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Elevated blood pressure (BP) is a growing burden worldwide and is the leading cause of
mortality and disability-adjusted life years all over the world. May Measurement Month
(MMM) is a global initiative aimed to increase awareness of high BP initiated by the
International Society of Hypertension, to identify individuals in need of improved
hypertension care, and to improve BP screening worldwide. An opportunistic cross-
sectional survey of volunteers aged >18 years was carried out in accordance with
el standard MMM protocol in 2021. The study was conducted in public areas, both
indoor and outdoor, as well as in primary and secondary healthcare centres. A total
of 5777 individuals (mean age 51.8 + 16.1 years, 49.8% female) were screened. After
imputation, 45.7% participants had hypertension and 43.7% of them were aware of
their high BP. Of 2640 participants with hypertension, 887 (33.6%) were on
antihypertensive treatment, of whom 32.4% were on single medication, 29.7% on
two medications, and 37.9% on three or more. Only 42.2% of those on medication
had controlled BP (<140/90 mmHg), whereas of the participants with hypertension
overall, 14.2% had controlled BP. We found that the prevalence of inadequately
treated hypertension remains high in Armenia and may represent a vital contributor
to the growing burden of non-communicable diseases.

Introduction

Elevated blood pressure (BP) is a growing burden worldwide
and is a critical risk factor for cerebrovascular and
cardiovascular diseases (CVDs), the leading cause of
mortality and disability-adjusted life years."? Two-thirds
of individuals with hypertension live in low- and middle-
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income countries and CVD-related deaths in low- and
middle-income countries are increasing rapidly with
hypertension expected to cause 7.5 million deaths per
year.> However, high BP is a modifiable risk factor and
detecting hypertension is essential for initiating treatment,
achieving disease control, and delaying the onset of and
preventing CVDs and important to improving the still poor
mortality statistics.?*

May Measurement Month (MMM) is a global initiative, set
up by the International Society of Hypertension (ISH) in
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2017, aimed at increasing awareness of high BP, to identify
individuals in need of improved hypertension care, and to
improve BP screening worldwide. In response to the call
of the MMM initiative, Armenia joined in 2017, as it was
an excellent opportunity, not only to increase public
awareness about high BP as one of the critical
cardiovascular risk factors but also to update the national
data on high BP on an annual basis.

Methods

The MMM cross-sectional survey was conducted amongst the adult
population (>18 years), in public areas, both indoor and outdoor,
as well as in primary and secondary healthcare centres, following
the MMM protocol. The study coordinator was Professor Parounak
Zelveian. Ethics approvals were obtained from the Ethics
Committee of the Institute of Cardiology. The campaign was
promoted by the ISH and the Armenian Union for the Prevention
and Study of Hypertension. All volunteers were trained for basic
knowledge about hypertension and measurement techniques.

Participants were recruited using posters, banners, distribution
of flyers, advertisements on TVand media, and advocacy on social
media. The recruiting of the participants was volunteer based,
and they were asked to participate in the study after a short
introduction about the programme and taking verbal informed
consent.

Three measurements of BP with 1-min intervals were conducted
in the sitting position, using certified Omron automated devices.
Blood pressure was calculated from the mean of the second and
third readings, and hypertension was defined as a systolic BP of
>140 mmHg or a diastolic BP of >90 mHg or those being on
antihypertensive treatment. Amongst those treated, controlled
hypertension was considered as a BP of <140/90 mmHg.

A questionnaire was used to collect demographics, lifestyle
information, and environmental factors from each participant.
Data collection was done via an App, cleaning, and transfer, and
analysis of data was implemented centrally by the MMM project
team. Where only one or two BP readings were available,
multiple imputation using chained equations was used to impute
missing readings based on global data.® A statistical significance
level of 0.05 was used throughout.

Results

In total, 5777 individuals (mean age was 51.8 + 16.1 years,
49.8% female) were screened, of which 3085 had three BP
measurements available. In total, 949 (16.4%) participants
reported having diabetes, 1046 (18.1%) reported a history
of myocardial infarction, and 506 (8.8%) reported a history
of stroke. About 1088 (18.8%) respondents were current
smokers, and 437 (7.6%) reported alcohol consumption
once or more per week (see Supplementary material
online, Table S7). In respondents with three BP readings,
BP decreased on average by 6.0/2.6 mmHg between the
first and third readings. The mean values of the second
and third readings were 134.4/83.8 mmHg (see
Supplementary material online, Figure S1).

