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5InstitUto do Coraç~ao - InCor - HC FMUSP, Brazil;
6Department of Clinical Medicine State, University of Rio de Janeiro, Rio de Janeiro, Brazil;
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11Universidade Federal de S~ao Paulo, S~ao Paulo, Brazil;
12Imperial Clinical Trials Unit, Imperial College London, Stadium House, 68 Wood Lane, London W12 7RH, UK;
13Department of Primary Care and Public Health, Imperial College London, St Dunstan’s Road, London W6 8RP, UK;
14Department of Cardiology, CESMAC/Uncisal, Hospital do Coraç~ao de Alagoas, Maceió, Brazil; and
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Hypertension is a pathology of high prevalence in the world. In Brazil, it is the main
risk factor for the major cause of death in the country, coronary heart disease. The
May Measurement Month Campaign in 2018 (MMM18) included a population with rep-
resentation from all Brazilian states and reflects some of the characteristics of hy-
pertension in Brazil. Questionnaire data were collected and three measures of blood
pressure (BP) were performed. The sample consisted of 12 413 individuals, 59.1%
were white, 51.3% were women. The average age was 54.6 16.0 years. Diabetes was
present in 11.6%, previous myocardial infarction in 5.9%, and previous stroke in
2.7%. Current smokers were 9.3% and 12.4% were regular drinkers. The average body
mass index was 27.36 4.5 kg/m2. After multiple imputations, 67.9% were hyperten-
sive (>140/90mmHg). Of the individuals who were not taking antihypertensive medi-
cation, 27.9% were hypertensive and of those taking antihypertensive medication,
40.3% were uncontrolled. Systolic BP increased with age. The MMM18 campaign dem-
onstrated a large number of unknown hypertensives and a high rate of uncontrolled
hypertension in Brazil, unfortunately in keeping with 2017 findings.
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Introduction

May Measurement Month (MMM) is a global initiative aimed
at raising awareness of high blood pressure (BP) and to act
as a temporary solution to the lack of screening pro-
grammes worldwide.1 Measurement of BP is a cheap, sim-
ple, and non-invasive technique to detect hypertension
and, assuming effective therapy is supplied, leads to highly
cost-effective protection against death and disability2,3

which otherwise usually arises from myocardial infarction,
cerebrovascular disease, and renal failure.1

Cardiovascular disease (CVD), mainly stroke and coro-
nary heart disease, has been Brazil’s leading cause of death
for half a century. Coronary heart disease, now the leading
cause of CVD death, accounted for 31% of CVD mortality,
cerebrovascular diseases for 30%, hypertensive heart dis-
ease for 14%, and other forms of heart disease (mainly con-
gestive heart failure) for 18%.4 Thereby, our country got
involved with MMM initiative to verify our current status
about this considerable health epidemic.

The primary objective was to raise awareness of BP.

Methods

An opportunistic cross-sectional survey of volunteers aged
�18 was carried out in May 2018. BP measurement, the
definition of hypertension, and statistical analysis followed
the standard MMM protocol.5 All the main regions of Brazil
were included, providing us with representation from the
whole country. Each participant had three seated BP meas-
urements and the mean of readings 2 and 3 was calculated
for the analysis. We measured the number of people
screened by Brazilian state, and the number of people who
have untreated or inadequately treated hypertension

(defined as systolic BP�140mmHg or diastolic�90mmHg,
or both, based on the mean of the second and third BP
readings). Where either reading was missing, multiple im-
putation was performed based on the global data1 to im-
pute the missing reading. We considered overweight if
body mass index (BMI) was �25, and obesity if BMI was
�30.
All ethical precepts have been respected. Data were col-

lected by the centres in spreadsheets and analysed cen-
trally by the MMM18 project team steering committee,
according to the standard analysis plan.1

Results

The most common types of screening sites were hospitals
and indexed clinics. During MMM18, 12413 individuals from
different ethnicities were screened of which there were
7337 (59.1%) white participants, 1232 (9.9%) black, and
40% others. The majority were female (6368, 51.3%) and
the mean age was 54.56 16.0years. Blood pressure mea-
surement was obtained by automatic Omron devices, on ei-
ther the right (1993, 16.1%) or the left (6565, 52.9%) arm
(3855, 31.1%) unknown. Reported rates of relevant comor-
bidities were diabetes in 11.6% (1435), previousmyocardial
infarction in 5.9% (730), and previous stroke in 2.7% (339).
Current smokers were 1160 individuals (9.3%) and 1535
(12.4%) reported alcohol intake once or more per week.
The mean BMI was 27.36 4.5 kg/m2, with 3170 (25.5%) in
the overweight range and 1816 (14.6%) in the obese range.
After imputation 8435 participants (67.9%) were hyper-

tensive (systolic BP �140mmHg or diastolic �90mmHg or
on BP-lowering therapy). Of individuals not receiving anti-
hypertensive medication, 1540 (27.9%) were hypertensive.
Of individuals receiving antihypertensive medication, 2777
(40.3%) had uncontrolled BP. Of those who were

Figure 1 Difference in mean blood pressure in those with each characteristic compared to those without from linear regression models adjusted for
age, sex, and antihypertensive medication (pregnancy adjusted for age and antihypertensive medication alone).
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hypertensive, 7122 (84.4%) were aware of their diagnosis
and 6895 (81.7%) were on medication, of whom 4118
(59.7%) were controlled.

Based on linear regression models adjusting for age and
sex (with an interaction) and antihypertensive treatment,
smokers vs. non-smokers were associated with higher lev-
els of BP (Figure 1). Similarly, participants who drank once
or more per week or 1–3 times per month vs. those who
drank never/rarely were associated with higher levels of
BP (Figure 1). In the analysis of the difference in mean BP
according to BMI from linear regression models with
healthy weight as the reference category, obese and over-
weight individuals showed significantly higher systolic and
diastolic BP (Figure 2).

Discussion

MMM18 is the largest synchronized, standardized, multina-
tional screening campaign of any cardiovascular risk factor
ever done in Brazil. Pending the establishment of BP sur-
veillance systems around the world, this inexpensive an-
nual screening campaign could help offset the enormous
health burden attributed to increased BP.1 The MMM18
results may provide an opportunity for a paradigm shift in
the Brazilian lifestyle, with more awareness about high BP
and the associated risks.

The proportion of hypertensives, treated and controlled
(to <140/90) presented in this article, is in line with data
published in a prospective cohort6 that showed that sys-
tolic BP increases over the years. This is likely due to the
risk factors we are constantly exposed to, including stress,
poor diet, sedentary lifestyle, smoking, and others.3

Unfortunately this is in keeping with the 2017 findings.7

In conclusion, MMM18 was the largest BP screening cam-
paign undertaken in Brazil. The proportion of hypertension

in Brazil (67.9%) was higher than that in the Americans
(40.4%) and in the global data (33.4%), however, Brazil
showed higher levels of awareness (84.4%) than Americans
and global figures (76.7% and 59.5%, respectively). The
high percentage of newly diagnosed hypertension and the
identification of uncontrolled hypertension despite phar-
macologic treatment reinforce the importance of this an-
nual event in Brazil to raise awareness, and to improve the
prevention of major adverse cardiovascular events. These
results suggest that opportunistic screening can identify a
significant number of individuals with raised BP, both off
and on treatment.
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