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Abstract
Background: lifestyle and cardiometabolic risk factors information is scarce regarding youth and adults of Latin-American ethnics. 

Objective: the primary aim was to describe the lifestyle and cardiometabolic risk factors for arterial hypertension (HTN) and diabetes in ethnic 
Latin-American groups (Mapuche and Aymara) and other non-ethnics > 15 years of age in the Chilean population. A secondary aim was to 
determine the association between physical activity ‘intensity’ with HTN and diabetes markers. 

Material and methods: a representative sample from the National Chilean Health Survey 2016-2017, included Mapuche (EG-Map; women 
n = 166, men n = 300; total n = 466), Aymara (EG-Aym; women n = 96, men n = 55; total n = 151), and a non-ethnic population group  
(No-EG; women n = 2057, men n = 3445; total n = 5502). The main outcomes were; systolic blood pressure (SBP), diastolic blood pressure 
(DBP), fasting plasma glucose (GL), and secondary outcomes were other anthropometric, lipid profile, and lifestyle parameters. 

Results: GL was significantly associated with nutrition (0.9 %, p < 0.0001), tobacco and alcohol habits (0.6 %, p < 0.0001). SBP was 
significantly associated with nutrition (whole-grains 0.04, p = 0.001; water consumption 0.07, p < 0.0001), sleep hygiene (week 0.04,  
p = 0.030; on weekends -0.04, p = 0.026), and alcohol consumption (-0.06, p < 0.0001). 

Conclusion: in conclusion, lifestyle differences among Mapuche and Aymara ethnic groups in comparison with non-ethnic Chilean peers  
> 15 years are significantly associated with blood pressure and glycemia.
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INTRODUCTION 

The lifestyle of the population is highly associated with the 
current increase in the prevalence of cardiometabolic disease 
(i.e., diseases that compromise both cardiovascular and meta-
bolic systems) in young and adult populations, including arterial 
hypertension (HTN) (1) and diabetes (2). Physical activity (PA) 
and healthy nutrition are key environmental factors to preserve 
good cardiometabolic health in adolescents and adults (3-5). On 
the other hand, sleep hygiene (i.e., sleeping a sufficient amount 
of hours per each 24 h cycle) (6,7), and avoiding tobacco and 
alcohol consumption have been described additionally as im-
portant modifiable risk factors contributors to HTN and diabetes 
in adolescents and adults (8). More recently, it was reported a 
26.9 % of HTN prevalence, and 11.2 % prevalence of diabetes 
in the non-ethnic Latin American adult population (1). On the 
other hand, ethnic young cohorts have shown recently a worrying 
35.9 % prevalence of HTN in comparison with their non-ethnic 
peers (11.6 %) (9).

Following this, and as a relevant component of a healthy life-
style, PA practice at different ‘intensities’ (i.e., vigorous, mod-
erate, or low) has been associated with lower cardiovascular 
risk in young (9) and adult populations (10,11), but also with 
better physical fitness (10,12). Additionally, fruit and vegeta-
ble intake frequency (i.e., healthy nutrition) as well as water 
consumption is also a key modifiable element in avoiding HTN 
and diabetes in adolescents and adult Latin American popula-
tions (13). In this sense, although there is important evidence in 
the Chilean population about lifestyle and its relationship with 
cardiometabolic disease markers of HTN (i.e., systolic [SBP], 
diastolic [DBP] blood pressure), and diabetes (fasting glycemia 
[GL]) in both adolescents and adults, there is a scarcity of ev-
idence about these markers in the population of ethnic Latin 
American groups such as the Mapuche —people of the land in 
the Mapudungun language— and Aymara —the language of 
many years in the Jayamararu language. From a demographic 
perspective of the national Chilean survey, there are around 
2,185,729 individuals in the Chilean population who declare 

Resumen
Antecedentes: la información sobre estilos de vida y factores de riesgo cardiometabólico es escasa en jóvenes y adultos de etnia latinoamericana.

Objetivo: el objetivo principal fue describir el estilo de vida y los factores de riesgo cardiometabólico para la hipertensión arterial (HTA) y la 
diabetes en grupos étnicos latinoamericanos (Mapuche y Aymara) y otros no étnicos > 15 años de la población chilena. Un objetivo secundario 
fue determinar la asociación de la “intensidad” de la actividad física con la HTA y los marcadores de diabetes.

Material y métodos: muestra representativa de la Encuesta Nacional de Salud de Chile 2016-2017, compuesta por mapuches (EG-Map; 
mujeres n = 166, hombres n = 300; total n = 466), aymaras (EG-Aym; mujeres n = 96, hombres n = 55; total n = 151) y un grupo poblacional 
no étnico (No-GE; mujeres n = 2057, hombres n = 3445; total n = 5502). Las principales evaluaciones fueron la presión arterial sistólica (PAS), 
la presión arterial diastólica (PAD) y la glucosa plasmática en ayunas (GL), y los resultados secundarios fueron otros parámetros antropométricos, 
del perfil lipídico y del estilo de vida.

Resultados: la GL se asoció significativamente a los hábitos nutricionales (0,9 %, p < 0,0001) y los hábitos de tabaco y alcohol (0,6 %, p < 
0,0001). La PAS se asoció significativamente con la nutrición (cereales integrales 0,04, p = 0,001; consumo de agua 0,07, p < 0,0001), higiene 
del sueño (semana 0,04, p = 0,030; fines de semana -0,04, p = 0,026) y consumo de alcohol (- 0,06, p < 0,0001).

