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Abstract The aim of this study was to analyze
the association between breastfeeding type in the
first six months of life and intake of vitamin A
and iron in children 6-12 months of age. It is
a cohort study with 226 children. The type of
breastfeeding from 1-6 months of life and the
food intake from 6 to 12 months were evaluated.
Nutrient intake between groups was compared
by the Kruskal-Wallis test. The association be-
tween nutrient intake and type of breastfeeding
was analyzed by Poisson Regression. Consump-
tion below the recommendation of vitamin A
and iron was 33.6% and 67.7%, respectively.
Infants exclusively and predominantly breastfed
from birth to two months had higher vitamin
A intake from 6-12 months of life. Infants who
were breastfeeding at 6 months had higher vi-
tamin A intake and lower iron by the bivariate
analysis. The group that received mixed feeding
and artificial feeding at 1 month and the group
non-breastfed at 6 months had vitamin A intake
below the recommended from 6-12 month of life.
The results reinforce the importance of exclusive
breastfeeding in the first six months of life con-
tributing to the higher vitamin A intake. Iron
intake was lower among breastfed children, but
the bioavailability of this nutrient in breast milk
is higher.
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Introduction

Infant feeding, from birth to the first year of age,
influences child health throughout life!. Knowing
that breastfeeding is critical for infant feeding,
the World Health Organization (WHO) recom-
mends exclusive breastfeeding (EBF) for the first
6 months of life and complementary foods up to
2 years of age>’.

Early introduction of complementary foods
may shorten breastfeeding duration and cause
some nutrients to be poorly absorbed, e.g. vita-
min A and iron, leading to the development of
nutritional deficiencies*®. Iron and vitamin A
deficiencies in children are considered a public
health problem’”®. Data from the National De-
mographic and Health Survey (PNDS) show that
the prevalence of iron deficiency anemia and
vitamin A deficiency among children under five
was 20.9% and 17.4%, respectively’.

The association between breastfeeding in the
first six months of life and the formation of heal-
thy eating habits in childhood is still controver-
sial. Studies indicate that breastfeeding has a di-
rect influence on food acceptance in later life'®!",
indicating that children who have been breastfed
have greater acceptance of fruits and vegetables'.
This feeding practice is believed to influence iron
and vitamin A intake after the introduction of
complementary foods”. However, Valmérbida
and Vitolo' found no association between breas-
tfeeding and later eating practices in childhood.
Thus, the objective of this study was to evaluate
whether breastfeeding in the first six months of
life is related to vitamin A and iron intake in chil-
dren aged 6 to 12 months.

Methodology

This is a cohort study with children followed up
from birth to 12 months of life, conducted be-
tween 2011 and 2013. The invitation to partici-
pate in the study was performed at the maternity
hospital in the city of Vigosa-MG, at the time of
birth. The sample consisted of 226 children of
both sexes, followed in the Municipal Immuni-
zation Departmentof Vigosa-MG. This service
is considered a reference for performing the Gu-
thrie test, which facilitated recruitment of mo-
thers for the study.

The inclusion criterion was that the child re-
sided within the city limits of Vigosa, MG. The
exclusion criteria were: regular use of medica-
tions or some clinical health alteration that could

interfere with the nutritional status and alter the
child’s diet. The sample flowchart is shown in Fi-
gure 1.

Follow-up losses were assessed for the possi-
bility of selection bias up to the sixth month of
follow-up. No differences were found between
followed children and lost children when compa-
ring sociodemographic characteristics, number
of prenatal consultations, birth variables such as
birth weight and length, and use of pacifier, ac-
cording to data presented by Fonseca et al."” and
Carvalho et al.’s.

The sample size was calculated for this stu-
dy using the OpenEpi Program considering the
total number of children (806) born in Vigosa
during data collection and the prevalence of ou-
tcomes (vitamin A intake below recommenda-
tion - 33.3%, and iron - 67.7%, for children 6-12
months). For a 95% confidence level, the sample
size calculated was 237 and 249, considering the
prevalence of food intake below the recommen-
dation for iron and vitamin A, respectively. The
sample (226) of children aged 6-12 months,
followed since birth, corresponded to 91% of the
largest sample calculated (249 children).

