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Objectives: To raise awareness of blood pressure,
measured by number of countries involved, number of
people screened, and number of people who have
untreated or inadequately treated hypertension.

Methods: An opportunistic cross-sectional survey of
volunteers aged at least 18 years was carried out in May
2017. Blood pressure measurement, the definition of
hypertension and statistical analysis followed the standard
May measurement month protocol. Eighteen countries in
Latin America and the Caribbean participated in the
campaign, providing us with a wide sample for
characterization.

Results: During May measurement month 2017 in Latin
America and the Caribbean, 105 246 individuals were
screened. Participants who had cardiovascular disease,
2245 (2.3%) had a prior myocardial infarction, and 1711
(1.6%) a previous stroke, additionally 6760 (6.4%)
individuals were diabetic, 7014 (6.7%) current smokers
and 9262 (8.8%) reported alcohol intake once or more per
week. Mean SBP was 122.7 mmHg and DBP was
75.6 mmHg. After imputation, 42 328 participants (40,4%)
were found to be hypertensive.

Conclusion: The high numbers of participants detected
with hypertension and the relatively large proportion of
participants on antihypertensive treatment but with
uncontrolled hypertension reinforces the importance of this
annual event in our continent, to raise awareness of the
prevention of cardiovascular events.
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BACKGROUND

E
levated blood pressure (BP) is a growing burden
worldwide, leading to over 10 million deaths each
year. May measurement month (MMM) is a global

initiative aimed at raising awareness of high BP and
to act as a temporary solution to the lack of screening
programs worldwide [1]. Measurement of BP is a cheap,
simple, and noninvasive technique to detect hyperten-
sion and, assuming effective therapy is supplied, if

effectively managed can be highly cost efficient, protec-
tion against death and disability [2,3] which otherwise
usually arises from myocardial infarction (MI), cerebro-
vascular disease, and renal failure [1]. In Brazil, hyper-
tensive heart disease is responsible for 14% of all
cardiovascular deaths [4]. In addition to this, most people
with hypertension are not treated, which is largely due
to the low levels of awareness and screening for high BP
[5–7]. There are no previous studies in Latin America with
BP awareness data for this number of people and coun-
tries involved. To address this significant public health
epidemic, 18 countries in Latin America and the Carib-
bean joined the MMM initiative, to raise awareness of
high BP. In this article, we report the findings from across
the region.

METHODS
An opportunistic cross-sectional survey of volunteers
aged at least 18 years was carried out in May 2017.
BP measurement, the definition of hypertension and
statistical analysis followed the standard MMM
protocol [1].
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Blood pressure measurements
BP could preferably be measured by an automated elec-
tronic device, but could also be measured by a conventional
sphygmomanometer using a stethoscope. If a sphygmoma-
nometer was used, the first and fifth Korotkoff sounds (the
appearance and disappearance of sounds) corresponded to
the SBP and DBP. BP should be measured on the upper-
arm. The circumference of the arm (at the mid arm level)
was measured to ensure that the correct size of arm cuff was
used. For arms with circumference less than 32 cm – regular
cuff; arms with circumference 32–42 cm – large cuff; arms
with circumference more than 42 cm – extra-large cuff; and
arms with circumference less than 20 cm use pediatric cuff.
The cuff was placed at the heart level. The patient’s arm that
was used for the measurement was rested comfortably on a
table. BP was measured on one arm only, preferably left,
and the arm used was recorded. The participant was seated
with their backs supported and with their legs resting on the
ground and in the uncrossed position for 5min. Participants
should not have smoked immediately before or during the
measurement. Three BP readings were taken and recorded,
with 1min between readings. For each BP reading, the
automated BP devices also provided data on heart rate
(HR), and this information was captured. If the auscultatory
method/sphygmomanometer was used, the HR was estab-
lished during the 1min after each BP reading, and
also recorded.

