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To carry out a systematic review to identify the prevalence of overweight and obesity in the adult
indigenous population in Brazil. The databases used were PubMed, Scopus, Virtual Health Library (VHL),
and Science Direct, with the following search strategy: “overweight” OR “obesity” AND “indigenous” OR
“tribe” AND “Brazil”. For the meta-analysis, RStudio® software was used. Were 22 articles included. The

Keyyvords: ) combined effect of the meta-analysis studies showed a global prevalence of overweight and obesity of
lP“d'gT“O“S Population 45%. Approximately half (45%) of indigenous Brazilian adults have excess weight. These findings high-
oi/eev;\:cﬁt light the need to implement public policies for the prevention and treatment of these morbidities.
Obesity & © 2019 Diabetes India. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

Overweight and obesity are defined as excessive accumulation
of body fat and are considered risk factors for a number of chronic
non-communicable diseases (CNCDs), including diabetes, cardio-
vascular diseases, and cancer [1]. They are considered a public
health problem throughout the world, being a progressive phe-
nomenon in both urban and rural areas. According to data from the
World Health Organization, worldwide obesity has almost tripled
since 1975. By 2016, about 39% of adults aged 18 or over were
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overweight and 13% were obese [2].

The prevalence of overweight and obesity has also increased
among indigenous populations. Some studies report higher rates of
obesity among indigenous peoples when compared to the general
population [3—5]. This may be related to socioeconomic transitions,
generally linked to changes in subsistence activities and new forms
of work, which may lead to changes in eating habits and physical
activity practice [6,7]. In recent years, there has been a reduction in
traditional hunting and farming activities and an increase in the
access to industrialized products [8]. In addition, indigenous di-
etary habits vary according to geographical location, ethnicity, level
of education, and socioeconomic status [9].

Although indigenous people make up less than 5% of the world's
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population, they account for almost 15% of the worlds poor [10].
With limited income, they are more likely to have restricted food
choices, particularly with regard to choosing nutritious foods. In
addition to the increase in overweight and obesity [3,11,12], many
tribes lack health services and specific actions in the field of
indigenous health to control CNCDs [6,13].

Table 1

N.R. Baldoni et al. / Diabetes & Metabolic Syndrome: Clinical Research & Reviews 13 (2019) 1705—1715

Indigenous people are recognized for having unique social,
cultural, and health needs, but there is a lack of general data on
excess weight in indigenous populations [3]. In Brazil, indigenous
representativeness in national surveys on nutritional status is small
compared to the rest of the population [ 14]. The I National Survey of
Health and Nutrition of Indigenous Peoples (I Inquérito Nacional de

Variables of the studies that identified prevalence of overweight and obesity in Brazilian indigenous adults (n=22).

