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Abstract

This cross-sectional study describes the preva-
lence of high blood pressure (HBP; measured at
one setting, and suggestive of a clinical diagno-
sis of arterial hypertension) and mean systolic
blood pressure (SBP) and diastolic blood pres-
sure (DBP) and their associations with socio-
demographic and anthropometric variables
among 355 Kaingang adults (= 20 years) on
the Xapeco Indigenous Land in Brazil. Weight,
height, waist circumference (WC), SBE and DBP
were measured and socio-demographic data
were collected. Prevalence of HBP was 53.2%
(95%CI: 45.3; 61.1) in men and 40.7% (95%CI:
33.8; 47.6) in women. In women, age and WC
were directly associated with HBP; age was asso-
ciated with SBP and schooling with DBP. In men,
HBP was statistically associated with high body
mass index (BMI) and tile floor in the home (as
a socioeconomic proxy); BMI and WC were as-
sociated with SBP; BMI and WC were associated
with DBP The study highlights the need for mea-
sures to control risk factors for HBP, especially
due to its relevance for cardiovascular diseases
and their consequences.

Arterial Hypertension; South American Indians;
Health of Indigenous Peoples
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Resumo

Estudo transversal, com objetivo de descrever a
prevaléncia de niveis tensionais sugestivos de hi-
pertensdo arterial sistémica (NTSHAS), e das mé-
dias de pressdo arterial sistdlica (PAS) e diastoli-
ca (PAD), e suas associagoes com dados sociode-
mogrdficos e antropométricos, entre 355 adultos
(20+ anos) Kaingang (Terra Indigena Xapeco).
Foram aferidos peso, estatura, circunferéncia da
cintura (CC), PAS, PAD, e coletados dados socio-
demogrdficos. A prevaléncia de niveis tensionais
sugestivos de hipertensdo foi 53,2% (1C95%: 45,3;
61,1) entre os homens e 40,7% (IC95%: 33,8; 47,6)
entre as mulheres. Nas mulheres, a idade e CC se
associaram positivamente aos NTSHAS; a idade
se associou a PAS e a escolaridade a PAD. Nos ho-
mens com maior indice de massa corporal (IMC)
e CC e casa com chdo de ceramica, registraram-
se maiores prevaléncias de niveis tensionais su-
gestivos de hipertensdo; a maior CC e maior IMC
se associaram com valores mais altos de PAS; o
IMC e a CC, diretamente com a PAD. Destaca-se
a necessidade de agoes para controle dos fato-
res de risco para NTSHAS, por causa da eleva-
da prevaléncia encontrada entre os Kaingang e
a contribui¢do na morbimortalidade por doen-
¢cas cardiovasculares.

Hipertensdo; Indios Sul-Americanos; Satide de
Populagoes Indigenas
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Introduction

The world population has undergone changes
in its morbidity and mortality profile since the
early 20th century !. Known as the epidemiologi-
cal transition, such changes appeared in Brazil
particularly since the mid-20th century 2.3. The
currently available data have not allowed identi-
fying an equivalent trend for Brazil’s indigenous
peoples as a whole. Even so, while precarious
sanitation and difficult access to healthcare ser-
vices contribute to the prevalence of infectious
and parasitic diseases, studies have also pointed
to increasingly high rates of non-communicable
diseases (NCDs) among some Brazilian indig-
enous peoples 45.

Contact and interaction between indigenous
peoples and the non-indigenous population
lead to economic, social, cultural, and environ-
mental changes, especially due to encroachment
on traditional indigenous lands. Such changes
affect indigenous subsistence systems and
lead to nutritional deficiencies and impoverish-
ment 6,7. The decrease in traditional hunting and
fishing and the introduction of a monetary econ-
omy and paid work often result in lower levels of
physical activity and increased access to West-
ern foods, especially industrialized products 8.
The latter are associated with a monotonous
diet, rich in carbohydrates and poor in protein,
vitamins, and minerals, combining with other
factors to cause NCDs in traditional societies in
the world 8. Contact with non-indigenous popu-
lations has thus played a significant role in the
emergence and expansion of NCDs among in-
digenous peoples 8.

The available data on arterial hypertension
among indigenous peoples in Brazil are scarce,
thus hindering a more comprehensive picture of
its distribution and prevalence. However, some
studies have found an increase in blood pressure
levels since contact between indigenous peoples
and the non-indigenous population 45.9. In addi-
tion, NCDs have increased more rapidly among
indigenous peoples when compared to the Bra-
zilian population as a whole 4,5,9,10,11,

In general, indigenous peoples suffer from
unfavorable living conditions when compared to
the non-indigenous population 12. The rate and
severity of cardiovascular diseases, including
arterial hypertension, are higher among indig-
enous peoples 13 and thus have a greater impact
on mortality 12. Among the Kaingang people, de-
spite a growing body of literature on their health
conditions 1415, there is little research on hy-
pertension. Thus, the increasing rates of NCDs
among indigenous peoples in Brazil and the new
demands placed on healthcare services highlight

Cad. Saude Publica, Rio de Janeiro, 31(2):331-344, fev, 2015

the relevance of studies on their epidemiological
profile in order for the resulting data to orient
healthcare planning and services. The current
study aimed to describe the prevalence of high
blood pressure — HBP (measured at one sitting,
and suggestive of a clinical diagnosis of arterial
hypertension), as well as mean systolic blood
pressure (SBP), diastolic blood pressure (DBP),
and their associations with socio-demographic
and anthropometric variables in Kaingang adults
on the Xapecdé Indigenous Land in Santa Cata-
rina State, Brazil, in 2013.

