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Abstract

Background

The duration and pattern of breastfeeding can influence the consumption of fruits and vege-

tables in later childhood.

Objective

To investigate the association between pattern and duration of breastfeeding and consump-

tion of fruits and vegetables in children aged between 4 and 7 years.

Methods

We conducted a secondary analysis using data from a former randomized clinical trial with

323 adolescent mothers, their children, and maternal grandmothers, when they cohabited.

Information on infant feeding was collected monthly during the first 6 months of life, every

two months until the child was 1 year old over and when children were between 4 and 7

years old. The associations between duration of breastfeeding and exclusive breastfeeding

and consumption of fruits and vegetables were tested by a logistic regression model.

Results

Approximately 60% and 45% of children consumed fruits and vegetables, respectively, five

or more times a week. Consumption of vegetables among 4-7-year-old children was higher

in children who were breastfed for 12 months or longer (OR 2.7; 95%CI 1.49–4.93); how-

ever, exclusive breastfeeding duration did not have a significant association with consump-

tion of vegetables (OR 1.5; 95%CI 0.70–3.04). There was no association between weekly

consumption of fruits and duration of breastfeeding (OR 1.3; 95%CI 0.71–2.30) or exclusive

breastfeeding (OR 0.7; 95%CI 0.34–1.44).
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Conclusions

Longer duration of breastfeeding was positively associated with consumption of vegetables

in children aged 4–7 years; however, there was no association with consumption of fruits.

Exclusive breastfeeding duration did not have influence on consumption of fruits or

vegetables.

Introduction
Consumption of fruits and vegetables are essential for a healthy and high-quality diet. These
foods are related to the prevention of diseases such as childhood obesity [1]. The Brazilian
Ministry of Health recommends that children older than 2 years old should eat fruits on a daily
basis. In addition, vegetables should be included at least in two main meals [2]. Such recom-
mendation also aims to reduce the consumption of energy-dense and nutrient-poor foods.
However, national data show that this recommendation is not followed by most Brazilian chil-
dren [3].

Eating habits are established during the first years of life and affect all stages of the life cycle
[4–6]. A complex network of genetic and environmental factors participate in the formation of
eating habits, which begins in the prenatal period through the foetus contact with the amniotic
fluid [7]. After birth, early eating experiences become part of this network, such as breastfeed-
ing, which, according to some authors, would have influence on food acceptance by children.
Breastfed children are exposed to a variety of flavours that reflect their mother's diet, making
them familiar with the family's eating habits [8]. Some studies have suggested that breastfeed-
ing pattern and duration may influence the consumption of fruits and vegetables in preschool
children [9–13]; other, however, have not shown this association [14].

Our study aims to increase knowledge about the role of breastfeeding in the dietary pattern
later in childhood. With that purpose in mind, we intended to answer the following question:
is there an association between the pattern and duration of breastfeeding and the frequency of
consumption of fruits and vegetables in a sample of Brazilian preschool-aged children?

Methods
In order to answer this question, we used data from a randomized clinical trial aimed at evalu-
ating the effect of an intervention on the prevalence of exclusive breastfeeding in the first 6
months of life, as well as the prevalence of breastfeeding and healthy complementary feeding in
the first year of life. This clinical trial was conducted, with 323 adolescent mothers, their chil-
dren, and their mothers (maternal grandmothers) when they cohabited. Adolescent mothers
were recruited between 2006 and 2008, in the maternity ward of the Hospital de Clínicas de
Porto Alegre, a public teaching hospital, with approximately 3,000 births every year. The inclu-
sion criteria were mothers younger than 20 years old, living in the city of Porto Alegre, who
had given birth to healthy babies with birth weight was� 2,500 g and who were being
breastfed. The intervention consisted of six counselling sessions on breastfeeding and healthy
complementary feeding. The first session was held in the maternity ward and the remaining
sessions took place at the participants’ homes at 7, 30, 60, and 120 days of life. Infant feeding
information was collected monthly for the first 6 months, every two months until the child
turned 1 year old, and between 4 and 7 years of age. Such data were collected by telephone
interview with the mothers or during home visits when a phone interview could not be carried
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out, except for the last assessment. When children were between 4 and 7 years old, their moth-
ers were contacted and invited to attend the Centre of Clinical Research of the Hospital de
Clínicas de Porto Alegre. They were supposed to take their children along. When mothers and
their children could not attend the Centre, we arranged for a home visit. During these visits,
the mothers answered a questionnaire about usual weekly food frequency (FFQ). The results
and further details of this randomized clinical trial were reported elsewhere [15–17].