During the interview, a semi-structured
questionnaire was applied containing questions
regarding the child’s birth conditions and socioe-
conomic status. The consumption of breast milk,
infant formulae, and bovine milk was evaluated
at the first, second, fourth, and sixth month,
when the children were taken to the polyclinic
for vaccination.

Mothers or guardians (hardly ever guardians)
of the children responded to a 24-hour recall at
the 6, 9, or 12 months of life. After the first 6
months of life, only one more meeting was held
on the 9" or the 12" month. Therefore, whe-
ther there was a difference in the dietary intake
of iron and vitamin A was evaluated in children
aged 6-12 months, according to the breastfeeding
pattern in the first six months of life. Losses du-
ring the assessment of food intake occurred due
to some mothers not being able to report their
children’s consumption when they attended day-
care centers full time and/or had babysitters.

The breastfeeding pattern definitions used in
this study followed the Ministry of Health?: Ex-
clusive Breastfeeding (EBF) - infant receives bre-
ast milk only directly from the breast or pumped,
or breast milk from donor sources, and no other
solids or liquids except syrups, mineral supple-
ments, or medicines. Predominant Breastfeeding
(PBF) - infant receives, in addition to breast milk,
water or water-based drinks (teas, infusions), and



806 children were born during the time of data collection

Total
806 children

e
v
667 children eligible for the study

- 15 children with congenital malformation or syndrome;
- 52 twin pregnancies;
- 72 children admitted to the neonatal intensive care unit

Exclusion criteria

Total: 139 children

\
406 children accepted and
attended the first consultation

—
y

‘ 390 children were evaluated in the second month ‘

| —— Cotons ]

‘ 336 children were evaluated in the fourth month ‘

v
Evaluations performed:

79 children 6 months of age

73 children with 9 months of age
74 children with 12 months of age
total: 226 children

Losses:
- 117 early hospital discharges;
- 90 mothers agreed to participate in the first contact at
the hospital but did not attend the first meeting
Total: 207 children

Figure 1. Sample flowchart.

fruit juices. Complementary feeding - infant recei-
ves, in addition to breast milk, solid or semi-solid
foods as a complement to breast milk, not to re-
place it. Mixed feeding (MF) - infant receives bre-
ast milk, infant formula, and other types of milk.
Due to the low prevalence of PBF, we considered
the intake values of this pattern together with the
EBF.

Food intake data were entered into the Ava-
nutri® software. The Food Composition Table
(TACO)Y, 4™ version, was selected for this study.
Foods not found in the program were registered
and the ingredient lists were standardized in
order not to underestimate or overestimate the
amount of vitamin A and iron ingested. Nutrient
intake was compared to the Dietary Reference In-
takes (DRI)". Vitamin A was quantified in Reti-
nol Equivalent (RE) by the software, but was con-
verted to micrograms for purposes of analysis.

The prevalence of inadequate iron intake
was calculated using Adequate Intake (AI)
for 6-month-old children (Al = 0.27 mg) and
Estimated Average Requirement (EAR) for

7-12-month-old children (EAR = 6.9 mg). Re-
garding vitamin A, Al = 400 ug was considered
for 6 months old children and Al = 500 pg for
7-12 months old children. EAR was used as a
reference and when not available, we used Al
instead. Nutrients were adjusted by diet energy
density using the waste method". This method
estimates the fraction of nutrients that do not
correlate with total energy intake®. We consid-
ered the intake of iron and vitamin A from the
diet, while the intake of dietary supplements was
not taken into account, since it was not included
in the recalls.

We estimated the amount of breast milk con-
sumed by the children who were breastfeeding at
the time of the food recall application to avoid
underestimation of food intake, using the meth-
odology proposed by WHO/UNICEF?'.

We conducted a descriptive analysis to deter-
mine measures of central tendency and measures
of dispersion. Comparisons between breastfeed-
ing patterns and nutrient intake were analyzed
by the Kruskal-Wallis test. The analysis of breast
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milk consumption at 6 months was performed
by Student’s t test.

