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Abstract

Nutritional status has evolved in a dual trend worldwide: underweight has
become a minor or local issue while overweight or obesity has risen to play
a major role in the global burden of disease. In 2014, Brazil was ranked as
the third country with the highest absolute number of obese men. Our aim
was to estimate trends of underweight and obesity among Brazilian adults
using a comprehensive set of surveys from 1974 to 2019. The data used in
the study originate from subjects aged > 18 in six Brazilian national surveys,
presented in chronological order: Brazilian National Survey on Household
Expenses (ENDEF 1974-1975); Brazilian National Survey on Health
and Nutrition (PNSN 1989); Brazilian Household Budget Survey (POF
2002-2003, 2008-2009); and Brazilian National Health Survey (PNS 2013
and 2019). All six surveys were designed to sample household complexes that
were representative of the Brazilian population. Body mass index was calcu-
lated (kg/m2). The nutritional status of individuals was classified following
the standards. We have modeled obesity trend according to income and educa-
tion strata. The trajectories of underweight and obesity over time in Brazil
draw the classical “X” of nutrition transition. From 1975 to 2019 underweight
has decreased from 9.1% to 2.5% among men and 12.2% to 3.4% among wom-
en. On the other hand, obesity trajectories have scaled up from 3% to 22%
among men and from 9% to 30% among women. The increase in obesity rate
is directly and negatively proportional to income quintiles. Sociodemographic
(income and education) improvement is associated with an increase in obesity.
All public policies intending to stop the obesity spread in Brazil have been in-
effective or too small to be effective.
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Introduction

Nutritional status has evolved in a dual trend worldwide: underweight has become a minor or local
issue while overweight or obesity has risen to play a major role in the global burden of disease 1.2.
According to the World Health Organization (WHO), in 2016, more than 1.9 billion adults were over-
weight, out of which 650 million were obese people worldwide (11% of men and 15% of women) 3.
In this scenario, it is projected that by 2030, 58% of the world’s adult population will be pre-obese or
obese, totaling 3.3 billion overweight individuals 4.

Overweight is associated with negative effects on longevity, disability-free life-years, quality
of life, and productivity 5. The WHO has classified obesity as a disease itself besides being a risk to
other noncommunicable diseases 6. High body mass index (BMI) values are associated with increased
morbidity and mortality, being a risk factor for chronic noncommunicable diseases, such as: type 11
diabetes, cardiovascular diseases, musculoskeletal disorders, and some types of cancer 7.

Aside from inequalities in health, obesity affects the economy, accounting for 2%-7% of the total
health care expenditure in countries such as the United States, the Netherlands, Australia, and France.
The higher the proportion of the population that is overweight and obese, the greater the use of
health services and lost productivity, resulting in higher treatment costs for the many obesity-related
diseases 5. The continued rise in obesity is projected to add 5.5 billion pounds in medical costs to the
United Kingdom healthcare system by 2050 8.

The facts fueling the worldwide continuous increase in BMI and obesity values, and their impacts
over the global burden of noncommunicable disease, have redirected obesity issue to a very wider
context. The global syndemic of obesity, undernutrition and climate change concept connects nutri-
tion, economics, and environmental indicators into a wider web of causation and effects that better
address present and future challenges in health and environment 9

In Brazil, data from regional and national surveys suggest that nutritional trends go in line with
global trends. In 2014, Brazil was ranked as the third country with the highest absolute number of
obese men (11.9 million) 10. Among women, we saw a flat trend interval for obesity from 1989 to 2003,
soon reversed to an increasing trend in the next period from 2003 to 2009 10, A drop by 5% of mean
BMI across population could save USD 273 billion over 40 years in Brazil 11.

