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Abstract: To review the literature and select population-based studies that are representative of
Brazilian capitals or Brazil as a whole to estimate the prevalence of obesity among Brazilian adults.
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) were used.
The search was conducted in six databases and reference lists of included studies. We included
observational studies but excluded interventional studies, reviews, in vitro studies, and editorials.
The study population consisted of young adults and adults (18 to 59 years old). Adolescents, infants,
children, the elderly, and pregnant women were excluded. The primary outcomes were the prevalence
of obesity among Brazilian adults, both men and women. The secondary outcomes were factors
associated with obesity. The meta-analysis was performed using Rstudio software, version 4.1.0,
by using the ‘Meta’ package, version 5.0-0. The search strategy identified 5634 references, of which
19 studies and 21 national surveys were included in the meta-analysis. The pooled prevalence of
obesity in Brazilian adults was 20.0% (95% CI: 14.0–25.0%) while in the capitals it was 17.0% (95% CI:
16.0–19.0%). Across the regions of Brazil, the prevalence ranged from 11.0% to 17.0%, with the highest
frequency in the south. Increases in obesity prevalence were observed for both sexes in almost all
periods, with consistently higher rates among women in most cases. The prevalence of obesity among
Brazilian adults is high, with no statistically significant differences found in the subgroup analysis.

Keywords: obesity; prevalence; adults; Brazil; systematic review; meta-analysis

1. Introduction

Obesity is a critical public health issue and a complex multifactorial disease that has
reached pandemic proportions. Obesity rates have increased across all ages and both sexes,
regardless of geographical location, ethnicity, or socioeconomic status [1–3].

According to estimates by the World Health Organization (WHO), by 2025, there will
be more than 700 million obese adults. An analysis conducted by the non-communicable
chronic diseases Risk Factor Collaboration (NCD-RisC) group, which included 19.2 million
people, projected that by 2025, the global prevalence of obesity will reach 18% among men
and over 21% among women, with severe obesity rates potentially exceeding 9% among
women and 6% among men [4]. The global prevalence of obesity is predicted to rise from
14% in 2020 to 24% by 2035 [5].

In Latin America and the Caribbean, obesity is a growing problem, with the Americas
region having the highest prevalence of obesity in the world [6]. According to the Pan
American Health Organization (PAHO) Regional Panorama of Food and Nutrition Security
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2021, the prevalence of obesity in adults over 18 years of age in 2016 was 24.2%, significantly
above the global average. Between 2000 and 2016, there was a significant increase in obesity
prevalence, with a rise of 9.5 percentage points in the Caribbean, 8.2 percentage points in
Mesoamerica, and 7.2 percentage points in South America [7].

In Brazil, the Telephone-based Surveillance of Risk and Protective Factors for Chronic
Diseases (VIGITEL), organized by the Ministry of Health, reported a 96% increase in obesity
prevalence over the past 15 years, rising from 11.8% in 2006 to 22.4% in 2021 [8].

A high body mass index (BMI) is a significant risk factor for non-communicable chronic
diseases (NCDs), mental health changes such as depression, and impaired quality of life.
Several factors contribute to the obesity epidemic worldwide, including sociodemographic,
economic, environmental, physiological, and psychosocial factors, particularly in Latin
America and Brazil. Changes in dietary patterns, increased sedentary behavior, and
urbanization are notable contributors to the rise in obesity rates.

NCDs associated with inadequate nutrition have a significant direct and indirect
impact on mortality in Brazil, accounting for 71% of all deaths. The four main groups
of NCDs linked to poor nutrition were responsible for 55% of all deaths in Brazil [9].
NCDs were the leading cause of premature death (ages 30 to 69) for both women and men,
representing 37% of deaths in the 30–49 age group and 65% in the 50–69 age group [9].

Between 2011 and 2022, the Plan to Combat NCDs was carried out, which provided
for 12 goals with the aim of promoting the development and implementation of effective,
integrated, sustainable, and evidence-based public policies for the prevention and control
of NCDs along with their risk factors, such as obesity, in addition to supporting health
services aimed at chronic diseases. Currently, the Plan to Combat Chronic Diseases and
Non-Communicable Diseases in Brazil is in force, which will cover the period from 2021 to
2030. To reach the goals, 226 strategic actions were defined to be developed by the Ministry
of Health, by the states, by the Federal District, and by the municipalities. Actions include
reducing alcoholism and smoking, proper and healthy eating, and physical activity [10].

Given the personal, social, and economic impact, synthesizing the evidence on the
prevalence of obesity is crucial. This can aid health policy managers in better understand-
ing the scope of this chronic disease and in developing strategies to improve access to
treatment for individuals. It also highlights the need for investing in preventive measures,
especially in emerging countries like Brazil, which faces significant territorial and regional
inequalities [11].

In this context, we propose to systematically review the literature, selecting population-
based studies representative of Brazilian capitals or Brazil as a whole to estimate the
prevalence of obesity among Brazilian adults.

2. Materials and Methods
2.1. Protocol and Registration

This systematic review and meta-analysis followed the Cochrane Guidelines for Sys-
tematic Reviews of Interventions and was written according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) [12,13]. The study protocol
was registered on PROSPERO (#CRD42023390871).

2.2. Search Strategy

To answer the question, “What is the prevalence of obesity in Brazilian adults by
macro-regions?”, we searched six independent databases to perform the sensitive literature
search: MEDLINE, Embase, Web of Science, Central (by Cochrane Library), Scopus, and
the Latin American and Caribbean Health Sciences Literature (LILACS). Additionally, we
hand-searched the reference lists of the included studies. Based on the population surveys
included, the SIDRA platform was consulted.

There were no restrictions based on language, date, document type, or publication
status for including records. The last search was conducted in January 2023. Descriptors
were identified in Medical Subject Headings (MeSH), Descritores em Ciências da Saúde
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(DeCS), and Embase Subject Headings (Emtree). Later, they were combined with the
boolean operator AND, whereas their synonyms were combined with the boolean operator
OR. The following meshes formed the herein-used search strategy, which was adapted
based on descriptors in each database: “prevalence”, “obesity”, and “Brazil”. The search
strategy adopted in each database is presented in the Supplementary Material S1.

2.3. Outcomes

The primary outcomes were obesity prevalence in Brazilian adults, obesity prevalence
in Brazilian men, and obesity prevalence in Brazilian women.

The secondary outcomes were factors associated with obesity, such as sociodemo-
graphic factors (sex, age, race/skin color, level of education, urban or rural housing, and
distribution in Brazil’s macro-regions), socioeconomic factors (health insurance holder),
clinical factors (noncommunicable diseases and self-assessments of health condition), and
modifiable risk factors (smoking, alcoholism, intake of ultra-processed foods, and physical
activity). The description of the sample design of the primary studies can be found in the
Supplementary Material S2.

2.4. Eligibility Criteria

We included observational studies (cross-sectional, case–control, and cohort studies).
Interventional studies, reviews, in vitro studies, and editorials were excluded. Partici-
pants/population were young adults and adults (18 to 59 years old). Adolescents, infants,
children, the elderly, and pregnant women were excluded.

2.5. Study Selection and Data Extraction

Electronic search results from defined databases were uploaded to the Rayyan Qatar
Computing Research Institute [14].

Study selection and data extraction were independently performed by two investiga-
tors. Three reviewers solved any disagreement. We adopted the following steps in study
selection: first, article selection based on the title and abstract, and second, full-text reading.
Articles that did not meet the eligibility criteria were excluded from the review.

The following information extracted from the selected studies was written in an Excel
2019® electronic form comprising the following fields: reference, title, source, journal,
impact factor, study location, study design, follow-up period, and prevalence of obesity
in Brazil, as well as in Brazilian regions and Brazilian capitals. We also extracted the
sociodemographic characteristics of the population studied and the population with obesity,
such as sex, race, urban or rural residence, and level of education.

2.6. Quality Assessment

Two investigators independently assessed the risk of bias in the selected studies ac-
cording to the Joanna Briggs Institute (JBI) for assessing the risk of bias. The checklists
evaluated were for analytical cross-sectional studies [15], cohort studies [15], and random-
ized controlled trials [16]. Disagreements were resolved in meetings by discussion among
the three evaluators.

The overall certainty of the body of evidence was rated by using the Grading of
Recommendations Assessment, Development, and Evaluation (GRADE) approach, taking
into account the overall risk of bias, consistency of effect, imprecision, indirectness, and
publication bias to assess the certainty of the body of evidence [17,18]. If there were serious
concerns in any of these domains, we rated down the quality of evidence.

2.7. Statistical Analyses

This meta-analysis estimated obesity prevalence using the crude proportions method
(PRAW) with random effects [19]. We chose this method because it corrected the overesti-
mation of the weight of studies with estimates very close to 0% or 100% [19]. Subgroup
analyses were performed by sex, Brazilian cities, regions, and housing location. Hetero-
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geneity was assessed by the random-effects model, the chi-squared test was applied with a
significance of p < 0.10, and its magnitude was determined by the I-squared (I2).

In all analyses, a p-value < 0.05 was considered statistically significant. Publication
bias analysis was not performed as long as this measure is inappropriate for prevalence
meta-analysis [20]. Analyses were performed in the RStudio software, version 4.1.0 (R: A
Language and Environment for Statistical Computing, Vienna, Austria), by using the ‘Meta’
package, version 5.0-0.

