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Abstract

Studies on childhood feeding and current food consumption, according to the NOVA classi-
fication, in adults are scarce. The objective of this study was to evaluate the relationship between
childhood dietary practices and the current consumption of different categories of processed
foods in young adults using data from the Nutritionists’ Health Study (NutriHS) cohort. A
cross-sectional analysis was performed using data of 392 on nutrition undergraduate students
or nutritionists aged≥18 years. Current food consumption was assessed using a food frequency
questionnaire and the NOVA classification. The investigated childhood eating practices
included fruit and vegetable intake, exclusive breastfeeding, and other breastfeeding practices.
Participants breastfed with introduction of solid, semi-solid or soft foods before 6 months had
higher current consumption of processed foods than those who were not breastfed (β= 4.30;
95% confidence interval [CI]= 0.56–8.04) and those who did not have the habits of eating fruits
and vegetables during childhood consumed less unprocessed and minimally processed foods in
adulthood than those who ate fruits and vegetables during infancy (β=−3.76; 95% CI=−0.82
to −6.70). Further, later introduction of infant formula or other types of milk between 3 and 5
months of age had a lower current consumption of ultra-processed foods than those fed infant
formula or other types of milk before 1 month age of life (β=−3.09; 95% CI=−6.12 to −0.06).
In conclusion, childhood feeding practices were linked to food consumption in adult life in
NutriHS cohort, highlighting that the first 1000 days of life seems to impact on food choices
during adulthood, with potential to protect against nutrition-related diseases later in life.

Introduction

The types of food offered in the first 1000 days of life, especially breast milk, have an influence on
food choices throughout life and protection against the development of cardiometabolic disor-
ders,1 a phenomenon known as metabolic programming.2 This is because early exposure to cer-
tain environmental factors influences gene expression, thus affecting the emergence of chronic
diseases in adulthood.3 Human milk enables the child’s first contact with real food and ensures
that their nutrition is adequate to their needs in early life.4 Its composition, in addition to
nutrients essential for the baby, includes hormones, especially leptin, which plays an essential
role in controlling food intake and consequent regulation of nutritional status.5,6

Infant formulas have a greater amount of protein, which may favor the deposition of fat in
the first years of life due to the increase in insulin and Insulin Growth Factor 1 (IGF-1) secretion,
unlike breastfeeding, as breast milk has a lower protein content, which contributes to optimal
weight gain and fat deposition in childhood.7 Its effective practice also restricts the intake of age-
inappropriate foods, which are rich in sugars, sodium, and saturated fats. Moreover, breast-
feeding allows for better control of the portions ingested according to the baby’s own hunger
and satiety signals due to hormones present in breast milk, which shapes long-term physiologi-
cal processes responsible for maintaining energy balance; these hormones are absent in infant
formulas.8,9

The recommendations of the World Health Organization (WHO) on the practice of exclu-
sive breastfeeding (EBF) during the first 6 months and continued breastfeeding up to 2 years of
age or over coincide with this critical period.10 The global epidemiological analysis indicates that
breastfeeding decreases as the child grows and its prevalence is higher in less developed regions,
justified by the lower socioeconomic level and resulting restricted access to other types of food,
making human milk the main food source in early life.11 In contrast, babies from wealthier fam-
ilies have a higher consumption of infant formulas and other types of milk than breast milk,
possibly due to their marketing at the national level.12 In 2019, the global rates of EBF and con-
tinued breastfeeding was 42% and 65%, respectively, considering that there is a modest
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improvement for EBF, with an increase of only 7% points, but has
remained unchanged in certain geographical locations, such as
Latin America, since 2005.13 In the same year, following the trend
of breastfeeding rates similar to those in Latin America, only 52.7%
of Brazilian children under 6 months of age were on EBF and
53.1% of Brazilian children between 6 and 24 months, on comple-
mented breastfeeding.14

The duration of breastfeeding is associated with food consump-
tion throughout life.15 For instance, in a study including 403 chil-
dren aged 4–7 years, EBF for <4 months was associated with a
lower consumption of fruits and vegetables, classified in the cat-
egory of unprocessed and minimally processed foods. This was
linked to the detrimental greater inclusion of ultra-processed
foods;16 both food groups were organized according to the
NOVA classification, which considers the level of food processing
for its categorization.17

To date, limited studies have evaluated the association between
early childhood eating practices and food consumption in adults,
especially according to the NOVA classification, due to the need
for longitudinal studies. Therefore, a cohort of young nutritionists
and nutrition undergraduates can be advantageous since they are
(or are training to become) health professionals who deal with
dietary assessment on a daily basis and could apply their knowl-
edge and expertise to improve memory biases of their mothers,
consequently enhancing information precision on their early
childhood nutrition. This information precision is essential for
understanding how physiological processes can influence food
consumption throughout life and help prevent associated diseases.

