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Abstract

Objectives: Recent studies reveal that hypertension and cardiovascular risk factors have increased in natives in
the entire American continent. Their prevalence in the native inhabitants of Argentine Patagonia (Tehuelches and
Mapuches) is unknown. The aim of the present work was to assess that prevalence in a group of mixed Tehuelche
and Mapuche people in the plateaus of the northern-central region of the province of Chubut, Argentine Patagonia.

Methods: We measured blood pressure in 181 native individuals in six villages. Subsequently they underwent
fasting laboratory tests (glucose, cholesterol and triglycerides), assessment of body mass index, abdominal
circumference and investigation for target organ damage.

Results: The outcomes showed a prevalence of 25.4% of hypertension among them. In 60.9% of those who
were hypertensive, we observed a body mass index over 30 Kg/m2, while different prevalence of dyslipidemia
(36.9%), diabetes (3.3%), glucose intolerance (17.4%), increased left ventricular mass index (37%), carotid plaques
(37%), an intima-media thickness over 9 mm (50%) and an abnormal fundus (71.7%) were also found. Hypertension
was more common in males, and in unemployed, widowed and divorced people, but we did not observe a significant
association between hypertension and diet, alcoholism or smoking or the lack of medical insurance.

Conclusion: We concluded that the prevalence of hypertension in Mapuche and Tehuelche inhabitants of Chubut
is not significantly different from that of general populations of our country, nor those of other ethnic groups of the
American continent, but the impact on target organ is seemingly greater for them.
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Metabolic disorders; Argentine Patagonia; Aboriginal typical diet;
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Introduction
High blood pressure (HBP) is a major cause of cardiovascular

morbidity and mortality, both in developed and in developing
countries [1]. In today’s world, there are still groups of people living in
a relative isolation, keeping to a certain extent their ancestral customs,
in which HBP barely prevails or does not exist [2]. Although previous
studies showed a low prevalence of cardiovascular risk factors (CRF) in
natives of the American continent, over the last decades they have
increased, sometimes overcoming that of white people [3,4].

Argentine Patagonia is an immense phyto-geographical region,
conventionally extended from the Colorado river in the Province of
Río Negro to the southern end of the continent in Tierra del Fuego. The
province of Chubut is located in the center of that region.

The native inhabitants (NI) of Chubut belong to two ethnic groups,
the Tehuelches and the Mapuches. Their communities are relatively
isolated, as a result of which they keep certain habits and traditions of
their ancestral culture. Their typical diet is mainly based on sheep
meat. An unpublished research work showed that Chubut NI, who eats
large amounts of such meat, had normal plasma cholesterol levels and

absence of coronary artery disease. The authors suggest the existence
of a particular genetic condition regarding their lipidic metabolism, or
that sheep fat could not increase cholesterol as beef fat does [5].

Although some research has already been done concerning other
native groups in the American continent [3,6,7], including those in our
country [8], and despite the realization of some works on Chilean
Mapuches [9,10], to date, the prevalence of hypertension and other
CRF in Tehuelches and Argentine Mapuches has remained unknown.
The aim of our study was to evaluate the prevalence of hypertension
and other CRF and potential target organ damage (TOD) produced by
HBP in these ethnic groups, and to determine whether their diet or
some other factors had influence on such conditions.

Methods
A group of seven doctors- two cardiologists, two clinicians and

three ophthalmologists- and a biochemical technician moved to the
central and western areas of the Patagonian plateau in Chubut,
specifically, to the small villages of Gastre, GanGan, Lagunita Salada,
Yalalaubat and Blancuntre. According to demographic records, those
places were important NI settlements. Thirty days before the start of
the research study, we paid a visit to each of the selected villages,
interviewing the doctors and nurses either in the local rural hospitals
or health centers, in order to assess the context, inform them on the
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scope of our work, and prepare the logistics. Besides, with the
intention of ensuring a substantial attendance of NI, considering their
natural refusal to spontaneous collaboration with outcomes, we held a
meeting with the chief of each settlement, so as to inform him on the
scope of our study and obtain his group’s support.

