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TaggedPAbstract
Objective: To verify the prevalence of the offer of ultra-processed foods (UPFs), and to analyze
their associated factors in the child’s first year of life.
Methods: Cross-sectional study with 119 mother-infant pairs. At 5.5 months of the child, the
mothers received guidance on complementary feeding (CF) according to three methods: Parent-
Led Weaning (PLW), Baby-Led Introduction to SolidS (BLISS), or mixed (a combination of PLW and
BLISS). At nine and 12 months, the mothers answered a questionnaire about the offer of UPFs.
The NOVA classification, which classifies foods according to the nature, extent, and purposes of
the industrial processes to which they are subjected, was used to list the UPFs. Descriptive sta-
tistics and multivariate Poisson regression, following a multilevel hierarchical model according
to the proximity to the outcome, were used to estimate the association between dependent and
independent variables.
Results: The prevalence of UPF consumption was 63% (n = 75) in the first year of life. Receiving
guidance on healthy CF in the BLISS method showed to be a protective factor for offering UPFs
(RR 0.72; CI95 0.52-0.99). Attending less than six prenatal consultations was a risk factor for the
UPFs provision (RR 1.39; CI95 1.07-1.80).
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TaggedEndTaggedPConclusion: The prevalence of UPFs offered in the first year of life in this study can be consid-
ered high, and future interventions aimed at avoiding UPFs offered in this population should con-
sider the CF method.
© 2023 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/). TaggedEnd
TaggedH1Introduction TaggedEnd

TaggedPThe period of food introduction (FI) is called complementary
feeding (CF) and starts at six months of age, with the readi-
ness of the digestive system development and the coordina-
tion of the oral cavity to receive new foods.1,2 It represents
a change in eating habits based on breast milk (BM) for a var-
ied diet, with an increasing number of healthy foods, main-
taining the supply of BM for up to two years or more.3TaggedEnd

TaggedPCommonly, at the beginning of CF, children receive
mashed foods offered with a spoon by an adult. This method
of feeding is also called Parent-Led Weaning (PLW) and is
majority guided by the adult that is offering the food.4 More
recently, the new Brazilian Food Guidelines for Children
under Two Years suggests that soft foods shaped in large
pieces could be offered for children from six months of age
on to handle and that food has its consistency gradually
increased until, at twelve months of life, it reaches the food
consistency of the rest of the family, which characterizes
participatory feeding.4 TaggedEnd

TaggedPApproaches without the caregiver’s interference at the
time of feeding have been studied, such as the technique
proposed by New Zealand scholars called Baby-Led Introduc-
tion to SolidS (BLISS), in which the child is encouraged to
self-feed from six months of age, with foods cut into strips
or sticks.5 This method is a modified version of a technique
called Baby-Led Weaning (BLW), which also involves the
child taking food to the mouth by themselves, with the dif-
ference that, in the BLISS technique, additional recommen-
dations were included to avoid potential disadvantages of
the BLW method regarding growth deficiency due to insuffi-
cient energy and iron intake, in addition to choking risk.6 TaggedEnd

TaggedPOn the other hand, in opposition to healthy CF recom-
mendations, infants have been exposed to food products
based on industrial formulations called ultra-processed
foods (UPFs).7,8 Brazil was a pioneer in categorizing foods
according to the NOVA classification, which is a tool that
groups food according to the level of processing it went
through before reaching the consumer’s table. This includes
physical, biological, and chemical processes, which can
occur after food is harvested or after food is separated in
nature. The foods are categorized into fresh or minimally
processed, processed culinary ingredients, processed foods,
and UPFs. The UPFs are defined as those produced mostly
with substances extracted from food, derived from food con-
stituents, or synthesized in a laboratory and whose purpose
is to imitate the sensory qualities of unprocessed foods.9 TaggedEnd