Reference Study design and Sample Ethnicity/Place of Age group Method used to Prevalence of excess weight and other morbidities
methodological size residence (rural, estimate overweight
quality® urban, or village) and obesity
[19] Cross-sectional 61 Parakana/Village 18 years or BMI The prevalence of overweight and obesity were 18.03% and 0%,
15 points over respectively. No case of SAH was observed.
[20] Descriptive 929 Parkatéjé/Village 20 years or BMI The prevalence of overweight and obesity were 34.4% and 6.1%,
15 points over respectively.
[21] Descriptive 1,170  Xavante/Village 20 years or BMI In Sao José, the prevalence of overweight and obesity was 78%. In
16 points over the Eténitépa ethnic group, the prevalence of overweight and
obesity was 48%.
[22] NI 151 Guarani-Mbya/ 15 years or BMI, WC The prevalence of overweight and obesity were 21.9% and 4.8%,
17 points Village over HC and WHR respectively. The prevalence of the other morbidities or parameters
were: 44.5% for WHR, 4.8% for SAH, 2.8% for lipid alterations in total
cholesterol, and 12.6% for triglycerides.
[23] Cross-sectional 90 Parkatéjé/Village 20 years or BMI and WHR The prevalence were: 67.8% for overweight, 14.4% for obesity,
16 points over 72.2% for central obesity, 4.4% for SAH, 44.4% for dyslipidemia, 5.6% for
hyperuricemia, 1.1% for impaired fasting glycemia, and 1.1% for DM.
[24] NI 206 Xavante/Village 18 years or BMI, AC and Triceps The prevalence of overweight and obesity were 69.9% and 19.2%,
19 points over skin fold respectively.
[25] NI 201 Arudk/Village 20 years or BMI and AC The prevalence of overweight and obesity were 51.8% and 15%,
14 points over respectively. The other morbidities were dyslipidemia, with 77.1%,
and SAH, with 37.7% of prevalence.
[26] NI 100 Wari/Village 20 years or BMI The prevalence of obesity was 1%. Most of the population (87.4%)
19 points over was eutrophic.
[27] NI 252 Surui/Village 20 years or BMI, WC, HC The prevalence of overweight and obesity were 40.1% and 16.3%,
17 points over AC and Body fat respectively.
(bioimpedance)
[28] Cross-sectional 153 Xavante/Village 20 years or BMI, WC, AC The prevalence of overweight and obesity was 69%.
17 points over (between Triceps and
20 and 88) subscapular skin fold
[29] Descriptive 251 Karib/Village 20 years or BMI The prevalence of overweight and obesity were 39.3% and 6.8%,
15 points over respectively. The prevalence of other morbidities were: 68% for
dyslipidemia and 15.4% for SAH.
[30] NI 86 Suya/Village 20 years or BMI, WC, AC The prevalence of overweight and obesity were 46.5% and 12.8%,
16 points over Skin folds (triceps, respectively. The prevalence of other morbidities were: 38.4% for
biceps, subscapulr,  central obesity, 26.7% for SAH, 4% for impaired fasting glycemia, 63.9%
and supra-iliac) for dyslipidemia, and 21.9% for MS.
[31] Cross-sectional 45 Kaingang/NI 20 years or BMI and WC The prevalence of overweight and obesity were 33.7% and 12.8%,
13 points over respectively.
[32] Cross-sectional 82 Kaingang/Village 15 years or BMI, WC, HC and The prevalence of overweight and obesity were 37.8% and 26.8%,
16 points over WHR respectively. The prevalence of the other morbidities were: 9.8% for
fasting hyperglycemia, 4.9% for hypercholesterolemia, 13.4% for
reduced HDL cholesterol, 11% for hypertriglyceridemia, 37.8% for
abdominal obesity, 26.8% for SAH, and 46.3% for anemia.
[33] Cross-sectional 606 Guarani, Kaiowd, and Between 18 BMI and WC The prevalence of overweight and obesity were 23.4% and 39.6%,
16 points Terena/Village and 69 years respectively. The prevalence of the other morbidities were: 4.5% for
DM, 2.2% for impaired glucose tolerance, and 29.7% for SAH.
[34] Cross-sectional 251 Surui/Village 20 years or BMI, WC The prevalence of overweight and obesity were 40.2% and 15.9%,
16 points over And WHR respectively. The prevalence of SAH was 2.8%.
[35] Cohort 78 Khisédje 20 years or BMI and WC The prevalence of excess weight was 30.4%. The prevalence of the
13 points Village over other morbidities were: 37.5% for MS,47.4% for hypertriglyceridemia,
38.9% for SAH, 29.1% for hypercholesterolemia, 25% for low HDL
cholesterol, 10.4% for high LDL cholesterol, and 2.9% for DM.
[36] Cross-sectional 974 Xavante/Village 20 years or BMI and Electrical The prevalence of obesity was 46%.
18 points over bioimpedance
[12] Descriptive and 178 Kaingang and Between 18 BMI The prevalence of overweight in the Guarani and Kaingang groups
cross-sectional Guarani/Urban and 45 years were 32.2% and 41.0%, respectively, and 3.2% and 12.8% for obesity,
15 points respectively.
[6] Cross-sectional 794 Xukuru do Ororubd/ Between 19.1 BMI The prevalence of overweight and obesity were 33.6% and 14.9%,
18 points Village and 59 years respectively. The prevalence of malnutrition and eutrophy were 2.6%
and 48.9%, respectively.
[5] Cross-sectional 1,608  Kaiowad, Guarani, and 18 years or BMI and WC The prevalence of overweight and obesity were 61.0% and 23.2%,
18 points Terena/Village over respectively. The prevalence of DM was 5.8%.
[37] Cross-sectional 355 Kaingang/Village 20 years or BMI and WC The prevalence of overweight and obesity were 34% and 33.1%,
18 points over respectively. The prevalence of SAH was 46.2%.

