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Introduction

Hypertension is the strongest cardiovascular risk factor worldwide. May Measurement
Month (MMM) is an international campaign for blood pressure (BP) screening initiated
by the International Society of Hypertension. This work aims to estimate the propor-
tion and the levels of awareness, treatment, and control of hypertension in partici-
pants of the MMM survey in Benin in 2018. A cross-sectional survey focused on
people aged >18 years was conducted in May 2018 in nine rural and urban areas in
Benin. A sampling of volunteers was done. BP was measured following the MMM proto-
col. Hypertension was defined as a systolic BP >140 mm Hg and/or a diastolic BP
>90 mm Hg (mean of the second and third readings) and/or taking antihypertensive
medication. Linear regression was used to identify BP associations. A total of 2035 peo-
ple were screened, including 55.9% women. The mean age was 44.2 + 15.9 years. The
percentage with hypertension was 35.4%. Of 721 participants with hypertension, 56.2%
were aware of their diagnosis, 39.7% were on antihypertensive medication, and 13.6%
were controlled (<140/90 mmHg). The results confirm the significant proportion of
hypertension in Benin. Education programs on risk factors, early detection, and better
management strategies should be developed.

An epidemiological transition is ongoing in Sub-Saharan
African, including the rising burden of hypertension.? In

Hypertension is a major risk factor for cardiovascular
disease.” It is a serious chronic condition largely attribut-
able to behavioural factors such as unhealthy diets, phys-
ical inactivity, and alcohol intake.! An estimated 1.13
billion people have hypertension worldwide, and most
(two thirds) live in low- and middle-income countries.’

*Corresponding author. Tel: 00(229)95063238, Email: yessito_fr@
yahoo.fr

Benin, a prevalence of hypertension was estimated at
25.9% in 2015 among people aged 18-69 years; of those
with hypertension, 96.2% were not taking antihyperten-
sive medication.> In Benin, stroke is one of ten top causes
of death.” In-hospital mortality rate of heart attacks was
estimated at 7.5% at University National Hospital Hubert
Koutoukou Maga in Cotonou.® Despite the availability of
generic drugs in poor resource settings, data in Benin
have shown low detection, treatment, and control rates
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Table 1 Total participants and percentages with hypertension, awareness, on medication, and with controlled blood pressure

Total Number (%) with Number (%) of Number (%) of Number (%) of those Number (%) of all

participants hypertension hypertensives hypertensives on on medication with hypertensives with
aware medication controlled BP controlled BP

2035 721 (35.4) 405 (56.2) 286 (39.7) 98 (47.3) 98 (13.6)

of hypertension.?® This situation leads to rising rates of
cardiovascular diseases, the management of which re-
mains difficult considering the lack of health workers,
medical equipment, health insurance, and low financial
resources of the population. Interventions are, therefore,
needed to improve prevention, early detection, and ad-
equate treatment of hypertension.

The ‘May Measurement Month’ (MMM) project aims to
increase awareness of hypertension. It was initiated by
the International Society of Hypertension in 2017. This
work aimed to evaluate the levels of awareness, treat-
ment, and control of hypertension among people who
participated in the MMM survey in Benin, in 2018.

Methods

A cross-sectional survey was conducted following the
MMM project protocol.” It was co-ordinated by the
Benin Cardiology Society, which created an MMM commit-
tee. The authorization for the survey was obtained from
the Ministry of Health. Adults aged 18 years and over
were screened using convenience sampling. Promotion
of the survey was done through classical media (radio,
television), social media, churches, mosques, and town
criers. Sites of screening were created in rural, semi-
urban, and urban settings. One or two cardiologists
were identified by site and were responsible for the prep-
aration and supervision of the survey. Nine sites had been
created in six municipalities over four regions
(Atlantique-Littoral, Ouémé-Plateau, Zou-Collines, and
Borgou-Alibori). Six volunteers, trained on blood pressure
(BP) measurement and data collection, were involved by
site. The screening sessions took place in May 2018 over
one or two days per site, according to a pre-established
schedule. The locations of screening sites were periph-
eral health centres, public places, or school classrooms.

After obtaining written informed consent from the partici-
pant, the questionnaire of MMM 2018 survey was administered.
Then, height and weight were measured; three BP measure-
ments were taken (with 1 minute between readings) in the left
arm, in the seated position, after five minutes of rest, using a va-
lidated electronic device (Model M3, OMRON, Japan) with a suit-
able cuff (22-42 cm). The BP devices were provided by the MMM
project team, thanks to a donation by OMRON Healthcare. The
BP values used in the analysis correspond to the mean of second
and third readings. Hypertension was defined by a systolic BP
>140 mmHg and/or diastolic BP >90 mmHg and/or in those on
antihypertensive medication. Uncontrolled BP was defined in
those on antihypertensive medication with a systolic BP
>140 mmHg or diastolic BP >90 mmHg.