TaggedPIts consumption during FI is considered an unsuitable die-
tary practice, as it is strongly associated with long-term
health-associated factors, which can affect the child’s
growth and development, as well as unfavorable outcomes
up until adulthood.10 Studies have associated UPF consump-
tion with hypercholesterolemia (in children),11 overweight
372
TaggedEndTaggedPand obesity (in all ages),12 metabolic syndrome (in adults),13

and death from cardiovascular disease and stroke (in all
ages).4 TaggedEnd

TaggedPAlthough studies describe the negative health impacts of
UPFs,12-14 and the increasing offer at early ages,15 studies
evaluating factors associated with UPFs consumption are
scarce. This study aimed to verify the prevalence and to
analyze the associated factors with the consumption of UPFs
in children�s first year of life.TaggedEnd
TaggedH1Method TaggedEnd

TaggedPCross-sectional study nested in a randomized clinical trial
(RCT) comparing three different CF methods in mother-
infant pairs: (A) strict PLW;4,16 (B) strict BLISS5; and (C)
Mixed method: a combination of PLW and BLISS created
especially for this study.17,18 TaggedEnd

TaggedPParticipants were recruited through the internet on social
networks, pages, and groups aimed at mothers. Those inter-
ested in participating in the study contacted the researcher
by telephone. The researcher verified the inclusion criteria:
mothers living in Porto Alegre, Rio Grande do Sul, Brazil, or
nearby cities, with healthy singleton infants born at term,
with birth weight � 2500 g, between zero and fourmonths of
life, and who had not yet started the CF process. TaggedEnd

TaggedPAfter signing the consent form, participants were sequen-
tially numbered and had their names entered into a random-
ization list of three blocks and equal numbers, previously
computer-generated (http://www.randomization.com) by
blinded research staff. Only at the time of the first interven-
tion, the mothers were informed of their group allocation.
Assessment data were collected by a different researcher
from the one responsible for the intervention, blinded to
the allocation group, in a different room. TaggedEnd

TaggedPThe intervention occurred according to the previously
published study protocol17,18 and was carried out at five and
a half months of the child, in a private nutrition office
equipped with an experimental kitchen, where a previously
trained nutritionist prepared meals and instructed the moth-
ers for 45 minutes on the method to which they were
assigned. In addition to the method of introducing CF, the
intervention addressed the recommendations for promoting
healthy eating according to the Food Guidelines for Children
under Two Years,4,16 including the recommendation to avoid
UPFs before 24 months of age. Mothers also received refer-
ence folders containing the same guidelines provided in the
intervention. TaggedEnd

TaggedPData collection took place at nine and 12 months of the
child’s life. Planning included home visits, but due to the
COVID-19 pandemic, part of the sample had to answer online
questionnaires. To assess the offer of UPFs, the recommen-
dations of the Ministry of Health of Brazil and the NOVA
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TaggedEndTaggedPclassification were used,9,19 and families were asked if the
child had ever been exposed to a list of UPFs and, if so, at
what age. The foods considered UPFs were chocolate milk,
processed juice, soft drinks, processed porridge, processed
meats (sausages), wafer-type or sandwich cookies, sweet
cookies, savory snacks, chocolates or bonbons, candies or
lollipops, jellies or instant puddings, milk-based ice cream
or popsicles, and artificially flavored popsicles. TaggedEnd

TaggedPMaternal covariates were collected using a structured
questionnaire and consisted of the mother’s age (20 to 35 or
� 35 years), years of schooling (� 15 or < 15 years), mother
working outside the home (yes or no), household monthly
income (Brazilian reais) (> 3,000.00, 3,000.00 to 10,000.00
and > 10,000.00), number of prenatal consultations (< 6 or
� 6), marital status (with or without a partner), body mass
index (BMI) calculated at the time of the intervention � ade-
quate, overweight or obese),20 parity (primiparous or mul-
tiparous), help when cooking meals (yes or no), cohabitation
with the father (yes or no), and with the maternal grand-
mother of the infant (yes or no). The infant’s data analyzed
were sex (female or male), exclusive breastfeeding (EBF) up
to the sixth month (yes or no), breastfeeding (BF) up to 12
months of life (yes or no), pacifier use (yes or no) and bottle
feeding (yes or no), method of food introduction according
to randomization (PLW, BLISS or Mixed) and whether the
child attended preschool (yes or no). TaggedEnd

