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Usefulness for surveillance of  
hypertension prevalence studies  
in Latin America and the Caribbean: 
the past 10 years

Melissa S. Burroughs Peña,1 Carmen Verônica Mendes Abdala,2 
Luis Carlos Silva,3 and Pedro Ordúñez 4

The United Nations High-Level Meet-
ing on Non-Communicable Diseases in 
September 2011 brought to the forefront  
the significance of noncommunicable 
diseases (NCDs) for global health and for 
development. This meeting highlighted 
the threat of NCDs to the economies of 
developing countries and called for a 

commitment from governments, the pri-
vate sector, and nongovernmental orga-
nizations to establish programs and poli-
cies to address the rising epidemic (1). 
NCDs are the number one cause of death 
worldwide, accounting for 63% of deaths 
in 2008 with projections to increase by 
15% between 2010 and 2020 (2). In Latin 
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America and the Caribbean, NCDs have 
an even greater impact on mortality and 
accounted for 73% of deaths and 76% of 
disability-adjusted life years in 2000 (3). 
In addition to causing mortality, NCDs 
often require costly treatments over a 
considerable amount of time, which can 
have a catastrophic financial impact on 
individuals and families, thus worsening 
poverty. The economic strain on families 
and health systems combined with lost 
economic productivity significantly af-
fects national economies with the great-
est impact on low- and middle-income 
countries (2, 4–7).

Cardiovascular disease, such as isch-
emic heart disease and cerebrovascular 
disease, is the most common NCD world-
wide, accounting for 48% of all NCD 
deaths and killing 17 million people every 
year (2). Among the risk factors for car-
diovascular disease, hypertension is one 
of the most important. It affects nearly 1 
billion people and causes 8% of deaths 
worldwide (2). Moreover, while the prev-
alence of hypertension is decreasing in 
high-income countries, it seems to be ris-
ing at alarming rates in low- and middle-
income countries (8). The surveillance of 
cardiovascular disease risk factors, such 
as hypertension, has been identified as a 
global health priority in order to estimate 
the burden and trends and appropriately 
direct resources and measure the effect of 
interventions (2, 5, 6, 9). Yet, despite the 
heavy burden of hypertension faced by 
low- and middle-income countries, many 
countries lack quality data or representa-
tive national studies, which may include 
data from surveys, registries, and admin-
istrative sources, all of which are neces-
sary in order to quantify the magnitude 
of that burden and guide policies and 
interventions (2, 5, 6, 9, 10).

Of the 35 countries in Latin America 
and the Caribbean, only 9 countries have 
recent data on hypertension from na-
tional studies (11). In the absence of rep-
resentative national studies, it has been 
difficult to estimate the prevalence and 
trend of hypertension in Latin America 
and the Caribbean with any accuracy. In 
2001, the available literature on the prev-
alence of hypertension in Latin America 
and the Caribbean from 1962 to 2000 was 
evaluated to determine its usefulness 
for population surveillance (12). At that 
time, only 28 studies from 1962 to 2000 
met the minimum threshold for use-
fulness, with the following distribution 

upon further analysis: minimally useful, 
16 studies; useful, 8 studies; very useful, 
4 studies. While many of the studies re-
viewed may have been useful for other 
public health purposes such as evalu-
ation of local and regional health care 
systems, most of the studies were not 
useful for epidemiologic surveillance. 
Although there have been advances in 
the surveillance of hypertension in Latin 
America and the Caribbean in the past 
10 years, it is unclear if the current data 
are sufficient to be useful for surveillance 
purposes.

The main objective of this paper is 
to compare the usefulness for surveil-
lance of the peer-reviewed literature on 
the prevalence of hypertension in Latin 
America and the Caribbean published 
from 2001 to 2010 with a previous study 
of the published literature from 1962 to 
2000.

