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ABSTRACT

Key words

Objective. To estimate the pooled prevalence of hypertension in Argentina and analyze the
trends in the level of hypertension awareness, treatment, and control in the period
1988-2013.

Methods. A bibliographic search was conducted in MEDLINE, SciELO, and LILACS data-
bases for studies on hypertension prevalence conducted from 1988 to 2013. Eligibility criteria
for inclusion were as follows: 1) population-based cross-sectional studies and surveys with
blood pressure (BP) measurements in which prevalence of hypertension (or data to calculate it)
was reported; 2) population-based studies conducted in adults from Argentina (people > 18
years old); and 3) studies in which the hypertension condition was defined as average systolic
BP > 140 mmHg or diastolic BP > 90 mmHg or as use of antihypertensive medications.
Results. Twenty peer-reviewed publications were identified that reported the prevalence of
hypertension for a collective total of 33 397 patients. The crude hypertension prevalence
reported for Argentina was 32.34% (95% CI: 30.0-34.1). The prevalence of hypertension in
people > 65 years old was > 71%. Only nine studies assessed the level of hypertension aware-
ness, treatment, and control (57.9%, 49.5%, and 20.5% respectively). The most prevalent
cardiovascular risk factor was sedentary habits (54.4%), central (abdominal) obesity (47%),
overweight (43.1%), dyslipidemia (34.7%), smoking (27.4%), and diabetes (5.3%).
Conclusions. Hypertension is of public health importance in Argentina, with evidence
of considerable under-diagnosis and insufficient treatment and control. There is an urgent
need to develop strategies to prevent, detect, treat, and control hypertension effectively
countrywide.

Epidemiology; hypertension; epidemiological surveillance; Argentina.

Hypertension is a major public health
problem that is growing at epidemic pro-
portions (1). The prevalence of hypertension
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is growing particularly fast in develop- across LAC countries and between

ing countries that are experiencing
epidemiological transitions, economic
improvement, urbanization, and longer
life expectancy (2).

An analysis of world literature showed
a greater prevalence of hypertension in
Latin America and the Caribbean (LAC)
versus other regions, with variations

different regions within each country
(1-3).

Recent data from the Pan American
Health Organization (PAHO) show that
hypertensive disease was responsible for
6.1% of deaths from diseases of the circu-
latory system in Argentina, with a specif-
ic mortality rate of 13.8 per 100 000 (4).
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In 2001 there was a financial crisis in
Argentina that affected public health.
The crisis was unique in that it was a
major socioeconomic collapse that oc-
curred in the absence of any natural di-
saster or war (5). After three years of
continuing recession, it developed into a
social and financial crisis that peaked in
2001 (6). The socioeconomic collapse
had a devastating impact on the perfor-
mance, quality, and effectiveness of the
country’s public health services, which
were suddenly overwhelmed. Health
care providers experienced serious
problems related to the supply of basic
inputs due to price increases generated
by the deregulation of the pharmaceuti-
cal market (6, 7).

Epidemiological information is need-
ed to determine the economic burden of
hypertension and to optimize health re-
sources allocation toward improved de-
tection, treatment, and control. Although
hypertension has been recognized as a
major risk factor for cardiovascular mor-
bidity and mortality in Argentina, na-
tionwide studies assessing future trends
in hypertension prevalence in Argentina
are lacking. To help fill this gap, the aim
of this study was to estimate the pooled
prevalence of hypertension in Argentina
and to analyze trends in the level of hy-
pertension awareness, treatment, and
control based on hypertension research
published in Argentina over the last 25
years.

MATERIALS AND METHODS

This systematic review was designed
and undertaken according to PRISMA
(Preferred Reporting Items in Systematic
Reviews and Meta-Analyses) guidelines
8,9).

Literature search strategy

A bibliographic search was conducted
in PubMed (international literature in
the medical and biomedical areas);
SciELO (Scientific Electronic Library On-
line); and LILACS (Latin American and
Caribbean health sciences literature) for
studies conducted in Argentina between
January 1988 and December 2013. The
following search terms, in English,
Spanish, and Portuguese, were used:
“hypertension,” “high blood pressure,”
“prevalence,” “cross-sectional studies,”
“epidemiology,” and “Argentina.” The
results were supplemented by a manual
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search of relevant references cited in the
articles found in the database search.