TaggedPBF variables were categorized according to the World
Health Organization (WHO) into EBF, when the child received
only BF, without any other liquid or solid, except supple-
ments and medications. And BF, when the child was
breastfed, regardless of other liquids or solids provided.21 TaggedEnd

TaggedPThe sample calculation of the RCT primary outcome (BMI
for age) used a unit standard deviation equal to 1, with a
power of 80% and a significance level of 5%. Thus, the sample
calculation for a difference of half a standard deviation was

TaggedFigure

Figure 1 Hierarchical model proposed to assess factors associate
Porto Alegre and the metropolitan area, Rio Grande do Sul, Brazil, 2
index; EBF: exclusive breastfeeding; BF: breastfeeding. TaggedEnd
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TaggedEndTaggedP48 mother-infant binomials for each of the three interven-
tion groups, totaling a sample of 144 binomials. For this, the
WinPepi� software version 11.65 was used. The definition of
the sample size considered previous studies on the subject.5 TaggedEnd

TaggedPThe Statistical Package for the Social Sciences� (SPSS)
program version 21.0 was used for double data entry and
subsequent validation and data analysis. In the descriptive
analysis, categorical variables were expressed as absolute
numbers and percentages, and continuous variables were
expressed as mean and standard deviation (§ SD) or median
and interquartile range [P25 � P75]. TaggedEnd

TaggedPA conceptual hierarchical model was drafted (Figure 1)
based on a similar study,22 through the grouping into three
blocks of influence by proximity to the result. Initially, ana-
lyzes were conducted to measure the association between
the outcome (offer of UPFs) and the variables of interest in
each block, using univariate Poisson regression. The distal
block variables that reached a significance level of p < 0.20
in the univariate analysis were submitted to multivariate
regression, that is, they were submitted together to Poisson
regression (interblock analysis), with only the variables that
reached a significance level of p < 0.10 in the multivariate
analysis of the distal block remaining in the model, for the
adjustment of the distal intermediate block. TaggedEnd

TaggedPThen, the variables contained in the second block (distal
intermediate level) that reached a significance level of p <

0.20 in the univariate analysis were submitted to multivari-
ate Poisson regression together with the variables of the dis-
tal block that reached a significance level of p < 0.10 in the
multivariate analysis, and so on. The model predicted that,
once the variable reached a significance level of p < 0.10 in
the intra-block analysis, it would remain in the model until
the end, adjusting the interactions between the variables of
the other blocks, as they were considered possible con-
founding factors. The degree of association between the
d with the consumption of ultra-processed foods by infants in
021. Source: Adapted from LOPES et al, 2020.22 BMI: Body mass
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TaggedEndTaggedPdifferent variables and the outcome was estimated by inci-
dence ratio and their respective 95% confidence intervals
(95% CI), with a p-value < 0.05 being considered significant. TaggedEnd

TaggedPThis study was approved by the Research Ethics Commit-
tee of Hospital de Clínicas de Porto Alegre (under number
2019-0230, CAAE: 1537018500005327) and the RCT is regis-
tered with the Brazilian Registry of Clinical Trials (ReBEC):
RBR- 229SCM. TaggedEnd
TaggedH1Results TaggedEnd

TaggedPAt nine months, 132 participants answered the question-
naire, and at 12 months, 119 participants. Of these forms,
according to Table 1, 50.74% (n = 67) at nine months and
80.30% (n = 94) at twelve months were collected online.
Most mothers declared themselves white 85.71% (n = 102),
with a mean age of 33.37 years (§ 5.07), 73.9% (n = 88) had
15 years of schooling or more and and 48.7% (n=58) of the
families have a family income of 3,000.00 to 10,000.00
Brazilian reais. TaggedEnd

TaggedPThe mean time of EBF was 137 days (§ 61.99) and was prac-
ticed by a similar number of mothers between the intervention
TaggedEnd Table 1 Characterization of the sample of mothers and infants
Brazil, 2021.

