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Abstract

The objective of the present study was to evaluate the effectiveness of nutritional guidance to
lactating infants undergoing the phase of complementary feeding introduction and to verify the
association of food practices with age and maternal education. It is a descriptive historical cohort
study in which secondary data were evaluated from 92 lactating infants who had at least 3 nutritional
counselings at the “Center for Promotion and Support of Breastfeeding” from the Federal University
of Sao Paulo (UNIFESP), between October 2005 and March 2010. The information of food consumption
was obtained from 24 hours food records which were qualitatively analyzed according to the presence
of food groups (cereals/tubers, beef/egg, legumes, fruits/vegetables).  The nutritional guidance for
the introduction of the complementary food was based on the 10 Steps of a Healthy Diet for Brazilian
Children under 2 years of age from the Health Ministry. For the Block Non-parametric Variance
Analyses children were separated in 2 groups (Lac A = those who were already on a supplementary
feeding; Lac B = those who were not on a supplementary feeding). The means and standard deviations
of the number of food groups consumed at moments 0,1 and 2 for Lac A were 2.3 (SD = 0.8); 2.9
(SD = 0.8) and 3.2 (SD = 0.6), respectively. For Lac B at times 1 and 2 were 2.6 (SD = 0.9) and 3.1
(SD = 0.7), respectively. There was a statistic increase of the food groups with time for Lac A
(moments 0 - 1 (p = 0.001), 0 - 2 (p < 0.001), 1 - 2 (p = 0.033)) and Lac B (moments 1 - 2 (p <
0.001)). Among the inadequate offered foods, those which had reduction were sugar (from 22.2%
to 8.7%) and “petit suisse” cheese (from 11.1% to 4.3%).  No relation between the presence of food
groups and age and maternal education was observed.  The nutritional orientation over time was
effective what resulted in a better quality of the complementary feeding, independent of age and
maternal education.

Key words:  supplementary feeding; infant; food consumption.

Journal of Human Growth and Development
2012; 22(1): 85-92 ORIGINAL RESEARCH

INTRODUCTION

Breast milk is able to fulfill all the needs of
an infant during the first months of life. However,
up to six months of age, complementary feeding is
essential with introduction of adequate quali-
quantitative food to meet the nutritional needs and
prevent infant morbid-mortality.

The introduction of inappropriate
complementary feeding practices may result in
several damages to children´s growth and
development. The early introduction of
complementary feeding increases the children
morbid-mortality rate due to the reduced intake of
protective factors present in breast milk. Children
also become more vulnerable to infectious diseases
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and malnutrition, mainly within children living in poor
environment. It also interferes with nutrient
absorption of breast milk, such as iron and zinc, and
increases the possibility of food allergy2-4. On the
other hand, the late introduction of foods is also
unfavorable once breast milk alone does not meet
the energy requirements of infants resulting in the
decrease of growth, increasing the risk of
malnutrition and micronutrient deficiencies1.

Considering the introduction of food practices,
the role of the mother should be emphasized as
she is the main reference to provide the child care.
Thus, it is crucial that mothers and relatives receive
orientation to the appropriate introduction of
complementary feeding5. It is known that maternal
care is essential to the children’s health and  that
schooling and the age of the mother , besides time
the mother has available to take care of her child
may affect information regarding health.

Despite the fact that important advances in
the promotion of breastfeeding have occurred in
the last years, the promotion of adequate
complementary feeding has had a lower progress.
Although these actions depend on healthcare
professionals and mothers, their executions and
final success also depend on the definition of
adequate governmental policies as well as
participation and civil supports of the whole society2.

Some programs of nutrition education
intervention were performed in developing countries
in order to provide information and motivation to
caretakers to modify feeding practices. These
studies showed evidences that educational
intervention may improve the caretakers´ food
practices and child´s food intake7,8.

Due to the importance of these right practices
and their reflections on the development of lactating
infants, the objective of this study was to evaluate
the effectiveness of the nutritional guidance of
lactating infants undergoing the phase of
complementary feeding introduction and to verify
the association of food practices with age and
maternal education.

METHODS

It was a descriptive historical cohort study in
which secondary data were evaluated from lactating
infants undergoing the phase of complementary
feeding introduction and attending the Infant
Nutrition Clinic of “Center for Promotion and Support
of Breastfeeding” (CIAAM) of the Federal University
of Sao Paulo (UNIFESP), Brazil.

CIAAM has the aim of promoting the
necessary assistance to the establishment and
maintenance of breastfeeding to lactating women,
carried out by an interdisciplinary team, including
obstetric nurse, pediatrician, neonatologist,
nutritionist and psychologist.

