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ABSTRACT
Background: The early consumption of ultra‐processed foods (UPFs) and added sugars (AS) has been linked to adverse

outcomes in infancy. The objective of this study was to determine the effectiveness of a dietary counselling strategy to prevent

the consumption of UPFs and AS in the first year of life.

Methodology: A multicentre randomised controlled trial was conducted with 516 mother–child pairs in three state capitals of

Brazil. Mothers were randomly assigned to the control group (CG) or intervention group (IG) after childbirth. The IG received

orientation based on UNICEF dietary guidelines and five monthly telephone calls to reinforce the intervention. Dietary intake

was measured using food introduction questionnaires and 24‐h recalls during home visits at 6 and 12 months. Between‐group
differences were analysed by generalised estimating equations and presented as mean difference (95% CI).

Results: Children in the IG had lower UPF intake at 6 and 12 months of age (−20.69 g/day; 95% CI: −37.87 to −3.50; p= 0.018

and −32.51 g/day; 95% CI: −61.03 to −3.99; p= 0.025) and lower AS intake at 12 months of age (−4.92 g/day; 95% CI: −9.43 to

−0.41; p= 0.033). The intervention also had a positive impact on the period of exclusive breastfeeding, reducing the offer of

infant formula, cow's milk, and toddler milk in the first year of life.

Principal Conclusions: The dietary counselling strategy was effective at preventing the early consumption of UPFs and AS in the

first year of life. Future research should focus on social and cultural barriers to improve adherence to infant feeding interventions.

1 | Introduction

The consumption of ultra‐processed foods (UPFs) (i.e., highly
processed formulations of ingredients that result from a set of
industrial processes) has increased across all ages throughout
the world [1, 2]. In infancy, UPFs are offered as part of

complementary feeding [3], comprising up to 44% of total daily
energy intake in the first year of life [4] and from 43.7% to 67%
in older children [5–9]. Moreover, the consumption of added
sugars (AS) has increased rapidly from birth to 12 months of age
and gradually from 2 years of age onwards [10]. Therefore, it is
of great public health importance to determine how to prevent
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the early introduction of UPFs and AS to prevent metabolic
diseases in children and adults.

Children who consume high amounts of UPFs are more likely
to have excessive body fat [11], asthma, food addictions [12],
unhealthy glycaemic and lipid profiles [13–15] and high blood
pressure [16]. AS consumption can lead to cardiovascular dis-
ease, type 2 diabetes [17] and dental caries [18, 19] and can
reinforce the innate preference for sweetened foods and bev-
erages [20]. The American Heart Association recommends
avoiding AS in the first 2 years of life [17] and choosing mini-
mally processed foods over UPFs [21]. It is, therefore, important
to develop effective programmes for the prevention of the early
consumption of UPFs and AS among children.

Numerous intervention studies have attempted to promote
breastfeeding and healthy complementary feeding practices but
have not focused on the avoidance of nonrecommended foods
[22]. Most randomised trials on reducing the consumption of
nonrecommended foods target school‐aged children [23–25]
rather than infants and/or focus only on sugar‐sweetened bev-
erages [26–28] rather than UPFs. Even after careful research,
we found only four randomised studies that sought to educate
mothers on the importance of improving infant feeding prac-
tices. In the first of these studies, the intervention was specifi-
cally tailored to Native American mothers [29], which limits the
generalisability of the results. Another study involved several
home visits in the first 12 months of age [30], limiting repro-
ducibility. In the third, most information on child nutrition was
collected at the 6‐month assessment, when the introduction of
food had already begun [31]. Finally, the last intervention tar-
geted teenage mothers, who may respond to nutrition education
interventions differently than the general population [32].

Therefore, we developed a multicentre initiative involving a dietary
counselling strategy for mothers and family members at maternity
hospitals shortly after the birth of their children focusing on pre-
venting the offer of UPFs and AS. We hypothesised that early die-
tary counselling to mothers and family members can prevent the
early offer of nonrecommended foods, such as AS and UPFs.

2 | Methods

2.1 | Trial Design

A multicentre randomised controlled trial was carried out with
mothers and newborns at maternity wards in three state

capitals of Brazil (Manaus, Salvador and Porto Alegre). All
hospitals were part of Brazil's national health system, which
provides free access to healthcare predominantly to low‐income
families. Follow‐up was conducted through home visits when
the children were 6 and 12 months of age (Figure 1). These state
capitals were chosen to represent different socioeconomic
backgrounds, as Manaus is located in the northern region of
Brazil, which comprises most of the Amazon rainforest, and
Salvador and Porto Alegre are, respectively, situated in the
northeastern and southern regions. According to the World
Bank classification, Brazil is an upper middle‐income country
with over 200 million inhabitants, a Human Capital Index of 0.6
(scale from 0 to 1) and an under‐five mortality rate of 15 per
1000 live births (https://data.worldbank.org/).

The random allocation sequence was created at the university in
the city of Porto Alegre by a single research staff member not
directly involved in participant enrolment using the Sealed En-
velope® software programme (Sealed Envelope Ltd., https://
sealedenvelope.com/). The randomisation scheme involved
4‐week blocks (i.e., intervention, control, intervention, and con-
trol) for each centre at the beginning of each month of data col-
lection to avoid the imbalance in sample size between groups and
avoid ‘contamination’ among the participants. All mothers were
allocated to the intervention group or control group and enroled in
the study by the interviewers based on the child's week of birth
until the sample was completed. Women who gave birth in
the weeks allocated to the intervention group received the stan-
dard hospital routine in addition to a single dietary counselling
session, two booklets and five monthly phone calls to reinforce the
intervention. Women who gave birth in the weeks allocated to the
control group received the standard hospital routine. The final
sample had a 1:1 ratio between groups.

This study received approval from the Ethics Committee of the
Federal University of Health Sciences of Porto Alegre and was re-
gistered in clinicaltrials.gov (n° NCT03841123). All mothers pro-
vided written informed assent on behalf of their newborns. The
procedures were performed in accordance with Resolution 466/12
of the Brazilian National Board of Health and the Declaration of
Helsinki. To improve the quality of this report, we followed the
Consolidated Standards of Reporting Trials (Table S1) [33].

2.2 | Participants

Enrolment took place at three selected maternity wards desig-
nated by the Baby‐Friendly Hospital Initiative (BFHI) [34] and
nationally recognised to support the Ten Steps to Successful
Breastfeeding. To obtain the sample size within the stipulated
period, a second hospital was added in the northeastern region,
totalling four maternity wards participating in the study.

From September to December 2018, nutritionists/dietitians and
undergraduate students visited the maternity hospitals every
weekday to identify eligible participants. All births having oc-
curred at the time were analysed. Mothers were considered
eligible when 18 years or older, having tested negative for
Human Immunodeficiency Virus and Human T‐cell Lympho-
tropic Virus Type 1 and with singleton pregnancies. This
information was collected from hospital records. For newborns,

Summary

• Counselling mothers and family members about the
health risks of AS and UPFs in a postnatal environment
was effective in preventing the early offer and reducing
the consumption of AS and UPFs in the first year of life.

