Complementary feeding patterns in the first year
of life in the city of Rio de Janeiro, Brazil:
time trends from 1998 to 2008

Padroes de alimentacdo complementar no primeiro
ano de vida no Municipio do Rio de Janeiro,
Brasil: tendéncia temporal (1998-2008)

Patrones de alimentacion complementaria durante
el primer ano de vida en la ciudad de Rio de
Janeiro, Brasil: tendencias temporales

(1998-2008)

! Faculdade Bezerra de
Aratijo, Rio de Janeiro, Brasil.
2 Instituto de Nutrigao,
Universidade do Estado do
Rio de Janeiro, Rio de Janeiro,
Brasil.

3 Faculdade de Satide
Pruiblica, Universidade de Sdao
Paulo, Sao Paulo, Brasil.

Correspondence

D. A. Oliveira

Faculdade Bezerra de Araiijo.
Rua Professor Henrique Costa
268, apto. 402, Rio de Janeiro,
RJ 22770-233, Brasil.
ferroliver@yahoo.com.br

Abstract

This study aimed to analyze time trends in com-
plementary feeding practices among children
under one year of age in the city of Rio de Ja-
neiro, Brazil, from 1998 to 2008. Based on com-
parable questions on food consumption in five
surveys conducted in representative randomized
samples of children in 1998 (n = 3,762), 2000
(n =3,670), 2003 (n = 4,305), 2006 (n = 3,686),
and 2008 (n = 2,621), 16 complementary feeding
indicators were constructed. The percentage fre-
quency of all indicators was estimated for each
year of the study. Linear trend analyses were
also conducted by means of multivariate regres-
sion models. All indicators of early complemen-
tary feeding decreased from 1998 to 2008. In the
6-11.9 month age group, there was a significant
downuward trend in the proportion of children re-
ceiving food with adequate consistency for their
age, consumption of iron-rich foods, and overall
adequacy of the diet. A significant upward trend
in fruit consumption was observed. There was
a decrease in the early complementary feeding,
and generally a worsening of complementary
feeding practices in children aged 6-11.9 months
in Rio de Janeiro during the period studied.
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Resumo

Este estudo objetivou analisar as tendéncias
temporais das prdticas de alimentagdao comple-
mentar entre criangas < 1 ano de idade na cida-
de do Rio de Janeiro, Brasil, de 1998 a 2008. Com
base em questoes compardveis sobre o consumo
de alimentos de cinco inquéritos realizados em
amostras probabilisticas de crian¢as em 1998
(n=3.762), 2000 (n = 3.670), 2003 (n = 4.305),
2006 (n = 3.686) e 2008 (n = 2.621), foram cons-
truidos 16 indicadores de alimentagdo comple-
mentar. A frequéncia percentual dos indicadores
foi estimada para cada ano. Andlises de tendén-
cias lineares foram realizadas por meio de mo-
delos de regressdo multivariada. Os indicadores
de alimentag¢do complementar precoce diminu-
iram de 1998 a 2008. No grupo de 6 a 11,9 me-
ses de idade, houve tendéncia significativa do
aumento no consumo de frutas e de queda na
proporgdo de criangas que recebiam preparagoes
com consisténcia adequada para sua idade, que
consumiam alimentos ricos em ferro e que rece-
biam alimentagdo adequada. Durante o periodo
estudado, houve queda da alimentagdo comple-
mentar precoce e, em geral, pioraram as prdticas
de alimentagdo complementar em criangas de 6
a 11,9 meses no Rio de Janeiro.

Suplementacdo Alimentar; Nutri¢do do
Lactente; Distribuicdao Temporal
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Introduction

Complementary feeding is defined as supply-
ing a currently breastfeeding child with any food
other than breast milk 1. The beginning of this
phase is considered an essential moment in
the infant’s care, acting as a direct determinant
of the child’s subsequent survival, growth, and
development 2. The World Health Organization
(WHO) recommends exclusive breastfeeding un-
til the child reaches six months of age, and the
continuation of breastfeeding until two years of
age or older 3. From six months of life on, exclu-
sive breastfeeding is unable to supply all of the
child’s nutritional needs. At six months of life it
is necessary to introduce complementary feed-
ing with adequate consistency and frequency for
the age bracket, with healthy foods that meet the
following characteristics recommended by the
Brazilian Ministry of Health: variety, taste, access,
harmony, color, and safety 45.

