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Time-trend analysis (2008-2018) of overweight prevalence 
among low-income infant and preschool children

Abstract  This study aimed to analyze the over-
weight (OW) prevalence trends from 2008 to 
2018 among under-five-year-old children assisted 
by the conditional cash transfer program entitled 
Programa Bolsa Família (PBF). The panel was 
based on the Food and Nutritional Surveillance 
System (SISVAN) (n=30,574,118) nutritional 
status reports. Age- (infants and preschoolers) and 
region-specific joinpoint regression models were 
used to analyze OW’s prevalence temporal chang-
es. Besides, the coverage of SISVAN for PBF and 
national representativity were calculated accord-
ing to census projection. In the decade analyzed, 
OW in infants decreased from 11.9% (11.8; 12.0 
95%CI) to 8.5% (8.4; 8.6 95%CI) (-3.6%/year 
[-5.1; -2.0 95%CI]); for preschool children, the 
prevalence of OW increased by 3.1%/year (2.0; 
4.2 95%CI) until 2015, followed by a decrease 
until 2018 (-6.4%/year [-10.1; -2.6 95%CI]). In 
both age groups, the North region had the lowest 
prevalence in all time-series, and the Northeast 
had the worst performance in managing child-
hood obesity. The SISVAN’s coverage in the PBF 
was high, and the data representativity varied 
between 13.9% (South) and 42.2% (Northeast). 
Although the prevalence was higher than expect-
ed, after 2014, it was detected a linear reduction 
in OW in infants and a deceleration in the growth 
rate in preschoolers.
Key words  Child, Obesity, Food and Nutritional 
Surveillance
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Introduction

In recent decades, the prevalence of obesity in chil-
dren and adolescents has dramatically increased 
worldwide. From 1975 to 2006, it increased from 
0.7% to 5.6% for females, and from 0.9% to 7.8% 
for males1. In Brazil, time-trend analyses using 
data from the latest national maternal and child 
health surveys found that the prevalence of over-
weight (OW) in infants decreased 2.5 p.p. between 
1989 and 20062. However, concerning preschool 
children, there was an increasing trend from 3% to 
7.8% between 1989 and 2006, with the Northeast 
region showing the greatest increase, from 1.6% 
to 7.2%3.

Among these surveys, 2006/2007 National 
Demographic and Health Survey of Children and 
Women (DHSCW 2006/07) was the last nation-
ally representative survey on child health in Bra-
zil with anthropometric data. Therefore, there is 
a significant gap in knowledge about the current 
status of childhood obesity, especially in groups 
characterized by a high degree of social vulner-
ability, within a society that has experienced in-
tense processes of change in dietary patterns4. 

Thus, health information systems constantly 
updated and with expanded coverage play a key 
role in monitoring the nutritional status of com-
munities. In addition, these data serve as a tool to 
support decision-making, especially when they al-
low us to trace temporal trends and monitor pop-
ulations in vulnerable conditions/participants of 
social support programs.

For this purpose, Brazil has the Food and 
Nutrition Surveillance System (In Portuguese, 
Sistema de Vigilância Alimentar e Nutricional - 
SISVAN). It is a surveillance system focused on 
collecting data from the population assisted by 
primary care of the Unified Health System (SUS). 
The information generated by SISVAN ranges 
from anthropometric data and food consumption 
markers to the generation of reports on the health 
and nutrition status of certain locations5,6.

Given the background of lack of information 
and significant changes in the children’s nutri-
tion status profile, the SISVAN is a strategic tool 
for monitoring overweight in children under five 
years of age, mainly because it allows stratification 
by age groups (infants and preschool children). 
Another advantage of this surveillance system is 
the availability of information about the children 
who are beneficiaries of the Bolsa Família Program 
(PBF), characterized by high social vulnerability. 

The PBF is a conditional cash transfer pro-
gram of Brazil to reduce poverty and increase 
access to health, education, and social assistance 

services. It has three central pillars: cash transfer, 
conditionalities, and complementary programs. 
The health conditionalities include basic actions, 
such as immunization, prenatal care, and moni-
toring the growth and development of socially 
vulnerable children7,8. Thus, the data on children’s 
nutritional status have high regional and national 
coverage5,6.