METHODS

A bibliographic search (available at 
http://search.bvsalud.org/hiperten 
sion/) was conducted in MEDLINE (for 
international literature in the medical 
and biomedical areas) and LILACS (for 
Latin American and Caribbean health 
sciences literature) from 2001 to 2010 
using the following search terms in Eng-
lish, Spanish, and Portuguese: hyperten-
sion, high blood pressure, prevalence, 
population, community, epidemiology, 
Latin America, South America, Central 
America, Caribbean, and the names of 
all the countries in Latin America and 
the Caribbean. The bibliographic search 
results were then reviewed. In order 
to compare similar studies, those that 
did not measure the prevalence of hy-
pertension, on white coat hypertension 
and prehypertension, or on pediatric 
populations were excluded. Studies of 
elderly populations, telephone surveys, 
studies that did not report an overall 
prevalence of hypertension for the study 
population, and studies that did not 
define hypertension as blood pressure 
greater than 140/90 mmHg were in-
cluded in the initial assessment but were 
considered not useful for epidemiologic 
surveillance.

The remaining studies were evaluated 
with an established tool described in a 
previous analysis on prevalence studies 
of hypertension (13). The first four ques-
tions of the tool establish the minimum 

criteria for usefulness for surveillance 
purposes: the study must be popula-
tion based, the sampling design must 
be described, the sampling design must 
be probabilistic, and estimates must be 
given by sex and age groups. Those 
studies that met the minimum criteria 
for evaluation underwent full evaluation 
and were given a score. Based on the 
score, the studies were classified as mini-
mally useful (score < 35), useful (score 
35–69), and very useful (score ≥  70). 
These evaluations were then compared 
with the results of the prior study of hy-
pertension prevalence studies published 
from 1962 to 2000 (12).

RESULTS

The initial bibliographic search on hy-
pertension in Latin America and the Ca-
ribbean resulted in 487 citations. When 
the search was narrowed to include only 
population studies on the prevalence  
of hypertension, 146 citations remained. 
Finally, 81 of 146 papers were included 
in the analysis, after the papers were re-
viewed more closely and duplicate cita-
tions; publications that did not report the 
prevalence of hypertension; and publi-
cations on prehypertension, white coat 
hypertension, and pediatric hyperten-
sion were excluded. Table 1 presents the 
percentage of the 81 papers on hyperten-
sion in Latin America and the Carib-
bean from 2001 to 2011 that met specific 
methodologic criteria and compares this 
data with that for the articles from 1962 
to 2000. The percentage of papers that 
met the four basic methodologic criteria 
for the earlier period is similar to the 
percentage for the 2001–2010 period. For 
example, only about 70% of the papers 
on the prevalence of hypertension used 
a probabilistic sample, which is very 
similar to the percentage of papers writ-
ten before 2001.

Of the 81 papers that were consid-
ered in this study, 24 papers met the 
minimum methodologic criteria to be 
considered useful for purposes of epide-
miologic surveillance. One study, which 
included data from seven countries is 
of particular note. In evaluating these 
24 papers, the distribution was the fol-
lowing: minimally useful (score < 35), 
1 study; useful (score 35–69), 17 stud-
ies; very useful (score ≥  70), 6 studies. 
In further evaluating the 24 papers that 
met all four minimum methodologic 
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criteria, there is discrete improvement 
in quality compared with the published 
literature from 1962 to 2000. The largest 
improvement is in the percentage of pa-
pers that report errors in the prevalence 
estimates, which has increased from 
10.3% to 62.5% (Table  1). Other sub-
stantial improvements occurred in the 
percentage of studies with trained data 
collectors and estimates calculated ac-
cording to sampling method. However, 
there were fewer studies that reported 
the use of quality control of the data 
in 2001–2010 than in 1962–2000 period. 
Moreover, despite modest improvement 
compared with 1962–2000, less than 46% 
of the literature published from 2001 to 
2010 reported awareness, treatment, and 
control of hypertension in the popula-
tion studied.

The 24 studies that met the minimum 
methodologic criteria do not represent 
all Latin America and Caribbean coun-
tries equally (Table 2) (14–37). One study 
reported data on hypertension in seven 
countries in South America. However, 
none of the Central American countries 
had data that could be considered use-
ful for surveillance. Fifteen of the 24 
studies that were considered useful for 
surveillance were done in Brazil. Of 
those, 13 were done in the southeastern 
region of the country. Within the Carib-
bean, four articles were based on studies 

conducted in Cuba, Guadeloupe, Haiti, 
and Martinique. None of the English-
speaking Caribbean countries had any 
published literature that met the mini-
mum criteria.