Data were extracted from the studies
retrieved in the search by a single re-
viewer following a standard protocol
and using standard data collection forms
and a checklist. Full-text versions of all
potentially relevant articles were down-
loaded from electronic databases or re-
quested from the authors via e-mail. Two
investigators selected the studies, ex-
tracted the data independently, cross-
checked them, and resolved disagree-
ments by consensus. Figure 1 summarizes
the study retrieval and selection process.
The selected studies were evaluated with
an established tool described in a previ-
ous analysis on prevalence studies of hy-
pertension in LAC (3).

Variables extracted included year of
survey, city of study, mean age of partic-
ipants, sampling methods, sample size,
devices and methods for preparation
and measurement of blood pressure
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(BP), definition(s) used for hyperten-
sion, and type of measuring device used.
Data were entered into a pretested
Microsoft Office Excel™ spreadsheet de-
signed according to the STROBE
(Strengthening the Reporting of Obser-
vational Studies in Epidemiology State-
ment) checklist (10).

Inclusion criteria

Eligibility criteria for inclusion were
as follows: 1) population-based cross-
sectional studies and surveys with BP
measurements in which prevalence of
hypertension (or data to calculate it)
was reported; 2) population-based
studies conducted in adults from Ar-
gentina (people > 18 years old); and
3) studies in which the hypertension
condition was defined as average sys-
tolic BP > 140 mmHg or diastolic BP >
90 mmHg or as use of antihypertensive
medications (11).

FIGURE 1. Flowchart of study selection (identification/retrieval, screening,
and inclusion) for systematic review of hypertension research, Argentina,

1988-2013

Number of studies identified in
electronic database searches:

PubMed: 206
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e Full text not found and contact

with authors failed: 1

Total =19
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Exclusion criteria

Studies were excluded if 1) the partic-
ipants were limited to special popula-
tions (e.g., pregnant women, those with
secondary hypertension, patient (hospi-
tal-database), pediatric only (< 15 years
old), adults only, or the elderly); 2) the
results appeared in a previously selected
study; or 3) different BP categories were
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used (based on the Seventh Report
of the Joint National Committee on
Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure
(140/90 mmHg)) (to avoid inconsistency
of outcomes) (11).

Global prevalence of hypertension and
the percentages of those 1) with hyper-
tension who had been previously diag-
nosed, 2) who were being treated, and 3)

whose hypertension was controlled were
also obtained. Any available information
on the prevalence of 1) hypertension by
gender, 2) high BP in the elderly popula-
tion, and 3) the proportion of isolated
systolic hypertension was also extracted.
The prevalence of diabetes, hypercholes-
terolemia, smoking, overweight, obesity,
and abdominal obesity was also evalu-
ated (if available).

TABLE 1. Sample characteristics in 20 population-based studies included in systematic review of hypertension (HTN) research,

Argentina, 1988—-2013

HTN
No prevalence

Lead author and BP2 of (%) HTN Obesity /

year of study Mean age meas. meas.’ Awareness Treatment Control® DBT¢ Dyslipidemia Smokers overweight CO°
(reference) (age group) n device /visits Al Women Men Elderly (%) (%) (%) (%) (%) (%) (%) (%)
Echeverria et al., ND'

1988 (12) (15-75) 6386 Me 2/1 327 309 353 743 ND ND 1.6 ND ND ND ND ND
Piskorz et al.,

1995 (13) 44.2 (21-65) 2071 1/1 347 ND ND  ND 79.7 47.8 25.3 5.6 43.3 31.3 ND/69.2 ND
De Lenaetal., ND

1995 (14) (15-75) 1080 3/1 39.8 351 449 778 53.0 13.0 7.4 ND ND ND ND ND
Ferndndez

Contreras et al., ND

1999 (15) (18-79) 1350 M 3/2 246 260 233 ND 59.9 54.2 23.0 ND ND ND ND ND
Nigro et al., ND