Conclusión: en conclusión, las diferencias de estilo de vida entre las etnias mapuche y aymara en comparación con sus pares chilenos no 
étnicos mayores de 15 años se asocian significativamente con la presión arterial y la glucemia.
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themselves to be of some native ethnic group, this amount 
representing 12.8  % of the total Chilean population. Of this 
percentage (i.e., 12.8 %), 79.8 % correspond to Mapuche, and 
7.2 % to Aymara ethnicity, among others (14), both being the 
major representatives of ethnicity in the country. Along this line, 
previous studies have suggested a worrying increase in insu-
lin resistance in the adult Mapuche population (15), and other 
reports have shown higher levels of blood pressure (16), and 
fasting glucose (17), thus increasing the risk of HTN and diabe-
tes. Epidemiologically, preliminary studies have described that 
adults of Mapuche ethnic origin in Chile report a 24.5 % of HTN 
prevalence (18), while 18.5 % was described for the Aymara 
ethnic group (19). Other reports describe the diabetes prev-
alence in Mapuche ethnicity as 8.2 %, and 6.9 % for Aymara 
(17). On the other hand, despite lifestyle factors such as PA and 
nutrition and their known association with HTN and diabetes 
markers, other evidence has suggested that ethnic groups who 
are living in urban areas show a major cardiometabolic risk in 
comparison with their rural peers, with living in urban areas 
being attributed a greater role than lifestyle factors for these 
diseases (15); it is of great interest to study these groups in 
terms of increasing health prevention strategies.

Unfortunately, these previous studies are isolated, have been 
developed in one or another of the 15 geographic regions of 
Chile, and do not contain major representative data of the whole 
country. Thus, there is a scarcity of studies reporting a represen-
tative sample of these groups (i.e., at least from a geographical 
perspective) including ethnic adolescents and adult populations 
such as the Mapuche and Aymara groups, describing lifestyle 
(i.e., PA ‘intensity’, nutritional, water consumption, sleep hygiene, 
tobacco, and alcohol habits), and testing their association with 
HTN and diabetes markers. Thus, the primary aim of this study 
was to describe the lifestyle and cardiometabolic risk factors for 
arterial hypertension (HTN) and diabetes in ethnic Latin Ameri-
can Mapuche, Aymara, and other non-ethnic Chilean individuals  
> 15 years of age. A secondary study was to determine the asso-
ciation between physical activity intensity with HTN and diabetes 
markers.
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MATERIALS AND METHODS

STUDY DESIGN

A cross-sectional national secondary study was developed with 
the National Health database surveys (NHS) 2016-2017 of Chile. 
The NHS is a prevalence, and multi-stage national study that in-
cludes representatives of the Chilean geographical country, and 
is applied in multi-stages, in person at home with families using 
a cross-sectional random, stratified-by-conglomerates survey with 
inclusion of the population ≥ 15 years old, with or without an ethnic 
origin, and living in particular homes, from urban to rural areas of 
the 15 geographical regions of this country.

Of 6,233 thousand participants included in the NHS 2016-2017 
(i.e., all of this population are part of the Chilean public health sys-
tem), a total of n = 731 participants belonged in some of the major 
eight ethnic groups, including Aymara n = 151, Rapa-Nui n = 1, 
Quechua n = 14, Mapuche n = 466, Atacameño Linkánanta n = 36,  
Coya n = 17, Kawésqar Alacalufes n = 3, and Diaguita n = 43), 
with the rest of participants being identified as a non-ethnic ad-
olescent (≥ 15 years)/adult population (n = 5.502) ascribed to 
the Chilean public health system. The present study included and 
analyzed the information related only to the Mapuche ethnic gro- 
up (EG-Map; men n = 166, women n = 300), Aymara ethnic group 
(EG-Aym; men n = 55, women n = 96), and the population of 
non-ethnic origin (No-EG; men n = 2,057, women n = 3,445). 
The study protocol was approved by the Ethical Committee of the 
Escuela de Medicina de la Pontificia Universidad Católica de Chile 
(16-019), and all participants signed an informed consent (20).

LIFESTYLE PARAMETERS

Characterization of physical activity  
and sedentary time

To determine PA levels, the “Global Physical Activity Ques-
tionnaire” version 2 was applied (GPAQ v2) (20). Thus, PA was 
described according to its intensity as follows; i) PA of ‘vigor-
ous’-intensity (PA

VI
); ii) PA of ‘moderate’-intensity (PA

MI
), and fi-

nally iii) PA of ‘light’-intensity (PA
LI
), which corresponded to all 

those activities such as walking, transport, or cycling. 

Determination of nutrition frequency

The NHS 2016-2017 includes the GABA criteria as follows; 
i) fish consumption 2 times/week (fish and seafood), ii) dairy 
products in 3 servings/day (milk, cheese, or yogurt), iii) le-
gumes consumption 2 times/week (legumes/beans), iv) con-
sumption of fruits/vegetables 5 servings/day, and finally vi) 
drinking water 6 glasses/day (21). This information was ob-
tained from the three Mapuche, Aymara, and non-ethnic adult 
groups by self-report.

Determination of sleep hygiene, tobacco habit, 
and alcohol consumption

Other lifestyle parameters were registered and reported as 
sleep time using the following categorization; sleep hygiene (< 
7 h/day; 7 to 9 h/day; and > 9 h/day), tobacco (Yes, 1 or more 
cigarette/day; Yes, occasionally, < 1 cigarette/day; No, I stopped 
smoking; and No, I have never smoked), and alcohol consump-
tion (Never; ≤ 1 cups/week; 2 to 3 cups/week; and ≥ 4 cups/
week). 

All information on nutrition frequency, sleep hygiene, tobacco 
habit, and alcohol consumption was obtained by self-report, us-
ing the validated questionnaire of the Chilean NHS 2016-2017. 