The early introduction (before six months
of age) of complementary foods produces dis-
advantages for the infant’s nutrition and health.
It often leads to a decrease in the duration of
breastfeeding, interferes in the absorption of
breast milk nutrients, increases the risk of con-
tamination and allergic reactions, and reduces
protection against diseases 6. On the other hand,
when complementary feeding is introduced late
and/or inadequately, it can slow down the child’s
growth, increasing the risk of malnutrition and
micronutrient deficiencies 5.

Unlike breastfeeding, which has been moni-
tored in recent decades in various countries 2.7,
including in Brazil 89,10, research on and moni-
toring of the dynamics of complementary feed-
ing patterns are still insufficient 11, and few stud-
ies have analyzed its time trends 12. The limited
available data on complementary feeding pat-
terns come from studies whose main theme is
breastfeeding, basically reporting on the early
introduction of foods other than breast milk and
on some markers of complementary feeding pat-
terns in the second semester of life, while failing
to portray the theme’s full complexity. In Brazil,
these studies reveal the early introduction of
complementary foods such as: milk (other than
breast milk), porridge, family foods, water, tea,
and fruit. Recent studies have also identified in-
adequate consistency and limited diversification
of complementary feeding in the six to 11 month
age group 810,

With the aim of contributing to knowledge in
this area, the current study proposed to analyze
times trends in complementary feeding patterns
among infants (< 1 year of age) in the city of Rio
de Janeiro, Brazil, from 1998 to 2008.
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Methods

This is a time trends study based on surveys on
feeding practices in the first year of life, conduct-
ed during the National Poliomyelitis Immuni-
zation Campaigns (NPIC) in Rio de Janeiro by
the Municipal Secretariat of Health (SMS/R]J), in
partnership with academic institutions. The da-
tabanks used here were from the surveys in 1998
(n = 3,762), 2000 (n = 3,670), 2003 (n = 4,305),
2006 (n = 3,686), and 2008 (n = 2,621), which,
at the time of writing this article in 2013, was
the latest survey conducted. The NPIC aims to
maintain smallpox eradication through the es-
tablishment of collective protection by spread-
ing vaccine viruses in the environment. Its goal
is to vaccinate children under five years of age
throughout Brazil.

The study population for all the surveys con-
sisted of children younger than one year vacci-
nated during the NPIC in Rio de Janeiro (with a
mean coverage of 98.9% in the study period). For
each year, a representative self-weighted proba-
bilistic cluster sample (by immunization sta-
tion) of this population was selected, calculated
according to the number of infants (< 1 year of
age) vaccinated in each immunization station
in the previous year. The immunization stations
included: health centers, schools, churches and
other places in the communities that were ap-
propriate for the immunization procedures dur-
ing the NPIC.

The data were collected using closed ques-
tionnaires completed by the children’s mothers,
fathers, or other accompanying persons while
they waited for their children to be vaccinated.
The questionnaires included questions about the
consumption of breast milk, other types of milk
and other foods, including other liquids, fruits,
beans and meat. It also included questions about
sociodemographic variables (e.g. mother and
schooling). The total amount of questions varied
from 49 (in 2008) to 56 (in 2003). The question-
naire is simple enough to be applied by non-spe-
cialists, such as health officers, college students
and even high school students. The data collec-
tion was conducted by previously trained volun-
teers, mostly undergraduate nutrition students
from various universities in Rio de Janeiro and
the surrounding area, supervised by the SMS/R]J
and professors from partner universities. The in-
terview lasted three minutes on average.

The questions used to construct the comple-
mentary feeding indicators referred to the child’s
feeding on the day prior to the data collection
(“current status”) 13. In order to ensure the com-
parability between years, we only used questions
that had been included in all the surveys. There



were cases in which the question’s structure
had been changed so extensively over the years
that it compromised the construction of com-
parable indicators between the surveys. In these
situations, indicators were only generated for the
years whose questions were comparable.

