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Objectives: to assess the association between pregnant women’s consumption of ultra-processed 
foods and newborn body weight.

Methods: prospective study with pregnant women (n=214) selected from all Basic Health Units 
in the city of Pinhais, Paraná. Socioeconomic, demographic, and health data were collected. Food 
consumption data were assessed using a 24-hour dietary recall and tabulated with GloboDiet software. 
Daily relative energy intake of ultra-processed food was estimated and logistic regression analysis was 
utilized. The influence of covariates on the association analysis was also explored (e.g., income and 
education). 

Results: ultra-processed foods contributed to 26.9% of pregnant women’s total energy intake. About 
5.7% of newborns were classified as small-for-gestational-age and 10.7% as large-for-gestational-
age. A borderline statistically significant association was observed between large-for-gestational-
age newborn weight and maternal consumption of ultra-processed foods (OR= 1.027; p=0.048). 
Additionally, family income was associated with the consumption of ultra-processed foods (OR= 
0.144; p=0.008). With each additional 1% consumption of ultra-processed foods, mothers’ likelihood 
of having large-for-gestational-age babies increased by about 2.7%. 

Conclusion: the study reveals a trend of positive association between the weight of large-for-
gestational-age newborns and the consumption of ultra-processed foods by pregnant women, but not 
for small-for-gestational-age children.
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Introduction

The consumption of ultra-processed foods (UPF) has been 
discouraged for all populations due to their high content 
of energy, free sugar, salt/sodium, saturated fat, trans fats, 
and other substances that can be considered unhealthy.1 In 
general, regular consumption of UPF in the diet can affect 
individuals’ nutritional status and is associated with non-
communicable chronic diseases (NCDs), such as cancer 
and related conditions.2

Therefore, it is important to limit the consumption 
of UPF during pregnancy and prioritize a healthy diet 
quality to enhance maternal and neonatal health.3 During 
pregnancy, it is recommended to consume a variety of 
foods that provide adequate supplies of energy, proteins, 
vitamins, and minerals.4 Insufficient or excessive dietary 
intakes can influence intrauterine fetal development 
and potentially result in inadequate birth weight among 
newborns.5

Birth weight, measured within the first hour of the 
newborn’s birth, is an indicator of health conditions that 
reflect the nutritional status of both the pregnant woman 
and the newborn. It also has long-term implications for 
growth, development during childhood, and individual 
health conditions in adulthood.6

To date, few studies have examined food consumption 
during pregnancy based on the degree of food processing. 
Alves-Santos et al.7 studied a cohort study on Brazilian 
women and found increased consumption of in natura/
minimally processed foods during pregnancy, accompanied 
by reduced consumption of UPF. Another study involving 
mothers and newborns in the United States showed that 
the consumption of UPF was associated with increased 
gestational weight gain and a higher percentage of body 
fat in newborns.3 Similarly, Gomes et al.8 observed a 
positive association between UPF consumption in the third 
trimester of pregnancy among Brazilian women and the 
average weekly gestational weight gain.

However, we only found one study available that 
specifically focused on the association between UPF 
intake and newborn body weight.9 In this study, a high 
consumption of in natura/minimally processed foods and 
culinary ingredients was considered a protective factor 
against the large-for-gestational-age (LGA) newborns. 
Conversely, medium to high consumption of UPF 
increased the chances of having a small-for-gestational-
age (SGA) newborns.

Given the significance of body weight as a predictor 
of perinatal health, the influence of pre-pregnancy and 
during pregnancy food consumption on maternal and 
newborn health, and the limited information on this 
topic, the aim of this study was to assess the association 
between UPF consumption during the gestational period 
and newborn body weight.