We hypothesized that events occurring in the first 1000 days of
life have an influence on adequate food consumption during adult-
hood. Based on this, the present study aimed to evaluate the rela-
tionship between childhood eating practices and current
consumption of unprocessed and minimally processed as well as
processed and ultra-processed foods in young adults using data
from the Nutritionists’ Health Study (NutriHS) cohort.

Methods

Study design and population

The cross-sectional study used baseline data from the NutriHS
conducted in Fortaleza, Ceará; the data were collected from
2018 to 2019. Volunteers signed the Free and Informed Consent
Form, and the study was approved by the Ethics Committee of
State University of Ceará (CAAE n° 95402618.3.0000.5534).

The NutriHS is a longitudinal study conducted with a cohort of
undergraduates in nutrition and nutritionists graduated from three
universities campi in Brazil (the University of São Paulo, in Sao
Paulo city, the State University of Campinas, in Limeira city,
and the University of Fortaleza/State University of Ceara, in
Fortaleza city). Data on general health was collected through elec-
tronic and self-applied questionnaires (including socio-
demographic data, current health, early life factors, childhood
and current food consumption, and morbid personal and family
history) via an online platform (http://www.fsp.usp.br/nutrihs).18

The minimum sample size for the NutriHS was previously esti-
mated considering the detection of a correlation coefficient of
≥0.20 (alpha: 5% and beta: 20%), with an addition of 20% to cover
for follow-up losses. Thus, a minimum of 233 volunteers were
required for each center.19,20 For the present study, the same
parameters were considered for sample size estimation.

The recruitment for potential subjects was carried out by plac-
ing advertisements around campus and inviting students and
alumni by email messages. From all the recruited subjects, it
was estimated that 61% accessed the website and at least partially
filled the self-applied questionnaire. All undergraduates in nutri-
tion and newly graduated nutritionists, ageing 18 years or more
at baseline were included, and those that were pregnant at baseline,
with missing breastfeeding and FFQ data, or who presented a
dietary energy intake above 5,000 kcal/day were excluded
(Fig. 1), comprising 392 participants.

Health data

Volunteers who met the eligibility criteria were asked to complete
questionnaires using the e-NutriHS system (http://www.fsp.usp.
br/nutrihs), which were presented in blocks of questions.
Sociodemographic data (age, sex, skin color, family income, and
smoking status), events that occurred in the first 2 years of life, cur-
rent food consumption and nutritional status through self-
reported body weight and height for the calculation of body mass
index (BMI), calculated by dividing weight (in kilograms) by
height squared (inmeters), were investigated and classified accord-
ing to the World Health Organization cutoff values.21 Previous
studies indicate that self-reported weight and height are accurate
for calculating BMI in adults.22,23

Past events data collection: first 2 years of life

Participants were asked to fill part of the e-NutriHS questionnaire
with aspects concerning their first 2 years of life. To obtain the
information in a more reliable way, the volunteers were instructed
to consult their mothers or their birth cards. In particular, the fol-
lowing information was collected: breastfeeding practice and dura-
tion, introduction of infant formula or other types of milk, and
consumption of fruits and vegetables during childhood.

The practice of breastfeeding regardless of duration was catego-
rized as no or yes, and the duration of breastfeeding was catego-
rized as <6 months of life, 6–24 months of life, and ≥24
months of life. Type of feeding during the first 6 months of life
(main exposure) was classified as not breastfed, introduction of
solid, semi-solid or soft foods before 6 months, and EBF. The

Figure 1. Flowchart of selection of participants included in the present study,
Fortaleza, Brazil.
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introduction of infant formula or other types of milk was catego-
rized as follow:<1month of life of life, 1–3 months of life of life, 3–
5 months of life of life, and ≥6 months of life. The habit of eating
fruits and vegetables during childhood was categorized as yes
or no.