Deficiency of energy intake resulting undernutrition is associated with poverty and mostly affects
children 12. Undernutrition was a severe burden for Brazilians 11 and nowadays it is not a public
health concern compared to obesity 13. Between 1975 and 1997 the proportion of underweight to
obese women changed from 2:1 to 1:2 14. Worldwide, undernutrition has declined as well, whereas the
rate of decline has been unbalanced across regions and very slow to achieve by 2030 the established
targets in the Sustainable Development Goals (SDG) 15.

Our aim was to estimate trends of underweight and obesity among Brazilian adults using a com-
prehensive set of surveys from 1974 to 2019.

Methods

Data

The data used in this study came from subjects aged 18 years or more in six Brazilian national surveys
presented in chronological order: Brazilian National Survey on Household Expenses (ENDEF), carried
out in 1974-1975 16; Brazilian National Survey on Health and Nutrition (PNSN) conducted in 1989 17;
Brazilian Household Budget Survey (POF) in two editions. The first one was conducted in 2002-2003
and the second one in 2008-2009 18; finally, Brazilian National Health Survey (PNS) in two editions, the
first one in 2013 19 and the second one in 2019 20. All six surveys were designed to sample household
complexes that were representative of the Brazilian population. The two surveys accomplished before
the 2000s ignored the scarcely populated rural census sectors in the Northern Region of Brazil, of
which surveys from 2002-2003 included. The PNS 2019 survey has performed anthropometric mea-
surement only for 7% of its sample; we used that subsample in our analysis. All the surveys are rep-
resentative of the Brazilian population and enable direct comparisons at least at national level across
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the analyzed period. Complete information about sampling schemes, variables, number of individuals
in sample, data collection procedures, and data imputation are described in the respective publication
referenced at each survey. All surveys were conducted by the Brazilian Institute of Geography and
Statistics (IBGE). All datasets are available for downloading form on IBGE site (http://www.ibge.gov.
br). The 2013 PNS was approved by the Brazilian National Ethics Research Committe (CONEP) in
June 2013 (n. 328,159) and the 2019 PNS in August 2019 (n. 3,529,376).

BMI was calculated as weight (kg) divided by squared height (m2). The nutritional status of indi-
viduals aged > 18 years was classified as underweight when their BMI (kg/m2) was < 18.5 and as obese
when their BMI was > 30 3. BMI values inferior to 12kg/m2 or above 60kg/m2 were considered biologi-
cally implausible and discarded (3%). The percentage of values excluded was low and did not affect the
prevalence estimative at national level. Ordinarily, IBGE has measured for each survey a new sample
weighing based only in case with anthropometric data. Since we used that anthropometric weight vari-
able provided by IBGE, we thought that perform a new post stratification weighing was unnecessary.

The initial pooled data was 774,189 individuals and after removing all missing or biologically
implausible (outliers), the sample selected for analysis was 467,927: 63,018 male and 68,799 female in
1975; 16,788 male and 17,901 female in 1989; 55,666 male and 56,373 female in 2002-2003; 62,025
male and 65,689 female in 2008-2009; 25,920 male and 33,478 female in 2013; 3,298 male and 3,272
female in 2019.

We have selected income and education as social strata characteristics that modulate nutrition sta-
tus. We measured the household per capita income as the mean of the income values of all household
dwellers, then household per capita income was converted into quintiles in every survey. Information
on education was harmonized among inquiries and stratified as schooling level at survey time. Harmo-
nized school categories are: (a) never attended; (b) 1st-9th grade; (c) high school; (d) higher education.

Analysis

All estimations of underweight and obesity were age standardized to age distribution in 2019, the last
available survey. A statistical model for obesity prevalence with Poisson regression was fitted in every
gender. The incidence rate ratio (IRR) values for obesity were estimated using year of survey, age,
income quintiles, and schooling level as independent variables. Finally, we used the previous Poisson
regression to estimate a latent variable describing obesity prevalence as predicted for all independent
variables included in the model. For the lack of latent structure effect among surveys, multiple Poisson
regressions were chosen.