2 NI: Not informed; BMI: Body mass index; WC: Waist circumference; HC: Hip Circumference; WHR: Waist-hip Ratio; AC: Arm circumference; DM: Diabetes mellitus; SAH:
Systemic arterial hypertension; MS: Metabolic syndrome. * Evaluation of methodological quality according to the quality score proposed by Downs & Black (1998) [17].
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Satide e Nutrigao dos Povos Indigenas), conducted between 2008 and
2009, evaluated the nutritional status of children under five years
of age and women between 14 and 49 years of age only [15].
Therefore, the objective of this systematic review was to estimate
the prevalence of overweight and obesity among the adult indig-
enous populations of Brazil.

2. Materials and method

Study Design: A systematic review was conducted according to
the Preferred Reporting Items for Systematic Reviews and Meta-
analyses guideline- The PRISMA Statement [16].

Hypothesis: The prevalence of overweight and obesity in the
Brazilian indigenous population is high.

Guiding question: “What is the prevalence of overweight and
obesity in the adult indigenous population in Brazil?”

Eligibility criteria: From the guiding question the “PCOT” was
established: “P” (problem situation): Brazilian indigenous pop-
ulation;“C” (condition): Overweight or obesity; “O” (Outcome):
Prevalence of excess weight in the adult indigenous population; “T”
(Period of time to be studied): No time limit was imposed for the
selection of articles. Those articles describing the prevalence of
overweight and/or obesity in indigenous adults were considered
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eligible, with no language restriction. Review articles, editorials,
letters to the editor, news items, commentaries, dissertations, and
theses were excluded.

Information sources: The search for publications was carried
out in the PubMed, Scopus, Virtual Health Library, and Science
Direct databases, with studies published up to December 14, 2017,
without restricting the starting date of the collection, since the
objective was to recover the maximum number of articles that
estimated the prevalence of overweight and/or obesity in the adult
indigenous population, regardless of the year of publication.

Search strategy: To perform the search, the options “Advanced
search”and“Allfields” were selected. In the Science Direct database
the words were inserted in the “Expert search” input field. The
keywords were combined with Boolean operators for the search
strategy: (overweight OR obesity) AND (indigenous OR tribe) AND
(Brazil).

The search was performed independently by two researchers
(NRB and JAA) to avoid bias in the selection and exclusion of
studies. After selection, in case of disagreement between the two
researchers, a third researcher evaluated the manuscript and, by
consensus, the final decision of the articles to be included in the
present review was made.

Selection of the studies: After selection of the articles from
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Fig. 1. PRISMA flowchart.

From: [16]. Preferred Reporting Items for Systematic Reviews and Meta-analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097. For more

information, visit: www.prisma-statement.org [16].
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each database, the duplicate publications were excluded. To detect
any relevant evidence that may not have been retrieved by the
search strategy, a search for articles in the reference list of the
studies included in the review was also carried out.

Data collection: The articles that met the inclusion criteria were
read in full, and during this phase the variables collected were: type
of study, sample size, ethnicity, place of residence (rural, urban, or
village), method used to estimate overweight and/or obesity, and
prevalence of excess weightand other morbidities (Table 1).

Additional analyses: The Kappa coefficient was used to assess
the degree of agreement between the two evaluators (NRB and
JAA). This test was performed with 95% confidence intervals with
Stata software, version 11.0. This systematic review was registered
in PROSPERO: CRD42017057409.

Quality evaluation: To evaluate the quality of the studies
included in the review, the methodological quality score proposed
by Downs and Black (1998) was used [17]. It is a tool composed of
27 scoring items, which allows the evaluation of internal validity,
external validity, and the statistical power of the study. Five items
referring to experimental studies were excluded. In all, 22 items
were evaluated, and to be categorized as presenting high meth-
odological accuracy, the studies had to have scores higher than 16
points and a classification higher than 70% in the methodological
evaluation. Quality assessment was performed independently by
two researchers (GCSA and NRB), and divergences between as-
sessments were resolved by reaching a consensus with a third
researcher.