Current food consumption data

Current food consumption, the main outcome variable, was
assessed using a previously validated quantitative food frequency
questionnaire (FFQ).24 The quantitative FFQ contemplates the eat-
ing habits of individuals over a period of 1 year, identifying the
usual individual portion of 136 food items, with options for
frequencies (0–10 times), time units (day, week, month, or year)
and portions (described in homemade measures, grams, and milli-
meters). The data were processed in the Nutrition Data System for
Research (Nutrition Coordinating Center, University of
Minnesota, Minneapolis).25

Food consumption was assessed according to the NOVA clas-
sification, which categorizes foods into four groups according to
their level of processing and their processing purpose – unproc-
essed and minimally processed foods, processed culinary ingre-
dients, processed foods, and ultra-processed foods.26

According to the FFQ, food items were classified into 74
unprocessed or minimally processed foods, 3 processed culinary
ingredients, 19 processed foods, and 40 ultra-processed foods.

From this classification, the percentages of each group’s contri-
bution to the daily energy intake were calculated, based on previous
studies.27,28 Then, nutritional indicators were used to assess the
relationship between current food consumption and the duration
of EBF. The nutritional indicators chosen were carbohydrates,
dietary fiber, added sugar, lipids, saturated fats, and proteins, based
on the United States Department of Agriculture (USDA) National
Nutrient Database for Standard Reference25, and for which the
WHO has established recommendations for the consumption
for specific populations, which are independent of sex, age group,
and physiological status.29,30

Data analysis

Descriptive variables are expressed as absolute and relative values
ormean and standard deviation. For the association between child-
hood eating practices (dependent variable) and current food habits
(independent variables) a multiple linear regression model was
used, selection of co-variates was based on literature well-known
confounding factors. The linear trend between food consumption
and NOVA classification and EBF was assessed by using linear
regression analysis after adjusting for sex, age, and BMI. The beta
estimate and 95% confidence interval (95% CI) for the association
between current energy consumption from the NOVA classifica-
tion food groups and breastfeeding practice and eating practices
in childhood were evaluated by linear regression analysis using
an unadjusted model (crude) and a model adjusted for age (con-
tinuous, years), sex (men or women), BMI (continuous, kg/m2),
skin color/self-declared race (white or black/brown or others),
use of dietary supplement (yes or no), family income (<1 or 1–5
or 6–10 or >10 Brazilian minimum wages – equivalent to 257
USD per month), and smoking habit (yes or no).

For multiple models only participants with no missing data for
any of the variables were included.

Statistical analyses were performed using the Stata (version
12.0, 2011, StataCorp LP, College Station, TX). P< 0.05 was con-
sidered significant.

Results

Among the 392 participants (average age: 23.9 ± 5.9 years) with
complete breastfeeding and FFQ data, 83.2% participants were
women, 56.1% participants self-reported having black/brown skin
color, and 60.5% participants had family income of 1–5 minimum
wages. The mean BMI was 24.2 ± 4.1 kg/m2, and 60.5% partici-
pants were classified as eutrophic. Regarding the events that
occurred in the first 2 years of life, 87% participants were breastfed,
and among them, 46.7% participants received EBF for 6 months
(Table 1).

The current average daily energy intake was 2565.6 ± 898.9
kcal, with 62% intake from unprocessed and minimally processed
foods, 3.4% intake from processed culinary ingredients, 19.6%
intake from processed foods, and 15.1% intake from ultra-proc-
essed foods (Table 1). No significant linear trend was observed
between mean food consumption in adulthood among the catego-
ries of EBF practice (not breastfed, introduction of solid, semi-solid
or soft foods before 6 months, and EBF) (Table 2).

Participants who did not have the habit of eating fruits and veg-
etables during their childhood consumed less unprocessed and
minimally processed food (β=−3.76; 95% CI=−6.70 to −0.82)
(Table 3) and more processed culinary ingredients (β= 0.84;
95% CI= 0.06–1.64) (Table 4) and processed foods (β= 2.62;
95% CI= 0.04–5.20) in adulthood (Table 5) than those who had
the habit of eating fruits and vegetables during their childhood.