Methods

This was a cross-sectional survey in the village of
Pinhalzinho on the Xapecé Indigenous Land. The
fieldwork was done in May 2013.

Study population

Brazil currently has some 305 known indigenous
peoples (totaling 900 thousand persons), speak-
ing some 274 languages. They have distinct his-
torical, political, and economic backgrounds,
thus reflecting the important social diversity of
the country’s indigenous peoples 16. The Kain-
gang are the fifth largest indigenous group in
Brazil, with some 30 thousand members. They
belong to the Jé linguistic family (Macro-Jé
trunk) and have a history of approximately 250
years of contact with the non-indigenous popu-
lation 17. The Kaingang live in the States of Rio
Grande do Sul, Santa Catarina, Parand, and Sao
Paulo (Fundagdo Nacional de Satde. Sistema
de Informacdo de Atencdo a Saude Indigena:
quantitativo de pessoas 2010. http://sis.funasa.
gov.br/transparencia_publica/siasiweb/Layout/
quantitativo_de_pessoas_2010.asp, accessed on
04/Apr/2012).

The Xapecé Indigenous Land, where the cur-
rent study was conducted, is located in western
Santa Catarina State, and its territory extends
across the municipalities (counties) of Ipuacu
and Entre Rios 15. Most of the inhabitants of the
Xapeco Indigenous Land belong to the Kaingang
ethnic group, but there are also smaller numbers
of Guarani. According to data from the Informa-
tion System on Indigenous People’s Healthcare
(STASI) for the year 2010, the Xapecé Indigenous
Land had a population of four thousand, and
Pinhalzinho village, the second largest, had 1,200
inhabitants (300 families in 280 households). O
these, 550 were 20 years or older (Fundagao Na-
cional de Satide. Sistema de Informacao de Aten-
¢do a Saude Indigena: quantitativo de pessoas
2010. http://sis.funasa.gov.br/transparencia_pu



blica/siasiweb/Layout/quantitativo_de_pes
soas_2010.asp, accessed on 04/Apr/2012).

The study included individuals 20 years or
older living in the village at the time of the data
collection (in the case of women, only those who
were not pregnant). All individuals that met the
inclusion criteria were invited to participate.
Members of the households that were not locat-
ed after three visits were considered losses.

Data collection

Data were collected during home visits. Three
interviewers were trained with a standard pro-
tocol for measuring height and waist circumfer-
ence (WQC), as well as specifically for measuring
blood pressure. Data collection used a simplified
physical examination (anthropometry and blood
pressure) and questionnaires (socio-demo-
graphic variables). The anthropometric evalua-
tion followed the protocol described by Lohman
et al. 18. Body weight, height, and WC were mea-
sured. Weight was measured with a portable,
platform-type electronic scale with a capacity of
200kg, accurate to 50g (LC200PP; Marte Cienti-
fica, Sao Paulo, Brazil). Height was measured
with a dismountable portable stadiometer, accu-
rate to l1mm (Alturexata, Belo Horizonte, Brazil).
Waist circumference was measured with a flexible
tape measure, accurate to lmm (SN-4011; Sanny
Medical, Sao Bernardo do Campo, Brazil). Diag-
nosis of nutritional status was calculated as body
mass index (BMI), classified according to World
Health Organization (WHO) guidelines, with the
following cutoff points: BMI < 18.5kg/m2: un-
derweight; 18.5-24.9kg/m2: normal weight;
25.0-29.9kg/m2: overweight; and > 30.0kg/mz2:
obesity 19. WC was treated statistically as a con-
tinuous variable or categorized in tertiles, since
the cutoff points refer specifically to Europeans,
South Asians, Chinese, and Japanese 20.

Blood pressure was measured with an au-
tomatic blood pressure monitor (Hem-631INT;
Omron, Kyoto, Japan). Measurements were taken
on the left wrist with the person sitting and after
resting for at least 15 to 20 minutes. Two mea-
surements were taken at a minimum interval of
10 minutes, and the mean value was used for the
data analysis. In case of discrepant values be-
tween measurements, a third measurement was
taken and the most divergent of the three was
ruled out. Blood pressure levels were classified
according to National Institutes of Health guide-
lines 21, with high blood pressure classified as
SBP > 140mmHg, and/or DBP > 90mmHg. Since
the measurements were taken at a single sitting,
without following the entire WHO guidelines 22
(which recommend measurements on different
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days for diagnosing arterial hypertension), the
values obtained at this single sitting were used to
define presence or absence of high blood pres-
sure. Participants were asked about physician-
prescribed medication for arterial hypertension
and were asked to show the medication they
were currently taking. Participants currently on
antihypertensive medication were automatically
defined as having high blood pressure suggestive
of a clinical diagnosis of hypertension (hereinaf-
ter referred to simply as “high blood pressure”),
and their blood pressure was not measured. Data
on use of antihypertensive medication were not
complemented with information from the local
primary care clinic, which lacked current data
on HBP.

The target socio-demographic variables
were: gender, age, marital status, schooling, type
of floor in the house, type of walls in the house,
type of roofing on the house, electricity, number
of household residents, source of income, and
gross and per capita monthly income, as used in
the First National Survey of Indigenous People’s
Health and Nutrition in Brazil (INSNPI) 23, the
2010 Population Census of the Brazilian Institute
of Geography and Statistics (IBGE. Censo de-
mogréfico de 2010: questiondrios. http://www.
censo2010.ibge.gov.br/questionarios.php, ac-
cessed on 04/Jul/2012), or according to questions
prepared by the study’s authors.