The hypertension prevalence esti- 
mates from Latin America and the Ca-
ribbean range from 7% to 49% (Table 2). 
Among the peer-reviewed literature in 
the past 10 years, Haitian men have  
the highest prevalence of hypertension  
at 49%, as estimated in one study in 
urban Haiti (score = 35). While Bra-
zil is the only other country to report 
a prevalence of hypertension ≥ 40%, 
Argentina and Guadeloupe had studies 
that estimated the prevalence of hy-
pertension to be > 30% (14, 22, 34). The 
lowest reported hypertension prevalence 
(<  20%) occurred in Mexico and South 
America—specifically, Colombia, Ecua-
dor, and Peru (15). There were signifi-
cant differences in hypertension preva-
lence estimates even within countries. 
For example, depending on the location 
in Brazil where the hypertension stud-
ies were done, the estimated prevalence 
ranged from as low as 22% to as high as 
41% (18, 25).

DISCUSSION

Although 487 studies have been pub-
lished in the past 10 years on hyperten-

sion in Latin America and the Caribbean, 
which is considerably more than the 
69 papers published from 1962 to 2000, 
most of these studies did not meet the 
basic methodologic criteria to be consid-
ered useful for surveillance purposes. 
Eighty-four percent of the studies of 
the prevalence of hypertension in Latin 
America and the Caribbean in the past 
10 years cannot be used for surveillance. 
In addition, a considerable amount of 
studies did not describe the sampling 
design. Without explaining the method 
by which the sample was designed, it is 
impossible to understand whether the 
results can be extrapolated to a greater 
population. The percentage of studies 
that use a probabilistic sample and re-
port prevalence estimates by age and sex 
has not increased in the past 10 years. 
This finding illustrates the fact that while 
there has been some improvement in the 
quantity of published literature on the 
prevalence of hypertension, what has 
been published is not sufficient for the 
surveillance of hypertension in Latin 
America and the Caribbean.

Of the 24 research studies that met 
the basic methodologic requirements, 
many key elements were missing. The 
prevalence of hypertension by age and 
sex was not reported in many of the 
studies. Hypertension is associated with 
increased age and can affect men and 

TABLE 1. Reviewed studies that met specific methodologic requirements for hypertension prevalence studies in Latin America and the Caribbean: 
comparison of 1962–2000 and 2001–2010

1962–2000 2001–2010

Question number Question % No. % No.

Basic aspects n = 58 n = 81
A Is the problem being studied on a general population? 75.9 44 80.2 65
B Is the study’s sampling design fully described? 74.1 43 77.8 63
C Was a probabilistic sample used? 69.0 40 70.4 57
D Are prevalences given by age groups and sex? 67.2 39 67.9 55

Complementary aspects n = 28 n = 24
  1 Is the problem under study described in both qualitative and quantitative terms? 63.8 18 100.0 24
  2 Were standardized techniques used to measure arterial blood pressure? 79.3 22 100.0 24
  3 Were universally accepted cut-offs used in diagnosing the ailment? 84.5 24 100.0 24
  4 Did the data collectors receive training? 58.6 16 83.3 20
  5 Were certified instruments and observers used? 46.6 13 25.0 6
  6 Was there quality control of the data? 41.4 12 29.2 7
  7 Were estimates calculated according to the sampling design? 25.9 7 41.7 10
  8 Were estimates made by place of residence, occupation, or education level? 50.0 14 66.7 16
  9 Are the errors of the estimates reported according to the sampling design? 10.3 3 62.5 15
10 Are extrapolations explained or discussed? 53.4 15 75.0 18
11 Are any qualitative judgments made that can serve as the basis for action? 72.4 20 95.8 23

Hypertension-specific questions n = 28 n = 24
12 In addition to prevalence, was mean blood pressure estimated? 55.2 15 25.0 6
13 Is the percentage of hypertensive individuals who know their condition indicated? 24.1 7 45.8 14
14 Is the percentage of hypertensive individuals under treatment indicated? 31.0 9 41.7 10
15 Is the percentage of hypertensive individuals whose disease is under control indicated? 19.0 5 45.8 14
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women differently, thus knowing the 
variance across age and sex is crucial 
for epidemiologic surveillance. More-
over, given that most studies did not 
recruit participants in proportion to the 
age and sex distribution of the studied 
population, it is necessary to weigh the 
prevalence of hypertension found for 
these groups in order to estimate the ac-
tual prevalence in the entire population. 
Sampling error is critical to understand-
ing how well the actual prevalence of 
hypertension is estimated. Many of the 
studies considered have relatively small 
sample sizes, which increase the width 
of the 95% confidence interval of the 
hypertension prevalence estimates. The 
prevalence estimates from these smaller 
studies are therefore less precise and less 
useful in epidemiologic surveillance.