Among the breastfeeding practices evaluated in the present
study, adults who were breastfed but started introduction of solid,
semi-solid or soft foods before 6months had a higher consumption
of processed foods (β= 4.30; 95% CI= 0.56–8.04) than those who
were not breastfed (Table 5). No difference was observed for other
breastfeeding practices in relation to current consumption of
unprocessed and minimally processed foods (Table 3), processed
culinary ingredients (Table 4), and ultra-processed foods (Table 6).

Participants who were fed infant formula or other types of milk
between 3 and 5months of life had a lower current consumption of
ultra-processed foods (β=−3.09; 95% CI=−6.12 to −0.06) than
those who were fed infant formula or other types of milk before 1
month of life (Table 6).

Discussion

The present study is the first study to assess the relationship
between early childhood eating practices and food consumption
in adulthood, considering levels of food processing according to
the NOVA classification.

We found that breastfed young adults who started introduction
of solid, semi-solid or soft foods before 6 months of age had a
higher average consumption of processed foods than those who
were not breastfed. Participants who did not have the habits of eat-
ing fruits and vegetables during childhood consumed less unproc-
essed and minimally processed foods in adulthood than those who
had the habit of eating fruits and vegetables during infancy.
Volunteers fed infant formula or other types of milk between 3
and 5 months of age had a lower current consumption of ultra-
processed foods than those fed infant formula or other types of
milk before 1 month age of life.

In addition, we found that 34.7% energy intake was from proc-
essed and ultra-processed foods, with 15.1% intake from ultra-
processed foods alone. According to the 2017–2018 Household
Budget Survey, the percentage of consumption of ultra-processed
foods was 14.8% in Brazil.31 A comparison of our results with the
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Table 1. Description of the sample of young adults from the NutriHS, Fortaleza, Brazil

Variables Total (n= 392)***

Sample characterization

Age, years* 23.9* (5.9)**

Sex. women, n (%) 326 (83.2)

Skin color/self-declared, n (%)

White 157 (40.1)

Black/Brown 220 (56.1)

Others 15 (3.8)

Family income, 1–5 minimum wages, n (%) 237 (60.5)

Smoking, no, n (%) 383 (97.7)

BMI, kg/m2* 24.2 (4.1)

Previous data on early childhood

Breastfeeding, n (%)

No 51 (13.0)

Yes 341 (87.0)

Duration of Breastfeeding, months, n (%)

<6 months of life 148 (40.3)

6–24 months of life 155 (42.2)

≥24 months of life 64 (17.4)

At how many months was formula or milk introduced, months, n (%)

<1 month of life 47 (13.6)

1–3 months of life 53 (15.3)

3–5 months of life 78 (22.5)

≥6 months of life 168 (48.6)

Type of feeding during the first 6 months of life, n (%)

Not breastfed 51 (13.0)

Introduction of solid, semi-solid or soft foods before 6 months 158 (40.3)

Exclusive breastfeeding 183 (46,7)

As a child, did you have a habit of eating fruits and vegetables?, n (%)

No 115 (29.9)

Yes 270 (70.1)

Current food consumption*

Energy, kcal/day 2,565.6 (898.9)

Carbohydrates, g/1000 kcal/day 119.2 (20.4)

Dietary fiber, g/1000 kcal/day 9.1 (3.1)

Addition sugar, g/1000 kcal /day 20.1 (11.7)

Lipids, g/1000 kcal/day 40.0 (6.2)

Saturated fats, g/1000 kcal/day 14.0 (2.8)

Proteins, g/1000 kcal/day 41.6 (8.5)

NOVA classification*

Unprocessed and minimally processed, % total energy 62.0 (13.5)

Culinary ingredient, % total energy 3.4 (3.6)

Processed, % total energy 19.6 (11.8)

Ultra-processed, % total energy 15.1 (8.5)

*Value expressed in average.
**Value expressed in standard deviation.
***Sample reduction due to missing information (Duration of Breastfeeding: n = 367; At how many months was formula or milk introduced: n= 346; As a child, did you have a habit of eating
fruits and vegetables?: n = 385).
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Table 2. Association between food consumption and type of feeding during the first 6 months of life in young adults from the NutriHS, Fortaleza, Brazil