Methods

This was a prospective study conducted as part of the 
Multicenter Study of Iodine Deficiency (EMDI) in 11 
cities across Brazil. The aim of the EMDI was to assess 
the nutritional status of Brazilian pregnant women, nursing 
mothers, and infants in relation to iodine, sodium, and 
potassium nutritional status.10

The specific study was carried out in the city of 
Pinhais, located in the metropolitan region of Curitiba, 
Paraná. Pinhais has an estimated population of 133,490 
inhabitants as of 2020, with a Municipal  Human 
Development Index (HDI) of 0.751 and an Index of Gini 
of 0.509.11 Data collection took place in all 11 Basic Health 
Units (BHS) in Pinhais, ensuring representation from 
pregnant women who received direct assistance from the 
Unified Health System (SUS).

The study included pregnant women between the ages 
of 18 and 49 who were users of the BHS/SUS and provided 
informed consent. Pregnant women with thyroid disease 
(hypothyroidism, hyperthyroidism, Hashimoto’s disease, 
and neoplasms) or those who had undergone thyroid gland 
surgery were excluded. These were criteria of the main 
multicenter study.

Initially, 305 pregnant women were approached, 
and 282 were found to be eligible. Out of these, 272 had 
complete and plausible sociodemographic, health, and 
food consumption data. Finally, a total of 214 pregnant 
women were included in the analysis as they had newborn 
data, including body weight, gender, and maternal 
gestational age at birth.

While an initial sampling strategy was defined for 
the multicenter study,10 the sample size for this specific 
research was subsequently calculated. The objective was to 
test whether the odds ratio between body weight adjusted 
for gestational age and the consumption of UPF foods was 
different from 1. The PSS Health tool online version12 was 
used for this calculation, considering a significance level 
of 5%, power of 80%, and an expected odds ratio of 1.5. 
The estimated sample size of 191 subjects was deemed 
sufficient.

Data collection occurred from March 2019 to March 
2020. Pregnant women were approached in the waiting 
room of the BHS while waiting for assistance. In a few cases, 
interviews were conducted during home visits. The data 
collection team received two days of training from the national 
coordination of the study, which included specific training on 
the 24-hour dietary recall (R24h).

Socioeconomic, demographic, and lifestyle data were 
collected through a structured questionnaire incorporated 
into the REDCap application. Afterwards, data on food 
consumption were collected using the R24h method, with 
the aid of the Multiple Pass Method (MPM). A paper-
based version of the recall was employed.13 This R24h was 
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modified to allow for a more comprehensive classification 
of foods based on their degree of processing (i.e. including 
details such as type of food processing: homemade or 
industrialized). Furthermore, it included a dedicated space 
where participants could provide detailed information 
about recipes, including the ingredients used and their 
respective amounts, if known. Additionally, the “Brazilian 
Manual for Food Portion Quantification”14 was utilized as 
a resource for portion quantification.

One R24h was administered to the entire sample, 
and a second recall was conducted in a subsample (18%) 
with a minimum interval of one week. These recalls were 
obtained on various days of the week, with 81.7% of them 
representing food consumption from monday to thursday. 
Furthermore, they were collected during different seasons, 
with 24.3% in spring, 25.3% in summer, 28.0% in autumn, 
and 22.4% in winter.

Other data collected included birth weight, the sex 
of the baby, and gestational age on the delivery day. This 
information was acquired from the Health Department 
of the city of Pinhais. In instances where such data was 
unavailable (n=56), telephone contact was established 
with the mothers to gather the information after the birth 
of the babies.