While there was considerable improve-
ment in the percentage of studies that 
used trained data collectors to measure 
blood pressure, many studies did not use 
certified instruments or have quality con-
trol measures. Given the complexity and 
variability of blood pressure measure-

ment, it is necessary to have standardized 
instruments and procedures and to have 
data collectors who are well trained in 
those procedures. Both user error and er-
ror related to faulty sphygmomanometers 
can greatly affect prevalence estimates of 
hypertension in a research study. In ad-
dition to methodologic concerns, many 
of the studies on hypertension did not 
report other aspects of hypertension care 
that are important for surveillance. Data 
on hypertension awareness, treatment, 
and control are critical to developing 
strategies for intervention and evaluat-
ing interventions. Without understanding 
these three elements of hypertension care, 
it will be difficult to know how to direct 
scarce public health resources most effec-
tively in order to improve cardiovascular 
outcomes.

Many countries in Latin America and 
the Caribbean did not have published 
literature on hypertension in the past 10 
years that could be used for surveillance. 
Similar to 1962–2000, there were no pub-
lished studies in Central America that 
met the minimum methodologic criteria 

to be useful for surveillance from 2001 
to 2010. The double burden of infectious 
disease and NCD may account for why 
hypertension and other cardiovascular 
disease risk factors have not been priori-
tized in health surveillance. Moreover, it 
is particularly concerning that only four 
studies from the Caribbean are useful for 
surveillance. The Caribbean is a region 
for which the prevalence of hypertension 
previously has been estimated to be very 
high and where stroke is the leading 
cause of death. The fact that Caribbean 
countries such as the Dominican Repub-
lic, Jamaica, and Trinidad and Tobago 
have not had any published studies in 
the past 10 years that are useful for hy-
pertension surveillance underscores the 
fact that hypertension surveillance has 
not received the appropriate allocation 
of resources for research in proportion to 
the burden of disease in the region.

Most of the 24 studies that met the 
minimum methodologic criteria were 
published in South America. Fifteen of 
them were conducted in Brazil, which 
is a dramatic increase compared with 

TABLE 2. Reported prevalence of hypertension in Latin America and Caribbean countries from peer-reviewed literature, 2001–2010

Country
Ref.  
no. Year Setting

Age
(years) No. % 95% CI

Prevalence (%)

Men Women Awareness Treatment Control

Argentina 14 2001 Rural/town 15–75 1 523 35.8 NA 43.2 28.5 32.0 28.0   4.0
Argentina 15 2010 Urban 25–64 1 482 29.0 26.9–31.1 37.7 21.7 64.1 NA 18.0
Brazil 16 2001 Urban ≥ 20 NA NA NA NA NA NA NA NA
Brazil 17 2001 Rural ≥ 18 2 314 24.8 NA 22.0 26.9 NA NA NA
Brazil 18 2001 Urban ≥ 18 688 31.5 NA 33.9 29.9 77 61.8 17.1
Brazil 19 2003 Rural/urban 20–69 411 35.5 30.9–40.3 40.1 32.2 46.6 29.5   9.7
Brazil 20 2005 Urban ≥ 30 1 137 22.5 NA 24.6 20.6 NA NA NA
Brazil 21 2006 Urban 18–80 1 174 34.7 32.2–37.4 35.0 34.4 NA NA NA
Brazil 22 2007 Urban ≥ 18 707 40.5 36.8–44.2 43.3 38.3 55.6 46.8 10.1
Brazil 23 2007 Urban 20–60 1 020 NA NA NA 26.2  

