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Abstract
Objective: This study aimed to verify the association between socio-economic
and demographic characteristics and dietary patterns (DP) of children assisted
by the Conditional Cash Transfer Program, Bolsa Família Program (BFP).
Design: This is a cross-sectional study. DP were defined using a principal
component analysis. The association of the predictive variables and DP was
modelled using multilevel linear regression analysis.
Setting: This study was conducted in six municipalities from the State of Alagoas,
Brazil.
Participants: The participants were children aged 6–24 months who were assisted
by the BFP.
Results: A total of 1604 children were evaluated. Four DP were identified (DP1,
DP2, DP3 and DP4). DP1 is composed of traditional Brazilian food. DP2 is formed
mostly from ultra-processed foods (UPF). DP3 consists of milk (non-breast) with
added sugar, while DP4 consists of fresh and minimally processed foods.
Caregivers with higher age and education (β=−0·008; (95% CI −0·017, −0·000);
β=−0·037; (95 % CI −0·056, −0·018), respectively) were negatively associated with
DP2. We observed a negative association between households with food insecurity
(β=−0·204; (95 % CI −0·331, −0·078)) and DP4 and a positive association between
caregivers with higher age and education (β= 0·011; (95 % CI (0·003; 0·019);
β= 0·043; (95 % CI 0·025, 0·061), respectively) and DP4.
Conclusion:This study identified the association between socio-economic inequities
and DP early in life, with an early introduction of UPF, in children assisted by BFP in
the State of Alagoas.
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Adequate and healthy complementary feeding in the first
years of life guarantees child growth, development, and
health and thus represents an important aspect of health-
relatedquality of life(1–3). The introduction of healthy comple-
mentary feeding is the third most effective action, with the
potential to prevent 6 % of deaths in children under 5 years,
behind only exclusive breast-feeding and immunisation(4).

Furthermore, early childhood is an extremely important
period for the formation of food preferences once the
dietary patterns (DP) is established, with the discovery of
a variety of textures and flavours, and can be maintained
in the subsequent stages of life(5,6). Although DP reflects
food preferences, it is influenced by the family context in

which the child is inserted, mainly by socio-economic
factors(7,8). According to the most recent Brazilian
Household Budget Survey (POF)(9), families with lower
economic income spend six times less on food expenditure
than families with higher income.

Given the huge income inequalities observed in Brazil,
associatedwith the difficult access to basic human develop-
ment services (education, nutrition and health), from 2003
onwards, the Brazilian government merged several social
programmes into a unified conditional cash transfer
programme, the Bolsa Família Program (BFP)(10).

In a study that assessed the impact of BFP implementa-
tion during its first 5 years, it was identified that the
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programme contributed to the reduction in the infant mor-
tality rate, particularly owing to the reduction in conditions
associated with poverty-related deaths, such as malnutri-
tion and diarrhoea. The authors also reported that the
beneficial results of the BFP were related to the conditional
adherence of families, particularly children, to health
services(11).

However, previous studies point to the higher
consumption of unhealthy foods by children assisted by
the BFP(12,13). The consumption of ultra-processed foods
(UPF) among the most vulnerable populations is possibly
related to its low cost and the increase in purchasing power
provided by the increase in income by the BFP(13–15).

The first 2 years of life is the stage in which the human
being has the highest growth and development rate; there-
fore, inadequate nutrition during this period can lead to
irreversible linear growth impairment, delay in cognitive
and motor development, increased risk of overweight,
and chronic non-communicable diseases(1,16–18). Hence,
this study aimed to identify the DP of children aged
6–24 months assisted by the BFP in Alagoas and verify
the association between socio-economic factors and DP.

Methods

Design
This is a cross-sectional study and is part of a larger
project titled Evaluation of the Management and
Operation of the National Program for Iron and Vitamin
A Supplementation and Their Relationship with the
Nutritional Status of Children Aged 6–24 Months in
Municipalities of Alagoas State.

Setting and sample selection
Children aged 6–24 months assisted by the BFP and resi-
dents of six municipalities in the State of Alagoas in the
north-east region of Brazil were eligible for enrolment.
The six municipalities cover all physiographic regions of
the State of Alagoas: Pilar (Metropolitan Region), Murici
(Zona da Mata), Teotônio Vilela (South Region), São Luís
do Quitunde (Northern Region), Pão de Açúcar (Sertão),
and Batalha (Agreste) and are included in the present study
since their participation in the ‘Early Childhood Program of
the State of Alagoas’. This programme has selection criteria
to enrol only municipalities that have total coverage of the
Brazilian primary care, Family Health Strategy, and at least
one team from the Family Health Support Centers (NASF).
The state’s early childhood programme aims to contribute
to improving the quality of life of pregnant women, nursing
mothers and children through intersectoral actions devel-
oped in the areas of health, nutrition, education and social
assistance. The main socio-demographic characteristics of
all municipalities are reported in the online supplementary
material.

The calculated sample size was based on the following
criteria: expected relative risk for 1:1 ratio of children aged
6–24 months with anaemia and an inadequate minimum
dietary diversity according to the study by Saaka and
Galaa(19), with 73·2% of unexposed, 95% CI and 80%
power. The ratio between the number of children assisted
by BFP per municipality and the total number of children
assisted by BFP in all six municipalities was calculated to
define the sample size in each municipality of the study;
therefore, each ratio was individually multiplied by the total
sample size. Therefore, the total sample size was calculated
to be 1132 children in all 6 municipalities. The number of
children assisted by BFP was obtained from the Single
Registry system database provided by the State of Alagoas
Secretariat of Social Assistance and Development. The sam-
ple sizewas calculated using StatCalc Epi Info version 7.2.2.2
(Center for Diseases Control and Prevention, Atlanta, USA).

Eligible children were identified using the health monitor-
ing map of the BFP-assisted children by municipality, which
invited their caregivers to attend the Community Health
Centre (CHC) for participation in the study. All families of eli-
gible children were invited by community health workers
and throughwide dissemination in local media, such as com-
munity radio stations or during appointments with health
professionals at the CHC. Despite these efforts, a non-
probabilistic convenience sampling approach was used, as
only children who attended the CHC scheduled for data col-
lection were included. Studies in the municipalities had the
consent and partnership of the Municipal and State Health
Departments.

