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Abstract

Objective: to determine the prevalence of arterial hypertension in individuals =18 years old and

its behavior according to sex and age in Colombia.

Data source: the search was carried out in the PubMed, Lilacs, Ovid, Google Scholar and Scielo
databases, and was not restricted by study year. Search strategy: (Hypertension) AND (Colombia)
or (Hipertension Arterial) AND (Colombia) or (Cardiovascular Risk Factors) AND (Colombia).

Study selection: descriptive population and cross-sectional studies which determined the preva-
lence of hypertension in the population =18 years old were included. With multiple reviewers, 23

studies fulfilled the inclusion criteria.

Data extraction: the quality of the information was verified according to the STROBE declara-

tion and by evaluating the risk of bias in each study.
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Data synthesis: prevalence was determined along with confidence intervals and heterogeneity.
The prevalence of hypertension (52,570 individuals) is 24% [95% CI 19-29%; p<0.001]. It is slightly
more prevalent in males (29%) [95% CI 23-37%; p<0.001], increases proportionally with age and
is less prevalent in urban areas (21%) [95% CI 14-29%; p<0.001]. The tendency changes accord-
ing to sex-age; it is more prevalent in males at early ages and in females beginning at middle age.
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Conclusion: There is a tendency towards increased prevalence of hypertension in Colombia.
There are no major differences between the sexes. Prevalence varies in relation to age, age-sex
and geographical area of residence. This is explained by the changing physiological behavior and
the socioeconomic level of the population sample included. (Acta Med Colomb 2019; 44. DOI:

https://doi.org/10.36104/amc.2019.1293).
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Introduction

The World Health Organization (WHO) defines arterial
hypertension (AHT) as a disorder that produces persistent
arterial pressures equal to or greater than 140/90 mmHg (1).
AHT is a serious public health problem worldwide (1). The
development of AHT is multicausal and may be influenced
by genetic load; race and sex; metabolic diseases, such as
diabetes and dyslipidemia; and behavioral factors, such as
alcohol consumption, smoking and sedentary lifestyle (1).

According to the Institute for Health Metrics and Evalu-
ation IHME), AHT is the largest contributor to the disease
and mortality burden (2). This condition is the main risk
factor for cardiovascular disease, renal failure, premature
mortality and disability (3, 4). Of the 17 million deaths per
year caused by cardiovascular disease, AHT explains up to
9.4 million of these deaths (5). Moreover, during 2008, the
WHO estimated that AHT was responsible for at least 51%
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of deaths due to stroke (6). In 2014, the global prevalence
of AHT in patients older than 18 years was 22.2% (7).

In Colombia, the National Health Survey conducted in
2007 showed a prevalence of AHT in the general population
of 22.8% (8). During 2011, the prevalence was estimated
at 7.29%, with an annual incidence of 191.31 per 100,000
inhabitants and an AHT mortality rate of 13.97 per 100,000
inhabitants (9, 10). For 2013 in Colombia, according to data
from the High-Cost Account, a total of 2,414,354 people
with AHT were affiliated with the General System of Social
Security in Health, yielding a prevalence of 5.53% (11).
Chow et al. reported a prevalence of AHT of 37.5% in urban
and rural Colombian populations aged 35-70 years in the
Prospective Urban Rural Epidemiology (PURE) study (12).

The epidemiological importance of AHT, in terms of
occurrence and mortality, increases with population growth
and aging, particularly in women (9, 10). For this reason,
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and given the increase in the global prevalence of AHT,
the variability in estimates for Colombia and the need for
reliable and quality information (the key instrument for the
development of public policies), the question arises: What
is the prevalence of AHT in the population over 18 years
of age in Colombia, and what is its pattern according to
sex and age?

Materials and Methods

Literature search strategy

A systematic literature search was conducted for studies
that estimated the prevalence of AHT in an urban and/or
rural Colombian population over 18 years of age. The search
was conducted until February 2018 in the PubMed, Lilacs,
Ovid, Google Scholar and SciELO databases. There was no
restriction regarding the year the studies were conducted.