Data analysis: After reading the studies in full, data were
extracted from each study and inserted into a Microsoft Excel
spreadsheet. In the cases of studies in which the data of interest for
meta-analysis were not described in the manuscripts, e-mails were
sent to corresponding authors to obtain the necessary information.
The meta-analysis was calculated with a random effect model, with
a 95% confidence interval (CI), using RStudio® software and the
meta and metafor packages and metaprop commands. The statis-
tical heterogeneity between the studies was analyzed by the
random effect model, and inconsistency was estimated by the I-
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square statistic (1) considering up to 50%. The existence of publi-
cation bias was evaluated through the visual inspection of the
funnel graph and the calculation of the Begg'stest. The results of the
meta-regression were presented in bubble charts.

3. Results

A total of 1,327 articles were identified, of which 83 were du-
plicates. After reading the titles and abstracts, two researchers (NRB
and JAA) selected 24 articles each, with 22 articles in common. The
degree of agreement between the two researchers was considered
almost perfect (kappa coefficient =0.9150) [18]. After discussion
among the authors, 26 articles were selected for full reading. Full
analysis of these articles revealed that 19 studies fulfilled the in-
clusion criteria (Fig. 1).

The reasons to exclude seven articles were: absence of data on
prevalence of overweight and/or obesity (n = 3), different articles
with data from the same study (n = 2), indigenous people over 40
years of age (n=1), and absence of accurate weight information
(the weight was estimated) (n=1). From the 19 articles selected,
the list of references (712 papers) was analyzed and three publi-
cations were chosen, totaling 22 articles included in the review
sample.

The studies were arranged in chronological order to facilitate
the identification of historical evolution. It was observed that there
was a predominance of studies performed in the following regions
of Brazil: Center-west, 45.4% (n=10), followed by North, 27.3%
(n=6), South, 18.2% (n = 4), Southeast, 4.5% (n = 1), and Northeast,
4.5% (n=1). Regarding study design, 50.0% (n=11) were trans-
versal, followed by studies that did not inform the design 27.3%
(n=6), descriptive 13.6% (n=3), descriptive transversal 4.5%
(n=1), and cohort studies 4.5% (n=1). The sample size of the
studies ranged from 45 to 1,608 people [5,31].

Concerning ethnicity, it was found that 18.2% (n=4) of the
sample belonged to the Xavante; 13.6% (n=3) Kaingang; 9.1%
(n=2) Parkatéjée; 9.1% (n =2) Kaiowa, Guarani and Terena; 9.1%
(n=2) Surui; 4.5% (n=1) Parakana; 4.5% (n=1) Guarani-Mbya;

Study Events Total Proportion 95%-Cl Weight
Anjos et al. 2011 53 82 Pl 0.65 [0.53;0.75] 4.5%
Boaretto et al. 2015 65 178 - 0.37 [0.29;0.44] 4.7%
Bresan et al. 2013 239 355 . ) 0.67 [0.62;0.72] 4.7%
Capelli et al. 2001 40 99 —EE 0.40 [0.31;0.51] 4.6%
Cardoso et al. 2001 40 151 = 0.26 [0.20;0.34] 4.6%
Castro et al. 2010 42 45 —& 0.93 [0.82;0.99] 3.2%
Favaro et al. 2015 267 794 =i 0.34 [0.30;0.37] 4.8%
Gimeno et al. 2007 134 201 . 0.67 [0.60;0.73] 4.7%
Gimeno et al. 2009 116 251 . 0.46 [0.40;0.53] 4.7%
Gugelmin et al. 2001 95 1170 0.08 [0.07;0.10] 4.7%
Kuhn et al. 2014 328 974 0.34 [0.31;0.37] 4.8%
Leite et al. 2006 93 206 . 0.45 [0.38;0.52] 4.7%
Leite et al. 2007 11 100 =+— 0.11 [0.06;0.19] 4.2%
Lourenco et al. 2008 143 252 PO 0.57 [0.50;0.63] 4.7%
Mazzucchetti et al. 2014 24 78 —— 0.31 [0.21;0.42] 4.4%
Nascimento et al. 1997 11 61 —&— 0.18 [0.09;0.30] 4.2%
Oliveira et al. 2011 382 606 L 0.63 [0.59;0.67] 4.8%
Oliveira et al. 2015 986 1608 0.61 [0.59;0.64] 4.8%
Salvo et al. 2009 40 86 —a 0.47 [0.36;0.58] 4.5%
Tavares et al. 2003 74 90 — 0.82 [0.73;0.89] 4.4%
Tavares et al. 2013 76 251 B 0.30 [0.25;0.36] 4.7%
Welch et al. 2009 76 153 — 0.50 [0.41;0.58] 4.6%
Random effects model 7791 = 0.45 [0.36; 0.54] 100.0%
Heterogeneity: = 98%), 2= 0.7398, p < 0.01
02 04 06 08

