sardinha e atum) e gorduras ultraprocessadas (margarina, maionese e manteiga) e “padrao 4”
(8,95%) caracterizado por bebidas acucaradas, tubérculos e macarrdo instantaneo. Méaes que
tiveram maior aderéncia ao padrdo 3 apresentaram mais chances de filhos com peso ao nascer
inadequado (OR 9,19; IC 95% 1,04-81,06; p=0,046; ajustado pelos fatores socioeconémicos e
IMC pré-gestacional). As mulheres que tiveram maior aderéncia ao padrdo 2 apresentaram
menores chances de GPG inadequado (OR 0,14; IC 95% 0,03-0,60; p = 0,008). N&o houve
associagdo com as demais variaveis testadas. Conclusao: Foram identificados quatro padrdes
alimentares entre as participantes do estudo, com predominancia de alimentos ultraprocessados.
Dois padrdes apresentaram associacdo com GPG e peso ao nascer, denotando o impacto da

alimentacdo neste periodo. Os achados evidenciam a necessidade de politicas publicas de



alimentacdo e nutricdo voltadas para esta fase a fim de oportunizar melhores desfechos em
saide materno-infantil.

Palavras-chaves: Padrdes alimentares; Ganho de peso gestacional; Gestacdo; Recém-

nascido; Peso ao nascer



ABSTRACT

Introduction: Gestational dietary patterns can have a strong impact on the health of both
mother and newborn. Systematic review conducted in this master's degree evaluated eight
articles (n =173 to 5733) and identified that patterns with ultra-processed components, rich in
fat or sugars were associated with increased gestational weight gain (GWG) and the
consumption of healthy and traditional patterns was related to better outcomes, such as adequate
GWG, full term birth, and adequate birth weight. Aim: Characterize the gestational dietary
pattern of postpartum women and evaluate their associations with GWG and nutritional status
of the newborn. Methods: Cross-sectional study which evaluated socioeconomic data, prenatal
and parturition information (gestational age, date, type of delivery), newborn data (gender,
weight, length and head circumference at birth), maternal anthropometry (pre-gestational
weight, height and GWG) and maternal food intake data for the gestational period (food
frequency questionnaire). Dietary patterns were a posteriori-derived by principal component
analysis. Chi-square, Mann-Whitney, logistic regression and multinomial regression were
applied, with adjustments for confounders. Statistical Package for Social Sciences (SPSS)
version 19.0 software was used for statistical analysis. Results: 260 women were evaluated,
with a higher prevalence of multiparous (64.1%), married women (63.3%), with high school
level of education (65.6%) and inadequate GWG (38.2%). Four dietary patterns were derived:
“pattern 17 (19.22%), characterized by the consumption of meat and eggs, processed meats,
cereals and breads, salt-preserved preserved meat and canned fish, tubers, leaves, vegetables
and olive oil; “pattern 2” (10.96%), consisting of milk and dairy products, sweets, snacks and
cookies, cereals and breads; “pattern 3” (10.03%) which includes processed meats, cereals and
bread, coffee and tea, salt-preserved meat and canned fish and ultra-processed fats and “pattern
4” (8.95%) characterized by sugary drinks, tubers and instant noodles. Women who had greater
adherence to pattern 3 were more likely to have children with inadequate birth weight (OR 9.19;
95% CI 1.04-81.06; p = 0.046; adjusted for socioeconomic factors and pre-gestational BMI).
Women who had greater adherence to pattern 2 were less likely to have inadequate GWG (OR
0.14; 95% CI 0.03-0.60; p = 0.008). There was no association with the other tested variables.
Conclusion: Four dietary patterns were identified among the study participants, with a
predominance of ultra-processed foods. Two patterns were associated with GWG and birth
weight, denoting the influence of diet during this period. The findings highlight the need for
public health policies on food and nutrition aimed at the gestational phase in order to provide

better outcomes in maternal and child health.



Key-words: 1. Dietary patterns 2. Gestational weight gain 3. Pregnancy 4. Newborn 5. Birth
weight.
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1. INTRODUCAO
1.1 Artigo de Revisdo

DIETARY PATTERNS AT PREGNANCY AND GESTATIONAL WEIGHT GAIN: A
SYSTEMATIC REVIEW

Submisséo pretendida: Public Health Nutrition (A2)

Cecilia Viana Lobo?, Larissa Bueno Ferreira2, Brenda da Cunha Carvalho®, Luana Caroline
dos Santos*

Dietician. Master in Nutrition and Health, Federal University of Minas Gerais, Brazil.
2 Dietician. PhD student in Health Science — Child and Adolescent Health, Federal University
of Minas Gerais, Brazil.
3Dietician. Master’s Degree student in Nutrition and Health, Federal University of Minas
Gerais, Brazil.
“PhD Professor at the Nutrition Department, Nursing School, Federal University of Minas

Gerais, Brazil.

Corresponding author: Lobo, CL. Escola de Enfermagem/UFMG. Av. Alfredo Balena, 190,
sala 324, Santa Efigénia, 30130-100, Belo Horizonte, MG, Brazil, Phone number: +55 31
34098036. E-mail: cecilialobo92@gmail.com
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Abstract

Aim: To assess the association between gestational dietary patterns a posteriori-derived and
gestational weight gain.

Design: Systematic review registered at PROSPERO under n. XXXX. The search for articles
was carried out in nine databases. Two reviewers selected the articles in the databases and
extracted data used in the review from them. Two scales were used to evaluate the quality of
the selected studies: New Castle-Ottawa Quality Assessment for cohort-based studies and
Appraisal tool for Cross-Sectional Studies (AXIS) for cross-sectional-based studies.

Setting: Studies carried out worldwide were included in the research.

Subjects: Pregnant women.

Results: In total, 8 studies were identified (n= 173 to 5733). Women presenting more adherence
to healthy and traditional patterns (fruits, vegetables, salads, nuts and dairy) recorded lesser
excessive gestational weight gain (GWG) outcomes. Higher mixed pattern intake and high fat
and sugar content patterns were associated with higher excessive GWG prevalence.
Conclusions: Gestational dietary patterns a posteriori-derived that have presented ultra-
processed components rich in fat and sugars presented association with GWG increase; healthy
and traditional eating patterns were related to better mother-child health conditions, such as
adequate GWG, term births and babies with adequate weight at birth.

Keywords

Dietary patterns; gestational weight gain; pregnancy; pregnant women,
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Introduction

Gestational Weight Gain (GWG) is an important predictor of gestational outcomes.
Inadequate or excessive GWG can lead to undesirable health conditions for either the mother
or the offspring™™). Inadequate GWG prevalence can change between populations. In the United
States, only 32% of women who give birth to babies at term meet GWG recommendations of
the Institute of Medicine (IOM)@,

Inadequate GWG is related to pre-term birth, low weight at birth and difficulty to start
breastfeeding™*4. Moreover, excessive GWG is associated with unfavorable outcomes such as
gestational diabetes, gestational high blood pressure, cesarean section surgery and child
obesity“®). Besides, excessive GWG helps worsening the global obesity outbreak, a fact that
can lead to great economic burden in either developed or developing countries™™.

Different factors can influence GWG, with emphasis to mother eating patterns
throughout pregnancy”. Studies shows association between eating patterns and GWG in
Western populations®.

The analysis of eating patterns provides a more complex view of population eating
patterns since it takes into consideration the synergetic effect of the food/nutrient combination,
rather than just the effects of food or nutrients in separate®®),

Thus, the present study intends to update health professional’s practices to improve the
assistance during pregnancy phase. It opens room to better understanding the association

between dietary patterns and better health outcomes?.

Methodology
Search strategy

A preliminary search was carried out in the following databases: MEDLINE (Medical
Literature Analysis and Retrieval System Online) through PubMed, PROSPERO and Cochrane
Library in order to assure article authenticity and no reviews about the topic were found. Items
of the Preferred Report for Systematic Reviews and Meta-Analysis Protocol — PRISMA were
adopted™?,

Nine databases were searched, including MEDLINE, CINAHL (Cumulative Index to
Nursing and Allied Health Literature), Scopus, Web of Science, Virtual Health Library (BVS),
LILACS (Latin American and Caribbean Health Sciences Literature), Spanish Bibliographic
Index of Health Sciences (IBECS), Scientific Eletronic Library Online (SciELO) and SciFinder

databases.
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The following terms, words and combinations of words were searched: (‘food pattern’
OR ‘dietetic consume pattern’ OR ‘eating practice’ OR ‘food intake’ AND ‘pregnancy’ OR
‘pregnant women’ OR ‘gravid” OR ‘gestation’ AND ‘gestacional weight gain” OR ‘weight
gain’), as well as its translations to spanish and portuguese.

PROSPERO registration was carried out under n. XXxXxxxx.

Study Selection
The studies were screened by title and then by abstract by two reviewers (C.V.L.,
L.B.F.). The full texts of all selected studies were critically reviewed based on the

inclusion/exclusion criteria summarized in Table 1. Repeated abstracts were excluded.

Quiality of the Studies

The quality of selected full-text articles was rated by two reviewers independently
(C.V.L., L.B.F.) using the New Castle-Ottawa Quality Assessment for cohort-based studies and
Appraisal tool for Cross-Sectional Studies (AXIS) for cross-sectional-related studies.

The New Castle-Ottawa Quality Assessment scale assesses eight study items divided
into three domains: selection, comparability and outcome. The scoring system ranges from 0 to
9 stars — 6 starts, or more, are seen as good scores. The AXIS scale takes into account 20 items,
which are divided into 5 domains: introduction, methods, results, discussion and others. Score
in the AXIS scale ranges from 0 to 20 points - 15 points, or more, are seen as good scores. Other
authors adopted similar cut-off points>14),

All articles used in this review recorded good scores (Table 2); therefore, they were
considered of good quality.

Statistical analysis

The data were entered into a Microsoft® Excel spreadsheet version 16 and exported to
the Statistical Package for the Social Sciences (SPSS) software (version 19.0). Article inclusion
and data extraction were made in an independent way; result comparisons were carried out
through Kappa test. Disagreements were solved through consensus between reviewers — a third
reviewer should be requested in case of disagreement between peers (B.C.C.).
Results

We identified 694 articles, 686 (98.85%) considered unsuitable for the preparation of

this material. For this review, 8 articles addressing dietary patterns and gestational weight gain
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were considered eligible (Figure 1). The Kappa test result (0.887) pointed towards excellent

agreement between reviewers.

Articles identified in the
databases (n=694)

| Eeview articles (n=29)

Animal research articles
(n=163)

Excluded articles (n=213)

Articles in other
languages (n=19)

Eligible articles (n=481)

Articles that address other
topics and other outcomes

(n=473)

Articles selected to compose
the systematic review (n=%§)

Figure 1: Flowchart describing the article-selection process for the systematic review.