Childrenwhose caregivers reported a diagnosis of genetic
or autoimmune haematological diseases (sickle cell disease,
haemolytic, sideroblastic, and aplastic anaemia, Fanconi
anaemia, and thalassemia) or had previously beendiagnosed
with non-iron deficiency anaemia and nutritionally related
type of anaemia (megaloblastic and pernicious anaemia),
and thosewhosemothers hadmental health conditions were
excluded from the study (n 349). In addition, in families with
more than one child within the inclusion criteria, only the
oldest was selected to participate. In the cases of twin
siblings, the included children were randomly selected.

Data collection
Data were collected between May and December 2018 by
trained staff composed of four nutritionists and ten techni-
cal assistants. Children’s caregivers were interviewed using
a structured questionnaire about socio-demographic,
health and environmental issues. Information on family
income, sanitation, housing location and the number of
residents per household was obtained from secondary data
through the Consultation, Selection, and Information
Extraction database of the Unified Registry for Social
Programs of the Brazilian government (Cadastro Único)
using the social registration number (NIS) of each
individual provided by the state government.
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Food consumption assessment
The questionnaire for the assessment of food consumption
was based on a questionnaire to assess eating habits of
children under 2 years of age, as proposed by Oliveira
et al.(20), which allowed us to verify the consumption of
eighteen food and food groups, namely, breast milk, milk
(non-breast milk), fruit juice, industrialised (sweetened)
juices/soda, coffee/tea, fruits, greens, vegetables, rice/
potato/yam/manioc/pasta, beans, meats, eggs, processed
meats, cookies/biscuit, instant noodles, porridge, added
sugar and candies. The consumption of these food and
food groups (yes/no) was referred to the day before the
interview. Subsequently, the food groups were classified
according to the NOVA(21) classification: fresh/minimally
processed foods, processed foods and UPF.

Household food insecurity
Food insecurity (FI) was assessed using the Brazilian
Household Food Insecurity Measurement Scale (EBIA),
with fourteen questions (yes or no) about the food-access
situation experienced at home in the last 90 d before the
interview. Its analysis is based on the sum of the affirmative
answers, classified as Household Food Security, and mild,
moderate or severe household FI(22).

Statistical analysis
Data were tabulated by double independent typing and
were analysed using the statistical package Stata Se®

13.0 (StataCorp.) with a significance level set at 5 %.
Socio-economic, demographic, household food security
and food consumption variables are described in absolute
and relative frequencies. The chi-square test was used to
compare socio-economic and consumption of food and food
group data according to the municipalities in the study.
Bonferroni correction was performed to identify the
inter-municipal differences.

Barlett’s test was applied, and the results were sta-
tistically significant (P < 0·0001). Therefore, the correlation

matrix was not an identity matrix, and our food data were
suitable for principal component analysis (PCA). All eight-
een food group variables were considered in the PCA, and
they were configurated with a ‘yes/no’ answer (dummy
variable). We used Kaiser–Meyer–Olkin (KMO) to analyse
the compliance of variables with PCA.

The number of DP was defined based on eigenvalues
higher than 1·1 and eigenvectors (loadings) higher than
0·2. After DP extraction, varimax orthogonal rotation was
applied to improve DP interpretation. Values greater
than 0·7 are considered acceptable. After setting the DP,
a pattern score was calculated for each individual in each
pattern. The values of each DP score represented the close-
ness of the child to DP, and if the DP score was high and
positive, the probability of adherence was higher. Each
identified DP was considered an outcome variable.

The association between socio-economic and demo-
graphic characteristics and standardised DP scores was
verified bymultilevel linear regression analysis,with random
data for each DP outcome. At the individual level, the
caregivers’ age and education (years), children’s age and
gender, housing location, household per capita income,
and household food security were included. All six cities
were included at the contextual level. The theoretical model
proposed to assess factors associated with children’s DP is
reported in the online supplementary material (see online
Supplemental Fig. S1). The intraclass correlation coefficient
was estimated to calculate the proportion of variance
explained by the different characteristics between cities.

Results

This study included 1604 children aged 6–24 months.
Table 1 shows the socio-demographic characteristics of
the municipalities. The percentage of the number of resi-
dents assisted by the BFP ranged from 59·3 % in Batalha
to 40·1 % in Teotônio Vilela. All municipalities had a low
level of Human Development Index (HDI), except for

Table 1 The main socio-demographic characteristics of all municipalities participating in the study, Alagoas, Brazil, 2018

Batalha Murici Pão de Açúcar Pilar São Luís do Quitunde Teotônio Vilela

% % % % % %

Population*
n 17 079 26 710 23 811 33 305 32 412 41152

Population density* 53·21 62·58 34·86 133·37 81·61 138·15
Human Development Index* 0·594 0·527 0·593 0·610 0·536 0·564
Urbanisation rate* 70·5 82·5 45·2 95·5 63·5 84·5
Number of people assisted by BFP
n 10 122 12 712 10 980 15 067 16 786 16 502
%† 59·3 47·6 46·1 45·2 51·8 40·1

Number of children (< 2 years) assisted by BFP
n 370 554 420 527 612 554
%† 2·2 2·1 1·8 1·6 1·9 1·3

BFP, Bolsa Família Program.
*Data obtained from the Brazilian Demographic Census 2010 (IBGE, 2011).
†Data obtained from the Consultation, Selection, and Information Extraction database (CECAD) provided by the state government of Alagoas.
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Pilar (average HDI), and urbanisation rate above 60·0 %,
except for Pão de Açúcar (45·2 %).

Regarding the socio-economic and demographic char-
acteristics of the children (Table 2), 85·0 % lived in urban
areas, approximately 93·0 % of the families were in extreme
poverty, 41·5 % of the caregivers had less than 9 years of
study and 66·5 % of the families were in FI. The prevalence
of FI in São Luís do Quitunde (76·6 %) was significantly
higher than that in Murici (58·0 %), Pilar (62·6 %) and
Teotônio Vilela (65·0 %). The prevalence of FI in Batalha
and Pão de Açúcar did not differ from the others.