The group of vegetables included a wide variety of garden crops, except for potato and cas-
sava, which were classified as tubers. Fruit juice was not included in the fruit group.

Children on exclusive breastfeeding were those receiving only breast milk without any other
type of liquid or solid food, including water, tea, and juice. Children being breastfed were those
receiving breast milk regardless of whether they received other foods or not. In spite of the rec-
ommendation of providing exclusive breastfeeding for 6 months, exclusive breastfeeding dura-
tion was categorized as� 4 months and< 4 months, because the prevalence of women that
follow the recommendation is very low. The duration of breastfeeding was categorized as� 12
months and< 12 months. We decided to use this cut-off point because 12 months is the
approximate median duration of breastfeeding in Brazil (11.2 months) [18].

Data were computer stored by means of a double data entry method and later validation
using Excel1. Statistical analysis was performed using the Statistical Analysis System (SAS
9.4). Quantitative variables were described as mean and standard deviation or median and
interquartile range. Categorical variables were expressed as absolute and relative frequencies.
Means were compared using the Student t test or Mann-Whitney test, whereas proportions
were compared using Pearson's chi-square test or Fisher's exact test.

Initially, we compared the characteristics of the participants who completed the study with
the characteristics of those who were lost to follow-up. Next, the association between duration
of breastfeeding and exclusive breastfeeding and weekly consumption of fruits and vegetables
at the recommended frequency (five or more times a week) was tested using a logistic regres-
sion model. We first tested the unadjusted model (model 1), and then constructed two cumula-
tive models. The model 2 considered the initial design of the study, i.e., the children's group
(control or intervention); and model 3 included some variables that are considered having
influence on children's diet, such as maternal education, number of siblings, child's gender and
age, and cohabitation with maternal grandmother [19–21]. The effect measure we used was
odds ratio (OR) in combination with 95% confidence interval.

This study was in compliance with the Standards of Health Research. Mothers or guardians
were informed about the study and, after agreeing to participate, they signed a written consent
form. When adolescents were younger than 18 years old, after agreeing to participate in the
research, the informed consent was signed both by them and their guardians. This study was
approved by the Scientific Committee and Research Ethics Committee of the HCPA (n°
120249). The clinical trial was registered at http://www.ClincalTrials.gov, identifier:
NCT00910377.

Results
Of the 323 mothers and children who started the study, 257 (80%) stayed in the study until the
6th month of children’s life, 219 (68%) remained up to 12 months, and 207 (64%) were still
participating in the study in the last evaluation (4–7 years). Some participants were lost during
the study because mothers/families could not be reached (n = 91), there was refusal to remain
in the study (n = 23), separation of mother and infant (n = 1), and mother's death (n = 1).

The distribution of the participants' characteristics was balanced between those who com-
pleted the study and the participants who were lost to follow-up. There was no statistically
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significant difference (p<0.05) in terms of maternal characteristics (race, age, income, educa-
tional level, number of prenatal visits, and number of children), children's characteristics (gen-
der, birth weight, and mode of delivery), and mothers’ cohabitation with their own mothers
and partners. The number of losses was similar among the participants allocated to the inter-
vention group– 56% (n = 65)–and the control group 44% (n = 51) (p = 0.167).

Children's mean age in the last evaluation was 6.1 years (4.7–7.0). Participants' characteris-
tics in the last evaluation were as follows: mean per capita family income = 0.6 minimum wage;
maternal years of school� 8 years = 45.4%; primiparity = 62.3%; mother with job = 54.1%;
male child = 48.8%; cohabitation with husband/partner = 64.3%; cohabitation with maternal
grandmother = 26.6%.

Approximately half of children (52.7%; n = 109) had been breastfed for at least 12 months
and 21.3% (n = 42) had been exclusively breastfed for at least 4 months. Among children aged
4–7 years old, approximately 60% consumed fruits almost every day (5 or more times a week)
and 45% consumed vegetables at the same frequency. Table 1 shows the weekly consumption
of fruits and vegetables among children of that age group, according to the duration of breast-
feeding and exclusive breastfeeding.