• The emphasis on preventing nonrecommended foods
enabled mothers in the intervention group to breastfeed
exclusively for a longer period of time, preventing the
culturally encouraged early offer of tea, breast milk
substitutes, juices and homemade porridges.
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the inclusion criteria were gestational age > 37 weeks, negative
for infectious diseases (that could require an extended hospital
stay) and absence of congenital anomalies or neonatal condi-
tions that could affect breastfeeding. This information was also
collected from hospital records. Mothers planning to move out
of the cities within 1 year were considered noneligible. After
verifying the criteria, the interviewers recruited the mother–
child pairs in person soon after the child was born during the
‘rooming‐in’ period. The mothers were not informed about the
group to which they were assigned, as allocation status could
influence their decision to accept or refuse to participate in
the study.

2.3 | Intervention Group

Counselling was offered by nutritionists/dietitians who had previ-
ously undergone training (as explained in Section 2.5). The duration
of counselling was approximately 20–30min. The major objectives
were to (1) promote exclusive breastfeeding until the 6th month of
age, with continued breastfeeding for 2 years, (2) guide the intro-
duction of healthy foods beginning with the 6th month of age and
(3) avoid the consumption of sugar and UPFs up to 2 years of age
under the justification of protecting the period of formation of the
child's food preferences.

The booklet handed to mothers and family members during the
counselling session (‘10 steps to healthy eating and habits: From
birth to 2 years of age’) was developed by UNICEF. The inter-
viewers discussed (Step 2) ‘Do not offer sugar’ and (Step 8) ‘Do
not offer UPFs such as sweets and soft drinks’. Additionally,
family members received another colour‐illustrated booklet
specially developed for the study to help them make appropriate
food choices for their children. The content of both booklets is
aligned with the recommendations of the ‘Dietary Guidelines
for Brazilian Children Under 2 Years of Age’ issued by the
Brazilian Ministry of Health [35]. Moreover, the nutritionists
emphasised strategies to prolong the time of exclusive

breastfeeding, such as not offering water, teas, juices, or other
liquids and postponing the introduction of AS and UPFs, using
the phrase ‘he/she has his/her entire life to try these foods’.

To reinforce the information provided in the maternity wards,
mothers and/or family members in the intervention group also
received monthly telephone calls when the children were 30 days as
well as 2, 3, 4 and 5 months of age. All monthly telephone calls
were conducted based on a fixed script (described in detail in
Table S2). In addition to the questions, the interviewers were in-
structed to clarify any doubts related to infant feeding practices in
accordance with the intervention booklets. For cases in which
mothers or family members had questions related to other health
issues, the families were advised to seek care at local primary care
units of the Brazilian universal healthcare system. Upon completing
6 months, another telephone call was made to confirm the address
of the families and schedule the first home visit. When telephone
contact was not possible, the interviewers used the address provided
by the mothers in the maternity wards.

2.4 | Control Group

Mothers who gave birth in the weeks randomised to the control
group were interviewed after enrolment and received the
standard hospital routine. All BFHI‐participating hospitals offer
a discharge orientation session on breastfeeding practices and
appropriate referrals to ensure that mothers and infants are
seen by a health worker in the first days of life. The participants
were contacted again when the children were 6 and 12 months
of age to schedule home visits.

2.5 | Interviewer Training

At the beginning of each phase of the study, interviewers at all
centres underwent training sessions to improve the uniformity
of the data collection process. In August 2018, all teams joined

FIGURE 1 | Study location (Brazil). Enrolment (newborn children) = from September to December 2018; 1st follow‐up (at 6 months of age) =

from April to August 2019; 2nd follow‐up (at 12 months of age) = from September 2019 to January 2020.
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online meetings carried out by the main investigator to receive
detailed instructions on how to invite participants, conduct
interviews, administer the intervention, and complete the
questionnaires. The manual developed for the enrolment phase
contained all the lines that interviewers should say at every
point of the intervention.

In March and August 2019, the main investigator provided in‐
person training to interviewers at each of the participating centres.
At both times, a standardised 2‐day training programme was de-
veloped by the coordinating centre for use across all centres. The
complete programme involved four 2–3 h sessions with a Power-
Point presentation, a manual explaining all items in the question-
naire and specific manuals for collecting data on dietary and
anthropometric characteristics, serum haemoglobin and dental
variables. In all sessions, the interviewers were encouraged to ask
questions and clarify any doubts. After each session, practical ex-
ercises on anthropometric measurements and 24‐h recalls were
conducted. Mothers and infants of the same age as the study par-
ticipants were invited to these exercises so that the interviewers
could rehearse the interview process before data collection. The
main investigator assessed and corrected the technique when nec-
essary. The teams also received training on how to respond
appropriately to women and family members who may have
questions about feeding their babies in line with the information
provided during the intervention and through telephone contacts,
encouraging families allocated to the intervention group to use the
booklets. Regular online meetings were also held for follow‐up and
to provide relevant feedback, reinforce the key points of the training
as well as share experiences and lessons learned in the field.

2.6 | Data Collection

Baseline characteristics were obtained during the first phase of
data collection at the maternity hospitals soon after enrolment
in the control group and before the intervention in the inter-
vention group. A standard questionnaire with 82 questions was
administered by the interviewers. Data were collected on the
pregnancy (taken from patient records), maternal health, so-
ciodemographic characteristics, and child's health since birth.
In this study, we assessed characteristics of the mothers (age at
childbirth, years of formal education, employment, marital
status, prepregnancy and gestational conditions and monthly
household income) and children (gestational age, sex, birth
weight and length and type of childbirth).

Data collection at 6 and 12 months of age was performed through
home visits conducted from April 2019 to January 2020. Mothers
and/or family members were once again contacted by telephone
by interviewers not involved in the randomisation process to
schedule the interviews. In a few cases for which it was not
possible to collect data at home, the participants were invited to
visit other data collection sites (i.e., federal universities) and
received monetary compensation to cover the costs.

The complete assessments involved the administration of
questionnaires with 89 and 63 questions at 6 and 12 months of
age, respectively, with both quantitative and qualitative ap-
proaches, along with haemoglobin and dental assessments at
12 months of age. The questionnaires were developed especially

for the study and addressed family characteristics, infant feed-
ing as well as mother's and child's anthropometric data. In this
study, we used data obtained through the complementary food
introduction questionnaires on breastfeeding, infant formula,
cow's milk and toddler milk, and the consumption of AS and
UPFs. In addition, we used the children's 24‐h recalls for the
determination of AS and UPF consumption in grams per day
collected at the two time points using the multiple‐pass method.

2.7 | Outcomes

The randomised trial was designed to investigate eight primary
outcomes, which included the consumption of AS and UPFs,
weight gain, dental caries, anaemia, and breastfeeding in the
first year of life. In the present study, we focused on dietary
variables, with the assessment of the effectiveness of the inter-
vention at the offer and the consumption of AS and NOVA food
groups (including UPFs) at 6 and 12 months of age. The prev-
alence of exclusive breastfeeding up to 6 months of age, com-
plementary breastfeeding from 6 to 12 months and the offer of
infant formula, cow's milk, and toddler milk throughout the
first year of life were also presented.