Study Features

All studies selected to compose this review have used a food frequency guestionnaire
(FFQ) to assess women’s food intake. A posteriori dietary patterns were derived out through
Principal Components Analysis (PCA) on the majority (n=6). One study used Clusters analysis
to determinate the patterns and another study used reduced rank regression (RRR). Six (75%)
of the 8 assessed studies followed a cohort-based design to find the assessed data, whereas 2 of
them (25%) were cross-sectional-based studies. Samples in these studies ranged from 173 to
5733 participants (Table 2)

Association between food patterns and GWG

Five studies showed positive associations between dietary patterns and GWG. A study
carried out by Uusitalo et al. showed that two out of seven dictary patterns (“fast food” and
“traditional breads™) had positive association with gestational weight gain rate*>. Only the fast
food pattern remained GWG-significant after the models were adjusted to all confouding
factors, including maternal age at child delivery, pre-gestational BMI, parity, residence

location, vocational education, smoking and baby weight at birth (% = 0.010, p = 0.004).
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Tielemans et al. presented 43% prevalence of women with excessive GWG1?. They did
not find associations between higher adherence to the dietary patterns and GWG prevalence,
however, women recording higher scores for the “margarine, sugar and snacks” pattern had a
higher excessive GWG prevalence than the ones in the lowest quartile (OR Q2: 1.40 — 95% IC
1.04-1.90; OR Q3: 1.37 — 95% IC 1.00-1.87; OR Q4: 1.45 — 95% IC 1.06-1.99). This pattern
was also significantly associated with higher weight in normal weight women (mean 0.30 —
95% IC 0.07-0.52; p<0.05) throughout pregnancy.

Although Maugeri et al. did not find associations between dietary patterns and GWG in
the univariate analyses, they performed a linear regression model adjusted to age, weight at
delivery, gestational duration, educational level, working status, smoking, parity, newborn sex
and total energy intake*®). This model showed a positive trend of GWG across tertiles of the
western dietary pattern (R = 1.217, se = 0.487, p= 0.013). They found no associations between
GWG and adherence to the prudent dietary pattern in the assessed population.

Wei et al. found a prevalence of 31.3% of excessive GWG women™”, The richer in
fish, beans, nuts and yogurt pattern was the one recording the greater proportion of participants
(23.2%), meanwhile the richer in fruits pattern recorded the lowest proportion (11.2%). The
richer in fruits pattern was positively correlated to GWG in either total GWG or GWG rate. The
other patterns did not presented significant correlation with GWG. The “richer in fruits” pattern
was associated with excessive GWG after adjustments to confounders such as maternal age,
educational level, pre-pregnancy BMI and parity.

Wrottesley et al. found 55% prevalence of women presenting excessive GWG®®). In the
total sample of pregnant women, only the mixed pattern showed significant and positive
association with GWG rate in both crude and adjusted models (adjusted to other patterns, parity,
marital status and total energy intake). This positive association was maintained in obese
women for all models (Model 1: 25 - 11.4 g/week; p=0.029; Model 2: 23 - 11.4 g/week;
p=0.042; Model 3: 24 - 11.6 g/week; p=0.041), but was not shown in normal weight or
overweight women. The western pattern was significantly associated with higher weight gain
rate in normal weight women in all models. To the GWG category analysis, in crude logistic
regression, a higher western diet pattern score was associated with increased odds of excessive
weight gain in normal weight women.

Two studies found dietary patterns with protective effect in GWG. Wrottesley et al.
showed that the traditional pattern had significant, inverse associations with GWG rate in the

crude model, and to parity and marital status adjusted (Model 1: -27 — 11.1 g/week; p=0.015;
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Model 2: -27 — 11.5 g/week; p=0.02), however, this association was no longer significant after
adjustment for total energy intake. Accordingly to this findings, the study conducted by Suliga
et al. showed that in women with excessive GWG, a lower adherence to the prudent pattern
was noted in comparison to other participants in the study®. The prudent pattern founded in
this study is similar in terms of composition to the traditional pattern by Wrottesley et al. @8,
One study found that mixed pattern also showed significant associations with inadequate
GWG®. In the physical activity level-adjusted model, women in the highest tertile of “mixed”
pattern had significantly greater odds of inadequate gestational weight gain when compared to
those in the lowest tertile (AOR 4.72 — 95% IC 1.07-20.94). Women in the mid-tertile of
“mixed” pattern presented lower odds of excessive GWG compared to those in the lowest
tertiles (AOR 0.39 — 95% IC 0.15-0.99). The other patterns did not evidence significant GWG

associations.

Eating pattern association and other outcomes

The assessed studies also associated GWG and dietary patterns with other maternal and
child health outcomes.

Suliga et al. found in the crude model a positive association between an increased risk
of excessive GWG and pre-pregnancy BMI > 25 kg/m? (OR = 6.44; p<0.001) and with giving
up smoking (OR = 9.07; p = 0.004) @. A lower risk of excessive GWG was associated with
being underweight pre-pregnancy compared with having normal body mass (OR = 0.17; p =
0.020). In the adjusted model, the factor increasing the risk of inadequate GWG was being
underweight pre-pregnancy (OR=2.61; p = 0.018), but such risk was significantly lower in the
third, or subsequent, pregnancy compared with the first one (OR = 0.39; p = 0.042).

Maugeri et al. showed that pre-pregnancy weight and BMI decreased across tertiles of
the prudent dietary pattern (p = 0.043 and p = 0.019, respectively) @9, In fact, women presenting
higher adherence to this pattern were less likely to be overweight or obese (p=0.007). Linear
regression results confirmed the negative association between pre-pregnancy BMI and
adherence to prudent dietary pattern after adjustments concerning age, educational level,
employment status, smoking, total energy intake and gestational age at recruiting ( = —0.631;
se = 0.318; p = 0.038). Women in the third tertile of the prudent dietary pattern showed lower
pre-pregnancy BMI than the ones in the first tertile (B = —1.347; se = 0.598; p = 0.024).
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The multiple adjusted longitudinal analyses conducted by Alves-Santos showed that
higher adherence to the common-brazilian dietary pattern was directly associated with
adiponectin concentrations (B = 1.07; IC 95% 0.17;1.98) 9. On the other hand, the highest
adherence to the western dietary pattern was negatively associated with adiponectin throughout
pregnancy (high vs. low tertile of adherence = -1.11; Cl 95% -2.00; -0.22) and directly
associated with leptin concentrations (f = 64.9; CI 95% 22.8;107.0).

Wrottesley et al. did not find association between BMI in the first gestational semester

and the eating patterns identified in their research®,
Discussion

To the best of our knowledge, this is the first review addressing dietary patterns a
posteriori-derived and their association with GWG. The high prevalence of inadequacy and/or
of excess of this outcome (34.68% to 79.54%), and its application both in women and child’s

health highlights the relevance of better understating this process.

The assessed studies were similar in the association of dietary patterns that shows higher
caloric density®191516) with greater chances of excessive GWG outcomes, as well as patterns
presenting healthier and more traditional components!® were associated with lower GWG.
The study conducted by Wei®, found out that the richer in fruits pattern was positively
correlated to GWG. However, observing other components of this pattern, it was also possible
to find a high presence of Cantonese dessert (sugar, rice flour, honey, whole milk). The presence
of this type of high caloric intake in the pattern could explain the positive correlation to GWG,

in compliance with the other presented results.

It is known that dietary patterns can change based on the country or on the assessed
population, however, other studies also have associated unhealthy, western and sugar/fat-rich
patterns with negative outcomes throughout pregnancy, whereas healthy or traditional patterns
presented the best health outcomes. Kibret et al. carried out a review and meta-analysis and
found that dietary patterns based on high fruit intake are associated with reduced chances to
reach adverse results throughout pregnancy®. Shin et al. assessed data from the National
Research in Health and Nutrition and found connection between high intake of refined grains,
fat, addition sugar and low intake of fruits and vegetables during pregnancy, and greater chances
to develop gestational diabetes mellitus®@.
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The intake of unhealthy food patterns throughout pregnancy might be associated with
excessive GWG due to its unbalanced offer of energy, macro and micronutrients, contributing
this way to undesired outcomes such as inadequate fetal growth, excessive fat accumulation
and metabolic complications. A diet rich in vitamins, minerals, fibers and antioxidants can
stimulate the immune system and detoxification enzymes, improve cholesterol synthesis,
modulate hormone metabolism and stimulate antioxidant defenses®. Besides, some studies
link the intake of healthy food to healthier life habits, such as regular exercising, which can

result in weight adequacy.

Accordingly, the Dietary Guidelines for the Brazilian Population has, as one of its
recommendations, that the base of a healthy diet should be in natura or minimally processed
food, mostly from vegetal origin®Y. The recommendation also mentions the need of reducing
the intake of ultra-processed food, which is often found in the western and unhealthy patterns.

Although some studies have shown a relationship between dietary patterns and GWG,
and food consumption is one of the main factors causing inadequate or excessive GWG, other
aspects of it must be taken into consideration. Pre-gestational BMI, genetic and environmental
factors (involving for instance the offer of, access to and availability of food, and the context
capable of promoting and impairing physical activities), as well as regular exercising by
women, can also influence the herein addressed process. Thus, a dietary pattern alone may not
able to make a pregnant women develop inadequate or excessive GWG, a fact that could explain
studies that did not found associations or that had their associations weakened by the adjusted
models.

In addition to the data found in relation to GWG, dietary patterns during pregnancy also
seems to influence weight gain in the years following the child delivery. A cohort study carried
out in Norway et al. found out that the adherence to the New Nordic Diet resulted in lower post-
gestational BMI and lower weight gain in the following 8 years after child delivery when
compared to women who had low adherence to this diet??. The New Nordic Diet consists in a
dietary pattern similar to that of traditional, healthy and prudent patterns (fruits, roots, cabbage,
potatoes, oat porridge, whole grains, wild fish, game meat, berries, milk and water). Von
Ruesten et al. also concluded that adherence to the Norwegian eating guidelines, or adherence
to Nordic diet guidelines recommended to pregnant women, are associated with lower post-

child delivery weight retention),

27



Other studies highlighted the relationship between gestational eating patterns and
pregnancy outcomes besides GWG, such as fertility, gestational diabetes mellitus, fetal growth,
depression symptoms and pre-term birth®*?), Such findings point out the magnitude of

unhealthy eating pattern influence on mother/child health outcomes.
Study limitations

Limitations of the present systemic review must be acknowledged. The number of
studies selected to this review was not large (only eight studies fitted its scope) and the design
of primary studies. The temporal clipping used to the study may also be considered a limitation,
considering that more studies could be conducted before that.

Conclusion

Gestational dietary patterns a posteriori-derived that present ultra-processed
components rich in fat and sugars seems to be associated with increased GWG. However, the
scarcity of studies about this topic points out the need of further investigation about the subject.
Findings in the present review reinforce the importance of providing nutritional assistance to
pregnant women during gestation and highlight the role played by public health policies focused
on food and nutrition in order to encourage adhesion to healthier dietary patterns, which

contributes to better maternal and child health outcomes.
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Tables

Table 1: Criteria used for article selection

Inclusion Criteria

e Studies using eating patterns such as exposure variable, and GWG as outcome
variable

e Publications between 2009 and 2019

e Dietary patterns a posteriori- derived

e Original articles

Exclusion Criteria

e Articles addressing topics different from the scope of the review (other thematic)
e Articles that featured eating patterns concerning periods other than pregnancy
e Articles repeated in the databases

e Experimental/animal studies

GWG: Gestational weight gain
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Table 2: Features of articles included in the systematic review.