Food consumption data were inputted into the 
GloboDiet software, Data Entry version, which had been 
adapted for the Latin American context.15 This software 
was developed as part of a global initiative to adapt a 
computerized version of the R24h. The software generated 
notes highlighting inconsistencies or missing information. 
Consequently, after entering the R24h data, a data quality 
control process was conducted by addressing the generated 
notes. Inconsistencies in the description or quantification 
of food consumption were treated in a standardized way 
as per the guidelines in the “Standardization Manual of 
the Treatment of Notes in GloboDiet” developed by the 
research group.13

The foods consumed were classified according to 
the NOVA classification: in natura/minimally processed, 
processed culinary ingredients, processed foods, and 
ultra-processed foods.16 Additionally, the classification of 
foods reported was carried out following the specifications 
of the base document developed by the Dietary Exposure 
Research Group of the Department of Nutrition at UFPR.13 
Thus, the classification according to NOVA was performed 
with the addition of a fifth category called “uncertainty” 
to avoid allocating a food item to a specific group due 
to lack of detailed information provided in the dietary 
recall. For the final classification, foods that were still 
classified as uncertain due to a lack of clarity regarding 
consumption patterns in the center (e.g., unspecified 
cake) were categorized with the lowest level of processing 
possible, considering the least conservative scenario, as 

proposed by EFSA, to address uncertainty scenarios in 
dietary exposure assessment.17

The  c lass i f icat ion  of  fo o ds  a l lowed for  the 
quantification of energy intake from UPF and estimation 
of its proportion in relation to total energy consumption. 
The Brazilian Food Composition Table18 was employed to 
estimate the energy composition of foods. Both the data 
linkage to food composition and the classification of foods 
according to NOVA were conducted by two researchers 
at the level of food disaggregation and recipe ingredient 
analysis. At the end, the daily energy contribution of each 
pregnant woman was calculated. In cases where pregnant 
women had two recalls, the average of the two days was 
used. Additionally, the proportion of means method was 
applied to evaluate the contribution of foods to the energy 
intake derived from ultra-processed foods, identifying the 
top ten most consumed items.

To evaluate the plausibility of R24h, dietary reports 
below 500 Kcal/day, above 4000 Kcal/day,19 or with 
fewer than five food items were reviewed. A biological 
plausibility criterion was applied to determine their 
inclusion, accepting reports of nausea, vomiting, excessive 
appetite, or increased consumption due to an atypical day. 
In total, 4 R24h were considered implausible.

The classification of newborn weight adequacy, 
based on gestational age and sex, was conducted using 
the Intergrowth-21st curves.20 Newborns were categorized 
as SGA if their weight fell below the 10th percentile, as 
adequate for gestational age (AGA) if their weight fell 
between the 10th and 90th percentiles, and as LGA if their 
weight exceeded the 90th percentile.20,21

Mean and standard deviations or confidence intervals 
were calculated for continuous variables, while absolute 
and relative frequencies were estimated for categorical 
variables. The effect of UPF consumption on the birth 
weight to the gestational age was evaluated through 
logistic regression analysis. Besides the UPF consumption, 
the following covariates were also considered: age (in 
years), race (white/yellow or brown/black), family income 
Brazilian real (BRL) - (<BRL 1,000.00, BRL 1,000.00 to BRL 
3,000.00, and ≥BRL 3,000.00), maternal educational level 
(incomplete/completed elementary school, incomplete/
completed high school, incomplete/completed higher 
education), smoking status (yes or no), alcohol intake 
habit during pregnancy (yes or no), cohabitation with a 
spouse (yes or no), parity (=1 or >1 child), pre-pregnancy 
Body Mass Index (BMI) (non-excessive body weight 
(< 25 kg/m2) and excessive body weight (≥ 25 kg/m2), 
gestational trimester (first, second, and third). The BMI 
values were categorized according to the criteria of the 
Center for Disease Control and Prevention,22 including 
pregnant adolescents (≤ 19 years old) in the sample (n=11). 
Overweight and obesity cases were combined into the 
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slightly different among the groups of SGA, LGA, and 
AGA children. Similarly, a higher proportion of mothers 
of LGA children had either a smaller or higher monthly 
income compared to those of SGA and AGA.

The mean birth weight was 3,240 kg (3,206-3,274), 
with SGA newborns having a mean weight of 2,273 kg 
(2,130-2,417), and LGA newborns having a mean weight 
of 3,721 kg (3,621-3,823).