After the imputation of missing BP readings, 2640
participants (45.7%) had hypertension and 1154 (43.7%) of
them were aware of their high BP. Of 2640 participants
with hypertension, 887 (33.6%) were on antihypertensive
treatment (32.4% were taking a single medication, 29.7%
on two medications, and 37.9% on three or more). Only
42.2% of those on medication had controlled BP whereas
of the 2640 participants with hypertension overall,

only 14.2% had controlled BP. At the time of screening,
1111 (19.2%) participants reported taking statins and
1646 (28.5%) reported aspirin use (see Supplementary
material online, Table S1).

After adjustment for age, sex, and treatment, statistically
significantly higher BP was apparent in groups on
BP-lowering treatment [for systolic BP 8.8 +2.3 mmHg,
(P<0.0001) and 3.8 + 1.2 mmHg, (P=0.001) for diastolic
BP], amongst current smokers [for systolic BP 3.3 +
1.4 mmHg, (P=0.016) and 2.2 + 0.9 mmHg, (P=0.022)
for diastolic BP], and persons with alcohol intake one
to three per month [for systolic BP 8.0 + 1.4 mmHg, (P <
0.001) and 3.5 +0.9 mmHg, (P=0.022) for diastolic BP].
Participants with diabetes had lower average BP levels [for
systolic BP 4.8 + 1.2 mmHg, (P<0.001) and 1.2 +0.7 mmHg,
(P=0.001) for diastolic BP] (see Supplementary material
online, Figures S2 and S3).

Participants with a previous positive COVID-19 test,
compared with those without (adjusted for age, sex, and
treatment), showed higher systolic BP (2.3 + 1.2 mmHg,
P=0.048) and higher diastolic BP although this
association was not statistically significant (1.4 +
0.7 mmHg, P=0.065). Participants with at least one
previous COVID-19 vaccination had lower average
systolic BPs (—4.4 + 1.3 mmHg, P <0.001), but there was
no association with diastolic BP (see Supplementary
material online, Figure S4).

Discussion

In MMM21, due to the impact of the COVID-19 pandemic on
screening opportunities, the total number of participants
was perceptibly lower in comparison with previous
campaigns. The percentage of participants with
hypertension in MMM 2017, 2018, and 2019 was 33.9%,
38.7%, and 41.6%, respectively, compared with 45.7% in
2021.7° The proportion of hypertensives on medication in
2017, 2018, and 2019 were 52.9%, 67.4%, and 65.4%,
respectively, compared with 33.6% in 2021, whereas the
proportion with controlled BP was 42.2% in 2021
compared with 23.0% in 2017, 47.1% in 2018, and 46.5% in
2019.7% The proportion of all hypertensives controlled to
<140/90 mmHg was 14.2% in 2021, significantly (two-fold)
lower than in 2019 (30.4%).%°

Participants with diabetes were found to have lower
average systolic and diastolic BPs, which is most likely
due to more active and effective management of patients
with diabetes mellitus. Strong positive associations, as
found in previous years, were seen between BP and risk
factors, such as smoking and alcohol intake. However, it
should be noted that significantly higher BP readings were
apparent in persons with alcohol intake one to three per
month, in contrast to the group of daily alcohol drinkers.

There was some evidence amongst the 24.3% of
participants with a previous positive COVID-19 test for
an association with higher systolic BP, but in those with
previous COVID-19 (30.8%), vaccination systolic BP was
significantly lower, which may indicate an unfavourable
role of coronavirus infection in the regulation of BP.

The main limitations of this study include that, by design,
they were not intended to be based on a representative
sample of Armenia, and hence, the true prevalence
of hypertension and the population proportions of
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hypertensives whose high BP is treated or controlled cannot
be reported.

In conclusion, the prevalence of hypertension, amongst
these MMM21 participants—both untreated and treated
but uncontrolled, is still substantial in Armenia, which
likely represents a key contributor to the growing burden
of CVDs. The current situation, with insufficient control
rates of hypertension, should be tackled as a priority.
We believe that MMM is a suitable and reasonably
inexpensive tool to improve public awareness in the
general population, and potentially amongst health
policymakers, and to improve the prevention of major
adverse cardiovascular events caused by hypertension.

Supplementary material

Supplementary material is available at European Heart
Journal Supplements online.
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