The annual growth rate was calculated as an exponential series by dividing the obesity prevalence
in that survey by that in the previous one, with the ratio raised to the power measured as the inverse
of the time span between surveys.

P-values showed in the tables are functions of density generated based on the z-test. All survey
data were pooled into a single datafile. All indicators and statistics were estimated by considering
sample strata, cluster, and weighing structure. Analyses were performed using svy prefix commands
in Stata version 15.1 (https://www.stata.com).

Results

The trajectories of underweight and obesity over the last 45 years in Brazil draw the classical X of
nutrition transition. From 1975 to 2019 underweight has decreased from 9.1% to 2.5% among men
and from 12.2% to 3.4% among women. In the 2010’s only among the youngest and the oldest adults
underweight reached prevalence above 2%. Underweight trend showed its last expressive decline
from 2003 to 2009. From 2009, underweight prevalence has virtually flattened for female and male
with a slightly increase in 2019 (Table 1).

Obesity trajectories, conversely, scale up from 3% to 22% among men and from 9% to 30% among
women. In both sexes, age range 40-59 years showed the highest prevalence over the observed time.
In the 2010’s, at the age group 60 years or above, approximately one in every four individual has
obesity (Table 2).
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Table 1

Prevalence (%) of adult underweight according to gender and age (years) in six surveys. Brazil, 1975-2019.

Gender and age (years) Survey years
1975 1989 2003 2009 2013 2019
Men *
18-29 9.3 5.8 4.6 3.4 3.6 5.9
30-39 5.6 2.3 2.2 1.1 1.8 2.1
40-49 6.6 4.0 1.8 0.9 1.1 1.4
50-59 8.8 4.0 2.6 1.6 1.1 0.3
60-79 12.9 7.4 3.8 2.5 2.2 2.3
80 + 16.0 8.4 12.2 3.0 4.0 2.2
Women *
18-29 13.7 8.5 1.1 7.3 5.8 1.1
30-39 9.4 4.2 4.4 29 1.7 1.1
40-49 10.0 4.2 3.4 2.1 1.3 0.7
50-59 10.7 5.9 3.0 2.1 1.5 0.8
60-79 15.7 7.8 4.9 33 24 23
80 + 19.3 10.8 9.3 6.4 4.0 6.8

* National values are age standardized to 2019.

Table 2

Prevalence (%) of adult obesity according to gender and age in six surveys. Brazil, 1975-2019.

Gender and age (years) Survey years
1975 1989 2003 2009 2013 2019
Men *
18-29 0.8 2.2 3.7 6.5 10.6 10.1
30-39 2.5 5.4 9.4 131 171 20.9
40-49 4.0 7.6 1.3 14.9 20.8 30.5
50-59 4.5 7.2 13.1 16.6 21.3 29.9
60-79 34 6.1 9.7 13.7 18.8 20.2
80 + 1.5 1.1 2.7 9.8 12.0 27.2
Women *
18-29 0.2 4.2 4.7 7.4 14.1 20.3
30-39 0.7 10.4 11.5 14.8 23.7 26.0
40-49 1.0 17.2 15.4 19.3 28.1 39.8
50-59 1.3 20.0 19.9 24.9 32.7 36.9
60-79 1.1 19.1 18.5 23.2 29.0 28.0
80 + 0.6 71 14.7 14.9 18.6 25.0

* National values are age standardized to 2019.

Obesity prevalence among men increased exponentially over time, in 2019 the prevalence was
almost seven times that observed in 1975. The increase in obesity prevalence is especially high from
2003 to 2013 surveys, in that period prevalence has been increased by about 1% a year. Among
women, obesity prevalence has tripled from 1975 to 2019 as women start from a higher prevalence
level in 1975. From 1989 to 2003 obesity prevalence among women has flattened across ages, except
for older individuals. From 2003, obesity prevalence increases continually among women (Table 2).