In order to better understand the transforma-
tions in the nutritional profile of children under 
five, it may be interesting to stratify the groups 
according to developmental stages. Such an ap-
proach may provide new insights regarding the 
childhood obesity transition since infants and 
preschoolers represent stages with specific nutri-
tional recommendations and different levels of 
autonomy and influence on food choices9. 

Therefore, this study aimed to evaluate the 
OW time-trend and the coverage of the nutrition-
al status of infants (0-23 months) and preschool-
ers (24-59 months) assisted by the PBF in Brazil 
and its macro-regions between the years 2008 and 
2018.

Methods

We conducted a time series analysis (2008-2018) 
of the OW prevalence in Brazil based on data from 
infants and preschoolers in a situation of high so-
cioeconomic vulnerability assisted by the Bolsa 
Família Program, the most extensive conditional 
cash transfer program in the world10. Since the 
monitoring of the nutritional status in primary 
health care facilities is one of the conditionalities 
of the program, these data have a census feature 
regarding this population. For PBF, the woman is 
the reference for the transfer of the financial re-
source if all the conditions are met.

The data were extracted and aggregated by 
age group (0-23 months and 24-59 months), 
sex (male and female), and region of residence 
(North, Northeast, Midwest, Southeast, and 
South). We obtained these information from the 
annual reports on the nutritional status of chil-
dren registered in the PBF Management System, 
generated from the public domain database SIS-
VAN Web11. Since the prevalence estimates of OW 
were not different by sex, this stratification was 
not considered in our analyses.

The SISVAN platform does not produce con-
solidated reports with estimates for all the popula-
tion sets of interest. Thus, to ensure the quality of 
the final database, the extraction and merging of 
the twelve microdata were done by two indepen-
dent researchers.
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The outcome variable used in this study was 
the OW prevalence, defined as the weight-for-age 
Z-score index (zPI)>+2DP and using the WHO 
Child Growth Standards12 as reference. The zPI was 
used to the detriment of the other indexes since it 
only considers the child’s weight, anthropometric 
data that is simpler, more practical, and cheaper to 
obtain; because it does not require an infantome-
ter or stadiometer to measure height, this indicator 
has an increased coverage in the SISVAN. From a 
technical point of view, the professional’s inability 
to measure height in children could be an addi-
tional source of error in the estimate. 

Prevalence rates and their respective 95% 
confidence intervals (95%CI) were calculated 
using the prop.test function of the R software (R 
Foundation for Statistical Computing, Vienna, 
Austria) since the data were extracted as counts 
(number of overweight children and the total 
number of children). 

Age- and region-specific OW prevalence 
trends were analyzed using joinpoint regression 
(Joinpoint Regression Program 4.8.0.1, The Na-
tional Cancer Institute, MD, USA). This tech-
nique aims to identify k-inflection points on a 
straight line given by a linear equation (null hy-
pothesis), where statistically significant changes 
in trend direction occur13,14. The criterion for 
selecting the final models with autocorrelated 
errors was based on the weighted (data-driven) 
Bayesian Information Criterion. Since the data 
were obtained as counts, the estimates were cal-
culated by log-linear Poisson models. The results 
were presented as 1) annual percentage change 
(APC), which represents the annual change in 
OW rates at each k-model jointpoint; 2) average 
annual percentage change (

A
APC), which rep-

resents a weighted average of the annual change 
in OW rates for the total time series period 
(2008-2018). All estimates have been presented 
with their respective 95% confidence intervals 
(95%CI).

The weight-for-age indicator coverage in SIS-
VAN for the total number of children enrolled 
in the PBF was calculated from the consolidat-
ed reports of the Department of Primary Health 
Care of the Ministry of Health15. However, since 
the age range of child coverage by SISVAN is 0-5 
years of age and the PBF reports stratify infor-
mation for the 0-2 years and 0-7 years sets, the 
calculation of preschool coverage was performed 
by subtracting the number of children aged 0-7 
years by the number of children aged 0-2 years. 
Thus, the coverage for preschool children is un-
derestimated. 

The national representativeness of the data 
in 2018 was estimated from the proportion of 
children registered in the PBF and with data 
available in SISVAN regarding the 2010 Census 
and the 2018 Population Projection, conducted 
by the Brazilian Institute of Geography and Sta-
tistics (IBGE)16. We used both as a reference to 
evaluate the national representativeness of the 
data since the 2018 Population Projection does 
not present estimations stratified by infants and 
preschoolers.