Regarding food intake (Table 3), 59·0 % of the children
were still breast-feeding, and 80·6 % consumed beans,
75·7 %, fruits, 68·1 %, meats, and only 21·9 %, eggs.
The municipality of Pão de Açúcar had a significantly
higher prevalence of consumption of beans (100 %) and
eggs (46·8 %) compared to other municipalities. Notably,
57·6 % of the children consumed the added sugar.

Four DP were identified (Table 4). The first dietary
pattern (DP1) was composed mainly of staple foods of
the traditional Brazilian diet (vegetables, rice, potatoes,
yams, manioc, pasta, beans, meats and cookies/biscuits).
The second dietary pattern (DP2) was formed mainly by
industrialised juice/soft drinks, processed meats, instant noo-
dles and candies, except for eggs and coffee/tea. The third
dietary pattern (DP3) consisted of replacing breast milk with
other types of milk (non-breast milk) with added sugar.
Finally, the fourth dietary pattern (DP4) comprised only fresh
and minimally processed foods (fruit juice, fruits and green).

Table 5 shows the association between the socio-
economic and demographic characteristics of the children
and DP. Household per capita income was negatively
associated with DP1 (β=−0·794; (95 % CI −1·351,
−0·236)). Younger (β=−0·008; (95 % CI −0·017,
−0·000)) and less educated caregivers (β=−0·037; (95 %
CI −0·056, - 0·018)) were associated with DP2. A negative
association was found between household per capita
income and DP3 (β=−0·502; (95 % CI −0·995, 0·009)).
We also observed a negative association between the fam-
ilies’ FI situation (β=−0·204; (95 %CI−0·331,−0·078)) and
DP4 and a positive association between age (β= 0·011;
(95 % CI 0·003, 0·019)) and caregivers’ education
(β= 0·043; (95 % CI 0·025, 0·061)). Multilevel analysis
revealed that 12 % of the variation in the DP2 score was
explained by the municipality where the child and the
family lived (Table 5). DP2 was the DP with the greatest
variation explained by the municipality of residence.

Discussion

We highlight the twomain results of our study. DP2, mainly
compounded by UPF, was associated with the caregivers’
minor age and lower education, while DP4, compounded
by a healthier diet based on fresh and minimally processed

foods, was associated with household food security and
with caregivers with higher education and older age.

These findings point to the presence of socio-economic
inequities related to the DP of children under 2 years of age
assisted by BFP in the State of Alagoas. This indicates that,
on its own, the BFP is not sufficient to guarantee the food
and nutritional security of individuals. Apparently, only
quantitative access to food is achieved, while qualitative
access is impaired by the set of socio-economic factors in
which individuals are inserted.

Similar to our study, other authors have also associated
DP characterised by the presence of UPF (DP2) with low
socio-economic status, lower educational level and mater-
nal age(23–26). This indicates that the caregivers’ higher edu-
cation is related to greater purchasing power and access to
health information, which can lead to healthier food
choices and purchases. In addition, considering the mas-
sive advertising of UPF by the food industry, caregivers
with older age and higher educational level may have a
greater capacity to critisise and lower vulnerability tomedia
influences(27–29). These data support the association found
between the healthiest DP, composed of fresh and mini-
mally processed foods (DP4), with the best socio-demo-
graphic indicators. We also highlight that DP4 presented
the least variance explanation in the PCA. The consump-
tion of fresh and minimally processed foods may indicate
greater dedication to the preparation of the food itself.
Martins et al.(30) showed that children of parents with culi-
nary skills consume less UPF, which reinforces the role of
cooking as a tool for the protection and promotion of
adequate and healthy food consumption. According to
the Dietary Guidelines for Brazilian children under 2 years
old(31), an adequate and healthy diet should be based on
the consumption priority of fresh or minimally processed
foods, while the UPF should not be offered to children
under 2 years old.

Another pattern observed in this study is that DP1, char-
acterised by both the staple foods of the traditional
Brazilian diet and higher variance percentage explained
in the PCA, can also be classified as healthy. However,
Souza et al.(32) emphasise that this can be considered a
monotonous pattern because although it is composed of
necessary foods for adequate infant nutrition, it does not
include fruits and greens, which in our study belonged
to DP4. In contrast, DP1 also encompasses a group of
vegetables, an ingredient often used in local culture for
the preparation of porridge.

Although DP1 is usually reported as traditional by
studies focusing on the PCA for assessing food consump-
tion, it presents considerable differences in food groups
concerning the local culture where the studies are
conducted. In addition, this type of DP is commonly related
to low-income families(33–38). Moreover, in the present
study, DP1 was inversely associated with the highest per
capita income, indicating maintenance of the regional food
culture, mainly composed of the consumption of roots
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Table 2 Socio-economic and demographic characteristics of children aged 6–24 months assisted by the Bolsa Família Program and their families in the State of Alagoas, Brazil, 2018

Total Batalha Murici Pão de Açúcar Pilar
São Luís do
Quitunde Teotônio Vilela χ2 test

n % n % n % n % n % n % n % P-value

Household characteristics
Household per capita income*,†
USD≤ 21·90 1490 92·9 192a 97·0 284a 94·7 184a 96·8 289a,b 93·2 294a,b 91·9 247b 86·4 <0·001
USD 21·91–43·81 88 5·5 4a 2·0 9a 3·0 4a 2·1 18ab 5·8 17a 5·3 36b 12·6
USD 43·82–122·94‡ 26 1·6 2a 1·0 7a 2·3 2a 1·1 3a 1·0 9a 2·8 3a 1·0

Housing location*
Urban 1364 85 104a 52·5 274b 91·3 111a 58·4 302c 97·4 293b 91·6 280c 97·9 <0·001
Rural 240 15 94a 47·5 26b 8·7 79a 41·6 8c 2·6 27b 8·4 6c 2·1

Household food security
Food security 537 33·5 35a,b,c,d,e 32·8 126d,e 42·0 55a,b,c,d,e 28·9 116c,e 37·4 75b 23·4 100a,c,d,e 35·0 <0·001
Food insecurity 1067 66·5 133a,b,c,d,e 67·2 174d,e 58·0 135a,b,c,d,e 71·1 194c,e 62·6 245b 76·6 186a,c,d,e 65·0