There are several distinctions among types of sugar (nonmilk
extrinsic sugars [33], added sugars [37] and free sugars [38]).
Considering that AS is the most comprehensive term and free
sugars include sugars naturally present in fruit juices, widely
consumed by children in Brazil, we decided to focus on AS.
Examples include but are not limited to white and brown sugar,
cane sugar, dextrose, molasses, and all types of syrups. Food
items were considered UPFs based on the NOVA classification
system, based on whether the list of ingredients contains at least
one cosmetic additive or substance of rare culinary use [39].
According to NOVA, all breast milk substitutes and follow‐up
formulas are classified as ultra‐processed due to the manu-
facturing process [39, 40]. Exclusive breastfeeding was defined
as breastfeeding as the only food without the consumption of
tea, water, or other liquids except for medications as well as
vitamin and mineral supplements [41].

A questionnaire was created to investigate the introduction of
foods to infants in the first year of life besides breast milk, such
as infant formula, cow's milk, toddler milk, AS and 31 pre-
determined foods and beverages (15 of which are ultra‐
processed). During the home visits at the 6‐ and 12‐month
follow‐ups, mothers and family members were asked if the child
had ever consumed the food item, in which month it was of-
fered for the first time (introduction period) and for how long
the item was offered from the 1st to the 12th month of age. The
data analysed in this study considered children who had ever
received AS and each of the 15 UPFs and beverages at 6 and
12 months of age and whether each infant had received breast
milk and its substitutes at each month from birth to the
12th month of life.

To estimate the amount of AS and NOVA food groups
(minimally processed, processed and UPFs) consumed by chil-
dren in grams and calories, we assessed the 24‐h recalls col-
lected using the multiple‐pass method at 6 and 12 months of
age. During the home visits, mothers or family members were
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asked by a nutritionist/dietitian (trained with the same proto-
col) to recall and report all foods and beverages consumed in
the preceding 24 h [42]. Details on food types, amounts, recipes,
and brands were collected. Common household measurements
(e.g., teaspoons, tablespoons, cups and serving sizes) were used
to help the mothers report the amounts of food given to their
children and standardise portion sizes. These measurements
were subsequently converted into grams using a table for the
assessment of food consumption in household measurements
(Pinheiro, 2008). Breast milk consumption was not estimated in
calories and was, therefore, not included in the analysis of total
daily energy intake. This information was entered into the
Dietbox software programme (Dietbox®, Porto Alegre, Brazil,
2013) to generate the children's food reports. All food items
listed were further classified into NOVA food groups by a
member of the research team not involved in the data collection
process. Discrepancies were discussed with the coordinator of
the study until a consensus was reached.

For the estimate of AS, each food and beverage was analysed to
identify potential sources of AS. Subsequently, sugar content in
food items was estimated using the food nutrition label pro-
vided by the manufacturers. When AS content was not available
on the nutrition label, the Nutrition Composition Tables of
Foods Consumed in Brazil [43] and the US Department of
Agriculture's National Nutrient Database for Standard Refer-
ence [44] were used. If food items were not described in the
tables, estimates were performed by comparisons with equiva-
lent products. This method was based on Luie et al. [45], which
has been recently adapted and validated for use in Brazil [46]
and has been used by our research group in a previous publi-
cation [31].

2.8 | Sample Size

The sample size for the study was calculated using the G*Power
software package, version 3.1.9.6 (University of Düsseldorf,
Düsseldorf, Germany, 2019) based on the expected reduction in
the prevalence of children who received sugar at 6 months of
age [30, 47]. The z‐test was used to estimate the difference
between two independent proportions (P2 = 0.6 and P1 = 0.3),
considering a power of 85% and 5% significance level. This
yielded a sample size of 39 for each group. After that, a design
effect of 1.3 was added, which determined a sample size of 50
children per group and 100 children per region, totalling 300
children. Considering a possible 35% dropout rate, a minimum
of 462 children needed to be enroled at the beginning of the
study. Post‐hoc analysis using t tests to estimate the difference
between two independent means and z‐tests to estimate the
difference between two independent proportions were used to
calculate the achieved power of the variables used in this study,
and only those with sufficient power were presented.

2.9 | Statistical Methods

The database was managed using the Research Electronic Data
Capture (REDCap) (Vanderbilt University, Tennessee, USA,
2004) hosted at the Federal University of Health Sciences of
Porto Alegre. REDCap is a web‐based software platform

designed to support data capture for research studies [48]. Its
use enabled all collaborating centres to enter their data on the
online platform, which were subsequently downloaded and
analysed with the aid of the Statistical Package for the Social
Sciences, version 21.0 (SPSS Statistics for Windows, IBM Corp,
2012) by the team at the coordinating centre.

The researchers who assessed the outcomes were blinded to the
group to which the mother–child pairs were allocated. Gen-
eralised estimating equations (GEEs) were used to test asso-
ciations and effect sizes were reported as prevalence ratios (PR)
and mean difference (95% confidence interval). Prevalence
ratios greater than 1 indicate a greater risk of offering AS and
UPFs in the control group, whereas values less than 1 indicate a
lower risk. The consumption of AS and NOVA food groups in
grams were also compared through GEEs and expressed as
mean and standard deviation as well as percentage of contri-
bution to total daily energy intake. The decision to use GEEs
was defined after a counselling session with a statistician not
involved in the study based on the clustered and longitudinal
nature of the trial, assuming the correlation of the participants
included in the study [49, 50].

Sample sizes for each variable can vary according to data
availability, as missing data were not imputed by the research
team. The presence of outliers was investigated for quantitative
variables (AS and NOVA food group intake in grams) using
boxplots and no values were excluded. All data were treated as
intention‐to‐treat analysis, meaning that all participants were
analysed according to their original group assignment. As an
additional analysis, baseline characteristics were compared
between the intervention and control groups using the Mann–
Whitney U test for continuous variables or ANOVA for cate-
gorical variables, after the determination of the distribution
(normal or nonnormal) of these variables using the
Kolmogorov−Smirnov test. Statistical significance was set at 5%
(p< 0.05) for all analyses.

3 | Results

Data collection was performed at all three centres in the same
period. From September to December 2018, a total of 850
mother–child pairs were assessed for eligibility; 282 did not
meet the inclusion criteria and 52 refused to participate. The
major reason for not meeting the inclusion criteria was the
mother's age under 18 years (144; 51.1%), gestational age less
than 37 weeks (64; 22.7%) and infants with infectious diseases
(55; 19.5%), such as syphilis. The 516 women who consented to
participate were assigned to either the intervention (n= 261) or
control (n= 255) groups according to children's week of birth.
All mothers allocated to the intervention group received the
study booklets during the dietary counselling session, and 149
(57.1%) received at least one of the five monthly phone calls to
reinforce the intervention (data not shown in table). From April
to August 2019, the first follow‐up was completed with 197
(75.5%) and 188 (73.7%) participants from intervention and
control groups, respectively, when the children were 6 months
of age. From September 2019 to January 2020, the second
follow‐up was completed with 181 (69.3%) and 173 (67.8%)
participants from the intervention and control groups,
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respectively, when the children were 12 months of age. Reasons
for losses between follow‐ups are listed in Figure 2.