The weekly consumption of vegetables was significantly higher among infants who were
breastfed for 12 months or longer; the same was not true for the consumption of fruits
(Table 2). The duration of exclusive breastfeeding was not associated with the consumption of
vegetables or fruits (Table 3).

Table 1. Frequency of weekly consumption of fruits and vegetables among children between 4 and 7 years old according to the duration of BF and
EBF.

Weekly consumption Fruit consumption Vegetable consumption

EBF BF EBF BF

<4 ≥4 P <12 ≥ 12 P <4 ≥4 P <12 ≥12 P
n = 155 n = 42 n = 98 n = 109 n = 155 n = 42 n = 98 n = 109

Almost every day 63.2% 50.0% 0,254 58.2% 61.5% 0,384 42.6% 50.0% 0,285 33.7% 55.0% 0,03

3 to 4 times a week 25.8% 38.1% 27.6% 30.3% 20.6% 26.2% 22.4% 21.1%

� 2 times a week 11.0% 11.9% 14.3% 8.3% 36.8% 23.8% 43.9% 23.9%

BF = breastfeeding; EBF = exclusive breastfeeding; Almost every day = > 5 times a week.

doi:10.1371/journal.pone.0148357.t001

Table 2. Duration of breastfeeding and weekly consumption of fruits and vegetables at 4–7 years old.

Weekly fruit consumption OR (95%CI) Weekly vegetable consumption OR (95%CI)
Model BF duration ≥ 5 times ≥ 5 times

Model 1 < 12 months 1 1

� 12 months 1.2 (0.68–2.11) 2.6 (1.45–4.56)

Model 2 < 12 months 1 1

� 12 months 1.2 (0.69–2.14) 2.6 (1.44–4.54)

Model 3 < 12 months 1 1

� 12 months 1.3 (0.71–2.30) 2.7 (1.49–4.93)

Model 1: not adjusted; Model 2: adjusted for intervention; Model 3: adjusted for intervention, child's age and gender, mother's educational level,

cohabitation with the maternal grandmother, and number of children.

doi:10.1371/journal.pone.0148357.t002
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Discussion
The present study showed a positive association between duration of breastfeeding for 12
months or longer and greater consumption of vegetables among children aged 4–7 years old.
However, we could not find any association between duration of breastfeeding and consump-
tion of fruits, as well as between duration of exclusive breastfeeding and consumption of vege-
tables and fruits.

Other studies have also shown a positive association between duration of breastfeeding and
consumption of vegetables in later childhood. Perrine et al. (2014) investigated the association
between duration of breastfeeding and several markers of diet quality at 6 years of age in a sam-
ple of 1,355 U.S. children. These authors found that children who were breastfed for 12 months
or longer were more likely to consume more vegetables than the median daily rate of vegetable
consumption at 6 years of age (OR 1.65; 95%CI 1.14–2.40). However, unlike the present study,
they found a positive association between duration of breastfeeding and fruit intake (OR 2.09;
95%CI 1.40–3.11), as well as between duration of exclusive breastfeeding� 3 months and con-
sumption of fruits and vegetables (OR 2.03; 95%CI 1.34–3.06 and OR 1.45; 95%CI 1.00–2.13)
when compared with children who were breastfed for less than 3 months or never breastfed
[11].

A recent analysis of four European cohorts of children aged 2 and 4 years found an associa-
tion between breastfeeding for 6 months or longer and greater consumption of vegetables in
the four cohorts (UK, France, Greece, and Portugal); however, in just two countries (UK and
France), breastfeeding for 6 months or more was associated with greater consumption of fruits
[9].