Caregiver characteristics
Age (years)
< 19 346 21·6 29a 14·6 64a,b 21·3 30a 15·8 67a,b 21·6 98b 30·6 58a,b 20·5 <0·001
19–35 1083 67·6 147a 74·2 201a,b 67·0 148a 77·9 204a,b 65·8 192b 60·0 191a,b 67·5
> 35 172 10·7 22a 11·1 35a 11·7 12a 6·3 39a 12·6 30a 9·4 34a 12·0

Education (years)
No education 94 6·0 10a,b,c,d,e 5·1 24d,e 8·5 17c,e 8·9 6b 1·9 13a,b,c,d,e 4·1 24a,c,d,e 8·4 <0·001
< 9 553 35·5 60a 30·8 116a 41·3 34b 17·9 111a 35·8 122a 38·2 110a 38·6
9 or 12 861 55·3 112a,b,c 57·4 139c 49·5 125b 66·3 163a,b,c 52·6 177a,b,c 55·5 144a,c 50·5
> 12 48 3·1 13a 6·7 2b 0·7 13a 6·8 6a,b 1·9 7a,b 2·2 7a,b 2·5

Child characteristics
Gender
Female 806 50·2 97 49·0 141 47·0 97 51·1 163 52·6 169 52·8 139 48·6 0·659
Male 798 49·8 101 51·0 159 53·0 93 48·9 147 47·4 151 47·2 147 51·4

Age (months)
6–11 520 32·4 79 39·9 106 35·3 53 27·9 97 31·3 99 30·9 56 30·1 0·189
12–17 554 34·5 54 27·3 103 34·3 74 38·9 117 37·7 106 33·1 100 35·0
18–24 530 33·0 65 32·8 91 30·3 63 33·2 96 31·0 115 35·9 100 35·0

*Data obtained from the Consultation, Selection, and Information Extraction database (CECAD) provided by the state government of Alagoas.
†Household per capita income does not include the value received by the Bolsa Família Program.
‡Amount referring to half the minimum wage inreais in 2018 (minimum wage in 2018=R$ 954·00); in December 2018, $1·00 USD was approximately R$ 3·88.
a,b,c,d,eBonferroni correction: Values with different superscripts are significantly different, with an adjusted P-value< 0·003.
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Table 3 Distribution of dietary practices of children aged 6–24 months assisted by the Bolsa Família Program in the State of Alagoas, Brazil, 2018

Total
(n 1·604) Batalha Murici Pão de Açúcar Pilar

SãoLuís do
Quitunde Teotônio Vilela χ2 test

n* %* n* %* n* %* n* %* n* %* n* %* n* %* P-value

Variable
Breast milk 947 59·0 128a,b,c 64·6 181c,d 60·3 144b 75·8 155d 50·0 160d 50·0 179a,c 62·6 <0·001
Milk (non-breast milk) 1097 68·4 146a 73·7 176b 58·7 133a,b 70·0 216a,b 69·7 229a 71·6 197a,b 68·9 0·003
Fruit juices 958 59·7 109a 55·1 182a,b 60·7 134b 7·5 179a,b 57·7 181a 56·6 173a,b 60·5 0·023
Industrialised (sweetened) juices/soda 248 15·5 13a 6·6 48b 16·0 41b 21·6 52b 16·8 44a,b 13·8 50b 17·5 0·002
Coffee/tea 404 25·2 49a,b,c 24·7 76c 25·3 104d 54·7 45b,e 14·5 39e 12·2 91a,c 31·8 <0·001
Fruits 1215 75·7 134a 67·7 222a,b 74·0 170c 89·5 235a,b 75·8 218a 68·1 236b,c 82·5 <0·001
Greens 269 16·8 41a,b 20·7 38b,c 12·7 33a,b 17·4 74a 23·9 25c 7·8 58a,b 20·3 <0·001
Vegetables 926 57·7 112 56·5 183 61·0 109 57·4 169 54·5 172 53·8 181 63·3 0·133
Rice, potato, yam, manioc or pasta 1322 82·4 161 81·3 255 85·0 155 81·6 256 82·6 248 77·5 247 86·4 0·074
Beans 1293 80·6 171a 86·4 239a,b,c 79·7 190d 100·0 234b,c 75·5 226c 70·6 233a,b 81·5 <0·001
Meats 1092 68·1 138a,b,c 69·7 193a,b,c 64·3 144c 75·8 210a,b,c 67·7 196b 61·3 211a,c 73·8 0·002
Eggs 352 21·9 34a 17·2 61a 20·3 89b 46·8 55a 17·7 56a 17·5 57a 19·9 <0·001
Processed meats 203 12·7 12a 6·1 45b,c 15·0 44c 23·2 29a,b 9·4 43a,b,c 13·4 30a,b 10·5 <0·001
Cookies/biscuits 1200 74·8 155 78·3 211 70·3 153 80·5 237 76·5 238 74·4 206 72·0 0·094
Instant noodles 135 8·4 8a 4·0 15a 5·0 36b 18·9 28a 9·0 32a,b 10·0 16a 5·6 <0·001
Porridge 381 23·8 52a 26·3 56a,b 18·7 87c 45·8 39b 12·6 87a 27·2 60a,b 21·0 <0·001
Added sugar 924 57·6 107a,b,c 54·0 184c,d 61·3 132d 69·5 149b 48·1 197a,c,d 61·6 155a,b,c 54·2 <0·001
Candies 364 22·7 37a,b 18·7 56a,b 18·7 79c 41·6 40b 12·9 88a 27·5 64a 22·4 <0·001

*Values are presented as the total number (n) and frequency (%) for categorical variables.
a,b,c,d,eBonferroni correction: Values with different superscripts are significantly different, with an adjusted P-value< 0·003.
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(manioc, sweet potatoes and yams), vegetables, and
the typical Brazilian combination of ‘beans and rice.’
Although this aspect was not evaluated, considering the
local culture, it is possible to infer that the maintenance
of this regional food culture is related to family farming,
whose families have the habit of planting roots. Also note-
worthy is the usual offer of cookies/biscuits (UPF), reach-
ing an alarming consumption frequency of almost 75 %
among the children studied.