The admission of mother-child pair at CIAMM
takes place, in most cases, through Breastfeeding

Outpatient Clinic which receives mothers whose
children were born in Hospital Sao Paulo (HSP-
UNIFESP), as well as other Birthing Centers. Mother
and child remain on follow-up at the outpatient clinic
while keeping exclusive breastfeeding. After the
introduction of another food which is non maternal
milk or when lactating infants are 6 months, mother-
child pair is sent to pediatrician and Infant Nutrition
Clinic to follow-up.

In rare situations, lactating infants between
6 and 12 months are sent by others Outpatient
Clinics from UNIFESP and attended by the nutrition
outpatient clinic. Infant Nutrition Clinic is composed
of trained nutritionists who counsell lactating infants
individually till one year old being the frequency of
these consultations is based on the “Minimal
Calendar of Consultation for Assistance to the Child”
from Brazilian Ministry of Health9. It is also
determined by the current situation of the lactating
infants in relation to the introduction of food and
their individual demand, occurring monthly or every
two months.

The nutritional orientation given to mothers
in all consultations are qualitative, done verbally
and transcribed in proper hard copy and based on
the Ten Steps of a Healthy Diet for Brazilian Children
under 2 years of age from the Health Ministry which
are:

(1) Breast milk should be given up to 6
months, with no water, teas or any
other foods;

(2) From 6 months on, other foods should
be slowly and gradually introduced,
maintaining breast milk in the diet
until two years of age or more;

(3) After 6 months, complementary foods
(cereals, tubers, meat, fruit and
vegetables) should be given three
times a day, if child receives breast
milk;

(4) The complementary feeding should be
offered according to family mealtime,
with regular intervals and respecting
the child´s appetite;

(5) Complementary feeding should be
thick since the beginning and given
with a spoon, beginning with pasty
foods (mashes/ purees) and,
gradually, increase the consistency
until the child is eating family meals;

(6) Different types of foods should be
offered each day. A variety of food is
a colorful plate;

(7) Stimulate the daily consumption of
fruits and vegetables in meal time;

(8) Avoid sugar, coffee, canned food, fried
food, sodas, candies, snacks and
other sweets during the first years and
use salt in moderation;

(9) Hygiene and cares during the
preparation and manipulation of foods
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should be followed in order to
guarantee adequate storage and
conservation;

(10) Stimulate sick and convalescent child
to eat, offering the preferred food,
respecting his/ her acceptance.

The complementary feeding is composed of
a set of foods, in addition to breast milk, offered
during the period of breastfeeding, in the first year
of life. However, these foods may be or not suitable
for the child, such as tea and water with sugar, cow’s
milk etc1.

In order to develop this study, data were
gathered from the children´s medical records
counselled between October 2005 and March 2010,
totalizing 272 records. From these records, 60 were
excluded because they were preterm lactatings, 87
attended only 1 or 2 nutritional consultations and
33 had incomplete data, totalizing a sample of 92
children´s medical records that performed at least
3 nutritional consultations.

Age, marital status, schooling and mother
parity and gender, age of nutritional follow-up,
weight and food consumption of lactating were
investigated in each consultation.

Information regarding food consumption of
lactating children was obtained from 24 hours Food
Records (R24h) collected during three nutritional
counselings, named moment 0 (first consultation),
moments 1 and 2 (subsequent consultations).
Qualitative analysis of lactating infant feeding was
based on the presence of foods in R24h, according
to food groups contained in Step 3 (cereals/tubers,
meat/egg, legumes, fruits/vegetables) and those
which were avoided in the first year of life,
contained in Step 8, presented in the “Ten Steps
of a Healthy Diet for Brazilian Children under 2
years of age”10.

To punctuate the number of food groups in
Step 3 which was presented in each R24h evaluated
at the different moments, it was considered the
presence of at least one food from the group cereals/
tubers, meat/egg, legumes and from the group
fruits/vegetables, the presence of at least a
combination of fruit and vegetable.

It was also determined a time interval
between each consultation in months, being T0-1,
the interval between 0, 1 and T1-2, the interval
between moments 1 and 2.

The evolution of children´s nutritional status
was showed considering the age and weight
measured in those three nutritional counselings.
Those data were converted into Score-Z weight/
age and classified according to the growth curve
proposed by World Health Organization11.

As weight measuring instrument, a digital
pediatric scale (Filizola BP Baby®) with capacity/
division of 15kg/5g and technical standards of
measurement were applied according to
anthropometric album of System of Food and
Nutritional Surveillance (SISVAN)12.