Fig. 2. Forest plot of the prevalence of obesity and overweight Brazilian indigenous populations.
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45% (n=1) Arudk; 4.5% (n=1) Wari; 4.5% (n=1) Karib; 4.5%
(n=1) Suya; 4.5% (n=1) Khisédjé; 4.5% (n=1) Kaingangand
Guarani; and 4.5% (n = 1) to the Xukuru do Ororuba.

The majority of the examined indigenous people lived in villages
(90.9%, n=20), followed by urban areas (4. %, n=1) and not
informed ocations (4.5%, n=1). Only 18.2% (n=4) of the studies
presented the age group of the participants, the others only cited
the starting age from which the people were included in the sam-
ple. Most studies (63.6%, n = 14) considered the adult population as
aged 20 years and over, followed by 18 years (22.7%, n = 5), 15 years
(9.1%, n=2), and 19.1 years (4.5%, n=1).

Body mass index (BMI) was the method used to estimate over-
weight and obesity in all studies. Seven investigations used only
BMI, and the others (15 articles) also resorted to other anthropo-
metric measures: waist circumference (n=11), waist-hip ratio
(n=5), arm circumference (n=>5), hip circumference (n = 3), tri-
ceps (n = 3), subscapular skinfold (n = 2), biceps (n = 1), suprailiac
(n=1), and bioimpedance (n=2).

Among the 22 articles analyzed, 12 (54.5%) presented a
description of some type of morbidity: systemic arterial hyper-
tension (SAH) (n = 10), diabetes mellitus (DM) (n = 5), dyslipidemia
(n=15), hyperuricemia (n = 1), glucose tolerance (n=2), impaired

fasting glycemia (n=3 central obesity (n=3), total cholesterol
(n=3), triglycerides (n=2), metabolic syndrome (MS) (n=2),
hypercholesterolemia, reduced high density lipoprotein (HDLc)
(n=1), elevated low density lipoprotein (LDLc) (n = 1), and anemia
(n=1) (Table 1).

Regarding the methodological quality of the articles, 68.2%
(n=15) had scores higher than 16 points, with a response-rate
ratio higher than 70%, and were considered studies with high
methodological quality. The remaining 31.8% (n =7) were consid-
ered well-designed studies but did not detail the distribution of the
main confounding factors. No study was excluded because of
insufficient methodological quality.

The data grouped into meta-analysis combining the prevalence
of obesity and overweight in 22 studies with 7,791 indigenous
people did not show significant differences in the prevalence of
obesity and overweight indigenous populations (Fig. 2). The prev-
alence of the overall combined effect was 45% (95% Cl = 0.36; 0.54);
with significant (p <0.01) and considerable (I?>=98%) heteroge-
neity. To explore this heterogeneity between the studies, analyses
of subgroups of indigenous people with obesity and overweight by
region and ethnicity, and by meta-regression were performed.