An increase in the consumption of UPF has been
observed in recent decades in Brazil and worldwide. The
new food system, shaped by international policies to pro-
mote the flow of capital and the rapid expansion of trade,
opened the market for the establishment of large food
industries and fast-food chains(39,40). In addition, marketing
and the massive influence of the media have contributed to
changes in the design of an ideal diet(41). The changes in the
current food system are reflected in culinary practices with
the search for greater practicality in preparing meals. Thus,
previous studies indicate that the traditional Brazilian
diet, based on the consumption of fresh food, minimally
processed foods, and processed culinary ingredients, has
been gradually replaced by UPF(42–45).

Studies conducted with children assisted by BFP
observed that despite the programme having enhanced
food diversity, it also leads to unhealthy food choices,
with greater consumption of UFP(12,13,46). Marçal et al.(46)

observed a high consumption of UPF with discontinuation
of breast-feeding among children under 2 years of age who
were assisted by BFP. Moreover, as much as the increase in
income provided by the BFP’s income transfer leads bene-
ficiaries to greater access to food, it does not guarantee its
adequacy in terms of nutritional quality. Fresh and mini-
mally processed foods, such as meats, fruits, greens and
vegetables, in general, have the highest cost, which means
that families tend to buy more UPF, which is usually hyper-
palatable and has a lower cost(13,47). However, we highlight
the importance and necessity of health promotion and
healthy nutrition actions conducted by the CHC workers
during the monitoring of compliance with the BFP condi-
tionalities in the health field, such as monitoring child
growth and development and vaccination of children
under 7 years old.

The consumption of UPF in the window of the first
1000 d, a period that includes the child’s conception
until the second year of life, may result in excessive body
weight gain and thus damage child growth (stunting),
resulting in the phenomenon known as the double burden
of malnutrition(41,48–51). Double burden of malnutrition is
characterised by the coexistence of undernutrition (micro-
nutrient deficiency, low weight for age, stunting and wast-
ing), overweight and non-communicable diseases related
to food(41,48). Exposure tomalnutrition in all its forms during
this critical period of child development can result in loss of
human potential, with the perpetuation of the intergenera-
tional cycle of poverty and malnutrition(3,48).

Finally, the association of DP3, which consisted of
replacing breast milk with other types of milk (non-breast
milk) with added sugar, was inversely associated with a
higher per capita household income range. In contrast to
this observation, it has been reported that breast-feeding
should be even more prioritised when financial resources
are insufficient for the acquisition of food, avoiding unnec-
essary expenses with the acquisition of other sources of
milk(52,53). However, Bayoumi et al.(54) observed that
children from low-income families are more likely to be
fed infant formula in the first year of life and drink more
than two cups of cow’s milk/d, along with a shorter dura-
tion of breast-feeding. Conversely, Victora et al.(55)

observed that in 98 low- and middle-income countries,
mothers with lower economic income were more likely
to breastfeed longer than mothers with higher income.
Following the same rationale, Lamounier et al.(56) associ-
ated the shorter duration of breast-feeding with higher
levels of maternal education and higher income quintiles
in five Latin American countries. However, despite the
differences found between the per capita income brackets,
it is noteworthy that our entire sample lived in extreme
poverty, which can explain, at least in part, the differences
observed.

Many studies have shown a high frequency of consump-
tion of other types ofmilk at an early age, with cow’smilk as
the most consumed type(31,57,58). According to the Dietary

Table 4 Factor loading matrix of the extracted dietary patterns for
children aged 6–24 months assisted by the Bolsa Família
Program in the State of Alagoas, Brazil, 2018

Variable DP1* DP2† DP3‡ DP4§

Breast milk −0·6078
Milk (non-breast milk) 0·6460
Fruit juices 0·6432
Industrialised
(sweetened) juices/
soda

0·3716 −0·3186

Coffee/tea 0·3968
Fruits 0·5277
Greens 0·2399
Vegetables 0·3401 0·2387
Rice, potato, yam, manioc
or pasta

0·4946

Beans 0·4986
Meats 0·4736
Eggs 0·3024 0·2461
Processed meats 0·4324
Cookies/biscuits 0·2694
Instant noodles 0·3655
Porridge
Added sugar 0·2058 0·3932
Candies 0·4276
Eigenvalues 2·26 1·94 1·66 1·44
Variance
% 12·5 10·8 9·2 8·0

KMO 0·7321

DP, dietary patterns; KMO, Kaiser–Meyer–Olkin.
*DP1: Traditional Brazilian food.
†DP2: Ultra-processed foods.
‡DP3: Milk (non-breast milk) with added sugar.
§DP4: Fresh and minimally processed foods.
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Table 5 Association by multilevel linear regression analysis between socio-economic and demographic characteristics and dietary patterns of children aged 6–24 months assisted by the Bolsa
Família Program and their families in the State of Alagoas, Brazil, 2018

Variable

DP1 DP2 DP3 DP4

β 95% CI P-value β 95% CI P-value β 95% CI P-value β 95% CI P-value

Caregiver age (years) 0·001 −0·008, 0·011 0·792 −0·008 −0·017, −0·000 0·046 −0·003 −0·011, 0·005 0·448 0·011 0·003, 0·019 0·003
Caregiver education (years) 0·012 −0·009, 0·034 0·275 −0·037 −0·056, −0·018 <0·001 0·004 −0·014, 0·024 0·622 0·043 0·025, 0·061 <0·001
Housing location*,† 0·102 −0·118, 0·322 0·363 0·189 −0·008, 0·386 0·060 0·056 −0·133, 0·247 0·558 0·025 −0·154, 0·206 0·779
Household per capita income*,‡
USD≤ 21·90 Ref. Ref. Ref. Ref.
USD 21·91–43·81 0·000 −0·313, 0·314 0·996 0·147 −0·129, 0·423 0·297 0·084 −0·193, 0·361 0·552 0·130 −0·126, 0·386 0·320
USD 43·82–122·94§ −0·794 −1·351, −0·236 0·005 −0·044 −0·533, 0·445 0·860 −0·502 −0·995, −0·009 0·046 −0·118 −0·572, 0·335 0·609