Measurement of blood pressure (main 
outcome)

As HTN markers, SBP and DBP were measured in both arms 
twice during 30 sec, and in different days (at least 1 day between 
measurements) by the professional nursing staff of the public 
health center. In this study, these measurements were averaged 
and registered for subsequent analyses. After that, both SBP/
DBP values were used to classify HTN prevalence in % consid-
ering categories of ‘normotension, elevated blood pressure, HTN 
stage 1 (SBP ≥ 140, or PAD ≥ 90 mmHg), and HTN stage 2, 
following standard current procedures (22). 

Measurement of fasting glycemia (main 
outcome), and lipid profile outcomes

As diabetes marker, fasting plasma glucose (GL) was used. 
This outcome was measured in conditions of at least 8 hrs of 
fasting state and applied similarly to previous studies (21), fol-
lowing the Chilean clinical guide (23). 

Additionally, we also included the metabolic markers of dys-
lipidemia (total cholesterol (Tc), low-density lipid cholesterol 
(LDL-c), high-density lipid cholesterol (HDL-c), and plasma tri-
glycerides (Tg) as additional information. As categorical informa-
tion, we also included the metabolic syndrome diagnoses.

Anthropometric measurements

To assess the body weight, there was used a digital scale OM-
RON® (model HN 289 OMRON Corporation, Kioto, Japon) with 
a sensitivity of 100 g, and a maximum weight register of 150 
kg). Height was measured by a metal tape, a square, and adhe-
sive tape (i.e., to secure in a wall or gate). Waist circumference 
was measured using inextensible and flexible tape. The nutri-
tional state was established by body mass index (BMI) following 
adult recommendations as follows; underweight < 18.5 kg/m2; 
normal weight: 18.5-24.9 kg/m2; overweight: 25.0-29.9 kg/m2 
and ≥ 30.0 kg/m2 to obesity. There was also included informa-
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tion regarding the nutritional state, (underweight, normal weight, 
overweight, obesity) (24). 

STATISTICAL ANALYSES

Data of socio-demographic and cardiometabolic character-
istics are shown as means (95 % confidence interval [CI]) for 
continuous variables, and numbers (proportion, %) for categor-
ical variables. To continuous outcomes, the univariate test was 
applied to establish the significance of interaction by groups and 
to compare the difference between groups, Sidak’s post-hoc was 
used to compare both ethnic EG-Map and EG-Aym versus the 
non-ethnic group. Age, BMI, sex, height, and region were used as 
co-variables for continuous outcomes. For categorical outcomes 
Pearson’s Chi-squared test was applied to determine differences 
in frequencies, and Somer’s d-test. Additionally, the association 
between lifestyle factors of PA ‘intensity’, as well as the nutrition, 
sleep hygiene, and other secondary outcomes were associat-
ed with SBP, DBP, and GL using linear regression analyses by 
4-models; model 1 (PA

LI
, PA

MI
, PA

VI
, min/day), model 2 (seafood 

consumption, dairy products, whole grains, legumes, greens and 
vegetables, and water consumption), model 3 (sleep time in the 

week, and the weekends), and model 4 (tobacco and alcohol 
habits). These analyses were applied independently to describe 
PA ‘intensity’, nutrition, sleep hygiene, tobacco, and alcohol con-
sumption predictive weight. All analyses were carried out using 
the SPSS version 28 software. All procedures described were de-
veloped following the technical recommendations of the Guide-
line of Application F2 of the NHS 2016-2017 (25). 

RESULTS

COMPARISON OF DESCRIPTIVE DATA 
ACCORDING TO GROUPS 

The characteristics of the Mapuche, Aymara, and non-ethnic 
groups are shown in table I. For continuous outcomes, there 
were significantly different values of age, body weight, height, 
BMI, waist circumference, fasting glycemia, SBP/DBP, Tc, LDL-c, 
HDL-c, and Tg between EG-Map, and EG-Aym versus (vs.) the 
No-EG group (Table I). For categorical outcomes, there were sig-
nificant differences in the area of living (urban, rural), educational 
level, and nutritional state in EG-Map, and EG-Aym vs. No-EG 
(Table I). 

Table I. Descriptive characteristics of the > 15-year-old Chilean population of ethnic 
Mapuche, Aymara, and non-ethnic peers from the National Health Survey 2016-2017

Outcomes EG-Mapa EG-Aymb No-EGx Sample size (EG-Map, 
EG-Aym, No-EG)

p-value
interaction

Sex

Women, n = (%) 166 (35.6 %) 96 (63.6 %) 2057 (37.4 %) p = 0.748#

Men, n = (%) 300 (64.4 %) 55 (36.4 %) 3445 (62.6 %)

Area of living

Urban, n = (%) 320 (68.7 %) 122 (80.8 %) 4711 (85.6 %) p < 0.0001#

Rural, n = (%) 146 (31.3 %) 29 (19.2 %) 791 (14.4 %)

Educational level

< 8 years, n = (%) 124 (26.7 %) 22 (15.2 %) 1308 (24.0 %) p = 0.025#

8 to 12 years, n = (%) 266 (57.2 %) 80 (55.2 %) 2907 (53.3 %)

≥ 13 years, n = (%) 75 (16.1 %) 43 (29.7 %) 1237 (22.7 %)

Anthropometry

Age, years 41.7 (39.8; 43.6)x 44.8 (41.4, 48.2) 49.8 (49.3; 50.4) (n = 408; n = 128; n = 4895) p = 0.011†