The indicators adopted in the current study
were adapted from a WHO publication that
presents 15 indicators for evaluation of the ad-
equacy of feeding practices in children 0 to 23
months of age, six of which refer to or include
complementary feeding issues and are directed
to children aged between 6 and 23 months 14.
Of these, three provided the basis for most of
the indicators constructed in the current study:
consumption of solid, semi-solid, and soft foods
among children six to eight months of age (6-8.9
months); consumption of iron-rich foods among
children 6 to 11.9 months of age (6-11.9 months);
and minimum dietary diversity among children
6-11.9 months of age. The other three, which dis-
cuss frequency of milk supply to non-breastfed
children, minimum frequency of meals, and the
combination of the latter with dietary diversity,
were ruled out because the questionnaires used
in the surveys did not include questions on the
number of times that given foods or meals were
offered. On the other hand, we included an in-
dicator specific for fruit pieces or mashed fruit,
an indicator for each food group that composed
the dietary diversity indicator and two indicators
that combined consistency of meals with mini-
mum dietary diversity. Given the importance
of this issue for child health, we also developed
indicators directed to the early introduction of
complementary feeding, which had not been
considered by the WHO.

All the indicators constructed here were cal-
culated by dividing the number of children in a
given age bracket that met a given condition (e.g.,
having drunk water, tea, or juice the previous
day) by the total number of children in that age
bracket. When we display the indicators as con-
structed, we will focus on describing the foods or
meals and the age bracket covered by each, with-
out exhaustively repeating that they refer to the
proportion of children that met that condition.

In order to evaluate early complementary
feeding, we analyzed food consumption in in-
fants younger than six months. The foods or
food groups used to construct indicators of early
complementary feeding were: water, water with
sugar, or tea (for the indicator water-or-tea < 6);
fruit or fruit juice (fruit-or-juice < 6); milk other
than breast milk (any-other-milk < 6); and foods
other than breast milk (any-other-food < 6).

The indicators for the evaluation of comple-
mentary feeding practices among children from

COMPLEMENTARY FEEDING PATTERNS IN THE FIRST YEAR OF LIFE

6 to 11.9 months aimed to cover the following
aspects of complementary feeding guidelines:
energy density (measured indirectly as adequacy
of consistency of foods offered according to the
child’s age bracket) and quality of the diet (esti-
mated by three markers: supply of fruit; supply
of dietary iron sources, and minimum dietary
diversity). The foods, food groups, or meals that
constituted the indicators for energy density,
fruit supply, and iron sources were: family foods,
vegetable soup or pap [for the indicator solid-
semi-soft (6-8.9)]; family foods [solid (9-11.9)];
fruit pieces or mashed fruit [fruit (6-11.9)]; soup
or pap with meat or family foods with meat or
beans [iron (6-11.9)].

In order to evaluate the minimum dietary
diversity of the complementary feeding offered
to the child, we constructed the indicator di-
versity (6-11.9), which corresponded to feeding
at least four of the five food groups (vegetables,
fruit, legumes, meat, and dairy products). In or-
der to learn about their components, other indi-
cators were created for the above-named food
groups. These consisted of the following foods or
meals: food with beans [for the indicator legumes
(6-11.9)]; vegetable soup or pap [vegetables
(6-11.9)]; breast milk, powdered milk, other milk,
milk-based porridge [dairy (6-11.9)]; soup or
pap with meat, food with meat [meat (6-11.9)];
fruit juice, fruit pieces, or mashed fruit [fruit-or-
juice (6-11.9)].

To analyze the adequacy of the diet’s consis-
tency, two indicators were constructed, one for
children 6-8.9 months of age and the other for
children 9-11.9 months of age. This procedure
was intended to capture differences in the rec-
ommendations on the consistency of the food for
these two age groups 5, since solid foods are only
considered indispensable for the latter.

Indicators were also constructed to sum-
marize the adequacy of complementary feed-
ing practices by combining consistency of meals
with minimum dietary diversity. The first indica-
tor referred to adequate consistency for age and
consumption of atleast four of the five target food
groups — [ADEQ-A (6-11.9)] and the second one,
to adequate consistency for age and consump-
tion of all five food groups [ADEQ-B (6-11.9)].

In the year 2008, the questions on the con-
sumption of vegetable soup or pap and fam-
ily foods were combined. This made the year’s
survey incomparable with those of the previ-
ous years for the following indicators: solid (9-
11.9); iron (6-11.9); legumes (6-11.9); vegetables
(6-11.9); diversity (6-11.9); ADEQ-A (6-11.9); and
ADEQ-B (6-11.9). Thus, these indicators were not
generated for 2008. For the same year, we thus
chose not to present the other components of
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the indicator diversity (6-11.9), namely: dairy (6-
11.9), meat (6-11.9), and fruit-or-juice (6-11.9).