3. Results
3.1. Studies Characteristics

Our search retrieved 5634 studies in the databases MEDLINE (via PubMed), Embase,
Scopus, and LILACS. After excluding 1125 duplicates, 4509 titles and abstracts were
screened. Full-text articles for the remaining 46 records were retrieved, of which 27 were
excluded due to incorrect outcomes, like not describing the prevalence of obesity, an
inappropriate population that is not representative of the Brazilian population, incorrect
study design, or incomplete studies (Figure 1 and Supplementary Material S3).
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The main characteristics of the included studies are summarized in Table 1.
Of the 40 included studies, 52.5% (n = 21) were primary studies, and 47.5% (n = 19)

were secondary analyses (Figure 1). The PNSN study, Pesquisa Nacional de Saúde e
Nutrição (National Survey on Health and Nutrition), was excluded from the meta-analysis,
as cities in the interior of the northern region of Brazil were not included in the sample.

Brazil is a country with continental dimensions, divided into 26 states and a Federal
District (Figure 2).



Int. J. Environ. Res. Public Health 2024, 21, 1022 5 of 22

Table 1. Main characteristics of included studies in meta-analysis.

Reference Year Journal Study Design Study
Location Sample Size % Obesity Women % Women

Obesity Men % Men
Obesity

Monteiro et al., 2007 [21]
1974–1975 American Journal of

Public Health
ENDEF a Brazil 124,274 - 62,709 7.4 57,179 2.7

1979 PNSN a Brazil 32,651 - 15,827 12.4 15,435 5.1

Gigante et al., 2009 [22] 2006 Revista de Saúde
Pública Vigitel a Capitals 49,395 - 28,773 11.5 20,622 11.3

Gigante et al., 2011 [23]

2006
Revista Brasileira de

Epidemiologia Vigitel a Capitals

53,882 11.4 - 11.5 - 11.3
2007 53,802 12.7 - 11.8 - 13.5
2008 53,895 13.2 - 13.2 - 13.1
2009 53,908 13.8 - 13.9 - 13.7

Moura et al., 2012 [24]

2006
International Journal

of Public Health Vigitel a Capitals

41,897 10.3 24,135 12.5 17,762 11.4
2007 41,833 - 23,872 14.4 17,961 13.4
2008 41,631 - 23,948 13.6 17,683 13.0
2009 40,711 13.5 23,347 15.5 17,364 13.9

Malta et al., 2014 [25] 2012 Epidemiologia e
Serviços de Saúde Vigitel a Capitals 45,448 17.4 - 18.2 - 16.5

Moura et al., 2013 [26] 2010 Salud(i)Ciencia Vigitel a Capitals 54,339 15.0 - 15.5 - 14.4

Louro, M.B.; 2016 [27]

2006

Master’s thesis Vigitel a Capitals

54,369 11.8 - - - -
2007 54,251 13.2 - - - -
2008 54,353 13.7 - - - -
2009 54,367 14.3 - - - -
2010 54,339 15.1 - - - -
2011 54,140 16.0 - - - -
2012 45,448 17.3 - - - -
2013 52,929 17.5 - - - -
2014 40,853 17.9 - - - -

Santos, I.K.S.; 2018 [28]

2006

Master’s thesis Vigitel a Capitals

31,976 9.0 - - - -
2007 31,291 10.1 - - - -
2008 30,051 10.4 - - - -
2009 29,310 11.0 - - - -
2010 28,371 11.8 - - - -
2011 27,133 12.9 - - - -
2012 21,605 14.2 - - - -
2013 22,727 13.7 - - - -
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Table 1. Cont.

Reference Year Journal Study Design Study
Location Sample Size % Obesity Women % Women

Obesity Men % Men
Obesity

Santos, I.K.S.; 2018 [28]
2014 17,365 15.1 - - - -
2015 20,260 16.5 - - - -
2016 19,786 16.0 - - - -

Martins-Silva et al.,
2019 [29] 2013 Revista Brasileira de

Epidemiologia PNS a Brazil 59,226 20.7 33,306 24.3 25,920 16.8

Ortiz, R.J.F.; 2019 [30]

2006

Master’s thesis Vigitel a Capitals

- 9.0 - 12.1 - 11.7
2007 - 10.1 - 12.8 - 13.9
2008 - 10.4 - 13.6 - 13.7
2009 - 11.0 - 14.3 - 14.1
2010 - 11.8 - 15.2 - 14.6
2011 - 12.9 - 16.0 - 15.6
2012 - 14.2 - 17.4 - 16.5
2013 - 13.7 - 16.6 - 17.6
2014 - 15.1 - 17.4 - 17.7
2015 - 16.5 - 18.9 - 18.2
2016 - 16.0 - 18.8 - 18.1

Canella et al., 2020 [31] 2008–2009 Public Health
Nutrition POF a Brazil 84,660 - 42,434 13.8 41,226 11.3

Felisbino-Mendes et al.,
2020 [32] 2017 Population Health

Metrics Vigitel a Capitals - 27.4 - 29.8 - 24.6

Passos et al., 2020 [33] 2008–2009

Nutrition,
Metabolism &
Cardiovascular

Diseases

POF a Brazil 105,348 14.1 - - - -

Streb et al., 2020 [34] 2015 Ciência & Saúde
Coletiva Vigitel a Capitals 35,448 - 21,069 19.1 14,379 18.3

Ferreira et al., 2021 [35]
2013 Revista Brasileira de

Epidemiologia PNS a Brazil
59,592 20.8 31,235 24.4 28,357 16.8

2019 6672 25.9 3547 29.5 3125 21.8
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Table 1. Cont.

Reference Year Journal Study Design Study
Location Sample Size % Obesity Women % Women

Obesity Men % Men
Obesity

da Silva et al., 2021 [36]

2006

Ciência e Saúde
Coletiva

Vigitel a Capitals

- 11.9 - 12.2 - 11.4
2007 - 13.3 - 13.0 - 13.6
2008 - 13.7 - 13.9 - 13.4
2009 - 14.3 - 14.7 - 13.9
2010 - 15.1 - 15.6 - 14.4
2011 - 16.0 - 16.5 - 15.5
2012 - 17.4 - 18.2 - 16.5
2013 - 17.5 - 17.5 - 17.5
2014 - 17.9 - 18.2 - 17.6
2015 - 18.9 - 19.7 - 18.1
2016 - 18.9 - 19.6 - 18.1
2017 - 18.9 - 18.7 - 19.2
2018 - 19.8 - 20.7 - 18.7
2019 - 20.3 - 21.0 - 19.5

da Silva et al., 2021 [37]

2006

Epidemiologia e
Serviços de Saúde

Vigitel a Capitals

- 11.8 - 12.1 - 11.4
2007 - 13.3 - 13.1 - 13.6
2008 - 13.7 - 13.9 - 13.4
2009 - 14.3 - 14.7 - 13.9
2010 - 15.1 - 15.6 - 14.4
2011 - 16.0 - 16.5 - 15.5
2012 - 17.4 - 18.2 - 16.5
2013 - 17.5 - 17.5 - 17.5
2014 - 17.9 - 18.2 - 17.6
2015 - 18.9 - 19.7 - 18.1
2016 - 18.9 - 19.6 - 18.1
2017 - 18.9 - 18.7 - 19.2
2018 - 19.8 - 20.7 - 18.7
2019 - 20.3 - 21.0 - 19.5

Bertuol et al., 2022 [38] 2017 European Journal of
Sport Science Vigitel a Capitals 31,489 18.5 18,795 - 12,694 -

Conde et al., 2022 [39]

1974–1975

Cadernos de Saúde
Pública

ENDEF a Brazil - - 68,799 8.9 63,018 3.0
1979 PNSN a Brazil - - 17,901 14.5 16,788 5.6

2008–2009 POF a Brazil - - 65,689 18.6 62,025 13.1
2013 PNS a Brazil - - 33,478 26.0 25,920 17.5
2019 PNS a Brazil - - 3272 29.6 3298 21.9
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Table 1. Cont.