The consumption of UPFs by the women accounted 
for 26.9% (25.7-28.0) of the total energy intake. Pregnant 
women who gave birth to LGA newborns had a higher 
UPF consumption (35.8%; 31.6-40.1) compared to SGA 
(27.1%, 23.2-31.0) and AGA (25.7%, 24.4-27.0). The 
ten most frequently consumed UPFs included cola-type 
soda, cheese bread, margarine, biscuits, unspecified soda, 
non-specified sausage, non-specified cracker biscuits, 
industrialized fruit juice, hot dogs and industrialized 
bread (data not tabulated). Together, these food items 
contributed to 36.1% of the reported energy intake derived 
from ultra-processed foods.

When analyzing the birthweight adjusted for 
gestational age and the consumption of UPF, no significant 
association was found with SGA newborns (Table 2). 
None of the considered covariates showed a significant 
association with a small weight for gestational age. 
However, in the unadjusted analyses of LGA newborns 
(Table 3), we observed a potentially significant association, 
on the border of statistical significance, between birth 
weight adjusted for gestational age and the consumption 
of UPF (OR= 1.028; CI95%= 1.000-1.058; p=0.05), level 
of education (OR= 4.394; CI95%= 1.147-16.835; p=0.07), 
and family income (OR= 0.181; CI95%= 0.050-0.659; 
p=0.013). This possibly indicated that the chance of 
giving birth to an LGA newborn increased by 2.8% with 
each additional 1% of UPF consumed by the pregnant 
woman. Additionally, the chance of giving birth to an LGA 
newborn was estimated to be 4.44 times higher for mothers 
with incomplete/complete higher education compared 
to those with incomplete/complete primary education, 
and 0.181 times for those with an income range between 
1,000 to 3,000 compared to those with an income of up 
to 1,000 BRL.

When the data were analyzed for the group of LGA 
children in adjusted effects analyzes (Table 4), a trend 
association was found between the consumption of UPF 
by pregnant women and the birth weight of the newborns 
(OR= 1.027; CI95%= 1.000-1.054; p=0.048). Additionally, 
family income (OR= 0.144; CI95%= 0.042-0.492; p=0.008) 
was shown to be associated with UFP consumption. 
The chance of mothers having LGA babies increased by 
approximately 2.7% for each additional 1% consumption of 
UPF. Furthermore, the chance of an LGA newborn was 0.14 
times lower for those who had an income range between 

category of excessive body weight. This approach was 
taken as the results remained consistent when compared 
to a more specific classification for this age group.

The odds of small and large weight for gestational 
age were estimated. The results are presented as estimated 
odds ratios, relative to adequate weight for gestational age, 
along with their corresponding 95% confidence intervals. 
Robust standard errors were calculated to account for 
possible model misspecifications. Statistical significance 
was assessed using the Wald test, and sample weights were 
included to ensure accurate estimation of the parameters 
of interest.

Unadjusted odds ratios were calculated for both small 
and large weight for gestational age, while adjusted odds 
ratios were obtained only for large weight for gestational 
age, as the covariates did not show a significant effect 
when adjusted for the others. The adjusted odds ratios 
were derived using multiple logistic regression. The 
covariates included in the analysis were determined using 
the following procedure: first, the covariates with p<0.20 
in the unadjusted analysis were considered for the multiple 
regression model. Then, a backward selection procedure 
was conducted to eliminate the covariates with p<0.10 in 
the adjusted analysis.

All analyzes were carried out using the R software for 
statistical computing, version 4.0.2. The R library “survey” 
was used for model fitting, aiming to introduce the sample 
weights and obtain the robust estimates.23

The EMDI-Brazil study received approval from the 
Research Ethics Committees of the Federal University 
of Viçosa (coordinator; nº 2,496,986) and the Ethics 
Committee of the Federal University of Paraná (co-
participant; nº 2.802.098).