Pattern ) Sample ) _
Authors, year o Design Instruments used for quality evaluation Score*
determinations (n)
Uusitalo et al, 2009¢% PCA Cohort 3360 New Castle-Ottawa Quality Assessment Scale | *******x**
Tielemans et al, )
201510 PCA Cohort 3374 New Castle-Ottawa Quality Assessment Scale | ****x**x**
) Cross- Appraisal tool for Cross-Sectional Studies
Shin et al, 2016®) PCA _ 391 19
sectional (AXIS)
Wrottesley et al, .
201709 PCA Cohort 538 New Castle-Ottawa Quality Assessment Scale | ******x*
Alves-Santos, 20189 RRR Cohort 173 New Castle-Ottawa Quality Assessment Scale | *******x*
) Cross- Appraisal tool for Cross-Sectional Studies
Suliga et al, 2018@ PCA _ 458 16
sectional (AXIS)
Maugeri et al, 20197 PCA Cohort 232 New Castle-Ottawa Quality Assessment Scale falskaiaioled
Wei et al, 201918 Clusters analysis Cohort 5733 New Castle-Ottawa Quality Assessment Scale | *******x**

PCA: Principal Component Analysis; RRR: Reduced Rank Regression

*New Castle-Ottawa Quality Assessment Scale: score, 0 to 9 stars — 6 stars, or more,
0 to 20 — 15 points, or more, were considered good scores.

were considered good scores; Appraisal tool for Cross-Sectional Studies (AXIS): score,
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Table 3: Identified food patterns, main results, and inadequate and/or excessive gestational weight gain prevalence.

Authors, _ . ) Excessive | Inadequate
City/Country Identified food patterns Main results
years GWG GWG
“Healthy”
Fast Food
“Fast Food” o ) ) )
Pattern positively associated with gestational
) “Traditional bread” ) ]
Uusitalo et al, _ weight gain rate (8 =0.010, p = 0.004)
Finland “Traditional meat” * *
2009 Alcohol and butter
“Low-fat” ) ) ) )
Pattern inversely associated with gestational
“Coffee” ] )
weight gain rate (3 = -0.010, p <0.0001)
“Alcohol and Butter”
“Vegetable, oil and fish” )
o Margarine, sugar and snacks
) “Nuts, high-fiber cereals and ) ) ) )
Tielemans et Higher scores on this pattern resulted in a higher
Netherlands soy” _ 24.48% 13.60%
al, 201519 _ prevalence of excessive GWG (OR 1.45 95%Cl
“Margarine, sugar and
1.06-1.99)
snacks”
Mixed
Shi | “Healthy” Higher adherence to this pattern was associated
in et al,
2016 United States “Mixed” with greater odds of inadequate GWG when 51.15% 28.39%
“Western” compared to lower adherence (AOR 4.72 95%ClI

1.07-20.94)
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Wrottesley et

“Traditional”

Mixed

| 201706 South Africa “Mixed” Significant and positive association with GWG 55.20% 23.79%
al,
“Western” rate (3 =22 p =0.004)
Alves-Santos, | Rio de Janeiro, “Common- Brazilian” There was no association between the identified 34.68% .
. 0
201819 Brazil “Western” dietary patterns and GWG
Prudent
) “Prudent” ) )
Suliga et al, Women with excessive GWG presented less
Poland “Varied” _ 32.97% 21.83%
2018@ adherence to this pattern
“Unhealthy”
(OR 0.47; p=0.033)
. Western
Maugeri et al., ) “Western” ) ) )
Catania, Italy The adherence to this pattern was associated with 27.59% 31.46%
201917 “Prudent”
GWG (8 =1.217, p=0.013)
“Richer in cereals”
“Richer in vegetables”
“Richer in meats” Rich in fruits
Wei et al, ) “Richer in fruits” This pattern was positively correlated to GWG (3
China 31.31% 21.51%
201918 “Richer in fish, beans, nuts 0.634 95% C10.195-1.072)

and yogurt”
“Richer in milk and milk

powder”

AOR: adjusted Odds Ratio; CI: confidence interval; OR: Odds Ratio; p: significance level.
*Not informed by the study.
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OBJETIVOS

2.1. Objetivo Geral
Avaliar a associacdo entre padrbes alimentares maternos e 0 ganho de peso

gestacional (GPG) e o estado nutricional do recém-nascido.

2.2. Objetivos Especificos

Descrever as caracteristicas socioeconémicas, de parto, pos-parto e pré-natal da
amostra de puérperas imediatas atendidas em uma maternidade de referéncia em Belo
Horizonte-MG;

Avaliar o estado nutricional ao nascer dos recém-nascidos de uma maternidade de
referéncia;

Caracterizar o estado nutricional das puérperas anteriormente a gestacao por meio de
IMC pré-gestacional;

Caracterizar o GPG das mulheres participantes;

Caracterizar o padrdo alimentar materno e associar com ganho de peso gestacional e

com o estado nutricional do recém-nascido.
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3. METODOS
3.1. Local do Estudo

A pesquisa foi desenvolvida em um servico de referéncia a saide materno-infantil
- Hospital das Clinicas da Universidade Federal de Minas Gerais (HC-UFMG). Trata-se
de um hospital universitario, referéncia no sistema municipal e estadual de Saude no
atendimento aos pacientes portadores de patologias de média e alta complexidade e
publico, inserido no Sistema Unico de Salde (SUS). Realiza atividades de ensino,
pesquisa e assisténcia sendo campo de ensino para 0s cursos de Medicina, Enfermagem,
Farmacia, Fisioterapia, Odontologia, Terapia Ocupacional, Psicologia, Nutricdo e
Fonoaudiologia. E reconhecido desde 2008 pela Iniciativa Hospital Amigo da Crianca
(IHAC) e conta com a maternidade Otto Cirne, que possui 12 enfermarias, 34 leitos, 6
salas de parto, além de alojamentos conjuntos, unidade Canguru, unidade de terapia

intensiva para mée e recém-nascido, e capacidade para realizar 410 partos por més.

3.2. Delineamento e Amostra do Estudo

Trata-se de um estudo de delineamento transversal com puérperas imediatas atendidas
no referido hospital. Estimou-se a necessidade de no minimo 95 participantes, por meio
de férmula para defini¢do de tamanho amostral na qual o nimero de individuos no estudo
deve ser no minimo cinco vezes maior do que o numero de grupos de itens alimentares
na analise, quando o Questionario de Frequéncia Alimentar (QFA) possui mais que 15
itens (42),

A amostra foi constituida por 260 mulheres no puerpério imediato, em no méximo 48
horas pds-parto, com criangas nascidas vivas, a termo @), sendo incluidas aquelas que
fossem adultas, que apresentassem bom estado geral de salde e estivessem dispostas a
participar do estudo. Foram excluidas as mulheres em gestacdo multipla ou que referissem
historico de diabetes melito gestacional (ou outra condicdo que exigisse alteracdo no
consumo alimentar), pré-eclampsia ou complicacBes na sua saude ou de seus filhos que

demandassem cuidados médicos no periodo do estudo.

3.3. Aspectos Eticos

A presente dissertagdo se insere no projeto intitulado “Associagdo do Estado
Nutricional e Consumo Alimentar Materno-Infantil 8 Composicdo do Leite Humano e
Saude no Pos-parto” aprovado pelo Departamento de Nutricdo da Escola de

Enfermagem/UFMG, pela Diretoria de Ensino e Pesquisa do local de estudo e pelo
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Comité de Etica em Pesquisa (COEP) sob o niimero 86818118.0.0000.5149 (Anexo 1),
atendendo aos parametros éticos da resolucdo n° 466 de 12 de dezembro de 2012 do
Conselho Nacional de Saude. A parturiente era abordada no alojamento conjunto da
Maternidade Otto Cirne no HC-UFMG, informada sobre a pesquisa, questionada quanto
ao seu interesse em participar e no caso de aceite, um Termo de Consentimento Livre e
Esclarecido (TCLE) (apéndice 1) era assinado por ela e pela pesquisadora responsavel,

ficando cada uma com uma via do documento.

3.4. Coleta de dados

O estudo foi conduzido ao longo de nove meses, entre julho de 2018 e junho de
2019. As puérperas foram avaliadas por meio de um questionario estruturado quanto a
identificacdo, informacGes socioeconémicas, antropometria e consumo alimentar (figura
1). Foram obtidas ainda informacdes complementares sobre o pré-natal e o parto (tipo de
parto, idade gestacional, nimero de consultas de pré-natal, data do parto e intercorréncias
durante o parto). Os dados foram coletados de maneira autorreferida, com excecéo da
estatura, e por equipe treinada e capacitada.

Adicionalmente, os filhos das participantes também tiveram seus dados de
comprimento ao nascer, perimetro cefalico e peso ao nascer coletados por meio de

prontuério médico.

r '\
Puérperas Imediatas
. "
! s
Consumo Caracterizacio da
Alimentar amostra
4 '
Questionario de _ )
Frequéncia Dados socioecondmicos, ES"_'ﬂdU
Alimentar (QFA) antropometria e Nutricional do

recém-nascido

mformacdes obstétricas.
Questionario
estruturado

Peso ao nascer;
Comprimento a0 nascer;
Perimetro cefalico ao
fnascer.

Figura 1: Informacdes coletadas.
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3.4.1. Dados de Identificacdo e Socioecondmicos

No momento da entrevista, as participantes foram questionadas quanto a data de
nascimento, idade, ocupacao, endereco, telefone, renda da familia, nimero de pessoas
que residem na casa, informacdes de gestacOes anteriores, pré-natal, parto, escolaridade
e estado civil. O numero de consultas de pré-natal foi avaliado de acordo com o0s
pardmetros do Ministério da Saude - 6 consultas ou mais (adequado); menos de 6

consultas .

3.4.2. Antropometria

Para avaliacdo do estado nutricional pré-gestacional foram investigados: estatura
e peso pré-gestacional (PPG). Esses dados possibilitaram o célculo do IMC pré-
gestacional, resultado da razdo entre o peso corporal e o quadrado da estatura (IMC =
kg/m?). Em seguida, efetuou-se a classificacdo do IMC de acordo com os pontos de corte

propostos pela Organizagdo Mundial da Satde (OMS)®, apresentados no quadro 1.

Quadro 1: Pontos de corte de classificagio do indice de Massa Corporal para adultos.

Classificacéo IMC (kg/m?)
Desnutricdo Grave <16
Desnutricdo Moderada 16-16,9
Desnutrigdo Leve 17-18,49
Eutrofia 18,5-24,9
Sobrepeso 25,0-29,9
Obesidade Grau | 30,0-34,9
Obesidade Grau Il 35,0-39,9
Obesidade Grau Ill >40

IMC: indice de massa corporal.
Fonte: Organizagdo Mundial da Salde, 1995.

A estatura foi medida com antropdmetro préprio da balanca da marca Welmy®
disponivel no HC-UFMG, com capacidade de 220 cm e precisdo de 0,5 cm. As puérperas
foram mantidas no centro do equipamento, descalcas, de pé, eretas, com 0s bragos
estendidos ao longo do corpo, a cabeca erguida e livre de aderegos, olhando para um
ponto fixo na altura dos olhos.

O GPG também foi avaliado, sendo determinado de maneira autorreferida pela
mulher no momento da aplicacdo do questionario. Esse parametro foi classificado

segundo o IMC pré-gestacional da participante®(Quadro 2).
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Quadro 2: Estimativa do ganho de peso gestacional ideal de acordo com a classificagao
do Indice de Massa Corporal.