Data analysis

The data were recorded, double-entered, and
verified with EpiData 3.1 (EpiData Assoc.,
Odense, Denmark). An initial descriptive data
analysis was performed with relative frequencies
for the categorical variables, means and standard
deviations for the symmetrical continuous vari-
ables, and medians and interquartile ranges for
the asymmetrical continuous variables.

The outcome variable was HBP suggestive of
a clinical diagnosis of arterial hypertension, cat-
egorized dichotomously (yes; no). Analyses were
also conducted separately for SBP and DBP. The
independent variables were: age, marital status,
schooling, flooring material in the home, wall
materials in the home, per capita income, BMI,
and WC.

The association between the outcome vari-
able and the independent variables was tested
using logistic regression for categorical out-
comes and linear regression for continuous out-
comes. Variables were included and maintained
in the analyses through backward stepwise se-
lection. The analytical models were constructed
for the independent variables to be included ac-
cording to a given hierarchy, in blocks. The first
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block included age, schooling, marital status,
flooring material in the home, wall materials
in the home, and per capita income, and next
BMI and WC. The latter two were not adjusted
for each other since they are collinear. All the
analyses were stratified by gender and the ad-
justments were performed for the variables in
the same block and the one immediately pre-
ceding it, while the final model only maintained
variables with p < 0.20. Variables were consid-
ered statistically significant when they presented
two-tailed p < 0.05, estimated by the Wald test for
linear trend or heterogeneity, according to the
type of variable analyzed. To assess the impact
of losses, weighted analyses were tested, which
yielded similar findings to the non-weighted
results and are thus not shown here. Data on
weight and/or height and WC were missing for
some individuals and were thus not considered
in the statistical analyses.

Data analysis was performed with Stata 11.0
(Stata Corp., College Station, USA).

Ethical aspects

The study was approved by the Committee for
Research Ethics in Humans (CEPSH) at Univer-
sidade do Estado de Santa Catarina (UDESC),
review n. 149.219 of November 15, 2012, and
by the National Committee for Research Eth-
ics (CONEP), case review n. 221.935 of March
18, 2013. The research team was authorized
to enter the Kaingang Indigenous Land by the
National Indian Foundation (FUNAI, case n.
29 AAEP/2013 of May 10, 2013). The research
project complied with the provisions of Rulings
n. 196/96 and 304/00 of the National Health
Council (CNS) and its additions, and with FU-
NAI Directive n. 01/95. Agreement was obtained
from the Kaingang community, and an informed
consent form was obtained from each partici-
pant prior to data collection. At each household,
the objectives, procedures, and expected results
were explained according to the informed con-
sent form, and participants’ questions were an-
swered. Data collection only began after obtain-
ing informed consent.

Results

Participants included 355 Kaingang out of a to-
tal of 468 eligible for the study (75.9% response
rate). During the data collection period, 31 per-
sons were not located in the village, 81 refused
to participate, and one was excluded because he
was physically unable to participate on any of
the three visits. Losses were greater among men
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(61.1% of the losses), and the gender difference
in losses was statistically significant (p < 0.01).
Losses were more frequent in men 20 to 39 years
of age (p <0.01) and in women 40 to 59 (p <0.01).
Two hundred and seventy households were vis-
ited, of which data were not obtained from 55
due to refusals, ineligibility of the residents, or
inability to locate them.

Women comprised the majority of partici-
pants (56.1%). Age ranged from 20 to 95 years
(median 37), with an interquartile range of 29
to 50 years. Households had an average of 3.9
residents. Most of the homes had wooden floors
(64.2%) and walls (79.1%) and asbestos or zinc
roofs (98.6%). More than half of the households
(60%) had one or more members with year-
round paid work. There was permanent elec-
tricity in 88.4% of the households. Table 1 shows
the socio-demographic characteristics. Mean
BMI in men was 26.8kg/m2 (+ 4.7); in women,
29.2kg/m2 (£ 5.9).

More than half of the men had high pressure
levels and HBP, which was more prevalent in men
than in women (p = 0.02) (Tablel). Of the men
classified with HBP, 31.3% had already used an-
tihypertensive medication prescribed by a physi-
cian, as compared to 46.9% of the women.

Bivariate analyses showed that men with four
years of schooling or less, living in houses with
packed-earth floors, and from the highest waist
circumference stratum had the highest preva-
lence of HBP. Age and BMI were also directly as-
sociated with HBP. In the multivariate analysis,
persons living in homes with tile floors and those
with higher BMI and WC showed higher rates of
HBP (Table 2).

Bivariate analyses for women showed a di-
rect association between age and WC and HBP.
There was an inverse association between
schooling and HBP. In the multivariate analysis,
only age and WC remained associated with HBP,
and women 60 years or older showed 8.18 times
greater odds of having HBP when compared to
women 20-39 years of age (Table 3).

Systolic and diastolic blood pressure differed
between men and women (p < 0.01). In men,
mean SBP was 133.2mmHg (+ 18.9) and mean
DBP was 86.2mmHg (+ 12.5), as compared to
124.1mmHg (+ 17.3) and 80.8mmHg (+ 11.9) in
women, respectively.

In the bivariate analysis, SBP was higher in
obese men and those with high WC. The same
variables remained associated in the multivari-
ate analysis. As for DBP, in both the bivariate and
multivariate analyses, only the anthropometric
variables (BMI and WC) reached statistical sig-
nificance, and there was a positive association
between these two variables and HBP (Table 4).



Table 1
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Socio-demographic and anthropometric characteristics and prevalence (%) of high blood pressure in Kaingang men and

women. Xapecd Indigenous Land, Santa Catarina State, Brazil, 2013.