Since this was a study that used aggregated 
data from the public domain, there was no need 
for Ethics in Human Research Committee review.

Results

This study analyzed anthropometric data of un-
der five years old children assisted by PBF avail-
able in SISVAN, representing an annual average 
of 574,993 and 2,204,471 infants and preschool-
ers evaluated, respectively, totaling 30,574,118 
observations in the period from 2008 to 2018.

Table 1 presents SISVAN coverage in relation 
to the total number of infants and preschool chil-
dren assisted by the PBF from all macro-regions 
in Brazil between 2008 and 2017. In the decade, it 
is observed that about ¾ of the infants had their 
weight monitored. As for preschoolers, although 
the observed coverage was close to 60%, it should 
be noted that this data is underestimated since 
the information is only available for those under 
seven years of age. The only year with a signifi-
cant reduction in coverage for both age groups 
and macro-regions was 2012. This result was due 
to the migration between platforms for supply-
ing data to the surveillance system (information 
obtained directly with national platform manag-
ers).

Table 2 presents the proportion of children 
accompanied in the PBF with weight-for-age 
data in SISVAN in relation to the 2010 Census 
and the 2018 Population Projection. The North 
and Northeast regions were the territories with 
the largest population contingent of children 
assisted by the PBF, representing, respective-
ly, 22.3% and 27.9% for infants and 45.6% and 
49.4% for preschoolers. Regarding the 2018 Pop-
ulation Projection, it was observed that children 
assisted by PBF and who had their nutritional 
status monitored in SISVAN represented ¼ of the 
Brazilian population under five years old. 

Over the ten-year period, OW prevalence 
among socially vulnerable Brazilian under five 
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years old children showed distinct temporal 
processes. Until 2015, trends that were station-
ary among infants (APC: -0.5%/year [-2.0; 1.0 
95%CI]) and upward among preschoolers (APC: 
3.1%/year [2.0; 4.2 95%CI]), became decreas-
ing for both groups after that period (APC

infants
: 

-10.3%/year [-15.1; -5.1 95%CI] / APC
preschoolers

: 
-6.4%/year [-10.1; -2.6 95%CI]) (Table 3 and 
Figure 1). The 

A
APC for infants and preschoolers 

was -3.6%/year (-5.1; -2.0 95%CI) and 0.2%/year 
(-1.0; 1.3 95%CI), respectively.

When disaggregated by region, the joinpoint 
models identified statistically significant inflec-
tion points in the years 2013 (South and South-
east) and 2016 (Midwest, North, and Northeast) 
for both age groups studied (Figure 2 and Table 
3).

Despite identifying these points, in relation 
to infants, it was observed that only the Midwest 
region showed a statistically significant trend 
in reducing OW prevalence in the first period 
(2008-2016 APC: -2.8%/year [-5.1; -0.5 95%CI]). 
As for the second period, in the South and South-
east regions (2013-2018), we identified that the 

decreasing OW trends were -7.5%/year (-11.3; 
-3.5 95%CI) and -8.3%/year (-1.9; -4.6 95%CI), 
respectively (Figure 2). Regarding 

A
APC, only the 

North and Northeast regions did not show a sta-
tistically significant prevalence reduction trend. 
Throughout the time series, the North region re-
mained to show the lowest OW prevalence, and 
the Northeast region, the highest (Table 3).

Regarding the preschool children, we ob-
served an increasing trend in the OW prevalence 
during the first period in the North (2008-2016 
APC: 2.4%/year [0.9; 4.0 95%CI]), Northeast 
(2008-2016 APC: 3.9%/year [2.2; 5.5 95%CI]), 
and South (2008-2013 APC: 5.6%/year [2.8; 8.6 
95%CI]) regions (Figure 2). In the second pe-
riod, statistically significant negative variations 
were observed only in the South (APC: -3.6%/
year [-5.8; -1.4 95%CI]) and Southeast (APC: 
-4.0%/year [-7.4; -0.4 95%CI]) regions, which 
makes the prevalence in 2018 practically the same 
as that observed in 2008 (Figure 2 and Table 3). 
Thus, based on the 

A
APC between 2008 and 2018, 

it is considered that the OW trend in preschool-
ers was stationary. As observed in infants, pre-

Table 1. Coverage of the Food and Nutrition Surveillance System (SISVAN) for infants and preschoolers assisted 
by the Bolsa Família Program in the five Brazilian regions between 2008 and 2017*.