Current food consumption*

Type of feeding during the first 6 months of life

p-trend*

Not breastfed
Introduction of solid, semi-solid or soft

foods before 6 months Exclusive breastfeeding

(n= 51) (n= 158) (n= 183)

Energy, kcal/day 2543.2 (884.8) 2508.5 (866.7) 2621.2 (930.9) 0.44

Carbohydrates, g/1000 kcal/day 119.8 (20.6) 119.5 (20.7) 118.7 (20.3) 0.587

Dietary fiber, g/1000 kcal/day 9.3 (3.5) 9.1 (3.1) 9.0 (3.0) 0.39

Addition sugar, g/1000 kcal/day 19.9 (11.4) 21.2 (12.7) 19.3 (10.8) 0.527

Lipids, g/1000 kcal/day 39.6 (6.3) 40.0 (6.4) 40.1 (6.1) 0.551

Saturated fat, g/1000 kcal/day 13.7 (2.9) 14.1 (2.8) 14.0 (2.7) 0.444

Proteins, g/1000 kcal/day 42.3 (9.6) 41.3 (8.6) 41.7 (8.2) 0.904

NOVA classification*

Unprocessed and minimally processed, % total energy 64.4 (14.0) 60.6 (13.1) 62.6 (13.7) 0.782

Culinary ingredient, % total energy 2.8 (2.6) 3.6 (4.5) 3.3 (2.9) 0.743

Processed, % total energy 16.7 (11.8) 21.1 (11.5) 19.1 (11.9) 0.578

Ultra-processed, % total energy 16.2 (9.2) 14.7 (8.1) 15.1 (8.7) 0.637

*Linear regression model adjusted for sex, age, and BMI. Values are expressed as mean and standard deviation.

Table 3. Association between current energy consumption from unprocessed andminimally processed foods and the practice of breastfeeding and childhood eating
experiences in young adults from the NutriHS, Fortaleza, Brazil

Breastfeeding practice and childhood eating experiences

Current energy consumption from unprocessed and minimally
processed food (% of total energy)

Gross model Adjusted model*

Beta (95% CI) Beta (95% CI)

Breastfeeding n = 392 n= 392

Yes Reference Reference

No 2.70 (−1.29 to 6.69) 2.82 (−1.15 to 6.79)

Type of feeding during the first 6 months of life n = 392 n= 392

Not breastfed Reference Reference

Introduction of solid, semi-solid or soft foods before 6 months −3.78 (−8.06 to 0.49) −3.75 (−8.00 to 0.50)

Exclusive breastfeeding −1.77 (−5.97 to 2.43) −2.00 (−6.19 to 2.19)

p-trend 0.942 0.819

Breastfeeding duration, months, n (%) n = 367 n= 367

<6 months of life Reference Reference

6–24 months of life −1.50 (−4.60 to 1.60) −1.71 (−4.81 to 1.39)

≥24 months of life −1.14 (−5.18 to 2.90) −1.75 (−5.80 to 2.29)

p-trend 0.452 0.299

At how many months was formula or milk introduced, months, n (%) n = 346 n= 346

<1 month of life Reference Reference

1–3 months of life 1.37 (−4.04 to 6.78) 1.40 (−4.01 to 6.82)

3–5 months of life −0.27 (−5.26 to 4.71) −0.30 (−5.29 to 4.70)

≥6 months of life 2.18 (−2.27 to 6.64) 1.60 (−2.87 to 6.08)

p-trend 0.524 0.332

As a child, did you have a habit of eating fruits and vegetables? n = 385 n= 385

Yes Reference Reference

No −4.01 (−6.95 to −1.06) −3.76 (−6.70 to −0.82)

*Linear regression model adjusted for age, sex, BMI, skin color/self-declared race, use of dietary supplement, family income, and smoking status.
Values in bold indicate significant coefficients. 95% CI: 95% confidence interval.
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nationally representative data revealed that the daily intake of
ultra-processed foods in the study population was similar that in
the Brazilian population. As our study cohort included
Nutrition Course undergraduates and recent graduated nutrition-
ists, it was expected that the consumption of ultra-processed foods
would be lower as they tended to a follow diet in greater agreement
with the Food Guide recommendations for the Brazilian
Population32 due to their greater knowledge about the health
impacts of nutrition. However, the average of 15.1% does not
represent a high consumption of ultra-processed foods.