The baseline characteristics of the study participants are presented
in Table 1. Only child's sex differed significantly between groups
(males: 51.2% in the intervention group vs. 41.7% in the control
group; p=0.008). The mean mother's age was 27 years; 24% of
mothers had ≤ 8 years of formal schooling and 43% were em-
ployed (most of them on paid maternity leave) when the interview
was conducted. Pregestational BMI was ≥ 25 kg/m2 in nearly 50%
of the sample and about 15% of families were nonnuclear. Income
was lower than three times the monthly minimum wage in 77% of
families (national monthly minimum wage in 2018=R$954,
equivalent to approximately 753 US dollars in 2018 currency).

At 6 months of age, lower offers were found of cake (PR = 0.59;
95% CI: 0.40–0.88; p= 0.010), sugary milk beverages (PR = 0.82;
95% CI: 0.74–0.90; p< 0.001), sweetened juice (PR = 0.68; 95%
CI: 0.50–0.93; p= 0.016) and chocolate (PR = 0.53; 95% CI:
0.29–0.97; p= 0.041) in the intervention group. The lower
consumption of AS (PR = 0.82; 95% CI: 0.66–1.00; p= 0.053),
cream cheese dessert (PR = 0.75; 95% CI: 0.56–1.02; p= 0.066)
and flavoured gelatine (PR = 0.57; 95% CI: 0.33–1.01; p= 0.055),

were considered at the threshold of statistical significance. At
12 months of age, the intervention was effective at reducing the
proportion of children exposed to baby cereal (PR = 0.80; 95%
CI: 0.64–1.00; p= 0.049), cookies with filling (PR = 0.89; 95% CI:
0.81–0.98; p= 0.024) and candies (PR = 0.85; 95% CI: 0.77–0.93;
p= 0.001) (Table 2).

Table 3 shows the impact of the intervention on dietary out-
comes measured through 24‐h recalls. The foods consumed by
children were classified based on the NOVA system (Table S3).
Children allocated to the intervention group had lower con-
sumption of UPFs at 6 months of age (difference: −20.69 g/day;
95% CI: −37.87 to −3.50; p= 0.018) and 12 months of age
(difference: −32.51 g/day; 95% CI: −61.03 to −3.99; p= 0.025).
Lower consumption of processed foods (difference: −52.75 g/
day; 95% CI: −94.36 to −11.15; p= 0.013) and AS (difference:
−4.92 g/day; 95% CI: −9.43 to −0.41; p= 0.033) was also found
in the intervention group at 12 months of age.

The percentage contribution of NOVA food groups and AS to
total daily energy intake is displayed in Figure 3 and Table 3.
According to the analysis, the percentage contribution of min-
imally processed foods to total daily energy intake at 6 months

FIGURE 2 | Study flow diagram.
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of age was higher in the intervention group than in the control
group (45.35% vs. 37.88%; p= 0.043) and the share of UPFs
(26.30% vs. 34.34%; p= 0.019) and AS (4.10% in intervention
group vs. 5.53% in control group; p= 0.029) was lower in the
intervention group. The intervention was effective at reducing
the percentage of calories provided UPFs (6.82% in the inter-
vention group vs. 8.93% in the control group; p= 0.031) to total
daily energy intake at 12 months of age.

The type of milk offered to children from the 1st to the
12th month of age was investigated through food introduction
questionnaires at 12 months of age. Table 4 summarises the
prevalence of exclusive breastfeeding, breastfeeding, infant
formula, cow's milk and toddler milk in the intervention and
control groups. The intervention was effective at sustaining the
offer of exclusive breastfeeding for a longer period of time, with
a higher frequency in the intervention group in the first 30 days
of life (92.6% vs. 88.5%; PR = 1.05; 95 CI%: 1.00−1.09; p= 0.046)
as well as at 4 (38.2% vs. 27.2%; PR = 1.40; 95 CI% 1.20−1.64;
p< 0.001) and 6 (14.2% vs. 6%; PR = 2.38; 95 CI: 1.75−3.25;
p< 0.001) months of age. Fewer mothers and/or family mem-
bers in the intervention group reported offering infant formula
at 1 (p= 0.004) and 3 (p= 0.036) months of age, cow's milk at 4
(p< 0.001) months of age and toddler milk at 5 (p= 0.008), 8
(p= 0.026), 9 (p= 0.025) and 12 (p= 0.005) months of age.

4 | Discussion

The consumption of highly processed foods rich in AS, sodium
and fat increases daily energy intake and adiposity from
childhood to early adulthood [51, 52]. Despite this, most

intervention studies focus on the promotion of healthy infant
feeding practices [53, 54] and not on the prevention of non-
recommended foods, such as UPFs. The results of our study
showed that counselling mothers and family members on the
health risks of AS and UPFs in a postnatal environment was
effective at preventing the early introduction of UPFs and
reducing the consumption of AS and UPFs in the first year
of life.

With regard to reducing the early introduction of UPFs, we
found a lower exposure to UPFs at 6 and 12 months of age
among the children in the intervention group compared with
those in the control group. A possible explanation is that family
members changed their behaviour towards infant feeding
practices. This may be related to the strategy employed in this
study, which addressed some of the main constructs of the
Health Belief Model (HBM) [55], clarifying the severity and
benefits of intervention purposes during the orientation session
and improving mother's sense of barriers and self‐efficacy
through monthly telephone calls. When dietary educational
programmes include behaviour modification techniques, the
likelihood of increased efficacy is enhanced [56] due to the
greater focus on specific behaviours and practices [57]. Another
possible explanation for the positive results found in this study
is that the UNICEF booklet contains a clear message against AS
(Step 2) and UPFs (Step 8).

In addition, we found a 22.8% and 23.4% reduction in the
absolute gram per day consumption of UPFs and AS at
12 months of age, respectively. This may be due to either the
knowledge the mothers gained in the first 6 months, which was
extended through the first year of life, and/or the lower offer of

TABLE 1 | Baseline characteristics of participants (n= 516).