While underweight is virtually stabilized at very low prevalence since 2009, obesity has been
increasing over all the period. Therefore, we present the analysis of factors associated to obesity only.
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After multiple adjusting using Poisson regression, we see different associations of obesity with
socioeconomic factors for male and female. Among male, obesity is directly and positively related to
income and education. The prevalence difference from the highest to the lowest categories is about
12%. Among women, the relationship between obesity prevalence and income quintiles or schooling
level is shaped like a small wave with the intermediate categories showing prevalence values higher

than that in extreme categories (Table 3).

Table 3

Adjusted prevalence (%) and incidence rate ratio (IRR) of adult obesity * according to income and education level in six

surveys. Brazil, 1975-2019.

Gender/Categories Prevalence 95%Cl IRR 95%Cl
Men
Year
1975 3.0 2.8-3.2 1.00 -
1989 5.6 5.0-6.2 1.85 1.6-2.1
2003 9.3 8.8-9.8 2.89 2.6-3.2
2009 13.1 12.6-13.5 3.99 3.7-4.3
2013 17.5 16.6-18.3 5.39 4.9-5.9
2019 21.9 18.7-25.1 6.69 5.6-8.0
Income quintile
1 8.5 7.4-9.5 1.00 -
2 10.7 9.3-12.1 1.22 1.0-1.4
3 13.3 11.2-15.4 1.43 1.2-1.8
4 17.3 15.0-19.6 1.82 1.5-2.2
5 18.4 16.8-20.0 1.86 1.6-2.2
Schooling level
Never attended 7.5 6.7-8.2 1.00 -
1st-9th grade 12.9 11.5-14.3 1.49 1.3-1.7
High school 16.5 15.0-18.0 1.50 1.3-1.8
Higher education 19.3 16.9-21.7 1.52 1.3-1.8
Women
Year
1975 8.9 8.6-9.2 1.00 -
1989 14.5 13.7-15.4 1.64 1.5-1.8
2003 14.8 14.2-15.4 1.66 1.6-1.8
2009 18.6 18.1-19.2 2.18 2.1-2.3
2013 26.0 25.1-26.8 3.12 2.9-33
2019 29.6 26.2-33.0 3.67 3.2-4.2
Income quintile
1 19.2 17.6-20.8 1.00 -
2 21.3 19.2-23.5 1.10 1.0-1.3
3 221 20.4-23.8 1.12 1.0-1.3
4 223 20.0-24.7 1.17 1.0-1.3
5 20.2 18.3-22.1 1.14 1.0-1.3
Schooling level
Never attended 17.3 16.3-18.3 1.00 -
1st-9th grade 23.9 22.7-25.1 1.29 1.2-1.4
High school 19.9 17.9-22.0 0.95 0.8-1.1
Higher education 18.7 15.6-21.8 0.86 0.7-1.0

95%Cl: 95% confidence interval.
* Age standardized;

** Adjusted for age and remain variables in table; age standardized.
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The annual growth rate for obesity between surveys varies inversely with income quintiles for
men and women. The period 1989-2003 has the lowest rates across the analyzed period. From 2009
to 2013 prevalence of obesity increases by a rate near to 8% a year and it is as highest over time as
almost doubled rates in other comparisons. The differences top-bottom income quintiles for growth
rate are larger among women than among men (Table 4).

Figure 1 summarizes all analysis performed and shows the latent trajectory of obesity in Brazil
over 45 years if socioeconomic and demographical variables were balanced across the time. The latent
trajectory of obesity in men remains similar to the observed trajectory, showing continuous step up
among periods. On the other hand, the latent obesity among women shows a singular trajectory with
a flat period followed by two exponential growth periods. Furthermore, this singular trajectory starts
from a point three times the latent prevalence in men.

Discussion

Our analysis of Brazilian national-wide surveys has covered a time span of 45 years. Our outcomes
suggest that: (a) underweight is no longer a public health issue among adults in Brazil; (b) obesity
shows a growing trajectory while have different growth rates over time; (c) the growth rate of obesity
prevalence is inversely related to income quintiles; and (d) the prevalence of obesity among woman is
almost 1.4 times that observed among men, without expressive difference in that trend.

