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Elevated blood pressure (BP) is an enormous public health problem and a growing
burden worldwide and the biggest single risk factor for cardiovascular death. May
Measurement Month (MMM) is a global initiative aimed to raise awareness of high BP
and to act as a temporary solution to the lack of screening programmes worldwide.
An opportunistic cross-sectional survey of volunteers aged �18 years was carried out
in May to July 2019. Blood pressure measurement, the definition of hypertension and
statistical analysis followed the standard MMM protocol. The study was conducted in
public areas (23 sites in the capital city Yerevan and 13 in other regions), both indoor
and outdoor, as well as in primary and secondary healthcare centres. In total, 9818
individuals (11.3% participated in either MMM2017/2018 or both) were screened of
which 9786 had three BP measurements available, 1.6% of them reported never hav-
ing had their BP measured. The mean age of screened participants was 47.6
(SD6 16.5) years, 61.9% were female. After multiple imputation, 41.6% of partici-
pants had hypertension and 72.8% of them were aware of their high BP, 65.4% were
on treatment, and of those treated, 46.5% had controlled BP (<140/90mmHg). Of
4088 participants with hypertension, 30.4% had controlled BP. Of all risk factors ana-
lysed, reported use of anti-hypertensive medication and a previous diagnosis of hy-
pertension were the strongest predictors of higher levels of BP. We found that the
prevalence of hypertension, untreated and treated, but uncontrolled hypertension is
still substantial in Armenia, which maybe a vital contributor to the growing burden
of non-communicable diseases.

Introduction

Globally, over 15 million people die prematurely every year
due to non-communicable diseases (NCDs) and around 85%

of those deaths occur in low- and middle-income countries
(LMICs).1 Non-communicable diseases are prevalent condi-
tions in Armenia also and account for a growing proportion
of deaths (93%), including cardiovascular diseases (55.2%),
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which require early detection to achieve disease control
and prevent complications.2

Elevated blood pressure (BP) is an enormous public
health problem and a growing burden worldwide and the
biggest single risk factor for cardiovascular death.3

However, high BP is a modifiable risk factor and detecting
hypertension is essential for initiating treatment, achiev-
ing disease control, and delaying the onset of and prevent-
ing cardiovascular disease. Unfortunately, a high
proportion of people living with hypertension have never
been diagnosed, particularly in LMICs. Data from 44 LMICs
showed only 39.2% of those with hypertension had been di-
agnosed and only 10.3% had their BPs controlled.1

May Measurement Month (MMM) was initiated by the
International Society of Hypertension (ISH), aimed to iden-
tify individuals in need of improved hypertension care, to
increase awareness of high BP and to improve BP screening
worldwide.4,5 In response to the call of the MMM pro-
gramme to improve screening and awareness, Armenia
joined in 2017.

MMM19 is an excellent opportunity and critical impor-
tance not only to increase public awareness of one of the
critical cardiovascular risk factors but also to update the
national data on high BP.

Methods

This cross-sectional survey was conducted in May to July
2019, among the adult population (�18 years) at 36 sites,
distributed in public areas (23 in the capital city Yerevan
and 13 in other regions), both indoor and outdoor, as well
as in primary and secondary healthcare centres, following
the ISH protocol.6 The study co-ordinator was Prof. P.Z.
Ethical issues were clarified and approvals received from
the Ethics Committee of the Institute of Cardiology. The
campaign was promoted internationally by ISH and locally
by the Armenian Medical Association and Armenian
Cardiologist’s Association. Sixty-four volunteers were
trained in basic knowledge about hypertension and mea-
surement techniques and were engaged in the study.

Screeners were recruited using posters and banners, dis-
tribution of flyers, advertisements on TV, in online and
printed media, and as well as advocacy on social media.
The recruiting of the screeners was volunteer-based, and
they participated in the study after a short introduction
about the programme and taking verbal informed consent.

Three measurements of BP were conducted in the sitting
position, with 1-min intervals between readings using
mostly Omron and A&D automated devices. Blood pressure
was calculated from the mean of the 2nd and 3rd readings,
and hypertension was defined as a systolic BP of
�140mmHg and/or a diastolic BP �90mmHg or being on
treatment with anti-hypertensive medication(s). Among
those on treatment for hypertension, BP <140/90mmHg
was considered as controlled.