Body weight, kg 72.9 (72.2; 73.5)x 72.7 (71.5; 73.9) 74.1 (73.9; 74.3) (n = 408; n = 128; n = 4895) p < 0.0001†

Height, cm 158.6 (157.9; 159.3) 158.2 (157.0; 159.5) 159.7 (159.5; 159.9) (n = 408; n = 128; n = 4895) p < 0.0001†

BMI, kg/m2 29.8 (29.3; 30.3)x 29.2 (28.2; 30.2) 28.8 (28.7; 29.0) (n = 408; n = 128; n = 4895) p < 0.0001†

(Continues on next page)
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Table I (Cont.). Descriptive characteristics of the > 15-year-old Chilean population of ethnic 
Mapuche, Aymara, and non-ethnic peers from the National Health Survey 2016-2017

Outcomes EG-Mapa EG-Aymb No-EGx Sample size (EG-Map, 
EG-Aym, No-EG)

p-value
interaction

Nutritional state

Underweight, n = (%) 4 (1.0 %) 1 (0.8 %) 64 (1.3 %) (n = 408; n = 128; n = 4895) p = 0.004#

Normal weight, n = (%) 89 (21.8 %) 27 (21.1 %) 1087 (22.4 %)

Overweight, n = (%) 123 (30.1 %) 55 (43.0 %) 1867 (38.5 %)

Obesity, n = (%) 192 (47.1 %) 45 (35.2 %) 1827 (37.7 %)

Waist circumference (cm) 92.5 (91.7; 93.9)x 92.5 (91.1; 93.9)x 93.7 (93.5; 93.9) (n = 403; n = 128; n = 4833) p = 0.003†

Blood glucose

Fasting glycaemia, mg/dL 96.3 (92.6; 99.9) 98.1 (91.5; 104.7) 100.3 (99.2; 101.3) (n = 383; n = 120; n = 4474) p = 0.349†

Diabetes prevalence

p = 0.172#
Normoglycaemia, % 300 (77.5 %) 92 (76.7 %) 3331 (73.8 %)

Prediabetes, % 63 (16.3 %) 20 (16.7 %) 798 (17.7 %)

Diabetes, % 24 (6.2 %) 8 (6.7 %) 385 (8.5 %)

Blood pressure

SBP, mmHg 122 (120.7; 124.9)x 119.5 (115.8; 123.2)x 127.7 (127.1; 128.3) (n = 408; n = 128; n = 4841) p = 0.005†

DBP, mmHg 73 (72.0; 74.0)x 70.0 (68.2; 71.8)x 78.4 (74.5; 75.1) (n = 408; n = 128; n = 4841) p = 0.003†

Hypertension prevalence

p < 0.0001#

Normotension, % 190 (46.3 %) 86 (66.7 %) 2037 (41.8 %)

Elevated BP, % 96 (23.4 %) 18 (14.0 %) 982 (20.1 %)

HTN stage 1, % 56 (13.7 %) 11 (8.5 %) 652 (13.4 %)

HTN stage 2, % 68 (16.6 %) 14 (10.9 %) 1203 (24.7 %)

Lipid profile

Tc, mg/dL 173.6 (168.7; 178.6)x 180 (171.7; 189.0) 182.1 (180.7; 183.5) (n = 260; n = 86; n = 3253) p = 0.034†

LDL-c, mg/dL 100.4 (96.3; 104.6)bx 106.0 (98.6; 113.3) 105.1 (103.9; 106.3) (n = 259; n = 85; n = 3230) p = 0.003†

HDL-c, mg/dL 48.0 (46.5; 49.6)b 45.8 (43.0; 48.5) 47.8 (47.4; 48.3) (n = 260; n = 86; n = 3253) p = 0.002†

Tg, mg/dL 131.0 (119.7; 142.4)bx 149.6 (129.7; 169.9) 145.0 (141.1; 148.1) (n=263; n=86; n=3286) p = 0.002†

Metabolic syndrome 

p = 0.174#Yes, n = (%) 149 (61.8 %) 46 (58.2 %) 1675 (54.2 %)

No, n = (%) 92 (38.2 %) 33 (41.8 %) 1417 (45.8 %)

Data are shown as means and 95 % confidence intervals (95 % CI) for continuous outcomes and as number (n) and percentages (%) for categorical outcomes. Groups 
are described as: EG-Map: Mapuche ethnic group; EG-Aym: Aymara ethnic group; No-EG: no ethnic group. Outcomes are described as: BMI: body mass index; SBP: 
systolic blood pressure; DBP: diastolic blood pressure; Tc: total cholesterol; LDL-c: low-density lipid cholesterol; HDL-c: high-density lipid cholesterol; Tg: triglycerides. 
†Data analyzed by univariate test. aSignificantly different versus EG-Map at p < 0.05, bSignificantly different versus EG-Aym at p < 0.05. xSignificantly different 
versus No-EG at p < 0.05 by Sidak’s post-hoc. #Categorical data analyzed by Pearson’s Chi-squared test at p < 0.05. Italics values denote significant between-group 
interaction at p < 0.05.
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DESCRIPTION AND COMPARISON  
OF LIFESTYLE DATA ACCORDING TO GROUPS 

In the characteristics of the PA ‘intensity’ (measured by the 
GPAQ-v2 questionnaire), there were significant differences 
among groups in the PA

VI
, PA

MI
 (Table II). In the nutritional pa-

rameters, there were significant differences in the frequency 

of ‘milk, cheese, or yogurt’, ‘whole grains, bread, foods with 
whole-meal flours’, ‘legumes/beans’, ‘fruits’ and ‘vegetables’, 
as well as in ‘water consumption’ (Table II). There were signifi-
cant differences in the sleep hygiene (hours of sleep on week-
ends, the adherence to sleep hygiene, and tobacco habit and 
alcohol consumption between EG-Map, and EG-Aym versus 
No-EG (Table II).