The study protocol was submitted to and approved by the Ethics
Committee of our Institution.

A month later we proceeded to the study, with the result that 181
persons out of an estimated population of 860 belonging to either of
the two aforementioned ethnic groups were evaluated, 26% of the total
regional NI, 118 of them being women (65%),

The inclusion criteria were: patients over 18 years of age, of both
sexes, self-proclaimed as belonging to native ethnic groups and whose
grandparents or parents had at least one Tehuelche or Mapuche family
name. They were asked to come to the rural hospitals or health centers
in fasting conditions. After being read aloud the written consent, they
were asked to sign it. Then they answered a questionnaire on habits
and socioeconomic conditions. Blood samples were obtained after a 12
h fast. Then, the following tests were performed: laboratory tests
including total cholesterol (CHO), triglycerides (TGL) and glucose
(GL), which were measured using automated enzymatic assays;
assessment of body mass index (BMI); waist circumference (WHR)
and measurement of blood pressure (BP). At the same time, the
intima-media thickness (IMT), the presence of carotid plaques (CP)
and left ventricular mass index (LVMI) were assessed using
ultrasonography. Finally, they underwent a funduscopic examination
(FE).

Glucose values between 110 and 125 mg/dl were considered as
glucose intolerance (GLI) and a value of ≥ 126 mg/dl [11] as diabetes.
An abnormal CHO and TGL concentration was considered if values
were ≥ 200 mg/dl and ≥ TGL 150 mg/dl respectively [12]. For BMI the
usual formula weight (kg) divided by height squared (m2) was used.
The WHR was measured with a tape meter at umbilical level with the
patient in maximal expiration, using the ATP III criteria for
classification according to the waist -to -hip ratio, with cut-off points of
≥ 82 mm for women and ≥  102 mm for men [12]. The  BP was
measured three times, using a calibrated mercury sphygmomanometer
and in accordance with accepted international standardized protocols
(sitting position, arm at heart level, feet flat on the floor, back against
the backrest and the proper cuff size). The valid BP value resulted from
the average of the three measurements [13]. Phases I and V of the
Korotkoff sounds were used as an expression of systolic BP (SBP) and
diastolic (DBP), respectively. HBP   was defined as SBP ≥ 140 mmHg
and/or DBP ≥ 90 mmHg or intake of antihypertensive medications. A
portable echocardiograph MyLab 30 (Esaote, Genoa) was used for the
measurement of LVMI and IMT. The LVMI was obtained by
measuring the inter-ventricular septum and posterior wall of the left
ventricle in diastole, from an average of three cardiac cycles with B-
mode echocardiography in the short and long axes, corrected for body
surface as recommended by the American Society of
Echocardiography [14] (LVMI increased: men >125 and women >110
g/m2). The IM thickness was analyzed through bilateral measures of
the distal third of the common carotid posterior wall at 1 cm from the
bifurcation, performing at least 6 measurements, and taking as valid
the highest average obtained on either side, considering >0.9 mm
values as elevated ones [15]. For FE, the pupils were dilated and the
findings were evaluated according to the recommendations of the
American Academy of Ophthalmology [16].

Statistical Analysis
Univariate analysis was performed in each variable studied. For the

continuous variables, mean and standard deviation were assessed, and
for the categorical variables, frequency tables were introduced.
Hypertension was the response variable studied. To analyze the
association of the response with the different variables, we used the t-
test in the case of continuous variables and the chi-square test for
categorical variables.

A logistic regression model was adjusted in multivariate analysis to
altogether examine the variables IM, LVMI and FO. Through the use of
the Hosmer and Lemeshow tests, we found that the models fitted the
data significantly well. A P level < .05 was established as statistically
significant in all tests. Statistical software package Statistics SPSS
version 11.5.1 was used.

