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Abstract

Objective: to analyze the associations between breastfeeding duration and mixed feeding (breast milk 
and formula) with obesity, cardiometabolic risk (WHtR), body fat, and dietary and physical activity 
risk behaviors in children and adolescents. Subjects and Method: cross-sectional study carried out 
with 1,467 students in Costa Rica. An interview was conducted with parents and children to gather 
information on socioeconomic status, education, dietary and physical activity risk behaviors of the 
youth, including breastfeeding duration and mixed feeding. Body mass index, waist circumference, 
and body fat were assessed by bioelectrical impedance analysis and cardiometabolic risk was mea-
sured with the waist-to-height ratio (WHtR ≥ 0.5) by trained personnel. Descriptive statistics and 
logistic regression models were applied. Results: the average age was 11.4 ± 2.6 years and 50.9% were 
male. 55.5% of the population was middle class; 60% were sedentary, and 16% presented obesity. 
Around 20% were breastfed without the introduction of formula before 6 months, 13% were never 
breastfed, and more than 60% were breastfed for ≥ 6 months. Those children who were fed only with 
breast milk or in combination with formula for ≥ 6 months presented a lower percentage of obesity 

What do we know about the subject matter of this study?

There is no clear consensus between the duration of breastfeeding, 
infant feeding, and obesity in later childhood. Most studies have fo-
cused on studying this relationship in children under 6 years of age.

What does this study contribute to what is already known?

We found evidence of the protection of breastfeeding against obe-
sity in a young population in Costa Rica, observing that those fed 
only with formula are at higher risk of obesity. It is important to ad-
vise on healthy complementary feeding and physical activity during 
the first stages of life.



44

ORIGINAL ARTICLE

Breastfeeding - Núñez-Rivas HP. et al

Introduction

Breastfeeding (BF) is associated with improved 
health status and is one of the protective factors that has 
been rigorously studied in relation to the prevention of 
childhood obesity and chronic non-communicable di-
seases (NCDs). Likewise, there are several physical and 
psychological benefits of BF for infants and mothers 
which have been widely described1,2. These benefits of 
BF over the use of formula are known, however, there 
is no clear consensus in the literature on the relations-
hip between duration of breastfeeding, infant feeding, 
and obesity in later childhood3 and most studies have 
focused on studying this relationship in children youn-
ger than 6 years4.

The World Health Organization states that BF 
should be initiated within the first hour after birth and 
continued exclusively until at least six months of age, 
where complementary foods can be gradually intro-
duced. In addition, it is recommended to continue BF 
until the child is two years of age or older5. However, 
few studies have drawn strong conclusions regarding 
the duration of BF and mixed feeding (breast milk and 
formula) and its association with obesity, cardiometa-
bolic risk, and body fat (infant adiposity)3,5,6, and the 
existing studies have focused on the risk of early obesi-
ty in children aged two to six years. The dose-response 
relationship between the duration of BF and the obesi-
ty risk reduction of the risk of obesity has been studied 
mainly in early childhood, excluding the adolescent 
population4.

Likewise, factors such as diet and physical activity, 
along with BF duration, have not been analyzed as risks 
for obesity in school-aged children and adolescents. 
The objective of this study is to analyze the association 
between the duration of BF and mixed feeding with 
obesity, cardiometabolic risk (WHtR), body fat, and 
dietary and physical activity risk behaviors in school 
children.

Subjects and Method

Type of study and population selection
A cross-sectional study was carried out with 1,467 

students in 40 public schools and 24 private schools 
in Costa Rica. The proportion estimation formula was 

used with a 95% confidence interval and 3% of stan-
dard error. The calculation was performed considering 
maximum variance (p = 0.5) and with an estimated 
design effect of two. In each educational center, appro-
ximately 23 children and adolescents were randomly 
selected considering age (7 to 15 years) as the only in-
clusion criterion. Exclusion criteria included incom-
plete participant information and inability to read and 
write.

A parental interview guide was applied to collect 
information on the child’s education and habits, inclu-
ding duration of BF and mixed feeding. Demographic 
and socioeconomic variables were also recorded. Chil-
dren in the first, second, and third years of school were 
interviewed.

Breastfeeding and infant feeding
Data on the duration of BF were obtained from 

mothers or caregivers. They were asked for retrospecti-
ve information on infant feeding practices. 53 mothers 
who answered “not sure” or “prefer not to say” were 
excluded from the analysis.

Subject feeding was defined by the variables du-
ration of BF and time at which formula was intro-
duced, according to the following options: a) <  1 
week, b) ≥ 1week to < 3 months, c) ≥ 3 months to < 6 
months, d) ≥ 6 months to <9 months, e) ≥ 9 months to 
< 1 year), and f) ≥ 1 year.

Participants’ type of feeding was then categorized 
by analyzing the response to both variables, defining 
“breastfed only”, “formula only”, and “mixed feeding”. 
Participants classified in the “breastfed only” category 
were those who were breastfed for at least 6 months 
and never introduced formula, and those classified in 
the “formula only” category included those who were 
breastfed for less than 1 week or only with formula.