A questionnaire was used to collect demographics, life-
style information, and environmental factors. Data collec-
tion was done via an App, cleaning and transfer as well as
analysis of data were implemented centrally by the MMM
project team, as described previously.6 Where only one or

two BP readings were available, multiple imputation using
chained equations was used to impute missing readings
based on global data.6

Results

In total, 9818 individuals (11.3% participated in either MMM
2017/2018 or both) were screened of which 9786 had three
BP measurements available, 1.6% of them reported never
having had their BP measured. The majority of screening
took place in outdoor public areas (40.5%) and hospitals or
clinics (37.1%). The mean age of screened participants was
47.6 (SD6 16.5) years, 61.9% were female. 97.5% of those
screened were white. In total, 1044 (10.6%) participants
reported having diabetes, 712 (7.3%) reported a history of
myocardial infarction (MI), 364 (3.7%) reported a history of
stroke. About 2394 (24.4%) respondents were current
smokers, 996 (10.1%) reported alcohol consumption once
or more per week. The mean body mass index (BMI) of
those screened was 27.1 (SD6 5.1) kg/m2. Among women,
365 (6.0%) reported being pregnant at the time of screen-
ing, whereas 361 (5.9%) reported a history of hypertension
in a previous pregnancy (Supplementary material online,
Table S1).

In respondents with three BP readings, BP decreased on
average by 4.4/2.4mmHg between the 1st and 3rd read-
ings. The mean values of the 2nd and 3rd readings were
126.1/81.1mmHg.

After imputation, 4088 participants (41.6%) had hyper-
tension (denominator 9818) and 2974 (72.8%) of themwere
aware of their high BP. Of 4088 participants with hyperten-
sion, 2675 (65.4%) were on anti-hypertensive medication,
and of those where the number of medication classes was
known, 42.7% were taking a single medication, 34.9% on
two medications, and 22.4% on three or more. Only 46.5%
of those on medication had controlled BP whereas of the
4088 participants with hypertension overall, 30.4% had
controlled BP. At the time of screening 613 (6.2%),
participants reported taking statins and 1618 (16.5%)
reported aspirin use (Supplementary material online,
Tables S1–S3).

Among all analysed risk factors, reported use of anti-hy-
pertensive medication and a previous diagnosis of hyper-
tension were the strongest predictors of higher levels of BP.
After adjustment for age and sex, significantly higher sys-
tolic BP (11.1mmHg higher, P< 0.001) and diastolic BP
(5.6mmHg higher, P< 0.001) were apparent in those on
BP-lowering treatment and in patients with known
hypertension (9.4/5.2mmHg higher, P< 0.001). Significant
differences in BP were observed in association with
several conditions: participants with diabetes and with
previous history of stroke had significantly higher
systolic and diastolic BPs, whereas those with a history of
MI had lower diastolic BPs than those without a history
of MI (Supplementary material online, Figure S1 and
Table S4).

In addition, drinking alcohol one or more times per week
was associated with significantly higher systolic and dia-
stolic BPs than those who drink alcohol never or rarely
(Supplementary material online, Figure S2 and Table S5).
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Increasing BMI categories were also strongly linked to both
higher systolic and diastolic BPs. The difference in mean
BP in those participants with a BMI in the obese and
overweight ranges compared with those of healthy weight
was 7.6/5.1 and 4.5/2.6mmHg higher, respectively
(Supplementary material online, Figure S3 and Table S6).

Discussion

The prevalence of hypertension among screenees in MMM
2017 and 2018 were 33.9% and 38.7%, respectively, com-
pared with 41.6% in 2019.7,8 The proportion of hyperten-
sives on medication in 2017 and 2018 were 52.9% and
67.4%, respectively, compared with 65.4% in 2019, whereas
the proportion with controlled BP was 46.5% in 2019 com-
pared with 23.0% in 2017 and 47.1% in 2018.7,8 The propor-
tion of all hypertensives controlled to <140/90mmHg was
30.4% in 2019, slightly lower than in 2018 (31.7%), but 2.5-
fold higher than in 2017.7,8

Participants with diabetes and a history of stroke had
higher systolic and diastolic BPs, but, surprisingly, those
with a history of MI had lower diastolic BPs. Strong positive
associations, as found in previous years, were seen be-
tween BP and risk factors, such as increasing BMI and in-
creasing alcohol intake.

In conclusion, we found that the prevalence of hyperten-
sion, among these MMM screenees—both untreated and
treated but uncontrolled is still substantial in Armenia,
which maybe a vital contributor to the growing burden of
NCDs. Since hypertension is the leading risk factor associ-
ated with morbidity and mortality from NCDs, greater
efforts should be devoted to improving effective hyperten-
sion control. We believe that further projects and popula-
tion-based campaigns, which drive awareness of high BP,
can help to get more people with hypertension identified
and controlled. May Measurement Month is a handy and
reasonably inexpensive tool, and it is hoped that it will con-
tinue on an annual basis as long as large numbers of people
with increased BP can be identified and treated
effectively.

Supplementary material

Supplementary material is available at European Heart
Journal Supplements online.
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