The bivariate analysis estimated the Relative
Risk (RR).The confidence interval was estimated
by Poisson Regression with robust variance. Vari-
ables with p <0.20 were included in the multiple
model. In the regression analysis, the variable
food intake was adjusted by current breastfeed-
ing, child age, child skin color, mother’s educa-
tion, and family income. The software applica-
tion used to analyze the data was Stata version
12.0 and the statistical significance considered
was oo = 0.05.

The study was approved by the Research
Ethics Committee of the Federal University of
Vigosa, and funded by the Minas Gerais State Re-
search Support Foundation.

Results

In this study, among the children evaluated (n =
226), 50.4% were male, 35.0% were six months of
age, 32.3% were nine months of age, and 32.7%
were one year of age. We found that 33.6% of
children had vitamin A intake below the recom-
mendation, while 67.7% had iron intake below the
recommendation. The children’s mothers were on
average 26 years old and most had more than nine
years of schooling (65.0%). Using the socioeco-
nomic classification by ABEP, 78.3% of the fami-
lies were classified as categories C, D, and E.

Exclusive or predominant breastfeeding in
the first month of life was recorded for 77.9% of
the children evaluated. These children had higher
median vitamin A intake from 6-12 months of
life. The median iron intake among children who
were exclusively or predominantly breastfed at 1
month was lower than those who were on artifi-
cial feeding (AF) (Table 1).

The pattern of breastfeeding the child re-
ceived at 4 months of life did not interfere with
iron and vitamin A intake from 6-12 months of
life (Table 2). Breastfed children at six months of
age had higher median vitamin A intake and low-
er iron intake (p <0.001) (Table 3).

The multiple analysis showed that children
receiving mixed feeding MF (RR: 1.65; 95% CI:
1.07 - 2.60) and artificial feeding AF (RR: 1.97;
95% CI: 1.10 - 3.58) at 1 month of life, while
those who were not breastfed at 6 months (RR:
1.81; 95% CI: 1.10 - 2.99) had a higher risk of
vitamin A intake below Al No significant associ-
ation was found for iron as a function of breast-
feeding pattern (Table 4).

Discussion

This study evaluated the influence of breastfeed-
ing in the first six months of life on the intake of
vitamin A and iron in children 6-12 months of
age. Infants exclusively or predominantly breast-
fed at 1 month of life had higher vitamin A intake
and lower iron intake after the introduction of
complementary feeding. However, no association
was found between the pattern of breastfeeding
at 6 months and iron intake from 6-12 months
of life.

More than a third of the children had lower
than recommended vitamin A and iron intake.
This prevalence was lower than the reports by
Fidelis and Osoério*?, which found vitamin A in-
take below the recommended in 44% of children
evaluated in the State of Pernambuco and 59.5%
in cities in the metropolitan region of Recife. In
the same study, 65% of children had inadequate
iron intake in Pernambuco, while 38.1% of chil-
dren in the metropolitan region of Recife had in-
adequate iron intake. Freiberg et al.” conducted
a study in Sao Paulo and found among children
6-12 months prevalence of vitamin A adequacy
of 29.5% and 52.2% for iron intake.

In this study, children who were on mixed
feeding, artificial feeding, and no breastfeeding
at 6 months of life had a higher risk of vitamin
A intake below Al from 6 to 12 months of life.
Kurihayashi et al.** found a positive association
between breastfeeding time and serum retinol
concentrations in children aged 2 to 7 years.
Children who were exclusively breastfed for a pe-
riod greater than or equal to 4 months presented
higher serum retinol concentration®.

Fruit and vegetables are the major sources of
vitamin A, and some studies indicate a positive
association between breastfeeding and consump-
tion of these food groups'®". A longer exclusive
breastfeeding and, consequently, a delay in the
use of infant formulas, was associated with a
higher intake of vegetables at five years of age®.
This finding is attributed to the variety of flavors
in breast milk. Thus, children who are breast-
fed recognize these flavors later in life and have
greater food acceptance®?. In addition, it is ex-
pected that mothers who are concerned with fol-
lowing breastfeeding recommendations will also
have a healthier lifestyle and pay attention to the
recommendation to introduce complementary
foods'?.