Classificacao do IMC Faixa de GPG ideal (kg)
Desnutrigao 12,5-18,0
Eutrofia 11,5-16,0
Sobrepeso 7,0-11,5
Obesidade 5,0-9,0

GPG: ganho de peso gestacional; IMC: indice de massa corporal.
Fonte: Institute of Medicine, 2009

3.4.3. Consumo Alimentar

O consumo alimentar das participantes foi avaliado por meio de um QFA
adaptado, semiquantitativo, validado para a populacéo adulta brasileira®(apéndice 3). As
informac@es obtidas no QFA foram autorreferidas, referente aos Gltimos seis meses. O
instrumento apresenta alimentos dos seguintes grupos: Leites e derivados; carnes e ovos;
6leos; petiscos e enlatados; cereais e leguminosas; hortalicas e frutas; sobremesas e doces;
bebidas; produtos diet e light e ultraprocessados. O questionario contou com 59 itens
alimenticios distribuidos entre os grupos e 7 frequéncias de consumo (1 vez ao dia; 2 ou
mais vezes ao dia; 5 a 6 vezes por semana; 2 a 4 vezes por semana; 1 vez por semana; 1

a 3 vezes ao més; raramente ou nunca).

3.5. Avaliacdo do Neonato
3.5.1. Peso, comprimento e perimetro cefalico
A OMS define baixo peso ao nascer como peso ao nascer menor que 2.500 g®.
Essa medida é baseada em estudos epidemioldgicos que mostram que recém-nascidos
pesando menos que 2.500g ao nascer, tem vinte vezes mais chances de morte que recém-
nascidos mais pesados®. As medidas de comprimento ao nascer e perimetro cefélico

também sfo baseadas nas tabelas de crescimento determinadas pela OMS®,

Quadro 3: Pontos de corte em escore-z para peso, comprimento e perimetro cefalico ao
nascer.

MENINAS MENINOS
PESO AO NASCER (kg)
Baixo peso ao nascer Menor que 2,39 Menor que 2,49
Peso adequado para a idade 2,40 a 4,29 2,50 a4,49
Grande para a idade Acima de 4,30 Acima de 4,50
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COMPRIMENTO AO NASCER (cm)

Baixa estatura ao nascer

Menor que 45,39

Menor que 46,00

Estatura adequada para a idade

45,40 até 52,99

46,10 a 53,79

Estatura excessiva para a idade

Acima de 53,00

Acima de 53,80

PERIMETRO CEFALICO AO

NASCER (cm)

Baixo PC ao nascer

Menor que 31,49

Menor que 31,89

PC adequado para a idade

31,50 ate 36,29

31,90 ate 37,09

PC excessivo para a idade

Acima de 36,30

Acima de 37,10

PC: perimetro cefalico

Fonte: Organizacdo Mundial da Salde, 2006.

3.6. Analise Estatistica

O banco de dados foi construido no programa Epi Info™ 7.2.2.6 por meio de

digitacao dupla e ap6s devida analise de consisténcia, foi utilizado o software Statistical

Package for the Social Sciences (SPSS) versdo 19.0 para as analises estatisticas. As

variaveis analisadas encontram-se no quadro 4.

Quadro 4: Variaveis analisadas no estudo.

Qualitativas

Quantitativas

Socioecondmicas

- Paridade (primipara e multipara)
- Ocupacao profissional
(doméstica, dona de casa,
desempregada,
administrativo)

- Escolaridade (ensino
fundamental, ensino médio e
ensino superior)

- Estado civil (solteira,
casada/unido estavel,

divorciada/separada, vitva)

autbnoma, auxiliar

- Idade da mae

- NUmero de gestacdes

- NUmero de Filhos

- NUmero de abortos

- NUmero de moradores da casa

- Renda familiar

Pré-Natal, parto

e recém-nascido

- Consultas de pré-natal (<6

consultas, 6 consultas ou mais)

- NUmero de consultas de pré-natal
- Peso ao nascer
- Comprimento ao nascer

- Perimetro cefélico
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- Peso ao nascer (baixo peso ao - Idade gestacional
nascer, adequado para a idade,
grande para a idade)

- Comprimento ao nascer (baixa
estatura ao nascer, adequado para a
idade, excessivo para a idade)

- Perimetro ceféalico (baixo PC ao
nascer, adequado para a idade,
excessivo para a idade)

- Sexo do bebé (feminino,
masculino)

- Tipo de parto (normal, normal

com uso de forceps, cesariana)

Antropometria - IMC pré-gestacional - Altura materna
da Mae - Ganho de peso gestacional - Peso pre-gestacional
Consumo - Frequéncia de consumo de 59

) _ - Por¢édo consumida em gramas
alimentar alimentos

IMC: indice de massa corporal; PC: Perimetro Cefalico.

Inicialmente, foram realizadas andlises descritivas, com célculo das frequéncias e
medidas de tendéncia central e de dispersdo. A adesdo das variaveis a distribuicdo normal
foi avaliada por meio do teste Kolmogorov-Smirnov. Os resultados estdo apresentados
sob a forma de média e desvio padrdo para as variaveis com distribuicdo normal e as
demais, na forma de mediana e intervalos de confianca de 95%. Foi adotado o nivel de
significancia de 5% (p<0,05) para todas as analises.

Os padrdes alimentares foram identificados pelo método Analise de Componentes
Principais (ACP), utilizando rotacdo ortogonal (Varimax). O objetivo principal da ACP é
explicar a estrutura de variancia e covariancia de um vetor aleatério, composto de p-
variaveis aleatorias, através da construcao de combinacdes lineares das varidveis originais
de modo a favorecer a reducéo do nimero de informag6es contidas nessas variaveis para
um namero menor de variaveis. Para a extragcdo dos padrdes alimentares, primeiramente,
foi reduzido o numero de itens do questionario de 59 itens individuais a 19 grupos de
alimentos ou alimentos (os alimentos que ndo foram encaixados em nenhum grupo

especifico foram analisados de maneira independente). A medida de Kaiser-Meyer-Olkin
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para adequacdo de amostra (0.675) e o teste de esfericidade de Bartlett (p<0.001)
confirmaram ACP como sendo a técnica de reducdo apropriada para aplicacdo na amostra.
Os valores de Eigen, assim como a analise do gréafico scree plot e o total da variancia
explicada (em percentual) foram utilizados para as definicdes dos padrbes. Alimentos ou
grupo de alimentos que apresentaram carga de fatores maiores ou iguais a 0.3 na matriz
rotacionada refletiram forte associagdo com os componentes e, portanto, foram utilizados
para compor os padrdes alimentares.

Foram realizados os testes estatisticos qui-quadrado ou exato de Fisher e Mann-
Whitney para as variaveis qualitativas e quantitativas respectivamente. Para avaliar a
associacdo entre os padrdes alimentares e o0 estado nutricional da crianga ao nascer foi
realizada regressao logistica para cada parametro (peso ao nascer, comprimento ao nascer
e perimetro cefélico ao nascer), sendo a categoria de referéncia da variavel dependente a
adequacao dos parametros do estado nutricional. Devido a auséncia de recém-nascidos
em todas as classifica¢fes do estado nutricional, foi realizada uma juncéo das categorias
de inadequacdo (baixo para a idade e excessivo para a idade). Para a avaliagdo da
associacdo do GPG com os padrbes alimentares foi realizada regressdo multinomial
(variavel dependente de referéncia: GPG adequado). Os ajustes para confundidores foram
feitos em dois modelos levando em consideracdo variaveis que sdo conhecidas na
literatura como potenciais confundidores, sendo o primeiro modelo composto por
caracteristicas socioecondmicas da amostra (idade da méae, nivel de escolaridade, renda
da familia, estado civil materno e paridade) e o segundo abrangendo o primeiro modelo
mais o IMC pré-gestacional materno. O odds ratio (OR) com intervalo de confianca de
95% (IC 95%) foi utilizado como medida de efeito. A variavel de padrdes alimentares foi

incluida no modelo na forma de mediana.
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Abstract

Aim: To characterize dietary patterns during pregnancy, and to identify their associations
with gestational weight gain (GWG) and nutritional status of the newborn.

Methods: Cross-sectional study conducted with women in the immediate postpartum
period (n = 260) and their newborns at a reference maternity hospital in a Brazilian city.
Socioeconomic, anthropometric, obstetric and food consumption (food frequency
questionnaire) data was collected. Maternal pre-gestational weight and GWG were self-
reported, while newborn data was obtained from their medical records. The patterns were
derived a posteriori by Principal Component Analysis (PCA). Mann-Whitney, Chi-
square, logistic and multinomial regression analyzes were applied.

Results: Four dietary patterns were derived: “pattern 17, characterized by the
consumption of meat and eggs, processed meat, tubers, vegetables and olive oil; “pattern
2”, consisting of sweets, snacks and cookies, cereals and breads; “pattern 3, which
includes, cereals and breads, coffee and tea and processed fats; and “pattern 4,
characterized by soft drinks, tubers and instant noodles. Together, the eating patterns
account for 49.16% of the total variance for food intake. Higher adherence to pattern 3
was associated with abnormal birth weight (low and excessive birth weight); while greater
adherence to pattern 2 was associated with lower chances of inadequate GWG.
Conclusion: Four dietary patterns were identified among the study participants. The
dietary patterns presented mixed composition and predominance of ultra-processed foods.
These patterns were associated with the investigated maternal and child health outcomes
(GWG and birth weight), denoting the importance of strategies to promote healthy eating
habits during pregnancy.

Keywords: Eating patterns; Gestational weight gain; Gestation; Newborn; Birth weight.
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Introduction

Dietary patterns can be characterized as the food groups consumed by a given
population, obtained from statistical methods of aggregation or reduction of components
[1]. They make it possible to evaluate food intake from a broader perspective as compared
to nutrient-focused approaches, which is important when formulating strategies for
promoting healthy eating and preventing disease and nutritional problems [2]. Studies
show that there are associations between dietary patterns and maternal and child health
outcomes [3,4].

Among the different moments in the life cycle, the gestational period stands out
due to its greater demand for nutrition. The higher dietary requirements of this period and
the physiological changes experienced may affect gestational weight gain (GWG) and
offspring health [4,5]. GWG reflects many gestational variables such as maternal fat
accumulation, fluid retention and also fetal, uterine and placental growth, resulting in a
direct association with the health outcomes of the mother and especially the newborn
[6,7]. It is known that GWG is related with pregnancy complications [8]. For example,
inadequate GWG is associated with low birth weight and preterm birth, while excessive
GWG is related to fetal macrosomia, gestational diabetes mellitus and childhood obesity
[4,9-12].

A systematic review of 56 articles found an association between maternal food
intake and GWG [13]. Inadequate vegetable intake among pregnant women from the
National Health and Nutrition Examination Survey (NHANES) in the United States was
positively associated with excessive GWG [14], while among Dutch pregnant women,
excessive GWG was found to be linked with “margarine, sugar” and snacks ”’[15].

Little is known about the associations between the dietary patterns of pregnant
Brazilian women and GWG. A study conducted by Alves-Santos et al. in the city of Rio
de Janeiro identified two dietary patterns: “common-Brazilian” and “western”. However,
no associations were found with GWG [16]. The scarcity of studies that address the
subject in developing countries demonstrates a gap in the literature and the need for more
work on the subject.

Given the above, the present study aims to explore the associations between the
dietary patterns of pregnant Brazilian women, GWG as well as the nutritional status of

the newborn.
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Methods
Study design and population

The cross-sectional study was developed in a referral center for maternal and child
health care in the city of Belo Horizonte, Minas Gerais - Brazil. It is a public university
hospital, part of the municipal and state health system. The women participating in this
study were willing, in good general health, and were at most 48 hours postpartum with
live full-term children [17]. Any individuals who had twin pregnancy, or had a history of
gestational diabetes mellitus (or other condition requiring change in food intake),
preeclampsia or complications in their health, or have children who require medical care
during the study period were excluded. An informed consent form was also signed by all
participants prior to any evaluation. The data in this study was obtained using a structured
questionnaire and a food frequency questionnaire (FFQ). Newborn information was
obtained from medical records.