Results

The maternal and neonatal characteristics, based on 
the adequacy of birth weight for gestational age, are 
presented for the pregnant women and their newborns in 
Table 1. The mean maternal age was 26.4 years, the pre-
gestational BMI averaged 28.2 kg/m², and the gestational 
age at birth averaged 38.6 weeks. When compared to the 
mothers of newborns with AGA, the mothers of SGA 
and LGA newborns showed slightly higher maternal age 
and smaller pre-gestational BMI and gestational age at 
birth. Furthermore, 52.7% of the women were classified 
as having excessive body weight, 50.4% were brown or 
black, 61.6% attended high school, 83.1% lived with 
a spouse, 56.9% earned between 1000 and 3000 BRL, 
39.3% were in the first trimester of pregnancy, 4.9% 
smoked, 1.5% had the habit of alcohol intake, and 62.6% 
had given birth to more than one child. The proportion 
of mothers with higher and lower education levels was 
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Table 1

Maternal and neonatal characteristics, according to the adequacy of birth weight for gestational age. Pinhais, PR, 2019-2020.

Variable
ALL SGA AGA LGA

 ± SD  ± SD  ± SD  ± SD

Maternal age (in years) 26.4 ± 5.7 27.7 ± 6.9 26.1 ± 5.5 27.7 ± 5.7

Pre-gestational BMI (kg/m2) 28.2 ± 12.1 27.1 ± 7.4 28.5 ± 13.0 26.4 ± 4.8

Gestational age at birth (in weeks) 38.6 ± 1.9 37.2 ± 2.8 38.9 ± 1.6 37.4 ± 2.6

Newborn weight (in grams) 3242 ± 472 2273 ± 504 3242 ± 353 3771 ± 450

Newborn weight/gestational age at birth 
percentile 

57.6 ± 26.6 5.3 ± 2.7 56.2 ± 21.6 96.3 ± 2.9

Energy contribution of ultra-processed foods 
intake (in %)

26.9 ± 17.9 27.1 ± 13.7 25.7 ± 17.5 35.8 ± 20.8

Maternal BMI classification* n % n % n % n %

    Non-excessive body weight 358 47.3 30 60.4 298 47.5 30 37.9

    Excessive body weight 398 52.7 20 39.6 329 52.5 49 62.1

Maternal race/ color

    White and yellow 422 48.0 23 46.3 356 48.4 42 45.2

    Brown and black 443 50.4 27 53.7 365 49.6 51 54.8

Maternal education

    Elementary school 178 20.3 11 22.5 156 21.2 11 11.7

    High school 542 61.6 24 47.6 465 63.3 53 56.1

    College 143 16.2 15 29.9 98 13.3 30 32.2

Lived with spouse 

    Yes 730 83.1 46 92.6 599 81.5 85 90.7

    No 132 15.0 4 7.4 120 16.3 9 9.3

Family monthly income (in Brazilian real)

    <1000.00 106 12.1 4 7.3 77 10.5 26 27.2

    1000.00 - 3000.00 501 56.9 29 57.3 445 60.6 27 28.4

    >3000.00 228 25.9 16 33.0 173 23.5 39 41.3

Pregnancy trimester

    1st 345 39.3 15 30.8 302 41.1 28 29.7

    2nd 279 31.7 8 16.1 232 31.6 38 40.8

    3rd 255 29.0 27 53.1 201 27.3 28 29.4

Smoking habit 

    Yes 42 4.9 7 13.8 31 4.3 5 4.9

    No 817 95.1 43 86.2 686 95.7 89 95.1

Drinking habit

    Yes 13 1.5 4 7.3 6 0.9 3 3.1

    No 851 98.5 46 92.7 714 97.1 91 96.9

Parity

    equal to 1 311 35.4 25 50.5 248 58.7 37 39.6

    > 1 550 62.6 25 49.5 469 63.7 57 60.4

Estimates adjusted for sampling weights. SGA = Small for gestational age; AGA= Adequate for gestational age; LGA = Large for gestational age; BMI= Body Mass Index; 
*Non-excessive body weight: BMI< 25 kg/m2 and excessive body weight: BMI≥ 25 kg/m2.