Early introduction of complementary foods
is associated with lower nutrient intake and in-
creased vulnerability of children to diarrhea and



Table 1. Median values and interquartile range of nutrient intake from 6-12 months of life, according to
breastfeeding pattern offered to children at 1 and 2 months. Vigosa-MG.

Variable EBF + PBF MF AF
(n=176) (n=40) (n=10)
At lmonth
Energy (Kcal) 884.5(759.3 -1068.1)a  962.5 (808.6 — 1245.6)b  903.1 (793.5 — 1276.5)ab
Vitamin A (RE) 611.1 (443.5—880.0)a  513.1 (253.8—778.6)b  265.8 (72.0 — 2010.5)ab
Tron (mg) 45(2.8-6.8)a 5.0 (2.7 - 9.0)ab 8.1(5.8-9.8)b
At 2months
(n=160) (n=40) (n=16)
Energy (Kcal) 864.3 (737.9 — 1063.3)a 986.5 (861.7 -1216.5)b  953.7 (811.1 — 1081.6)ab
Vitamin A (RE) 605.6 (453.3—813.4)a  584.7 (258.6-1049.8)a  226.2 (75.5 — 749.6)b
Iron (mg) 4.6 (2.7 -7.4) 5.8 (2.7-9.3) 4.9 (3.3-6.7)

EBF: Exclusive Breastfeeding; PBF: Predominant Breastfeeding; MF: Mixed feeding; AF: Artificial feeding.
Different letters represent statistical significance (P <0.05) by the Kruskal-Wallis test.

Table 2. Median values and interquartile range of nutrient intake from 6-12 months of life, according to
breastfeeding pattern offered to children at 4 months. Vicosa-MG

Varidveis EBF + PBF MF AF Complementary feeding
(n=107) (n=43) (n=19) (n=37)

Energy 863,5 (746,8 -1031,4)  912,8 (786,6 — 127,2)  973,5(934,0 — 1184,2) 921,6 ( 761,2 -1092,5 )a,b

(Kcal) a a,b b

Vitamin A 603,5 (437,4 —814,5)  597,6 (275,9-810,5)  489,0 (101,5—153,9)  575,7 (314.5—812,3)
(RE)
Iron (mg) 4,6 (2,6-7,5) 5,4 (3,2-7,6) 4,9 (1,9-7,9) 4,5(2,7-66)

EBF: Exclusive Breastfeeding; PBF: Predominant Breastfeeding; MF: Mixed feeding; AF: Artificial feeding.
Different letters represent statistical significance (P <0.05) by the Kruskal-Wallis test.

Table 3. Median values and interquartile range of nutrient intake from 6-12 months of life, according to
breastfeeding pattern offered to children at 6 months. Vigosa-MG.

Variéveis Yes (n=154) No (n =49) P value
Median (p25 - p75) Median (p25 - p75)
Energy 874.6 (759.3 —1026.1) 973.5(793.5-1184.2) 0.065
Vitamin A (RE) 654.7 (492.0 — 941.4) 401.9 (101.5 - 673.2) <0.001
Iron (mg) 4.3 (2.6 -6.0) 8.9(5.8-10.4) <0.001

Student's t test. Bold numbers indicate statistical significance (P <0.05).

infections, leading to a compromised nutritional
status of vitamin A%. Children in the present
study had lower intake of this nutrient when not
breastfed as recommended, being more exposed
to the risk of a possible deficiency.

Expenditure on infant formulas is estimated
at approximately 35% of the minimum wage,
while on bovine milk is at 11%?. Breastfeeding
is a more economical option for the family, and

contributes to that most of the income goes to
spending on other foods, especially vitamin A
sources such as fruit and vegetables. Therefore,
exclusively or predominantly breastfed children
would tend to have a better quality diet, with a
greater supply of vitamin A source foods*.

In this study we observed a positive influen-
ce of breastfeeding in the first 6 months of life
on children’s food intake from the beginning of
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Table 4. Multiple regression analysis of breastfeeding patterns according to vitamin A and iron intakes below AL
and EAR, respectively, in children aged 6 to 12 months. Vigosa-MG.