1999 (16) (15-85) 6875 M 2/1 299 279 323 60-80 54.9 43.0 13.0 ND ND ND ND ND
Luquez et al., ND

1999 (17) (20-70) 709 M ND 297 308 284 708 19.1 6.5 ND 6.3 43.3 34.2 ND ND
Carbajal et al., ND

2001 (18) (15-75) 1523 M 3/2 358 285 432 821 32.0 28.0 4.0 2.0 26.8 277 ND/384 ND
De Sereday et al.,

2004 (19) 445(20-69) 2397 ND 2/1 360 ND ND 755 ND ND ND 71 30.6 ND ND ND
Coghlan et al.,

2005 (20) 43.5 (18-90) 522 ND 1/1 29.0 27.0 313 59.0 ND ND ND ND ND ND ND ND
Bianchi et al.,

2013 (21) 36.1 (14-91) 385 ND 3/2 252 236 281 759 ND ND ND 2.1 ND ND 49.4/33 494
Fernandez et al., ND

2007 (22) (28-70) 250 M 2/1 264 252 272 648 65.2 62.7 13.9 ND ND 31.0 223/ND ND
Pedraza et al., ND

2008 (23) (>18) 471 ND 3/1 435 36.0 51.0 66.0 ND ND ND 6.0 ND ND ND ND
Redruello et al., 48.7

2008 (24) (>18) 522 ND ND 395 ND ND ND ND 61.1 ND 7.7 25.7 277 ND/37.7 ND
Calandrelli et al.,

2011 (25) 43.2 (18-88) 601 M 2/2 316 ND ND ND 68.4 725 33.6 7.3 36.2 31.7  449/42.7 449
Hernéndez-

Hernandez et al.,

2010 (26) 445 (25-64) 1482 M 2/1 29.0 217 377 ND 64.0 ND 18.0 ND ND ND ND ND
Landea et al., 40.6

2011 (27) (>15) 1591 ND 3/1 261 247 274 ND ND ND ND 51 37.2 28.7 ND ND
Martinez et al.,

2001 (28) 40.4 (18-102) 251 ND ND 398 36.0 446 ND ND ND ND 4.0 ND 22.3 ND/38 ND
De All et al., 40.4

2012 (29) (>18) 473 M 2/2 323 329 317 673 60.8 70.0 ND 55 ND 17.5 ND ND
Marin et al., 43.7

2012 (30) (>18) 4006 A" 3/1 335 257 417 685 62.8 56.2 265 46 ND 24.3 ND ND
Farias et al., ND

2003 (31) (>18) 452 ND 2/1 30.0 320 250 ND 72.0 80.0 60.0 4.0 ND 25.0 ND ND

2 BP: blood pressure.

b Meas: measurement(s).

¢ BP < 140/90 mmHg (under treatment).
d DBT: diabetes.

¢ CO: central obesity (abdominal).

TND: no data found.

9 M: mercurial.

" A: automated.
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FIGURE 2. Forest plots of unadjusted prevalence estimates (boxes) with 95% confidence limits (bars) for 20
studies included in systematic review of hypertension research, Argentina, 1988—-20132
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2 Pooled hypertension prevalence estimates are represented as diamonds.

Crude prevalence of hypertension was
calculated by dividing the number of all
patients with hypertension in each study
by the total number of patients studied
in each study. The result is expressed as
a percentage (with 95% ClIs). Heteroge-
neity between studies was quantified
using the I’ statistic and tested using
Cochran’s Q test. Statistical analyses were
performed using MedCalc for Windows,
version 14.8.1 (MedCalc Software, Ostend,
Belgium).

RESULTS

The initial literature search found 306
studies. In the second screening, 267 ti-
tles and abstracts were excluded. In the
third screening, 39 full-text studies were
analyzed and 19 of them excluded (see
reasons for exclusion in Figure 1). A final
total of 20 peer-reviewed publications
reporting hypertension prevalence for a
collective total of 33 397 patients (12-31)
were reviewed. Number of participants
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per study, mean age, prevalence of hy-
pertension (overall and by sex), and oth-
er characteristics of the sample are shown
in Table 1. The number of participants
per study ranged from 250 to 6 875.