Sample definition
Eighteen countries in Latin America and the Caribbean
participated in the campaign, providing us with a wide
sample for characterization. The majority of screening sites,
in most of the countries, were at hospitals, pharmacies, and
clinics. Each participant had their BP measured three times
with the mean of the second and third readings used in
analysis. Measurements were most commonly made using
an automatic Omron device, on the right (n¼ 25 079:
23.8%) or left arm (n¼ 47 367: 45.0%), in the sitting posi-
tion; in 32 800 (31.2%) of people screened the arm mea-
sured was not recorded. Where three readings were not
available for an individual, multiple imputation was used to
impute the mean of the second and third. The approach
followed that used in the global analyses, based on the
available readings, along with age and sex (along with an
interaction term) and region [1].

The primary objective was to raise awareness of BP,
measured by number of countries involved, number of
people screened, and number of people who have
untreated or inadequately treated hypertension. Hyperten-
sion was defined as SBP at least 140 mmHg or DBP at least
90mmHg or those on antihypertensive medication. Ethical
approval was granted separately in each country, and the
recruiting mechanisms included public health messages
and endorsements. Data were collected via Excel spread-
sheets and regional data were analyzed centrally by the
MMM project team [1].

RESULTS
During MMM 2017 in Latin America and the Caribbean,
105 246 individuals from Argentina (30.7%), Colombia

(21.1%), Venezuela (20.6%), Brazil (6.9%), Ecuador
(6.6%), Chile (4.5%), Uruguay (2.3%), Paraguay (1.1%),
Mexico (1.1%), Nicaragua (0.9%), Peru (0.9%), Dominican
Republic (0.9%), El Salvador (0.6%), Jamaica (0.5%), Bar-
bados (0.4%), Honduras (0.4%), Guatemala (0.2%), Haiti
(0.1%) were screened. Different ethnicities were included:
18 882 White (17.9%), 4956 Black (4.7%), 4713 South Asian
(4.5%), 250 East Asian (0.2%), 26 Arabic (0.0%), 203
Hispanic (0.2%), 38 331 mixed (36.4%), 5146 other
(4.9%), 32 739 unknown (31.1%). The difference in the
percentage of participation of the countries involved is
related to the campaign engagement and the total number
of the population of each country. There were 62 863
(59.7%) females and 922 of them were pregnant (1.5%).
The mean age of the total sample was 48.6 years. Partic-
ipants who had cardiovascular disease, 2245 (2.3%) had a
prior MI, and 1711 (1.6%) a previous stroke, additionally
6760 (6.4%) individuals were diabetic, 7014 (6.7%) current
smokers and 9262 (8.8%) reported alcohol intake once or
more per week.

Mean SBP was 122.7 mmHg and DBP was 75.6 mmHg.
After imputation, 42 328 participants (40,4%) were found to
be hypertensive. Before imputation, 36 490 (54.6%) adults
were classified as hypertensive and after imputation, 42 328
(40.4%) were classified as hypertensive. After imputation, of
those not on antihypertensive treatment, 10 677 (14.6%)
were found to have hypertension, while of those on anti-
hypertensive treatment, 12 142 (38.5%) had treated but
uncontrolled BP. The change in BP with age and sex
(Fig. 1) shows that males had higher SBP and DBP until
the age of 80 and 85 years, respectively. SBP continued to
increase in both sexes across all ages but among women,
the slope was higher than among males. By contrast, DBP
tend to decrease in both sexes after 55 years.

The difference in mean BP according to individual
characteristics from linear regression models adjusted vari-
ably as appropriate for age, sex, and antihypertensive
medication is shown in Fig. 2. As shown, SBP and DBP
was higher in participants on treatment for hypertension,
those with diabetes, current smokers and those patients
declaring alcohol intake compared with those without
these characteristics, while SBP and DBP was lower in
pregnant than in nonpregnant women. No difference
between SBP and DBP was observed between patients
with and without a previous MI; however, in those partic-
ipants with previous stroke, SBP was slightly higher.