Variable RR (IC95%) p value

Vitamin A (< AI)
Breastfeeding (1month)

EBFandPBF 1.00

Mixed 1.65 (1.07 - 2.60) 0.023

Artificial 1.97 (1.10 — 3.58) 0.022
Breastfeeding (2 month)

EBFandPBF 1.00

Mixed 1.55 (1.09 — 2.58) 0.062

Artificial 1.27 (0.84 - 0.91) 0.240
Breastfeeding (4 month)
EBFandPBF 1.00

Mixed 1.16 (0.65 —2.05) 0.615

Artificial 1.06 (0.62 —1.83) 0.821

Complementary 1.27 (0.80 — 1.99) 0.302
Breastfeeding (6 month)

Yes 1.00

No 1.81 (1.10-2.99) 0.019
Iron (< EAR/AI)
Breastfeeding (1month)

EBFandPBF 1.00

Mixed 0.83 (0.55—-1.24) 0.363

Artificial 0.61 (0.30 — 1.23) 0.165
Breastfeeding (2month)

EBFandPBF 1.00

Mixed 0.97 (0.69 —1.37) 0.863

Artificial 1.06 (0.65—1.75) 0.809
Breastfeeding (4 month)

EBFandPBF 1.00

Mixed 0.88 (0.60 —1.29) 0.522

Artificial 0.98 (0.61 —1.58) 0.941

Complementary 1.13 (0.86 — 1.49) 0.380
Breastfeeding (6 month)

Yes 1.00

No 0.71 (0.49 — 1.05) 0.095

Poisson regression with robust variance; Adjustment for the variables: current breastfeeding, age and skin color of the child,

mother's education, and family income.
Bold numbers indicate statistical significance (P <0.05).

complementary feeding to the end of the first
year of life. The median intake of iron and vita-
min A differed significantly between breastfee-
ding groups at all times evaluated.

Iron consumption was higher after six mon-
ths in the group that was breastfed atl month of
life. This finding can be explained by the fact that
children who are not breastfed tend to an early in-
troduction of complementary feeding, with early
access to iron source foods, meat for instance®.
Nevertheless, it is important to consider the in-

fluence of confounders in the bivariate analysis,
in which the medians between groups were sim-
ply compared. When the confounding variables
for adjustment were included in the multivariate
analysis, we found no difference in the prevalence
of low iron intake from 6-12 months of life be-
tween breastfeeding patterns in the first 6 months.

Iron bioavailability in breast milk can be
reduced by up to 80% when other foods are in-
troduced®. Hence, the importance of exclusive
breastfeeding in the first six months of life is em-



phasized with respect to the adequate intake of
this micronutrient.

The early introduction of other milks may
change the intestinal mucosal permeability in in-
fants, triggering problems such as allergies, iron
deficiency anemia, renal overload, and deficiency
of vitamins, minerals, and essential fats (omega
3 and omega 6)*°"*2. Besides, breast milk can
supply the child’s physiological iron needs when
exclusively supplied in the first six months, gi-
ven its high bioavailability when compared with
other types of milk. About 50% of iron ingested
through breast milk is absorbed, whereas in bovi-
ne milk only 10% of the iron is consumed™®.

Finally, a number of limitations of this study
need to be considered. The considerable follow
-up losses are common in cohort studies. In this
sense, a sample size was calculated, showing that
there was enough sample to study the influence
of breastfeeding on the worse food intake in chil-
dren 6-12 months of life. Moreover, there was no
differential bias when comparing the followed
up children with those lost in the first six mon-
ths. Complementary feeding data were obtained
from only one 24-hour recall, which made it im-
possible to perform nutrient adjustment by in-
traindividual variability. However, we found that
the feeding of children in this age group was mo-
notonous, allowing the use of a single recall. In
addition, other studies used only one food survey
to assess nutrient intake in children*?*. Combi-

ning the children in exclusive and predominant
breastfeeding was necessary because the children
in predominant breastfeeding were less frequent.
However, it is of note that the benefits of exclusi-
ve breastfeeding compared with the other patter-
ns are unquestionable.