Although the proportion of missing informa-
tion for each question on the questionnaire was
low (varying from 0 to 8.6% in the surveys includ-
ed in this study), the missing data were imputed
in order to avoid loss of individuals from the
sample. Given that all the variables to be imputed
were dichotomous, for each missing datum we
chose to assign the most frequent condition ob-
served in children of the same age (in months)
as a whole and from the same survey that had
information on that question 15.

When examining the time trends in the indi-
cators, for each year we estimated the percentage
frequency (and calculated the respective stan-
dard error) for each of the 16 indicators described
previously, taking the cluster sample design into
account.

We also conducted linear trend analyses for
each of the complementary feeding adequacy in-
dicators by means of logistic regression models,
with significant trend defined as the year vari-
able presenting a p-value of < 0.05 according to
the Wald statistic. Two sets of models were gener-
ated. In the first, which included the univariate
regression models, the dependent variable was
each of the complementary feeding indicators,
and the independent variable was the study year.
The second set, which included multivariate re-
gression models, aimed to control the possible
effect that changes in maternal characteristics:
age (< 20,20-24, 25-29, 30-34 e > 35 years), school-
ing (< 7, 8-10 e > 11 years), primiparity (yes/no),
and work (yes/no); might have on the estimated
proportions. Such maternal characteristics were
elected as possible confounding variables due
to their association with feeding practices in
children < 1 year, as described in other studies
13,16,17,18,

The databanks were constructed with Epi In-
fo version 6.04 (Centers for Disease Control and
Prevention, Atlanta, USA), and statistical analy-
sis of the data used SPSS version 13.0 (SPSS Inc.,
Chicago, USA).

The surveys were conducted according to
the ethical standards required by the Declaration
of Helsinki and Ruling n. 196/96 of the Brazilian
National Health Council. Beginning in 2003, the
study protocols were approved by the Institu-
tional Review Board of the SMS/R]J. The 2008 sur-
vey was part of a multi-center study that included
the Brazilian State capitals and Federal District 10.
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Results

Table 1 shows the distribution of the children
studied each year according to age and maternal
characteristics. As for the latter, during the study
period as a whole there was a decrease in the pro-
portion of teenage mothers and an increase in
mothers 35 years or older; an increase in mater-
nal schooling; and a decrease in the proportion of
working mothers.

As for early complementary feeding (Table
2), there was a significant downward trend in the
proportions of the four target indicators, with dif-
ferent intensities in the variation: from 26% for
milk other than breast milk < 6 to 44% water-or-
tea < 6. Despite the observed reduction, the early
introduction of any food other than breast milk
before six months was observed in more than
half of the children at the end of the period (any-
other-food < 6 = 56.3%).

As for complementary feeding among chil-
dren 6-11.9 months of age, there was a decrease
in the proportion of complementary feeding
containing iron-rich foods (84.4 to 81.3%) and
meals with adequate consistency for age (88.7 to
86.7% among children 6-8.9 months of age and
81 to 60.3% among children 9-11.9 months of
age) (Table 3). The opposite was true for the pro-
portion of children that ate fruit, which showed
an increase during the period (64.1 to 72.8%). All
of these trends were significant after controlling
for possible confounders.

Meanwhile, minimum dietary diversity re-
mained stable from 1998 to 2006 (71.9 to 72.5%),
as did its components (Table 4). Although le-
gumes (6-11.9) and vegetables (6-11.9) showed
a significant upward trend, this increase was
not maintained in the model that adjusted for
maternal characteristics. In 2006, the propor-
tions of children receiving legumes, vegetables,
dairy products, meat and fruits (including fruit
juices) were, respectively: 61.3, 79.4, 99.9, 74.6
and 83.5%.