Brazil has faced a huge demographical, social, and economic transformation over the 45 years cov-
ered in our analysis. Urban population increased from 60% to 89%; life expectancy at birth increased
from 53.5 to 75.5 years 21; the share of gross domestic product of industry sector changed from 38.3%
to 28% while services sector changed from 56.2% to 65.3% 22. Brazil has been under nutrition transi-
tion throughout the last 50 years. Their major determinants are the socioeconomical and political
changes experienced at that period. From 2003 to 2013, for example, 44.7 million people ascended to
the middle class. Besides that, extreme poverty was reduced approximately 50% in an inclusive eco-
nomic growth model based in trade openness, technological, and financial development 23,24, Those
more recent changes add to a widest trend of changes in Brazilian public health system conducted
under civil society influence 11,1225,

Table 4

Obesity annual growth rate between surveys of adult according to income quintiles in five periods. Brazil, 1975-2019.

Gender and income (quintiles) Survey intervals
1975-1989 1989-2003 2003-2009 2009-2013 2013-2019

Male
1 1.040 1.011 1.047 1.077 1.030
2 1.038 1.011 1.046 1.075 1.033
3 1.038 1.013 1.048 1.074 1.030
4 1.037 1.010 1.046 1.073 1.026
5 1.036 1.010 1.044 1.075 1.028
Female
1.041 1.011 1.049 1.076 1.034
2 1.040 1.011 1.046 1.076 1.030
3 1.040 1.012 1.049 1.076 1.033
4 1.037 1.011 1.046 1.073 1.023
5 1.036 1.010 1.044 1.071 1.030

Note: adjusted for age and remain variables in Table 3; age standardized.
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Figure 1

Adjusted prevalence * (%) and annual growth rate of male and female adult obesity over six surveys. Brazil, 1975-2019.
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All of that has changed how people have access to health services and how such services are pro-
vided to the citizens. Brazil has achieved expressive results in Millennium Development Goals, mixed
outcomes in control of infectious disease, expressive advances at social participation in management
of public health system, and has successfully innovated health-policy, while some challenges remain
open today 26.

Underweight tend to reduce as demographical, social, economic, and health conditions change
within societies that improve wealth and income share 27. Brazil has reduced undernutrition and
other poverty-associated disease among children and adults on its transition 2829. In 2019, the under-
weight prevalence increased slightly for all genders. That increase is not easy to interpret. It can be
an effect from changes in economic and health public politics underway in Brazil since 2015 or it
can be attributable to the statistical fluctuation, especially in 2019 survey in which anthropometric
subsample is small. We have performed an analysis using annual data of Risk and Protective Factors Sur-
veillance System for Chronic Non-Comunicable Diseases Through Telephone Interview (Vigitel), conducted
among Brazilian adults living in state capitals, found out prevalence of underweight is below of 3%
from 2006 to 2020, even if stratified by schooling level (data not showed here). Based on available
evidence, underweight is considered a secondary burden for adults compared to obesity and is more
prevalent in vulnerable specific groups like older people 30,31.

Our results indicates that, for adults, one of every five men and one of every four women is obese
in Brazil. Previous household surveys analysis indicates greater vulnerability of women to the dynam-
ics of obesity in the context of exclusion and poverty. Besides, obesity moves forward among adoles-
cent as much as adult population and has an important impact on the low-income social groups 28.
That context give prominence to decreasing the spread of obesity as a major challenge in Brazil, either
as nutritional goal or as reduction of risk factors for noncommunicable diseases.
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In Brazil, correlation of obesity with income is different for men and women. Among men we
observe a positive correlation, while for women the correlation is weak and has a concave shape.
Despite that, obesity spread accelerate more among the low-income adults than among the wealthiest
ones. Worldwide, the complex relationship between obesity and income is mediated by social devel-
opment level, income inequality, national behaviors (cycling, dieting, among others) and health poli-
cies 27,32, Brazilian government has created a national strategy to fight noncommunicable diseases;
intended to evolve from 2011 to 2022, one of its goals was stop growing obesity 33. Our results from
2013 to 2019 indicates that spread of obesity has slowed down, but it is still far from meeting the goal.
The role of health policies or the population’s behavior in that deacceleration remain to be analyzed.