Regarding mixed feeding, it was classified as fo-
llows: a) “Mixed feeding ≥ 6 months” included parti-
cipants who were breastfed for at least 6 months and 
then introduced formula and b) “Mixed feeding for 
< 6 months” included participants who were breastfed 
for less than 6 months and additionally received for-
mula.

Anthropometric data
Weight (kg) and body fat were measured by bioim-

pedance analysis with a Tanita SC-331S scale (without 

than those who received formula feeding only (60.8 vs 39.2; p < 0.005). Children with cardiometa-
bolic risk (WHtR ≥ 0.50), unhealthy diet, sedentary lifestyle, and who were fed only with formula 
are at higher risk of developing obesity (OR = 18.8, 95% CI 13.2-26.0). Conclusions: these results 
are consistent with other studies and reinforce the evident protection of breastfeeding against the 
development of obesity.
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column kit), which has been recommended for use in 
children and adolescents7.

Body weight was measured with the subject bare-
foot and lightly clothed. Height was measured in stan-
ding position, with the internal malleoli together and 
the heels, buttocks, shoulders, and posterior region of 
the head in contact with the device.

The body mass index of each participant was as-
sessed using the WHO Child Growth Standards8,9 and 
the nutritional status was classified according to the 
percentile obtained into two groups: without obesity 
(BMI < 95) and with obesity (BMI ≥ 95).

Abdominal circumference was measured at the mi-
dpoint between the lower rib and the top of the iliac 
crest on bare skin. The cardiometabolic risk was mea-
sured using the waist-to-height ratio (WHtR ≥ 0.5)6.

Each participant was measured twice, and then the 
average was calculated and, if the difference was grea-
ter than 0.5 cm, a third measurement was made. Mea-
surements were performed by trained professionals.

Diet quality index (DQI)
The research team applied a validated food fre-

quency survey to study the food and beverage intake 
habits of the participants in subjects of the same age10 
and was applied individually under the supervision of 
two nutritionists.

Physical activity
We calculated the total hours of screen time (0-24 

hours/day) considering the frequency of four seden-
tary behaviors during weekdays and weekends such 
as watching television, playing computer or conso-
le games, connecting to the Internet, and chatting 
daily by cell phone or another media, considering: 
(a) the recommended maximum daily screen time (2 
hours)11-13, (b) the weekly frequency of physical activity 
apart from school (mean ≥ 60 minutes/day; 0 = never, 
7 = daily)14,15, and (c) the practice of physical activity 
at school. 

Subjects were classified as “active” if they met the 
following two conditions: total screen time less than 2 
hours per day and weekly frequency of physical activi-
ty apart from school (average ≥ 60 minutes/day) more 
than 3 days per week. The remaining participants were 
classified as sedentary.

Sociodemographic data (covariance)
Sex and age were recorded, and the socioeconomic 

level of the students was determined based on an in-
dex16 that considers the access to services and material 
goods in the home.

General and ethical procedures 
Participants signed informed consent or written 

assent, approved by the INCIENSA Scientific Ethical 
Committee (IC 2010-05).

Statistical analysis
Descriptive statistics were used to characterize the 

population by nutritional status (without or without 
obesity) and proportions were calculated for categori-
cal variables. The Kolmogorov-Smirnov test was used 
to verify that the variables did not deviate significantly 
from normal behavior. Differences between groups 
were explained by parametric or nonparametric tests 
according to the normal distribution. Data defined by 
more than two categories were tested by ANOVA or 
Kruskal-Wallis test according to the distribution.

Logistic models were applied to organize the clus-
tering of student observations using univariate and 
multivariate regressions. In the univariate regression, 
the association between BF duration and nutritional 
status was evaluated, as well as the association between 
the mixed feeding variable and nutritional status. In 
the multivariate analysis, associations were adjusted by 
sex, household income, and parental education. Subse-
quently, to obtain a comprehensive and final model, we 
adjusted by the DQI (healthy = 0 and unhealthy = 1), 
physical activity (sedentary = 1 and active = 0), body 
fat (kg), and WHtR (≤ 0.5= 0, > 0.5 = 1). Odds ratios 
(OR) and 95% CI were calculated separately (with and 
without obesity). To run the models, the method cho-
sen was “backward”, so the elimination by contrast was 
based on the likelihood of the Wald test.

Analyses were performed with the SPSS software 
for Windows (version 22.0) and a p ≤ 0.05 value was 
considered statistically significant.

Results

The mean age of the study population was 
11.44  ±  2.64 years; most were middle class and se-
dentary, 50.9% were male, and a higher proportion 
of children aged between 7 and 9 years were obese 
(p < 0.002). Three-quarters of the subjects with obe-
sity received breast milk for less than 6 months, while 
those without obesity were breastfed for 6 months or 
more (75.7% vs. 25.9%, respectively; p < 0.001), and 
approximately one-quarter of the participants without 
obesity never received formula (Table 1).

There were statistically significant differences bet-
ween the early introduction of formula at 0 to 6 months 
of age (10.6% no obesity vs. 31.1% obesity; p < 0.001) 
and the introduction of formula at 6 months or more 
(65.7% no obesity vs. 31.7% obesity; p < 0.001) (Table 
1).