Reference Year Journal Study Design Study
Location Sample Size % Obesity Women % Women

Obesity Men % Men
Obesity

ENDEF; 1974 [40] 1974–1975 IBGE Primary study Brazil 52,990 - - 6.9 - 2.4

PNSN; 1989 [41] 1989 Ministério da Saúde Primary study Brazil 35,239 - 17,138 11.7 18,101 4.8

POF; 2008 [42] 2008–2009 IBGE Primary study Brazil 121,081 14.8 62,449 16.9 58,632 12.5

PNS; 2013 [43] 2013 IBGE Primary study Brazil 145,572 20.8 77,004 - 68,569 -

PNS; 2019 [44] 2019 IBGE Primary study Brazil 168,426 25.9 89,180 - 79,247 -

Vigitel; 2006 [45] 2006 Ministério da Saúde Primary study Capitals 54,369 11.4 33,075 11.5 21,294 11.3

Vigitel; 2007 [46] 2007 Ministério da Saúde Primary study Capitals 54,251 12.9 32,704 12.0 21,547 13.7

Vigitel; 2008 [47] 2008 Ministério da Saúde Primary study Capitals 54,353 13.1 32,918 13.1 21,435 13.1

Vigitel; 2009 [48] 2009 Ministério da Saúde Primary study Capitals 54,367 13.9 33,020 14.0 21,347 13.7

Vigitel; 2010 [49] 2010 Ministério da Saúde Primary study Capitals 54,339 15.0 33,575 15.5 20,764 14.4

Vigitel; 2011 [50] 2011 Ministério da Saúde Primary study Capitals 54,144 15.8 31,503 16.0 20,641 15.6

Vigitel; 2012 [51] 2012 Ministério da Saúde Primary study Capitals 45,448 17.4 28,059 18.2 17,389 16.5

Vigitel; 2013 [52] 2013 Ministério da Saúde Primary study Capitals 52,929 17.5 32,653 17.5 20,276 17.5

Vigitel; 2014 [53] 2014 Ministério da Saúde Primary study Capitals 40,853 17.9 25,332 18.2 15,521 17.6

Vigitel; 2015 [54] 2015 Ministério da Saúde Primary study Capitals 54,174 18.9 32,653 19.7 20,368 18.1

Vigitel; 2016 [55] 2016 Ministério da Saúde Primary study Capitals 53,210 18.9 32,952 19.6 20,258 18.1

Vigitel; 2017 [56] 2017 Ministério da Saúde Primary study Capitals 53,034 18.9 33,530 18.7 19,504 19.2

Vigitel; 2018 [57] 2018 Ministério da Saúde Primary study Capitals 52,395 19.8 33,356 20.7 19,039 18.7

Vigitel; 2019 [58] 2019 Ministério da Saúde Primary study Capitals 52,443 20.3 34,089 21.0 18,354 19.5

Vigitel; 2020 [59] 2020 Ministério da Saúde Primary study Capitals 27,077 21.5 17,320 22.6 9757 20.3

Vigitel; 2021 [60] 2021 Ministério da Saúde Primary study Capitals 27,093 22.4 17,822 22.6 9271 22.0

Table legend. PNSN, Pesquisa Nacional de Saúde e Nutrição (National Survey on Health and Nutrition); POF, Pesquisa de Orçamentos Familiares (Household Budget Survey); PNS,
Pesquisa Nacional de Saúde (National Health Survey); Vigitel, Sistema de Vigilância de Fatores de Risco e Proteção para Doenças Crônicas por Inquérito Telefônico (Surveillance System
for Risk and Protection Factors for Chronic Diseases by Telephone Survey); IBGE, Instituto Brasileiro de Geografia e Estatística (Brazilian Statistics Institute). a Secondary analysis of
primary study.
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Figure 2. Map of Brazil, according to geographic region and states.

The states are grouped into five major geographic regions: North, Northeast, Southeast,
South, and Midwest. The estimated Brazilian population for 2022 was 207.8 million
inhabitants; the Southeastern region has the largest population contingent, followed by the
Northeastern region, and the smallest population quantity is observed in the North and
West-Central. The five Brazilian geographic regions show great socioeconomic inequality
in terms of access to health. The best human development indices are observed in the
South and the worst in the Northeastern and North regions, the latter being characterized
by its low population density and territorial extension that shelters a large part of the
Amazon rainforest. The Southeastern region, the most populous, is notable for its job
market, whereas the West-Central, although it includes the capital of the country, has an
economy primarily focused on agriculture and livestock [61].

The total population assessed in the studies was around 1.3 million people. Only 5.0%
of the studies were carried out before the year 2000 (1975 and 1989), while 95.0% were
developed between 2000 and 2023 (n = 38) and 40.0% (n = 18) in the last 5 years (Table 1).
In the selected studies, obesity was defined as BMI > 30 kg/m2 in all studies. No other
parameter was considered for classifying obesity.

3.2. Quality Assessment

Of the 40 studies included in the systematic review, 21 studies were evaluated and in-
cluded in this meta-analysis. The Joanna Briggs Institute (JBI) instrument [62] for assessing
the methodological quality of a systematic review of prevalence was used [63]. Studies
were classified as low risk of bias if the total response was equal to 9, moderate risk of bias
if between 6 and 8, and high risk of bias if ≤5. Regarding obesity outcome, we observed
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that 4 studies (20.0%) were identified as having a low risk of bias, 16 studies (80.0%) had a
moderate risk of bias, and none had a high risk of bias (Table 2).

Table 2. Risk of bias assessment of included studies.

Study Item, Year Year of Survey Critical Appraisal a

1 2 3 4 5 6 7 8 9 Final
Score

ENDEF, 1974 [40] 1974–1975 1 1 1 0 0 1 1 1 0 7
PNSN, 1989 [41] 1989 1 1 1 1 1 1 1 1 1 9
POF, 2008 [42] 2008–2009 1 1 1 1 1 1 1 1 1 9
PNS, 2013 [43] 2013 1 1 1 1 1 1 1 1 1 9
PNS, 2019 [44] 2019 1 1 1 1 1 1 1 1 1 9

Vigitel, 2006 [45] 2006 1 1 1 1 1 1 0 1 1 8
Vigitel, 2007 [46] 2007 1 1 1 1 1 1 0 1 1 8
Vigitel, 2008 [47] 2008 1 1 1 1 1 1 0 1 1 8
Vigitel, 2009 [48] 2009 1 1 1 1 1 1 0 1 1 8
Vigitel, 2010 [49] 2010 1 1 1 1 1 1 0 1 1 8
Vigitel, 2011 [50] 2011 1 1 1 1 1 1 0 1 1 8
Vigitel, 2012 [51] 2012 1 1 1 1 1 1 0 1 1 8
Vigitel, 2013 [52] 2013 1 1 1 1 1 1 0 1 1 8
Vigitel, 2014 [53] 2014 1 1 1 1 1 1 0 1 1 8
Vigitel, 2015 [54] 2015 1 1 1 1 1 1 0 1 1 8
Vigitel, 2016 [55] 2016 1 1 1 1 1 1 0 1 1 8
Vigitel, 2017 [56] 2017 1 1 1 1 1 1 0 1 1 8
Vigitel, 2018 [57] 2018 1 1 1 1 1 1 0 1 1 8
Vigitel, 2019 [58] 2019 1 1 1 1 1 1 0 1 1 8
Vigitel, 2020 [59] 2020 1 1 1 1 1 1 0 1 1 8
Vigitel, 2021 [60] 2021 1 1 1 1 1 1 0 1 1 8

Note: ENDEF, Estudo Nacional de Despesa Familiar (National Survey on Household Expenses); PNSN, Pesquisa
Nacional de Saúde e Nutrição (National Survey on Health and Nutrition); POF, Pesquisa de Orçamentos Familiares
(Household Budget Survey); PNS, Pesquisa Nacional de Saúde (National Health Survey); Vigitel, Sistema de
Vigilância de Fatores de Risco e Proteção para Doenças Crônicas por Inquérito Telefônico (Surveillance System
for Risk and Protection Factors for Chronic Diseases by Telephone Survey). a Critical appraisal according to The
Joanna Briggs Institute Critical Appraisal Checklist for Studies Reporting Prevalence Data: 1. Was the sample
frame appropriate to address the target population? 2. Were study participants sampled in an appropriate way?
3. Was the sample size adequate? 4. Were the study subjects and the setting described in detail? 5. Was the
data analysis conducted with sufficient coverage of the identified sample? 6. Were valid methods used for the
identification of the condition? 7. Was the condition measured in a standard, reliable way for all participants? 8.
Was there appropriate statistical analysis? 9. Was the response rate adequate, and if not, was the low response rate
managed appropriately?

3.3. Meta-Analysis Results

In the evaluated studies, we did not find information on the planned secondary
outcomes for the obese population. These secondary outcomes included the prevalence
of obesity according to age group, race, skin color, level of education, income, and clinical
variables such as chronic non-communicable diseases, self-assessed health conditions, and
modifiable risk factors such as smoking, alcoholism, ingestion of ultra-processed foods and
physical activity.

3.4. Obesity Prevalence in Brazilian’s Adulthood

The pooled prevalence of obesity in Brazilian adults in the national territory corre-
sponds to 20.0% (95% CI: 14.0–25.0%), while in the capitals it was equal to 17.0% (95% CI:
16.0–19.0%) (Figures 3 and 4). In the figures, the results are presented as a proportion; to
facilitate understanding, we are describing them as a percentage value.

The prevalence of obesity was higher among women, at 20% (95% CI: 13.0–27.0%) in
the national territory and 18% (95% CI: 16.0–19.0%) in the capitals, while in men it was 14%
(95% CI: 7.0–20.0%) in the national territory and 17% (95% CI: 15.0–18.0%) in the capitals
(Figures 5 and 6).
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In the regions of Brazil, the obese range is equivalent to a percentage between 11.0%
and 17.0%, with the highest frequency in the south region (17.0%). Although, there was no
statistical difference between the subgroups (p = 0.84) (Figure 7).

Obesity in the urban area was two percentage points higher than in the rural area,
with a prevalence of obesity of 15.1% (95% CI: 3.1%; 27.2%) versus 12.7% (95% CI: 3.6%;
21.8%). However, there was no statistically significant difference between the subgroups
(p = 0.75) (Figure 8).
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The results of the meta-analysis of the prevalence of obesity in each Brazilian capital
are summarized in Table 3 and presented in Supplementary Material S4.