The search languages were English and Spanish. Stud-
ies were identified in all search engines with the following
strategy: (Hypertension) AND (Colombia) or (Hipertension
Arterial) AND (Colombia) or (Cardiovascular Risk Factors)
AND (Colombia). The authors excluded duplicate records
and reviewed the titles and abstracts of all studies that were
potentially relevant for this review. Last, after reviewing
the full text, some studies were excluded because they did
not provide prevalence estimates, the population was not
representative or there was some other problem with the
study’s quality.

Eligibility criteria

Studies with the following types of design were included:
a) cross-sectional, b) health survey and c) population-based
cohort study. Regarding the sample population, studies that
aimed to determine the prevalence of AHT in an adult Co-
lombian population aged 18 or older were included. AHT
was defined as SBP = 140 mmHg, DBP = 90 mmHg, or the
use of antihypertensive medications.

Data extraction

The following data were extracted from all included
studies: first author, year of publication, date the study was
conducted, sample size, city/municipality, area (urban/rural),
age, mean age, proportion of men and women, number of
blood pressure readings, position of blood pressure readings,
resting time between blood pressure readings, instrument
used for blood pressure measurements, mean systolic and
diastolic blood pressure and prevalence of AHT by sex and
age. The quality of data reporting was determined accord-
ing to the STROBE statement, and the risk of bias in each
study was evaluated.

Statistical analysis

For the systematic review, a meta-analysis was conducted
using the random effects model to estimate the prevalence
and 95% confidence intervals (CIs) using the DerSimonian
and Laird method (13). The variance of the prevalences was

stabilized using the Freeman-Tukey arcsine transformation
(14). Estimates were made using the metaprop command
(15); studies with proportions between 0-100% were not
excluded. Heterogeneity was assessed using the 17 statistic.
I? reflects the variance explained by different conditions
among studies and not only by measurement errors. The
X2 test was used to quantify the heterogeneity among the
studies with a level of significance of p <0.10. Publication
bias was visually evaluated using the funnel plot, and the
effect of studies with a small sample size was estimated us-
ing the Egger test. The analysis was conducted in STATA
version 11 and in Microsoft Office Excel 2010. The level
of significance adopted was 5%.

Results
Selection process and characteristics of the studies

Of the 527 references identified by the search strategy,
after duplicate articles were excluded and titles/abstracts
were reviewed, 56 complete documents were obtained for
review. Of these, one study did not estimate prevalence,
seven did not have a representative sample, three did not
perform objective blood pressure measurements, 12 defined
AHT according to the metabolic syndrome criterion, and
seven had a sample population that included children under
18 years of age.

A total of 23 studies met the proposed inclusion criteria
(Figure 1); 10 of these were population cohort studies, and
13 were cross-sectional studies. These were characterized by
the year of publication; the location of the study, including
the geographic area (rural and/or urban); the data collection
period; the number of participants, stratified by sex and
age; the blood pressure measurement technique used; and
the prevalence of hypertension in the population and the
geographic area (8, 16-37).

Studies on the prevalence of hypertension in the adult
population in Colombia have been published in scientific
journals since the 2000s and intensified in 2010-2013, with
14 studies published from 2010-2013. Of these, 18 were
carried out in urban areas, one in a rural area and four in
rural and urban areas (Table 1).

The largest sample included 22,602 people, and the
smallest comprised 61 people. The female sex predominated
in most studies, with females representing more than 60%
of the study population. The Andean region, especially
the coffee zone (Caldas, Quindio and Risaralda), was the
most studied, and only one study on AHT in an indigenous
population has been published (Table 1).

Regarding blood pressure measurements in the evaluated
studies, 17 of the 23 studies described the measurement
procedure used (Supplementary Table 1); the auscultation
technique was the most frequently used technique, with
automatic devices used to a lesser extent. Most of the studies
stated that blood pressure was measured with the patient in
the seated and indicated the use of a time interval between
measurements. Processes prior to measurement were not
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mentioned, except in the case of studies that were based
on the techniques suggested by the American Heart Asso-
ciation and the Pan American Health Organization-World
Health Organization, which recommend avoiding caffeine
consumption, resting for at least five minutes, emptying the
bladder, among other precautions prior to blood pressure
measurement.