Variables Men (n = 156) Women (n = 199) Total (N = 355)
% % %

Age (years)

20-39 57.7 55.3 56.3

40-59 28.2 31.1 29.9

> 60 141 13.6 13.8
Marital status

Single/Widowed 21.8 271 24.8

Married/Stable union 78.2 72.9 75.2
Schooling (years)

0-4 50.0 55.8 53.2

5-8 35.3 24.6 29.3

>9 14.7 19.6 17.5
Flooring material in the
home

Tile 23.8 271 25.6

Cement 7.0 8.6 7.9

Wood 66.0 61.3 63.4

Terra 3.2 3.0 3.1
Wall materials in the home

Brick 22.4 24.6 23.7

Wood 77.6 75.4 76.3
Per capita income (R$) * 301.00 (200.00-500.00) 300.00 (175.60-453.30) 300.00 (183.50-456.00)
BMI

Normal 43.8 24.4 32.9

Overweight 33.3 34.5 34.0

Obese 22.9 411 33.1
WC (cm) ** 88.1(x11.8) 87.1(x11.8) 87.5(+11.8)
HBP ***

No 46.8 59.3 53.8

Yes 53.2 40.7 46.2

BMI: body mass index; HBP: high blood pressure; WC: waist circumference.

* Variable shown as the median and interquartile range;
** Variable shown as the mean and standard deviation;

*** Suggestive of a clinical diagnosis of arterial hypertension.

In women, high SBP was associated with age
40 to 59 years, four years of schooling or less, and
high WC. In the multivariate analysis, only age
reached statistical significance; the other vari-
ables were not significantly associated with SBP.
Schooling and WC were positively associated
with DBP in the bivariate analysis. In the multi-
variate analysis, only schooling remained associ-
ated (Table 5).

Discussion

The first studies on blood pressure among in-
digenous peoples in Brazil date to the 1950s and
1960s and showed average-to-low levels, with
the absence of arterial hypertension 9.24. The first
studies reporting blood pressure levels consis-
tent with arterial hypertension were published
in the late 1990s and early 2000s 25.26. Among all
the studies identified, the current study shows
nearly half of the adults with high blood pressure,
the highest reported prevalence rate for HBP
among indigenous peoples in Brazil. This result is
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Table 2

Prevalence (%) of high blood pressure and crude odds ratio (OR) and adjusted for male gender. Xapecé Indigenous Land,

Santa Catarina State, Brazil, 2013.

Variables n HBP * prevalence (%) Crude analysis Adjusted analysis **
OR (95%Cl) OR (95%Cl)
Age (years) p <0.01 *** p=0.113***
20-39 90 43.3 1.00 1.00
40-59 44 61.4 2.07 (0.99; 4.33) 1.37 (0.58; 3.25)
> 60 22 77.3 4.44 (1.50; 13.26) 2.46 (0.72; 8.45)
Marital status p = 0.255 p =0.310
Single/Widowed 34 61.8 1.00 1.00
Married/Stable union 122 50.8 0.63 (0.29; 1.40) 0.63 (0.26; 1.51)
Schooling (years) p = 0.048 p=0.170
0-4 78 62.8 1.00 1.00
5-8 55 41.8 0.42 (0.21; 0.86) 0.47 (0.21; 1.05)
>9 23 47.8 0.54 (0.21; 1.40) 0.51(0.16; 1.61)
Flooring material in the home p=0.016 p =0.021
Tile 37 72.9 1.00 1.00
Cement 1M 45.4 0.31(0.08; 1.24) 0.26 (0.60; 1.11)
Wood 103 45.6 0.31(0.14; 0.71) 0.25(0.10; 0.61)
Packed earth 5 80.0 1.48 (0.15; 14.90) 0.70 (0.05; 9.18)
Wall materials in the home p=0.191 p = 0.405
Brick 35 62.8 1.00 1.00
Wood 121 50.4 0.60 (0.28; 1.30) 1.75(0.43; 7.16)
Per capita income (R$) p=0.146 p=0.119 ***
1st tertile: 50.00-227.99 51 49.0 1.00 1.00
2nd tertile: 228.00-424.99 50 46.0 0.88 (0.40; 1.93) 1.03 (0.44; 2.41)
3rd tertile: 425.00-1,750.00 55 63.6 1.82(0.84; 3.96) 1.97 (0.82; 4.72)
BMI p =0.023 *** p <0.01 ***
Normal 67 46.3 1.00 1.00
Overweight 51 49.0 1.12 (0.54; 2.31) 1.21(0.53; 2.77)
Obese 35 71.4 2.90(1.21; 6.97) 3.47 (1.59; 11.57)
WC (cm) p =0.023 p=0.015
1st tertile: 68.0-81.9 49 51.0 1.00 1.00
2nd tertile: 82.0-90.9 53 415 0.68 (0.31; 1.49) 0.66 (0.27; 1.58)
3rd tertile: 91.0-151.9 50 66.0 2.04 (0.90; 4.61) 2.51(1.02; 6.19)

BMI: body mass index; WC: waist circumference; OR: odds ratio; 95%Cl: 95% confidence interval.

* HBP: high blood pressure; suggestive of a clinical diagnosis of arterial hypertension;

** Adjusted for other variables from the same level or higher with p < 020. Only variables with p < 0.20 were kept in the

final model;

*** p-value for linear trend.

Note: the anthropometric variables (BMI and WC) were not adjusted for each other, since they are collinear.

particularly significant considering that the sam-
ple consisted of a relatively young population
(56.3% were 39 or younger).