Data was collected between July 2018 and June 2019. Minimum sample size (>95)
was estimated using a sample size formula in which the number of subjects in the study
should be at least five times greater than the number of food item groups in the analysis
when the FFQ has more than 15 items [16,18].

Maternal characteristics variables

Maternal socioeconomic characteristics, anthropometric measurements as well as
physical activity levels were obtained from the structured questionnaire. Socioeconomic
characteristics include maternal age, education level (elementary school, high school,
higher education), family income, parity (1 live birth = primiparous; > 1 live birth =
multiparous), number of pregnancies, number of abortions, number of children,
professional occupation (domestic, housewife, unemployed, administrative assistant,
self-employed, others), number of people living in the household and marital status
(single, married or stable union, divorced or separated, widow). Measurements included
pre-gestational weight, height and GWG. Pre-gestational weight was reported and
maternal height was measured by an anthropometer coupled to a Welmy® scale. This data
allowed the calculation of body mass index (BMI = kg/m?), analyzed according to World

Health Organization criteria [19].
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Prenatal, childbirth and newborn variables

Data regarding prenatal care (number of consultations [<6, 6 or more]), childbirth
(gestational age, date of delivery, type of delivery [vaginal, caesarean, vaginal use of
forceps]) and data of the newborn (sex of the baby, birth weight, length at birth and head

circumference at birth) was obtained through the medical records.

Food Intake

Food intake data was obtained through adapted, self-reported and validated FFQ
for the Brazilian adult population [20]. The information obtained in the FFQ refers to the
last six months and the questionaire included foods from the following groups: Milk and
dairy products, meats and egg, oils, snacks and canned goods, cereals and legumes,
vegetables and fruits, desserts and sweets, drinks, diet and light and processed products.
The questionnaire consisted of 59 food items, distributed between the groups and a likert
scale [18], with 7 consumption frequencies (once a day; 2 or more times a day; 5 to 6

times a week; 2 to 4 times a week; once a week; 1 to 3 times a month; rarely or never).

Statistical Analysis

The collected data was processed in the Epi Info version 3.4.5 program, through
double typing, which allowed the proper consistency analysis. In addition, data was
analyzed using the Statistical Package for the Social Sciences (SPSS) version 19.0. The
adherence of the variables to the normal distribution was assessed using the Kolmogorov-
Smirnov test. Descriptive analysis was then performed, with the calculation of
frequencies and measures of central tendency and dispersion. To identify dietary patterns,
Principal Components Analysis (PCA) was applied using orthogonal rotation (Varimax).
The Kaiser-Meyer-Olkin measurement for sample adequacy (0.652) and Bartlett's
sphericity test (p <0.001) confirmed PCA as the appropriate reduction technique for
sample application. Eigen values, as well as scree plot analysis and total variance
explained (in percent) were used to define the dietary patterns. Food items or food groups
that had a factor loading greater than or equal to 0.3 in the rotated matrix reflected a strong
association with the components and, therefore, were used to compose the eating patterns.

Chi-square and Mann-Whitney statistical tests were performed for qualitative and
quantitative variables respectively. To assess the association between dietary patterns (the
patterns were considered in the analysis as median) and nutritional status of the child at

birth, logistic regression was performed for each parameter (birth weight, length at birth
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and head circumference at birth), while multinomial regressions was used to assess the
association of patterns with GWG. Adjustments for confounders were made in two
models, the first model took into consideration socioeconomic characteristics of the
sample (maternal age, education level, family income, marital status and parity) while the

second model considered the first model plus maternal pre-gestational BMI.

Results
Maternal characterization, pre-gestational nutritional status and GWG adequacy

Of the 260 participants, most were multiparous (64.1%), with high school
education (65.6%) and had a median age of 28 (19-45) years. A high prevalence of GWG
inadequacy (38.2%) was observed, and most of them (85.7%) did not practice physical
activities. Other socioeconomic and anthropometric data of the participants are presented
in Table 1.

Table 1: Characterization of postpartum participants at a referral maternity hospital.

Characteristics Absolute Frequency Relative Frequency
Parity
Primiparous 93 35.9
Multiparous 166 64.1
Type of delivery
Vaginal 185 71.4
Caesarian 70 27.0
Vaginal with forceps 4 1.5
Pre-natal consultations
< 6 consultations 23 9.2
> 6 consultations 228 90.8

Professional Occupation

Domestic 5 1.9
Housewife 55 21.1
Unemployed 31 11.9
Self-employed 40 15.3
Administrative Assistant 7 2.7
Others 110 42.1
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Education Level

Elementary School 43 16.6
High School 170 65.6
Higher Education 46 17.8
Marital Status
Single 89 34.2
Married/Stable Union 162 62.3
Divorced/Separated 8 3.1
Widow 1 0.4
Pre-gestational BMI
Severely underweight 3 1.2
Moderate underweight 7 2.9
Underweight 11 4.5
Normal 107 43.9
Overweight 57 23.4
Obese Class | 29 11.9
Obese Class 11 19 7.8
Obese Class Il 11 4.5
GWG adequacy
Inadequate 89 38.2
Adequate 78 335
Excessive 66 24.5
Physical Activity Practice
Yes 37 14.3
No 222 85.7
Family Income
< 1 minimum wage 43 16.5
1 a 3 minimum wages 146 56.2
> 3 minimum wages 71 27.3
Characteristics Median (min-max) IQR
Maternal age (years) 28 (19-45) 10.0
People living in the household 4 (3-15) 2.0
Family Income (reais) 1908.0 (0 - 6000) 1300.0
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Gestational age (weeks) 39 (37-42) 2.0
Pre-natal consultations 9(0-20) 5.0
Number of pregnancies 2(1-14) 2.0
Number of children 2(1-9) 2.0
Number of deliveries 2(1-9) 1.0
Number of abortions 0(0-5) 0.0

Note: Women who, for some reason, did not answer any item of the questionnaire, were not counted in the
sample for that data; Brazilian minimum wage: R$ 998 = $238; CI: Confidence Interval; IQR: Interquartile
range.

Nutritional status of the newborn

A total of 144 girls and 116 boys participated in this study, with the overall
description of nutritional status for all participants presented in table 2. The only
significant difference found between genders was weight at birth (5.7% and 0% for

underweight among girls and boys, respectively, p = 0.019).

Table 2: Nutritional status of newborns in a referral maternity hospital (n = 260).

Characteristics Frequency | Prevalence (%)
Weight at birth
Low weight-for-age 8 3.1
Normal weight-for-age 247 96.5
High weight-for-age 1 0.4
Total (n) 256
Height at birth
Low height-for-age 30 11.8
Normal height-for-age 224 87.8
High height-for-age 1 0.4
Total (n) 255
Head circumference at birth
Low head circumference-for-age 13 6.6
Normal head circumference-for-age 179 91.3
High head circumference-for-age 4 2.0
Total (n) 196
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Dietary Patterns

Four distinct dietary patterns were identified, accounting for 49.16% of the total

variance (Table 3). The first pattern, “Pattern 17, was characterized by the presence of

meats and egg, processed meat, tubers, vegetables and olive oil (19.22%). The second

pattern, “Pattern 2”, was composed of sweets, snacks and cookies, cereals and breads

(10.96%). The third pattern, “Pattern 3”, was characterized by the presence of cereals and

bread, coffee and tea and ultra-processed fats (10.03%). Finally, “Pattern 4 has in its

composition soft drinks, tubers and instant noodles (8.95%).

Table 3: Loads of the rotated matrix factors for dietary patterns of women attending a

referral maternity hospital.

Food items or food groups

Dietary Patterns

Pattern 1 Pattern 2 Pattern 3 Pattern 4
Meats and egg 0.641
Vegetables 0.662
Olive QOil 0.442
Processed Meat 0.562
Tubers 0.396 0.493
Cereals and breads 0.435 0.443
Sweets 0.792
Snacks and cookies 0.777
Processed fats 0.722
Coffee and tea 0.794
Soft drinks 0.754
Instant noodles 0.797
Explained variance (%) 19.22 10.96 10.03 8.95
Cumulative explained variance (%) 19.22 30.18 40.21 49.16

Food items or food groups presented had factor loadings > 0.3 and were therefore used to describe each

dietary pattern.
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Association between dietary patterns and GWG

Women with greater adherence to “Pattern 2” during pregnancy were less likely
to have inadequate GWG (OR 0.14; 95% CI 0.03-0.60; p = 0.008 adjusted for maternal
age, education level, family income, marital status, parity, and pre-gestational BMI). No

associations between the other patterns and GWG were found (Table 4).

Dietary patterns and nutritional status of the newborn

Newborns whose mothers had a higher adherence to “Pattern 3” were more likely
to have abnormal weight (low-for-age or high-for-age) at birth in all models (crude model:
OR 8.26; 95% CI 1.01- 67.07; p = 0.048 / model 1: OR 8.79; 95% CI 1.01-76; p = 0.048
/ model 2: OR 9.19; 95% CI 1.04-81.06; p = 0.046), as shown in Table 5. There was no

association of the other dietary patterns with any other tested nutritional parameters.
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Table 4: Multinomial regression model of association between gestational dietary patterns and inadequate or excessive weight gain.

Inadequate gestational weight gain? Excessive gestational weight gain?
Crude model Model 1 Model 2 Crude model Model 1 Model 2
OR (CI 95%) | p-Value | OR (CI 95%) | p-Value | OR (CI 95%) | p-Value | OR (C1 95%) | p-Value | OR (Cl1 95%) | p-Value | OR (CI 95%) | p-Value
Pattern 1
< median 1 1 1 1 1 1
>median | 0.80 (0.43- | 0.497 | 0.75(0.29- | 0558 | 1.11(0.37- | 0.851 | 0.65(0.34— | 0.216 | 0.85(0.31—- | 0.766 | 0.73(0.22— | 0.601
1.49) 1.92) 3.33) 1.27) 2.34) 2.35)
Pattern 2
< median 1 1 1 1 1 1
>median | 0.76 (0.41- | 0.391 | 0.42(0.15- | 0.101 | 0.14(0.03- | 0.008 | 1.79(0.91- | 0.087 | 2.11(0.67— | 0.197 | 1.67(0.41- | 0471
1.41) 1.18) 0.60) 3.51) 6.57) 6.77)
Pattern 3
< median 1 1 1 1 1 1
>median | 1.22 (0.66- | 0512 | 0.91(0.34- | 0.852 | 1.13(0.36—- | 0.827 | 1.73(0.89- | 0.105 | 1.30(0.44—- | 0.629 | 1.39(0.38— | 0.609
2.26) 2.38) 3.50) 3.37) 3.83) 5.04)
Pattern 4
< median 1 1 1 1 1 1

> median | 0.99 (053— | 0.973 | 0.77(0.29— | 0.615 | 1.29(0.39— | 0.670 | 0.81(0.42— | 0553 | 0.80(0.28— | 0.688 | 0.73(0.21— | 0.616
1.82) 2.06) 4.25) 1.58) 2.27) 2.48)

@Dependent variable reference category: Adequate gestational weight gain.

Note: Cl = confidence interval; OR = odds ratio.

Model 1: adjusted for socioeconomics variables (maternal age, educational level, family income, marital status e parity)
Model 2: adjusted for model 1 + body mass index pre-gestational
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Table 5: Logistic regression model of association between gestational dietary patterns and inadequate birth weight of the child.