Characteristics PLW
(n=42)

BL
(n

Mean (§SD)
Mother’s age (years) 32.64 (5.37) 34

n (%)
Ethnicity/race
White 34 (80.95) 33
Non-white 7 (16.67) 6 (
Not declared 1 (2.38)

Mother’s education
� 15 years 33 (78.60) 29
< 15 years 9 (21.40) 10

Parity
Primiparous 32 (76.19) 30
Multiparous 10 (23.81) 9 (

Monthly income (reais)+

<3,000.00 9 (21.43) 7 (
3,000.00 to 10,000.00 21 (50.00) 14
>10,000.00 12 (28.57) 18

Marital status
With partner 33 (78.57) 35
Without partner 9 (21.43) 4 (

Sex
Female 26 (61.91) 20
Male 16 (38.09) 19

Mean (§SD)
Birth weight (grams) 3326 (474) 33
EBF (days)

(SD)
144 (57.85) 12

BF (days)
(SD)

357 (80.71) 34

SD: Standard deviation; PLW: Parent-Led Weaning; BLISS: Baby-Led Intr
+ BRL 4,013 was equivalent to US$ 1.00 to in 2019 (year in which info

feeding; BF: breastfeeding.
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TaggedEndTaggedPgroups (p = 0.865); in which the PLW was 36.90 % (n = 24), BLISS
was 30.80% (n = 20), and mixed, 32.30% (n = 21). Regarding BF,
the mean was 354 days (86.04), with no statistically significant
difference between the methods (p = 0.784)TaggedEnd

TaggedPThe prevalence of mothers who offered at least one type
of UPFs was 63.0% (n = 75), as follows: 73.8% (n = 31) in PLW,
53.8% (n = 21) in BLISS, and 60.5% (n = 23) in the mixed type.
The mean (§ SD) for the introduction of at least one type of
UPF was 340 days (§ 5.76) in PLW and 355 days (§ 3.16) in
BLISS and Mixed. The prevalence of offer of each type of
UPF is described in Figure 2. TaggedEnd

TaggedPTable 2 compiles the associations between the offer of
UPFs and the variables included in the previously described
hierarchical model. In the univariate analysis, the number of
prenatal consultations and monthly family income in the dis-
tal block was shown as possible adjustment factors; as well
as living with a partner, parity, and cohabitation with the
child’s father in the intermediate block; and CF method in
the proximal block.TaggedEnd

TaggedPSubsequently, in the multivariate analysis, a significant
association was found in children who were randomized to
the BLISS group (p = 0.040) and in those who received six or
more prenatal consultations (p = 0.013). TaggedEnd
in Porto Alegre and the metropolitan area, Rio Grande do Sul,

ISS
=39)

Mixed
(n=38)

Total
(n=119)

.71 (5.21) 32.62 (4.49) 33.37 (5.07)

(84.62) 35 (92.10) 102 (85.71)
15.38) 3 (7.90) 16 (13.45)

1 (0.84)

(74.40) 26 (68.40) 88 (73.90)
(25.60) 12 (31.60) 31 (26.10)

(76.92) 34 (89.47) 96 (80.67)
23.08) 4 (10.53) 23 (19.33)

17.95) 3 (7.89) 19 (15.97)
(35.90) 23 (60.53) 58 (48.74)
(46.15) 12 (31.58) 42 (35.29)

(89.74) 33 (86.84) 101 (84.87)
10.26) 5 (13.16) 18 (15.13)

(48.72) 18 (47.37) 64 (53.78)
(51.28) 20 (52.63) 55 (46.22)

06 (432) 3326 (453) 3293 (451)
8 (68.91) 141 (58.18) 137 (61.99)

2 (82.93) 357 (95.31) 354 (86.04)

oduction to SolidS; Family income expressed in reais (BRL)
rmation on family income was questioned); EBF: exclusive breast-
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Figure 2 Percentage of offer of UPFs to infants in Porto Alegre and the metropolitan area, Rio Grande do Sul, Brazil, 2021. TaggedEnd

TaggedEnd Table 2 Univariate and multivariate analyses of factors associated with the provision of UPFs in infants between six and twelve
months of age, according to the hierarchical model.