Table II. Lifestyle parameters (physical activity, diet, water consumption,  
sedentary time, sleep hygiene, and tobacco/alcohol habits in the Chilean > 15-year-old 

population of ethnic Mapuche, Aymara, and non-ethnic peers  
from the National Health Survey 2016-2017

Outcomes EG-Map EG-Aym No-EG p-value

PA ‘intensity’ 

 PAVI

p = 0.341#Yes, n = (%) 79 (17.0 %) 17 (11.3 %) 740 (13.4 %)

No, n = (%) 387 (83.0 %) 134 (88.7 %) 4762 (86.6 %)

 PAMI

p = 0.002#Yes, n = (%) 123 (26.4 %) 21 (13.9 %) 1496 (27.2 %)

No, n = (%) 343 (76.6 %) 130 (86.1 %) 4006 (72.8 %)

 PALI

p = 0.014#Yes, n = (%) 312 (67.0 %) 88 (58.3 %) 3530 (64.2 %)

No, n = (%) 154 (33.0 %) 63 (41.7 %) 1972 (35.0 %)

Nutrition 

‘Fish’

p = 0.244#

> 1 time/week, n = (%) 46 (9.9 %) 21 (13.9 %) 539 (9.8 %)

1 time/week, n = (%) 128 (27.5 %) 45 (29.8 %) 1838 (33.4 %)

< 3 times/month, n = (%) 114 (24.5 %) 36 (23.8 %) 1234 (22.4 %)

< 1 time/month, n = (%) 178 (38.2 %) 49 (32.5 %) 1891 (34.4 %)

‘Milk, cheese, or yogurt’

p < 0.0001#

≥ 3 times/day, n = (%) 27 (5.8 %) 7 (4.6 %) 340 (6.2 %)

< 3 times/day, n = (%) 30 (6.4 %) 9 (6.0 %) 432 (7.9 %)

1 time/day, n = (%) 134 (28.8 %) 35 (23.2 %) 2001 (36.4 %)

Every 3 days, n = (%) 88 (18.9 %) 50 (33.1 %) 974 (17.7 %)

At least 1 time/week, n = (%) 100 (21.5 %) 35 (23.2 %) 1023 (18.6 %)

At least 1 time/month, n = (%) 42 (9.0 %) 9 (6.0 %) 288 (5.2 %)

Never, n = (%) 45 (9.7 %) 6 (4.0 %) 444 (8.1 %)

(Continues on next page)
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Table II (Cont.). Lifestyle parameters (physical activity, diet, water consumption,  
sedentary time, sleep hygiene, and tobacco/alcohol habits in the Chilean > 15-year-old 

population of ethnic Mapuche, Aymara, and non-ethnic peers  
from the National Health Survey 2016-2017

Outcomes EG-Map EG-Aym No-EG p-value

Nutrition 

‘Whole-grain cereals, whole-grain bread, 
foods with whole-grain flours’

p < 0.0001#

≥ 1 time/month, n = (%) 8 (1.7 %) 2 (1.3 %) 136 (2.5 %)

Everyday, n = (%) 49 (10.5 %) 15 (9.9 %) 782 (14.2 %)

Every 3 days, n = (%) 35 (7.5 %) 16 (10.6 %) 428 (7.8 %)

At least 1 time/week, n = (%) 44 (9.4 %) 15 (9.9 %) 663 (12.1 %)

At least 1 time/month, n = (%) 40 (8.6 %) 20 (13.2 %) 467 (8.5 %)

Never, n = (%) 290 (62.2 %) 83 (55.0 %) 3026 (55.0 %)

‘Legumes/beans’

p = 0.046#

≥ 2 times/week, n = (%) 113 (24.2 %) 43 (28.5 %) 1455 (26.4 %)

At least 1 time/week, n = (%) 236 (50.6 %) 80 (53.0 %) 2741 (49.8 %)

1-3 times/week, n = (%) 58 (12.4 %) 20 (13.2 %) 625 (11.4 %)

< 1 time/week, n = (%) 59 (12.7 %) 8 (5.3 %) 681 (12.4 %)

‘Fruits’
p < 0.0001†

Days/week 3.9 (3.7; 4.1)x 4.0 (3.6; 4.4) 4.4 (4.3; 4.4)

‘Vegetables’
p < 0.0001†

Days/week 5.1 (4.9; 5.3) 5.4 (5.1; 5.7) 5.4 (5.4; 5.5)

‘Water consumption’
p < 0.0001†

Number of water glasses, glasses/day 3.8 (3.5; 4.1)x 4.3 (3.7; 4.8) 4.1 (4.0; 4.2)

Adherence to sleep hygiene time

p = 0.008#
< 7 h/day, n = (%) 95 (20.4 %) 38 (25.2 %) 1559 (28.3 %)

7 to 9 h/day, n = (%) 265 (56.9 %) 92 (60.9 %) 2928 (53.2 %)

> 9 h/day, n = (%) 106 (22.7 %) 21 (13.9 %) 1015 (18.4 %)

Tobacco habit

p < 0.0001#

Yes, 1 or more cigarette/day, n = (%) 83 (17.8 %) 18 (11.9 %) 1209 (22.0 %)

Yes, ocationally, < 1 cigarette/day, n = (%) 39 (8.4 %) 10 (6.6 %) 374 (6.8 %)

No, I stopped smoking, n = (%) 121 (26.0 %) 19 (12.6 %) 1304 (23.3 %)