(23.5–28.9)
NA NA NA

Brazil 24 2008 Urban ≥ 18 835 27.4 24.4–30.6 32.1 24.2 NA NA NA
Brazil 25 2008 Urban ≥ 18 1 717 25.2 22.7–27.7 NA NA NA NA NA
Brazil 26 2009 Urban ≥ 20 3 180 29.5 NA 27.7 30.9 NA NA NA
Brazil 27 2009 Urban 20–59 2 022 33.7 31.7–36.1 31.1 38.1 NA NA NA
Brazil 28 2009 Urban ≥ 18 1 168 32.7 NA 35.8 30.9 NA NA NA
Brazil 29 2009 Rural 18–90 1 003 30.1 NA NA NA 73.5 61.9 24.2
Brazil 30 2010 Urban ≥ 18 1 717 25.2 21.4–30.0 23.8 26.8 74.4 NA 34.3
Chile 31 2007 Urban ≥ 15 8 472 21.7 NA 20.0 23.0 66.6 59.9 30.7
Chile 15 2010 Urban 25–64 1 655 23.8 21.6–26.1 27.3 20.7 60.1 NA 20.3
Colombia 32 2002 Urban ≥ 20 356 22.9 18.6–27.3 29.8 17.2 NA NA NA
Colombia 15 2010 Urban 25–64 1 553 13.4 11.5–15.2 14.6 12.4 68.8 NA 30.6
Cuba 33 2008 Urban 25–74 1 475 21.4 17.5–25.3 23.4 20.0 78.5 61.2 39.9
Ecuador 15 2010 Urban 25–64 1 638   8.6 7.3–10.0   7.2 10.1 67.6 NA 28.0
Guadeloupe 34 2010 Urban/rural 25–74 1 005 NA NA 33.1 37.3 NA NA NA
Haiti 35 2006 Urban ≥ 20 1 620 NA NA 48.7 46.5 NA NA NA
Martinique 36 2009 Rural/urban ≥ 16 1 504 22.5 20.1–25.1 20.0 25.0 NA 16.0 NA
Mexico 15 2010 Urban 25–64 1 720 11.7 10.3–13.1 11.2 12.1 75.7 NA 41.0
Peru 37 2009 Urban 20–80 1 878 15.7 14.0–17.4 16.0 15.4 47.9 39.5 14.0
Peru 15 2010 Urban 25–64 1 652 12.6 11.1–14.0 14.4 10.7 53.1 NA 12.0
Venezuela 15 2010 Urban 25–64 1 848 24.7 22.7–26.8 27.5 22.9 72.0 NA 20.7

Note: CI: confidence interval, NA: not available.
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the 1962–2000 period when no Brazil-
ian studies met the minimum criteria. 
Despite this improvement, the 15 studies 
were not distributed evenly throughout 
Brazil; 13 were conducted in the south-
eastern region, which is the wealthiest 
area in the country. A few studies in-
cluded communities of low socioeco-
nomic status located in the southeastern 
region of Brazil, but other low-income 
regions of Brazil were neglected.

Although examining the distribution 
of hypertension studies within countries 
was not a primary objective of this paper, 
it was observed that most of the studies 
on the prevalence of hypertension in 
Latin America and the Caribbean were 
conducted in urban areas. Only 6 of the 
24 studies were done in rural areas and 
small towns. While hypertension and 
other lifestyle-associated diseases tend 
to be more prevalent in urban areas, it 
is still necessary to study hypertension 
in rural areas and small towns in order 
to appropriately design and direct inter-
ventions. These marginalized areas may 
be particularly vulnerable as they may 
face an increased burden of infectious 
diseases in addition to a rising incidence 
of chronic disease. Ignoring chronic dis-
ease and the associated risk factors in 
rural areas may have detrimental conse-
quences for public health.

There are several limitations to this 
review. Although the resources of The 
Latin American and Caribbean Center on 
Health Sciences Information (also known 
as BIREME) were used to conduct the 
literature search, it is possible that some 
of the published literature on hyperten-
sion in Latin America was not found. 
Moreover, the study included only lit-
erature published in peer-reviewed jour-
nals and excluded unpublished reports. 

These unpublished reports include those 
from government and nongovernmental 
organizations. While the exclusion of 
gray literature may serve to add to the 
robustness of the literature reviewed 
by excluding papers that did not pass 
the peer-review process, the results are 
subject to publication bias. Another limi-
tation of this paper is the exclusion 
of studies on prehypertension. These 
studies can be useful for surveillance 
and for development of interventions, 
but there were not enough studies on 
prehypertension to draw a meaningful 
comparison. Moreover, in comparing the 
literature on hypertension prevalence 
from before 2001 with literature from 
2001 to 2010, the number of studies that 
met the minimum methodologic criteria 
was small. Thus, small changes in the 
number of studies that met certain meth-
odologic criteria signify an improve-
ment, even though the overall number of 
studies remains quite small.