Household food security|| 0·069 −0·085, 0·224 0·381 0·061 −0·075, 0·197 0·379 0·114 −0·022, 0·251 0·102 −0·204 −0·331, −0·078 0·002
Child gender¶ −0·073 −0·215, 0·069 0·315 −0·136 −0·262, −0·011 0·032 0·088 −0·037, 0·214 0·168 −0·056 −0·172, 0·059 0·342
Child age (months) 0·080 0·066, 0·094 <0·001 0·080 0·067, 0·092 <0·001 0·032 0·020, 0·045 <0·001 0·020 0·008, 0·031 0·001
ICC 0·021 0·120 0·008 0·029
95% CI 0·005, 0·076 0·040, 0·306 0·001, 0·041 0·007, 0·100

DP, dietary patterns; Ref, reference variable; ICC, intraclass correlation coefficient.
*Data obtained from the Consultation, Selection, and Information Extraction database (CECAD) provided by the state government of Alagoas.
†Dummy variable (urban and rural). The urban variables were defined as the reference category.
‡Household per capita income does not include the value received by the Bolsa Família Program.
§Amount referring to half the minimum wage inreais in the year of 2018 (minimum wage in 2018=R$ 954·00); in December 2018, $1·00 USD was approximately R$ 3·88.
||Dummy variable (food security and insecurity). The food security variable is defined as the reference category.
¶Dummy variable (females and males). The female variable was defined as the reference category.
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Guidelines for Brazilian children under 2 years old(31), on
average, two-thirds of Brazilian children under 6 months
of age have already received another type of milk, mainly
cow’s milk, which is usually supplemented with sugar and
flour. Wijndaele et al.(58) associated the early introduction
of cow’s milk to a family with low socio-economic level.
Therefore, the importance of strengthening the actions pro-
moted by the National Strategy for the Promotion of
Breastfeeding and Healthy Complementary Food in the
Brazilian Unified Health System (SUS) – the Brazilian
Breastfeeding and Complementary Feeding Strategy – is
emphasised to qualify the work process of primary care
professionals that reinforces and encourages the promo-
tion of breast-feeding and healthy eating habits for children
under 2 years of age within the scope of the SUS(59).

It is important to consider that the present study has
some limitations. First, the questionnaire method used to
assess infant feeding practices has potential memory
response bias and may represent an atypical feeding day
that does not represent long-term eating patterns.
However, we followed the recommended researchmethod
using a questionnaire for the evaluation of theWHO indica-
tors for assessing infant and young child feeding practi-
ces(60). This method is widely used and is considered
appropriate in food consumption studies when the objec-
tive is to describe infant feeding practices in populations(22).
Another limitation is the non-probabilistic sampling
approach, which may cause selection bias, including only
thosewho havemore access to health services and possibly
greater health care. However, we reinforce that all eligible
children were invited to participate in the study, and the
data collection was performed in all CHC in the municipal-
ities, both in urban and rural areas. However, because of
the diversity of DP, it is assumed that the results would
not be different.

Despite the limitations observed, this study provides
important information regarding the DP of children under
2 years of age assisted by BFP in the State of Alagoas.
We highlight the identification of DP through PCA in an
age group in which studies with this approach are scarce.
Given the socio-economic similarities of the studied popu-
lation with those of other parts of the country and the
world, the results of this study could be extrapolated to
other regions.

In conclusion, this study shows the influence of socio-
demographic characteristics, mainly FI and caregivers’
low age and education, on the formation of eating patterns
early in life in children assisted by BFP in the State of
Alagoas. Given that food choices are not only guided by
economic conditions but also multi-determined and condi-
tioned by different aspects, such as the influence of media,
climatic conditions, psychosocial, educational, cultural,
political, ethical and religious factors(13,61–63), the present
findings reinforce the need to strengthen and/or implement
intersectoral public policies together with the BFP.
Attending this matter is highly necessary to guarantee the

Human Right to Adequate Food at promoting food
and nutritional security and actions that include the regula-
tion of unhealthy food dissemination, thus contributing
to health promotion and combating double burden of
malnutrition.

Acknowledgements

Acknowledgements: The research in the municipalities had
the consent and partnership of the Municipal and State
Health Departments. Financial support: This work is part
of a larger project entitled: Evaluation of the management
and operationalisation of the National Program for Iron
and Vitamin A Supplementation and their relationship
with the nutritional status of children aged 6 to 24 months
in municipalities of Alagoas state, carried out with funds
from Conselho Nacional de Desenvolvimento Científico
e Tecnológico – CNPq (process number 408445/2017-3).
The funder had no role in the design, analysis or writing
of this article. Conflict of interest: There are no conflicts
of interest. Authorship: M.M.M. participated in designing
the study, acquisition of data, data entry, analysis and inter-
pretation of the data, and drafting the article. G.M.M.,
A.E.M.R., T.M.M.F. and N.B.B took part in the acquisition
of data, data entry, analysis and interpretation, and writing.
A.P.G.C. took part in the project’s conception, obtained the
respective financial support, coordinated all implementa-
tion steps and realised the final review of the article.
All authors approved the final version to be submitted.
Ethics of human subject participation: This study was con-
ducted according to the guidelines laid down in the
Declaration of Helsinki, and all procedures involving
research study participants were approved by the Ethics
Committee in Research of Alagoas Federal University
(process number 80416617.0.0000.5013). The mothers or
legal guardian of each participating child aged 6–24months
gave written informed consent.

Supplementary material

For supplementary material accompanying this paper visit
https://doi.org/10.1017/S1368980021004110

References

1. 1000 Days (2016) The First 1000 d: Nourishing America’s
Future. Washington, DC: 1000 Days.

2. Michaelsen KF, Grummer-Strawn L & Bégin F (2017)
Emerging issues in complementary feeding: global aspects.
Matern Child Nutr 13, Suppl. 2, e12444.

3. Victora CG, Adair L, Fall C et al. (2008) Maternal and child
undernutrition study group. Maternal and child undernutri-
tion: consequences for adult health and human capital.
Lancet 371, 340–357.

2802 MM Mendes et al.

https://doi.org/10.1017/S1368980021004110 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021004110
https://doi.org/10.1017/S1368980021004110


4. JonesG, Steketee RW, Black RE et al. (2003)Howmany child
deaths can we prevent this year? Lancet 362, 65–67.

5. Movassagh EZ, Baxter-Jones ADG, Kontulainen S et al.
(2017) Tracking dietary patterns over 20 years from
childhood through adolescence into young adulthood:
the Saskatchewan pediatric bone mineral accrual study.
Nutrients 9, 990.