Data were filled on the hard copy of MMM forms, recorded on
Microsoft Excel sheets, and sent to the MMM project manage-
ment team. Analyses were done centrally and multiple imputa-
tions performed to impute the mean of the second and third

readings where this was missing, based on global data.” Linear
regression was performed to identify factors associated with
systolic and diastolic BP.

Results

Participant characteristics

A total of 2035 participants were screened, of whom
55.9% were women. The mean age (SD) was 44.2 +15.9
years. The sample was entirely composed of people of
black ethnic backgrounds (100%). Among the participants,
2.4% smoked and 15.9% drank alcohol once or more per
week. Obesity was frequent (19.8%). More than half of
the participants (52.7%) never previously had their BP
checked. The mean BP (age and sex standardized) of
those not taking antihypertensive medication was
124.8/77.2 mm Hg and of those taking antihypertensive
medication was 146.3/90.6 mm Hg.

Numbers with hypertension

Data on the percentages with hypertension, and aware-
ness, treatment, and control in people with hypertension
are presented in Table 1. Of all 2035 participants, 721
(35.4%) had hypertension. Of 721 participants with
hypertension, 405 (56.2%) were aware of their status,
and 286 (39.7%) were on antihypertensive medication.
Of 286 participants on antihypertensive medication, 98
(34.3%) had controlled BP. Among all 721 participants
with hypertension, 13.6% had controlled BP.

BP associations

In linear regression models, after adjustment for age, sex,
and use of antihypertensive medications, mean systolic
and diastolic BP were significantly higher in participants
with known hypertension and those with a previous stroke
compared with those without known hypertension or a
history of stroke (See Supplementary material online,
Figure S1). After adjustment for age and sex, mean systol-
ic BP and diastolic BP were significantly higher by 16.7 mm
Hg and 8.4 mmHg: P<0.001 in those on antihypertensive
medication compared with those not on medication (see
Supplementary material online, Figure S7). Participants
who were obese or overweight had a significantly higher
mean systolic BP and diastolic BP compared with those
with a healthy weight (see Supplementary material
online, Figure S2). Participants who were fasting at the
time of BP measurement had a higher diastolic BP
(2.32 mm Hg, P<0.001) compared with those who had
eaten but had no difference in the average systolic BP
(see Supplementary material online, Figure S2).
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Discussion

The MMM18 survey in Benin involved measuring BP in a
large sample of people aged 18 years old and above.
Among 2035 participants screened, more than a third
had hypertension. Among those with hypertension, just
over half were aware of their status, four in ten were
on antihypertensive medication, and one in eight had
controlled BP (<140/90 mmHg).

The proportion of hypertension estimated from this
survey (34.3%) is similar to the global MMM result
(33.4%).7 It is lower than that observed in the Republic
of Congo (41%) but higher than the result from Cote
d’Ivoire (24.4%);®° the difference could be linked to
the mean age of participants. The proportion of hyper-
tension is also higher than the result reported during a
national STEPS survey in Benin in 2015.% The difference
could be explained by different sampling techniques.
The participants of the STEPS (Stepwise approach of
World Health Organisation) survey were randomly se-
lected, while those of the MMM 2018 survey were volun-
teers screened opportunistically. There were probably
more hypertensives among volunteers who, aware of
their status, were, therefore, more interested in check-
ing their BP. Treatment and control rates in this survey
are lower than those reported for the global MMM 2018
results (59.5% and 33.2%, respectively). But they were
higher than those reported in Benin previously.>-®

In contrast to the MMM global results, systolic and dia-
stolic BPs were significantly higher in participants with
previous stroke compared with those without. The differ-
ence could be explained by the higher level of hyperten-
sion treatment in the global sample. There were probably
more survivors of stroke who were taking their treatment
and had lower BP in the global sample compared with the
Benin sample. A link noted between BP and body mass in-
dex status is in line with the global MMM result” and con-
sistent with previous data from Benin.>®

Limitations

MMM 2018 participants were volunteers. Selection bias
due to non-random sampling could have overestimated
the proportion of hypertension and the proportion of peo-
ple with hypertension aware of their status. Medical his-
tories were self-reported and information bias could have
been introduced. As such, the results may not be general-
izable to the whole adult Beninese population.

Future directions

The results of the MMM 2018 survey in Benin confirm the
high frequency of hypertension locally and highlight the
need for targeted interventions to reverse the trend.
The results could provide a direction to authorities and
communities and could be used for advocacy and social
mobilization in tackling hypertension. Screening cam-
paigns such as MMM should be continued and mixed with
education sessions on risk factors. For better control of
hypertension, the integration of adequate management
of non-complicated hypertension in primary care, on-
going in Benin, should be scaled up. The promotion of

generic drugs and therapeutic education programs should
be encouraged.

Supplementary material

Supplementary material is available at European Heart
Journal online.
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