Nonetheless, the relevance of this study is em-
phasized by the investigation of the relationship
between breastfeeding pattern and micronu-
trient intake in the first year of life, considering
that this association is little studied. In clinical
practice, the findings of this study reinforce the
importance of breastfeeding in the formation
of healthier eating habits and contribute to the
prevention of diseases associated with poor diet
in childhood. In other terms, in addition to the
numerous benefits of breastfeeding for child he-
alth’, this feeding practice positively influences
food preferences in later stages'.

In conclusion, more than one third of the
children had below the recommendation vitamin
A and iron intakes. Children who exclusively or
predominantly breastfed in the first 6 months of
life had a higher frequency of adequate vitamin
A intake. Iron intake was lower among breastfed
children, but the bioavailability of this nutrient
in breast milk is higher. These findings reinforce
the importance of public policies with the mater-
nal and child group to encourage exclusive breas-
tfeeding and the correct introduction of comple-
mentary feeding.

'S
o
—_
&)

610T ‘8T0%-600%:(11)¥T ®AIID[0D) dPNES X9 BIOUID)



o~
=}
—
=

Silva MA et al.

Collaborations

MA Silva: conceived and designed the analysis,
collected the data, participated in data interpre-
tation, wrote the paper. MM Soares: assisted in
the conception and design of the analysis, collec-
ted the data, participated in data interpretation,
wrote the paper. PCA Fonseca: assisted in the
conception and design of the analysis, collected
the data, participated in data interpretation, wro-
te the paper. SA Vieira: assisted in the conception
and design of the analysis, collected the data,
participated in data interpretation, wrote the pa-
per. CA Carvalho: assisted in the conception and
design of the analysis, collected the data, parti-
cipated in data interpretation, wrote the paper.
RM Amaral: assisted in the conception and de-
sign of the analysis, collected the data, participa-
ted in data interpretation, wrote the paper. SCC
Franceschini: supervision of the study; wrote the
paper. JF Novaes: supervision of the study, wrote
thepaper.

Aknowledgements

The authors thank the Minas Gerais State Resear-
ch Support Foundation - Fapemig.



References

10.

11.

12.

13.

14.

15.

Lima APE, Javorski M, Amorim RJM, Oliveira SC,
Vasconcelos MGL. Préticas alimentares no primeiro
ano de vida: representagdes sociais de mées adoles-
centes. Rev Bras Enferm 2014;67(6):965-971.

World Health Organization (WHO). Report of an ex-
pert consultation on the optimal duration of exclusive
breastfeeding. Geneva: WHO; 2001.

Brasil. Ministério da Satide (MS). Secretaria de Aten-
630 a Satde. Departamento de Atengdo Bésica. Saiide
da crianga: aleitamento materno e alimentagdo comple-
mentar. 22 Edi¢do. Brasilia: MS; 2015.

Brasil. Ministério da Satde. Secretaria de Atengdo a
Satude. Departamento de Atenc¢do Basica. Saiide da
crianga: nutri¢ao infantil: aleitamento materno e ali-
mentagdo complementar. Brasilia: MS; 2009.

Dias CAP, Freire LMS, Franceschini SCC. Recomen-
dagdes para alimentagdo complementar de criangas
menores de dois anos. Rev. Nutr 2010; 23(3):475-486.
Alves CRL, Santos LC, Goulart LMHE, Castro PR. Ali-
mentacdo complementar em criangas no segundo ano
de vida. Rev. Paul. Pediatr 2012;30(4):499-506.
Mariath AB, Giachini RM, Lauda LG, Grillo LP. Es-
tado de ferro e retinol sérico entre criangas e adoles-
centes atendidos por equipe da Estratégia Satde da
Familia de Itajai, Santa Catarina. Cién Saiide Colet
2010;15(2):509-516.

Silva MA, Carvalho CA, Fonséca PCA, Vieira AS, Ri-
beiro AQ, Priore SE, Franceschini ACC. Prevaléncia e
fatores associados a anemia ferropriva e hipovitami-
nose A em criangas menores de um ano. Cad Saude
Colet 2015;23(4):362-367.