A possible explanation for the increased consumption of fruits and vegetables by children
who are breastfed for longer could be that these children probably are more exposed to a
greater variety of flavours early in life through breast milk [7]. Consequently, they might have
greater acceptability of new foods during the introduction of complementary feeding [8] which
facilitate better eating habits later. However, we cannot rule out the possibility that women
who follow the recommendation to breastfeed for a longer period also try to follow the other
recommendations in terms of offering a healthier diet to their children. These women them-
selves may have healthier lifestyles and eating habits; therefore, they provide their children
with the healthy foods that they consume. The study of Khalessi and Reich [22] reinforces this
assumption. They found that women who are committed to breastfeeding may also be more
committed to making healthier feeding choices. Future research should explore if there are
some characteristics in breastfeeding mothers that predisposes them to make healthier feeding

Table 3. Duration of exclusive breastfeeding and weekly consumption of fruits and vegetables at 4–7 years old.

Weekly fruit consumption OR (95%CI) Weekly vegetable consumption OR (95%CI)
Model EBF duration ≥ 5 times ≥ 5 times

Model 1 < 4 months 1 1

� 4 months 0.6 (0.30–1.22) 1.4 (0.69–2.74)

Model 2 < 4 months 1 1

� 4 months 0.6 (0.32–1.31) 1.3 (0.65–2.68)

Model 3 < 4 months 1 1

� 4 months 0.7 (0.34–1.44) 1.5 (0.70–3.04)

Model 1: not adjusted; Model 2: adjusted for intervention; Model 3: adjusted for intervention, child's age and gender, mother's educational level,

cohabitation with the maternal grandmother, and number of children.

doi:10.1371/journal.pone.0148357.t003
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choices for them and their children. Future studies should also examine if mothers with health-
ier eating habits tend to breastfeed longer.

Conversely, our findings did not confirm the association between longer duration of exclu-
sive breastfeeding and higher consumption of vegetables later in life, which was found in other
studies [10–12]. However, the method used to measure the consumption of food was different
in each study: frequency of portions according to Canada's Food Guide (Burnier), grams per
day (Moller), median daily intake (Perrine), and weekly frequency (our study). Such differences
may have contributed to the discrepancy in the results.

Another point to consider is that the mother should initiate breastfeeding to be included in
the study. This might be likely different from some of the other studies, contributing for differ-
ences in results. However, in Brazil more than 95% of women start breastfeeding, including
adolescent mothers [23]. Therefore, we believe that our results would not be different if we had
included the very few mothers that did not initiate breastfeeding.

Some limitations of the present study should be pointed out. Active search for the children
included in our study did not ensure fewer losses. However, such loss rate is expected in studies
requiring follow-up, especially when involving young adults living in the outskirts of large cities
in developing countries. Nevertheless, this limitation was minimized by the fact that the char-
acteristics of the lost participants were not different from those of the participants who com-
pleted the study.

The food frequency questionnaire did not include the option of daily consumption of the
foods. As a result, we could only test the association between duration of breastfeeding and
“almost every day consumption” of fruits and vegetables. Also, we only measured the weekly
frequency of consumption of fruits and vegetables, instead of evaluating the amount of food
consumed. We are aware of the fact that the frequency of food consumption does not reflect
the actual intake of food consumed in an accurate manner. However, other authors [14] also
found no association between duration of exclusive breastfeeding and consumption of fruits
and vegetable in a sample of Brazilian pre-schoolers, despite using portions (grams per day) to
measure food consumption. On the other hand, positive associations between duration of
breastfeeding and consumption of fruits and vegetables were found in some studies when out-
comes were measured more accurately [10–12].

Another important aspect that should be considered is the wide age range of children (4 to 7
years) in assessing the outcome. However, we believe that this aspect did not have a significant
impact on the results because the children's age was included in the analysis model. In addition
to the children's age, our model also considered some variables that were specific of the study
design, such as cohabitation with the maternal grandmother and group to which the partici-
pants were allocated. The results showed that probably the intervention did not affect the
results. Also, we already showed that the variables cohabitation with the grandmother and
intervention had no effect on the quality of children's diet at 4–7 years old [17].

In conclusion, although our study has confirmed the association between longer duration of
breastfeeding and higher consumption of vegetables in preschool age, our findings can not sup-
port the hypothesis that breastfeeding itself promotes better eating habits in future stages of
life, since we did not confirm the association between longer duration of breastfeeding and
higher fruits consumption or longer duration of exclusive breastfeeding and higher vegetable
and fruit consumption. It seems that the experience with breastfeeding alone is not sufficient to
enhance healthy food habits in older children, since infants must taste the food to learn to like
it, and it depends on the healthy feeding offer, being encouraged and available by a family
context.