The obesity pandemic has been fueled mainly by a blend of global drivers and local environments.
Such blend induces drivers’ interaction and generate local patterns that affect vulnerable social
groups within countries. As an example, the raise in elaboration of ultra-processed foods and a huge
distribution system came together to supply cheap, palatable, and energy-dense foods 34. In Brazil
data from 2019 edition of Vigitel indicates that one of every two adults are sedentary ; and that one
of every five adults has eaten up to five or more ultra-processed foods the day before 35. The Brazilian
blend of global drivers and local environment — add to economic and health inequalities — help to
understand national obesity trends.

Our analysis has some drawbacks. The first one is the limited number of information (variables) to
explore causal factors associated to the nutritional status transition in Brazil as surveys conducted by
IBGE collected few information about events or factors associated to disease (weight history, eating
habits, physical activity practices, for example). The second one is the asymmetric age composition
across survey that have been restricted our analysis to the adult age, which is common to all surveys.
The major drawback is the small subsample with anthropometric data in PNS 2019. This limited
number of individuals in 2019 survey has contraindicated the stratification by geographic regions or
small categories in socioeconomic level. Finally, from 2015 to 2021, Brazil has experienced a political
and economic turmoil which can reverse many of positive trend observed in underweight decreasing.
Our last analyzed survey is from 2019 and we have restricted analysis to the adult people. Thus, we are
not able to detect any reverse effect in that trend until then. More recent data, or data from children,
probable will be able to identify such reversion if it exists.

Our study allows no conclusion about causation of obesity trend as it uses data from surveys.
Therefore, we are cautious enough to avoid indicating which factors could fuel the changing spread
of obesity in Brazil. However, the huge datasets used allow us claim consistency of estimators and
relationships showed in our study.

Conclusion

The trajectory of nutritional transition among Brazilian adults seems consolidate underweight as no
longer a public health concern and obesity as a major concern for nutrition and public health. Obe-
sity trajectory in Brazil predicts prevalence levels similar to the United States or Mexico within 20
years. Besides being a disease itself, obesity plays a role in onset of other noncommunicable diseases
as hypertension, diabetes, and more than 10 types of cancer.

All public policies created intending to stop the obesity spread in Brazil have been ineffective or
small range of effectiveness as signalized in our analysis. The trajectory of obesity from 2013 to 2019
is conclusive about that. The relationship between obesity and socioeconomic context highlighted in
our results suggest that Brazil must intensify the adoption of successful experiences of management
of obesity within public health service, to rebuilt environments to support new healthy behaviors in
large cities and developing national policies to empowering production and supply of healthy foods
in the country.
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Resumo