Brasil. Ministério da Saude (MS). Pesquisa Nacional de
Demografia e Satide da Crianga e da Mulher (PNDS)
2006: dimensaes do processo reprodutivo e da saiide da
crianga [livro na Internet]. Brasilia: MS; 2009 [acessa-
do 2016 Mai]. Disponivel em: http://bvsms.saude.gov.
br/bvs/publicacoes/pnds_crianca_mulher.pdf
Burnier D, Dubois L, Girard M. Exclusive breastfee-
ding duration and later intake of vegetables in pres-
chool children. Eur J Clin Nutr 2011;65(2):196-202.
Soldateli B, Vigo A, Giugliani ER]. Effect of pattern
and duration of breastfeeding on the consumption of
fruits and vegetables among preschool children. PloS
One 2016;11(2):1-8.

Lauzon-Guillain B, Jones L, Oliveira A, Moschonis G,
Betoko A, Lopes C, Moreira P, Manios Y, Papadopou-
los NG, Emmett P, Charles MA. The influence of early
feeding practices on fruit and vegetable intake among
preschool children in 4 European birth cohorts. Am |
Clin Nutr 2013;98:1-9.

Perrine CG, Galuska DA, Thompson MPH, Scanlon
KS. Breastfeeding Duration Is Associated With Child
Diet at 6 Years. Pediatrics 2014;134(1):850-855.
Valmorbida JL, Vitolo MR. Factors associated with
low consumption of fruits and vegetables by pres-
choolers of low socio-economic level. ] Pediatr (Rio J)
2014;90(5):464-471.

Fonseca PCA, Carvalho CA, Ribeiro SAV, Nobre
LN, Pessoa MC, Ribeiro AQ, Priore SE, Franceschini
SDCC. Determinants of the mean growth rate of chil-
dren under the age of six months: a cohort study. Cién
Saude Colet 2016;22(8):2713-2726.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Carvalho CA, Ribeiro SAV, Nobre LN, Pessoa MC, Ri-
beiro AQ, Priore SE, Franceschini SCC. Fatores socio-
demograficos, perinatais e comportamentais associa-
dos ao tipo de leite consumidos por criangas menores
de seis meses: coorte de nascimento. Cién Saude Colet
2017;22(8):2713-2726.

Tabela Brasileira de Composicio de Alimentos
(TACO). 4 Edigao revisada e ampliada. Campinas,
SP: UNICAMP; 2011. Disponivel em: http://www.
unicamp.br/nepa/taco/contar/taco_4_edicao_am-
pliada_e_revisada.pdf?arquivo=ta co_4_versao_am-
pliada_e_revisada.pdf

Institute Of Medicine/Food And Nutrition Board.
Dietary References Intakes for vitamin A, vitamin K,
arsenic, boron, chromium, copper, iodine, iron, manga-
nese, molybdenum, nickel, silicon, vanadium and zinc.
Washington: National Academy Press; 2001.

Willett W. Nutritional epidemiology. 22 Edi¢do. New
York: Oxford; 1998.

Slater B, Marchioni DML, Voci SM. Aplicagdo de re-
gressao linear para correcdao de dados dietéticos. Rev
Saude Publica 2007;41(2):190-196.

World Health Organization (WHO). United Chil-
dren’s Fund (WHO/UNICEF). Consultation on com-
plementary feeding in Montpellier. Subsidios prepra-
dos pela WHO e UNICEE Montpellier: WHO; 1995.
Fidelis CMF, Osério MM. Consumo alimentar de ma-
cro e micronutrientes de criangas menores de cinco
anos no Estado de Pernambuco, Brasil. Rev Bras Saude
Matern Infant 2007;7(1):63-74.

Freiberg CK, Philippi ST, Leal GVS, Martinez MF, Sil-
va MEW. Avalia¢do do consumo alimentar de crian-
¢as menores de dois anos institucionalizadas em cre-
ches no municipio de Sao Paulo. Rev Assoc Bras Nutr
2012;4(5):17-21.