Crude model Model 1 Model 2

OR (CI 95%) | p-Value OR (Cl 95%) | p-Value OR (CI 95%) | p-Value
Pattern 1
< median 1 1 1
> median 2.06 (0.50 —8.44) 0.313 2.24 (0.49 - 10.14) 0.295 2.23 (0.45-11.03) 0.324
Pattern 2
< median 1 1 1
> median 2.06 (0.50 — 8.44) 0.313 1.67 (0.37 — 7.38) 0.498 1.99 (0.41 -9.67) 0.391
Pattern 3
< median 1 1 1
> median 8.26 (1.01 - 67.07) 0.048 8.79 (1.01 - 76.0) 0.048 9.19 (1.04 — 81.06) 0.046
Pattern 4
< median 1 1 1
> median 1.27 (0.33 - 4.84) 0.726 0.64 (0.14 —2.91) 0.570 0.71 (0.15-3.37) 0.671

Note: CI = confidence interval; OR = odds ratio.

Model 1: adjusted for socioeconomics variables (maternal age, educational level, family income, marital status e parity)

Model 2: adjusted for model 1 + body mass index pre-gestational
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Discussion

Four dietary patterns were identified in the present study. The results suggest that a
dietary pattern predominantly characterized by sweets, snacks and cookies (Pattern 2) reduced
the chances of women presenting inadequate (insufficient) GWG, and that a dietary pattern
mostly characterized by ultra-processed fats (salad dressings, margarine and mayonnaise),
coffee and tea (Pattern 3) increased the chances of birth weight inadequacy (low-for-age or
high-for-age).

The dietary patterns derived in the present study have mixed characteristics (healthy and
unhealthy foods in the samegroup) and resemble patterns found in other studies with pregnant
women and GWG [4,14,15,21].

Pattern 2, associated with lower chances of inadequate GWG in the present study, has a
characteristic of high caloric density, being the only one with sweets, snacks and cookies in its
composition. For this reason, it may be responsible for greater weight gain during pregnancy,
reducing the chances of insufficient GWG. Similarly, Uusitalo et al. found an association
between greater adherence to a dietary pattern characterized by high consumption of sweets,
snacks and fast food with a higher weekly GWG rate [22]. In the study by Tielemans et al.,
greater adherence to the “margarine, sugar and snacks” pattern was also associated with higher
prevalence of excessive GWG [15].

Despite this association, it should be noted that the mentioned pattern (richer in sweets,
snacks and cookies) does not represent a healthy way to avoid inadequate GWG, given its
nutritional characteristics and possible associations with negative gestational outcomes such as
fetal macrosomia, gestational diabetes and pre-eclampsia. Diet during pregnancy must be
balanced and healthy, in order to optimally meet all nutritional and energy needs and achieve
an adequate GWG. It is hence important to follow the recommendations of the Dietary
Guidelines for the Brazilian Population, which advocates that a healthy diet must be mostly
composed of in natura or minimally processed foods [23]. Although the approach is not specific
to the gestational phase, pregnant women and women of reproductive age should be informed
about the importance of these concepts in order to reach better health outcomes. The World
Health Organization also recommends some prenatal care for better health outcomes in
pregnancy, which include dietary interventions to keep women healthy and prevent excessive
weight gain [19].

The dietary pattern “Pattern 3”, which was associated with birth weight, has in its

composition the presence of ultra-processed fats, coffee and tea, which are usually consumed

60



with sugar. It can thus also be considered a high caloric density pattern. In a study conducted
by Alves-Santos et al. with 193 pregnant women in the city of Rio de Janeiro, it was found that
the “fast food and sweets” pattern, an analogous diet with ultra-processed fats and sugar,
presented higher chances of high weight-for-age (OR 4.38; 95% CIl 1.32-14.48) [24].
Consumption of high-calorie dietary patterns may be associated with birth weight due to the
influence on the elevation of blood glucose levels in pregnant women, which may favor
increased fetal growth rates and increased risk of large-to-gestational-age babies [25].

Despite these results, the present study still has a limitation regarding sample
homogeneity in terms of socioeconomic characteristic. It should be noted, however, that this is
the first study identifying associations between dietary patterns and GWG in Brazilian women,

as well as conducting a joint assessment of newborn nutritional status.

Conclusion

Food intake during pregnancy was characterized in four dietary patterns, with mixed
qualities and strong presence of ultra-processed foods. Higher adherence to “Pattern 3”
(processed meat, cereals and bread, coffee and tea and ultra-processed fats) was associated with
inadequate birth weight (low-for-age or high-for-age) in all models of adjustment. Greater
adherence to “Pattern 2” (sweets, snacks and cookies, cereals and breads) was associated with
inadequate GWG when adjusted for socioeconomic factors and maternal pre-gestational BMI.
These results suggest that a diet characterized by high caloric density, through the consumption
of ultra-processed foods and fat, may be associated with weight gain during pregnancy and be
negatively associated with the anthropometric characteristics of the newborn. Further studies
on this subject are suggested, involving more diverse populations in other countries and food
cultures. There is also a pressing need to establish specific dietary guidelines to the gestational
phase and to disseminate general dietary guidelines such as those proposed by the Dietary

Guidelines for the Brazilian Population.
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5. Consideracdes Finais

Quatro padrdes alimentares foram derivados a posteriori por ACP, com apresentacao
majoritdria de uma composicdo mista e alimentos ultraprocessados, denotando uma
alimentacdo de baixa gqualidade com consumo incipiente de frutas, hortalicas e leguminosas.
Tais padrbes podem se associar ao estado nutricional da populacdo avaliada tendo em vista a
elevada prevaléncia de excesso de peso anteriormente a gestacdo e indices elevados de ganho
de peso inadequado.

Além das inadequac0es dietéticas, a amostra foi caracterizada por baixa renda familiar,
maior prevaléncia de mulheres casadas, multiparas e que pariram por via vaginal, com relativa
homogeneidade dos dados sociodemograficos. Tais achados se assemelham aos dados
apresentados pela Pesquisa Nacional de Demografia e Saude da Crianca e da Mulher®, com
excecao da via de parto, cuja maior prevaléncia na populacéo foi a cesariana. Os recém-nascidos
avaliados apresentaram baixa prevaléncia de peso inadequado ao nascer, com valores inferiores
aos Indicadores e Dados Basicos®® do Departamento de Informatica do SUS, nos quais o total
de recém-nascidos de baixo peso no Brasil foi de 8,1%. Tais diferencas detectadas podem ser
decorrentes da alta prevaléncia de mulheres com sobrepeso e obesidade anteriormente a
gestacdo na amostra, além da prépria influéncia dos padrdes alimentares encontrados pelo
estudo.

Dos quatro padrdes derivados pelo estudo, dois apresentaram associagcdo com o GPG e
com 0 peso ao nascer do recém-nascido.

O padrdo 3 (embutidos, cereais e paes, café e chas, carnes conservadas no sal, peixe
enlatado e gorduras ultraprocessadas) se associou a inadequacdo de peso ao nascer revelando a
influéncia dos habitos alimentares durante a gestacdo neste desfecho para a crianca. Sabe-se
gue o crescimento e o desenvolvimento fetal estdo relacionados com os habitos maternos, entre
eles a alimentacio®. Desta forma, ao observarmos um padrdo majoritariamente
ultraprocessado, com grande presenca de gorduras e agucares, € esperado que isso impacte de
maneira negativa nos desfechos em salde e aponte a necessidade de intervenc@es urgentes.

Ja a associacao do padrdo 2 (leites e derivados, doces, snacks, biscoitos, cereais e paes)
com GPG aponta que mulheres com uma maior aderéncia a este padrdo tem menores chances
de GPG inadequado, ou seja, abaixo da recomendacéo. Este dado corrobora outros achados na
literatura que detectaram associacdo entre padrdes alimentares com a presenca de doces,
biscoitos e snacks com o ganho de peso durante a gestacdo, provavelmente pela densidade

caldrica e caracteristicas nutricionais dos seus componentes.

66



Apesar desses achados relevantes, a pesquisa apresenta algumas limitagdes como: 1) o
delineamento transversal; 2) mulheres atendidas em apenas um servico de salde, constituindo
uma amostra com pouca Vvariabilidade. Contudo, cabe salientar o diferencial da presente
investigacdo por ter sido realizada com uma amostra de mulheres brasileiras e encontrar
associacao entre padrdo alimentar e GPG, além de avaliar o estado nutricional do recém-
nascido. A associacdo entre a alimentacdo durante a gestacdo e desfechos gestacionais ora
detectados revela como o padrédo alimentar desta populacdo pode estar aquém do esperado em
termos quali-quantitativos podendo repercutir na saide do binémio mée-filho.

Algumas lacunas sobre as associa¢des de padrdes alimentares e desfechos gestacionais
ainda carecem de mais estudos, como a relagédo da alimentacdo nesta fase e diabete gestacional
ou prematuridade do recém-nascido. Sugere-se a realizacdo de mais trabalhos com a tematica,
que avaliem populacGes mais variadas, com diferentes niveis socioecondmicos e de outras
partes do pais, e também que analisem mais desfechos em salde, para que seja possivel uma
profunda reflexdo sobre padrbes alimentares neste ciclo da vida tdo importante, além do
estabelecimento de diretrizes brasileiras especificas para essa fase.

E necessario destacar que ainda ha escassez de diretrizes de alimentacao e nutricdo para
a gestacdo, emergindo necessidade de elaboracdo de materiais especificos de apoio bem como
a maior difusdo de informacGes gerais sobre alimentacdo saudavel e adequada. Atividades no
servico publico de satde como, por exemplo, orientacGes por equipe multiprofissional durante
o0 pré-natal com a utilizacdo dos 10 passos para uma alimentacao adequada e saudavel presentes
no Guia Alimentar Para a Populacio Brasileira®, realizacio de salas de espera para
conscientizacao a respeito do tema e também rodas de conversa e trabalhos em grupos sobre
ambientes alimentares e suas influéncias contemplam sugestdes de estratégias para melhora dos
padrdes alimentares gestacionais.