Statistical analysis was initially performed
descriptively. To the quantitative variables, some
summary-measures were calculated such as mean,
standard deviation (sd), minimum and maximum
values. The quantitative variables were analyzed
through the absolute and relative frequency
calculations.

Inference analyses used to confirm or not the
evidences found in the descriptive analyses were:
Block non-parametric variance analyses, to evaluate
the number of food groups consumed at moments
0, 1 and 2, and multiple linear regression model to
evaluate the relationship among the number of
consumed food groups and age and mother
schooling. To analyze the Block Non-parametric
Variance Analyses children were separated in 2
groups (Lac A = those who were already on a
complementary feeding; Lac B = those who were
not on a complementary feeding).

A 5% significance level of was used for the
inferential analyses obtained. Data were stored in
electronic spreadsheets (Microsoft Excel® 2007) for
Windows and statistical analyses and charts were
done using Statistical Package for the Social
Sciences software, version 15.0 for Windows ND r-
Program version 2.11.1. Anthro 2005 software was
used to analyze anthropometric data.

The study was approved by the Research
Ethics Committee from UNIFESP/EPM (nº 0880/10).

RESULTS

The selected sample was composed of 92
lactating infants, being 54 boys (58.7%). Children
mean age at the beginning of the nutritional follow-
up was 6.2 months, ranging from four to eight
months, with standard deviation of 0.9 month.

According to Table 1, approximately 43
mothers (47.3%) were more than 30 years old, 53
were primiparous (58.2%) , 69 were married
(75.0%) and 40 had complete high school (43.5%).

Table 1: Characteristics of mothers according to
age, parity, marital status and schooling. Sao Paulo,
2010.
Characteristics Frequency Percentage

Age (years)*
< 20 12 13.2%

20 - 30 36 39.6%
> 30 43 47.3%

Parity*
Primiparous 53 58.2%
Multiparous 38 41.8%

Marital Status
Married 69 75.0%

Single 21 22.8%
Divorced 2 2.2%

Schooling
Illiterate 1 1.1%

Incomplete Basic Education 23 25.0%
Complete Basic Education 7 7.6%

Incomplete High School 14 15.2%
Complete High School 40 43.5%
Incomplete University 3 3.3%

Complete University 4 4.3%
* n = 91 (there was loss of information)
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Thirty two children (34.8%) arrived in the first
counseling receiving solid foods (group LAC A), that
is, the introduction of complementary feeding
initiated. Children mean age of this group was 6.7
months, ranging from five to eight months, with
standard deviation of 0.8 month. The group of
children who arrived in the first counseling without
receiving complementary feeding (group Lac B),
presented mean age of 6.0 months, ranging from
four to eight months, with standard deviation of 0.9
month.

At moments 1 and 2, children mean age of
group Lac A was 8.0 months (sd = 1.1 months) and

9.8 months (sd = 1.1 months), respectively.
Children mean age of group Lac B was 7.3 months
(sd=1.4 months) at moments 1 and 2 and 9.1
months (sd=1.6 months), respectively.  The mean
time interval between the first and second
counseling in group Lac A was 1.5 months
(sd = 0.6 month) and between the second and third
counseling was 1.7 months (sd = 0.6 month). In
the group Lac B, the mean time interval, between
the first and second counseling was 1.4 months (sd
= 1.1 months). The mean time interval between
the second and third counselings was 1.7 months
(sd=0.9 month).
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Figure 1: Percentage evolution of children in Group Lac A, according to consumption of food groups at
different moments. Sao Paulo, 2010.

0

20

40

60

80

100

120

Moment 1 Moment 2

Cereals/Tubers
Fruits/Vegetables
Meat/Egg
Legumes

Figure 2: Percentage evolution of children in Group Lac B, according to consumption of food groups at
different moments. Sao Paulo, 2010.
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Referring to the feeding characteristics in the
first counseling, 80 children (87.0%) received bre-
ast milk. Forty nine children (53.3%) used baby
bottle being five (10.2%) with sugar, six (12.2%)
with food thickener and four (8.2%) with both.

Among inadequate foods offered to children
in the first year, there was the addition of sugar in
milk and juice and petit suisse cheese. It was ob-
served that at moment 0 the intake of sugar and
petit suisse were 22.2% and 11.1%, reducing to
7.1% and 7.1% at moment 1 and after increasing
to 8.7% and 4.3% at moment 2, respectively, for
the total sample.