Regarding the estimated combined effect in the analyses of

Study Events Total Proportion 95%-Cl Weight
region = Midwest

Gimeno et al. 2007 104 201 : — 052 [045,059] 54%
Gimeno et al. 2009 99 251 1—-—— 0.39 [0.33;046] 55%
Gugelmin et al. 2001 95 1170 i 0.08 [007,010] 56%
Kuhn et al. 2014 328 974 0.34 [0.31;037] 57%
Leite et al. 2006 93 206 — 045 [0.38;052] 54%
Nascimento et al. 1997 1M1 61 —=— 0.18 [0.09;0.30] 4.3%
Oliveira et al. 2011 142 606 — 023 [0.20;0.27] 56%
Oliveira et al. 2015 613 1608 i 0.38 [0.36;041] 57%
Salvo et al. 2009 29 86 —= 034 [0.24,045 50%
Random effect wode 5163 {:_ 0.3 :u_;)}‘ \w_;ji 18 1%
Heterogeneity: 1< = 98% 12=04570, p <00 H

region = North

Capelli et al. 2001 CT . _.__ 034 [0.25,045] 51%
Lourenco et al. 2008 102 252 e 040 [0.34,047] 55%
Tavares et al. 2003 61 90 —— 068 [057,077] 50%
Welch et al. 2009 76 153 —e— 050 [041;058) 53%
Random effects mode 504 R 0.48 [0.36; 0.60] 20.8
Heterogeneity: I"=88%, 1" =0.2270,p< 0.0

region = Northeast

Favaro et al. 2015 267 794 L] 0.34 [0.30,037] 57%
Random effects mode 194 < 0.34 [0.30; 0.37] 3.1%
region = South :

Anjos et al. 2011 3 82 —— 038 [0.27,049) 50%
Boaretto et al. 2015 48 178 — 027 [0.21;0.34] 53%
Bresan et al. 2013 121 355 i 034 [029, 039 55%
Castro et al. 2010 20 45 ——-— 0.44 [0.30;060] 45%
Random effects model 660 < 0.34 [0.28; 0.40] 20.3%
Heterogeneity: /< = 54 =0 =

region = Southeast '

Cardoso et al. 2001 33 151 —_— 0.22 [0.16;029] 51%
Random eff mode 151 - 0.22 [0.16; 0.29] 5.1%
Heterogeneity applicable

Random effects model 7362 g 0.34 [0.29; 0.41] 100.0%

Heterogeneity: I° = 96%, 1°=0.3241, p <000 1 |

01020304050607

Fig. 3. Forest plot of prevalence of overweight in Brazilian indigenous populations by region.
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Fig. 4. Forest plot of prevalence of overweight in Brazilian indigenous populations by ethnicity.
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Fig. 5. Forest plot of the prevalence of obesity in Brazilian indigenous populations by region.

subgroups by region and ethnic group, overweight was more
prevalent in two ethnic groups, Parkatéjé (68%) and Arudk (52%). In
the Northern region, the prevalence was 48% (95% Cl = 0.36; 0.60)
(Figs. 3 and 4).

The prevalence of obesity was higher in the Guarani, Kaiow3,
and Terena ethnic groups, with 31% of a population of 2,214
indigenous people examined in two studies, and in the South re-
gion, with 27% (95% Cl = 0.15; 0.44) (Figs. 5 and 6).

The meta-regression analysis revealed no association between
the heterogeneity found and average age, sample size, or propor-
tion of men in the studies examined. In general, there was a wide
variation in estimates of prevalence of overweight and obesity, and
a progressive increase in prevalence over the years, predominantly
in 12 studies [5—7,9,10,13—18,22], but this variable explains only
5.56% of the heterogeneity found in the studies. Both methodo-
logical and statistical heterogeneity contributed to the increase in
the inconsistency found (Fig. 7).

Funnel chart shows asymmetry between the investigations,
pointing out the probability of studies with small samples or in-
vestigations with negative results not having been published
(Fig. 8). The value of the coefficient calculated in Begg's test was

p=0.8879.

4. Discussion

The present systematic review showed high rates of overweight
and obesity in the Brazilian indigenous population, with a preva-
lence of 33% and 16% of these conditions, respectively, after analysis
of the grouped data. Overweight was more prevalent in the
Parkatéjé (68%) and Arudk (52%) ethnic groups, and the prevalence
of obesity was higher in the Guarani, Kaiowd, Terena (31%) and
Khisédjé (31%) ethnic groups. These results corroborate the fact
that overweight and obesity are a public health challenge for the
entire population, including developing countries and indigenous
groups.