Seventeen studies (85%) reported the
number of visits and measurements used
to determine the BP values. The mercury
sphygmomanometer was used to mea-
sure BP in 55% of the studies; electronic
automated device was used in only one
study.

In the majority of studies (60%), two or
more BP measurements were collected
during a single visit. In five studies (25%),
BP was measured in two different visits.

Hypertension prevalence

The crude prevalence of hypertension
reported in Argentina was 32.34% (95%
CI: 30.0-34.1), with a range of 24.6%—43.5%
(Figure 2). Only 11 studies (55%) reported
the mean age of the study population.
Mean age was 42.7 years (+ 8.7) (range:

0.6 0.7

36.1-48.7 years). Men had a higher preva-
lence of hypertension than women (34.5%
versus 29%; P = 0.0001). The estimated to-
tal number of people with hypertension in
Argentina was approximately 13 069 240.
Pooled prevalence of hypertension by age
group showed a constant and nonlinear
increase with hypertension prevalence of
7.6% in younger people (15-20 years), and
exceeding 70% in those > 65 years old
(Figure 3).

Older people. Twelve studies (60%)
specifically reported the prevalence of
hypertension in older patients. The
prevalence of hypertension in people > 60
years old was 71% (range: 59.0%-82.1%).

Aboriginal communities. Only two of
the 20 studies were conducted in rural
aboriginal communities (1 = 986; mean
age 39.8 years). The prevalence of hyper-
tension was lower in aboriginal popula-
tions than in other rural communities
(27.1% versus 33%; P = 0.004).
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FIGURE 3. Pooled hypertension prevalence by age group for 20 studies included in systematic review of hyperten-
sion research, Argentina, 1988-2013
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FIGURE 4. Prevalence, awareness, treatment, and control of hypertension before/after the
socioeconomic crisis of 2001, based on 20 studies included in systematic review of hyperten-
sion research, Argentina, 1988-2013
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Before/after the socioeconomic crisis of
2001. Studies conducted before and after
the socioeconomic crisis of 2001 showed
that the prevalence of hypertension pre-
and post-crisis was about the same (32.5%
versus 32.5% respectively; P = 0.8). How-
ever, in the post-crisis period, the propor-
tion of hypertension awareness increased
from 49.7% to 65.5% (P = 0.03); the rate
of patients treated pharmacologically in-
creased from 32.1% to 67.0% (P = 0.0001);
and the rate of BP control increased from
12.4% to 30.4% (P = 0.0001) (Figure 4).

Systolic isolated hypertension. The
prevalence of isolated systolic hyperten-
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sion (reported in only three of the 20
studies) was 26.3% (not shown).

Hypertension awareness,
treatment, and control

Only nine studies assessed the level of
hypertension treatment, awareness, and
control (all three factors). Among hy-
pertensive subjects, only 57.9% (range:
19.1%-79.7%) were aware of their condi-
tion. Of those, 49.5% (range: 6.5%-80.0%)
were undergoing drug therapy, and of
those being treated only 20.5% (range:
1.6%—-60.0%) were optimally controlled
(defined as BP < 140/90 mmHg).

Other cardiovascular risk factors

Seven studies reported the prevalence
of obesity (mean: 35.1%; range: 22.3%—
42.7%) and 11 studies (55%) assessed
self-report of smoking (mean: 27.4%;
range: 17.5%-34.2%). Seven studies
(35%) reported the prevalence of dyslip-
idemia (mean: 34.7%; range: 25.7%-—
43.3%). Diabetic condition was assessed
in 65% of the studies (5.3% prevalence;
range: 2.0%—7.7%).

The presence of central (abdominal)
obesity was assessed in only two of
the 20 studies (47% prevalence;
range: 44.9%-49.4%). The prevalence of

Rev Panam Salud Publica 38(6), 2015
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overweight was 43.1% (range: 33.0-
69.2%) and was reported in six studies.

When studied, both low physical ac-
tivity and central obesity were prevalent
risk factors. Low physical activity was
assessed in seven of the 20 studies (54.4%
prevalence; range: 25.5%-85.7%) (not
shown).