On the other hand, there was a significant
downward trend in the proportion of children
with adequate complementary feeding from
1998 to 2006 for the two respective indicators
ADEQ-A (6-11.9) and ADEQ-B (6-11.9) (Table 5).
In 1998, about two-thirds (67.7%) and one-third
(33.2%) of the children, respectively, met the cri-
teria for adequacy (minimum dietary diversity
and appropriate consistency) for both indica-
tors, but by 2008 slightly more than half (56.5%)
and about one-quarter (25.2%), respectively, met
these same criteria. Importantly, in all the sur-
veys, the proportion of children with adequate
complementary feeding dropped by half when
the presence of all five food groups (rather than at



Table 1

COMPLEMENTARY FEEDING PATTERNS IN THE FIRST YEAR OF LIFE

Distribution of the study population according to the infant’s age and maternal characteristics, by year of study. Rio de Janeiro, Brazil, 1998-2008.

Variable Survey year p-value *
1998 2000 2003 2006 2008
n % n % n % n % n %
Infant's age bracket (months)
<4 1,201 31.9 1,272 34.7 1,493 34.7 1,275 34.6 923 35.2
4-5.9 654 17.4 647 17.6 741 17.2 566 15.4 428 16.3 0.011
6-11.9 1,907 50.7 1,748 47.6 2,071 48.1 1,845 50.1 1,270 48.5
Maternal age bracket (years)
<20 724 19.3 670 18.3 602 16.9 600 16.4 358 16.4
20-24 1,054 28.1 1,025 28.0 1,007 28.3 986 26.9 568 26.1
25-29 911 24.3 894 24.4 883 24.8 899 24.6 571 26.2 0.045
30-34 641 171 656 17.9 636 17.9 689 18.8 366 16.8
>35 416 1.1 414 1.3 432 121 487 13.3 316 14.5
Maternal schooling (complete
years of school)
<7 1,410 38.4 1,474 42.0 1,198 351 1,049 33.8 627 29.2
8-10 1,179 321 927 26.4 933 27.3 930 30.0 589 27.4 0.000
>11 1,083 29.5 1,111 31.6 1,281 37.5 1,123 36.2 934 43.4
Primiparity 3,669 47.6 3,660 46.4 4,254 45.3 3,643 48.5 2,173 46.9 0.106
Maternal work 3,662 24.4 3,634 21.3 4,249 23.3 3,636 26.7 2,167 21.3 0.003
* For linear trend of infants’ and mothers’ characteristics.
Table 2
Time trends in indicators of complementary feeding in infants less than 6 months of age. Rio de Janeiro, Brazil, 1998-2008.
Indicators of early complementary Survey year A (%) * p-value ** p-value ***
feeding 1998 2000 2003 2006 2008
% SE % SE % SE % SE % SE
Water or tea 71.5 1.5 663 1.0 64.0 1.3 504 1.7 397 1.6 (7440 <0.001 < 0.001
Fruit or fruit juice 40.6 1.3 365 1.4 36.0 1.2 279 1.1 251 1.3 (9380 <0.001 < 0.001
Milk other than breast milk 56.8 1.3 53.7 1.2 48.5 1.0 44.5 1.4 420 14 ()260 <0.001 < 0.001
Any food other than breast milk 81.3 1.2 774 0.9 73.8 1.1 634 15 563 1.6 (931.0 <0.001 < 0.001

SE: standard error of estimate.
* Percentage variation of proportion from 1998 to 2008;
** For linear trend, not adjusted for maternal characteristics;

*** For linear trend, adjusting for maternal characteristics (age, schooling, parity, and work).

least four) was used as the marker for minimum
dietary diversity.

Discussion

The current study showed a reduction in the
proportion of children with early introduction
of complementary feeding, which nevertheless
continued to occur in more than half of the chil-

dren in the last year of the period under study.
Children 6 to 11.9 months of age showed: a de-
crease in the proportion of children receiving
appropriate consistency of the diet, with over-
all adequacy of the diet, and receiving iron-rich
foods; stability in the proportion of children with
minimum dietary diversity; and an increase in
the proportion of children receiving fruits.
Although few studies have described time
trends in indicators of early complementary
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Table 3

Time trends in indicators of complementary feeding in infants from 6 to 11.9 months of age. Rio de Janeiro, Brazil, 1998-2008.