1,000 and 3,000 compared to those with an income range 
up to 1,000 BRL. On the other hand, the chance of giving 
birth to an LGA newborn was estimated to be 6.1 times 
higher for mothers with incomplete/completed higher 
education compared to those with incomplete/completed 
elementary education although this was not of statistical 
significance.

Discussion

This study examined the relationship between UPF 
consumption in pregnant women and birth weight of 
newborns adjusted for gestational age. The findings 
revealed a trend of positive association between UPF 
consumption by pregnant women and the birth weight of 
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Table 2

Unadjusted odds ratios (OR)* and confidence intervals (CI95%) for the association between consumption of ultra-processed foods by pregnant 
women and small for gestational age (SGA) newborns, according to maternal variables. Pinhais, PR, 2019-2020.

Variable Odds ratio CI95% p

Energy contribution of ultra-processed food 1.005 0.77 - 1.033 0.74

Pregnancy trimester 0,19

    1st 1 -

    2nd 0.678 0.111 - 4.146

    3rd 2.592 0.625 - 10.752

Maternal BMI classification** 0.42

    Non-excessive body weight 1 -

    Excessive body weight 0.592 0.167 - 2.099

Age (years) 1.047 0.944 - 1.161 0.38

Smoking habit 0.16

    No 1 -

    Yes 3.586 0.597 - 21.545

Drinking habit 0.05

    No 1 -

    Yes 8.772 0.961 - 80.094

Maternal education 0.37

    Elementary school 1 -

    High school 0.708 0.165 - 3.031

    College 2.119 0.383 - 11.726

Maternal race/color 0.84

    White/yellow 1 -

    Brown/black 1.132 0.329 - 3.897

Lived with spouse

    No 1 - 0.21

    Yes 2.493 0.591 - 10.527

Family monthly income (in Brazilian real) 0.75

    <1000.00 1 -

    1000.00 - 3000.00 1.354 0.234 - 7.835

    >3000.00 2.009 0.299 - 13.474

Parity 0.30

    1 1 -

    >1 0.52 0.152 - 1.783

*Reference category: Adequate for gestational age (AGA); BMI = Body Mass Index; **Non-excessive body weight: BMI< 25 kg/m2 and excessive body weight: BMI≥ 25 kg/m2.

LGA newborns, as well as family income. In contrast to 
the only study examining the association between UPF 
consumption and newborn birth weight,9 the present 
study did not find evidence that moderate to high UPF 
consumption during pregnancy increased the likelihood 
of SGA newborns.

A longitudinal study conducted in Rio de Janeiro 
examined the dietary habits of pregnant women and 
categorized their food consumption into four patterns.24 

Although different from our research, one of the patterns 
identified was labeled as the Western pattern, accounting 
for 6.9% of the total consumption (including items such 
as potato/cassava/yam, pasta, flour/farofa/polenta, pizza/
burger/pastel, soda/soft drink, and pork/hotdog/sausage/
egg). Another pattern was referred to as the snack pattern, 
which explained 5.7% of the variation in consumption 
(consisting of stuffed biscuits, savory biscuits, and 
chocolate). Interestingly, the study found that greater 
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Table 3

Unadjusted odds ratios* (OR) and confidence intervals (CI95%) for the association between the consumption of ultra-processed foods by preg-
nant women and large for gestational age (LGA) newborns, according to maternal variables. Pinhais, PR, 2019-2020.