Results
Of the 181 NI studied, 46 (25.4%) had hypertension, 27 (58.7%)

isolated systolic hypertension (ISH), 17 (37%) had systo-diastolic
hypertension (SDH) and 2 (4.3%) had isolated diastolic hypertension
(IDH). Hypertensive (HT) subjects were significantly older, 61.2 ± 13.9
years vs. 42.3 ± 18.7 in non-hypertensive subjects (p <0.001). Besides,
hypertension was more frequent in men than in women (33% vs. 21%),
although this association was not significant (p=0.115). In turn, HBP
was considerably less frequent among individuals who had a job as
compared to those who did not (18% vs. 33%), (p=0.019). Also, we
found a significant relationship between hypertension and marital
status, being it more prevalent among widowed and separated subjects
(p=0.01). No significant association was observed between
hypertension and the facts of having or not a medical insurance,
(p=0.765), type of diet (p=0.074), alcohol consumption (p=0.124), or
smoking (p=0.097) (Table 1).

Characteristics Total
High Blood
Pressure  P Value

 (N=181) No Yes  

  (N=135) (N=46)  

Age (years) 47.1 ± 19 42.3 ± 18.7 61.2 ± 13.9 <0.001*

Gender – N (%)     

Male 63 42 (67) 21 (33) 0.115

Female 118 93 (79) 25 (21)  

Work – N (%)     

Yes 94 77 (82) 17 (18)  

No 87 58 (67) 29 (33) 0.019*

Medical Insurance – N
(%)     

Yes 64 46 (72) 18 (28) 0.765

No 117 89 (76) 28 (24)  

Marital Status – N (%)     

Married 33 20 (61) 13 (39) 0.01

Single 57 45 (79) 12 (21) 0.01
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Divorced 9 7 (75) 2 (25) 0.01*

Widowed 24 14 (52) 10 (48) 0.01*

Concubine 58 49 (84) 9 (16) 0.01

Diet – N (%)     

Only meat 131 92 (70) 39 (30) 0.074

Only vegetables 3 3 (100) 0 (0)  

Meat, vegetables, fruit 47 40 (85) 7 (15)  

Alcohol – N (%)     

Yes 23 14 (59) 9 (41) 0.124

No 158 120 (77) 36 (23)  

Smoking – N (%)     

Yes 57 45 (79) 12 (21) 0.097

No 124 88 (71) 36 (29)  

Table 1: Demographic characteristics, habits and socioeconomic
conditions of the native inhabitants according to presence of
hypertension.

Hypertension was considerably related to BMI (p=0.001), higher
levels of CHO (p=0.005) and TGL (p<0.001), WHR (p<0.001), plasma
levels of GL (p<0.001), IMT, LVMI (p=<0.001), presence of CP
(p=0.015) and of FE abnormalities (p<0.001) (Table 2).

Variables

Total High Blood Pressure P Value

(N=181) No Yes

 (N=135) (N=46)