No, never, n = (%) 223 (47.9 %) 104 (68.9 %) 2615 (47.5 %)

Alcohol consumption 

p < 0.0001#

Never, n = (%) 138 (33.7 %) 42 (32.6 %) 1774 (36.4 %)

≤ 1 glass/week, n = (%) 174 (42.5 %) 58 (45.0 %) 1719 (35.2 %)

2 a 3 glasses/week, n = (%) 20 (4.9 %) 4 (3.1 %) 250 (5.1 %)

≥ 4 glasses/week, n = (%) 6 (1.5 %) 2 (1.6 %) 128 (2.6 %)

Data are shown as number (n) and percentage (%). Groups are described as: EG-Map: Mapuche ethnic group; EG-Aym: Aymara ethnic group; No-EG: No-ethnic group. 
Outcomes are described as: PAVI: physical activity of vigorous intensity; PAMI: physical activity of moderate intensity; PALI: physical activity of light intensity. #Denotes 
categorical data analysed by Pearson’s Chi square test at p < 0.05. Italics values denote significant between-group interaction at p < 0.05. †Analysed by univariate test 
at p < 0.05. Italics values denote significant between-group interaction at p < 0.05.
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ASSOCIATION OF PA ‘INTENSITY’ WITH HTN 
AND DIABETES OUTCOMES 

For predicting blood pressure from PA ‘intensity’, lineal regres-
sion analyses revealed only PA of ‘moderate’ intensity predicted 
significantly DBP in model 1 (PA

MI
, p = 0.008) (Table III). The di-

abetes marker of GL was significantly associated with model 2 
(nutrition 0.9 %, p < 0.0001), and model 4 (tobacco and alcohol 
habits 0.6 %, p < 0.0001). In another lifestyle, SBP has significant-

ly associated with model 2 nutrition (whole grains, water consump-
tion), model 3 sleep hygiene, and model 4 tobacco, all p < 0.001), 
DBP was significantly associated with model 2 nutrition (whole-
grains, legumes, and water consumption), model 3 sleep hygiene 
(sleep time in the week, and weekends), and model 4 tobacco, all  
p < 0.001) (Table III). Fasting plasma glucose was significantly 
associated with model 2 nutrition (whole-grain, water consump-
tion, p < 0.001), model 3 sleep hygiene (sleep time on weekends,  
p = 0.026), and model 4 alcohol habits, p < 0.0001) (Table III). 

Table III. Association of four models of lifestyle outcomes with hypertension and diabetes 
markers (SBP, DBP, and GL) in Chileans of ethnic Mapuche, Aymara, or non-ethnic 

background > 15 years old, from the National Chilean Health Survey 2016-2017

Models  ‘SBP’ β (95 % CI) p-value

Model 1: PA ‘intensity’

 PA
VI
, min/wk 0.17 (-0.26; 2.29) p = 0.152

 PA
MI

, min/wk 0.23 (-0.03; 4.84) p = 0.053

 PA
LI
, min/wk -1.11 (-4.23; 1.48) p = 0.341

Model 2: Nutrition

 Fish and seafood, times/wk 0.002 (-0.52; 0.61) p = 0.883

milk, cheese, or yogurt, times/wk -0.006 (-0.46; 0.29) p = 0.655

 whole-grain cereals, whole-grain bread, foods with whole-grain flours, times/wk 0.12 (1.37; 2.10) p < 0.0001

 Legumes/beans, times,wk -0.06 (-2.16; -0.92) p < 0.0001

 Fruits/vegetables, times/wk -0.01 (-0.40; 0.14) p = 0.339

 Water consumption, glasses/day -0.04 (-0.48; -0.12) p = 0.001

Model 3: Sleep hygiene

 Sleep time in the week, h 0.12 (1.23; 2.18) p < 0.0001

 Sleep time on weekends, h -0.15 (-2.22; -1.40) p < 0.0001

Model 4: Tobacco/alcohol

 Tobacco, cig/day 0.09 (1.27; 2.26) p < 0.0001

 Alcohol, glasses/wk 0.002 (-0.53; 0.64) p = 0.865

‘DBP’ β (95 % CI) p-value

Model 1: PA ‘intensity’

 PA
VI
, min/wk 0.16 (-0.22; 1.27) p = 0.165

 PA
MI

, min/wk 0.31 (0.51; 3.24) p = 0.008

 PA
LI
, min/wk -0.14 (-2.58; 0.63) p = 0.230

Model 2: Nutrition

 Fish and seafood, times/wk -0.01 (-0.47; 0.09) p = 0.186

 milk, cheese, or yogurt, times/wk 0.05 (0.19; 0.56) p < 0.0001

 whole-grain cereals, whole-grain bread, foods with whole-grain flours, times/wk 0.08 (0.35; 0.71) p < 0.0001

 Legumes/beans, times,wk -0.02 (0.57; 0.04) p = 0.089

 Fruits/vegetables, times/wk -0.01 (-0.18; 0.08) p = 0.481

 Water consumption, glasses/day -0.03 (-0.42; -0.10) p = 0.001

(Continues on next page)
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DISCUSSION

The primary aim was to describe the lifestyle and cardiomet-
abolic risk factors for HTN and diabetes in ethnic Latin American 
Mapuche, Aymara, and other non-ethnic > 15-year-old Chilean 
adolescents/adults. A secondary study was to determine the as-
sociation between physical activity ‘intensity’ with HTN and dia-
betes markers. The main finding of this study related to the first 
aim is that; i) there are significant differences in some anthro-
pometric, nutritional state, waist circumference, blood pressure, 
and lipid profile outcomes between EG-Map and EG-Aym in com-
parison with peers of No-EG, ii) being also significantly different 
the practice of different PA intensities, as PA of ‘moderate’, and 
‘light’ intensity among groups, and to the second study aim con-