Intervention (n= 261)a Control (n= 255)a

Characteristics n/total, % n/total, %

Mothers

Age at childbirth (years), mean, SD 27.34 6.80 27.22 6.61

Formal education, ≤ 8 years 66/260 25.4% 57/249 22.9%

Employed 111/261 42.5% 110/255 43.1%

On paid maternity leave 60/65 92.3% 65/67 97.0%

Pregestational BMI, ≥ 25 kg/m2 120/226 51.9% 111/219 48.1%

Gestational weight gain (kg), mean, SDb 12.37 7.14 11.98 6.01

First child 102/259 39.4% 102/255 40.0%

Marital status, unmarried 45/259 17.4% 37/255 14.5%

Household monthly income, < 3 x mmwb 138/181 76.2% 137/178 77.0%

Children

Gestational age (weeks), mean, SDb 39.15 1.13 39.21 1.09

Sex, male 147/261 51.2% 111/255 41.7%

Birth weight, < 2500 g 6/260 2.3% 7/254 2.8%

Birth length, < 48 cm 61/258 23.6% 73/253 28.9%

Type of childbirth, caesarean 103/259 39.8% 84/253 33.2%

aSample size varies according to data availability;
bNational monthly minimum wage in 2018 = R$954, equivalent to approximately 753 US dollars in 2018 currency.
Abbreviation: SD, standard deviation.
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nonrecommended foods at 6 months in the intervention group
helped protect the development of children's food preferences,
subsequently reducing their consumption at 12 months of age.
This rationale is based on the theory of food preference devel-
opment, which begins in utero [58] and is reinforced by the type
of milk (i.e., breast milk and/or infant formula) [59] as well as
foods and beverages offered during complementary feeding [60,
61]. Previous studies showed that the early introduction of
sweet‐tasting foods may promote an increase in sweet and salty
taste preferences [62, 63] and affect food preferences in child-
hood [20, 64] even when exposure to these foods is considered
minimal [65].

With regard to the contribution of NOVA food groups to total
daily energy intake, the intervention provided an increase in
minimally processed foods as well as a decrease in UPFs and AS
at 6 months of age. However, UPF consumption accounted for
nearly 30% of daily energy intake among 12‐month‐old children
in both intervention and control groups, which is consistent
with findings reported in studies conducted in Brazil (30%) and
other low‐ to middle‐income countries, such as Mexico (29.8%)
and Chile (28.6%) [65–68]. The decrease in the consumption of
UPFs and AS found in our study are promising results, as it is
well established that early UPF consumption is associated with
obesity‐related indicators in childhood [11, 12, 69].

For breastfeeding, women in the intervention group also re-
ported a higher frequency of exclusive breastfeeding at 4 and
6 months of age compared with the control group. It is
important to note that the frequency of breastfeeding in the
control group at 6 months of age (6.0%) was higher than what
was reported in a national study in Brazil in which only 1.3% of
children are exclusively breastfed in the same age group [70].
The higher frequency of exclusive breastfeeding in the control
group may also be explained by the fact that all hospitals par-
ticipating in the study belong to the BFHI, which is a worldwide
initiative with recognised positive impacts on breastfeeding in
the short, medium, and long terms [35]. Given that neither of

the two booklets focused on specific messages with regard to
breastfeeding, except for Step 1 of the UNICEF booklet (Only
breast milk for the first 6 months), it is possible that, at least in
part, the emphasis on preventing nonrecommended foods en-
abled mothers in the intervention group to breastfeed ex-
clusively for a longer period of time, preventing the culturally
encouraged early offer of tea, breast milk substitutes, juices and
homemade porridges [71]. This hypothesis is supported by
evidence that breastfeeding is a long‐term protective factor for
UPF consumption [72–74] and that UPF consumption is asso-
ciated with the absence of breastfeeding between 6 and
24 months of age [75].

Analysing the consumption of breast milk substitutes, the
effectiveness of the intervention varied with the age of the child,
reflecting a current practice among low‐income families in Bra-
zil. We found three different kinds of milk offered to infants in
the first year of life: formula, cow's milk and toddler milk. The
choice for each may be related to the prescription, price, informal
counselling and local marketing. However, the lower prevalence
of toddler milk from 5 to 12 months in the intervention group
can be interpreted as one of the impacts of the intervention, as
this product has AS and is classified as a UPF. In an attempt to
limit the dissemination of such practices, the Brazilian Consumer
Protection Institute has launched national campaigns to draw
attention to toddler milk consumption [76] and the latest Lancet
series on breastfeeding outlined the most common strategies
used by the breast milk substitute industry [77].

To fully appreciate our results, it is important to discuss the
limitations of our study. First, despite randomisation, the sex of
the children was unbalanced at baseline. In this age group,
however, we believe that no potential biological differences
influence taste preferences and/or food consumption that could
bias the results. Second, reinforcement of the intervention
through telephone calls was relatively low, as not all women
could be reached by telephone due to logistic issues. However, all
family members allocated to the intervention group received the

FIGURE 3 | Percentage of total daily energy intake from NOVA food groups and added sugar at 6 and 12 months of age.
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same booklets, which contained all information reinforced
through the calls. Lastly, a single 24‐h recall with the multiple‐
pass method may not be sufficient to describe an individual's
usual food intake. Despite these limitations, the strengths of our
study, primarily that it was a randomised, multisite study with
high‐quality control, provide confidence in the results presented.

5 | Conclusion

In conclusion, an intervention provided to mothers and
family members was effective at preventing the introduction
and reducing the consumption of UPFs and AS in the
first year of life. Furthermore, the effectiveness of this
intervention helps refute the argument that it is unrealistic
to advise newborn mothers to avoid the early introduction of
UPFs and AS. Thus, we believe that similar approaches
could be implemented as public policies tailored to other
hospitals belonging or not to the BFHI. Future studies
should examine facilitators and barriers to the adherence of
interventions aimed at preventing the consumption of UPFs
and AS as well as the impact of these strategies on health
outcomes throughout childhood.

Author Contributions

Paola S. Baratto collected the data, performed the statistical analysis,
wrote the paper, and assumed primary responsibility for the final
content. Daniel J. Hoffman and Carlos A. Feldens revised the paper.
Márcia R. Vitolo designed the study and revised the paper. Júlia L.
Valmórbida and Paula S. Leffa collected the data and revised the paper.
All authors reviewed and commented on subsequent drafts of the
manuscript.

Acknowledgements

This study was funded by the National Council for Scientific and
Technological Development (CNPq) N°408125/2017‐9. The funding
source had no involvement and imposed no restrictions on publication.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

Data that support the findings of this study are available from the
corresponding author upon reasonable request.

Peer Review

The peer review history for this article is available at https://www.
webofscience.com/api/gateway/wos/peer-review/10.1111/jhn.70022.

Transparency Declaration

The lead author affirms that this manuscript is an honest, accurate, and
transparent account of the study being reported. The reporting of this work
is compliant with CONSORT guidelines. The lead author affirms that no
important aspects of the study have been omitted and that any discrep-
ancies from the study as planned (Clinicaltrials.gov NCT03841123) have
been explained.

References

1. F. Juul, N. Parekh, E. Martinez‐Steele, C. A. Monteiro, and
V. W. Chang, “Ultra‐Processed Food Consumption Among US Adults
From 2001 to 2018,” The American Journal of Clinical Nutrition 115
(2022): 211–221.

2. C. A. Monteiro, R. B. Levy, R. M. Claro, I. R. R. de Castro, and
G. Cannon, “Increasing Consumption of Ultra‐Processed Foods and
Likely Impact on Human Health: Evidence From Brazil,” Public Health
Nutrition 14 (2010): 5–13.