O estado nutricional tem evoluido em duas dire-
¢oes no mundo: o baixo peso se tornou uma ques-
tao menor ou local, enquanto o sobrepeso ou obe-
sidade passou a ter papel preponderante na carga
global de doenga. Em 2014, o Brasil ocupou ter-
ceiro lugar no mundo em numero absoluto de ho-
mens obesos. O estudo teve como objetivo estimar
as tendéncias nas taxas de baixo peso e obesidade
entre adultos brasileiros, tendo como base um con-
junto abrangente de inquéritos entre 1974 e 2019.
Os dados utilizados no estudo se referem a indivi-
duos com 18 anos ou mais em seis pesquisas na-
cionais, apresentadas em ordem cronoldgica: Es-
tudo Nacional de Despesa Familiar (ENDEF
1974-1975); Pesquisa Nacional sobre Saude e
Nutricdo (PNSN 1989); Pesquisa de Orcamen-
tos Familiares (POF 2002-2003, 2008-2009) e
Pesquisa Nacional de Satide (PNS 2013 ¢ 2019).
Todos os 6 inquéritos foram desenhados para obter
amostras de complexos de domicilios que fossem
representativas da populacdo brasileira. O idice
de massa corporal foi calculado (kg/m2). O esta-
do nutricional dos individuos foi classificado de
acordo com as normas da Organizacdao Mundial
da Saiide. Modelamos a tendéncia da obesidade de
acordo com as faixas de renda e escolaridade. As
trajetorias de baixo peso e obesidade no Brasil ao
longo do tempo mostram a forma cldssica em “X”
da transicdao nutricional. Entre 1975 ¢ 2019, a ta-
xa de baixo peso diminuiu de 9,1% para 2,5% entre
homens e de 12,2% para 3,4% entre mulheres. In-
versamente, as trajetorias da obesidade aumenta-
ram de 3% para 22% entre homens e de 9% para
30% entre mulheres. O incremento na obesidade
estd relacionado diretamente e de maneira negati-
vamente proporcional aos quintis de renda. A me-
lhoria sociodemogrdfica (de renda e escolaridade)
estd associada ao aumento da obesidade. Todas as
politicas publicas para interromper a expansao da
obesidade no Brasil tém sido ineficazes, ou peque-
nas demais para ser eficazes.
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NUTRITIONAL STATUS TRENDS IN BRAZILIAN ADULTS FROM 1975 TO 2019

Resumen

El estatus nutricional ha evolucionado en una do-
ble tendencia alrededor del mundo: el bajo peso se
ha convertido en un problema menor o local, mien-
tras que el sobrepeso o la obesidad ha aumentado
desempefiando un papel importante en la carga
global de la enfermedad. En 2014, Brasil se situd
como el tercer pais con la mayor carga absoluta de
hombres obesos. Nuestro objetivo fue estimar las
tendencias de bajo peso y obesidad entre brasile-
fios adultos, utilizando un conjunto completo de
encuestas desde 1974 a 2019. Los datos usados en
el estudio procedieron de individuos con >18 afios
en 6 encuestas nacionales brasilefias, presentadas
en orden cronoldgico: Estudio Nacional sobre
Gasto Familiar (ENDEF 1974-1975); Encuesta
Nacional de Salud y Nutricién (PNSN 1989);
Encuestas sobre Presupuesto Familiar (POF
2002-2003, 2008-2009); y Encuesta Nacional
de Salud (PNS 2013y 2019). Las 6 encuestas se
disefiaron para las muestras complejas de hogares
que eran representativas de la poblacion brasile-
fa. Se calculé el indice de masa corporal (kg/m2).
El estatus nutricional de los individuos se clasificé
siguiendo los estdndares de la Organizacion Mun-
dial de la Salud. Hemos modelado la tendencia a
la obesidad segun el nivel de ingresos y educacion.
Las trayectorias de bajo peso y obesidad a lo lar-
go del tiempo en Brasil dibujaron la cldsica “X”
de transicion nutricional. Desde 1975 a 2019, ha
decrecido el bajo peso de 9,1% a 2,5% entre hom-
bres y de 12,2% a 3,4% entre mujeres. Las trayec-
torias de obesidad, en cambio, escalan desde el 3%
al 22% entre hombres, y desde el 9% al 30% entre
mujeres. El incremento en la tasa de obesidad es
directamente y negativamente proporcional a los
quintiles de ingresos. La mejora sociodemogrdfica
(ingresos y educacion) estd asociada con un incre-
mento en la obesidad. Todas las politicas piiblicas
puestas en prdctica para intentar detener la pro-
pagacion de la obesidad en Brasil han sido inefec-
tivas o demasiado pequenias para ser efectivas.
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