6. Cosmi V, Scaglioni S & Agostoni C (2017) Early taste experi-
ences and later food choices. Nutrients 9, 107.

7. Rinaldi AEM & Conde WL (2019) Socioeconomic inequality
in dietary intake begins before 24 months in Brazilian chil-
dren. Rev Saúde Pública 53, 9.

8. Canuto R, Camey S, Gigante DP et al. (2010) Focused prin-
cipal component analysis: a graphical method for exploring
dietary patterns. Cad Saúde Pública 26, 2149–2156.

9. Brazilian Institute of Geography and Statistics (2019)
Consumer Expenditure Survey – POF 2017–2018. Rio de
Janeiro: IBGE.

10. Brazil, Presidency of the Republic (2004) Law nº 10,836 of
January 9, 2004, which creates the Bolsa Familia Program,
and gives others providences. Brasília.

11. Rasella D, Aquino R, Santos CA et al. (2013) Effect of a condi-
tional cash transfer programme on childhood mortality:
a nationwide analysis of Brazilian municipalities. Lancet
382, 57–64.

12. Saldiva SRDM, Silva LFF & Saldiva PHN (2010)
Anthropometric assessment and food intake of children
younger than 5 years of age from a city in the semi-arid area
of the Northeastern region of Brazil partially covered by the
Bolsa Família Program. Rev Nutr 23, 221–229.

13. Lignani JB, Sichieri R, Burlandy L et al. (2010) Changes in
food consumption among the programa Bolsa Família par-
ticipant families in Brazil. Public Health Nutr 14, 785–792.

14. Hoffmann R (2010) Income and spending inequality in Brazil
in 2002–2003 and 2008–2009 and an evaluation of the degree
of progressivity or regressivity of components of family
income. Econ Soc 19, 647–661.

15. Monteiro CA, Cannon G, Levy RB et al. (2012) The food
system. Ultra-processing. The big issue for nutrition, disease,
health, well-being. World Nutr 3, 527–569.

16. Black RE, Victora CG, Walker SP et al. (2013) Maternal and
child undernutrition and overweight in low-income and
middle-income countries. Lancet 382, 427–451.

17. Black RE, Allen LH, Bhutta ZA et al. (2008) Maternal and
child undernutrition: global and regional exposures and
health consequences. Lancet 371, 243–260.

18. Bhutta ZA, Das JK, Rizvi A et al. (2013) Evidence-based inter-
ventions for improvement of maternal and child nutrition:
what can be done and at what cost? Lancet 382, 452–477.

19. Saaka M&Galaa SZ (2017) How is dietary diversity related to
haematological status of preschool children in Ghana? Food
Nutr Res 40, 1–12.

20. Oliveira JM, Castro IRR, Silva GB et al. (2015) Assessing
complementary feeding practices in the first 2 years of life:
a proposal for indicators and a monitoring tool. Cad Saúde
Colet 31, 377–394.

21. Monteiro CA, Cannon G, Lawrence M et al. (2019) Ultra-
Processed Foods, Diet Quality, and Health Using the
NOVA Classification System. Rome: FAO.

22. Pérez-Escamilla R, Segall-Corrêa AM, Maranha L et al. (2004)
An adapted version of the U.S. department of agriculture
food insecurity module is a valid tool for household food
insecurity in Campinas, Brazil. J Nutr 134, 1923–1928.

23. Santos LP, Assunção MCF, Matijasevich A et al. (2016)
Dietary intake patterns of children aged 6 years and their
association with socioeconomic and demographic character-
istics, early feeding practices and body mass index. BMC
Public Health 16, 1055.

24. Kiefte-de Jong JC, Vries JH, Bleeker SE et al. (2013) Socio-
demographic and lifestyle determinants of ‘western-like’

and ‘health conscious’ dietary patterns in toddlers. Br J
Nutr 109, 137–147.

25. Smithers LG, Brazionis L, Golley RK et al. (2012) Associations
between dietary patterns at 6 and 15 months of age and
sociodemographic factors. Eur J Clin Nutr 66, 658–666.

26. Galvan-Portillo M, Sánchez E, Cárdenas-Cárdenas LM et al.
(2018) Dietary patterns in Mexican children and adolescents:
characterization and relation with socioeconomic and home
environment factors. Appetite 121, 275–284.

27. Wijtzes AI, Jansen W, Jansen PW et al. (2013) Maternal
educational level and preschool children’s consumption
of high-calorie snacks and sugar-containing beverages:
mediation by the family food environment. Prev Med 57,
607–612.

28. Toloni MHDA, Longo-Silva G, Goulart RMM et al. (2011)
Introduction of processed and traditional foods to the diets
of children attending public daycare centers in São Paulo,
Brazil. Rev Nutr 24, 61–70.

29. Toloni MHDA, Longo-Silva G, Konstantyner T et al. (2014)
Consumption of industrialized food by infants attending
child day care centers. Rev Paul Pediatr 32, 37–42.

30. Martins CA, Machado PP, Louzada MLDC et al. (2020)
Parents’ cooking skills confidence reduce children’s
consumption of ultra-processed foods. Appetite 144, 104452.

31. Ministry of Health of Brazil (2019) Dietary Guidelines for
the Brazilian Children Under 2 Years. Brasília: Ministry of
Health of Brazil.

32. Souza RLV, Madruga SW, Gigante DP et al. (2013) Dietary
patterns and associated factors among children 1 to 6 years
of age in a city in southern Brazil. Cad Saúde Pública 29,
2416–2426.

33. Borges CA, Rinaldi AE, Conde WL et al. (2015) Dietary
patterns: a literature review of the methodological character-
istics of the main steps of the multivariate analyzes. Rev Bras
Epidemiol 18, 837–857.

34. Gatica G, Barros AJ, Madruga S et al. (2012) Food intake
profiles of children aged 12, 24 and 48 months from the
2004 Pelotas (Brazil) birth cohort: an exploratory analysis
using principal components. Int J Behav Nutr Phys Act 9, 43.