In the capitals of the North region, the prevalence of obesity ranged from 13.8%
(Palmas) to 19.6% (Manaus). When assessing the 95% confidence intervals, we observed
significant differences between the prevalence of obesity in Palmas and the other capitals in
northern Brazil. In the Northeastern capitals, the prevalence of obesity ranged from 13.7%
(São Luís) to 18.4% (Fortaleza); we found a significant difference between the prevalence of
obesity in the city of São Luís and the other capitals in the Northeast region (Table 3).
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Region a Capitals a Population Sample Proportion (95% CI) I2 (%) p-Value
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Belém (PA) 29,270 4903 0.1714 [0.1530–0.1898] 93.9 <0.01
Boa Vista (RR) 27,006 4509 0.1725 [0.1537–0.1913] 93.8 <0.01
Macapá (AP) 26,802 4895 0.1874 [0.1712–0.2037] 91.3 <0.01
Manaus (AM) 28,467 5468 0.1963 [0.1737–0.2188] 96.1 <0.01
Palmas (TO) 28,835 3895 0.1382 [0.1219–0.1545] 94.5 <0.01

Porto Velho (RO) 28,945 5349 0.1882 [0.1706–0.2058] 93.4 <0.01
Rio Branco (AC) 28,156 5261 0.1904 [0.1713–0.2096] 95.4 <0.01

Northeastern

Aracaju (SE) 29,301 4991 0.1741 [0.1566; 0.1916] 93.2 <0.01
Fortaleza (CE) 29,329 5310 0.1837 [0.1689–0.1986] 91.3 <0.01

João Pessoa (PB) 29,248 5066 0.1758 [0.1586–0.1930] 93.6 <0.01
Maceió (AL) 29,437 5163 0.1789 [0.1604–0.1974] 94.5 <0.01
Natal (RN) 29,411 5079 0.1764 [0.1484–0.2045] 99.5 <0.01
Recife (PE) 29,394 5069 0.1754 [0.1556–0.1952] 95.3 <0.01

Salvador (BA) 29,306 4576 0.1584 [0.1417–0.1750] 94.1 <0.01
São Luís (MA) 29,264 3978 0.1377 [0.1234–0.1520] 92.8 <0.01

Southeastern

Belo Horizonte (MG) 29,507 4368 0.1503 [0.1337; 0.1668] 93.9 <0.01
Rio de Janeiro (RJ) 29,360 5399 0.1861 [0.1695–0.2027] 93.4 <0.01

São Paulo (SP) 29,505 5008 0.1727 [0.1552–0.1902] 93.8 <0.01
Vitória (ES) 29,347 4408 0.1519 [0.1390–0.1649] 90.6 <0.01

South
Curitiba (PR) 29,873 4934 0.1671 [0.1542–0.1800] 88.9 <0.01

Florianópolis (SC) 29,123 4263 0.1482 [0.1354–0.1610] 89.9 <0.01
Porto Alegre (RS) 29,383 5288 0.1817 [0.1664–0.1969] 92.3 <0.01

West-Central

Campo Grande (MS) 29,311 5520 0.1889 [0.1726–0.2072] 94.2 <0.01
Cuiabá (MT) 29,344 5591 0.1932 [0.1745–0.2119] 94.5 <0.01

Distrito Federal (DF) 29,251 4196 0.1468 [0.1279–0.1657] 95.3 <0.01
Goiania (GO) 29,459 4240 0.1461 [0.1288–0.1634] 94.0 <0.01

Note: a meta-analysis of 16 studies using the crude proportions method (PRAW) with random effect.
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In the Southeast, the city of Belo Horizonte had the lowest (15.0%; 95% CI 13.4–16.7%)
percentage of obesity, and Rio de Janeiro had the highest (18.6%; 95% CI 16.9–20.3%); it
should be noted that this city also showed a higher prevalence when compared to Vitória
(15.2%; 95% CI 13.9–16.5%). In the southern capitals, there was a significant difference
between the prevalence of obesity in Porto Alegre (18.2%; 95% CI 16.6–19.7%) and Floria-
nopolis (14.8%; 95% CI 13.5–16.1%) (Table 3). In the West-Central, we found a significant
difference between the prevalence rates in Goiania (14.6%; 95% CI 12.8–16.3%) and the
Federal District (14.6%; 95% CI 12.8–16.5%) when compared with those in Campo Grande
(18.9%; 95% CI 17.3–20.7%) and Cuiabá (19.3%; 95% CI 17.5–21.2%) (Table 3).

4. Discussion

This review found a 20% overall prevalence of obesity among adults in Brazil, with
a lower prevalence (17%) among residents of the capitals. The subgroup analysis by
sex, geographic region of residence, and urban/rural residence showed no statistically
significant differences. However, the analysis of state capitals by geographic region revealed
differences in the prevalence of obesity between cities. The lowest percentages of obesity
were observed in the following cities: Palmas had the lowest (13.8%) in the North region,
São Luís in the Northeast (13.7%), Belo Horizonte in the Southeast (15.0%), Florianopolis
in the South (15.0%), and Goiania (14.6%) and the Federal District (14.6%) in the Midwest.
The summarized measures indicated high heterogeneity.

This is the first systematic review and meta-analysis summarizing data on obesity
in Brazilian adults stratified by gender, the state capital, geographic region, and place
of residence (rural and urban) extracted from extensive population-based surveys with
probabilistic sampling. The main strength of this study is the low risk of bias observed.
Systematically reviewing the literature and understanding the estimate of the prevalence
of obesity among Brazilian adults is a critical way to make public health decisions aimed at
reducing the prevalence of obesity in Brazil. Although there are reviews to summarize the
prevalence of overweight (overweight and obesity) in Brazilian children, adolescents, and
adults, the results have limited validity, primarily due to the lack of stratification and the
focus on studies without national representation.

In all selected studies, the measure to assess nutritional status was the BMI proposed
by the World Health Organization (WHO), providing greater validity to our findings.
However, information on weight and height was self-reported; thus, the results are subject
to information bias. Studies that evaluated the validity of self-reported weight and height
with what was measured showed a tendency to reduce weight and increase height. Women
showed a greater tendency to reduce weight and men to increase height. Results that may
interfere with the BMI value are estimated through self-report, reducing its value and the
prevalence of obese people in the population.

Another limitation concerns the survival bias that may appear in cross-sectional
studies because when studying prevalent cases, factors associated with a greater or lesser
probability of survival will interfere with the probability of being part of the study sample.
Thus, as obese individuals are at greater risk of illness and death from NCDs and cancers
compared to eutrophic individuals, they are less likely to be selected in random samples,
not stratified by the nutritional status of the population. However, survival bias has a
more significant impact on prevalence estimates over time, as certain individuals may be
excluded from the data. Despite this, the estimated prevalence in this study is not affected
by this bias.

The high heterogeneity observed in the summarized measures may be correlated with
the fact that the studies are cross-sectional panel studies; that is, in each of the studies, we
have a different sample of participants.

The prevalence of obesity observed in the Brazilian adult population in our meta-
analysis in men (14.0%) and women (20.0%) was lower than that of the United States (31.6%
vs. 33.9%) and higher than that of China (3.8% vs. 4.3%) and India (3.7% vs. 4.2%) [64].
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Our estimates were higher than those presented by another study [65] carried out with four
population-based studies (20.0 vs. 8.6%), a similar result when stratified by gender. However,
our findings are close to those presented in the National Health Surveys of 2013 and 2019 [35].

Brazil is in an accelerated demographic, epidemiological, and nutritional transition
process, showing an upward trend in the prevalence of overweight and obesity in adults,
children, and adolescents [8,35,66]. According to data from Vigitel, from 2006 to 2021,
there was a significant increase in the prevalence of obesity in all Brazilian capitals, in both
sexes and adults. In the period from 2006 to 2021, the prevalence of obesity ranged from
11.8% to 22.4 (+89.8%), with an annual percentage variation of 0.66% (95% CI 0.57–0.74%).
More significant percentage increases were observed in women (0.67%; 95% CI 0.59–0.76%)
and in adults aged 35 to 44 years and with complete primary education (0.83%; 95% CI
0.76–0.91%) [8]. These results are similar to the global ones since there was a considerable
increase in the prevalence of obesity in four decades, ranging from 3% to 11% among men
and from 6% to 15% among women [64].

In this study, analyses by subgroup according to gender, geographic region, and place
of residence did not show statistically significant differences. However, it is essential to
highlight that women residing in Brazil and Brazilian capitals showed a higher prevalence
of obesity than men, a trend like that observed in Brazilian population-based surveys and
in other countries around the world [8,35,64,65,67,68]. In Brazil, there are differences in the
sociodemographic profile between men and women with obesity. A higher prevalence of
obesity is observed in men with higher per capita household income and a higher level of
education; on the other hand, a higher prevalence of this health problem is found among
women with low education and lower income [22,35].

Brazilian studies have shown a higher prevalence of obesity in men and women living
in the South region and in men in the Midwest region. In addition, living in a rural area
increased abdominal obesity (PR = 1.11; 95% CI 1.01–1.23) [29].

In this study, we found no differences in the prevalence of obesity between geographic
regions, urban and rural areas. We believe that these results may be related to the fact that
more than 80% of the studies were performed from 2006 to 2021.