Regarding the mean SBP and DBP, 8 of the 24 studies
had this information. The mean SBP varied between 110.58-
125.5 mmHg, and the DBP between 66.6-78 mmHg. Both
the SBP and DBP tended to be higher in men than in women.
Cardona-Arias and Arroyave-Martinez (34) found a differ-
ence of almost § mmHg in SBP between men and women.

Prevalence of arterial hypertension

The prevalence of AHT in the 23 studies (52,570 indi-
viduals) was 24% (95% CI 19-29%; 1> =99.36%,p <0.001)
with a range from 4.6 to 67.6% in the reviewed studies
(Figure 2). A visual inspection of the funnel plot showed
asymmetry, and the Egger test suggested publication bias
related to the selected studies (p < 0.001). Heterogeneity

among the studies was evident (X*>=3421.92,df=22,p<
0.001). The meta-regression evaluating the year of publica-
tion explained the heterogeneity observed in the prevalence
of AHT (p =0.007; R>=26.82%) (Supplementary Figure 1).

The prevalence of AHT increases according to age
(Supplementary Table 2). Ramos (23) reported a prevalence
of 4.6% in adults between 18 and 24 years of age. Camacho
etal. (37) found a prevalence of 22.33% in individuals aged
=< 50 years, but the prevalence increased to 51.62% among
individuals aged > 50 years.

Subgroup analysis

In the meta-analysis, eight studies with a sample size
greater than 1,000 individuals were identified; these stud-
ies were considered extreme data. A meta-analysis was
performed without these studies, and the prevalence was
similar to the results when these studies were included (22%,
95% CI: 12-33%; 1> = 98.28%, p < 0.001).

In the analysis by type of study, population-based and
cross-sectional studies comprised 28% (95% CI: 20-37%;
I? =99.64%, p < 0.001) and 21% (95% CI: 43-29%; 1> =

Estudios potencialmente relevantes identificados en PubMed (69). Scielo (222), Lilacs (202),
Google académico (34) Febrero/2018
(n=527)

Estudios duplicados removidos (n=54)

PubMed 0, Scielo 4, Lilacs 27, Google Academico 23

Estudios excluidos después de revision de Titulo/Abstract (n=417)
" PubMed 56, Scielo 192, Lilacs 168, Google Académico |

Total de estudios seleccionados para screening (n=56)

A J

Estudios excluidos después de la revision del texto completo (n=32)
I No fue estimada la prevalencia
7 Muestra no representativa
3 Hipertension arterial no fue medido objetivamente
2 Diferente articulo sobre mismo estudio
12 Hipertensién Arterial segin valores de sindrome metabdélico
7 Poblacion de muestra incluye menores de 18 aros de edad

A 4

Estudios incluidos en la revision (n=24)

estatal (n=1)

Articulos (n=22), Tesis de Maestria (n=1) y Reporte

Figure 1. Study selection process.
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98.57%, p < 0.001) of the sample, respectively (Table 2).
In the studies whose sample included individuals aged > 45
years, > 60 years and 65-74 years, the prevalence reached
57.1, 56.9 and 67.5%, respectively, while the study that
included only a young adult population (18-23 years of
age) showed a prevalence lower than 5% (Supplementary
Table 2).

Regarding sex, men had an AHT prevalence that ranged
between 8.8 and 69%, with an overall prevalence of 29%
(95% CI: 23-37%; 1> = 98.02%, p <0.001); in women, the
prevalence ranged between 6 and 81.5%, with an overall
AHT prevalence of 28% (95% CI: 21-36%; 1> =99.17%,p <
0.001) (Figures 3 and 4). AHT was more common in studies
conducted in both rural and urban areas, with a prevalence of
35% (95% CI: 23-49%; 1> = 99.78%, p < 0.001), compared
to studies conducted in rural or urban areas only, which had
prevalences of 34% (95% CI: 26-42%) and 21% (95% CI:
14-29%; 1> = 99.17%, p < 0.001), respectively (Table 2).

Table 1. Sociodemographic characteristics of the populations of the selected studies.

The meta-regressions by subgroups showed that not all
covariables were possible explanations for the high hetero-
geneity among the studies (p > 0.05); the exception was the
year of publication (p =0.007; R*=26.9%). The percentage
of women, sample size and geographic area of residence did
not explain the heterogeneity among the studies; however,
the year of publication and study design partially explained
the observed heterogeneity (p = 0.002; R?> =40.9%).