Breastfeeding and Fruit and Vegetable Consumption

PLOS ONE | DOI:10.1371/journal.pone.0148357 February 4, 2016 6 / 8



Author Contributions
Conceived and designed the experiments: ERJG. Performed the experiments: BS. Analyzed the
data: BS AV. Contributed reagents/materials/analysis tools: ERJG. Wrote the paper: BS ERJG
AV.

References
1. World Health Organization. Global status report on noncommunicable diseases 2010. Geneve: WHO;

2011.

2. Brasil. Caderneta de saúde da criança. Brasília: Ed. Ministério da Saúde; 2013.

3. Bortolini GA, Gubert MB, Santos LM. Food consumption Brazilian children by 6 to 59 months of age.
Cad Saude Publica. 2012; 28(9):1759–71. PMID: 23033190

4. Brasil. Saúde da criança: nutrição infantil—aleitamento materno e alimentação complementar. Brasilia:
Ed. Ministério da Saúde; 2009.

5. Savage JS, Fisher JO, Birch LL. Parental influence on eating behavior: conception to adolescence. J
Law Med Ethics. 2007; 35(1):22–34. PMID: 17341215

6. Vitolo MR, Rauber F, Campagnolo PD, Feldens CA, Hoffman DJ. Maternal dietary counseling in the
first year of life is associated with a higher healthy eating index in childhood. J Nutr. 2010; 140
(11):2002–7. doi: 10.3945/jn.110.125211 PMID: 20844187

7. Beauchamp GK, Mennella JA. Flavor perception in human infants: development and functional signifi-
cance. Digestion. 2011; 83 Suppl 1:1–6. doi: 10.1159/000323397 PMID: 21389721

8. Forestell CA, Mennella JA. Early determinants of fruit and vegetable acceptance. Pediatrics. 2007; 120
(6):1247–54. PMID: 18055673

9. de Lauzon-Guillain B, Jones L, Oliveira A, Moschonis G, Betoko A, Lopes C, et al. The influence of
early feeding practices on fruit and vegetable intake among preschool children in 4 European birth
cohorts. Am J Clin Nutr. 2013; 98(3):804–12. doi: 10.3945/ajcn.112.057026 PMID: 23864537

10. Burnier D, Dubois L, Girard M. Exclusive breastfeeding duration and later intake of vegetables in pre-
school children. Eur J Clin Nutr. 2011; 65(2):196–202. doi: 10.1038/ejcn.2010.238 PMID: 20978527

11. Perrine CG, Galuska DA, Thompson FE, Scanlon KS. Breastfeeding duration is associated with child
diet at 6 years. Pediatrics. 2014; 134 Suppl 1:S50–5. doi: 10.1542/peds.2014-0646I PMID: 25183756

12. Möller LM, de Hoog ML, van Eijsden M, Gemke RJ, Vrijkotte TG. Infant nutrition in relation to eating
behaviour and fruit and vegetable intake at age 5 years. Br J Nutr. 2013; 109(3):564–71. doi: 10.1017/
S0007114512001237 PMID: 22717117

13. Grieger JA, Scott J, Cobiac L. Dietary patterns and breast-feeding in Australian children. Public Health
Nutr. 2011; 14(11):1939–47. doi: 10.1017/S1368980011001030 PMID: 21729461

14. Valmórbida JL, Vitolo MR. Factors associated with low consumption of fruits and vegetables by pre-
schoolers of low socio-economic level. J Pediatr (Rio J). 2014; 90(5):464–71.

15. de Oliveira LD, Giugliani ER, Santo LC, Nunes LM. Impact of a strategy to prevent the introduction of
non-breast milk and complementary foods during the first 6 months of life: a randomized clinical trial
with adolescent mothers and grandmothers. Early HumDev. 2012; 88(6):357–61. doi: 10.1016/j.
earlhumdev.2011.09.010 PMID: 22001312

16. Bica OC, Giugliani ER. Influence of counseling sessions on the prevalence of breastfeeding in the first
year of life: a randomized clinical trial with adolescent mothers and grandmothers. Birth. 2014; 41
(1):39–45. doi: 10.1111/birt.12097 PMID: 24654636

17. Schwartz R, Vigo Á, Dias de Oliveira L, Justo Giugliani ER. The effect of a pro-breastfeeding and
healthy complementary feeding intervention targeting adolescent mothers and grandmothers on growth
and prevalence of overweight of preschool children. PLoS One. 2015; 10(7):e0131884. doi: 10.1371/
journal.pone.0131884 PMID: 26161657

18. Brasil. II Pesquisa de prevalência de aleitamento materno nas capitais brasileiras e Distrito Federal.
Brasília; 2009.