Kurihayashi AY, Augusto RA, Escaldelai FMD, Martini
LA. Estado nutricional de vitaminas A e D em crian-
¢as participantes de programa de suplementagao ali-
mentar. Cad Saude Publica 2015;31(3):531-542.
Moller LM, Hoog ML, van Eijsden M, Gemke R]J, Vri-
jkotte TG. Infant nutrition in relation to eating beha-
viour and fruit and vegetable intake at age 5 years. Br
J Nutr 2013;109:564-571.

World Health Organization (WHO). Global prevalen-
ce of vitamin A deficiency in populations at risk 1995-
2005: WHO global database on vitamin A deficiency.
Geneva: WHO; 2009.

Aradjo MFM, Fiaco AD, Pimentel LS, Schmitz BAS.
Custo e economia da prética do aleitamento ma-
terno para a familia. Rev Bras Saude Matern Infant
2004;4(2):135-141.

Schincaglia RM, Oliveira AC, Sousa LM, Martins KA.
Praticas alimentares e fatores associados a introdugao
precoce da alimenta¢ao complementar entre criangas
menores de seis meses na regidao noroeste de Goiania.
Epidemiol Serv Saude 2015;24(3):465-474.

Bortolini GA, Vitolo MR. Importancia das praticas
alimentares no primeiro ano de vida na prevencao da
deficiéncia de ferro. Rev Nutr 2010;23(6):1051-1062.
Ferreira S, Pinto M, Carvalho P, Gongalves JP, Lima
R, Pereira F. Alergia as proteinas do leite de vaca com
manifestagdes gastrointestinais. Revista de Pediatria
do Centro Hospitalar do Porto 2014;23(2):72-79.

'S
o
—_
~

610T ‘8T0%-600%:(11)¥T ®AIID[0D) dPNES X9 BIOUID)


https://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23864537
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oliveira%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23864537
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moschonis%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23864537
https://www.ncbi.nlm.nih.gov/pubmed/?term=Betoko%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23864537
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lopes%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23864537
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moreira%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23864537
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manios%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23864537
https://www.ncbi.nlm.nih.gov/pubmed/?term=Papadopoulos%20NG%5BAuthor%5D&cauthor=true&cauthor_uid=23864537
https://www.ncbi.nlm.nih.gov/pubmed/?term=Papadopoulos%20NG%5BAuthor%5D&cauthor=true&cauthor_uid=23864537
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emmett%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23864537
https://www.ncbi.nlm.nih.gov/pubmed/?term=Charles%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=23864537
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Hoog%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=22717117
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Eijsden%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22717117
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gemke%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=22717117
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vrijkotte%20TG%5BAuthor%5D&cauthor=true&cauthor_uid=22717117
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vrijkotte%20TG%5BAuthor%5D&cauthor=true&cauthor_uid=22717117

o~
=}
—
=3

Silva MA et al.

31.

32.

33.

34,

Machado AKEF, Elert VW, Pretto AD, Pastore CA. In-
ten¢do de amamentar e de introdugdo de alimentagdo
complementar de puérperas de um Hospital Escola
do Sul do Brasil. Cién Saude Colet 2014;19(7) 1983-
1989.

Costa EC, Silva SP, Lucena JR, Batista Filho M, Lira PI,
Ribeiro MA, Osério MM. Food consumption of chil-
dren from cities with a low human development index
in the Brazilian Northeast. Rev Nutr 2011;24:395-405.
Silva JV, Timé6teo AK, Santos CD, Fontes G, Rocha
EM. Food consumption of children and adolescents
living in an area of invasion in Maceio, Alagoas, Brazil.
Rev Bras Epidemiol 2010;13:83-93.

Menezes RCE, Osério MM. Consumo energético
-proteico e estado nutricional de criancas menores de
cinco anos, no estado de Pernambuco, Brasil. Revista
de Nutrigdo 2007;20(4):337-347.

Article submitted 23/03/2017
Approved 24/04/2018
Final version submitted 26/04/2018

() NTHNNN This is an Open Access article distributed under the terms of the Creative Commons Attribution License