In this historical period, Brazil had already become a country with a predominantly
urban population, with significant changes in the pattern of food consumption and a reduc-
tion in the practice of physical activity associated with the expansion of fast-food chains,
supermarket chains, agricultural production based on soy and corn monoculture, and re-
duction in the price of ultra-processed industrialized foods [8,69–72]. These socioeconomic
and political changes may have affected all Brazilian regions, promoting a high prevalence
of obesity even in Brazilian capitals that show a lower magnitude of this indicator.

We believe that this reality may worsen in the coming years due to the effects of the
COVID-19 pandemic, as in Brazil, there has been an increase in the prevalence of unhealthy
eating habits, a reduction in physical activity, and an increase in the consumption of
alcoholic beverages and smoking [73–75].

Due to the increased prevalence and high morbidity and mortality, obesity is one of
the greatest public health challenges, as it presents social depression and burdens health
systems. These consequences of obesity and associated diseases are based on direct medical
and non-medical costs, indirect costs such as lost productivity, and intangible costs such as
decreased quality of life [76,77].

The direct costs attributable to obesity in Brazil in 2018 in the National Health Service
were around BRL 378 million or USD 75 million. By adding obesity as a risk factor to NCDs
such as systemic arterial hypertension and DM, we were able to obtain a more complete
estimate of the economic impact of obesity on the SUS. The cost then increases to a total of
BRL 1.39 billion [78], which is equivalent to approximately USD 278 million.

Challenges concern the interrelation between economic policy and the construction of
a budget agreed upon among sectors. Integration into policy management and monitoring
is necessary to promote intersectorality in the field of food and nutrition security and
reduce obesity in the country [79].
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5. Conclusions

The prevalence of obesity among adults of both sexes in Brazil and its states is high,
with no statistically significant differences found in the subgroup analysis. This study
found that the pooled prevalence of obesity in Brazilian adults corresponds to 20.0%. This
alarming trend underscores the urgent need for comprehensive actions by the Brazilian
government to address this public health issue.

Future research should focus on several key areas to better understand and combat
obesity in Brazil. Long-term studies are essential to monitor changes in obesity preva-
lence and its determinants over time. This will help identify emerging trends and assess
the effectiveness of implemented policies. Additionally, it is necessary to investigate
the interaction between individual behaviors, environmental factors, and socioeconomic
status in the development of obesity, as understanding these relationships can inform
targeted interventions.

Evaluating the impact of existing policies aimed at reducing obesity, such as food
labeling regulations, public health campaigns, and urban planning initiatives that promote
physical activity, is also crucial. Comparative studies with other countries that have
successfully reduced obesity rates can provide valuable insights.

Exploring the effectiveness of various nutritional interventions, including the pro-
motion of healthy eating habits, access to fresh and affordable fruits and vegetables, and
educational programs focused on nutrition literacy, is another important area of research.
Similarly, it is essential to conduct detailed studies on the consumption patterns of ultra-
processed foods and their association with obesity. Research should assess the impact of
controlling the advertising of these foods and the potential benefits of increasing taxes on
them as measures that have proven effective in other countries.

Obesity can also be influenced by genetic and epigenetic factors. Therefore, it is
necessary to examine the role of these factors to identify individuals at higher risk and
develop personalized intervention strategies. Furthermore, understanding the cultural and
social influences on dietary habits and physical activity levels in different regions of Brazil
can help design culturally sensitive and effective public health interventions.

Finally, investigating the role of the healthcare system in managing obesity, including
the availability and accessibility of weight management programs, the integration of obesity
prevention and treatment into primary care, and the training of healthcare professionals in
obesity management, is essential for a comprehensive approach.

The high prevalence of obesity in Brazil signals the need for multifaceted and sustained
efforts to curb this epidemic. Policies that promote access to healthy foods, control the
advertising of ultra-processed foods and increase taxes on these foods should be prioritized,
given their proven effectiveness in other countries. Future research must continue to build
on these foundations, providing evidence-based solutions that are tailored to the unique
challenges faced by the Brazilian population.
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12. Higgins, J.P.T.; Savović, J.; Page, M.J.; Elbers, R.G.; Sterne, J.A.C. Chapter 8: Assessing risk of bias in a randomized trial. In
Cochrane Handbook for Systematic Reviews of Interventions Version 6.4; Cochrane: Oxford, UK, 2023; Updated August 2023; Available
online: https://training.cochrane.org/handbook/current/chapter-08 (accessed on 4 September 2023).

13. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
[CrossRef] [PubMed]

14. Ouzzani, M.; Hammady, H.; Fedorowicz, Z.; Elmagarmid, A. Rayyan-a web and mobile app for systematic reviews. Syst. Rev.
2016, 5, 210. [CrossRef] [PubMed]

15. Moola, S.; Munn, Z.; Tufanaru, C.; Aromataris, E.; Sears, K.; Sfetcu, R.; Currie, M.; Qureshi, R.; Mattis, P.; Lisy, K.M.P.F.; et al.
Chapter 7: Systematic reviews of etiology and risk. In JBI Manual for Evidence Synthesis; Aromataris, E., Munn, Z., Eds.; JBI:
Adelaide, Australia, 2020. [CrossRef]

16. Barker, T.H.; Stone, J.C.; Sears, K.; Klugar, M.; Tufanaru, C.; Leonardi-Bee, J.; Aromataris, E.; Munn, Z. The revised JBI critical
appraisal tool for the assessment of risk of bias for randomized controlled trials. JBI Evid. Synth. 2023, 21, 494–506. [CrossRef]
[PubMed]

17. Schünemann, H.J.; Neumann, I.; Hultcrantz, M.; Brignardello-Petersen, R.; Zeng, L.; Murad, M.H.; Izcovich, A.; Morgano, G.P.;
Baldeh, T.; Santesso, N.; et al. GRADE guidance 35: Update on rating imprecision for assessing contextualized certainty of
evidence and making decisions. J. Clin. Epidemiol. 2022, 150, 225–242. [CrossRef]

18. Guyatt, G.H.; Oxman, A.D.; Vist, G.E.; Kunz, R.; Falck-Ytter, Y.; Alonso-Coello, P.; Schünemann, H.J. GRADE: An emerging
consensus on rating quality of evidence and strength of recommendations. BMJ 2008, 336, 924–926. [CrossRef]

https://doi.org/10.1016/S0140-6736(20)30752-2
https://www.ncbi.nlm.nih.gov/pubmed/33069327
https://doi.org/10.1139/apnm-2013-0026
https://www.ncbi.nlm.nih.gov/pubmed/24383502
https://doi.org/10.1007/s40273-014-0243-x
https://www.ncbi.nlm.nih.gov/pubmed/25471927
https://doi.org/10.1016/S0140-6736(16)30054-X
https://www.worldobesityday.org/assets/downloads/World_Obesity_Atlas_2023_Report.pdf
https://iris.who.int/bitstream/handle/10665/274512/9789241514620-eng.pdf
https://www.fao.org/3/cb7497en/cb7497en.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/vigitel_brasil_2006-2021_estado_nutricional.pdf
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/svsa/vigilancia/saude_brasil_2020_2021_situacao_saude_web.pdf
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/svsa/vigilancia/saude_brasil_2020_2021_situacao_saude_web.pdf
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/svsa/doencas-cronicas-nao-transmissiveis-dcnt/09-plano-de-dant-2022_2030.pdf
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/svsa/doencas-cronicas-nao-transmissiveis-dcnt/09-plano-de-dant-2022_2030.pdf
https://www.ncbi.nlm.nih.gov/pubmed/36283040
https://training.cochrane.org/handbook/current/chapter-08
https://doi.org/10.1136/bmj.n71
https://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1186/s13643-016-0384-4
https://www.ncbi.nlm.nih.gov/pubmed/27919275
https://doi.org/10.46658/JBIMES-20-08
https://doi.org/10.11124/JBIES-22-00430
https://www.ncbi.nlm.nih.gov/pubmed/36727247
https://doi.org/10.1016/j.jclinepi.2022.07.015
https://doi.org/10.1136/bmj.39489.470347.AD


Int. J. Environ. Res. Public Health 2024, 21, 1022 19 of 22

19. Barendregt, J.J.; Doi, S.A.; Lee, Y.Y.; Norman, R.E.; Vos, T. Meta-analysis of prevalence. J. Epidemiol. Community Health 1978, 67,
974–978. [CrossRef] [PubMed]

20. Hunter, J.P.; Saratzis, A.; Sutton, A.J.; Boucher, R.H.; Sayers, R.D.; Bown, M.J. In meta-analyses of proportion studies, funnel plots
were found to be an inaccurate method of assessing publication bias. J. Clin. Epidemiol. 2014, 67, 897–903. [CrossRef] [PubMed]

21. Monteiro, C.A.; Conde, W.L.; Popkin, B.M. Income-specific trends in obesity in Brazil: 1975–2003. Am. J. Public Health 2007, 97,
1808–1812. [CrossRef] [PubMed]

22. Gigante, D.P.; Moura, E.C.d.; Sardinha, L.M.V. Prevalence of overweight and obesity and associated factors, Brazil, 2006. Rev.
Saude Publica 2009, 43 (Suppl. 2), 83–89. [CrossRef] [PubMed]

23. Gigante, D.P.; França, G.V.A.; Sardinha, L.M.V.; Iser, B.P.M.; Meléndez, G.V. Temporal variation in the prevalence of weight and
obesity excess in adults: Brazil, 2006 to 2009. Rev. Bras. De Epidemiol. 2011, 14, 157–165. [CrossRef] [PubMed]

24. Moura, E.C.; Claro, R.M. Estimates of obesity trends in Brazil, 2006–2009. Int. J. Public Health 2012, 57, 127–133. [CrossRef]
[PubMed]

25. Malta, D.C.; Bernal, R.T.I.; Nunes, M.L.; de Oliveira, M.M.; Iser, B.P.M.; Andrade, S.S.C.d.A.; Claro, R.M.; Monteiro, C.A.; da
Silva, J.B., Jr. Prevalence of risk and protective factors for chronic diseases in adult population: Cross-sectional study, Brazil 2012.
Epidemiol. E Serviços De Saúde 2014, 23, 609–622. [CrossRef]

26. Moura, E.C. Prevalence and regional distribution of risk factor for chronic non-communicable diseases, Brazil, 2010. Salud(i)Ciencia
2013, 26, 31–36.