Complementary feeding indicators in infants Survey year A (%) * p-value ** p-value ***
above six months of age 1998 2000 2003 2006 2008

% SE % SE % SE % SE % SE
Solid, semi-solid, or soft food consistency 88.7 1.1 927 10 868 1.2 876 11 867 14 (-) 2.0 0.004 0.001
among infants 6 to 8.9 months of age
Solid consistency food among infants 9 to 81.0 1.7 745 21 768 1.6 603 1.9 NA NA (1) 26.0 < 0.001 < 0.001
11.9 months of age
Pieces of fruit or mashed fruit among infants 6 641 1.6 659 1.7 672 12 660 13 728 1.6 (+)14.0 0.003 0.003
to 11.9 months of age
Iron-rich foods among infants 6 to 11.9 months 844 1.1 848 1.1 831 1.1 813 1.2 NA NA (-) 4.0 0.121 0.001

of age

NA: it was not possible to generate the indicator for this year; SE: standard error of estimate.

* Percentage variation of proportion from 1998 to 2008;

** For linear trend, not adjusted for maternal characteristics;

*** For linear trend, adjusting for maternal characteristics (age, schooling, parity, and work).

Table 4

Time trends in the indicator for minimum dietary diversity and the component food groups among infants 6 to 11.9 months of age. Rio de Janeiro, Brazil,

1998-2006.
Complementary feeding indicators for infants Survey year * A (%) **  p-value ***  p-value #
above 6 months of age 1998 2000 2003 2006
% SE % SE % SE % SE

Consumption of at least four food groups 71.9 1.6 71.7 1.6 71.2 1.5 725 1.4 (1.0 0.927 0.281

Food groups comprising the above indicator
Legumes 56.9 1.6 546 1.8 566 1.5 613 1.7 (+) 8.0 0.043 0.135
Vegetables 74.6 14 769 14 738 14 794 1.2 (+) 6.0 0.011 0.109
Dairy products 99.5 0.2 995 02 999 01 99.9 0.1 0.0 0.109 0.184
Meat 72.7 1.6 739 1.5 720 15 746 1.2 (-)3.0 0.564 0.525
Fruit ## 83.3 1.2 834 1.3 858 09 835 1.0 0.0 0.249 0.165

SE: standard error of estimate.

* It was not possible to generate the indicators for the year 2008;

** Percentage variation of proportion from 1998 to 2006;

*** Eor linear trend, not adjusted for maternal characteristics;

# For linear trend, adjusting for maternal characteristics (age, schooling, parity, and work);

## Including fruit juice.

feeding, the last decade has witnessed an in-
crease in the frequency of exclusive breastfeed-
ing among infants under four months of age in
Brazilian State capitals as a whole (from 35.5%
in 1999 to 51.2% in 2008). The same trend was
observed in Rio de Janeiro (from 16.9% in 1998
to 40.7% in 2008) 10. Nonetheless early comple-
mentary feeding it is still common in Brazil 19,20
Meanwhile, it is not easy to compare our find-
ings with those from the literature on indicators
of complementary feeding patterns among chil-
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dren from 6 to 11.9 months of age, given that the
few studies providing information on comple-
mentary feeding patterns use different indica-
tors from ours, and do not present time trends for
complementary feeding patterns in the second
semester of life 10,13,21,

The 2rd Survey on Prevalence of Breastfeeding
in Brazilian State Capitals and the Federal Dis-
trict, with a sample of 34,366 children under one
year of age, adopted methodological procedures
that are comparable to those in the surveys used



Table 5

COMPLEMENTARY FEEDING PATTERNS IN THE FIRST YEAR OF LIFE

Time trends in the summary indicators for adequate complementary feeding among infants 6 to 11.9 months of age. Rio de Janeiro, Brazil, 1998-2006.

Summary indicators for complementary Survey year * A (%) ** p-value *** p-value #
feeding among infants above 6 months 1998 2000 2003 2006

of age % SE % SE % SE % SE

Consumption of at least four of five food 67.7 1.7 64.4 1.9 64.6 1.5 56.5 1.4 (-)17.0 < 0.001 < 0.001
groups ## and appropriate consistency for age

Consumption of the five food groups and 33.2 1.7 31.7 1.8 34.4 1.5 25.2 1.4 (-)24.0 < 0.001 < 0.001

appropriate consistency for age

SE: standard error of estimate.

* It was not possible to generate the indicators for the year 2008;
** Percentage variation of proportion from 1998 to 2008;

*** For linear trend, not adjusted for maternal characteristics;

# For linear trend, adjusting for maternal characteristics (age, schooling, parity, and work);

# Legumes, vegetables, dairy products, meat, and fruit.

in the current study 10. The 2nd Survey on Breast-
feeding produced two indicators that are com-
parable to ours: consumption of family foods by
children 6-8.9 months of age and consumption
of fruit (pieces/slices or mashed fruit) by children
6-11.9 months of age.