SBP 127 (± 22.3) 116.4 (±11.4) 158.2 (± 16.2) <0.001

DBP 75.7 (± 12.1) 71.8 (± 8.9) 87.3 (± 12.6) <0.001

CHOL 173.7 (± 24.4) 170.7 (± 24.2) 182.8 (± 22.7) 0.005

TGL 97.9 (± 70.8) 86.9 (± 55.8) 130.9 (± 97.3) <0.001

GLU 95.8 (± 29.8) 94.1 (± 32.5) 101.2 (± 18.3) <0.001

BMI 29 (± 6.2) 27.9 (± 5.8) 32 (± 6.1) <0.001

WHR 95 (±13.3) 93.2 (± 12.9) 100.7 (± 13.1) <0.001

IMT 0.8 (± 0.1) 0.8 (± 0.1) 0.9 (± 0.2) <0.001

LVMI 94.9 (± 28.2) 89.6 (± 24.5) 111.2 (± 32.3) <0.001

DIAB 6 (3.3%) 2 (1.48%) 4 (8.7%) <0.001

GLI 11 (6.7%) 3 (2.2%) 8 (17.4%) <0.001

CP 54 31 (23%) 23 (50%) 0.015

Abnormal FO 54 19 (14%) 35 (76%) <0.001

Table 2: Values of blood pressure and other variables studied, observed
in the native inhabitants; SBP=Systolic BP; DBP=Diastolic BP;
CHOL=Cholesterol; TGL=Triglycerides; GLU=Glucose; BMI=Body
Mass Index; WHR=Waist Circumference; IMT=Intima-Media

Thickness; LVMI=Left Ventricular Mass Index; DIAB=Diabetes;
GLI=Glucose intolerance; CP=Carotid plaques; FO=Funduscopic.

A percentage of 60.9% of HT BMI over 30 Kg/m2 (p=<0.001) was
observed, while 36.9% had dyslipidemia (p=0.005), 17.4% had GLI
(p=<0.001), 8.7 % were diabetic (p ≤ 0.001), 37% showed increased
LVMI, 37% CP presence, 50% had a IMT over 9 mm and 71.7%
showed abnormal FE (Figure 1). With regard to their diet, 72.4%
reported to eat just sheep meat, 26% consumed beef, vegetables and/or
fruit and 1.6% reported to be vegetarians.

Figure 1: Percentage of metabolic alterations and target organ
damage observed in the hypertensive natives inhabitants; BMI=
Body mass index, DYSLIP= Dyislipidemia, DIAB=diabetes, GLI=
Glucose intolerance, IMT= intima-media thickness, CP= Carotid
plaques LVMI= left ventricular mass index, FO= funduscopic.

Discussion
Despite the fact that earlier studies showed a low prevalence of

cardiovascular risk factors, including hypertension, in natives of the
American continent, over the last decades, they have increased, and
even overcame, those observed in white individuals. For instance, In
the United States of America, the Second National Health and
Nutrition Examination Survey (NHANES II) [17], 226 subjects
identified themselves as Native Americans. The outcomes showed no
significant differences in the prevalence of hypertension with respect to
that found in white people, nor in the incidence of deaths from strokes
in individuals under the age of 65. These results were attributed to
changes in lifestyle. In a similar population, Wang et al studied 4.549
individuals, 1.760 of whom were identified as hypertensive (38.7%) and
other 1.283 (28.2%) as pre-hypertensive, finding that the latter had 3.2
times higher risk of developing hypertension and 1.74 times of
developing cardiovascular disease [6].

Two studies of hypertension prevalence were conducted in Chile. In
one of them, studying 1,948 individuals out of 28 Mapuche
communities, the outcomes showed that 13% of men and 16% of
women were hypertensive. In the other one, out of 345 Mapuche
individuals, a hypertension prevalence of 20.4% in men and 18.8% in
women was found [10,18]. In Argentina, a study on 522 individuals in
a Wichi-chorote community showed that 37% were pre-hypertensive
and 28% suffered hypertension [8]. Our study showed a hypertension
prevalence of 25.4% in Tehuelche and Mapuche ethnic groups with
marked target organ damage. Although total percentages were lower
than those observed in different epidemiological studies conducted on
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general population of our country [19-21], they were similar to those
obtained in other NI communities in the southern end of the
continent [9,10].