Our results showed that breastfed volunteers who were started
introduction of solid, semi-solid or soft food before 6months of life
had a higher consumption of processed foods in young adulthood
than those who were not breastfed. In a birth cohort study in
Pelotas, located in Brazil’s South, children who started introducing
food before 4months of life consumedmore snacks and treats, pre-
dominantly coffee and bread, at 6 years of age than those who
started food after 4 months of life.33 Acknowledging that the
present study chose to work with different reference categories
for breastfeeding practices, the Pelotas cohort study findings

suggest that introduction of solid, semi-solid or soft foods before
recommended starts with the supply of processed foods, such as
dairy products and bread,34,35 even in a region of the country differ-
ent from ours. This increases the chances for the consumption of
these food items throughout life, which could contribute to unheal-
thy eating habits when in excess.

Participants who did not have the habit of eating fruits and veg-
etables during childhood had the lowest current consumption of
unprocessed and minimally processed foods and the highest con-
sumption of processed foods. This corroborates with the findings
of the Avon Longitudinal Study of Parents and Children, con-
ducted in southwest England, which demonstrated that vegetable
consumption at an older age was directly related to their smaller
intake at age of 13 years.36 Our findings are also in accordance with
results of a population-based study of young adults, the EAT
Project (Food andActivity in Adolescents and Young Adults), con-
ducted in Minnesota, which found that selective feeding in child-
hood predisposed to lower dietary quality in young adults,
characterized by lower intake of fruits, vegetables and whole grains
and more frequent consumption of drinks sweetened with sugar

Table 4. Association between energy consumption from culinary ingredient foods and breastfeeding practice and childhood eating experiences in young adults from
the NutriHS, Fortaleza, Brazil

Breastfeeding practice and childhood eating experiences

Energy consumption from culinary ingredient foods (% of
total energy)

Gross model Adjusted model*

Beta (95% CI) Beta (95% CI)

Breastfeeding n= 392 n 392

Yes Reference Reference

No −0.61 (1.67 to 0.45) −0.71 (−1.77 to 0.35)

Type of feeding during the first 6 months of life n= 392 n= 392

Not breastfed Reference Reference

Introduction of solid, semi-solid or soft foods before 6 months 0.81 (−0.33 to 1.94) 0.91 (−0.22 to 2.04)

Exclusive breastfeeding 0.44 (−0.68 to 1.56) 0.53 (−0.59 to 1.65)

p-trend 0.829 0.754

Breastfeeding duration, months, n (%) n= 367 n= 367

<6 months of life Reference Reference

6–24 months of life 0.67 (−0.02 to 1.50) 0.81 (−0.03 to 1.65)

≥24 months of life 0.42 (−0.66 to 1.51) 0.46 (−0.63 to 1.55)

p-trend 0.265 0.211

At how many months was formula or milk introduced, months, n (%) n= 346 n= 346

<1 month of life Reference Reference

1–3 months of life −0.22 (−1.68 to 1.24) −0.32 (−1.78 to 1.15)

3–5 months of life −0.43 (−1.78 to 0.91) −0.49 (−1.84 to 0.86)

≥6 months of life −0.65 (−1.85 to 0.56) −0.62 (−1.83 to 0.59)

p-trend 0.243 0.304

As a child, did you have a habit of eating fruits and vegetables? n= 385 n= 385

Yes Reference Reference

No 0.88 (0.09 to 1.66) 0.84 (0.06 to 1.64)

*Linear regression model adjusted for age, sex, BMI, skin color/self-declared race, use of dietary supplement, family income, and smoking status.
Values in bold indicate significant coefficients. 95% CI: 95% confidence interval.
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and preparations rich in sodium.37 These findings lead to the con-
clusion that, when the introduction of healthy foods occurs in an
early, varied, and repeated way, it has positive influences through-
out life.38

Although breastfeeding practices were not related to minimally
processed foods in the present study, it is worthy mentioning the
relevance of early weaning over adulthood dietary habits, evi-
denced by other studies,1,16 as only 46.7% of the studied sample
was exclusively breastfed for a minimum of 6 months. Long-term
breastfeeding is known to improve the child’s acceptance of new
foods33 due to the ability of human milk to transmit different
smells and flavors from the mother’s diet, expanding the healthy
food variety and minimizing the presence of foods with the highest
level of processing.