Year
Age group
(months)

Regions
Brazil (%)

MW (%) N (%) NE (%) S (%) SE (%)

2017 0-23 86.0 77.0 86.0 80.0 76.0 75.0

24-59 67.4 58.7 55.0 62.4 56.4 57.0

2016 0-23 84.0 77.0 74.0 80.0 73.0 75.0

24-59 65.3 60.0 55.5 61.8 53.3 56.6

2015 0-23 83.0 81.0 76.0 80.0 72.0 76.0

24-59 61.6 59.8 55.5 61.2 54.2 56.5

2014 0-23 81.0 79.0 77.0 80.0 75.0 77.0

24-59 61.0 58.4 55.5 60.9 55.5 56.6

2013 0-23 85.0 79.0 80.0 81.0 76.0 79.0

24-59 60.9 58.1 56.7 59.0 55.3 57.0

2012 0-23 44.0 39.0 37.0 36.0 36.0 37.0

24-59 44.9 40.0 42.7 40.5 39.4 41.5

2011 0-23 72.0 60.0 63.0 69.0 60.0 63.0

24-59 62.0 54.5 56.0 62.8 55.8 56.6

2010 0-23 78.0 75.0 69.0 76.0 73.0 72.0

24-59 60.8 61.5 55.3 58.8 58.8 57.5

2009 0-23 80.0 73.0 67.0 74.0 77.0 71.0

24-59 62.9 59.6 54.3 58.5 61.2 57.2

2008 0-23 77.0 73.0 65.0 71.0 77.0 70.0

24-59 51.9 50.7 45.5 47.6 52.0 48.1
MW: Midwest; NE: Northeast; N: North; SE: Southeast; S: South. *Until completion of the analysis, stratified data on 2018 coverage 
was not available.

Source: Authors.
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Table 2. National representativeness of the data from under five years old children assisted by Bolsa Família 
Program in the Food and Nutrition Surveillance System (SISVAN) based on the 2010 Census and the 2018 
Population Projection*.

2010 Census
(0-23m)

2018 SISVAN
(0-23m)

2010 Census
(24-59m)

2018 SISVAN
(24-59m)

2018 
Projection
(0-59m)**

2018 SISVAN
(0-59m)**

Brazil 5,408,153 973,442 8,388,005 2,740,445 14,787,557 3,713,887

18.0% 32.7% 25.1%

MW 420.146 57.612 642.517 164.212 1.221.426 221.824

13.7% 25.6% 18.2%

N 606,237 135,047 947,311 431,767 1,616,417 566,814

22.3% 45.6% 35.1%

NE 1,647,377 460,341 2,584,532 1,276,150 4,155,569 1,736,491

27.9% 49.4% 41.8%

S 696,141 77,010 1,067,603 196,805 1,985,078 273,815

11.1% 18.4% 13.8%

SE 2,038,252 243,432 3,146,042 671,511 5,809,067 914,943

11.9% 21.3% 15.8%
MW: Midwest; NE: Northeast; N: North; SE: Southeast; S: South. *Includes only children assisted by the Bolsa Família Program. **In 
the 2018 Population Projection, there are no estimates stratified by age groups (0-23 months and 24-59 months).

Source: Authors.

schoolers in the North region had the lowest OW 
prevalence in the entire time series (2008: 4.4% 
[4.3-4.5 95%CI]; 2018: 3.9% [3.8-4.0 95%CI]). 
On the other hand, in 2018, children assisted by 
PBF residing in the South and Northeast regions 
had the highest OW prevalence in Brazil.

Discussion

Our study evaluated the temporal trend of OW 
prevalence in children aged 0-59 months who are 
beneficiaries of the PBF, the largest conditional 
cash transfer program globally in terms of fund-
ing and coverage10,17. From the stratification into 
infants (0-23 months) and preschoolers (24-59 
months), it was possible to observe two different 
OW trends in the decade from 2008 to 2018. In 
addition, we also identified critical regional dif-
ferences from the disaggregation of the analyses, 
especially regarding the North region.