Compared with the children without obesity, hig-
her proportions of obese children presented WHtR 
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with risk (p < 0.001), unhealthy DQI (p < 0.001), aged 
parents (p < 0.011), and parents with completed uni-
versity education (p < 0.001) (Table 1).

Those children and adolescents who were exclusi-
vely fed with breast milk (p < 0.001) or in combination 
with formula for 6 months or more (p < 0.001) were 
less likely to be obese; while those who were fed with 
formula only, were more likely to be obese compared 
with those who were not obese (60.8 vs. 39.2; p < 0.005) 
(Table 2). There were no statistically significant diffe-
rences between children and adolescents, regardless of 
nutritional status, in relation to mixed feeding for less 
than 6 months (59.0% vs. 41.0%; p = 0.11).

Table 3 shows the averages of total fat mass. When 
comparing exclusive BF with mixed feeding for ≥  6 
months, no statistically significant associations were 
observed. However, when comparing exclusive BF 
with mixed feeding for < 6 months, there were statis-
tically significant associations in the three age groups 
analyzed. Those children and adolescents with less fat 
were those exclusively breastfed. Concerning the ave-
rages of total fat mass, comparing exclusively breastfed 
with formula-fed children, statistically significant as-
sociations were observed in all three age groups, except 
for children aged 10 to 12 years.

Sociodemographic covariates of the students and 
their parents were adjusted to determine the associa-
tions (OR) between the four BF duration groups analy-
zed and the nutritional status (no obesity = 0 and obe-
sity = 1) of the students, comparing them with those 
who were breastfed for less than one week or never. 
During the periods of BF duration from one week to 
less than 3 months and 9 months or more, a greater 
protective factor of BF against obesity can be obser-
ved. There was no association in children and adoles-
cents who were breastfed from 6 months to less than 9 
months (Table 4).

The associations (OR) in the four BF duration 
groups analyzed regarding the probability of being 
obese were significant in the fully adjusted model with 
sociodemographic variables, WHtR, body fat, DQI, 
and physical activity status. In all assessed categories 
of BF duration and mixed feeding, children and ado-
lescents were significantly less likely to be obese com-
pared with those who were breastfed for less than 1 
week or never. Despite the full adjustment, the most 
protective odds ratios of breastfeeding against the like-
lihood of being obese continued to be the BF duration 
periods of 1 week to less than 3 months and 9 months 
or more.

In the three models applied, compared with those 
who were exclusively breastfed, children and adoles-
cents who were more likely to be obese were those who 
received formula only, followed by those who received 
mixed feeding for 6 or more months (Table 4).

Discussion

Considering the OR obtained in the fully adjusted 
model, which included cardiovascular risk, among 
other factors, to analyze the association between the BF 
duration and the probability of obesity, it was observed 
that any time longer than one week protects the child 
and adolescent from obesity. Due to the absence in the 
scientific literature of studies that have analyzed the-
se factors and reported odds ratios during this specific 
period of BF duration, it is not possible to compare our 
results with others. One possible explanation is that 
the addition of formula, either as exclusive or supple-
mental feeding, leads to the non-physiological weight 
gain that is associated with obesity17. In addition, it is 
recommended to initiate complementary feeding after 
17 weeks of age18.

Poorolajal et al.19 reported an OR (95% CI) for BF 
< 4 months vs. ≥ 4 months of 1.24 (1.16, 1.33), mea-
ning that BF <4 months may increase the risk of chil-
dhood obesity by 24% (p = 0.001). The trend of BF 
duration and its protection from obesity in our study 
is supported by Rito et al.20 who indicate that the more 
exclusively and longer the child is breastfed, the greater 
the protection from obesity. However, in our study, in 
the BF duration periods analyzed from 3 to 9 months, 
the protection of BF with respect to the risk of obesity 
was lower compared with the other periods. This va-
riation could be explained by the different number of 
participants in each of the BF duration groups analy-
zed. Despite this, Spatz21 reports that any length of 
breastfeeding will help protect the child from obesity.

Although infants should be fed without formula, 
some mothers in this study did so, which is a practi-
ce that is associated with obesity. Several mechanisms 
could explain this association21,22 such as that breast-
fed infants have a lower protein intake and, in general, 
consume fewer calories and that formula feeding leads 
to a higher insulin response, which stimulates the de-
position of fatty tissue and thus the risk of cardiometa-
bolic risk, obesity, and type 2 diabetes.

Exclusive BF is inversely associated with the weight 
gain rate during the first year of life23. Breastfed in-
fants self-regulate intake, regardless of the availability 
of breast milk; therefore, they will stop feeding when 
satisfied, whereas bottle-fed infants have poor self-re-
gulation and greater weight gain at the end of infancy21.

However, our results suggest that mixed feeding is 
less risky than formula feeding alone (OR = 18.8, 95% 
CI 13.2-26.0). Breastfed infants initially consume small 
volumes of colostrum, which allows them to use the 
brown fat, and the fat digestion of breast milk is better 
than that of formula because of its content of lipases21,24.