3. C. A. Feldens, M. R. Vítolo, R. R. Maciel, P. S. Baratto,
P. H. Rodrigues, and P. F. Kramer, “Exploring the Risk Factors for
Early‐Life Sugar Consumption: A Birth Cohort Study,” International
Journal of Paediatric Dentistry 31 (2021): 223–230.

4. M. Marino, F. Puppo, C. Del Bo', et al., “A Systematic Review of
Worldwide Consumption of Ultra‐Processed Foods: Findings and Crit-
icisms,” Nutrients 13 (2021): 2778.

5. P. P. Machado, E. M. Steele, M. L. C. Louzada, et al., “Ultra‐
Processed Food Consumption Drives Excessive Free Sugar Intake
Among all Age Groups in Australia,” European Journal of Nutrition 59
(2020): 2783–2792.

6. D. Neri, E. Martinez‐Steele, C. A. Monteiro, and R. B. Levy, “Con-
sumption of Ultra‐Processed Foods and Its Association With Added
Sugar Content in the Diets of US Children, NHANES 2009‐2014,”
Pediatric Obesity 14 (2019): e12563.

7. J. Y. Polsky, J.‐C. Moubarac, and D. Garriguet, “Consumption of
Ultra‐Processed Foods in Canada,” Health Reports 31 (2020): 3–15.

8. K. Sparrenberger, R. R. Friedrich, M. D. Schiffner, I. Schuch, and
M. B. Wagner, “Ultra‐Processed Food Consumption in Children From a
Basic Health Unit,” Jornal de Pediatria 91 (2015): 535–542.

9. L. Wang, E. Martínez Steele, M. Du, et al., “Trends in Consumption of
Ultraprocessed Foods Among US Youths Aged 2‐19 Years, 1999‐2018,”
Journal of the American Medical Association 326 (2021): 519–530.

10. M. B. Bably, R. Paul, S. B. Laditka, and E. F. Racine, “Factors
Associated With the Initiation of Added Sugar Among Low‐Income
Young Children Participating in the Special Supplemental Nutrition
Program for Women, Infants, and Children in the US,” Nutrients 13
(2021): 3888.

11. C. S. Costa, B. Del‐Ponte, M. C. F. Assunção, and I. S. Santos,
“Consumption of Ultra‐Processed Foods and Body Fat During Child-
hood and Adolescence: A Systematic Review,” Public Health Nutrition
21 (2018): 148–159.

12. L. Elizabeth, P. Machado, M. Zinöcker, P. Baker, and M. Lawrence,
“Ultra‐Processed Foods and Health Outcomes: A Narrative Review,”
Nutrients 12 (2020): 1955.

13. C. S. Costa, F. Rauber, P. S. Leffa, C. N. Sangalli,
P. D. B. Campagnolo, and M. R. Vitolo, “Ultra‐Processed Food Con-
sumption and Its Effects on Anthropometric and Glucose Profile: A
Longitudinal Study During Childhood,” Nutrition, Metabolism, and
Cardiovascular Diseases 29 (2019): 177–184.

14. P. S. Leffa, D. J. Hoffman, F. Rauber, C. N. Sangalli,
J. L. Valmórbida, and M. R. Vitolo, “Longitudinal Associations Between
Ultra‐Processed Foods and Blood Lipids in Childhood,” British Journal
of Nutrition 124 (2020): 341–348.

15. F. Rauber, P. D. B. Campagnolo, D. J. Hoffman, and M. R. Vitolo,
“Consumption of Ultra‐Processed Food Products and Its Effects on
Children's Lipid Profiles: A Longitudinal Study,” Nutrition, Metabolism,
and Cardiovascular Diseases 25 (2015): 116–122.

16. J. L. Valmorbida, P. S. Baratto, P. S. Leffa, C. N. Sangalli, J. A. Silva,
and M. R. Vitolo, “Consumption of Ultra‐Processed Food Is Associated
With Higher Blood Pressure Among 6‐Year‐Old Children From
Southern Brazil,” Nutrition Research (2023), https://www.sciencedirect.
com/science/article/pii/S0271531723000507.

12 of 14 Journal of Human Nutrition and Dietetics, 2025

https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/jhn.70022
https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/jhn.70022
https://www.sciencedirect.com/science/article/pii/S0271531723000507
https://www.sciencedirect.com/science/article/pii/S0271531723000507


17. M. B. Vos, J. L. Kaar, J. A. Welsh, et al., “Added Sugars and Car-
diovascular Disease Risk in Children: A Scientific Statement From the
American Heart Association,” Circulation 135 (2017): e1017–e1034.

18. C. A. Feldens, I. F. dos Santos, P. F. Kramer, M. R. Vítolo,
V. S. Braga, and B. W. Chaffee, “Early‐Life Patterns of Sugar Con-
sumption and Dental Caries in the Permanent Teeth: A Birth Cohort
Study,” Caries Research 55 (2021): 505–514.

19. C. A. Feldens, E. R. J. Giugliani, Á. Vigo, and M. R. Vítolo, “Early
Feeding Practices and Severe Early Childhood Caries in Four‐Year‐Old
Children From Southern Brazil: A Birth Cohort Study,” Caries Research
44 (2010): 445–452.

20. G. K. Beauchamp and J. A. Mennella, “Early Flavor Learning and Its
Impact on Later Feeding Behavior,” Journal of Pediatric
Gastroenterology and Nutrition 48 (2009): S25.

21. A. H. Lichtenstein, L. J. Appel, M. Vadiveloo, et al., “2021 Dietary
Guidance to Improve Cardiovascular Health: A Scientific Statement
From the American Heart Association,” Circulation 144 (2021):
e472–e487.

22. Z. S. Lassi, F. Rind, O. Irfan, R. Hadi, J. K. Das, and Z. A. Bhutta,
“Impact of Infant and Young Child Feeding (IYCF) Nutrition Inter-
ventions on Breastfeeding Practices, Growth and Mortality in Low‐ and
Middle‐Income Countries: Systematic Review,” Nutrients 12 (2020): 722.

23. M. R. Jeans, M. J. Landry, S. Vandyousefi, et al., “Effects of a School‐
Based Gardening, Cooking, and Nutrition Cluster Randomized Con-
trolled Trial on Unprocessed and Ultra‐Processed Food Consumption,”
Journal of Nutrition (2023), https://www.sciencedirect.com/science/
article/pii/S0022316623375564.

24. J.‐L. Lyu, Z. Liu, S. Zhou, et al., “The Effect of a Multifaceted Inter-
vention on Dietary Quality in Schoolchildren and the Mediating Effect of
Dietary Quality Between Intervention and Changes in Adiposity Indicators:
A Cluster Randomized Controlled Trial,” Nutrients 14 (2022): 3272.

25. M. Barragan, V. Luna, A. J. Hammons, et al., “Reducing Obesogenic
Eating Behaviors in Hispanic Children Through a Family‐Based,
Culturally‐Tailored RCT: Abriendo Caminos,” International Journal of
Environmental Research and Public Health 19 (2022): 1917.