35. Northstone K & Emmett P (2008) Are dietary patterns stable
throughout early andmid-childhood? A birth cohort study.Br
J Nutr 100, 1069–1076.

36. Pryer JA & Rogers S (2009) Dietary patterns among a national
sample of British children aged 1 1/2–4 1/2 years. Public
Health Nutr 12, 957–966.

37. Pinho LD, Silveira MF, Botelho AC et al. (2014) Identification
of dietary patterns of adolescents attending public schools.
J Pediatr 90, 267–272.

38. Nobre LN, Lamounier JA & Franceschini SCC (2012)
Preschool children dietary patterns and associated factors.
J Pediatr 88, 129–136.

39. Monteiro CA & Cannon G (2012) The impact of transnational
“big food” companies on the South: a view from Brazil. PLoS
Med 9, e1001252.

40. Rayner G, Hawkes C, Lang T et al. (2006) Trade liberalization
and the diet transition: a public health response. Health
Promot Int 21, Suppl. 1, 67–74.

41. Popkin BM, Corvalan C & Grummer-Strawn LM (2020)
Dynamics of the double burden of malnutrition and the
changing nutrition reality. Lancet 395, 65–74.

42. Monteiro CA, Levy RB, Claro RM et al. (2011) Increasing
consumption of ultra-processed foods and likely impact on
human health: evidence from Brazil. Public Health Nutr
14, 5–13.

43. Louzada MLC, Martins APB, Canella DS et al. (2015)
Ultra-processed foods and the nutritional dietary profile in
Brazil. Rev Saude Publica 49, 1–11.

44. Martins APB, Levy RB, Claro RM et al. (2013) Increased con-
tribution of ultra-processed food products in the Brazilian
diet (1987–2009). Rev Saúde Pública 47, 656–665.

Dietary patterns of Brazilian children 2803

https://doi.org/10.1017/S1368980021004110 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021004110


45. Monteiro CA, Moubarac JC, Cannon G et al. (2013)
Ultra-processed products are becoming dominant in the
global food system. Obes Rev 14, Suppl. 2, 21–28.

46. Marçal GM, Mendes MM, Fragoso MDGM et al. (2020)
Association between the consumption of ultra-processed
foods and the practice of breast-feeding in children under
2 years of age who are beneficiaries of the conditional
cash transfer programme, Bolsa Família. Public Health
Nutr 24, 1–9.

47. Claro RM, Maia EG, Costa BVL et al. (2016) Food prices in
Brazil: prefer cooking to ultra-processed foods. Cad Saúde
Pública 32, e00104715.

48. Wells JC, Sawaya AL, Wibaek R et al. (2020) The double
burden of malnutrition: aetiological pathways and conse-
quences for health. Lancet 395, 75–88.

49. Pries AM, Filteau S & Ferguson EL (2019) Snack food and
beverage consumption and young child nutrition in low-
and middle-income countries: a systematic review. Matern
Child Nutr 15, Suppl. 4, e12729.

50. Vitta BS, BenjaminM, Pries AM et al. (2016) Infant and young
child feeding practices among children under 2 years of age
and maternal exposure to infant and young child feeding
messages and promotions in Dar es Salaam, Tanzania.
Matern Child Nutr 12, Suppl. 2, 77–90.

51. Huffman SL, Piwoz EG, Vosti SA et al. (2014) Babies, soft
drinks and snacks: a concern in low- and middle-income
countries? Matern Child Nutr 10, 562–74.

52. Wong PD, Parkin PC, Moodie RG et al. (2019) Total
breastfeeding duration and household food insecurity in
healthy urban children. Acad Pediatr 19, 884–890.

53. Lesorogol C, Bond C, Dulience SJL et al. (2018)
Economic determinants of breastfeeding in Haiti: the effects
of poverty, food insecurity, and employment on exclusive
breastfeeding in an urban population. Matern Child Nutr
14, e12524.

54. Bayoumi I, Parkin PC, Birken CS et al. (2020) Association of
family income and risk of food insecurity with iron status in
young children. JAMA Netw Open 3, e208603.

55. Victora CG, Bahl R, Barros AJD et al. (2016) Breastfeeding in
the 21st century: epidemiology, mechanisms, and life long
effect. Lancet 387, 475–490.

56. Lamounier DMB, Azeredo CM, Antunes JLF et al. (2020)
Sociodemographic, health and pro-breast-feeding policies
and programmes associated with breast-feeding duration
in Latin American countries. Public Health Nutr 1, 12.

57. Bortolini GA, Vitolo MR, Gubert MB et al. (2013) Early cow’s
milk consumption among Brazilian children: results of a
national survey. J Pediatr 89, 608–613.

58. Wijndaele K, Lakshman R, Landsbaugh JR et al. (2009)
Determinants of early weaning and use of unmodified cow’s
milk in infants: a systematic review. J Am Diet Assoc 109,
2017–2028.

59. Ministry of Health of Brazil (2013) Ordinance nº 1,920 of sep-
tember 5, 2013. Institutes the National Strategy for the
Promotion of Breastfeeding and Healthy Complementary
Food in the Unified Health System (SUS) – The Brazilian
Breastfeeding and Complementary Feeding Strategy.
Brasília.

60. World Health Organization (2010) Indicators for
Assessing Infant and Young Child Feeding Practices Part
2: Measurement. Geneva: WHO.

61. Brazilian Action for Nutrition and Human Rights (2013) The
Human Right to Adequate Food and the National Food and
Nutrition Security System. Brasília: ABRANDH.

62. Monteiro CA, Cannon G, Levy R et al. (2016) NOVA. The star
shines bright: food classification. World Nutr 7, 28–40.

63. Food and Agriculture Organization of the United Nations
(2019) The State of Food Security and Nutrition in the
World 2019. Safeguarding Against Economic Slowdowns
and Downturns. Rome: FAO.

2804 MM Mendes et al.

https://doi.org/10.1017/S1368980021004110 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021004110

	Dietary patterns of children aged 6-24 months assisted by the Bolsa Família Program
	Methods
	Design
	Setting and sample selection
	Data collection
	Food consumption assessment
	Household food insecurity
	Statistical analysis

	Results
	Discussion
	Acknowledgements
	Supplementary material
	References