Duration of BF is associated with healthier food 
choices from early infancy24-26. Children’s food prefe-

Breastfeeding - Núñez-Rivas HP. et al
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Table 1. Characteristics of the studied population by nutritional status

Variables Total
n = 1467 (100%)

Nutritional status p*

Without obesity
n = 1233 (84%)

With obesity
n = 234 (16%)

Gender

Female 49.1 48.2 53.8 0.29

Male 50.9 51.8 46.2 0.33

Groups of age (years)

7 - 9 24.7 21.8 39.3 0.002

10 - 12 36.3 38 27.4 0.13

13-15 39.0 40.1 33.3 0.30

Breastfeeding duration

<1 week 13.2 6.2 50.4 < 0.001

1 week - <3 months 5.6 3.8 15.0 0.16

3 - <6 months 14.9 15.9 10.3 0.67

6 - <9 months 59.9 68.0 17.1 < 0.001

9 months - <1 year 3.2 2.8 5.1 0.58

≥ 1 year 3.1 3.3 2.1 0.22

Introduction to milk formula 

Never 20.5 23.8 3.4 0.35

<1 week 6.13 0.5 3.8 0.47

1 week - 3 months 9.3 8.6 12.8 0.73

3 - < 6 months 3.5 1.5 14.5 0.31

6 - < 9 months 14.6 15.3 10.7 0.75

9 months - <1 year 40.3 44.4 18.4 0.002

≥ 1 year 5.5 6.0 2.6 0.57

Cardio-metabolic risk (waist-to height ratio (WHtrR)

Without-risk 79.9 90.4 24.4 < 0.001

With risk 20.1 19.6 75.6 < 0.001

Quality of diet

Healthy 11.3 9.7 11.5 0.94

Non-healthy 88.7 76.6 88.5 < 0.001

Physical activity

Active 40.5 41.4 35.9 0.40

Sedentary 59.5 58.6 64.1 0.24

p*: statistically significant if p ≤ 0,05; n= number of children and adolescents.

Tabla 2. Feed type by nutritional status 

Feed type Total
n = 1467 (100%)

Nutritional status p*

Without obesity
n = 1233 (84%)

With obesity
n = 234 (16%)

Only breastfed 20,5 97,3   2,7 < 0,001

Combination fed for ≥6 months 59,4 92,3   7,7 < 0,001

Combination fed for <6 months   6,8 59,0 41,0 0,11

Only formula 13,2 39,2 60,8 0,005

p*: statistically significant if p ≤ 0,05; n= number of children and adolescents.

Breastfeeding - Núñez-Rivas HP. et al
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Table 3. Comparation of mean total fat massa (Kg)b in children and adolescents who were only breastfed versus combinations 
of breastfeeding and only formula

Population Only breastfed Combination fed for ≥6 
months

Combination fed for <6 
months

Only formula

Girls

7-9 years (n = 179) 5,63 (3,60) 5,76 (3,32) 12,10 (4,56)* 9,38 (3,77)*

10-12 years (n = 261) 7,26 (2,96) 7,37 (3,48) 9,87 (4,23)* 8,32 (4,16)

13-15 years (n = 281) 10,51 (4,21) 11,51 (4,22) 13,78 (2,58)* 18,58 (8,59)*

Boys

7-9 years (n = 182) 4,92 (2,77) 5,03 (2,46) 7,77 (4,36)* 7,51 (4,63)*

10-12 years (n = 272) 5,24 (2,23) 5,64 (3,60) 9,33 (6,03)* 5,31 (3,15)

13-15 years (n = 292) 6,74 (3,95) 6,82 (4,62) 12,3 (6,30)* 17,11 (7,54)*

aTaAll values are averages, SD in parenthesis. bMeasured by bioelectrical impedance analysis in a Tanita SC-331 S (without columna). *Indi-
cate that p value <0,05 (Kruskal-Wallis Test (de William Kruskal-Wallis).

Table 4. Adjusted and non-adjusted associations between breastfeeding duration / combined feeding and nutritional status 
(without obesity=0 vs. obesity=1) among 1,467 children and adolescents of Costa Rica

Breastfeeding duration/ Combination 
fed

Non-adjusted OR
(95% CI)

OR adjusted for sociodemo-
graphic variables of students 

and their parentsa

OR adjusted additionally for body fat 
(Kg), DQI, physical activity status and 

WHtrRb

<1 week 1 1 1

1 week - <3 months 0,71 (0,69-0,74)* 0,70 (0,67-0,73) * 0,74 (0,72-0,81) *

3 - < 6 months 0,83 (0,80-0,86)* 0,92 (0,88-0,96) * 0,81 (0,77-0,86) *

6 - < 9 months 1,06 (1,02-1,09)* 0,95 (0, 99-1,03) 0,95 (0,90 -0,99) *

9 months - <1 year 0,74 (0,71-0,77)* 0,73 (0,70-0,76) * 0,69 (0,64-0,74) *

≥ 1 year 0,76 (0,73-0,79)* 0,76 (0,73-0,79) * 0,77 (0,72 -0,82) *

Only breastfed 1 1 1

Combined feeding for ≥6 months 7,12 (5,88-11,78)** 7,00 (5,22-10,81) * 7,09 (5,24-10,89) *