26. D. Feng, H. Song, M. C. Esperat, and I. Black, “A Multicomponent
Intervention Helped Reduce Sugar‐Sweetened Beverage Intake in Eco-
nomically Disadvantaged Hispanic Children,” American Journal of
Health Promotion 30 (2016): 594–603.

27. J. Gowland‐Ella, S. Batchelor, M. David, P. Lewis, and N. Kajons,
“The Outcomes of Thirsty? Choose Water! Determining the Effects of a
Behavioural and an Environmental Intervention on Water and Sugar
Sweetened Beverage Consumption in Adolescents: A Randomised
Controlled Trial,” Health Promotion Journal of Australia 34 (2023):
410–419.

28. C. R. Smit, R. N. de Leeuw, K. E. Bevelander, et al., “Promoting
Water Consumption Among Children: A Three‐Arm Cluster Rando-
mised Controlled Trial Testing a Social Network Intervention,” Public
Health Nutrition 24 (2021): 2324–2336.

29. S. Rosenstock, A. Ingalls, R. Foy Cuddy, et al., “Effect of a Home‐
Visiting Intervention to Reduce Early Childhood Obesity Among Native
American Children: A Randomized Clinical Trial,” JAMA Pediatrics 175
(2021): 133–142.

30. M. R. Vitolo, G. A. Bortolini, C. A. Feldens, and M. de L. Drachler,
“Impacts of the 10 Steps to Healthy Feeding in Infants: A Randomized
Field Trial,” Cad Saude Publica 21 (2005): 1448–1457.

31. P. S. Baratto, J. L. Valmórbida, P. D. S. Leffa, C. N. Sangalli,
C. A. Feldens, and M. R. Vitolo, “Primary Health Care Intervention
Reduces Added Sugars Consumption During Childhood,” Journal of
Nutrition Education and Behavior 53, no. 21 (2021): 999–1007.

32. B. Lazzeri, V. B. Leotti, B. Soldateli, et al., “Effect of a Healthy Eating
Intervention in the First Months of Life on Ultraprocessed Food

Consumption at the Age of 4–7 Years: A Randomised Clinical Trial
With Adolescent Mothers and Their Infants,” British Journal of
Nutrition 126 (2021): 1048–1055.

33. Committee on Medical Aspects of Food Policy, editor. Dietary Refer-
ence Values for Food Energy and Nutrients for the United Kingdom:
Report. 18. impression. TSO, 1991), 212.

34. World Health Organization. Promoting and Supporting Breast‐
Feeding: The Special Role of Maternity Services (1989).

35. Brazil Ministry of Health of Brazil. Secretariat of Primary Health
Care. Health Promotion Department. Dietary Guidelines for Brazilian
Children Under 2 Years of Age [online resource]/Ministry of Health of
Brazil (2021).

36. USDA. 2015‐2020 Dietary Guidelines for Americans. 2015.

37. WHO. Guideline: Sugars Intake for Adults and Children (World
Health Organization, 2015), 59.

38. C. A. Monteiro, G. Cannon, R. B. Levy, et al., “Ultra‐Processed
Foods: What They are and how to Identify Them,” Public Health
Nutrition 22 (2019): 936–941.

39. K. F. da Rocha, C. R. de Araújo, I. L. de Morais, P. Padrão, P. Moreira,
and K. D. S. Ribeiro, “Commercial Foods for Infants Under the Age of
36 Months: An Assessment of the Availability and Nutrient Profile of
Ultra‐Processed Foods,” Public Health Nutrition 24 (2021): 3179–3186.

40. WHO. Indicators for Assessing Breastfeeding Practices. 1991.

41. FAO. Dietary Assessment. A Resource Guide to Method Selection
and Application in Low Resource Settings. 2018.

42. Núcleo de Estudos e Pesquisas em Alimentação – NEPA UE de C–
U. Tabela Brasileira de Composição de Alimentos – TACO 4a edição
revisada e ampliada. 2011.

43. US Department of Agriculture ARS. USDA National Nutrient Da-
tabase for Standard Reference, Release 26. 2013.

44. J. C. Y. Louie, H. Moshtaghian, S. Boylan, et al., “A Systematic
Methodology to Estimate Added Sugar Content of Foods,” European
Journal of Clinical Nutrition 69 (2015): 154–161.

45. T. Scapin, J. C. Y. Louie, S. Pettigrew, et al., “The Adaptation, Val-
idation, and Application of a Methodology for Estimating the Added
Sugar Content of Packaged Food Products When Total and Added Sugar
Labels are not Mandatory,” Food Research International 144 (2021):
110329.

46. M. R. Vitolo, M. L. C. Louzada, and F. Rauber, “Positive Impact of
Child Feeding Training Program for Primary Care Health Professionals:
A Cluster Randomized Field Trial,” Revista Brasileira de Epidemiologia
17 (2014): 873–886.

47. P. A. Harris, R. Taylor, R. Thielke, J. Payne, N. Gonzalez, and
J. G. Conde, “Research Electronic Data Capture (REDCap)—A
Metadata‐Driven Methodology and Workflow Process for Providing
Translational Research Informatics Support,” Journal of Biomedical
Informatics 42 (2009): 377–381.

48. K.‐Y. Liang and S. L. Zeger, “Longitudinal Data Analysis Using
Generalized Linear Models,” Biometrika 73 (1986): 13–22.

49. S. L. Zeger and K.‐Y. Liang, “Longitudinal Data Analysis for Discrete
and Continuous Outcomes,” Biometrics 42 (1986): 121–130.

50. K. Chang, N. Khandpur, D. Neri, et al., “Association Between
Childhood Consumption of Ultraprocessed Food and Adiposity Tra-
jectories in the Avon Longitudinal Study of Parents and Children Birth
Cohort,” JAMA Pediatrics 175 (2021): e211573.

51. A. Livingston, F. Cudhea, Z. Wang, M. Du, D. Mozaffarian, and
F. F. Zhang, “Ultra‐Processed Food Consumption and Obesity Among
US Children,” Current Developments in Nutrition 4 (2020): nzaa063_054.

52. T. Vaivada, Z. S. Lassi, O. Irfan, et al., “What can Work and how? An
Overview of Evidence‐Based Interventions and Delivery Strategies to

13 of 14

https://www.sciencedirect.com/science/article/pii/S0022316623375564
https://www.sciencedirect.com/science/article/pii/S0022316623375564


Support Health and Human Development From Before Conception to
20 Years,” The Lancet 399 (2022): 1810.

53. M. R. Vitolo, F. Rauber, P. D. B. Campagnolo, C. A. Feldens, and
D. J. Hoffman, “Maternal Dietary Counseling in the First Year of Life Is
Associated With a Higher Healthy Eating Index in Childhood,” The
Journal of Nutrition 140, no. 11 (2010): 2002–2007.