Previous studies2,3 have already indicated that 
the OW prevalence since the early 1990s showed 
distinct behaviors. In 2006, the OW prevalence 
for the Brazilian infant and preschool population 
was 6.5% and 7.6%, respectively, which repre-
sented a decrease in children under two years of 
age and an increase in children between two and 
five years of age, based on 1989 prevalence esti-
mates. Compared to the 2008 SISVAN estimates, 

the OW prevalence increased among infants but 
was similar among preschool children from de-
prived settings.

Despite the difference between the target 
populations, the consistency between the results 
indicates that the nutritional scenario presented 
in our study represents the continuity of the phe-
nomenon that began in the 1970s, worsened in 
the early 2000s, and is apparently entering a new 
phase of the obesity transition process2,3,18,19. 

As the authors of the conceptual model of 
the obesity transition argue20, Brazil presents a 
unique characteristic among the analyzed coun-
tries. In the Brazilian context, the prevalence of 
obesity among poorer women has continued 
to increase despite the reduction in prevalence 
among wealthier women; moreover, the prev-
alence of obesity among men has increased in 
all economic groups. When considering the pa-
rameters adopted by the authors to define the 
stage the country is at in the obesity transition 
process (prevalence of obesity, according to sex, 
age group, and economic level), Brazil could be 
classified in the initial stages of stage three. Brazil 
is assumed to be in the early stages of the process 
since the prevalence’s magnitude among adults 
is lower than the proposed range proposed by 
Jaacks et al.20. On the other hand, it may be that 
Brazil has such peculiar characteristics that this 
conceptual model is not sufficient to explain the 
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changes in the nutritional profile of the popula-
tion. Another potential argument would be that, 
in Brazil, the final phase of the obesity transition 
process (reduction in prevalence) would start 
with the decline in the prevalence of obesity in 
children, which would subsequently, through the 
cohort effect, result in a reduction in the preva-
lence among adults. 

Comparing with other contexts, based on 
national surveys conducted in the United States 
(USA), it was observed that the prevalence of 
obesity in children aged 2-5 years increased 
from 7.2% (5.8-8.8 95%CI) to 13.9% (10.7-17.7 

95%CI) from 1988-1994 to 2003-2004; however, 
it is interesting to note that, as we observed in our 
population, after this peak, the trend also showed 
retraction (2013-2014: 9.4% [6.8-12.6 95%CI]). 
On the other hand, the overlap between confi-
dence intervals of the central estimates suggests 
that the difference may have been due to sam-
pling variation21. Worldwide, in 2019, it was esti-
mated that 38.3 million (5.6% [4.9; 6.4 95% CI]) 
of children under five years of age were over-
weight22. Thus, although the national estimates 
are not at the same level as the USA (primarily 
because the USA’s reference curve was used in the 

Table 3. Overweight prevalence among infants and preschoolers assisted by the Bolsa Família Program with data on 
the Food and Nutrition Surveillance System (SISVAN) in the five Brazilian regions between 2008 and 2017. 

Infants (0-23 months)

Year

Regions
Brazil

MW N NE S SE

% 95% CI % 95% CI % 95% CI % 95% CI % 95% CI % 95% CI

2008 12.6 12.0; 13.2 9.4 9.1; 9.8 12.7 12.5; 12.9 10.4 10.0; 10.8 11.6 11.4; 11.9 11.9 11.8; 12.0

2009 11.8 11.3; 12.3 9.9 9.6; 10.3 12.8 12.6; 12.9 11.0 10.6; 11.3 11.4 11.2; 11.7 12.0 11.9; 12.1

2010 11.4 11.0; 11.8 9.1 8.8; 9.3 13.0 12.9; 13.2 11.1 10.9; 11.4 11.5 11.3; 11.7 11.9 11.8; 12.0

2011 12.5 12.1; 13.0 10.0 9.7; 10.3 14.5 14.3; 14.7 11.9 11.5; 12.2 12.7 12.4; 12.9 13.3 13.2; 13.4

2012 10.4 10.0; 10.9 9.2 8.9; 9.5 13.2 13.0; 13.3 11.1 10.7; 11.5 12.0 11.8; 12.3 12.1 12.0; 12.2

2013 10.9 10.5; 11.2 9.7 9.5; 9.9 13.5 13.3; 13.6 11.5* 11.2; 11.8 11.9* 11.7; 12.1 12.3 12.2; 12.4