The type of HBP more frequently found was isolated systolic
hypertension, with high BP average values, in accordance with the
highest prevalence of this type of HBP in this age group. This result
could also be connected to a higher mean age of the hypertensive
subjects in our sample and possibly to the greater target organ damage
found. In our subjects, hypertension was positively associated with age
and unemployment -both variables are often related with it- and it was
also connected to the fact of being the subjects widowed or singles,
which might suggest a degree of chronic stress resulting from
loneliness and some degree of social isolation. These groups of people
have easy access to free public health care- the only option in the area-
which may explain the lack of relationship between hypertension and
the fact of having or not a medical insurance. To our surprise, we
found a weak connection between two variables traditionally related to
the presence of hypertension: the consumption of tobacco and alcohol.
This may reflect the underreport of those conditions, especially in the
case of alcohol, probably due to denial of the habit. With regard to
smoking, however, there have been conflicting results in the different
populations studied, since in some studies, for unclear reasons, authors
could not find a relation between smoking and hypertension [6,22].

In the analyzed NI we observed a remarkable target organ damage.
As far as we know, unlike most regional studies, ours is one of the few
ones- if not the only one- in which TOD has been evaluated in this
kind of ethnic groups. Over one-third of the hypertensive NI presented
structural cardiovascular damage: a significant IMT increase, presence
of CP and LVMI as well as alterations in FE. On the other hand, in
these subjects we found a consistent association between hypertension
and metabolic disorders, with significant prevalence of obesity,
overweight, TGL and abnormal fasting glucose values. Sedentary
lifestyle, poor socioeconomic conditions and racial genetic
mechanisms could be possible reasons explaining these alterations.

In our region, sheep meat is considered healthier than beef and it is
thought that its intake does not produce the known lipid disorders of
the latter. Even though we have not found any research studies
assessing the potential differences between the cardiovascular effects of
these two types of meat, sheep meat has a high unsaturated fatty acid
to saturated fatty acids ratio. One of its components, conjugated
linoleic acid, is found only in ruminants’ meat and dairy products and
it is produced out of linoleic acid by their gastrointestinal flora. In
human beings, some studies suggest that linoleic acid would have a
protective role in certain types of cancers, such as colorectal and breast
cancer [23-25], and administered in supplements, it reduces the body
fat, especially the abdominal one [26]. However, it could also have
cardiovascular adverse effects since it could enhance insulin resistance
as well as oxidative stress [27], and it could decrease the
docosahexaenoic acid [28]. Although 73% of the population we
studied claimed that they only ate sheep meat and little or none of
other kinds of food, multivariate analysis showed no association
between this diet and hypertension.

Limitations
Today we know that racial purity cannot be established among

human beings, but our country is a special case of mixture of people of
different origins. In the case of the subjects of our study, having an
European surname does not imply having an ancestor of that origin,

since in the past many aborigines used to adopt an European name,
which implied prestige. This circumstance implies that some persons
actually belonging to the Tehuelche or Mapuche ethnic groups might
have been discarded.

Notwithstanding the fact of the small number of subjects entering
the study (N=181), they represent a significant part of the 700 person
in the area that are registered as belonging to either the Tehuelche or
Mapuche ethnias, according to the censuses.

On the other hand, even though the subjects involved were
encouraged to answer all the epidemiological questions truthfully,
some responses such as the low consumption of tobacco and alcohol-
which do not coincide with the known habits of these native
inhabitants- make us infer a misleading data collection. Probably, the
consumption of tobacco and alcohol is not as low as they claimed. If so,
conclusions regarding the connection between such habits and the
presence of hypertension would have been different.

We conclude that the prevalence of high blood pressure in native
inhabitants of the province of Chubut (Tehuelche and Mapuche ethnic
groups), although being a little lower that known in some other
populations of our country or in other ethnic groups of the American
continent, does not differ significantly. But it has a great impact on
target organ damage. Besides, the massive consumption of sheep meat
could not have an impact in developing hypertension. On the other
hand, taking in account the metabolic alterations we found, it could
not have any metabolic preventive benefits with respect to the
consumption of cow meat. Sedentary lifestyle, racial-genetic
characteristics, poor socioeconomic conditions, or perhaps some other
unknown or not evaluated factors could explain the marked organ
damage and metabolic disorders observed in this people.
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