As for the former indicator (family foods in
the 6-8.9 month group), Rio de Janeiro showed
the highest proportion (86.7%) among the State
capitals in the Southeast region of Brazil, exceed-
ing both the national average (73.2%) and the av-
erages for each of the country’s major geographic
regions. For the latter indicator (fruitin the 6-11.9
month group), the proportion in Rio de Janeiro
(72.8%) was lower than the overall national aver-
age (74.5%) and the averages for the South, Cen-
tral, and Southeast regions (82, 81.8, and 77.5%,
respectively), surpassing only the mean propor-
tions in the Northeast (67.5%) and North (67.1%).

At the international level, based on the De-
mographic and Health Surveys (DHS) conducted
from 2002 to 2008, WHO supplied information
from 46 countries for indicators of dietary con-
sistency in children 6-8.9 months of age and
minimum dietary diversity in children 6-23
months of age 7. We compared the results with
those from Rio de Janeiro, even though the age
bracket considered by WHO for this last indicator
is different from the one adopted in this study (6-
11.9 months). For the solid-semi-soft indicator
(6-8.9), the proportion in Rio de Janeiro in 2008
(86.7%) puts the city in sixth place as compared
to the 46 countries, following Zimbabwe, the
Philippines, Zambia, Haiti, and Indonesia (with
rates ranging from 91.5 to 87.3%).

The same position was observed for the in-
dicator diversity (6-11.9), since the proportion

in Rio de Janeiro (72.5%) was only exceeded by
that of Moldavia (83.9%), Peru (81.4%), Jordan
(75.1%), Bolivia (73.6%), and the Dominican Re-
public (73.2%). In comparison to the Latin Amer-
ican countries studied by WHO, the city of Rio de
Janeiro occupied second place for the indicator
solid-semi-soft (6-8.9), after Haiti (87.4%), and
fourth place for the indicator diversity (6-11.9),
after Peru (81.4%), Bolivia (73.6%) and the Do-
minican Republic (73.2%).

In terms of implications of these findings for
the food and nutrition public policy agenda, it
should be noted that the decline in early comple-
mentary feeding is consistent with the increase
in exclusive breastfeeding in Rio de Janeiro
10,15. This in turn has resulted from a consistent
public policy to promote, support, and protect
breastfeeding practice in Brazil as a whole, in-
cluding the city of Rio de Janeiro. This policy
combines various initiatives, for example the
Baby-Friendly Hospital Initiative, Breastfeeding-
Friendly Primary Care Initiative, National Strat-
egy for Healthy Complementary Feeding, media
campaigns, specific official publications on the
theme, partnerships between government and
civil society, and others 5222324, One can thus as-
sume that the expansion and intensification of
such initiatives could lead to improvements in
early complementary feeding indicators.

Meanwhile, the time trends in complementa-
ry feeding indicators presented here for children
6-11.9 months of age generally show the persis-
tence or worsening of feeding practices observed
in 1998, a finding consistent with the absence of
effective public policies in this area. This raises a
huge challenge for Brazil’s incipient public poli-
cies targeting the promotion of healthy comple-
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mentary feeding patterns, which need to be
intensified and expanded in light of the right to
adequate food, as laid out in the Brazilian Con-
stitution. They should include the reinforcement
of health professional capacity building, the de-
velopment of practical approaches to the theme
directed at the population, and monitoring pro-
cedures for complementary feeding practices
with better instruments than the ones that were
used up until 2008.

As for methodological issues, a possible limi-
tation of the study could arise from difficulties in
conducting surveys on vaccination campaigns,
considering the short time for the interviews and
the number of people to be interviewed. These
difficulties were circumvented by adopting sim-
plified instruments for data collection and by re-
cruiting a significant number of field researchers
in each survey (about 200 in each study).

Another methodological aspect to be consid-
ered is the extent to which changes in the struc-
ture of some questions and the lack of a greater
range of foods may have compromised the in-
dicators’ composition or their comparability
between years. We will now discuss this issue in
detail for the indicators on consistency of foods,
consumption of iron-rich foods, and minimum
dietary diversity.