Discussion

This systematic review compiles the published
evidence on the prevalence of arterial hypertension in
Colombia. The small number of publications available
and/or the use of adequate methodology; the failure to
describe patterns of AHT according to age, sex and so-
cioeconomic status; and the nondescription of the method
used to measure blood pressure limit the analysis and
comparison of the data.

Study Year Municipality Area of residence Age (Years) foputaticn Sex
@ Male Female
Bautista et al. 2002 Bucaramanga Urban =20 356 146 219
Bautista et al. 2006 Bucaramanga Urban 15-64 2,989 281 1,920
Diaz-Realpe et al. 2007 Popayan Urban 25-55 96 29 67
National Health Survey 2007 * Urban and rural 18 - 69 22,602 10,736 11,866
Cardona et al. 2008 Manizales Urban 20 - 69 241 64 177
CARMELA study 2010 Bogotd Urban 25-64 1,553 738 815
Donate 2010 Santo Tomds Urban 18-92 244 112 132
Patifio-Villada et al. 2011 Santa Rosa de Osos Urban 25-50 357 142 215
Ramos 2011 Pasto Urban 18 -23 240 102 138
Valencia-Garcia et al. 2012 San Rosa de Cabal Urban >20 6,030 1,759 4271
IDEA study 2012 - Urban 18 - 80 3,795 1,169 2,626
Ochoa-Orozco et al. 2012 Pereira Urban > 18 61 61 0
Gonzilez et al 2012 Santa Marta Urban =20 89 - -
Calderon et al 2012 Yopal Urban 19 66 142 142 0
Gonzilez et al 2012 Caldas Risaralda Quindio Urban and rural 18-74 2,516 1,331 1,185
Alvarado et al. 2012 Bogota Urban >45 753 348 405
Cardona-Arias et al. 2013 Embera-Chami Reserva- Rural 18 - 80 151 37 114
tion
Martinez et al 2013 Bogota Urban >18 290 122 168
Lizarazu-Diazgranados et al. 2013 Barranquilla Urban 20 - 68 124 47 77
Cardona-Arias et al. 2014 Medellin Urban 20-40 100 59 41
Cano-Gutiérrez et al. 2015 Bogotd Urban and rural > 60 1,999 750 1,249
Doulougou et al. 2016 Manizales Urban 65 -74 398 197 201
Camacho et al. 2016 + Urban 35-69 7,444 2,666 4,782
Signs and abbreviations: (-) Not available/specific; (=) Greater than or equal to; (*) Includes 238 municipalities in Colombia; (+) Includes 11 Departments of Colombia
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The prevalence of AHT in Colombia estimated in this
study was 24% (95% CI: 19-29%; I* = 99.36%, p < 0.001);
however, the prevalence was higher only when based on the
data reported in population-based studies (28%; 95% CI:
20-37%), in which the population is more representative
than in the descriptive studies with no sampling that were
included in this review. These findings are similar to the
global prevalence reported in the systematic review of Mills
et al. (38), who estimated that in adults = 20 years of age,
the prevalence was 31.1% in 2010 (95% CI: 30.0-32.2%),
31.9% (30.3-33.5%) in men and 30.1% (28.5-31.6%) in
women; despite the lack of a significant difference between
the sexes, AHT tends to more commonly affect the male
population, as was also estimated in this review.

In Latin America and the Caribbean, there is a disparity in
the prevalence of AHT according to sex compared with the
estimations found in the present study. Mills et al. estimated
that the female population is the most affected, with a preva-
lence of 32.7%, while the prevalence in men is 30.4%. Those
findings disagree with the prevalences found in Colombia,

where despite a minimal difference, this chronic disease is
more common in men: 29% (95% CI: 23-37%;1>=98.02%,
p <0.001) in the male population and 28% (95% CI 21-36%;
12=99.17%, p < 0.001) in the female population.