27. Louro, M.B. Temporal trend of reported comorbidities overweight-diabetes and obesity-diabetes in the Brazilian adult population,
2006 to 2014. Master’s Thesis, Universidade Federal de Minas Gerais, Escola de Enfermagem, Belo Horizonte, Brazil, 2016.

28. Santos, I.K.S. Dietary and physical activity patterns based on VIGITEL data. Master’s Thesis, Universidade de São Paulo,
Faculdade de Saúde Pública, São Paulo, Brazil, 2018.

29. Martins-Silva, T.; Vaz, J.d.S.; Mola, C.L.d.; Assunção, M.C.F.; Tovo-Rodrigues, L. Prevalence of obesity in rural and urban areas in
Brazil: National Health Survey, 2013. Rev. Bras. Epidemiol. 2019, 22, e190049. [CrossRef]

30. Ortiz, R.J.F. Trends in body weight indicators in state capitals and the Federal District of Brazil. Master’s Thesis, Universidade
Federal de Minas Gerais, Escola de Enfermagem, Belo Horizonte, Brazil, 2019.

31. Canella, D.S.; Duran, A.C.; Claro, R.M. Malnutrition in all its forms and social inequalities in Brazil. Public Health Nutr. 2020, 23,
S29–S38. [CrossRef]

32. Felisbino-Mendes, M.S.; Cousin, E.; Malta, D.C.; Machado, Í.E.; Ribeiro, A.L.P.; Duncan, B.B.; Schmidt, M.I.; Silva, D.A.S.; Glenn,
S.; Afshin, A.; et al. The burden of non-communicable diseases attributable to high BMI in Brazil, 1990–2017: Findings from the
Global Burden of Disease Study. Popul. Health Metr. 2020, 18, 18. [CrossRef]

33. Passos, C.M.; Maia, E.G.; Levy, R.B.; Martins, A.P.B.; Claro, R.M. Association between the price of ultra-processed foods and
obesity in Brazil. Nutr. Metab. Cardiovasc. Dis. 2020, 30, 589–598. [CrossRef]

34. Streb, A.R.; Duca, G.F.; da Silva, R.P.; Benedet, J.; Malta, D.C. Simultaneity of risk behaviors for obesity in adults in the capitals of
Brazil. Cienc. Saude Coletiva 2020, 25, 2999–3007. [CrossRef]

35. Ferreira, A.P.d.S.; Szwarcwald, C.L.; Damacena, G.N.; Souza Júnior, P.R.B.d. Increasing trends in obesity prevalence from 2013 to
2019 and associated factors in Brazil. Rev. Bras. Epidemiol. 2021, 24 (Suppl. 2), e210009. [CrossRef] [PubMed]

36. Da Silva, A.G.; Teixeira, R.A.; Prates, E.J.S.; Malta, D.C. Monitoring and projection of targets for risk and protection factors for
coping with noncommunicable diseases in brazilian capitals. Cienc. Saude Coletiva 2021, 26, 1193–1206. [CrossRef]

37. Da Silva, L.E.S.; de Oliveira, M.M.; Stopa, S.R.; Gouvea, E.C.D.P.; Ferreira, K.R.D.; Santos, R.O.; Neto, P.d.F.V.; Macário, E.M.;
Sardinha, L.M.V. Temporal trend of overweight and obesity prevalence among Brazilian adults, according to sociodemographic
characteristics, 2006–2019. Epidemiol. Serv. Saude 2021, 30, e2020294. [CrossRef]

38. Bertuol, C.; Tozetto, W.R.; Streb, A.R.; Del Duca, G.F. Combined relationship of physical inactivity and sedentary behaviour with
the prevalence of noncommunicable chronic diseases: Data from 52,675 Brazilian adults and elderly. Eur. J. Sport Sci. 2022, 22,
617–626. [CrossRef]

39. Conde, W.L.; Silva, I.V.; Ferraz, F.R. Undernutrition and obesity trends in Brazilian adults from 1975 to 2019 and its associated
factors. Cad. Saúde Pública 2022, 38 (Suppl. 1), e00149721. [CrossRef]

40. IBGE—Instituto Brasileiro de Geografia e Estatística. Estudo Nacional de Despesa Familiar—Dados Preliminares; IBGE: Rio de Janeiro,
Brazil, 1977.

41. Coutinho, D.C.; Leão, M.M.; Recine, E.; Sichieri, R. Condições Nutricionais da População Brasileira: Adultos e Idosos. In Pesquisa
Nacional sobre Saúde e Nutrição; INAN: Brasília, Brazil, 1991.

42. IBGE—Instituto Brasileiro de Geografia e Estatística. Pesquisa de Orçamentos Familiares 2008–2009; IBGE: Rio de Janeiro, Brazil,
2010.

43. IBGE—Instituto Brasileiro de Geografia e Estatística. Pesquisa Nacional de Saúde 2013; IBGE: Rio de Janeiro, Brazil, 2014.
44. IBGE—Instituto Brasileiro de Geografia e Estatística. Pesquisa Nacional de Saúde 2019; IBGE: Rio de Janeiro, Brazil, 2020.
45. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2006: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas

em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2007.
46. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2007: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas

em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2008.

https://doi.org/10.1136/jech-2013-203104
https://www.ncbi.nlm.nih.gov/pubmed/23963506
https://doi.org/10.1016/j.jclinepi.2014.03.003
https://www.ncbi.nlm.nih.gov/pubmed/24794697
https://doi.org/10.2105/AJPH.2006.099630
https://www.ncbi.nlm.nih.gov/pubmed/17761560
https://doi.org/10.1590/S0034-89102009000900011
https://www.ncbi.nlm.nih.gov/pubmed/19936502
https://doi.org/10.1590/S1415-790X2011000500016
https://www.ncbi.nlm.nih.gov/pubmed/22002152
https://doi.org/10.1007/s00038-011-0262-8
https://www.ncbi.nlm.nih.gov/pubmed/21611882
https://doi.org/10.5123/S1679-49742014000400003
https://doi.org/10.1590/1980-549720190049
https://doi.org/10.1017/S136898001900274X
https://doi.org/10.1186/s12963-020-00219-y
https://doi.org/10.1016/j.numecd.2019.12.011
https://doi.org/10.1590/1413-81232020258.27752018
https://doi.org/10.1590/1980-549720210009.supl.2
https://www.ncbi.nlm.nih.gov/pubmed/34910063
https://doi.org/10.1590/1413-81232021264.42322020
https://doi.org/10.1590/S1679-49742021000100008
https://doi.org/10.1080/17461391.2021.1880646
https://doi.org/10.1590/0102-311xe00149721


Int. J. Environ. Res. Public Health 2024, 21, 1022 20 of 22

47. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2008: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2009.

48. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2009: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2010.

49. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2010: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2011.

50. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2011: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2012.

51. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2012: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2013.

52. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2013: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2014.

53. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2014: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2015.

54. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2015: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2016.

55. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2016: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2017.

56. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2017: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2018.

57. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2018: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2019.

58. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2019: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2020.

59. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2020: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2021.

60. Ministério da Saúde. Secretaria de Vigilância em Saúde. VIGITEL 2021: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas
em Inquérito Telefônico; Ministério da Saúde: Brasília, Brazil, 2022.

61. IBGE—Instituto Brasileiro de Geografia e Estatística. Estimativas de População Enviadas ao, T.C.U.; IBGE: Rio de Janeiro, Brazil,
2021. Available online: https://ftp.ibge.gov.br/Estimativas_de_Populacao/Estimativas_2021/POP2021_20230710.pdf (accessed
on 4 September 2023).

62. Munn, Z.; MClinSc, S.M.; Lisy, K.; Riitano, D.; Tufanaru, C. Methodological guidance for systematic reviews of observational
epidemiological studies reporting prevalence and cumulative incidence data. Int. J. Evid. Based Healthc. 2015, 13, 147–153.
[CrossRef]

63. Stefani, C.M.; Massignan, C.; Canto, G.d.L. Apresentação e interpretação do risco de viés nos resultados e meta-análise. In Risco
de Viés em Revisões Sistemáticas: Guia Prático; Canto, G.d.L., Stefani, C.M., Massignan, C., Eds.; Centro Brasileiro de Pesquisas
Baseadas em Evidências—COBE UFSC: Florianópolis, Brazil, 2021. Available online: https://guiariscodeviescobe.paginas.ufsc.
br/capitulo-15-apresentacao-e-interpretacao-do-risco-de-vies-nos-resultados-e-meta-analise-da-revisao-sistematica/ (accessed
on 4 September 2023).