54. I. M. Rosenstock, “Historical Origins of the Health Belief Model,”
Health Education Monographs 2 (1974): 328–335.

55. Theory at a Glance: A Guide for Health Promotion Practice
(US Department of Health and Human Services, 2018).

56. S. Ash, I. Contento, M. D. Olfert, and P. A. Koch, “Position of the
Society for Nutrition Education and Behavior: Nutrition Educator
Competencies for Promoting Healthy Individuals, Communities, and
Food Systems: Rationale and Application,” Journal of Nutrition
Education and Behavior 55 (2023): 3–15.

57. J. A. Mennella, A. Johnson, and G. K. Beauchamp, “Garlic Ingestion
by Pregnant Women Alters the Odor of Amniotic Fluid,” Chemical
Senses 20 (1995): 207–209.

58. A. K. Ventura, “Developmental Trajectories of Bottle‐Feeding Dur-
ing Infancy and Their Association With Weight Gain,” Journal of
Developmental & Behavioral Pediatrics 38 (2017): 109–119.

59. C. A. Forestell and J. A. Mennella, “Early Determinants of Fruit and
Vegetable Acceptance,” Pediatrics 120 (2007): 1247–1254.

60. S. A. Sullivan and L. L. Birch, “Infant Dietary Experience and
Acceptance of Solid Foods,” Pediatrics 93 (1994): 271–277.

61. A. K. Ventura and J. A. Mennella, “Innate and Learned Preferences
for Sweet Taste During Childhood,” Current Opinion in Clinical
Nutrition and Metabolic Care 14 (2011): 379–384.

62. L. L. Birch, “Development of Food Preferences,” Annual Review of
Nutrition 19 (1999): 41–62.

63. J. D. Skinner, B. R. Carruth, W. Bounds, P. Ziegler, and K. Reidy,
“Do Food‐Related Experiences in the First 2 Years of Life Predict Die-
tary Variety in School‐Aged Children?,” Journal of Nutrition Education
and Behavior 34 (2002): 310–315.

64. J. A. Mennella, L. D. Lukasewycz, S. M. Castor, and
G. K. Beauchamp, “The Timing and Duration of a Sensitive Period in
Human Flavor Learning: A Randomized Trial,” The American Journal
of Clinical Nutrition 93 (2011): 1019–1024.

65. A. M. Spaniol, T. H. M. da Costa, A. M. Souza, and M. B. Gubert,
“Early Consumption of Ultra‐Processed Foods Among Children Under
2 Years Old in Brazil,” Public Health Nutrition 24 (2021): 3341–3351.

66. J. A. Marrón‐Ponce, T. G. Sánchez‐Pimienta, M. L. C. Louzada, and
C. Batis, “Energy Contribution of NOVA Food Groups and Socio-
demographic Determinants of Ultra‐Processed Food Consumption in
the Mexican Population,” Public Health Nutrition 21 (2018): 87–93.

67. G. Cediel, M. Reyes, M. L. da Costa Louzada, et al., “Ultra‐Processed
Foods and Added Sugars in the Chilean Diet (2010),” Public Health
Nutrition 21 (2018): 125–133.

68. M. L. da C. Louzada, C. dos S. Costa, T. N. Souza, G. L. da Cruz,
R. B. Levy, and C. A. Monteiro, “Impact of the Consumption of Ultra‐
Processed Foods on Children, Adolescents and Adults' Health: Scope
Review,” Cad Saude Publica 37 (2022): e00323020.

69. UFRJ. Breastfeeding: Prevalence and Practices of Breastfeeding in
Brazilian Children Under 2 Years of Age. Brazilian National Survey on
Child Nutrition (ENANI‐2019). 2021, https://enani.nutricao.ufrj.br/
index.php/relatorios/.

70. S. R. D. M. Saldiva, S. I. Venancio, A. G. C. Gouveia, A. L. S. Castro,
M. M. L. Escuder, and E. R. J. Giugliani, “Influência Regional No
Consumo Precoce De Alimentos Diferentes Do Leite Materno Em
Menores De Seis Meses Residentes Nas Capitais Brasileiras E Distrito
Federal,” Cadernos de Saúde Pública 27 (2011): 2253–2262.

71. A. M. Spaniol, T. H. M. da Costa, G. A. Bortolini, and M. B. Gubert,
“Breastfeeding Reduces Ultra‐Processed Foods and Sweetened Bever-
ages Consumption Among Children Under Two Years Old,” BMC
Public Health 20 (2020): 330.

72. R. M. Bielemann, L. P. Santos, C. S. Costa, A. Matijasevich, and
I. S. Santos, “Early Feeding Practices and Consumption of Ultra-
processed Foods at 6 y of Age: Findings From the 2004 Pelotas (Brazil)
Birth Cohort Study,” Nutrition 47 (2018): 27–32.

73. A. O. Olid, O. V. de la, O. E. Bueso, J. M. Moreno‐Villares,
M. Á. Martínez‐González, and N. Martín‐Calvo, “Longer Breastfeeding
Duration Is Associated With Lower Consumption of Ultra‐Processed
Foods in a Sample of Spanish Preschoolers: The SENDO Project,”
Journal of the Academy of Nutrition and Dietetics (2023), https://www.
sciencedirect.com/science/article/pii/S2212267223002885.

74. M. M. Soares, L. L. Juvanhol, S. A. V. Ribeiro, S. do S. Franceschini,
and R. M. A. Araújo, “Prevalence of Processed and Ultra‐Processed
Food Intake in Brazilian Children (6–24 Months) Is Associated With
Maternal Consumption and Breastfeeding Practices,” International
Journal of Food Sciences and Nutrition 72 (2021): 978–988.

75. IDEC. Gato Por Lebre. 2018, https://idec.org.br/materia/gato-por-
lebre-0.

76. L. The Lancet, “Unveiling the Predatory Tactics of the Formula Milk
Industry,” Lancet 401 (2023): 409.

77. D. Moher, S. Hopewell, K. F. Schulz, et al., “CONSORT 2010 Ex-
planation and Elaboration: Updated Guidelines for Reporting Parallel
Group Randomised Trials,” BMJ 340 (2010): c869.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section.

14 of 14 Journal of Human Nutrition and Dietetics, 2025

https://enani.nutricao.ufrj.br/index.php/relatorios/
https://enani.nutricao.ufrj.br/index.php/relatorios/
https://www.sciencedirect.com/science/article/pii/S2212267223002885
https://www.sciencedirect.com/science/article/pii/S2212267223002885
https://idec.org.br/materia/gato-por-lebre-0
https://idec.org.br/materia/gato-por-lebre-0

	Effectiveness of an Intervention to Prevent Ultra-Processed Foods and Added Sugar in the First Year of Life: A Multicentre Randomised Controlled Trial in Brazil
	1 Introduction
	2 Methods
	2.1 Trial Design
	2.2 Participants
	2.3 Intervention Group
	2.4 Control Group
	2.5 Interviewer Training
	2.6 Data Collection
	2.7 Outcomes
	2.8 Sample Size
	2.9 Statistical Methods

	3 Results
	4 Discussion
	5 Conclusion
	Author Contributions
	Acknowledgements
	Conflicts of Interest
	Data Availability Statement
	Peer Review
	Transparency Declaration
	References
	Supporting Information