2014 11.6 11.3; 11.9 10.0 9.8; 10.2 14.0 13.9; 14.1 11.1 10.8; 11.3 11.5 11.3; 11.6 12.4 12.3; 12.5

2015 8.6 8.3; 8.9 8.3 8.1; 8.5 11.1 11.0; 11.2 9.0 8.8; 9.2 9.3 9.2; 9.4 10.0* 9.9; 10.1

2016 11.0* 10.7; 11.3 10.4* 10.2; 10.6 13.9* 13.7; 14.0 10.9 10.7; 11.2 11.0 10.9; 11.2 12.3 12.2; 12.4

2017 7.1 6.9; 7.3 7.4 7.3; 7.6 10.6 10.5; 10.7 8.1 7.9; 8.3 8.2 8.1; 8.4 9.2 9.1; 9.3

2018 6.6 6.4; 6.8 6.9 6.8; 7.0 9.8 9.7; 9.9 7.6 7.4; 7.8 7.6 7.5; 7.7 8.5 8.4; 8.6

A
APC -6.8 -13.0; -0.1 -3.6 -8.1; 1.0 -3.3 -8.5; 2.1 -3.0 -5.9; -0.1 -3.6 -6.3; -0.8 -3.6 -5.1; -2.0

Preschoolers (24-59 months)

Year

Regions
Brazil

MW N NE S SE

% 95% CI % 95% CI % 95% CI % 95% CI % 95% CI % 95% CI

2008 7.8 7.6; 8.0 4.4 4.3; 4.5 7.1 7.0; 7.2 7.8 7.6; 7.9 7.9 7.8; 8.0 7.1 7.0; 7.2

2009 8.4 8.2; 8.6 5.0 4.9; 5.1 7.5 7.4; 7.6 8.4 8.3; 8.6 8.2 8.1; 8.3 7.5 7.4; 7.6

2010 8.0 7.9; 8.2 4.7 4.6; 4.8 7.9 7.8; 8.0 8.7 8.5; 8.8 8.3 8.2; 8.4 7.6 7.5; 7.7

2011 8.7 8.6; 8.9 4.9 4.8; 5.0 8.6 8.5; 8.7 9.5 9.3; 9.6 9.4 9.3; 9.5 8.4 8.3; 8.5

2012 8.0 7.9; 8.2 4.4 4.3; 4.5 8.7 8.6; 8.8 9.8 9.6; 9.9 9.2 9.1; 9.3 8.3 8.2; 8.4

2013 8.2 8.1; 8.4 4.9 4.8; 5.0 9.0 8.9; 9.1 10.1* 10.0; 10.3 9.5* 9.4; 9.6 8.6 8.5; 8.7

2014 9.1 8.9; 9.2 5.1 5.0; 5.2 9.7 9.6; 9.8 10.1 9.9; 10.2 9.2 9.1; 9.3 8.9 8.8; 9.0

2015 8.3 8.2; 8.4 4.7 4.6; 4.8 8.8 8.7; 8.9 9.4 9.3; 9.6 8.7 8.6; 8.8 8.2* 8.1; 8.3

2016 8.9* 8.7; 9.0 6.2* 6.1; 6.3 10.3* 10.2; 10.4 10.0 9.9; 10.2 9.6 9.5; 9.7 9.4 9.3; 9.5

2017 7.2 7.1; 7.3 4.6 4.5; 4.7 8.7 8.6; 8.8 8.8 8.7; 8.9 8.1 8.0; 8.2 7.8 7.7; 7.9

2018 7.0 6.9; 7.1 3.9 3.8; 4.0 8.0 7.9; 8.1 8.3 8.1; 8.4 7.5 7.4; 7.6 7.2 7.1; 7.3

A
APC -2.0 -4.6; 0.8 -1.2 -3.9; 1.5 0.7 -2.4; 3.9 0.9 -0.6; 2.4 0.1 -2.2; 2.4 0.2 -1.0; 1.3

MW: Midwest; NE: Northeast; N: North; SE: Southeast; S: South. AAPC: average annual percentage change between 2008 and 2018. 
*Inflection point on overweight trend (joinpoint).

Source: Authors.
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analysis, which underestimates the OW preva-
lence compared to the WHO standards), our data 
indicate that the OW prevalence among PBF-as-
sisted children is above the world prevalence, 
demonstrating the need to adopt a vulnerability 
approach to address childhood obesity.