The high heterogeneity in our study is partly explained
by the age of the population, the year of publication and the
design of the studies evaluated. The study by Doulougou
et al. (36), which reported the highest prevalence (67.5%),
included only adults aged 65-74 years; thus, it had a higher
probability of detecting a population with AHT. Several
mechanisms explain the occurrence of AHT in older adults;
in summary, it is derived from changes in the arterial wall
and in the neurohormonal regulation system, which together
cause an increase peripheral vascular resistance (39).

On the one hand, there is loss of elasticity and distensi-
bility in large and medium vessels, which together increase
the stiffness of the vessel walls; on the other hand, there is
a fundamental change in the endothelium-dependent vas-
cular responses that is caused by the deterioration of the
nitric oxide (NO) and alteration in the secretion of vascular

%
Study ES (95% Cl) Weight
1

Bautista LE et al. (2002) —— 0.23(0.18,0.27)  4.41
Bautista L et al. (2006) -> : 0.10 (0.08,0.11)  4.54
Diaz-Realpe J et al. (2007) —_—— : 0.11(0.06, 0.20) 4.06
ENS - Min Salud (2007) 0: 0.23(0.22,0.23) 4.55
Cardona J etal. (2008) —_—— : 0.11(0.08,0.16) 4.34
Donado E (2010) —0—:- 0.19 (0.15,0.25) 4.34
Hernandez-Hernandez R et al. (2010) - : 0.13(0.12,0.15) 4.52
Patifio-Villada F et al. (2011) —_—— : 0.16 (0.13,0.20) 4.41
Ramos J (2011) - : 0.05(0.02,0.08) 4.34
Alvarado C et al. (2012) : —_— 0.57 (0.53,0.61) 4.48
Calderon M et al. (2012) —_—— X 0.08 (0.04,0.14)  4.20
Cardona-Arias J et al. (2012) : —_—— 0.34 (0.26,0.42) 4.22
Gonzalez G et al. (2012) —_— 0.28 (0.19, 0.39)  4.02
Gonzalez M et al. (2012) :-0- 0.26 (0.24,0.28) 4.53
Ochoa-Orozco et al. (2012) —0—: 0.15(0.07,0.26) 3.82
Ruiz A et al. (2012) -0-: 0.23(0.21,0.24) 4.54
Valencia-Garcia M et al. (2012) : - 0.39 (0.37,0.40) 4.55
Lizarazu-Diazgranados | et al. (2013) —0—: 0.17 (0.11,0.25) 4.16
Martinez M et al. (2013) :—0— 0.28 (0.23,0.33) 4.38
Cardona-Arias J et al. (2014) —_—— : 0.12 (0.06, 0.20)  4.07
Cano-Gutierrez C et al. (2015) : - 0.57 (0.55,0.59) 4.53
Camacho PA et al (2016) : - 0.37(0.36,0.39) 4.55
Doulougou B et al (2016) : —&—— 0.68(0.63,0.72) 4.42

Overall (1"2 =99.36%, p = 0.00) <> 0.24 (0.19,0.29)  100.00

|
| | ' | |
-5 0 5 1
Prevalencia global de hipertension arterial en Colombia del 24% (IC 95% 19-29%) con 12 99.36% (p < 0.001)

Figure 2. Prevalence of arterial hypertension in Colombia 2002-2016.
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Table 2. Prevalence of arterial hypertension according to subgroups of variables in Colombia 2002 - 2016.

S No. studies Pre:;:jnce Conﬁ(t;esl;cve (ijl;;erval Heter(o;:;neity p
Area of residence Urban 19 21 14 -29% 99.17 <0.001
Urban and rural 4 35 23-49% 99.78 <0.001
Rural 1 34 26 - 42% -
Women in the study (%) = 60% 11 24 16 - 33% 99.51 <0.001
< 60% 8 27 14-41% 99.20 <0.001
Not reported 4 18 11-27% 88.39 <0.001
Sample size > 1,000 individuals 8 27 19 - 36% 99.73 <0.001
< 1,000 individuals 15 22 12-33% 98.28 <0.001
Study design Population-based 10 28 20 -37% 99.64 <0.001
Cross-sectional 13 21 14 -29% 98.57 <0.001
Year of publication 2002 - 2011 9 14 9-20% 98.41 0.007
2012 - 2016 15 32 25-38% 98.98 0.007

relaxing factors and platelet antiaggregants, which favor
vasoconstriction and the consequent increase in peripheral
vascular resistance (39-41).