Combined feeding for <6 months 2,19 (1,30-3,71)* 2,16 (1,21-3,60) * 2,18 (1,22-3,69) *

Only formula 18,86 (13,50-26,61)* 17,46 (13,10-25.83) * 18,80 (13,20-26,00) *

*Indicate that p value < 0,05 (Wald test). aAdjusted for gender (1= female and 0= male) and age (years, continue variable) of the child/adoles-
cent; family socioeconomic status (index, continue variable) and parent´s education (years of study, continue variable). bAdjusted for gender 
(1= female and 0= male), age (years, continue variable), WHtrR (1= > 0,50 and 0= ≤ 0,50), body fat (Kg, continue variable), DQI (1 = no 
healthy and 0= healthy) and physical activity status (1 = sedentary and 0 = active) of the child/adolescent; family socioeconomic status (index, 
continue variable) and parent´s education (years of study, continue variable). 

rences seem to be determined by exposure to foods and 
flavors in the mother’s diet through the amniotic fluid 
and breast milk25. Trabulsi et al.27 report that every day 
an infant is breastfed, her/his palate and taste buds are 
exposed to new flavors, whereas formula always tas-
tes the same. Research in the Netherlands found that 
7-year-olds breastfed for more than 16 weeks had a hig-
her intake of fruits and vegetables and were less likely 
to consume white bread, soft drinks, chocolate bars, 
and fried foods than those who were never breastfed28.

Regarding the introduction of solid foods and other 
liquids other than breast milk and formula analyzed in 
this cross-sectional study and considering recall bias29, 
it would be hasty to suggest that infants who received 
mixed feeding for less than 6 months versus exclusive 
BF had lower ORs than those who received mixed fee-
ding for more than 6 months since the former ones are 
less exposed to formula.

For these reasons, at the time of introducing solid 
foods, infants who have been exclusively breastfed or 

Breastfeeding - Núñez-Rivas HP. et al
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received mixed feeding mainly with breast milk will 
have been exposed to more tastes compared with tho-
se non-breastfed or those who received mixed feeding 
mainly with formula. Therefore, it is recommended to 
follow dietary guidelines from early childhood to pro-
mote the construction of healthy eating habits in chil-
dren and prevent the development of risk behaviors 
and, consequently, obesity30. In contrast, the associa-
tion of BF duration for less than 6 months and health 
risk leads to unhealthy eating and a sedentary lifestyle.

Evidence indicates that eating while watching TV 
is associated with poor diet quality and obesity, due 
to frequent consumption of sugary drinks and foods 
rich in fats and sugars and fewer fruits and vegeta-
bles31. Studies have reported that watching television 
for more than 2 hours/day can increase the risk of obe-
sity by 42% (p = 0.001)19 and that BF shows beneficial 
effects on children’s physical fitness32.

In developing countries, it has been observed that 
BF duration is associated with a greater increase in car-
diorespiratory fitness in infancy33. Other studies have 
reported that BF in early infancy positively influences 
walking skills during childhood and later years, which 
could be explained by the active ingredients, enzymes, 
and adipokines present in breast milk34. Levels of insu-
lin-like growth factor type 1 (IGF-1) may be playing a 
key role in muscle and strength in breastfed infants35 
since these IGF-1 levels are positively associated with 
neonatal energy and protein intake, and muscle and 
bone growth36,37. Protein intake in early infancy may 
contribute to preparing lean mass and IGF-I around 
puberty37-40.

The combination of a low-quality diet and se-
dentary lifestyle is widely recognized as synergistic in 
increasing the risk of obesity and, consequently, the 
development of chronic NCDs41. Singhal and Lucas42 
have proposed the “growth acceleration hypothesis,” 
which postulates that an accelerated rate of weight, 
height, and adiposity gain during critical periods, such 
as infancy, may establish adverse metabolic features 
and cardiovascular disease risk. In our study, children 
at cardiometabolic risk, with unhealthy diet, sedentary 
lifestyle, and fed only with formula, had high odds of 
obesity. Finally, in the fully adjusted model (Table 4), 
we observed that BF remained a protective factor for 
obesity, which is consistent with other studies43,44.

This study evidences the protective power of BF in 
periods of duration that had not been analyzed (from 
one week to more than one year of age), with respect to 
the risk of obesity in children and adolescents. The re-
sults are useful for implementing policies for the pro-
motion of public health and the prevention of obesity 
and chronic NCDs.

Costa Rica and the countries worldwide should 
support the initiation of BF from birth and its long-
term duration, in line with the Baby-Friendly Hos-
pital Initiative, the availability of BF-friendly spaces, 
and educational campaigns that support women in 
their decision to breastfeed24,45,46. Human Milk Banks, 
Breastfeeding and Development Clinics, and maternal 
and child support networks, as part of a positive BF 
culture, should also be strengthened24,47.