Table III (Cont.). Association of four models of lifestyle outcomes with hypertension and 
diabetes markers (SBP, DBP, and GL) in Chileans of ethnic Mapuche, Aymara, or non-
ethnic background > 15 years old, from the National Chilean Health Survey 2016-2017

Models  ‘SBP’ β (95 % CI) p-value

Model 3: Sleep hygiene

 Sleep time in the week, h 0.01 (-0.15; 0.31) p = 0.505

 Sleep time on weekends, h -0.06 (-0.59; -0.19) p < 0.0001

Model 4: Tobacco/alcohol

 Tobacco, cig/day 0.007 (-0.17; 0.30) p = 0.594

 Alcohol, glasses/wk 0.08 (0.62; 1.19) p < 0.0001

Predictors  GL β (95 % CI) p-value

Model 1: PA ‘intensity’

 PA
VI
, min/wk 0.08 (-1.34; 2.63) p = 0.519

 PA
MI

, min/wk -0.01 (-4.12; 3.59) p = 0.891

 PA
LI
, min/wk -0.10 (-6.13; 2.48) p = 0.400

Model 2: Nutrition

 Fish and seafood, times/wk -0.005 (-1.18; 0.82) p = 0.722

 milk, cheese, or yogurt, times/wk 0.02 (-0.15; 1.19) p = 0.130

 whole-grain cereals, whole-grain bread, foods with whole-grain flours, times/wk 0.04 (0.41; 1.69) p = 0.001

 Legumes/beans, times,wk -0.03 (-2.49; -0.31) p = 0.012

 Fruits/vegetables, times/wk -0.02 (-0.83; 0.13) p = 0.158

 Water consumption, glasses/day 0.07 (0.53; 1.15) p < 0.0001

Model 3: Sleep hygiene

 Sleep time in the week, h 0.04 (0.09; 1.77) p = 0.030

 Sleep time on weekends, h -0.04 (-1.52; -0.09) p = 0.026

Model 4: Tobacco/alcohol

 Tobacco, cig/day 0.01 (-0.43; 1.29) p = 0.331

 Alcohol, glasses/wk -0.06 (-3.55; -1.49) p < 0.0001

Data are shown as beta coefficient and 95 % CI. All analyses were adjusted by age, BMI, sex, height, and region. PAVI: physical activity of vigorous intensity; PAMI: 
physical activity of moderate intensity; PALI: physical activity of light intensity. Italics values denote a significant association between the independent outcome and the 
dependent outcome at p < 0.05.

cerns, iii) DBP was significantly associated with PA of ‘moderate’ 
intensity. These results were displayed with other lifestyle out-
comes associated with SBP such as nutrition, sleep hygiene, and 
tobacco, or by contrast, DBP was also associated with nutrition, 
and sleep hygiene, and finally, GL was significantly associated 
with nutrition, and sleep hygiene and alcohol. Overall, there was 
a significant prevalence of HTN in the adolescents/adults who 
does not pertain to ethnic groups, who show higher SBP levels in 
relationship with ethnic peers of EG-Map and EG-Aym.

Although lifestyle parameters such as PA, and nutrition play a 
key role in health, in Chile evidence is scarce from adolescents and 
adult ethnic groups such as those of Mapuche and Aymara ethnic-
ity that represent an important amount population (12.8 %) (14). 
Due to from > 15 years old young adolescents have autonomy in 
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their environmental behavior (i.e., they take their PA patterns, nu-
trition, and sleep hygiene independently of adults), to increase the 
information about lifestyle and cardiometabolic risk factors from 
these ages could increase the approach for future public politics 
in terms of early education and prevention of HTN and diabetes.

Following this, increasing the information regarding these 
minorities through representative studies could increase their 
knowledge to prevent HTN and diabetes in minorities that live 
in urban environments that usually left their cultural lifestyle 
patterns. For example, in the present study, the main findings 
indicated that DBP was significantly associated with PA of ‘mod-
erate’ intensity (Table III). In this sense, it is relevant to mention 
that Aymara ethnic groups are located in the north of Chile, which 
is characterized by higher temperatures, Mapuche groups are 
endemic in the central to southern portions of this country, char-
acterized by a higher amount of rain and cold climate, and the 
non-ethnic population is located throughout the country’s geog-
raphy, where we presume that these climate factors are involved 
in the intensity of daily PA practice. On the other hand, in the 
PA of transport, usually termed also as ‘active commuting’, the 
main part of PA of low to moderate intensity can be achieved by 
active commuting in more developed countries, where it is well 
known that using vehicles as a means of transport, is highly as-
sociated to sedentary lifestyles and cardiometabolic risk factors 
(26). Thus, it could be relevant to increase public politics for a 
major promotion of active commuting using bikes or walking in 
urban environments, where road security and street infrastruc-
ture could increase the health promotion in ethnic and non-eth-
nic adolescents and adults.

Due to there were differences in the frequency of nutrition among 
groups, particularly in dairy products, cereals, legumes, fruits, veg-
etables, and water consumption (Table II), we presume that inde-
pendent of cultural or ethnic factors, there have been reported that 
the daily nutrition is also modified due to residence at rural/urban 
areas, the socio-economic income (27), and including the edu-
cational level (28). On the other hand, it is well known that both 
tobacco (29) and alcohol consumption promotes dangerous health 
risks whereas preventive public health mechanisms are strongly 
known (30). Additionally, other more recently known risk factors 
such as low sleep hygiene (e.g., 28.3 % of No-EG, reported to 
sleep < 7 hrs/day, where we presume that as this cardiometabolic 
risk indicator has been recently included in public health systems, 
there is low awareness in the adult population of this concern. For 
example, a low sleep time has been related to a wide variety of 
cardiometabolic alterations such as higher blood pressure or HTN 
(31), and higher fasting glucose levels of diabetes (32,33).