The prevalence of AHT in Colombia has increased in
recent years. Studies conducted in 2012, such as the IDEA

study (25), showed a prevalence of 22%, which is very dif-
ferent from that found by Bautista et al. (15), who estimated a
prevalence of 9.51% in 2006. This sharp difference could be
related to the adoption of lifestyles in the population that are
recognized as favoring the development of cardiovascular

%
Study ES (95% CI) Weight
1
Bautista LE et al. (2002) —_—— 0.30 (0.22, 0.38) 5.96
Bautista L et al. (2006) —— | 0.09 (0.06, 0.13) 6.16
1
Diaz-Realpe J et al. (2007) - 0.24(0.10,0.44) 471
Cardona J etal. (2008) —0—;— 0.19 (0.10, 0.30) 5.50
Donado E (2010) —_— E 0.20(0.13,0.28) 5.85
Hernandez-Hernandez R et al. (2010) —— : 0.15 (0.12, 0.17) 6.31
Patifio-Villada F et al. (2011) —_— E 0.15(0.09, 0.22) 5.95
Alvarado C et al. (2012) : —_—— 0.54 (0.49, 0.59) 6.21
Cardona-Arias J et al. (2012) : 0.33(0.19, 0.51) 496
Gonzalez M et al. (2012) - : 0.24 (0.22,0.27) 6.35
Ruiz A etal. (2012) —— E 0.23(0.21,0.26) 6.34
Valencia-Garcia M et al. (2012) : —— 0.42 (0.40, 0.45) 6.36
Lizarazu-Diazgranados | et al. (2013) _O-E_ 0.28 (0.16, 0.43) 5.23
Cardona-Arias J et al. (2014) _— 0.15(0.06, 0.27) 5.37
Cano-Gutierrez C et al. (2015) : —— 0.55 (0.52, 0.59) 6.31
1
Camacho PA et al (2016) . .- 0.36 (0.34, 0.38) 6.37
Doulougou B et al (2016) | ———— 0.69(0.62,0.75) 6.07
Overall (1"2 = 98.02%, p = 0.00) <> 0.29(0.23,0.37) 100.00
1
i
L
! T T T
-5 0 5 1
Prevalencia de hipertension arterial en adultos hombres en Colombia del 29% (IC 95%: 23-37%) I? de 98.02% (p < 0.001).

Figure 3. Prevalence of arterial hypertension in men, Colombia 2002-2016.
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Study

Bautista LE et al. (2002) ——
Bautista L et al. (2006) ->
Diaz-Realpe J et al. (2007) ——
Cardona J et al. (2008)
Donado E (2010) —_—
Hernandez-Hernandez R et al. (2010) -

—

Patifio-Villada F et al. (2011)

Cardona-Arias J et al. (2012)

Gonzalez M et al. (2012)

Ruiz A etal. (2012) -
Valencia-Garcia M et al. (2012)
Lizarazu-Diazgranados | et al. (2013)
Cardona-Arias J et al. (2014)
Cano-Gutierrez C et al. (2015)

Camacho PA et al (2016)

___________________+._

Doulougou B et al (2016)

Overall (12 =99.17%, p = 0.00)

0.10(0.05,0.19)  5.90
0.10(0.03,024) 542
—— 058 (0.55,0.60)  6.49
0.38(0.37,040)  6.52
—_— 066(0.59,0.73)  6.28
0.28 (0.21, 0.36) 100.00

%

ES (95% Cl) Weight
0.17 (0.13,0.23) 6.30
0.10 (0.09, 0.11) 6.51
0.06 (0.02, 0.15) 5.82

—— 0.81(0.75,0.87) 6.24

0.19 (0.13,0.27) 6.15
0.12(0.10, 0.15) 6.47
0.17 (0.12,0.23) 6.29
0.36 (0.27, 0.45) 6.09
0.28 (0.26, 0.31) 6.49

0.23 (0.21,0.24) 6.52

0.37 (0.36, 0.39) 6.52

[ T
-5 0

Prevalencia de hipertension arterial en adultos mujeres en Colombia de 28% (IC 95% 21-36%); I del 99.17% (p<0.001).