Within a perspective of changes in Brazilian 
society and considering that breastfeeding in the 
first year of life significantly decreases the risk 
of childhood overweight23, a possible hypothe-
sis to partially justify the prevalence reduction 
in infants would be the increase in exclusive 
and total breastfeeding rates between 1996 and 
201324. On the other hand, despite this increase in 
breastfeeding indicators over the decades (since 
1986), the prevalence rates in 2013 were still very 
low (exclusive BF in children under six months: 
36.6%; BF in children under two years: 52.1%). 
Moreover, the authors show a significant reduc-

tion in breastfeeding during the first two years of 
life. 

An important landmark for this interpre-
tation may be the regional differences in prev-
alence and median duration of exclusive and 
total breastfeeding in 2008, observed in the II 
Brazilian Survey on Breastfeeding Prevalence in 
the Capitals and Federal District25. Except for 
the Midwest region, there is an apparent inverse 
association between OW prevalence and breast-
feeding indicators, i.e., the regions where the 
breastfeeding duration is longer, the OW preva-
lence was lower in 2008; we highlight the North 
region, where the median breastfeeding duration 
was ~90 days higher than the median for Brazil. 
In the case of the Midwest, the hypothesis that 
justifies its exceptionality would be the fact that, 
although the median and prevalence of exclu-
sive breastfeeding are comparable to those of the 

Figure 1. Trends in the overweight prevalence among infants and preschoolers assisted by the Bolsa Família 
Program. Brazil, 2008-2018.

APC: annual percent change (the values in parentheses represent the APC’s 95% confidence intervals). 

Source: Authors.
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2008-2013 APC: 1.7(-4.5; 8.2)
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Southeast

2008-2013 APC: 1.3(-4.5; 7.6)

2013-2018 APC:-8.3(-11.9; -4.6)

Figure 2. Trends by region in the overweight prevalence among infants and preschoolers assisted by the Bolsa 
Família Program. Brazil, 2008-2018.

APC: annual percent change (the values in parentheses represent the APC’s 95% confidence intervals). 

Source: Authors.

it continues

North region, when we observe the estimates of 
total EBF during the first year of life, the region’s 
indicators are similar to those of the Northeast. 

Besides the low duration of exclusive breast-
feeding, it is also necessary to examine the role of 
infant feeding. From an individual perspective, 
unhealthy feeding practices may be the product 
of the interrelationship between the insufficient 
knowledge about complementary feeding of 
mothers and family members26 and the frequent 
exposure to unhealthy feeding practices by oth-
er families27,28 (vicarious experience). Moreover, 

from a macro-social perspective, we can men-
tion the implementation of fiscal and regulato-
ry measures that encourage the consumption of 
unhealthy products29 and the pernicious effect of 
the food industry’s marketing practices through 
abusive advertising and sales strategies, such as 
cross promotion30. In relation to products aimed 
at children’s consumption, food companies use 
the same visual identity of infant formula label-
ing for dairy compounds to intentionally mislead 
consumers in the acquisition of products with 
entirely different nutritional compositions. 
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Figure 2. Trends by region in the overweight prevalence among infants and preschoolers assisted by the Bolsa 
Família Program. Brazil, 2008-2018.

APC: annual percent change (the values in parentheses represent the APC’s 95% confidence intervals). 

Source: Authors.
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Preschoolers

Within the analyzed decade, the main find-
ings with national representativeness about in-
fant feeding and overweight come from the DH-
SCW 2006/07, limiting the ability to hypothesize 
about the mechanisms that may have influenced 
the variation in prevalence in preschool children.

Except in the North region, until mid-2014, 
even if with different magnitudes, the OW trend 
in preschool children increased in all Brazilian 
regions. When considering consumption data 
from the DHSCW 2006/07 as a baseline, we ob-
served that the consumption of soft drinks and 
artificial juices (≥4x/day) was twice as frequent 

among preschool children in the South, South-
east, and Midwest regions compared to the 
North and Northeast regions28. Still considering 
the data from 2006/07, another study identified a 
positive association between the intensity of con-
sumption of sugary drinks and artificial juices 
and excessive weight gain in preschool children31. 