The wording in the question on family foods
changed over the years. In 1998, the question in
Portuguese mentioned “comidinha com sal” (lit-
erally “little food with salt”); in 2000 and 2003,
the expression was changed to “comida com
sal” (“food with salt”), and in 2006 to “comida de
panela” (“food from the pot”). This may partially
explain the lower proportion of the indicator for
solid food (9-11.9) in 2006 as compared to pre-
vious years, since interviewees may have had a
different understanding of the meals implied in
the question.

The questionnaires did not exhaustively cov-
er the various iron-rich foods. For example, until
2003 they only asked about beans as part of the
“food”. In 2006 they also asked about beans as an
ingredient in the “soup or pap”. In the time trend
analysis, we left out this second question in order
to avoid compromising the comparability with
previous years, but for the purposes of the cur-
rent reflection we did recalculate the iron indica-
tor (6-11.9) and included questions on beans in
soup or pap as well. This altered the proportion
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of iron-rich foods in 2006 from 81.3% to 86.2%.
This finding suggests that for the indicator iron
(6-11.9) and the indicators on minimum dietary
diversity and adequacy that include this question
in their composition, the proportions obtained in
the surveys covered in this study may be under-
estimated. Besides this, questionnaires did not
include questions regarding iron-fortified foods.

The questionnaires also failed to exhaustively
approach the possibilities for supplying foods
from each group comprising the indicator on di-
versity (6-11.9) (fruit, vegetables, legumes, meat,
and breast milk and/or dairy products). This may
have led to an underestimation of this indicator
and consequently that of the summary indica-
tors on adequacy of diet.

Given that the questionnaires used in the cur-
rent study have been adopted on a wide scale in
Brazil 101315 and that they represent a potential
source of information for measures to promote
healthy complementary feeding currently in the
implementation phase in the country, there is a
clear need to revise them in order to allow more
adequate construction of complementary feed-
ing indicators. The WHO has recently published
a proposal for a questionnaire 25 to be adapted
by the countries for studies on complementary
feeding patterns. The proposal covers the range
of indicators on feeding in the first two years of
life proposed two years earlier 14. However, the
proposed instrument fails to contemplate inad-
equate feeding practices, such as markers of un-
healthy foods in the child’s diet (candy, ultra-pro-
cessed foods, etc.). In addition, the large number
of questions in the questionnaire prevents its
use in conjunction with National Immunization
Campaigns.

The current study, the first report on time
trends in complementary feeding patterns in
infants (under one year of age), identified a de-
crease in the early introduction of complemen-
tary foods in children under six months and an
overall worsening of complementary feeding
practices in children 6-11.9 months of age in Rio
de Janeiro from 1998 to 2008. It also highlight-
ed the relevance of monitoring complementary
feeding practices to provide input for feeding and
nutrition practices targeting children, besides
identifying the need to develop more adequate
instruments for surveys on this theme.



Resumen

Se analizaron las tendencias temporales de las prdcti-
cas de alimentacion complementaria en nifios < 1 afio
de edad en la ciudad de Rio de Janeiro, Brasil, de 1998
a 2008. En base a preguntas comparables acerca del
consumo de alimentos en cinco encuestas, basadas en
muestras aleatorias de nifios en 1998 (n = 3.762), 2000
(n=3.670), 2003 (n = 4.305), 2006 (n = 3.686) y 2008
(n =2.621), se construyeron 16 indicadores de alimen-
tacion complementaria. Se calculé para cada anio la
frecuencia porcentual de los indicadores. Los andlisis
de tendencia lineal se realizaron por medio de modelos
de regresion multivariable. Los indicadores de alimen-
tacion complementaria precoz disminuyeron. En nifios
con 6 a 11,9 meses de edad, hubo una tendencia signi-
ficativa de aumento del consumo de frutas y una caida
en la proporcion de los que recibieron papillas con una
consistencia adecuada para su edad, que consumieron
alimentos ricos en hierro y que recibieron una alimen-
tacion adecuada. Durante el periodo de estudio, hubo
una disminucion de la alimentacion complementaria
precoz y, en general, un deterioro de las prdcticas de ali-
mentacion complementaria en nifios de 6 a 11,9 meses
de edad en Rio de Janeiro.

Alimentacion Suplementaria; Nutricion del Lactante;
Distribucion Temporal
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