Finally, among the limitations of this study is the 
use of bioimpedance, as it is not a method considered 
the gold standard for measuring body composition 
and possible recall bias of parents since data on parti-
cipants’ BF and mixed feeding may not be accurate, as 
they go back 7 to 15 years at the time of the interview. 
This is a cross-sectional study not designed to assess 
associations between BF and health risk behaviors or 
overweight/obesity, and information on participants’ 
early eating and physical activity habits during early 
childhood was not available, which would be beneficial 
in explaining the role of parenting and family lifestyles 
in the development of obesity.

These results should encourage health professio-
nals to provide support and advice to mothers and ca-
regivers of children and adolescents on the importance 
of complementary feeding, healthy eating patterns, 
and physical activity during the early stages of life to 
curb the increase in obesity41.

Ethical Responsibilities

Human Beings and animals protection: Disclosure 
the authors state that the procedures were followed ac-
cording to the Declaration of Helsinki and the World 
Medical Association regarding human experimenta-
tion developed for the medical community.

Data confidentiality: The authors state that they have 
followed the protocols of their Center and Local regu-
lations on the publication of patient data.

Rights to privacy and informed consent: The authors 
have obtained the informed consent of the patients 
and/or subjects referred to in the article. This docu-
ment is in the possession of the correspondence author.

Conflicts of Interest

Authors declare no conflict of interest regarding the 
present study.

Breastfeeding - Núñez-Rivas HP. et al



50

ORIGINAL ARTICLE

References

1.	 Berman I, Ortiz O, Pineda L, et al.  
Los primeros mil días de vida. Una 
mirada rápida. An Med Asoc Med Hosp 
ABC. 2016;61(4):313-8. Disponible 
en: http://www.medigraphic.com/
analesmedicos.

2.	 Horta B, Loret de Mola C, Victora C. 
Long-term consequences of breastfeeding 
on cholesterol, obesity, systolic blood 
pressure and type 2 diabetes: a systematic 
review and meta-analysis. Acta Paediatr. 
2015;104(467):30-7. doi: 10.1111/
apa.13133. 

3.	 Specht IO, Rohde JF, Olsen NJ, et al. 
Duration of exclusive breastfeeding 
may be related to eating behaviour 
and dietary intake in obesity prone 
normal weight young children. PLoS 
ONE 2018;13(7):e0200388. https://doi.
org/10.1371/ journal.pone.0200388.

4.	 Qiao J, Dai L-J, Zhang Q, et al. A 
Meta-Analysis of the Association 
Between Breastfeeding and Early 
Childhood Obesity. J Pediatr Nurs. 
2020;53:57-66. https://doi.org/10.1016/j.
pedn.2020.04.024.

5.	 Gupta A, Suri S, Dadhich J, et al. The 
World Breastfeeding Trends Initiative: 
Implementation of the Global Strategy 
for Infant and Young Child Feeding in 
84 countries. J Public Health Policy. 
2019;40(1):35-65. doi: 10.1057/s41271-
018-0153-9. PMID: 30538269. 

6.	 Browning L, Hsieh S, Ashwell M. A 
systematic review of waist-to-height ratio 
as a screening tool for the prediction 
of cardiovascular disease and diabetes: 
0.5 could be a suitable global boundary 
value. Nutr. Res. Rev. 2010;23:247-69. 
doi: 10.1017/ S0954422410000144.

7.	 Tanita Corporation. Body composition 
analyzer SC-331S. Instruction Manual. 
Estados Unidos: Tanita Corporation 2013.

8.	 de Onis M, Onyango A, Borghi E. WHO 
Child Growth Standards Length/height-
for-age, weight-for-age, weight-for-
length, weight-for-height and body mass 
index-for age. Methods and development 
World Health Organization. 2009 (Web 
page] http://www.who.int/childgrowth/
standards/Technical_report.pdf?ua=1.doi: 
10.1080/08035320500495548.

9.	 Güngör N. Overweight and obesity in 
children and adolescents. J Clin Res 
Pediatr Endocrinol. 2014;6(3):129-43. 
doi:10.4274/jcrpe.1471.

10.	 Núñez H, Holst I, Campos N. New 
Diet Quality Index for children and 
adolescents in Costa Rica. Nutr Hosp. 
2020;37(1):65-72. doi: http://dx.doi.
org/10.20960/nh.02695)

11.	 American Academy of Pediatrics. 
Children, Adolescents, and Television. 
Pediatrics 2001:107(2):423-6. 

doi: 10.1542/peds.107.2.423.
12.	 Reid Y, Radesky J, Christakis D, et al. APP 

COUNCIL ON COMMUNICATIONS 
AND MEDIA. Children and Adolescents 
and Digital Media (Review). Pediatrics. 
2016;138(5):e20162593. doi: 10.1542/
peds.2016-2593.

13.	 Tremblay M, Carson V, Chaput J. et al. 
Canadian 24-hour movement guidelines 
for children and youth: an integration of 
physical activity, sedentary behaviour, 
and sleep. Appl Physiol Nutr Metab. 
2016;41(6 Suppl 3):S311-27. doi: 10.1139 
/ apnm-2016-0151.