DISCUSSION

Argentina is a heterogeneous country
with wide economic, ethnic, and socio-
cultural diversity. The growing epidemic
of high BP and other chronic noncom-
municable diseases in association with
economic crises represents a real threat
to Argentina and other LAC economies
(32, 33). The ideal way to determine the
exact prevalence of arterial hypertension
in Argentina would be to conduct a
national survey, with samples represen-
tative of the different regions of the
country, in which BP was measured
during multiple visits. In the absence of
this “ideal” type of study, systematic re-
views can compile and analyze specific
medical evidence in which the units of
analysis are the original primary studies.
These types of reviews are essential tools
in synthesizing the available scientific in-
formation, increasing the validity of the
conclusions of the primary studies, and
identifying areas for future research. The
systematic review reported here indi-
cates that more than one-third of Argen-
tina’s population had hypertension and
confirms that Argentina remains a coun-
try of high prevalence of hypertension.
To the best of the authors” knowledge,
this is the first literature review to date
with a meta-analysis of hypertension
prevalence, awareness, treatment, and
control in Argentina.

Although the study results had incon-
sistencies and limitations, the results
make it clear that overall prevalence is as
high or higher than indicated in the pre-
vious report (3). In LAC, the reported
hypertension prevalence, awareness,
treatment, and control for the past
10 years was 25.2%, 63.3%, 44.9%, and
22.1% respectively (3, 34).

The degree of hypertension awareness
and control is very low in Argentina; this
is a widespread problem shared with
other countries classified as “developed”
(35). The proportion of the population in
Argentina with controlled hypertension
is only about 25%—lower than in Brazil
but similar to that reported in other LAC
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countries—and increasing it will require
innovative and effective approaches (36).

LAC countries have the highest level
of social inequality of any region of the
world. This social inequality is reflected
in unequal access to health care. Both
the poor and those living in rural areas
have less access to health care than oth-
er populations, which means they have
less opportunity to receive treatment
to control the risk factors of chronic
diseases (2, 37).

High BP is a frequent cause of drug
prescription. Argentina experienced a
severe socioeconomic crisis at the end of
2001 that caused a drop in access to
drugs, with subsequent risks for public
health (5, 6, 38). During 2002, Argenti-
na’s retail pharmacy sales of prescription
drugs fell by 42%, especially among
low-income people. Consequently, the
Argentine government implemented a
special program to supply free medica-
tions to people with scarce resources and
lack of medical overage (Programa Reme-
diar) (38). Comparing the results of stud-
ies performed before and after the 2001
socioeconomic crisis shows that while
the prevalence of hypertension remained
the same, the rate of hypertension
awareness, treatment, and control in the
post-crisis period increased 31%, 110%,
and 145% respectively.

The prevalence and incidence of car-
diovascular diseases are increasing
among aboriginal people in Argentina.
These trends are similar to those occur-
ring among populations experiencing
epidemiological transition in other
developing countries throughout the
world. As more aboriginal people give
up their traditional lifestyles and adopt
less healthy urban lifestyles, the preva-
lence of hypertension and its risk factors
will likely increase (39). While the overall
prevalence of hypertension is low in
young aboriginal people, the prevalence
of hypertension in elderly aboriginal
people is as high as 68% (20, 21).

This analysis of pooled prevalence of
hypertension is an attempt to help fill the
gap in national data on hypertension in
Argentina. However, the results do not
adequately represent aboriginal people
or the rural population because the study
data are from the most populated areas
of Argentina. Therefore, the results re-
ported here are not substitutes for a na-
tionwide prevalence study.

In order to plan cardiovascular pre-
vention strategies for the LAC region as
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a whole, better documentation of the
prevalence of hypertension and cardio-
vascular risk factors is needed. In the last
10 years, there has been a trend toward
increased health research in LAC. How-
ever, the region still accounts for only 4%
of health research publications world-
wide (versus North America, with 26%,
and Europe, with 42%) (37). Insufficient
funding and underdeveloped research
networks and infrastructure are some of
the factors that limit health research and
its dissemination in this region (3, 40).