As for the OW trend among preschoolers 
in the North region, the geographical distance 
may have introduced limitations to disseminat-
ing ultra-processed foods in the states. However, 
despite the ultra-processed foods’ presence, it is 
scarce, especially in the interior, since the fre-
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quent consumption of sweets, cookies, packaged 
snacks, and soft drinks, and artificial juices is less 
frequent than in more economically developed 
regions27. Furthermore, the greater presence of 
traditional communities (indigenous, quilombo-
las, and river dwellers) may be an important fac-
tor in maintaining health-protective eating be-
haviors and practices.

However, it is essential to consider that the 
trends analyzed refer to populations in poverty. 
This apparent paradox between socioeconomic 
vulnerability and overweight can be understood 
from the perspective of food insecurity, a phe-
nomenon in more than 60% of families below the 
poverty line in 201332. Considering households 
with children, mild and moderate food insecurity 
describe a process of substitution in the acquisi-
tion of food by the families, where there is a re-
duction in the quality of the food to favor quan-
tity33,34; while in mild insecurity, the children are 
not necessarily affected by this process, in moder-
ate insecurity, there is a reduction in the quality of 
the children’s diet. Despite studies reporting the 
association with overweight35, inconsistencies in 
the findings may stem from the predominance of 
cross-sectional studies (limiting the ability to es-
tablish causal relationships). They may also derive 
from the OW prevalence and the degree of social 
deprivation in the study population.

Finally, based on the analyses carried out by 
Rasella et al.36, we consider that a potential ex-
planation for the observed phenomena may lie 
in the effects of the worsening economic and 
political crises that began in 2014 and the fiscal 
austerity measures taken in 2016. Thus, reduc-
tions in the OW prevalence would not be due 
to improved food and nutrition conditions but 
instead to violations of the Human Right to Ade-
quate Food and Nutrition, promoting the growth 
of child malnutrition in groups facing situations 
of socioeconomic vulnerability37,38. In this sense, 
it is urgent that researchers carry on state-level 
investigations, disaggregating data by specific 
populations (e.g., traditional populations),  to 
explore this hypothesis; analyses based on SIS-
VAN data are currently underway.

This study has some limitations. First, since 
we used secondary data, the spectrum of varia-
tion in the accuracy of anthropometric measure-
ments may be large, given that the evaluations 
were performed by professionals with different 
levels of proficiency in anthropometry; more-
over, there is no guarantee regarding the quality 

and calibration of the equipment used. One way 
to minimize these problems was to use an indica-
tor that requires only the child’s weight to be cal-
culated, which is a simpler measure to obtain and 
also appropriate for assessing under five years old 
children’s nutritional status12.

Despite the limitations, our analyses reliably 
reproduce the temporal dynamics of OW preva-
lence in Brazilian children under five years of age 
assisted by the PBF; moreover, given the territori-
al representativeness, we consider it relatively safe 
to generalize our data to other groups of low-in-
come children, especially to those living in the 
North and Northeast regions. The conclusion of 
the National Child Nutrition Study39 will fill the 
massive gap on the health and nutrition status of 
children under five years old, dated 2006/07, cor-
roborating or not the external validity of SISVAN 
for child populations. 

Conclusion

In the analyzed decade, we identified two dis-
tinct patterns in the OW temporal trend among 
Brazilian children under five years old who were 
assisted by the PBF. First, there was a steady re-
duction in the OW prevalence among infants, 
and despite differences in 2008, the rates of de-
crease were similar across regions, except in the 
Midwest, where the reduction was more intense. 
Second, as for preschool children, we observed 
that until 2013/2016, the OW trend showed an 
upward trajectory in all Brazilian regions, with 
subsequent reduction in prevalence rates to val-
ues close to the initial ones.

Therefore, the data show that the prevalence 
of childhood obesity among children assisted 
by the PBF and potentially other low-income 
groups in Brazil is entering a period that will be 
characterized by reduction or stabilization. It is 
recommended that future studies seek to un-
derstand the trends from a systemic perspective, 
involving economic, political, and national food 
system scenarios.

Finally, we reinforce the importance of SIS-
VAN as a fundamental instrument for managing 
the National Food and Nutrition Policy in Brazil. 
Challenges for the System are expanding the cov-
erage of nutritional status for children followed 
in primary health care and, especially, the mark-
ers of food consumption, whose coverage in 2018 
for children under five years old was 3.2%40.
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