Variables Odds ratio CI95% p

Energy contribution of ultra-processed food 1.028 1.000 - 1.058 0.05

Pregnancy trimester 0.66

    1st 1 -

    2nd 1.786 0.519 - 6.148

    3rd 1.49 0.434 - 5.114

Maternal BMI classification** 0.45

    Non-excessive body weight 1 -

    Excessive body weight 1.48 0.53 - 4.137

Age 1.048 0.968 - 1.134 0.25

Smoking habit 0.87

    No 1 -

    Yes 1.155 0.208 - 6.419

Drinking habit 0.28

    No 1 -

    Yes 3.523 0.356 - 34.852

Maternal education 0.07

    Elementary school 1 -

    High school 1.609 0.467 - 5.548

    College 4.394 1.147 - 16.835

Maternal race/color 0.72

    White/yellow 1 -

    Brown/black 1.183 0.466 - 3.001

Lived with spouse 0.30

    No 1 -

    Yes 1.939 0.555 - 6.776

Family monthly income (in Brazilian real) 0.01

    <1000.00 1 -

    1000.00 - 3000.00 0.181 0.050 - 0.659

    >3000.00 0.677 0.195 - 2.349

Parity 0.66

    1 1 -

    >1 0.81 0.32 - 2.053

*Reference category: Adequate for gestational age (AGA); BMI = Body Mass Index; **Non-excessive body weight: BMI< 25 kg/m2 and excessive body weight: BMI≥ 25 kg/m2.

adherence to the snack food pattern among teenage 
mothers during pregnancy was associated with higher 
birth weight of their newborns.

Miranda et al.25 conducted a systematic review of 
the influence of dietary exposures, somewhat related 
to the consumption of UPFs during pregnancy, on the 
anthropometric parameters of children up to one year of 

age. The review examined outcomes such as birth weight 
and its classifications, and adequacy of birth weight 
according to gestational age, among others. Overall, the 
review found non-significant associations between the 
dietary exposures (mostly “ultra-processed” food pattern; 
soft drinks, artificially sweetened beverages, and beverages 
sweetened with sugar; “fast food,” “junk food,” sweets, and 



Schrubbe V et al.

Rev. Bras. Saúde Mater. Infant., Recife, 24: e202301898

Table 4

Adjusted odds ratio* (OR) and confidence intervals (CI95%) for the association between the consumption of ultra-processed foods by pregnant 
women and large for gestational age (LGA) newborns, according to maternal variables. Pinhais, PR, 2019-2020.

Variable Odds ratio CI95% p

Energy contribution of ultra-processed food 1.027 1.000 - 1.054 0.048

Maternal education 0.09

    Elementary school 1 -

    High school 2.265 0.704 - 7.287

    College 6.161 1.211 - 31.341

Family monthly income (in Brazilian real) 0.008

    <1000.00 1 -

    1000.00 - 3000.00 0.144 0.042 - 0.492

    >3000.00 0.308 0.077 - 1.237

*Reference category: Adequate for gestational age (AGA).

snacks) and the anthropometric measurements, including 
birth weight (n=9), SGA (n=5), and LGA (n=4). It also 
identified a limited number of both direct and inverse 
associations between the exposures and the outcomes. 
According to the authors, the observed divergences in 
results could be attributed to methodological diversity 
among the studies, encompassing variations in sample 
populations, types and timing of dietary assessments, and 
the presence of comorbidities. However, it is noteworthy 
that this review highlighted the findings of two studies 
indicating that an inadequate dietary pattern (specifically 
based on fast food and sweets) could elevate the likelihood 
of LGA, aligning with observations in our study.