Housing standards in the Pinhalzinho vil-
lage differed somewhat from those in the INSNPI
survey 27. In Brazil as a whole and in the South
and Southeast regions, there are more homes
with tile, cement, or packed-earth floors, while in
the current study most of the houses had wood
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floors. Some 80% of the households had wooden
walls, and the rest were made of brick. According
to data from the INSNPI, a large share of indige-
nous homes in Brazil and in the South/Southeast
are built of wood (41.8% and 44.8%, respectively)
and brick (32.4% and 31.9%, respectively), with
the rest made of mud-and-wattle or canvas and
plastic 27. Most of the roofs in Pinhalzinho were
made of zinc or asbestos tiles (98.6%), with the



Table 3
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Prevalence (%) of high blood pressure and crude odds ratio (OR) and adjusted for female gender. Xapecé Indigenous Land,

Santa Catarina State, Brazil, 2013.

Variables HBP * prevalence (%) Crude analysis Adjusted analysis **
n OR (95%Cl) OR (95%Cl)
Age (years) p <0.01 *** p <0.01 ***
20-39 110 20.9 1.00 1.00
40-59 62 61.3 5.98 (3.01; 11.90) 4.17 (2.22; 9.98)
> 60 27 74.0 10.80 (4.07; 28.67) 8.18 (2.90; 23.04)
Marital status p =0.994 p = 0.207
Single/Widowed 54 40.7 1.00 1.00
Married/Stable union 145 40.7 1.00 (0.53; 1.88) 1.63 (0.76; 3.51)
Schooling (years) p < 0.01 *** p = 0.098 ***
0-4 111 55.8 1.00 1.00
5-8 49 24.6 0.31 (0.15; 0.64) 0.60 (0.26; 1.39)
>9 39 19.6 0.21(0.09; 0.52) 0.54 (0.20; 1.44)
Flooring material in the home p = 0.466 p =0.458
Tile 54 333 1.00 1.00
Cement 17 52.9 2.25(0.74; 6.81) 1.46 (0.41;5.12)
Wood 122 41.8 1.44(0.73; 2.81) 0.54 (0.17; 1.66)
Packed earth 6 50.0 2.00 (0.37; 10.92) 0.33(0.03; 2.90)
Wall materials in the home p =0.320 p=0.572
Brick 49 34.7 1.00 1.00
Wood 150 42.7 1.40 (0.71; 2.74) 1.23 (0.58; 2.61)
Per capita income (R$) p=0.898 p=0.315***
1st tertile: 25.00-227.99 75 41.3 1.00 1.00
2nd tertile: 228.00-424.99 61 37.7 0.86(0.43; 1.72) 0.92(0.41; 2.03)
3rd tertile: 425.00-3,330.00 61 41.0 0.98 (0.50; 1.96) 0.62 (0.26; 1.49)
BMI p=0.223 p =0.265***
Normal 48 31.2 1.00 1.00
Overweight 68 471 1.95 (0.90; 4.24) 1.57 (0.64, 3.84)
Obese 81 42.0 1.59(0.75; 3.38) 1.69(0.71; 4.02)
WC (cm) p =0.018 *** p = 0.044 ***
1st tertile: 63.0-81.9 67 29.8 1.00 1.00
2nd tertile: 82.0-90.9 64 43.7 1.83(0.89; 3.75) 1.65(0.71; 3.81)
3rd tertile: 91.0-141.9 64 50.0 2.35(1.15; 4.81) 2.40 (1.02; 5.61)

BMI: body mass index; WC: waist circumference; OR: odds ratio; 95%Cl: 95% confidence interval.

* HBP: high blood pressure; suggestive of a clinical diagnosis of arterial hypertension;

** Adjusted for other variables from the same level or higher with p < 020. Only variables with p < 0.20 were kept in the

final model;

*** p-value for linear trend.

Note: the anthropometric variables (BMI and WC) were not adjusted for each other, since they are collinear.

rest made of ceramic tiles. In the South/South-
east, the INSNPI found mainly ceramic roof
tiles 27. Living conditions are unequal between
Brazilian indigenous and non-indigenous fami-
lies, particularly in access to running water, basic
sanitation, and solid waste management 27. Ac-
cording to Kiihl et al. 14, in indigenous commu-
nities the use of non-durable building materials
does not necessarily mean lower socioeconomic

status and should not be interpreted immediate-
ly as such, but only after careful analysis of the
local context. However, the authors highlight that
in the specific context of the Kaingang from the
Mangueirinha Indigenous Land in Parand State,
the materials used to build walls in the homes
could in fact be used as a proxy for socioeconom-
ic status 14.
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Table 4

Mean levels of systolic blood pressure (SBP) and diastolic blood pressure (DBP): crude and adjusted analysis for male gender. Xapecé Indigenous Land, Santa

Catarina State, Brazil, 2013.