Espera-se que o presente trabalho forneca subsidios para fortalecimento da atencédo

integral a saide materno-infantil.
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6. ANEXOS
6.1. Anexo 1 — Parecer consubstanciado do Conselho de Etica em Pesquisa (CEP)

UNIVERSIDADE FEDERAL DE Platoforma
MINAS GERAIS %roﬂ

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: ASSOCIACAO DO ESTADO NUTRICIONAL E CONSUMO ALIMENTARMATERNO-
INFANTIL A COMPOSICAO DO LEITE HUMANO E SAUDE NOPOS-PARTO

Pesquisador: Luana Caroline dos Santos

Area Tematica:

Versdo: 2

CAAE: 86818118.0.0000.5149

Institui¢do Proponente: Universidade Federal de Minas Gerais
Patrocinador Principal: CNPQ

DADOS DO PARECER

Numero do Parecer: 2.716.752

Apresentagdo do Projeto:

O projeto objetiva caracterizar o estado nutricional, o padréo alimentar de mulheres e criangas no pos-parto,
incluindo o consumo de alimentos ultraprocessados (AUP), sua evolugédo no primeiro ano pos-parto,
associado a composigéo de acidos graxos (AG), funcéo imunoldgica e perfil lipidico do leite humano (LH).
Ademais serdo avaliados, a glicemia, marcadores inflamatorios do sangue da mulher, pratica do aleitamento
materno (AM) e crescimento infantil. Para tal, sera conduzido um estudo com delineamento misto: (1)
transversal — avaliagdo de puérperas e criangas e (2) estudo prospectivo —avaliagéo da necessidade
energética (NE), composic&o corporal, consumo alimentar do bindmio mé&e-filho no primeiro ano posparto
associado a composi¢édo de AG e componentes imunoldgicos no LH, niveis de colesterol total e fragGes,
glicemia e marcadores inflamatorios no sangue das mulheres, também no primeiro ano de vida. No
delineamento transversal, a amostra sera de 462 puérperas adultas (18 a 40 anos), com no minimo 24 horas
pos-parto, que relatem bom estado geral de saude, com criangas nascidas vivas, a termo e que estejam
dispostas a participar do estudo. Seréo excluidas as mulheres em gestacdo multipla ou que referirem
histérico de diabetes mellitus gestacional, pré-eclampsia ou complica¢des na sua saude ou de seus filhos
que demandem cuidados médicos no periodo do estudo ou permanente. As mulheres e criangas seréao
avaliadas quanto ao estado nutricional, consumo alimentar, necessidades nutricionais e AM. Além disso,
seréo coletadas amostras do LH para analise de sua composi¢&o imunoldgica (citocinas e anticorpos) e
amostras de sangue (marcadores inflamatérios, colesterol total e fracdes
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e glicemia) em uma subamaostra de 25% das mulheres participantes (SZWARCWALD et al., 2014). O
processo de coleta e armazenamento seguira as normas propostas pela Rede Nacional de Bancos de Leite
Humano. No estudo prospectivo, as puérperas da amostra do estudo transversal, (n=462) com seus
respectivos filhos (n=462), serao avaliadas em oito momentos diferentes, incluindo as avaliactes descritas
na fase transversal, adicionado a coleta de leite, onde sera realizada a avaliacdo da composicéo de AG,
anticorpos e citocinas no LH. Os bebés ainda seréo avaliados, com relacéo aos mesmos pardmetros ate 1
ano de idade. A retencéo de peso pos-parto, também sera avaliada pela perda ou ganho de peso liquido e
relativo (%) referente a diferenca entre o peso pré-gestacional referido e o peso aferido nos encontros
posteriores. O consumo alimentar referente ao periodo gestacional sera investigado por meio de um
Questionario de Frequéncia Alimentar (QFA) qualitativo que oportunizara avaliar a ingestéo de alimentos
ultraprocessados no periodo. Ademais, sera aplicado junto as lactantes um questionario abordando
questbes referentes a cinco dentre os 10 Passos para a Alimentag&o Saudavel, a fim de avaliar o
comportamento alimentar das mulheres durante a gestacdo, no contexto das recomendaces da
Organizag&o Mundial de Saude (OMS). Os momentos de investigacao, definidos por revisao de literatura,
contemplaréo: seis avaliacdes realizadas a cada 30 dias desde o parto; uma no 9° més e a ultima no 12°
més pos-parto. No entanto, a coleta do LH sera realizada a partir do 2° més por contemplar o periodo
identificado como leite maduro, contendo nessa fase maior concentracao de lipideos. Agdes que propiciem a
melhoria do cuidado da populag&o feminina, maioria no pais e principais usuéarias do Sistema Unico de
Saude (SUS), sdo extremamente relevantes, em especial durante o ciclo gravidico-puerperal, devido a
diversas altera¢es no organismo da mulher, como por exemplo, o aumento significativo da necessidade
energética e de nutrientes para garantia do desenvolvimento do feto e adequada producéo de leite.

Objetivo da Pesquisa:

De acordo com os proponentes, o objetivo primario do projeto & “investigar a associagéo do consumo
alimentar materno no primeiro ano pos parto a composi¢éo de acidos graxos e componentes imunoldgicos
no Leite Humano (LH), dados bioguimicos do sangue da mulher, estado nutricional do binémio méae-filho e a
alimentacédo complementar da crianca no 1° ano de vida”. Como objetivo secundario pretende-se: -
Identificar os padrdes alimentares de puérperas atendidas em hospitais publicos e a sua influéncia na
formacé&o do consumo alimentar da crianga no primeiro ano de vida;- Associar os padrdes alimentares das
puérperas ao longo do primeiro ano pds-parto com o estado nutricional infantil neste periodo;- Avaliar as
alteractes da necessidade energética, composi¢do corporal e consumo alimentar das puérperas e criancas
ao
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longo do primeiro ano pésparto;- Associar os padrées alimentares materno com a composicéo de acidos
graxos no LH em diferentes momentos do estudo;- Investigar a pratica do AM entre mulheres no puerperio e
sua associacéo com as caracteristicas sociodemograficas e nutricionais das participantes;- Medir a
concentrac&o de componentes imunes no LH e correlacionar com o padr&o alimentar e ganho de peso
durante a gestacéo;- |ldentificar as diferencas entre os achados obtidos segundo o credenciamento pela
Iniciativa Hospital Amigo da Crianca;- Avaliar o consumo de alimentos ultraprocessados da nutriz e sua
assoclagédo com a retencéo de peso pos-parto e o estado nutricional da nutriz;- Avaliar o consumo de
alimentos ultraprocessados de nutrizes e sua associagéo com a pratica do aleitamento materno;-
Caracterizar o comportamento alimentar de mulher, no contexto dos 10 Passos para a Alimentacéo
Saudavel e sua associacdo com o consumo de alimentos ultraprocessados materno;- Avaliar a associacéo

entre as citocinas inflamatorias no sangue da nutriz com o consumo de alimentos ultraprocessados.

Avaliagao dos Riscos e Beneficios:

O proponente relata que no momento da coleta de sangue podera haver incoémodo e hematoma local.
Entretanto, uma vez que a coleta sera realizada por profissional de enfermagem devidamente treinado para
realizar essa funcéo, este risco podera ser minimizado. Nas demais etapas podera haver desconforto ou
constrangimento pelo relato de informacdes pessoais (alimentagéo/estilo de vida efou avaliagdo das
medidas fisicas: peso, altura e circunferéncias corporais). No entanto, o proponente ressalta que a
participa¢&o do voluntario nédo & obrigatdria e que o0 mesmo pode desistir de participar e retirar seu
consentimento a qualquer momento, sem que haja prejuizo em sua relagdo com o pesquisador ou com a
instituicdo. Além disso, o pesquisador/aluno se compromete a minimizar qualquer desconforto ou
constrangimento auxiliando na afericdo de medidas e ou qualquer etapa do projeto. Como beneficios,
ressalta-se que a pesquisa ira: - Oferecer um atendimento de qualidade no ambito humano e nutricional
para mulheres que terdo seus filhos no HRTN e HC/UFMG;- Melhorar a qualidade da alimentac&o para o
bindmio mée-filho para que ambos tenham suas necessidades nutricionais garantidas;- Aumentar o tempo
de AM, sobretudo do AME até os seis meses de idade da crianca;- Ser exemplo de cuidado nutricional para
nutrizes e recém-nascidos;- Garantir a todos os individuos atendidos cuidado humanizado a fim de
assegurar melhor condicédo de saude e qualidade de vida;- Conhecer a influéncia do consumo de alimentos
ultraprocessados na qualidade nutricional do leite materno, na pratica da amamentacéo e na introducéo da
alimentacdo complementar, além da sua interface com o comportamento alimentar no contexto dos Dez
Passos para a Alimentacdo Saudavel;- Inserir os alunos de graduacfo num contexto de atencéo a

populacéo para incentiva-los a
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desenvolver trabalhos de atencé&o aos grupos de risco;- Garantir uma formagéo académica de exceléncia,
incluindo na rotina leitura e discussédo de textos cientificos sobre o assunto tratado;- Favorecer o
desenvolvimento de trabalhos de extenséo, inicia¢éo cientifica e de conclusao de curso de qualidade para
incentivar o aluno a entrada na pos-graduacéo;- Contribuir para a formacg&o de novoes doutores com

qualidade e capacidade de prestacéo de servigos a populagéo..

Comentarios e Consideragdes sobre a Pesquisa:
O projeto podera contribuir para a avaliacdo do consumo de alimentos entre gestantes/nutrizes e sua
relacdo com a saude dos filhos na infancia e o reflexo na vida adulta, além da sua interferéncia na retencéo

de peso pos-parto e no estado nutricional da nutriz.

Consideragoes sobre os Termos de apresentacdo obrigatoria:

Foram apresentados os seguintes documentos: formulario de informacdes basicas; TCLEs para todas as
etapas do processo, parecer consubstanciado com aprovacéo do Colegiado do Nucleo de Ensino, Pesquisa
e Extenséo - NEPE/HRTN, parecer consubstanciado com aprovacéo em Camara Departamental, Folha de
Rosto assinada, projeto de pesquisa revisado, carta resposta ao COEP.

Recomendagoes:

Vide campo conclus@es ou pendéncias e lista de inadequagdes.

Conclusdes ou Pendéncias e Lista de Inadequagdes:
O projeto podera sera aprovado, SMJ.

Consideragées Finais a critério do CEP:

Tendo em vista a legislacdo vigente (Resolucdo CNS 466/12), o COEP-UFMG recomenda aos
Pesquisadores: comunicar toda e qualquer alterag&o do projeto e do termo de consentimento via emenda na
Plataforma Brasil, informar imediatamente qualquer evento adverso ocorrido durante o desenvolvimento da
pesquisa (via documental encaminhada em papel), apresentar na forma de notifica¢éo relatorios parciais do
andamento do mesmo a cada 06 (seis) meses e ao término da pesquisa encaminhar a este Comité um
sumario dos resultados do projeto (relatorio final).

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacéo
Informacgdes Basicas| PB_INFORMACOES_BASICAS_DO_P 15/05/2018 Aceito
do Projeto ROJETO 1085679.pdf 09:53:24
Qutros carta_resposta_ pdf 15/05/2018 |Luana Caroline dos Aceito

09:52:14 | Santos
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TCLE / Termos de TCLE_todas_as_etapas. pdf 15/05/2018 |Luana Caroline dos Aceito

Assentimento / 09:48:07 |Santos

Justificativa de

Auséncia

Projeto Detalhado / | Projeto_Plataforma_Brasil_revisado pdf | 15/05/2018 |Luana Caroline dos Aceito

Brochura 09:41:39 |Santos

Investigador

Qutros NEPE pdf 03/04/2018 |Luana Caroline dos Aceito
19:48:24 | Santos

Qutros COEP _pdf 03/04/2018 |Luana Caroline dos Aceito
17:02:29 | Santos

Parecer Anterior Pareceres_dos_departamentos pdf 14/03/2018 |Luana Caraline dos Aceito
22:42:02 | Santos

Folha de Rosto Folha_de_rosto.pdf 14/03/2018 [Luana Caroline dos Aceito
22:31:57 | Santos

Outros 868181180aprovacacassinada.pdf 15/06/2018 [Vivian Resende Aceito
19:21:28

Outros 868181180parecerassinado._pdf 15/06/2018 [Vivian Resende Aceito
19:21:44

Situagao do Parecer:

Apravado

Necessita Apreciagdao da CONEP:

Néao

BELO HORIZONTE, 15 de Junho de 2018

Assinado por:
Vivian Resende
(Coordenador)
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7. APENDICES
7.1. Apéndice 1 - Termo de consentimento livre e esclarecido (TCLE)

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO AVALIACAO TRANSVERSAL

A Sra. esta sendo convidada a participar do projeto de pesquisa, de responsabilidade
das pesquisadoras Tatiani Uceli Maioli e Luana Caroline dos Santos, intitulado: Associacéo do
estado nutricional e consumo alimentar materno-infantil & composic&o do leite humano e saude
no pos-parto. O presente estudo tem como objetivo avaliar o estado nutricional, consumo
alimentar, composicéo lipidica do leite humano e marcadores bioguimicos de puérperas do
Hospital Risoleta Tolentino Neves de Belo Horizonte — Minas Gerais e Hospital das Clinicas da
Universidade Federal de Minas Gerais (HC-UFMG), dentro do periodo de 48 horas pos-parto.