T 1
1 15

Figure 4. Prevalence of arterial hypertension in women, Colombia 2002-2016.

morbidity: greater dietary intake of salt and fat, physical
inactivity, obesity and increased recreational use of alcohol
and tobacco (42-5).

The immediate harmful effects of smoking on AHT
are related to the hyperactivity of the sympathetic nervous
system, caused by the activation of excitatory nicotinic
receptors present in peripheral chemoreceptor cells. This
generates an increase in blood pressure, heart rate and myo-
cardial contractility; in addition, chronic smoking induces
rigidity in the arterial wall that can persist for a decade after
smoking cessation (46).

There are several mechanisms through which alcohol
elevates blood pressure; among these, an increase in sym-
pathetic activity has been described, most likely related to
the secretion of corticotropin-releasing hormone and the
decrease in the vasopressor reflex via interaction with recep-
tors in the nucleus tractus solitarii and rostral ventrolateral
medulla (47).

Sex is also a determinant of AHT in Colombia. The data
provided by the CARMELA study (20) show that in the
young Colombian population, the prevalence of AHT is
higher in males. However, in adulthood, this trend is re-
versed, and AHT becomes more prevalent in women. This
epidemiological pattern is consistent with that reported in
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the study by the American Heart Association (AHA) and
in the Framingham study (48-9). At present, AHT in older
women is due to the loss of the protective role of estrogens.
The reduction in estradiol levels and the imbalance in the
estrogen/testosterone ratio resulting from menopause gener-
ate endothelial dysfunction and an increase in the body mass
index. These factors result in increased sympathetic activity
and the consequent release of renin, a determinant enzyme in
the activation of the renin-angiotensin-aldosterone system,
a hormonal system that regulates blood pressure. In turn,
endothelial dysfunction is accompanied by a reduction in
NO and an increase in endothelin levels, mechanisms that
induce vasoconstriction and therefore increase blood pres-
sure (50-2).

Cardona-Arias et al. (31) reported the alarming finding of
an AHT prevalence of ~34% in the Embera-Chami people,
a native population in which cardiometabolic disease had
been thought not to exist. A similar prevalence rate was
obtained in the study of an indigenous population residing
in the regions of Norton Sound and Yukon-Kuskokwim in
western Alaska, where there was a prevalence of 30% (56).
This prevalence, which surpasses those found in urban
populations in the same age range, is a reflection of the
impact of the adoption of unhealthy behaviors within the
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indigenous population, secondary to a lack of knowledge
of chronic diseases associated with unhealthy habits in this
type of population.

Regarding distribution according to the area of residence,
the urban area has the lowest prevalence of AHT. Gonzalez
etal. (29), whose sample resided in a rural area in the coffee
zone, highlights that a low educational level is preponderant
in the population and that this influences the presence of
risk factors for the development of AHT. This conclusion
is similar to that reached by Camacacho et al. in the PURE
study; those researchers emphasized that AHT was consis-
tently associated with a low educational level, especially in
rural populations, where access to education is limited and
there is a higher level of social inequity. In addition, the
PURE-Colombia study showed that among hypertensive
patients, only 51.9% were aware of the diagnosis, 46.6%
were receiving treatment and 17.3% had controlled disease
(12, 36), findings that may be related to these inequalities.

In conclusion, the data compiled in this review provides
an overview of this chronic disease in the country; an
upward trend was observed over time, as was variability
according to sex, age and geographic area. The estimation
of AHT prevalence in Colombia can facilitate both public
health surveillance in the country and the development of
intervention and evaluation strategies. There is a need to es-
tablish a standard method for measuring blood pressure and
to carry out further studies on hypertension in rural, young
and indigenous populations in order to characterize them
and design public policy interventions directed specifically
towards these populations.
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Supplementary figures and tables

Supplementary table 1. Blood pressure measurement technique used.