Variables n SBP (mmHg) DBP (mmHg)
Crude analysis Adjusted analysis * Crude analysis Adjusted analysis *
Mean (SD) B Mean (SD) B
Age (years) p =0.063 ** p=0.323 ** p=0.140 ** p=0.361
20-39 84 131.1 (x18.1) 0.0 84.7 (£11.6) 0.0
40-59 36 135.9 (x18.9) 33 88.7 (¥12.3) 3.8
> 60 10 140.9 (+24.5) 5.4 90.4 (+18.6) 3.7
Marital status p=0.279 p=0.413 p=0.732 p = 0.905
Single/Widowed 28 136.7 (x16.4) 0.0 87.0 (£11.6) 0.0
Married/Stable union 102 132.3 (=19.6) -3.5 86.1(x12.8) -0.3
Schooling (years) p =0.320 p = 0.502 p=0.723 p =0.936
0-4 60 127.8 (x18.9) 0.0 87.2 (£14.4) 0.0
5-8 49 122.1 (x15.0) -4.6 85.4 (£11.3) -0.9
>9 21 118.5 (x14.6) -3.8 85.5 (£9.3) -0.6
Flooring material in the home p =0.254 p=0.411 p=0.109 p =0.239
Tile 28 138.4 (x19.8) 0.0 89.6 (£11.9) 0.0
Cement 10 128.5 (x12.5) -9.9 84.9 (x10.2) -4.9
Wood 90 131.9 (x18.8) -7.3 85.1(£12.3) 4.4
Packed earth 2 146.2 (+38.5) 3.2 102.0 (¢33.2) 1.3
Wall materials in the home p=0.616 p =0.883 p =0.385 p = 0.905
Brick 26 134.9 (x18.7) 0.0 88.2 (x12.4) 0.0
Wood 104 132.8 (x19.1) 0.9 85.8 (x12.6) 0.5
Per capita income (R$) p =0.361 p =0.506 p =0.584 p =0.755
1st tertile: 50.00-227.99 44 135.6 (x22.6) 0.0 87.2 (x13.8) 0.0
2nd tertile: 228.00-424.99 47 130.1 (x16.1) -4.6 84.8 (£10.9) -1.7
3rd tertile: 425.00-1,750.00 39 134.2 (x17.7) -1.4 87.0 (x13.0) 0.0
BMI p = 0.046 ** p = 0.046 ** p = 0.027 ** p = 0.027 **
Normal 54 129.2 (x18.2) 0.0 83.5(x10.3) 0.0
Overweight 46 135.5 (x21.4) 6.3 87.8 (x14.6) 4.2
Obese 28 137.3 (x15.5) 8.1 89.5(x11.9) 6.0
WC (cm) p <0.01** p <0.01** p <0.01** p < 0.01**
1st tertile: 68.0-81.9 39 127.8 (x13.6) 0.0 82.9 (£9.1) 0.0
2nd tertile: 82.0-90.9 47 131.4 (x19.8) 3.6 84.7 (x11.9) 1.9
3rd tertile: 91.0-151.9 41 140.7 (=20.9) 13.0 91.5 (x14.5) 8.7

BMI: body mass index; SD: standard deviation; WC: waist circumference.

* Adjusted for other variables from the same level or higher with p < 020. Only variables with p < 0.20 were kept in the final model;

** p-value for linear trend.

Note: the anthropometric variables (BMI and WC) were not adjusted for each other, since they are collinear.

The relative scarcity of studies on hyperten-
sion among indigenous peoples in Brazil may
further hinder the comparison of results between
studies, due to the use of different cutoff points to
define high blood pressure. Two recent case stud-
ies were done among the Kaingang on the Faxinal
Indigenous Land in central Parand State and in
the village of Jaguapird in Mato Grosso do Sul
State, with Teréna, Kaiowd, and Guarani adults.
Both aimed to verify the prevalence of meta-
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bolic syndrome, using SBP 130mmHg and DBP
85mmHg to identify HBP (suggestive of a clinical
diagnosis of arterial hypertension). These cut-
off points were different than the ones we used
here 2829 The first study included 82 adults and
showed a 24.2% HBP rate in men and 28.6% in
women 29. The second study included 606 adults
and found HBP in 46.3% of the men and 37.5% of
the women 29.



Table 5
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Mean levels of systolic blood pressure (SBP) and diastolic blood pressure (DBP): crude and adjusted analysis for female gender. Xapecé Indigenous Land, Santa

Catarina State, Brazil, 2013.

Variables n SBP (mmHg) DBP (mmHg)
Crude analysis Adjusted analysis * Crude analysis Adjusted analysis *
Mean B Mean B
Age (years) p <0.01 p =0.021 p =0.084 p =0.345
20-39 106 120.5 (=14.4) 0.0 79.3(x11.2) 0.0
40-59 44 131.2 (x20.9) 9.2 83.9 (x13.5) 3.4
> 60 11 129.9 (x18.3) 5.9 82.6 (x11.4) 2.1
Marital status p =0.426 p=0.218 p = 0.581 p =0.391
Single/Widowed 42 122.2 (x18.0) 0.0 79.9 (x13.4) 0.0
Married/Stable union 119 124.7 (x17.1) 4.0 86.1 (x11.5) 1.8
Schooling (years) p <0.01** p =0.205 ** p =0.010** p =0.023 **
0-4 80 127.8 (x18.9) 0.0 82.7 (£12.2) 0.0
5-8 44 122.1 (x15.0) -2.2 81.3(x10.7) -2.0
>9 37 118.5 (x14.6) -4.9 76.3 (£12.0) -5.6
Flooring material in the home p=0.815 p =0.948 p =0.969 p =0.074**
Tile 48 122.6 (£15.7) 0.0 81.3(£10.9) 0.0
Cement 13 122.7 (£17.6) -2.5 81.6(x13.1) -1.0
Wood 96 124.8 (£18.3) -2.3 80.4 (x12.6) -5.3
Packed earth 4 129.4 (£13.5) -1.23 80.4 (x6.7) 7.6
Wall materials in the home p=0.411 p =0.368 p=0.618 p=0.131
Brick 41 122.1 (x14.1) 0.0 80.0 (x10.6) 0.0
Wood 120 124.7 (£18.3) 4.3 81.1(x12.4) 4.8
Per capita income (R$) p=0316 p =0.347 p = 0.058 ** p=0.175
st tertile: 25.00-227.99 64 125.1 (£17.7) 0.0 83.1(x12.5) 0.0
2nd tertile: 228.00-424.99 52 121.0 (x19.1) -2.9 79.2 (£12.6) -3.8
3rd tertile: 425.00-3,330.00 44 125.8 (x14.3) 2.3 78.9 (x9.7) -3.3
BMI p = 0.284 ** p =0.479 p=0.114* p = 0.235 **
Normal 42 122.2 (¥18.3) 0.0 78.2 (£11.9) 0.0
Overweight 53 123.6 (17.5) -0.5 81.4(x12.2) 2.6
Obese 64 125.8 (+16.8) 3.0 82.1 (x11.9) 3.0
WC (cm) p = 0.041 ** p =0.090 ** p =0.023 ** p=0.155**
1st tertile: 63.0-81.9 59 121.3 (x18.1) 0.0 781 (£12.7) 0.0
2nd tertile: 82.0-90.9 51 123.2(x17.2) 0.2 81.6(x11.0) 2.3
3rd tertile: 91.0-141.9 48 128.3 (16.4) 4.7 83.3 (£12.0) 3.3