Variables n (%) Prevalence of
UPFs offer (%)

PR
(CI 95%)

P PR adjusted

(CI 95%)
P

Prenatal consultations (number)
1-5 consultations 2 (1.7) 100 1.61 (1.40-1.86) <0.001 1.39 (1.07-1.80) 0.013
� 6 consultations 116 (98.3) 62.0 1.00 1.00

Mother’s education (years of study)
< 15 31 (26.1) 64.0 1.03 (0.76-1.40) 0.839 - -
� 15 88 (73.9) 62.5 1.00

Monthly household income (Reais)
<3,000.00 19 (16.0) 84.0 1.36 (1.00-1.85) 0.049 1.35 (0.99-1.83) 0.057
3,000.00 to 10,000.00 58 (48.7) 56.9 0.92 (0.66-1.27) 0.612 0.92 (0.66-1.28) 0.601
>10,000.00 42 (35.3) 61.9 1.00 1.00

BMI (nutritional status)
Adequate 37 (43.0) 67.6 1.00
Overweight 28 (32.6) 67.9 1.00 (0.72-1.41) 0.980 - -
Obesity 21 (24.4) 61.9 0.92 (0.61-1.37) 0.670 - -

Mother’s age (years)
20 to 35 69 (58.0) 60.9 1.00
>35 50 (42.0) 66.0 1.08 (0.82-1.43) 0.563 - -

Parity
Primiparous 96 (80.7) 60.4 1.00 1.00
Multiparous 23 (19.3) 73.9 1.22 (0.91-1.64) 0.176 1.27 (0.94-1.72) 0.128

Cohabitation with the child’s father
No 11 (9.5) 81.8 1.00 1.00
Yes 105 (90.5) 61.0 0.74 (0.54-1.02) 0.069 0.98 (0.69-1.38) 0.886

Cohabitation with the maternal grandmother
No 103 (88.8) 62.1 1.00
Yes 13 (11.2) 69.2 1.11 (0.75-1.65) 0.589 - -

Mother working outside the home
No 48 (41.7) 58.3 1.00
Yes 67 (58.3) 68.7 1.18 (0.88-1.57) 0.269 - -

Child’s Sex
Female 64 (53.8) 65.6 1.00
Male 55 (46.2) 60.0 0.91 (0.69-1.21) 0.529 - -

Pacifier use
No 68 (66.0) 66.2 1.00
Yes 35 (34.0) 68.6 1.04 (0.78-1.37) 0.804 - -

375
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Table 2 (Continued)

Variables n (%) Prevalence of
UPFs offer (%)

PR
(CI 95%)

P PR adjusted

(CI 95%)
P

Bottle use
No 42 (40.8) 64.3 1.00
Yes 61 (59.2) 68.9 1.07 (0.81-1.42) 0.633 - -

Method of introducing complementary feeding
PLW 42 (35.3) 73.8% 1.00 1.00
BLISS 39 (32.8) 53.8% 0.73 (0.52-1.03) 0.071 0.72 (0.52-0.99) 0.040
Mixed 38 (31.9) 60.5% 0.82 (0.60-1.12) 0.215 0.99 (0.72-1.35) 0.939

Exclusive breastfeeding until the sixth month
No 54 (45.4) 66.7% 1.11 (0.84-1.46) 0.451 - -
Yes 65 (54.6) 60.0% 1.00

Breastfeeding at 12 months
No 36 (31.0) 63.9% 1.02 (0.76-1.38) 0.885 - -
Yes 80 (69.0) 62.5% 1.00

A child goes to preschool
No 70 (68.0) 65.7% 1.00
Yes 33 (32.0) 69.7% 1.06 (0.80-1.40) 0.682 - -

Meal preparation support
No 33 (32.0) 63.6% 1.00
Yes 70 (68.0) 68.6% 1.07 (0.79-1.46) 0.629 - -

UPFs: Ultra-processed foods; PR: Prevalence Ratio; CI: Confidence interval; BMI: Body mass index; BLISS: Baby-Led Introduction to Solids;
PLW: Parent-Led Weaning.
Calculations were performed using the Poisson Regression Model. In the univariate analysis, variables were considered statistically signifi-
cant when the p-value < 0.20. In the multivariate analysis, variables were considered as adjustments of the posterior block when the p-
value < 0.10 and considered statistically significant when the p-value < 0.05.