The usefulness of the published lit-
erature for hypertension surveillance 
for Latin America and the Caribbean 
has not improved sufficiently in the past 
10 years, with the exception of Brazil. 
In directing efforts to combat chronic 
disease—and, more specifically, cardio
vascular disease—there should be a 
significant investment in epidemiologic 
research with the methodologic features 
to make such research useful to guide 
interventions. With the coordination of 
governments, universities, and research 
funding organizations, a more system-
atic manner of determining where hy-
pertension studies are done and the 
methodology used in the studies should 
be established. A standardized meth-
odology should be implemented with 
the coordination of national, bilateral, 

and international organizations. One 
example is the World Health Organiza-
tion STEPS approach, which provides 
structure, tools, and priorities for public 
health entities to conduct NCD and 
NCD risk factor surveillance. In order 
to develop and implement effective in-
terventions to address the rising burden 
of hypertension, an optimal research 
environment should be cultivated that 
includes a coordinated surveillance ef-
fort within countries and across the 
region (38). Not only should hyperten-
sion surveillance be a priority, but so 
should the surveillance of dietary hab-
its, physical activity, and alcohol con-
sumption, all of which are risk factors 
for hypertension and other NCDs. The 
burden of the hypertension epidemic 
is large and rising, as evidenced by the 
seven peer-reviewed publications in this 
study that reported hypertension preva-
lence estimates greater than or equal 
to that in the United States of America, 
which is currently estimated to be 30.9% 
(39). Given the potential costs of public 
health interventions and treatment for 
hypertension, it is imperative to ap-
propriately direct these interventions 
and measure the outcomes (38, 40, 41). 
Interventions directed at preventing and 
treating hypertension, including reduc-
ing salt intake, home health education, 
and medication, are cost-effective and 
often cost saving (42, 43). However, the 
opportunity for hypertension treatment 
and prevention is often overlooked in 
the face of the shrinking budgets of 
strained health systems. In the setting 
of the global economic crisis and the 
limited available resources for research, 
it is necessary that research studies meet 
the methodologic criteria to be useful for 
public health surveillance.
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Objetivo.  Comparar la utilidad para la vigilancia epidemiológica de los artículos 
sobre prevalencia de hipertensión en América Latina y el Caribe publicados en 
revistas con arbitraje científico del 2001 al 2010, con un estudio anterior de la 
bibliografía publicada en el período 1962–2000. 
Métodos.  En las bases de datos MEDLINE y LILACS se efectuó una búsqueda 
bibliográfica de los artículos que examinaron la prevalencia de hipertensión publicados 
del 2001 al 2010. La metodología empleada en cada artículo se valoró con la misma 
herramienta de evaluación usada en el estudio anterior. 
Resultados.  Del 2001 al 2010 se publicaron 81 artículos sobre la prevalencia de la 
hipertensión en América Latina y el Caribe. Solo 24 de estos estudios cumplieron los 
criterios metodológicos mínimos para la evaluación. Aunque en los 10 últimos años 
se publicaron más estudios que en el período 1962–2000, el porcentaje de estudios 
que cumplieron los criterios metodológicos mínimos no aumentó sustancialmente. 
Además de presentar deficiencias metodológicas importantes, menos de 46% de los 
estudios publicados incluyeron información sobre la concientización, el tratamiento 
y el control de la hipertensión. Las estimaciones sobre la prevalencia de hipertensión 
en los artículos estudiados varían entre 7% y 49%. Estos estudios se realizaron 
principalmente en centros urbanos y no se distribuyeron de manera uniforme en toda 
la región. 
Conclusiones.  La bibliografía publicada sobre la prevalencia de la hipertensión en 
América Latina y el Caribe es insuficiente para ser útil con fines de vigilancia, y su 
calidad y la distribución geográfica son inadecuadas. En el futuro, los recursos y los 
esfuerzos de investigación deben enfocarse en reducir esta diferencia.

Hipertensión; factores de riesgo; salud pública; vigilancia; América Latina; región del 
Caribe.
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