BMI: body mass index; SD: standard deviation; WC: waist circumference.

* Adjusted for other variables from the same level or higher with p < 020. Only variables with p < 0.20 were kept in the final model;

** p-value for linear trend.

Note: the anthropometric variables (BMI and WC) were not adjusted for each other, since they are collinear.

Other studies have focused on the prevalence
of HBP in adult indigenous peoples using the
same diagnostic criteria as ours and found lower
prevalence rates and lower mean SBP and DBP
5.26,30,31,32. Among the Parkatéjé in Pard State, the
prevalence rates for high blood pressure were
3.6% in men and 5.9% in women 29. A study by Gi-
meno et al. 31 among the Mehindku, Waurd, and
Yawalapiti in the Upper Xingu found prevalence

rates of 10.8% in men and 6% in women. Among
the Surui, in Ronddnia State, prevalence was
2.4% in men and 3.1% in women 5. Meyerfreund
etal.32recorded an overall prevalence 0f20.8% in
the Tupinikim in Espirito Santo State. Data from
the INSNPI showed HBP in 17.4% among women
14 to 49 years of age in the South/Southeast of
Brazil, as compared to the national prevalence
of 13.2% 27.
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In this study, the prevalence of high blood
pressure suggestive of hypertension exceed-
ed that of the Brazilian population as a whole.
Prevalence of a prior medical diagnosis of arte-
rial hypertension among Brazilian adults in 2012
was approximately 24%, according to the Tele-
phone Survey for Surveillance of Risk and Protec-
tive Factors for Chronic Diseases (VIGITEL) 33.
Equally high prevalence rates are found in native
populations elsewhere in the world, as are dif-
ferences with the non-indigenous populations
in the countries where they live 343536373839,
In broader terms, this reflects important differ-
ences between health indicators for indigenous
and non-indigenous peoples, with indigenous
peoples at a systematic disadvantage.

Only two ethnic groups in Brazil, the Xavéante
and the Surui, were studied at different moments,
thereby allowing comparisons over time. Both
cases showed an upward trend in blood pressure
over the years, as well as the emergence of arterial
hypertension. The Xavante of the Pimentel Bar-
bosa Indigenous Land in Mato Grosso State were
examined three times over the course of more
than four decades, in 1962 9, 1990 26, and 2009 40.
The comparisons showed a major increase in
mean SBP and DBP from 1962 to 2009. In addi-
tion, the first study found no cases of hyperten-
sion, while by 2009 the prevalence had reached
8.1% in men and 5.8% in women. From 1990 to
2009, there was little difference in mean SBP and
DBP or prevalence of HBP (in 1990, 5.3% in men
and 7.7% in women).

Although covering a shorter time period, an
equally important set of studies evaluated blood
pressure among the Surui on the Sete de Setem-
bro Indigenous Land in Rondonia State. A study
in 1988 41 failed to identify levels consistent with
hypertension. However, 17 years later the preva-
lence of HBP was 2.4% in men and 3.1% in wom-
en, with an increase in mean SBP and DBP 5.

In the current study, two-thirds of the men
and more than half of the women with HBP
were not taking medication for hypertension. A
similar proportion was found in women 18 to 49
years of age in the INSNPI survey 23. This shows
that among Kaingang adults and indigenous
women in Brazil as a whole, more than half with
high blood pressure remain untreated.

Precarious socioeconomic conditions in the
majority of Brazil’s indigenous peoples, espe-
cially the inequality compared to other popula-
tion groups, affect their health profiles in vari-
ous ways 42 and can contribute to cardiovascular
diseases 3443. Socioeconomic disadvantage has
been associated with an increase in the burden
of some cardiovascular risk factors among indig-
enous peoples 3644, According to Coimbra Jr. &
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Santos 45 (p. 131), “[...] ethnic and racial minori-
ties in Brazil experience situations of exclusion,
marginalization, and discrimination which ulti-
mately put them in a position of greater vulner-
ability for a number of diseases.”

Brave Heart 44 points to a connection between
cardiovascular diseases and other disorders such
as post-traumatic stress syndrome, due to the
long history of domination and oppression suf-
fered by indigenous peoples. In addition, the fetal
programming theory 46 helps explain the major
role of NCDs in the epidemiological profile of
these peoples, in addition to child malnutrition
and vitamin deficiency diseases 23. The theory as-
sociates prenatal nutritional deprivation with the
emergence of NCDs in adulthood, including car-
diovascular diseases 46. Fetal programming can
thus be an additional source of environmental
risk that interacts with other factors throughout
life 47.