According to Figures 1 and 2, it was observed
an increase intake of food groups (cereals/tubers,
meat/egg and legumes) over time, for both groups.

Regarding the intake of food groups at mo-
ments 0, 1 and 2, the group Lac A presented mean
of 2.3 (sd = 0.8), 2.9 (sd = 0.8) and 3.2 (sd = 0.6),
respectively, while group Lac B at moments 1 and
2 presented mean of 2.6 (sd = 0.9) and 3.1
(sd = 0.7), respectively. In group Lac A at the mo-
ment 0 there was a lower number of offered food
groups when comparing to moment 1 (p = 0.001)
and to moment 2 (p < 0.001). The moment 1 sho-
wed lower number of offered food groups with re-
gard to moment 2 both for group Lac A (p = 0.033)
and group Lac B (p < 0.001).

Referring to children nutritional status, the
weight for age mean values of Scores Z at moments
0, 1 and 2 were – 0.09 (sd = 1.05), - 0.05
(sd = 1.10) and 0.06 (sd  = 1.11), respectively,
being that most part of the population was ade-
quate (Score – z d” - 2 and < + 2), as observed in
Figure 3.

When relating the number of offered food
groups with age and maternal education it was not
observed, at all moments, a relationship between
number of food groups, age and maternal educati-
on.  Only at moment 2 it was observed a tendency
with maternal education (p = 0.051), the more
schooling the higher number of consumed food
groups.

DISCUSSON

The results in this present study showed
that most part of the children has already recei-
ved breast milk at the beginning of the follow-
up, but more than a half has already been using
baby bottle. National data14 from the II Breas-
tfeeding Prevalence Research (II PPAM) showed
that the probability of a child to be breastfee-
ding at 180 days of life was 72.0% and 77.6%,
in Sao Paulo and Brazil, respectively, being the
values lower when compared to the present stu-
dy. Referring to the use of baby bottle, the same
study showed that approximately 65.0% and
58.0% of children under 12 months used it in
Sao Paulo and Brazil, respectively, showing that
it was a very prevalent practice among Brazilian
mothers.

Additionally to the use of baby bottle, the
addition of some components in the milk such as
sugar and food thickener were frequent in this pre-
sent study and in a research carried out in three
Brazilian cities, which showed a high frequency of
sugar, cereal and chocolate addition in food prepa-
ration, even for children under six months

15
.

Figure 3: Growth evolution of lactating infants at three different moments, according to Score Z weight
for age (W/A). Sao Paulo, 2010.



Influence of the nutritional intervention in complementary feeding practices in infants Journal of Human Growth and Development 2012; 22(1): 85-92

– 90 -

The introduction of sugar in feeding, when
it is a phase that the child is building his/ her ha-
bits, may contribute to a higher intake of this kind
of food. Preparations such as milk and chocolate,
porridge, sweet and stuffed cookies please children,
taking them to big quantities of food consumed,
increasing the total energy value of the diet and
the risk of overweight and obesity

16
.

In the period prior to the intervention, the
intake of petit suisse cheese was relatively high,
supporting other studies carried out in different
parts of Brazil which showed an important partici-
pation of this kind of food in the diet of children
under two years old.

6,17
. Notwithstanding, when

evaluating the addition of sugar in milk and juice at
moment 0 and after at moment 2, a reduction of
this food intake was observed.

Positive results of a nutritional intervention
were also observed in the study from Vitolo et al.,
2010

18
, who verified that sugar was introduced la-

tely at the intervention group compared to the con-
trol group, and the previous intake of foods such as
cookies, petit suisse cheese, honey and soda were
higher in the control group. The consumption of
snacks in the first year of life was 40.0% lower in
the intervention group.

In the present study it was observed that one
third of the children has already arrived in the first
counseling receiving some solid foods, before six
months of life, supporting other data from II PPAM

14
,

in which approximately ¼ of the children from three
to six months had salty foods and fruits. The rea-
sons that mothers offered an early feeding were
not investigated in that occasion. In a study per-
formed by Caetano et al., 2010

15, 
, mothers repor-

ted that infant food
 
practices were, mainly, based

on their own life experience or their families’ ha-
bits, and the second and third places were the pe-
diatrician and media, respectively.

When analyzing qualitatively the food offe-
red to these children at moment 0 it was observed
low presence of the food groups beef/ egg and le-
gumes, food sources of important nutrients to in-
fant development such as iron.

Similar results, when some foods were intro-
duced, were observed in other studies, which veri-
fied that fruits were in the first block of foods to be
introduced in children´s feeding while the foods
considered source of iron (beans and meat) were
incorporated later to diet .