Limitations

This review had some limitations.
First, variations across the included stud-
ies in 1) age group structure, 2) the
methods used for BP measurement and
classification, and 3) reporting on BP
awareness, treatment, and control limit-
ed the ability to make direct comparisons,
and did not allow for the adjustment
of hypertension prevalence by age. In
addition, the prevalence of risk factors
associated with hypertension (physical
inactivity, diabetes, obesity, etc.) could
not be assessed due to methodological
differences across the studies in their
definitions. Finally, meta-regression was
not performed, as this review was de-
signed to report only pooled prevalence.
However, heterogeneity of prevalence
within each subgroup was clearly high,
which the authors attributed to differ-
ences in genetic, regional, and environ-
mental factors, as well as differences
in smoking, physical activity, and salt
intake.

Recommendations

Surveillance or follow-up cohorts
should be carried out to confirm the
trends of hypertension status found in
this review. The studies should be well
designed and use standardized method-
ology to allow for comparison between
different regions in Argentina and across
different countries in LAC to establish
health policies appropriate for each
country and region. Future studies
should focus specifically on epidemiol-
ogical research in the Argentine popula-
tion to help 1) assess the national burden
of hypertension; 2) identify potential
prevention strategies; and 3) determine
barriers to hypertension treatment and
effective control, and how they might be
reduced.
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Conclusions

Despite the relatively limited evidence
base, it is clear that 1) hypertension is a
major public health problem in Argenti-
na, and 2) the high prevalence of cardio-
vascular risk factors and low degree of
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hypertension control represents a short-
term threat. The findings from this review
suggest considerable under-diagnosis
plus insufficient treatment and control.
There is an urgent need to develop strate-
gies to prevent, detect, treat, and control
hypertension effectively in Argentina.
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RESUMEN

Tendencias en

la prevalencia de

la hipertension en Argentina
en los 25 ultimos anos: una
revision sistematica de
estudios de observacion

Palabras clave

Objetivo. Calcular la prevalencia global de la hipertensién en Argentina y analizar
las tendencias en el nivel de conciencia sobre la hipertension, el tratamiento y el con-
trol durante el periodo de 1988 al 2013.

Métodos. Se llevo a cabo una buisqueda bibliogréfica en las bases de datos MED-
LINE, SciELO y LILACS de estudios sobre prevalencia de la hipertensién realizados
desde 1988 al 2013. Los criterios de seleccién para la inclusién fueron los siguientes:
1) estudios y encuestas transversales basados en la poblacion, con mediciones de la
presion arterial, en los que se notificara la prevalencia de hipertensién (o datos para
calcularla); 2) estudios basados en la poblacién realizados en adultos de Argentina
(personas > 18 afios de edad); y 3) estudios en que la hipertension se definiera como
una presion arterial sist6lica promedio > 140 mmHg o una presién arterial diastdlica
promedio > 90 mmHg, o como el empleo de medicamentos antihipertensivos.
Resultados. Se seleccionaron 20 publicaciones arbitradas que notificaban la preva-
lencia de la hipertension en un total de 33 397 pacientes. La prevalencia bruta de hiper-
tension notificada en Argentina fue de 32,34% (IC de 95%: 30,0-34,1). La prevalencia
de hipertensién en personas > 65 afios de edad fue > 71%. Solo nueve estudios evalua-
ron el nivel de conciencia sobre la hipertension, el tratamiento y el control (57,9,49,5y
20,5%, respectivamente). Los factores de riesgo de enfermedad cardiovascular mas
prevalentes fueron el sedentarismo (54,4%), la obesidad central (abdominal) (47%), el
sobrepeso (43,1%), la dislipidemia (34,7%), el tabaquismo (27,4%) y la diabetes (5,3%).
Conclusiones. La hipertensién es un problema importante de salud publica en Ar-
gentina. Existen datos probatorios de un considerable subdiagnéstico, y de un trata-
miento y control insuficientes. Existe una necesidad urgente de elaborar estrategias
para prevenir, detectar, tratar y controlar eficazmente la hipertensién en todo el pais.

Epidemiologia; hipertension; vigilancia epidemioldgica; Argentina.
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