The differences in BP according to BMI from linear
regression models, adjusted for age, sex, and antihyperten-
sive medication, with underweight as the reference cate-
gory is shown in Fig. 3. SBP and DBP showed a strong
graded increase across the four categories of weight (from
underweight to obese).

Finally, Fig. 4 shows the differences in BP according the
day of the week, from linear regression models adjusted for
age, sex, and antihypertensive medication, using Mondays
as a reference. Data were collected mainly on Wednesday
(15.3%), and least on Sunday (3.4%). SBP and DBP were
lower on Sunday and Saturday, compared with Monday,
while no differences were found on Friday. The highest SBP
was found on Tuesday while the highest DBP was found
on Thursday.
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FIGURE 1 Blood pressure with age and sex.

FIGURE 2 Difference in mean blood pressure according to individual characteristic from linear regression model (adjusted).

May measurement month Latin America
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FIGURE 3 Difference in mean blood pressure according to BMI from linear regression model (adjusted).

FIGURE 4 Difference in mean blood pressure according to day of the week from linear regression model (adjusted).
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DISCUSSION
MMM 2017 in Latin America is the largest regional, interna-
tional, and standardized screening campaign of a cardio-
vascular risk factor ever to be done. While systematic BP
screening programs are lacking, particularly in Latin Amer-
ica and the Caribbean region, this inexpensive annual
screening campaign could help offset the enormous health
burden attributed to increased BP [1]. The MMM results will
provide a paradigm change in the Latin American and
Caribbean lifestyle, with more awareness about high BP
and its associated risks.

The proportion of the participants with hypertension,
treated and controlled (BP< 140/90mmHg) is in line with
data recently published in a prospective cohort [8], showing
that SBP has been increasing over the years. This is certainly
due to the risk factors we are constantly exposed to: stress,
poor diet, sedentary lifestyle, smoking, and others [3,9]. The
data from smokers and reported alcohol intake were note-
worthy because they had low rates; we highlight that the
question was unique, and there was no detail on the aspects
of smoking and alcohol intake.

Variation in SBP by day of the week, presented lowest
pressures on Saturday and Sunday, and highest BP on
weekdays. This presumably relates levels of one or more
environmental factors that exert a pressor effect on week-
days [9]. We have no data on active workers, nonworkers,
students, and retirees in the sample, which could interfere
with this result. The proportion of participants with hyper-
tension (including those on treatment) in Latin America and
the Caribbean has increased in recent years. Our data,
which show 42 328 participants (40.4%) with hypertension,
cannot been considered as a prevalence value when com-
pared with those obtained in Latin America as the Cardio-
vascular Risk Factor Multiple Evaluation in Latin America
(CARMELA) study [10,11], a multicenter observational rep-
resentative study including 11 550 individuals from seven
large cities which showed a prevalence of 18% (range
between 9 and 29%, in an age group of 25–64 years).
Moreover, in the PURE (Prospective Urban Rural Epidemi-
ology) study [5,12], four countries from Latin America
participated with 23 578 individuals in which ambulatory
BP monitoring was used to evaluate hypertension preva-
lence. The values obtained were: 50.8% in Argentina, 52.6%
in Brazil, 46.7% in Chile, and 37.5% in Colombia; generating
a mean prevalence of around 46.9%. The MMM17 Latin
America results, a study to assess hypertension awareness,
cannot be compared with the results of CARMELA and
PURE because they are epidemiological studies of hyper-
tensive patients. The data collected in MMM were from
participants recruited opportunistically, and therefore not
intended to be based on representative samples of the
countries where screening took place; hence true preva-
lence cannot be reported.

In conclusion, MMM 2017 was the largest BP screening
campaign undertaken in Latin America. The high numbers
of participants detected with hypertension and the rela-
tively large proportion of participants on antihypertensive
treatment but with uncontrolled hypertension reinforces
the importance of this annual event in our continent, to
raise awareness of the prevention of cardiovascular events.

These results suggest that opportunistic screening can
identify significant numbers of individuals with raised BP
and the campaign should continue to run annually as a vital
contribution to raising the awareness of hypertension.
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