The proportion of UPF consumption among pregnant 
women in this study was lower (26.9%) compared to other 
studies conducted with Brazilian pregnant women, which 
reported values of 32% and 41.3%.7,26 It is worth noting 
that Mariano et al.27 conducted a study using data from 
the Brazilian National Food Consumption Survey (POF 
2017/2018) and found a lower UPF consumption of 20.9% 
among pregnant women. However, the POF data does not 
specifically statistically represent the pregnant Brazilian 
population. In addition, when examining the other centers 
participating in the EMDI study, of which our study is 
a part, Pinhais was the center with the highest energy 
contribution from UPF consumption as compared to the 
other ten study centers.28

Furthermore, the consumption of UPF in the general 
Brazilian population assessed at POF was estimated at 
19.7% of total calories. The ten most consumed UPFs 
were margarine (2.8%), salty biscuits and packaged snacks 
(2.5%), bread (2.1%), sweet biscuits (1.7%), cold cuts 
and sausages (1.6%), ice cream/jelly/flan/industrialized 
dessert (1.4%), soft drinks (1.3%), hot dogs/hamburgers/
other sandwiches (1.1%), dairy drinks (1.1%), and pizza 
(0.9%),29 contributing to a total of 16.5%. In contrast, 
it’s noteworthy that ten specific foods accounted for 
approximately 36% of the energy contribution from UPF 
in the present study, with cola-type soda (5.1%) emerging 

as the primary contributor to energy consumption within 
the ultra-processed food category.

With that said, it is crucial to recognize that the 
consumption of UPFs leads to an overall elevation in calorie 
intake. Consequently, this intake can lead to unfavorable 
pregnancy and newborn health outcomes, such as excessive 
adiposity, type II diabetes, cardiovascular diseases, 
mental health issues, and cancer. Rohatgi et al.3 revealed 
that higher energy consumption from ultra-processed 
foods was significantly associated with increased weekly 
gestational weight gain and neonatal anthropometrics 
(subscapular and thigh skinfold thicknesses, as well as 
the body fat percentage), independent of the mother’s 
pre-pregnancy nutritional status. For newborns, increased 
body fat could be a predictor of obesity in adulthood. 
Therefore, the consumption of ultra-processed foods 
should be limited during pregnancy, and the focus of 
prenatal care should be on improving maternal and 
newborn health by emphasizing a diet rich in fresh or 
minimally processed foods and promoting of homemade 
meals.

In this study, it was observed that pregnant women 
with family income ranging from 1000 to 3000 BRL had 
a decreased likelihood of consuming UPF among LGA 
newborns. The association between income and higher 
consumption of UPF has been supported by previous 
research. It is recognized that the dietary pattern centered 
around UPFs remains more expensive compared to the 
pattern emphasizing fresh or minimally processed foods 
in Brazil.28 However, our study did not find any association 
between UPF consumption and income exceeding 
3000 BRL when assessing children with SGA and LGA. 
Furthermore, it is unclear why this association was only 
observed for LGA children, and not SGA groups. This lack 
of association remains to be explored.

The present study has some limitations. Firstly, the 
information collected on food consumption using the 
R24h method relies on the memory and cooperation of 
the respondents, which can lead to underestimation of 
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the data quality. Second, the lack of correction for intra-
individual variability may have influenced the detection 
of associations. While we collected two R24hs from a 
subset of pregnant women (18% of the sample), we did 
not perform the correction for intrapersonal variability 
as it would not allow for the calculation of the energy 
contribution percentage used in this study. Last, this 
research was a cross-sectional study, where exposure and 
outcome data are collected at the same time, preventing 
the establishment of a causal relationship between them.

Nevertheless, this research also possesses strengths. 
The study is part of a multicenter investigation involving 
a representative population of Pinhais in the Parana 
state. The study population consisted of pregnant women 
attending the basic health units of the Brazilian Unified 
Health System. Furthermore, a notable aspect of this 
research is the high quality of data collected using the 
R24h method, employing a multiple step approach 
and quantifying portions with the assistance of a food 
quantification album, subsequently systematized using 
the GloboDiet software.

As a conclusion, the results of this study demonstrate a 
trend of a positive association between the weight of LGA 
newborns and the UFP consumption during pregnancy, 
with higher UPF consumption being associated with a 
family income ranging from 1,000 to 3,000 BRL.
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