64. Ng, M.; Fleming, T.; Robinson, M.; Thomson, B.; Graetz, N.; Margono, C.; Mullany, E.C.; Biryukov, S.; Abbafati, C.; Abera, S.F.;
et al. Global, regional, and national prevalence of overweight and obesity in children and adults during 1980–2013: A systematic
analysis for the Global Burden of Disease Study 2013. Lancet 2014, 384, 766–781. [CrossRef]

65. Kodaira, K.; Abe, F.C.; Galvão, T.F.; Silva, M.T. Time-trend in excess weight in Brazilian adults: A systematic review and
meta-analysis. PLoS ONE 2021, 16, e0257755. [CrossRef] [PubMed]

66. Ferreira, C.M.; dos Reis, N.D.; Castro, A.d.O.; Höfelmann, D.A.; Kodaira, K.; Silva, M.T.; Galvao, T.F. Prevalence of childhood
obesity in Brazil: Systematic review and meta-analysis. J. Pediatr. 2021, 97, 490–499. [CrossRef] [PubMed]

67. Marques, A.; Peralta, M.; Naia, A.; Loureiro, N.; de Matos, M.G. Prevalence of adult overweight and obesity in 20 European
countries, 2014. Eur. J. Public Health 2018, 28, 295–300. [CrossRef] [PubMed]

68. Chen, Y.; Peng, Q.; Yang, Y.; Zheng, S.; Wang, Y.; Lu, W. The prevalence and increasing trends of overweight, general obesity,
and abdominal obesity among Chinese adults: A repeated cross-sectional study. BMC Public Health 2019, 19, 1293. [CrossRef]
[PubMed]

69. Costa, D.V.d.P.; Lopes, M.S.; Mendonça, R.d.D.; Malta, D.C.; Freitas, P.P.d.; Lopes, A.C.S. Food consumption differences in
Brazilian urban and rural areas: The National Health Survey. Cien. Saude Colet. 2021, 26 (Suppl. 2), 3805–3813. [CrossRef]
[PubMed]

70. Mielke, G.I.; Stopa, S.R.; Gomes, C.S.; da Silva, A.G.; Alves, F.T.A.; Vieira, M.L.F.P.; Malta, D.C. Leisure time physical activity
among Brazilian adults: National Health Survey 2013 and 2019. Rev. Bras. Epidemiol. 2021, 24 (Suppl. 2), e210008. [CrossRef]
[PubMed]

71. Pompeia, C.; Schneider, S. The different food narratives of agribusiness. Desenvolv. Meio Ambient. 2021, 57, 175–198. [CrossRef]

https://ftp.ibge.gov.br/Estimativas_de_Populacao/Estimativas_2021/POP2021_20230710.pdf
https://doi.org/10.1097/XEB.0000000000000054
https://guiariscodeviescobe.paginas.ufsc.br/capitulo-15-apresentacao-e-interpretacao-do-risco-de-vies-nos-resultados-e-meta-analise-da-revisao-sistematica/
https://guiariscodeviescobe.paginas.ufsc.br/capitulo-15-apresentacao-e-interpretacao-do-risco-de-vies-nos-resultados-e-meta-analise-da-revisao-sistematica/
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1371/journal.pone.0257755
https://www.ncbi.nlm.nih.gov/pubmed/34582470
https://doi.org/10.1016/j.jped.2020.12.003
https://www.ncbi.nlm.nih.gov/pubmed/33577757
https://doi.org/10.1093/eurpub/ckx143
https://www.ncbi.nlm.nih.gov/pubmed/29036436
https://doi.org/10.1186/s12889-019-7633-0
https://www.ncbi.nlm.nih.gov/pubmed/31615464
https://doi.org/10.1590/1413-81232021269.2.26752019
https://www.ncbi.nlm.nih.gov/pubmed/34468674
https://doi.org/10.1590/1980-549720210008.supl.2
https://www.ncbi.nlm.nih.gov/pubmed/34910062
https://doi.org/10.5380/dma.v57i0.77248


Int. J. Environ. Res. Public Health 2024, 21, 1022 21 of 22

72. Baker, P.; Machado, P.; Santos, T.; Sievert, K.; Backholer, K.; Hadjikakou, M.; Russell, C.; Huse, O.; Bell, C.; Scrinis, G.; et al.
Ultra-processed foods and the nutrition transition: Global, regional and national trends, food systems transformations and
political economy drivers. Obes. Rev. 2020, 21, e13126. [CrossRef]

73. Malta, D.C.; Szwarcwald, C.L.; Barros, M.B.d.A.; Gomes, C.S.; Machado, E.; Júnior, P.R.B.d.S.; Romero, D.E.; Lima, M.G.;
Damacena, G.N.; Pina, M.d.F.; et al. The COVID-19 Pandemic and changes in adult Brazilian lifestyles: A cross-sectional study,
2020. Epidemiol. Serviços Saúde 2020, 29, e2020407. [CrossRef]

74. Malta, D.C.; Gomes, C.S.; Szwarcwald, C.L.; Barros, M.B.D.A.; Silva, A.G.D.; Prates, E.J.S.; Machado, Í.E.; Souza Júnior, P.R.B.D.;
Romero, D.E.; Lima, M.G.; et al. Social distancing, feeling of sadness and lifestyles of the Brazilian population during the
COVID-19 pandemic. Saúde Debate 2020, 44, 177–190. [CrossRef]

75. Peçanha, T.; Goessler, K.F.; Roschel, H.; Gualano, B. Social isolation during the COVID-19 pandemic can increase physical
inactivity and the global burden of cardiovascular disease. Am. J. Physiol.-Heart Circ. Physiol. 2020, 318, H1441–H1446. [CrossRef]
[PubMed]

76. Di Bonaventura, M.; Lay, A.L.; Kumar, M.; Hammer, M.; Wolden, M.L. The association between body mass index and health and
economic outcomes in the United States. J. Occup. Environ. Med. 2015, 57, 1047–1054. [CrossRef] [PubMed]

77. Kjellberg, J.; Tange Larsen, A.; Ibsen, R.; Højgaard, B. The socioeconomic burden of obesity. Obes. Facts. 2017, 10, 493–502.
[CrossRef] [PubMed]

78. Nilson, E.A.F.; Santin Andrade, R.d.C.; de Brito, D.A.; de Oliveira, M.L. Costs attributable to obesity, hypertension, and diabetes
in the Unified Health System, Brazil, 2018. Rev. Panam. Salud Publica/Pan Am. J. Public Health 2020, 44, e32. [CrossRef]

79. Burlandy, L. Construction of the food and nutrition security policy in Brazil: Strategies and challenges in the promotion of
intersectorality at the federal government level. Cien. Saude Colet. 2009, 14, 851–860. [CrossRef] [PubMed]

80. Sichieri, R.; Dos Santos Barbosa, F.; Moura, E.C. Relationship between short stature and obesity in Brazil: A multilevel analysis.
Br. J. Nutr. 2010, 103, 1534–1538. [CrossRef] [PubMed]

81. Conde, W.L.; Borges, C. The risk of incidence and persistence of obesity among Brazilian adults according to their nutritional
status at the end of adolescence. Rev. Bras. Epidemiol. 2011, 14, 71–79. [CrossRef] [PubMed]

82. Malta, D.C.; Andrade, S.C.; Claro, R.M.; Bernal, R.T.I.; Monteiro, C.A. Trends in prevalence of overweight and obesity in adults in
26 Brazilian state capitals and the Federal District from 2006 to 2012. Rev. Bras. Epidemiol. 2014, 17, 267–276. [CrossRef] [PubMed]

83. Bernal, R.T.I.; Malta, D.C.; Iser, B.P.M.; Monteiro, R.A. Method for projecting indicators for the goals of the Strategic Action Plan
for Tackling Chronic Non-Communicable Diseases in Brazil according to Capitals and the Federal District. Epidemiol. Serviços
Saúde 2016, 25, 455–466. [CrossRef]

84. Ferreira, A.P.S.; Szwarcwald, C.L.; Damacena, G.N. Prevalence of obesity and associated factors in the Brazilian population: A
study of data from the 2013 National Health Survey. Rev. Bras. Epidemiol. 2019, 22, E190024. [CrossRef]

85. Flores-Ortiz, R.; Malta, D.C.; Velasquez-Melendez, G. Adult body weight trends in 27 urban populations of Brazil from 2006 to
2016: A population-based study. PLoS ONE 2019, 14, e0213254. [CrossRef] [PubMed]

86. Gomes, D.C.K.; Sichieri, R.; Junior, E.V.; Boccolini, C.S.; de Moura Souza, A.; Cunha, D.B. Trends in obesity prevalence among
Brazilian adults from 2002 to 2013 by educational level. BMC Public Health 2019, 19, 965. [CrossRef] [PubMed]

87. Malta, D.C.; da Silva, A.G.; Tonaco, L.A.B.; de Fátima Freitas, M.I.; Velasquez-Melendez, G. Time trends in morbid obesity
prevalence in the Brazilian adult population from 2006 to 2017. Cad. Saúde Pública 2019, 35, e00223518. [CrossRef] [PubMed]