The same cannot be achieved by offering infant formula owing
to its standard flavors.39 In addition, the differences in macronu-
trient profile between infant formula and human milk and the
absence of hormones in the former prevent the self-regulation
of satiety. Breastfeeding makes it possible to conduct an autono-
mous feeding as it allows the baby to actively suck the milk and

control the amount of milk consumed,40 which promotes respon-
sive signs of hunger and satiety throughout life.

Among the hormones associated with this ability, leptin con-
trols food intake and regulates nutritional status by interacting
with its receptor to activate the anorectic branch through the
POMC peptide (proopiomelanocortin), with its alpha-cleavage
product MSH (alpha-melanocyte-stimulating hormone) and
CART peptide (cocaine-anphetamin-regulated transcript), and
inhibit the orexigenic branch by means of NPY (neuropeptide
Y) and AgRP (agouti gene-related protein).5,6

We also observed that participants fed infant formula or other
types of milk between 3 and 5 months of age had the lowest con-
sumption of ultra-processed foods in adulthood than those who
were fed with humanmilk substitutes early, that is, before 1 month
of life. Similar to our findings, a study including children partici-
pating in the Lactation Support Program inViçosa,MG, found that
breastfeeding for <4 months was associated with a higher intake of
ultra-processed foods to the detriment exclusion of unprocessed
foods from 4 to 7 years old.16 Similarly, in a cross-sectional analysis
of data from the NutriHS São Paulo cohort, women who were

Table 5. Association between current energy consumption from processed foods and breastfeeding practice and childhood eating experiences in young adults from
the NutriHS Fortaleza, Brazil

Breastfeeding practice and childhood eating experiences

Current energy consumption from processed foods (% of total
energy)

Gross model Adjusted model*

Beta (95% CI) Beta (95% CI)

Breastfeeding n= 392 n= 392

Yes Reference Reference

No −3.34 (−6.81 to 0.14) −3.38 (−6.88 to 0.12)

Type of feeding during the first 6 months of life n= 392 n= 392

Not breastfed Reference Reference

Introduction of solid, semi-solid or soft foods before 6 months 4.40 (0.68 to 8.11) 4.30 (0.56 to 8.04)

Exclusive breastfeeding 2.41 (−1.24 to 6.07) 2.56 (−1.13 to 6.25)

p-trend 0.716 0.621

Breastfeeding duration, months, n (%) n= 367 n= 367

<6 months of life Reference Reference

6–24 months of life 0.91 (−1.80 to 3.62) 1.18 (−1.57 to 3.93)

≥24 months of life −0.02 (−3.55 to 3.51) 0.63 (−2.95 to 4.21)

p-trend 0.855 0.588

At how many months was formula or milk introduced, months, n (%) n= 346 n= 346

<1 month of life Reference Reference

1–3 months of life 1.85 (−2.88 to 6.58) 2.06 (−2.72 to 6.84)

3–5 months of life 3.88 (−0.48 to 8.24) 3.87 (−0.54 to 8.28)

≥6 months of life 0.74 (−3.16 to 4.63) 1.08 (−2.87 to 5.03)

p-trend 0.978 0.885

As a child, did you have a habit of eating fruits and vegetables? n= 385 n= 385

Yes Reference Reference

No 2.62 (0.04 to 5.20) 2.43 (−0.18 to 5.03)

*Linear regression model adjusted for age, sex, BMI, skin color/self-declared race, use of dietary supplement, family income, and smoking status.
Values in bold indicate significant coefficients. 95% CI: 95% confidence interval.
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breastfed for <6 months as babies were less likely to adhere to a
dietary pattern consisting of healthy foods such as fruits, vegeta-
bles, whole grains, poultry and fish.41