Para tal, serdo aplicados questionarios para avaliagdo do consumo alimentar
(Recordatorio de 24 horas e Questionario de Frequéncia Alimentar) e medidas seréo aferidas
(peso, altura, e bioimpedancia). A presenca de edema (acumulo de liquido no corpo) sera
averiguada por meio de observacdo. Sera realizada bioimpedéancia para avaliacdo da
composicdo corporal e informagdes adicionais ser&o coletadas nos prontuarios médicos. A Sra.
sera convidada a fazer o acompanhamento nutricional no ambulatario Jenny Faria, anexo ao
Hospital das Clinicas da Universidade Federal de Minas Gerais, enquanto durar a
amamentacé&o ou até um ano pos-parto.

Tal contato sera realizado em no maximo oito vezes, dependendo da duragéo do
aleitamento materno. Nos primeiros seis meses apos o parto estimam-se intervalos mensais,
sequidos de um encontro no 9° més e outro no 12° més. Nesses encontros seréo realizadas
novas medidas antropométricas (peso, altura e bioimpedancia) assim como também ocorreréo
aferictes de medidas antropomeétricas das criancas (peso, altura, perimetro cefalico). O tempo
de duracéo tanto da coleta de dados quanto da afericdo das medidas sera de no maximo 40
minutos. A Sra. sera ainda convidada a doar leite materno (50mL) no segundo encontro (1°
més pos-parto) para analises do seu consumo alimentar influenciando o perfil lipidico e
composi¢ao do seu leite humano. Para tal, a Sra. recebera instrugdes da coleta por escrito e
verbalmente, assim como qualquer informacé&o referente a esse processo, conforme as normas
estabelecidas pela Agéncia Nacional de Vigilancia Sanitaria.

Alem disso, a Sra. também podera ser convidada a participar de uma coleta de sangue,
onde serdo realizadas analises bioquimicas de colesterol fotal e fracdes, glicemia e células
inflamatorias no sangue, nos encontros previamente estabelecidos, a fim de associar esses
pardmetros ao consumo de alimentos ultraprocessados (alimentos industrializados). Para a
dosagem bioguimica de colesterol total (CT), lipoproteinas de baixa densidade (LDLc),
lipoproteinas de alta densidade (HDLc), Trglicerideos (TG) e glicemia serédo coletados, por
puncéo venosa, cerca de 5 ml de sangue e 5 ml para a dosagem de células inflamatorias. Para
a coleta a Sra. devera manter descanso e jejum prévio de doze horas. Os 10 mL de sangue
coletados serdo armazenados para posteriores analises. O sangue coletado sera armazenado
conforme normas técnicas, éticas e operacionais vigentes e sera utilizado somente para esta
pesquisa.

Destaca-se que podem existir riscos minimos para a Sra., como por exemplo, no

momento da coleta de sangue incomodo e hematoma local, ja que sera realizada por
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profissional de enfermagem devidamente treinado para realizar essa funcdo. Nas demais
etapas pode haver desconforto ou constrangimento pelo relato de informacdes pessoais
(alimentacéo/estilo de vida e/ou avaliagdo das medidas fisicas (peso, altura e circunferéncias
corporais), no entanto, sua participacdo nesse projeto néo e obrigatoria e a qualquer momento
a Sra. pode desistir de participar e retirar o seu consentimento. Além disso, o©
pesquisador/aluno se compromete a minimizar qualquer desconforto ou constrangimento
auxiliando na afericdo de medidas e ou qualquer etapa do projeto. Sua recusa néo acarretara
em nenhum prejuizo em sua relacdo com o pesquisador ou com a instituicdo. Ademais, em
caso de duvidas sobre questfes éticas o Comité de Etica em Pesquisa (COEP) pode ser
consultado por meio do telefone 3409-4592. O TCLE devera ser assinado em duas vias,
ficando uma com a Sra. e a outra via com 0s pesquisadores.

Adicionalmente, destaca-se que a pesquisa nao apresenta nenhum beneficio individual
direto aos participantes, ndo havendo custos nem vantagens ou ajuda financeira a participacéo
e ou deslocamento. Em caso de necessidade de coletas adicionais o0s gastos serdo de
responsabilidade dos pesquisadores.

Os dados obtidos serdo analisados estatisticamente para construcdo de trabalho
cientifico e todas as informacdes pessoais obtidas sdo confidenciais e ndo serdo divulgadas,
garantindo sua privacidade. A participag&o no projeto néo representa nenhum tipo de risco para
sua saude. Caso exista qualquer davida, os responsavels poderéo ser contatados no telefone

(31) 3409-4592, inclusive com ligacGes a cobrar.

Eu, RG

n® . declaro ter sido informada e concordo em participar, como

voluntaria, do projeto de pesquisa acima descrito.
Belo Horizonte, de de 201

Assinatura do paciente Assinatura do responsavel

COEP — Comité de Etica em Pesquisa
Avenida Antonio Carlos, 6627, Unidade Administrativa |l — 2° andar, Campus Pampulha
— Belo Horizonte — MG — Brasil, CEP: 31.270-901.
Telefone/FAX:3409-4592 — Email: coep@prpg.ufmag.br
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7.2. Apéndice 2 - Questionario Estruturado

DADOS SOCIODEMOGRAFICOS DA MAE

Nome:

Endereco: Telefone:

Data de nascimento: __ / / Idade: Ocupacao profissional:
NQ Gestagbes: N2 Partos: N2 Abortos: N2 Filhos: N2 moradores/casa: Renda familiar/més:

Escolaridade: (0) Ensino Fundamental (1) Ensino Médio (2) Ensino Superior

Estado Civil: (0) solteira (1) casada ou unido estavel

(2) separada ou divorciada (3) vitlva

PRE-NATAL, PARTO E RECEM-NASCIDO

N2 consultas pré-natal:

Datadoparto: _ / [/ Idade Gestacional (semanas):

Parto: (0) normal (1) cesdrea

(2) forceps

Idade do RN (meses e dias):

Peso ao nascer do RN (g):

Comprimento ao Nascer (cm):

Peso atual do RN (g): Comprimento atual do RN (cm):

Circunferéncia cefélica ao nascimento (cm):

AVALIACAO ANTROPOMETRICA

Altura (m):

Peso pré-gestacional (kg):

Peso atual (kg):

Ganho de peso gestacional (kg):

Pratica atividade fisica: (0) ndo (1) sim

CB (cm): CC(cm):

CA (cm):

C quadril (cm):
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7.3. Apéndice 3 — Questionario de Frequéncia Alimentar
QUESTIONARIO DE FREQUENCIA ALIMENTAR

Produtos

Porgao
consumida
(n°/descrigdo)

Frequéncia
1 vez/dia 2o0u>/ 5 a6 vezes/ 2 a4 vezes/ 1vez/ la3 R/N Qtd.
vezes/ g/ml
dia semana semana semana més

LEITE E DERIVADOS

Leite

logurte

Queijo branco (minas/frescal)

Queijo amarelo (prato/mussarela)

Requeijao

CARNES E OVOS

Ovo frito

Ovo cozido

Carne de boi

Carne de porco

Frango

Peixe fresco

Peixe enlatado (sardinha/atum)

Carne conservada no sal (bacalhau,
carne seca/sol, pertences de
feijoada)

Visceras (figado, rim, coragdo)

OLEOS

Azeite

Bacon e toucinho

PETISCOS E ENLATADOS

Petiscos (sanduiches, pizza,
salgados, amendoim)

Enlatados (milho, ervilha, palmito,
azeitona)
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QUESTIONARIO DE FREQUENCIA ALIMENTAR

(CONTINUAGAO)

Produtos

Porgao
consumida
(n°/descrigdo)

Frequéncia
1 vez/dia 20u>/ 5 a 6 vezes/ 2 a4 vezes/ 1vez/ l1a3 R/N Qtd.
vezes/ g/ml
dia semana semana semana més

CEREAIS E LEGUMINOSAS

Arroz integral

Arroz polido

P3o integral

P3o francés/de forma

Bolo caseiro

Macarrao

Macarrdo integral

Feijao

Lentilha

HORTALICAS E FRUTAS

Folha crua

Folha refogada/cozida

Legumes crus

Legumes cozidos

Tubérculos (cara, mandioca, batata,
inhame)

Frutas

SOBREMESAS E DOCES

Tortas e doces

BEBIDAS

Café com agucar

Café com adogante

Café puro

Suco natural com agtcar

Suco natural sem agucar

Chas com agucar
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QUESTIONARIO DE FREQUENCIA ALIMENTAR

(CONTINUAGAO)

Produtos

Porgao Frequéncia
consumida
(n°/descrigdo) 1 vez/dia 20u>/ 5 a 6 vezes/ 2 a4 vezes/ 1vez/ la3 R/N Qtd.
vezes/ g/ml
dia semana semana semana més

Chas com adogante

Cha puro

PRODUTOS DIET/LIGHT

Adogante

Margarina

Refrigerante

ULTRAPROCESSADOS

Embutidos (salsicha, linguiga, salame,
presunto, mortadela)

Molhos para salada

Manteiga, margarina, maionese

Snacks (batata frita, salgadinhos de
pacote, cheetos)

Biscoito salgado

Biscoito doce

Bolo industrializado e misturas para
bolos

Sorvetes, balas, guloseimas em geral

Geleia industrializada

Chocolates/achocolatados/bombom

Suco artificial com agucar

Suco artificial sem agucar

Refrigerante

Macarrdo instantaneo
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7.4. Apéndice 4 — Protocolo de submissdo PROSPERO

PROSPERO acknowledgement of receipt [148630] Caixa de entrada x & 2
CRD-REGISTER <irss505@york.ac.uk> ter, 24 de set. de 2019 15:50 {} -
paraeu -

R inglés ~ > portugués v  Traduzir mensagem Desativar para: inglés x

Dear Registrant,

Thank you for submitting details of your systematic review for
registration in PROSPERO.

We will check the information supplied to
- make sure that your systematic review is within scope
- ensure that the fields have been completed appropriately.

PLEASE NOTE THAT THESE CHECKS DO NOT CONSTITUTE PEER REVIEW OR IMPLY
APPROVAL OF YOUR SYSTEMATIC REVIEW METHODS.

We will let you know when your record has been published on PROSPERO,
or alternatively ask for further information or clarification. If your

application is rejected we will advise you of the reasons for

non-publication (usually this will be if your review is out of scope).

With the current extremely high demand for registration, we will aim
to respond within 10 working days for UK submissions but for
submissions from outside the UK it will be considerably longer -
possibly around three months.

But we will process your application as soon as possible. During this
time the record will be locked and you will not be able to access it.

Please note that this does not stop you working on your review.

Yours sincerely,

PROSPERO Administrator

Centre for Reviews and Dissemination
University of York

York YO10 5DD

t: +44 (0) 1904 321049

e: CRD-register@york.ac.uk
www.york.ac uk/inst/crd
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