19. Cooke LJ, Wardle J, Gibson EL, Sapochnik M, Sheiham A, Lawson M. Demographic, familial and trait
predictors of fruit and vegetable consumption by pre-school children. Public Health Nutr. 2004; 7
(2):295–302. PMID: 15003137

20. Dubois L, Farmer A, Girard M, Burnier D, Porcherie M. Demographic and socio-economic factors
related to food intake and adherence to nutritional recommendations in a cohort of pre-school children.
Public Health Nutr. 2011; 14(6):1096–104. doi: 10.1017/S1368980010003769 PMID: 21306668

Breastfeeding and Fruit and Vegetable Consumption

PLOS ONE | DOI:10.1371/journal.pone.0148357 February 4, 2016 7 / 8

http://www.ncbi.nlm.nih.gov/pubmed/23033190
http://www.ncbi.nlm.nih.gov/pubmed/17341215
http://dx.doi.org/10.3945/jn.110.125211
http://www.ncbi.nlm.nih.gov/pubmed/20844187
http://dx.doi.org/10.1159/000323397
http://www.ncbi.nlm.nih.gov/pubmed/21389721
http://www.ncbi.nlm.nih.gov/pubmed/18055673
http://dx.doi.org/10.3945/ajcn.112.057026
http://www.ncbi.nlm.nih.gov/pubmed/23864537
http://dx.doi.org/10.1038/ejcn.2010.238
http://www.ncbi.nlm.nih.gov/pubmed/20978527
http://dx.doi.org/10.1542/peds.2014-0646I
http://www.ncbi.nlm.nih.gov/pubmed/25183756
http://dx.doi.org/10.1017/S0007114512001237
http://dx.doi.org/10.1017/S0007114512001237
http://www.ncbi.nlm.nih.gov/pubmed/22717117
http://dx.doi.org/10.1017/S1368980011001030
http://www.ncbi.nlm.nih.gov/pubmed/21729461
http://dx.doi.org/10.1016/j.earlhumdev.2011.09.010
http://dx.doi.org/10.1016/j.earlhumdev.2011.09.010
http://www.ncbi.nlm.nih.gov/pubmed/22001312
http://dx.doi.org/10.1111/birt.12097
http://www.ncbi.nlm.nih.gov/pubmed/24654636
http://dx.doi.org/10.1371/journal.pone.0131884
http://dx.doi.org/10.1371/journal.pone.0131884
http://www.ncbi.nlm.nih.gov/pubmed/26161657
http://www.ncbi.nlm.nih.gov/pubmed/15003137
http://dx.doi.org/10.1017/S1368980010003769
http://www.ncbi.nlm.nih.gov/pubmed/21306668


21. Tu MT, Lupien SJ, Walker CD. Diurnal salivary cortisol levels in postpartum mothers as a function of
infant feeding choice and parity. Psychoneuroendocrinology. 2006; 31(7):812–24. PMID: 16716531

22. Khalessi A, Reich SM. A month of breastfeeding associated with greater adherence to pediatric nutri-
tion guidelines. J Reprod Infant Psychol. 2013; 31(3):299–308. PMID: 24062596

23. Brasil. Pesquisa nacional de demografia e saúde da criança e da mulher—PNDS 2006—Dimensões
do processo reprodutivo e da saúde da criança. Centro brasileiro de análise e planejamento: Brasília;
2009.

Breastfeeding and Fruit and Vegetable Consumption

PLOS ONE | DOI:10.1371/journal.pone.0148357 February 4, 2016 8 / 8

http://www.ncbi.nlm.nih.gov/pubmed/16716531
http://www.ncbi.nlm.nih.gov/pubmed/24062596