TaggedEndJ. F€uhr, L.M. Nunes, P.R. Moreira et al.
TaggedH1Discussion TaggedEnd

TaggedPWith regard to the prevalence of UPFs offered, the result of
63% achieved in the studied sample is high, despite the
mothers having received recommendations on healthy CF
and the instruction not to offer UPFs. When comparing with
another study carried out in Porto Alegre, researchers found
that 79% of infants received some type of UPF in the 24-hour
food records applied, and most of them (62.6%) had also
received instructions on healthy CF from health professio-
nals. However, the caregivers of the children in this study
had lower education and income than the sample.23 Broader
data, such as those from the Ministry of Health, with parents
recruited from Basic Health Units in several Brazilian munici-
palities (n = 38.566), showed exposure to UPFs in 56% of
infants.24 Other national studies also found alarming preva-
lence during CF, such as 86.3% in the Federal District,25 in
S~ao Paulo 43.1%,8 and 90.6% in Alagoas.7 TaggedEnd

TaggedPThe BLISS method showed to be a protective factor for
the UPFs offered. Another study carried out in New Zealand
aimed at assessing the BLISS method and nutrient intake and
concluded that children following the BLISS technique con-
sumed less saturated fat at twelve months of age compared
to those spoon-fed porridge and puree.26 Although the
authors did not discuss the level of food processing, it is pos-
sible that the difference in saturated fat consumption is
associated with lower consumption of UPFs, because satu-
rated fat, sodium, and sugar are ingredients present in high
concentrations in UPFs.26TaggedEnd

TaggedPThe cross-sectional design of this study does not assist in
elucidating the mechanisms involved in this interaction;26
376
TaggedEndTaggedPnevertheless, the BLISS method is considered a nutritionally
viable approach, capable of guaranteeing a suitable nutri-
tional status and providing a relationship with lighter
demand to eat and greater pleasure in eating.27 TaggedEnd

TaggedPThe present study has shown that performing less than six
prenatal consultations increased the risk of UPF offers. Consid-
ering the number of mothers in this category, the possibility of
a statistical bias should be highlighted. Although, it is known
that in these consultations, professionals provide healthy eat-
ing guidelines that include the consumption of minimally proc-
essed foods in pregnancy;28 therefore, mothers who consulted
less could have been poorly educated on the subject.TaggedEnd

TaggedPAlthough in the present study the authors did not have a
significantly association between schooling, age, and mater-
nal income and the consumption of UPF, a cohort study
pointed out that the consumption of these foods was higher
among children with mothers with low schooling, younger
and low income.29 On the other hand, national data show
that individuals belonging to families with higher income,
despite having a more diversified diet rich in nutrients,
which included several fresh foods, had higher consumption
of industrialized foods and ready meals.30 Some limitations
of this study should be addressed. Since the sample was
spontaneously recruited mainly from on-target social net-
works, it could result in mothers previously interested in
healthy eating. The socio-economic profile of the families
included in the study does not reflect the reality of the Bra-
zilian population; therefore, the generalization of these
results should be done with caution. Furthermore, the
authors did not measure the frequency of exposure of the
children to UPF the infant in the first year. TaggedEnd
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TaggedPHowever, it is noteworthy that the present results consti-
tute the first known publication to investigate factors associ-
ated with UPFs offered in this population. TaggedEnd

TaggedPIn conclusion, the offer of UPFs was high in the first year
of life, although the mothers received guidance not to offer.
In addition, the BLISS method showed to be a protective fac-
tor for the offer of UPF in CF, and less than six prenatal con-
sultations were shown to be a risk factor. Further research is
needed to confirm the association between CF and UPFs,
reinforcing the need for the frequency and quantity of UPFs
to be quantified in researches. TaggedEnd
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de Atenç~ao �a Sa�ude. Departamento de Atenç~ao B�asica; 2014. TaggedEnd
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