We observed that the No-EG group showed higher levels of 
SBP than ethnic groups EG-Map and EG-Aym. There are contro-
versial findings in the literature, from the point of view that pre-
vious Latin-American studies have shown that ethnic minorities 
show elevated risk factors when these groups are living in urban 
contexts (15). Thus, we also presume that more than the ‘ethnic-
ity’ factor, the ‘urban living’ could be a better factor explaining 
those markers of HTN and diabetes, due to the major possibilities 
of acquiring westernized habits (i.e., spending sedentary time in 

jobs, to be physically inactive, to consume more sugar, salt, and 
poor fruits, vegetates and water, together with poor sleep hygiene 
[34]) are more characteristic of the city context. Additionally, ur-
banization has been previously associated with lower possibilities 
of active commuting as we have mentioned, which is related to 
more diabetes prevalence for example (5,35). Due to these con-
cerns, is that it has been proposed better neighbourhood regu-
lations that favour more active living in communities, including 
more green areas, and better possibilities for active commuting 
(36). However, by contrast, other studies have reported that more 
than living in urban or rural areas, job occupation is a major fac-
tor associated with the prevalence of risk factors for HTN and 
diabetes in the adult population (37).

From a more general point of view, higher SBP levels in Chil-
ean population are not new, because different isolated previous 
studies developed in ethnic young (9,38), adults (15,39), and 
non-ethnic populations have alerted this situation (1,2). For ex-
ample, our research team has previously shown that schoolchil-
dren of Mapuche ethnicity showed higher levels of SBP, and thus 
also a higher prevalence of HTN (38), being more recently these 
findings corroborated and complemented with sex differences in 
major risk of ethnic groups (40). The significance of our findings 
is that this is the first Chilean national study that includes lifestyle 
and cardiometabolic risk factors for HTN and diabetes including 
the two major ethnic groups, the Mapuche and Aymara popula-
tions, having our findings of characterization relevance for future 
more complex studies. 

On the other hand, we observed that SBP, DBP, and GL were 
significantly associated with model 3 sleep hygiene. In this line, 
sleep is an important factor in blood pressure, neuroendocrine 
function, and glucose metabolism. Low sleep quality, for ex-
ample, has been related to more metabolic and endocrine al-
terations, such as decreased insulin sensitivity, and increased 
appetite (41). Sleep restriction worse the hormonal system that 
regulates energy balance involving different hormones such as 
cortisol, insulin, ghrelin, leptin, and melatonin, that all are re-
lated to an increased risk of diabetes (42) and mortality (43).  
A low amount of sleep hours has been associated with all-cause 
mortality, obesity, and cardiovascular events ref. In addition, a 
reduced, sleep duration is a risk factor for both obesity and car-
diovascular disease and represents a common complication that 
could contribute to worsening complications in metabolic and 
cardiovascular diseases (44). 

Part of our secondary results included that alcohol consump-
tion was also negatively associated with GL. In this regard, it is 
well known that a higher dose of alcohol consumption is relat-
ed to more HTN, and moderate consumption per week is highly 
related to pancreatic cancer in subjects with prediabetes (45). 
However, there’s also evidence that a light alcohol intake also 
reports minimal association with cardiometabolic risk, but when 
the analyses are adjusted by a beneficial lifestyle this minimal 
risk is attenuated, playing a critical role in the level of alcohol in-
take (46). Future studies should include the association between 
different amounts of sleep by adolescents/adults, including sleep 
quality with other cardiometabolic health markers. 
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STRENGTHS AND LIMITATIONS

The present study has the following limitations; i) the signif-
icant associations reported do not denote causality, ii) the PA 
levels (i.e., in terms of ‘intensity’ were obtained from self-report 
by a standard the GPAQ v2 PA questionnaire, where it could be 
supra- or- underestimated, iii) despite the several ethnic groups 
information part of the NHS 2016-2017, we included only that 
related with Mapuche and Aymara ethnicity, but unfortunately, 
due to socio-politician concerns of some geographical regions, 
it could be possible that the instrument used here as the NHS 
2016-2017 could not include all those ethnic populations con-
sidering that not all these groups are in the public health sys-
tem, iv) we included a population > 15 years old including ad-
olescents/adults with information of the NHS 2016-2017 that 
is recommended to interpret with rigor for future comparisons, 
v) around 80  % of the > 15-year-old participants in the NHS 
2016-2017 were adolescents/adults living in urban areas, that 
may induce a predominant urban (i.e., westernized) lifestyle, and 
vi) the sample size among ethnics and non-ethnic groups were 
different. A strength of this study is that; i) the study contains 
representative data of the Chilean adult population (i.e., the NHS 
is applied in multi-stages, in person at home with families using 
a cross-sectional random, stratified by conglomerates), including 
lifestyle, and cardiometabolic risk factors outcomes of the two 
major ethnic groups of this country. 

CONCLUSIONS

In conclusion, there are differences in lifestyle between ethnic 
Mapuche, Aymara, and non-ethnic Chilean adolescents/adults  
(> 15 years of age), where PA of ‘moderate’ intensity, and other 
modifiable lifestyle factors are also associated with blood pres-
sure and fasting glycemia.
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