High prevalence rates of excess weight have
also been found in indigenous peoples in Brazil
511,27,28,31 The highest HBP and the highest mean
SBP and DBP were in overweight or obese indi-
viduals, although this difference was only statis-
tically significant in men. Tavares et al. 5 studied
the Surui in Rondénia State and did not find a
statistical association between BMI and SBP and
DBB although they did record higher mean SBP
and DBP in individuals with excess weight. The
same pattern was found among the Xavante 40
in Pimentel Barbosa, Mato Grosso State, and in
the Patakatéjé 30 of the Mae Maria Indigenous
Land in Pard State. According to the literature, in-
dividuals with excess weight show increased risk
of developing cardiovascular diseases 21.

WC in the current study was similar to
that found in Mehindku, Waurd, and Yawala-
piti men and women in the Upper Xingu 31.
Tavares et al. 5 found a direct association be-
tween SBP and DBP and WC among the Surui.
The current study only found a direct association
between SBP and DBP and WC in men. Although
not all the associations were significant, the
highest prevalence rates for HBP and the highest
mean SBP and DBP were found in the highest
WC strata.

This study points to an association between
age and HBP and mean SBP among Kaingang
women. Studies have shown an increase in cases
suggestive of hypertension with age 54048, As
with mean SBP and DBP, the dynamics can differ
somewhat between studies 540,48, However, the
positive association between hypertension and
age is widely documented in the literature 22.
Men up to 60 years of age generally show the
highest rates of HBP, and after 60 the rate is high-
er in women 21. Among the Mehindku, Waur4,



and Yawalapiti 31 prevalence of HBP was higher
in men. Among the Xavante 49, there was no dif-
ference in this variable between men and wom-
en; among the Surui, prevalence was higher in
women 5.

Among the Kaingang, men that lived in hous-
es with tile floors (which in this group’s context
reflects better socioeconomic status) showed a
higher prevalence of HBP. Women with nine years
of schooling or more showed higher mean DBP. A
study of the Suruf in Rondonia State found more
cases of high blood pressure in individuals with
lower socioeconomic status, but the difference
was not significant 5. Among the Xavante, a study
found that persons with higher socioeconomic
status tended to show higher mean BP and more
cases suggestive of hypertension 40.

Although some studies show higher preva-
lence rates for hypertension in lower socioeco-
nomic strata, this relationship has not been fully
established, since other studies point in the op-
posite direction, thus requiring further research.
Minor et al. 49, in a review on arterial hyperten-
sion and socioeconomic status, state that the
relationship between socioeconomic determi-
nants and blood pressure is complex and varies
widely between populations, sometimes with
contradictory findings.

Importantly, the Kaingang sample does not
represent the entire indigenous population of

Resumen

Estudio transversal, con el objetivo de describir la pre-
valencia de niveles tensionales sugestivos de la hiper-
tension arterial sistémica (NTSHAS), los niveles de
presion arterial sistolica (PAS) y diastdlica (PAD), y su
asociacion con datos sociodemogrdficos y antropomé-
tricos, entre 355 adultos (20+afios) Kaingang (Tierra In-
digena Xapecd). Se midieron peso, talla, circunferencia
de cintura (CC), PAS y PAD, y se recogieron datos socio-
demogrdficos. La prevalencia de HAS fue 53,2% (1C95%:
45,3; 61,1) entre los hombres y 40,7% (1C95%: 33,8; 47,6)
en las mujeres. En ellas, la edad y la CC se asociaron po-
sitivamente a NTSHAS; la edad se asocio con la PAS y la
escolaridad con la PAD. En hombres de mayor indice de

HIGH BLOOD PRESSURE AMONG THE KAINGANG PEOPLE

Brazil. The study was done in the South, the re-
gion with the greatest interaction between in-
digenous peoples and national society and a
history of nearly 250 years of contact with the
non-indigenous population. This is expressed
through changes in the traditional indigenous
lifestyle and may explain the high prevalence of
HBP in the Kaingang in Pinhalzinho villange (in
addition to other variables such as the sources of
family income). Losses to the study sample are
another possible limitation, assuming that they
were non-random. However, even if all the refus-
als or non-responders (n = 168) did not have high
blood pressure, the prevalence of HBP would still
be 35%, representing a major health problem for
this group. In addition, the study did not cover
other risk factors for hypertension such as diabe-
tes, alcohol abuse, sedentary lifestyle, smoking,
or diet, which could also influence the results of
adjusted analyses.

More research is needed on non-commu-
nicable diseases among indigenous peoples in
Brazil in order to further the understanding of
specificities in the epidemiological and nutri-
tional transition in different indigenous peoples.
We hope that the data produced here will help
plan health measures targeted to treatment and
prevention of risk factors for hypertension, giv-
en the implications for morbidity and mortality
rates from cardiovascular diseases.

masa corporal (IMC) y CC, y con casa de pisos de cerd-
mica, se registraron mayor prevalencia de HAS; la ma-
yor CCy mayor IMC se asociaron con mayor PAS; y el
IMC y CC, directamente asociados con la PAD. Destaca
la necesidad de adoptar medidas dirigidas a controlar
los factores de riesgo para la NTSHAS, en vista de la alta
prevalencia entre los Kaingang y su contribucion en la
morbilidad y la mortalidad por enfermedad cardiovas-
cular.

Hipertension; Indios Sudamericanos; Salud de
Poblaciones Indigenas
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