Study Year mgll;umrl;:::ts Position Rest time Instrument used
Bautista et al. 2002 3 Sitting 5 minutes Automatic blood pressure monitor
Bautista et al. 2006 2 Sitting 1 minute Mercury sphygmomanometer
Diaz-Realpe et al. 2007 NAv Sitting NAv Mercury sphygmomanometer
National Health Survey 2007 1 Sitting NAp Digital and automatic blood pressure monitor
Cardona et al. 2008 1 Sitting NAp Welch Allyn mercury sphygmomanometer
CARMELA study 2010 2 Sitting 5 minutes Mercury sphygmomanometer
Donate 2010 1 Sitting NAp Mercury sphygmomanometer
Patifio-Villada et al. 2011 NAv NAv NAv Welch Allyn mercury sphygmomanometer
Ramos 2011 NAv NAv NAv Mercury sphygmomanometer
Valencia-Garcfa et al. 2012 NAv NAv NAv NAv
IDEA study 2012 NAv NAv NAv NAv
Ochoa-Orozco et al. 2012 NAv NAv NAv NAv
Gonzilez et al 2012 NAv NAv NAv NAv
Calder6n et al. 2012 NAv NAv NAv NAv
Gonzilez et al. 2012 3 Sitting 15 minutes OMRON digital and automatic blood pressure monitor
Alvarado et al. 2012 NAv NAv NAv NAv
Cardona-Arias et al. 2013 2 Sitting 5 minutes Digital and automatic blood pressure monitor
Martinez et al. 2013 NAv NAv NAv NAv
Lizarazu-Diazgranados et al. 2013 2 Sitting 5 minutes ‘Welch Allyn mercury sphygmomanometer
Cardona-Arias et al. 2014 2 Sitting 5 minutes Digital and automatic blood pressure monitor
Cano-Gutierrez et al. 2015 NAv NAv NAv Digital and automatic blood pressure monitor
Doulougou et al. 2016 3 Sitting 5 minutes Omron M3 automatic blood pressure monitor (Omron Corp.,
Kyoto, Japan)
Camacho et al. 2016 2 Sitting 5 minutes Digital blood pressure monitor (Omron HEM-757; Omron Health-

care Co., Ltd., Scarborough, Ontario, Canada)

Signs and abbreviations: (NAv) Not available; (NAp) Not applicable.
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Supplementary table 2. Prevalence of arterial hypertension in Colombia according to age group.

Study Year (;}e%:‘ sg/::);gpe) Prevalence (I;eg:jsrt:;le)) Prevalence
Bautista et al. 2006 15-19 0.61% 40-49 11.51%
20-29 0.86% 50-59 32.8%
30-39 2.82% 60 - 64 5221%
Cardona et al. 2008 20-29 0% 50-359 44.5%
30-39 18.5% 60 — 69 3.7%
40-49 33.3%
Men
25-34 5.9% 45-54 23.8%
CARYIEALA sl 2010 35-44 9.8% 55 - 64 35.7%
‘Women
25-34 1.6% 45-54 24.1%
35-44 4.4% 55-64 45%
18-19 19.26% 50 - 54 38.89%
20-24 20.09% 55-59 43.42%
25-29 21.86% 60 - 64 53.57%
Donado 2010 30-34 24.87% 65— 69 55%
35-39 29.19% 70-74 60%
40 -44 32.37% 75-79 55.56%
45-49 35.09% >80 62.5%
18-24 42% 45-54 30.8%
Gonzilez et al. 2012 E— p— 55 —Ga 3%
35-44 17.1% 65-74 60.9%
45-49 3% 75-79 16.7%
Alvarado et al. 2012 65-69 17.9% >80 193%
Adolescents 0%
Cardona-Arias et al. 2013 Young adults 57 Mi:g}lel;:ged 42.4%
Martinez et al. 2013 <50 4.48% =50 23.44%
Cano-Gutiérrez et al. 2015 60 - 74 56.1% =75 68.1%
Camacho et al. 2016 <50 22.33% =50 51.62%
Acta Med Colomb 2019; 44 11
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Supplementary figure 1. Prevalence of arterial hypertension in Colombia 2002-2016 according to year of publication.
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Supplementary figure 2. Prevalence of arterial hypertension in Colombia 2002-2016 according to study design.
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Supplementary figure 3. Prevalence of arterial hypertension in Colombia 2002-2016 according to geographic area of residence.
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