88. Vale, D.; De Morais, C.M.M.; Pedrosa, L.F.C.; Ferreira, M.A.F.; Oliveira, A.G.R.C.; Lyra, C.O. Spatial correlation between excess
weight, purchase of ultra-processed foods, and human development in Brazil. Cienc. Saude Coletiva 2019, 24, 983–996. [CrossRef]
[PubMed]

89. Wagner, K.J.P.; Boing, A.F.; Cembranel, F.; Boing, A.C.D.S.; Subramanian, S.V. Change in the distribution of body mass index
in Brazil: Analysing the interindividual inequality between 1974 and 2013. J. Epidemiol. Community Health 2019, 73, 544–548.
[CrossRef] [PubMed]

90. Brebal, K.M.M.; da Silveira, J.A.C.; de Menezes, R.C.E.; Epifânio, S.B.O.; Marinho, P.M.; Longo-Silva, G. Weight gain and changes
in nutritional status of brazilian adults after 20 years of age: A time-trend analysis (2006–2012). Rev. Bras. Epidemiol. 2020, 23,
E200045. [CrossRef] [PubMed]

91. Abbade, E.B. Evolution of obesity and noncommunicable diseases in populations in the capitals of Brazil between 2006 and 2018.
Medicina (Ribeirão Preto) 2021, 54, e-171413. [CrossRef]

92. Carvalho, S.R.S.; Silva, V.R. Overweight in Brazil: Evolution and interface with health policies. Rev. Pesqui. Cuid. Fundam. Online
2022, 14, e11459. [CrossRef]

93. Silva, R.P.C.; Vergara, C.M.A.C.; Sampaio, H.A.C.; Vasconcelos Filho, J.E.; Strozberg, F.; Ferreira Neto, J.F.R.; Mafra, M.L.P.; Filho,
C.G.; Carioca, A.A.F. Food and Nutrition Surveillance System: Temporal trend of coverage and nutritional status of adults
registered on the system, Brazil, 2008–2019. Epidemiol. Serviços Saúde 2022, 31, e2021605. [CrossRef]

94. Batista Filho, M.; Rissin, A. Nutritional transition in Brazil: Geographic and temporal trends. Cad. Saúde Pública 2003, 19,
S181–S191. [CrossRef]

95. Monteiro, C.A.; Conde, W.L.; Castro, I.R.R. The changing relationship between education and risk of obesity in Brazil (1975–1997).
Cad. Saúde Pública 2003, 19, S67–S75. [CrossRef] [PubMed]

96. Lobato, J.C.P.; Costa, A.J.L.; Sichieri, R. Food intake and prevalence of obesity in Brazil: An ecological analysis. Public Health Nutr.
2009, 12, 2209–2215. [CrossRef] [PubMed]

https://doi.org/10.1111/obr.13126
https://doi.org/10.1590/s1679-49742020000400026
https://doi.org/10.1590/0103-11042020e411
https://doi.org/10.1152/ajpheart.00268.2020
https://www.ncbi.nlm.nih.gov/pubmed/32412779
https://doi.org/10.1097/JOM.0000000000000539
https://www.ncbi.nlm.nih.gov/pubmed/26461859
https://doi.org/10.1159/000480404
https://www.ncbi.nlm.nih.gov/pubmed/29020681
https://doi.org/10.26633/RPSP.2020.32
https://doi.org/10.1590/S1413-81232009000300020
https://www.ncbi.nlm.nih.gov/pubmed/19547784
https://doi.org/10.1017/S0007114509993448
https://www.ncbi.nlm.nih.gov/pubmed/20070916
https://doi.org/10.1590/S1415-790X2011000500008
https://www.ncbi.nlm.nih.gov/pubmed/22002144
https://doi.org/10.1590/1809-4503201400050021
https://www.ncbi.nlm.nih.gov/pubmed/25054269
https://doi.org/10.5123/S1679-49742016000300002
https://doi.org/10.1590/1980-549720190024
https://doi.org/10.1371/journal.pone.0213254
https://www.ncbi.nlm.nih.gov/pubmed/30840675
https://doi.org/10.1186/s12889-019-7289-9
https://www.ncbi.nlm.nih.gov/pubmed/31319818
https://doi.org/10.1590/0102-311x00223518
https://www.ncbi.nlm.nih.gov/pubmed/31531522
https://doi.org/10.1590/1413-81232018243.35182016
https://www.ncbi.nlm.nih.gov/pubmed/30892519
https://doi.org/10.1136/jech-2018-211664
https://www.ncbi.nlm.nih.gov/pubmed/30782854
https://doi.org/10.1590/1980-549720200045
https://www.ncbi.nlm.nih.gov/pubmed/32491047
https://doi.org/10.11606/issn.2176-7262.rmrp.2021.171413
https://doi.org/10.9789/2175-5361.rpcfo.v14.11459
https://doi.org/10.1590/s1679-49742022000100019
https://doi.org/10.1590/S0102-311X2003000700019
https://doi.org/10.1590/S0102-311X2003000700008
https://www.ncbi.nlm.nih.gov/pubmed/12886437
https://doi.org/10.1017/S1368980009005527
https://www.ncbi.nlm.nih.gov/pubmed/19379545


Int. J. Environ. Res. Public Health 2024, 21, 1022 22 of 22

97. Costa, L.C. Prevalence of risk factors for non-communicable diseases in the adult population of 18 Brazilian capitals: A household
survey. Master’s Thesis, Universidade Federal do Estado do Rio de Janeiro, Centro de Ciências Biológicas e da Saúde, Rio de
Janeiro, Brazil, 2010.

98. Lobato, J.C.P.; Kale, P.L.; Velarde, L.G.C.; Szklo, M.; Costa, A.J.L. Correlation between mean body mass index in the population and
prevalence of obesity in Brazilian capitals: Empirical evidence for a population-based approach of obesity Disease epidemiology—
Chronic. BMC Public Health 2015, 15, 322. [CrossRef] [PubMed]

99. Amann, V.R.; dos Santos, L.P.; Gigante, D.P. Association of excess weight and obesity and mortality in Brazilian state capitals and
Argentine provinces. Cad. Saúde Pública 2019, 35, e00192518. [CrossRef] [PubMed]

100. Batista Filho, M.; Miglioli, T.C.; Santos, M.C. Anthropometric normality in adults: The geographical and socio-economic paradox
of the nutritional transition in Brazil. Rev. Bras. De Saúde Matern. Infant. 2007, 7, 487–493. [CrossRef]

101. Oliveira, M.L.; Silva, E.N.; Santo, L.M.P. Cost of obesity for the national health system in Brazil: An application of the cost-of-illness
method. Ann. Nutr. Metab. 2013, 63 (Suppl. 1), 1129–1130.

102. Pavão, A.L.B.; Werneck, G.L.; Campos, M.R. Self-rated health and the association with social and demographic factors, health
behavior, and morbidity: A national health survey. Cad. Saúde Pública 2013, 29, 723–734. [CrossRef] [PubMed]

103. Fisberg, M.; Kovalskys, I.; Gómez, G.; Rigotti, A.; Cortés, L.Y.; Herrera-Cuenca, M.; Yépez, M.C.; Pareja, R.G.; Guajardo, V.;
Zimberg, I.Z.; et al. Latin American Study of Nutrition and Health (ELANS): Rationale and study design. BMC Public Health 2015,
16, 93. [CrossRef]

104. Kudel, I.; Alves, J.S.; Goncalves, T.M.; Kull, K.; Nørtoft, E. The association between body mass index and health and economic
outcomes in Brazil. Diabetol. Metab. Syndr. 2018, 10, 20. [CrossRef]

105. Ministério da Saúde. Situação Alimentar e Nutricional no Brasil: Excesso de Peso e Obesidade da População Adulta na Atenção Primária à
Saúde; Ministério da Saúde: Brasília, Brazil, 2020.

106. Teo, K.; Li, W.; Chow, C.; Vaz, M.; Rangarajan, S.; Yusuf, S. Impact of Societal Influences on Chronic Noncommunicable Diseases
in Low, Middle, and High Income Countries: The Prospective Urban Rural Epidemiology (PURE) Study. Circulation 2010, 122,
E177. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1186/s12889-015-1637-1
https://www.ncbi.nlm.nih.gov/pubmed/25885330
https://doi.org/10.1590/0102-311x00192518
https://www.ncbi.nlm.nih.gov/pubmed/31800787
https://doi.org/10.1590/S1519-38292007000400017
https://doi.org/10.1590/S0102-311X2013000800010
https://www.ncbi.nlm.nih.gov/pubmed/23568302
https://doi.org/10.1186/s12889-016-2765-y
https://doi.org/10.1186/s13098-018-0322-9
https://doi.org/10.1016/j.ahj.2009.04.019

	Introduction 
	Materials and Methods 
	Protocol and Registration 
	Search Strategy 
	Outcomes 
	Eligibility Criteria 
	Study Selection and Data Extraction 
	Quality Assessment 
	Statistical Analyses 

	Results 
	Studies Characteristics 
	Quality Assessment 
	Meta-Analysis Results 
	Obesity Prevalence in Brazilian’s Adulthood 

	Discussion 
	Conclusions 
	References