Brazil has one of the lowest relative frequencies of indigenous
populations, since this group represents 0.4% of the population of
the country. Despite the reduced number of indigenous people in
Brazil, they have a marked ethnic and linguistic diversity. Currently,
more than 300 indigenous ethnic groups with 274 different lan-
guages live in the country. In the present investigation, the most
studied ethnicity was the Xavante, a fact that can be reinforced by
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Fig. 6. Forest plot of the prevalence of obesity in Brazilian indigenous populations by ethnicity.
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the data obtained in the 2010 census. This survey identified 305
ethnic groups, and Xavante is one of the 15 ethnic groups with the
highest number of indigenous people in Brazil [38]. In addition, the
prominence of the Xavante group can be justified by the location of
the villages, which may favor the access of researchers, and the
easiness of communication, given that indigenous people from this
group speak Portuguese.

Regarding the place of residence, the majority of the indigenous
people lived in villages, which can be a positive point, since in these
places they conserve their traditional habits such as fishing, hunt-
ing, and planting food, compared to the indigenous people who
share an environment with the non-indigenous population. How-
ever, a systematic review with indigenous Australians showed that

members of remote communities had malnutrition, excessive
smoking, lower levels of HDLc, and a sedentary lifestyle [39].
Therefore, the ideal scenario is that indigenous people are assisted
by indigenous health teams that can guide them on health issues.
Ideally, these professionals should speak the same language as the
indigenous population and know and respect the culture of that
population.

It was observed that there was no consensus on the threshold of
adulthood. The authors of each study examined in the present re-
view considered a different age. The lack of standardization of
adulthood is one of the obstacles to an accurate nutritional diag-
nosis, since reference values for adolescents, adults, and elderly
people are different. Given this situation, a study that standardizes
the age of the indigenous population would be relevant.

Most of the studies used BMI to estimate overweight and
obesity, and this can be justified by the simplicity, low operational
cost, and speed of the method. However, it is a questionable tech-
nique because this index expresses only the total body mass,
making it impossible to differentiate between lean mass and fat
mass [40,41]. Therefore, individuals with more developed muscle
mass may be considered obese, such as athletes and some sup-
posedly more active populations [42]. The same case may apply to
the indigenous population because many of their daily activities
favor a greater development of lean mass, which gives them a high
BMI. However, it is important to discuss the adequacy of this index
to assess the nutritional status of indigenous populations, since it is
a method widely used by researchers.

There was a high prevalence of SAH, DM, and MS among the
investigated indigenous people, which are morbidities known to be
related to excess weight. In addition to the high prevalence of
excess weight among indigenous people, there has also been a
profound change in their lifestyles in the last decades, with a
decrease in traditional practices and limited access to fresh and
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minimally processed foods.

These have been replaced by products with a high density of
calories, sugars, saturated fats, and sodium, and low levels of pro-
tein, fibers, and micronutrients [43,44]. Indigenous health is a
problem not only in Brazil. A study by Morisako et al. (2017) with
Hawaiian natives showed that indigenous people frequently
experience social marginalization and racial discrimination in the
health environment, which leads to unfavorable health outcomes
[45].

The prevalence of overweight and obesity was 33% and 16%,
respectively. In Brazil, few studies assessed the state of health of the
indigenous population because of barriers that still exist to carry
out research with this population. These findings corroborate
worldwide data that in the non-indigenous adult population, about
39% of adults presented overweight and 13% obesity [2]. A sys-
tematic review conducted in Canada aiming to assess the preva-
lence of excess weight presented a lower rate of 29.7% [46].

5. Conclusion

It was concluded that overweight is more prevalent in two
ethnic groups, Parkatéjé (68%) and Arudk (52%), based on the
analysis of studies on the prevalence of overweight and obesity in
Brazilian adult indigenous populations. The highest prevalence of
obesity occurred in the Guarani, Kaiowd, and Terena ethnic groups
(31%). Considering the overall combined effect, the prevalence of
overweight and obesity was 45%, respectively. Given this evidence,
efficient and lasting nutritional food surveillance becomes an
important measure, which should be incorporated in indigenous
health services and health information systems. Scientific evidence
on indigenous health is important to develop specific responses
and appropriate policies for these populations.
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