However, we found that most of the evaluated breastfeeding
practices were not associated with current food consumption, in
contrast to findings reported in the literature, which indicates
that there is a relationship between greater exposure to breast
milk and adherence to the prudent dietary pattern in adulthood,
which usually consists of fruits, vegetables, oats, lentils, nuts,
brown rice, brown bread, and lean meats.41,42 This finding
can be explained by the early introduction of other foods, espe-
cially water and water-based foods, such as juices and teas, pre-
venting the study of the real effects of EBF. Consistent with our
results, the birth cohort of Terneuzen, the Netherlands reported
no significant association between EBF and eating behavior at
later ages.43 As both are studies related to adulthood, other
exposure variables may have confounded their results. In the
present study, the homogenous level of education and access
to information on nutrition found in our sample, being mainly
composed of students and nutritionists, may be weakening the
association.

Our study evaluated past information, which may imply
memory bias. Data on the practice and duration of breastfeeding
and food consumption in childhood were recollected by the par-
ticipants with the help of their mothers. However, previous
research has shown that these variables are reported accurately
up to 20 years after birth.44,45 As the average age of participants
was the same, the influence of this type of bias on our results
may be small. The study cohort, composed of undergraduate stu-
dents from the Nutrition Course and recently graduated nutrition-
ists, is a strength of our study because they are aware of the
importance of providing reliable information on food intake and
are more familiar with the tools used for dietary assessment, ensur-
ing internal validity. Therefore, this homogeneity may not allow
generalization of results to other populations, interfering with
external validity.

In conclusion, breastfed adults who started introduction of
solid, semi-solid or soft foods before 6 months of age had a higher
average consumption of processed foods than those who were not
breastfed. Participants who did not have the habit of eating fruits
and vegetables as children consumed less unprocessed and mini-
mally processed foods in adulthood than those who ate fruits and

Table 6. Association between energy consumption from ultra-processed foods and breastfeeding practice and eating experiences in childhood in young adults from
the NutriHS Fortaleza, Brazil

Breastfeeding practice and childhood eating experiences

Energy consumption from ultra-processed foods (% of total
energy)

Gross model Adjusted model*

Beta (95% CI) Beta (95% CI)

Breastfeeding n= 392 n = 392

Yes Reference Reference

No 1.24 (−1.28 to 3.76) 1.27 (−1.25 to 3.79)

Type of feeding during the first 6 months of life n= 392 n = 392

Not breastfed Reference Reference

Introduction of solid, semi-solid or soft foods before 6 months −1.42 (−4.13 to 1.28) −1.47 (−4.16 to 1.23)

Exclusive breastfeeding −1.09 (−3.75 to 1.57) −1.09 (−3.75 to 1.57)

p-trend 0.632 0.645

Breastfeeding duration, months, n (%) n= 367 n = 367

<6 months of life Reference Reference

6–24 months of life −0.08 (−2.03 to 1.88) −0.28 (−2.24 to 1.68)

≥24 months of life 0.74 (−1.80 to 3.28) 0.67 (−1.89 to 3.22)

p-trend 0.642 0.725

At how many months was formula or milk introduced, months, n (%) n= 346 n = 346

<1 month of life Reference Reference

1–3 months of life −3.00 (−6.29 to 0.30) −3.15 (−6.43 to 0.14)

3–5 months of life −3.17 (−6.21 to −0.14) −3.09 (−6.12 to −0.06)

≥6 months of life −2.27 (−4.98 to 0.44) −2.06 (−4.78 to 0.65)

p-trend 0.302 0.424

As a child, did you have a habit of eating fruits and vegetables? n= 385 n = 385

Yes Reference Reference

No 0.52 (−1.35 to 2.38) 0.49 (−1.38 to 2.35)

*Linear model adjusted for age, sex, BMI, skin color/self-declared race, use of dietary supplement, family income, and smoking status.
Values in bold indicate significant coefficients. 95% CI: 95% confidence interval.
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vegetables during childhood. Participants fed infant formula or
other types of milk between 3 and 5 months of age had a lower
current consumption of ultra-processed foods than those fed
infant formula or other types of milk before 1 month of life.
Therefore, feeding practices in the first 1000 days of the child’s life
seems to influence food choices in the long-term. Prospective stud-
ies, with different and bigger samples are desired to confirm the
present results and to clarify literature inconsistences regarding
associations between breastfeeding practices and adulthood
dietary habits.
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