14.	 U.S. Department of Health and Human 
Services. Physical Activity Guidelines for 
Americans and Youth Physical Activity 
Guidelines Toolkit. Author, Washington 
DC. 2008. http://www.health.gov/
PAguidelines/guidelines/chapter3.aspx. 

15.	 Hyde E, Omura J, Watson K, et al. 
Knowledge of the Adult and Youth 
2008 Physical Activity Guidelines 
for Americans. J Phys Act Health. 
2019;16(8):618-22. doi: 10.1123/
jpah.2018-0143.

16.	 Madrigal J. La construcción de índices. 
Editorial Universidad de Costa Rica, San 
José 1997.

17.	 Feldman-Winter L, Kellams A, Peter-
Wohl S, et al. Evidence-Based Updates on 
the First Week of Exclusive Breastfeeding 
Among Infants ≥ 35 Weeks. Pediatrics. 
2020;145(4):e20183696. doi: 10.1111/
mcn.12472.

18.	 Fabiano V, Albani E, Cammi GM, 
Zuccotti GV. Nutrition in developmental 
age: few rules to stay healthy. Minerva 
Pediatr. 2020;72(3):182-95. https://doi.
org/10.23736/S0026-4946.20.05803-X

19.	 Poorolajal J, Sahraei F, Mohamdadi Y, 
Doosti-Irani A, Moradi L. Behavioral 
factors influencing childhood obesity: a 
systematic review and meta-analysis. Obes 
Res Clin Pract. 2020;14(2):109-18. https://
doi.org/10.1016/j.orcp.2020.03.002.

20.	 Rito AI, Buoncristiano M, Spinelli 
A, et al. Association between 
Characteristics at Birth, Breastfeeding 
and Obesity in 22 Countries: The 
WHO European Childhood Obesity 
Surveillance Initiative-COSI 2015/2017. 
Obes Facts. 2019;12(2):226-43. 
doi: 10.1159/000500425.

21.	 Spatz DL. Preventing obesity starts 
with breastfeeding. J Perinat Neonatal 
Nurs. 2014;28(1):41-50. doi: 10.1097/
JPN.0000000000000009.

22.	 Gridneva Z, Rea A, Hepworth A, et al. 
Relationships between Breastfeeding 
Patterns and Maternal and Infant Body 
Composition over the First 12 Months 
of Lactation. Nutrients. 2018;5;10(1):45. 
doi: 10.3390/nu10010045.

23.	 Azad M, Vehling L, Chan D, et al. Infant 
Feeding and Weight Gain: Separating 

Breast Milk From Breastfeeding and 
Formula From Food. Pediatrics. 
2018;142(4):e20181092. doi: 10.1542/
peds.2018-1092. 

24.	 Harrison M, Brodribb W, Hepworth JA. 
Qualitative systematic review of maternal 
infant feeding practices in transitioning 
from milk feeds to family foods. (Review). 
Matern Child Nutr. 2017;13(2):e12360. 
doi: 10.1111/mcn.12360.

25.	 Ventura A. Does Breastfeeding Shape 
Food Preferences? Links to Obesity. Ann 
Nutr Metab. 2017;70(Suppl 3):8-15. 
doi: 10.1159/000478757. 

26.	 Murray R. Influences on the initial 
dietary pattern among children from 
birth to 24 months. Nutrition Today. 
2017;52 (Issue2):S25-S29. doi: 10.1097/
NT.0000000000000195

27.	 Trabulsi JC, Mennella JA. Diet, sensitive 
periods in flavour learning, and growth. 
Int Rev Psychiatry. 24(3):219-30. doi:10.3
109/09540261.2012.675573.

28.	 Scholtens S, Brunekreef B, Smit HA, et al. 
Do Differences in Childhood Diet Explain 
the Reduced Overweight Risk in Breastfed 
Children? Obesity. 2008;16(11):2498-503. 
doi:10.1038/oby.2008.403.

29.	 Manterola C, Quiroz G, Salazar P, et al. 
Metodología de los tipos y diseños de 
estudio más frecuentemente utilizados 
en investigación clínica. Rev. Med. 
Clin. Condes 2019;30(1):36-49. doi.
org/10.1016/j.rmclc.2018.11.005)

30.	 Batista M, Žigić L, Žaja O, et al. Predictors 
of eating disorder risk in anorexia 
nervosa adolescents. Acta Clin Croat. 
2018;57(3):399-410. doi: 10.20471/
acc.2018.57.03.01.

31.	 Avery A, Anderson C, McCullough 
F. Associations between children’s 
diet quality and watching television 
during meal or snack consumption: 
A systematic review. Matern Child 
Nutr. 2017;13(4):e12428. doi: 10.1111/
mcn.12428

32.	 Heshmati J, Sepidarkish M, Shidfar F, et 
al. Effect of Breastfeeding in Early Life on 
Cardiorespiratory and Physical Fitness: 
A Systematic Review and Meta-Analysis. 
Breastfeed Med Off J Acad Breastfeed 
Med. 2018;13(4):248-58. doi.org/10.1089/
bfm.2018.0001.