There was a study which verified that even
the mothers who received orientation on introduc-
tion of complementary feeding by a professional
nurse, 79.2% of children did not have an adequate
feeding introduction as emphasized by Health Mi-
nistry. Among several reasons given by the mo-
thers to justify why they did not follow-up the ori-
entation, were the child´s non-acceptance,
grandmothers interference and comfort and practi-
ce in preparation and offer of porridge in relation to
salty food. These findings, together with the pre-
sent study, support the idea that the orientation

processes should be constant, once the number of
food groups in children´s feeding increased signifi-
cantly according to performed counseling, for both
groups of children, showing a positive effect on done
interventions, once it is recommended that the child
should consume all food groups from six months of
year n.

The results of the nutritional evaluation in the
present study showed a frequency of weight deficit
under national mean, with children at the same age,
1.8% and 3%, respectively, according to data from
National Demographic and Health Survey 2006
(PNDS, 2006) 

22
.

Despite the results in the present study did
not show any relationship among the presence of
food groups with age and maternal education, other
studies showed association among low education
and maternal age with inadequate infant feeding
practices6,23,24

A study conducted by Corrêa et al., 2009
6

showed that mothers with less than eight years of
schooling presented more chances to offer bread
group foods, sweets, starch and milk, showing that
mothers with lower school education and a per ca-
pita income lower than the basic salary tend not to
offer frequently foods with fruits and vegetables.
In a study with American mothers, it was also ob-
served that a lower offer of fruits and vegetables,
and also the introduction of cow milk before 12
months, were more prevalent among mothers with
low school education. However, it should be noti-
ced that all mothers have received the same orien-
tations to complementary feeding introduction in
this present study, regardless of age and maternal
education, what may have contributed to the lack
of results referring to the association among the
factors.

Additionally, an analyzes done in five Euro-
pean countries showed that the early introduction
of complementary feeding occurred in 37% of for-
mula-fed infants and 17% of breast-fed infants,
being that younger mothers (d” 25 years) of fee-
ding children with infant formula, introduced solid
foods significantly earlier during the first four mon-
ths of life, and also the lower maternal education
increases in 1.8 the risk of introducing some solid
foods at the fourth month of age.

Currently, due to the high prevalence of
overweight/ obesity for both infants and adults, the
concern for the adequate practice of the introducti-
on of complementary feeding becomes essential to
avoid future nutritional risks. According to data from
PNDS 2006

22
, the prevalence of weight for height

excess in Brazilian children under five years old,
was of 6.6%, showing a moderate risk of obesity
exposure in infants and the necessity of attention
to the feeding of this population.

A study from Schack-Nielsen et al., 201025

based on a Danish cohort with approximately 5,000
individuals indicated that early introduction of com-
plementary feeding may be associated with an in-
creased Body Mass Index (BMI) and risk of overwei-
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ght in adulthood. Per 1-month delay of later intro-
duction of complementary feeding (considering ages
2-6 months), the risk of obesity at 42 years old
was reduced to 6–10%.

The application of nutritional intervention
programs in this stage of the feeding transition is
also necessary to promote improved nutrient ade-
quacy of lactating infants and caregiver behaviors.
The results of the studies on childhood and infant
feeding indicate that food practices may have posi-
tive results in growth and development, especially
in developing countries.

7,8,26,27
. According to the re-

sults found in this study, the interventions were
effective once the feeding qualitative composition
of lactating infants improved over time.

Family environment, parents’ life style and
interfamilial relationship have great influence on
lactating infants feeding and on their feeding pre-
ferences and may affect the energetic balance on
feeding by the availability and composition of foo-
ds

28
. Other important fact is related to the way of

selection and choice of foods employed in feeding
in different social classes. Such choices are defined
by economic, cultural and social specificity, inclu-
ding psychological reasons for acceptance or re-
jection of foods 

6
.

One limitation of this present study is the lack
of familiar income data as it is a factor that may in-
terfere in the acquisition and offer of foods. It is also
important to notice that the limitations regarding re-
trospective studies, based on medical record revi-
ews, take to loss of information and used tools to
analysis qualitatively the feeding, once R24h is a sin-
gle day-intake and, probably, configures only a few
representativeness of children usual consumption.

The finding results suggest that nutritional
orientation over time was effective and resulted in
a better quality of the complementary feeding, in-
dependent of age and maternal education. Never-
theless, other studies are needed in order to iden-
tify the main maternal difficulties in this phase so
as to improve applied intervention programs.
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