33.	 Vafa M, Heshmati J, Sadeghi H, et al. Is 
exclusive breastfeeding and its duration 
related to cardio respiratory fitness in 
childhood? J Matern-Fetal Neonatal Med 
Off J Eur Assoc Perinat Med Fed Asia 
Ocean Perinat Soc Int Soc Perinat Obstet. 
2016;29(3):461-5. https://doi.org/10.3109/
14767058.2015.1004052.

34.	 Savino F, Liguori SA, Lupica MM. 
Adipokines in breast milk and preterm 
infants. Early Hum Dev. 2010;86(Suppl 
1):77-80. https://doi.org/10.1016/j.
earlhumdev.2010.01.011.

Breastfeeding - Núñez-Rivas HP. et al



51

ORIGINAL ARTICLE

35.	 Martin RM, Holly JMP, Smith GD, et al. 
Could associations between breastfeeding 
and insulin-like growth factors underlie 
associations of breastfeeding with adult 
chronic disease? The Avon Longitudinal 
Study of Parents and Children. Clinical 
Endocrinology. 2005;62(6):728-37. 
doi:10.1111/j.1365-2265.2005.02287.x

36.	 Mazzocchi A, Giannì ML, Morniroli D, 
et al. Hormones in Breast Milk and Effect 
on Infants’ Growth: A Systematic Review. 
Nutrients. 2019;11(8):1845. doi:10.3390/
nu11081845.

37.	 Madsen AL, Larnkjær A, Mølgaard C, 
et al. IGF-I and IGFBP-3 in healthy 9 
month old infants from the SKOT cohort: 
breastfeeding, diet, and later obesity. 
Growth Horm IGF Res. 2011;21(4):199-
204. doi: 10.1016/j.ghir.2011.05.003. Epub 
2011 May 31. PMID: 21624842.

38.	 Switkowski KM, Jacques PF, Must A, 
et al. Associations of protein intake in 
early childhood with body composition, 
height, and insulin-like growth factor I 
in mid-childhood and early adolescence. 
Am J Clin Nutr. 2019;109(4):1154-63. 
doi: 10.1093 / ajcn / nqy354.

39.	 Lönnerdal B. Infant formula and 
infant nutrition: bioactive proteins 
of human milk and implications for 

composition of infant formulas. Am J 
Clin Nutr. 2014;99(3):712S-doi: 10.3945 / 
ajcn.113.071993. 

40.	 Putet G, Labaune J-M, Mace K, et al. 
Effect of dietary protein on plasma 
insulin-like growth factor-1, growth, 
and body composition in healthy term 
infants: a randomised, double-blind, 
controlled trial (Early Protein and Obesity 
in Childhood (EPOCH) study). Br J 
Nutr. 2016;115(2):271-84. doi:10.1017/
S0007114515004456.

41.	 Koletzko B, Godfrey K, Poston L, et al. 
Early Nutrition Project Systematic  
Review Group. Nutrition During 
Pregnancy, Lactation and Early 
Childhood and its Implications for 
Maternal and Long-Term Child 
Health: The Early Nutrition Project 
Recommendations. (Review). Ann 
Nutr Metab. 2019;74(2):93-106. 
doi: 10.1159/000496471.

42.	 Singhal A, Lucas A. Early origins 
of cardiovascular disease: is there a 
unifying hypothesis? Lancet Lond Engl. 
2004;363(9421):1642-5. https://doi.
org/10.1016/S0140-6736(04)16210-7

43.	  Oyarzún M, Barja S, Domínguez M, et 
al. Breastfeeding, obesity and metabolic 
syndrome at school age. Rev Chil Pediatr. 

2018;89(2):173-81. doi: 10.4067/S0370-
41062018000200173)

44.	 Lefebvre C, John R. The effect of 
breastfeeding on childhood overweight 
and obesity: A systematic review of 
the literature. J Am Assoc Nurse Pract. 
2014;26(7):386-401. doi: 10.1002/2327-
6924.12036.

45.	 Pérez R, Martínez J, Segura-Pérez S. 
Impact of the Baby-friendly Hospital 
Initiative on breastfeeding and 
child health outcomes: a systematic 
review. Matern Child Nutr (Review). 
2016;12(3):402-17. doi: 10.1111/
mcn.12294. 

46.	 Canadian Paediatric Society.  
Position statement: The baby-friendly 
initiative: Protecting, promoting, and 
supporting breastfeeding. Retrieved from 
Canadian Paediatric Society 2012.  
http://www.cps.ca/en/documents/
position/Baby-friendly-intiative-
breastfeeding). 

47.	 Caja Costarricense de Seguro Social. 
Manual Implementación Clínicas de LM y 
Desarrollo: Escenario Hospitalario. CCSS: 
San José, Costa Rica. 2012. https://www.
ministeriodesalud.go.cr/gestores_en_
salud/lactancia/CNLM_manual_lactac_
materna_y_desarrollo_2012.pdf. 

Breastfeeding - Núñez-Rivas HP. et al



52

ORIGINAL ARTICLE

Breastfeeding - Núñez-Rivas HP. et al


