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Elevated 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 on high BP and temporary increasing
screening for hypertension worldwide. We here provide the results of the 2017 MMM (MMM17) edition in
Cameroon. An opportunistic cross-sectional survey of volunteers aged 18 was carried out in May 2017 nationwide. BP measurement, the deﬁnition of hypertension and statistical analysis followed the standard MMM protocol. The campaign was advertised through various media and screening stations were set-up in local markets,
churches, and outpatient departments of health facilities. In all, 16 093 individuals were screened during
MMM17, of whom 4595 (29.2%) had hypertension. A total of 2742 (19.8%) of individuals not receiving antihypertensive medication were found to be hypertensive. Of those on medication, 1048 (57.2%) had uncontrolled
BP. After adjusting for age, sex, and use of BP lowing medications, systolic and diastolic BPs were signiﬁcantly
higher in people on anti-hypertensive treatment, with higher waist circumference. MMM17 was the largest BP
screening campaign undertaken in Cameroon, and although treatment and control rates are higher than previously reported, they are still well below optimum levels. MMM has highlighted the need for routine populationbased surveys and suggests that opportunistic screening can identify signiﬁcant numbers with raised BP.

Introduction
In Sub-Saharan Africa (SSA), stroke and heart disease are
the leading cause of death from Cardiovascular disease
(CVD),1–3 and raised blood pressure (BP) is a major driver of
these CVD-related deaths.4
Hypertension affects about 130.2 million individuals in
Africa and is projected to reach 216.8 million by 2030.5 In
Cameroon, the prevalence of hypertension is estimated to
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be 24% to 41% in urban communities.6–8 Awareness rates as
low as 14% have been reported,8 especially in rural areas
where access to information is limited and contact with
healthcare professionals is low. Among known hypertensives, control rates are very poor, ranging from 2 to
34%.6,8,9
Strategies are therefore needed to increase the awareness, prevention, detection, treatment, and control of hypertension in SSA in general including Cameroon. The
World Hypertension Day-2017 was extended to a month and
became the May Measurement Month (MMM), introduced
by the International Society of Hypertension (ISH). This is a
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global campaign aimed at ‘highlighting the importance of
measuring BP, and to identify and reduce the BPs of over 2
million people who require intervention according to current guidelines’. One of the key objectives of MMM17 was
to use the data on untreated hypertension to urge governments to improve local screening.10
We here summarize findings from MMM17 in Cameroon.

Methods
The broad design, aims, and specific methods underlying
the MMM study, have been described in detail previously.11
MMM in Cameroon was co-ordinated by the Cameroon
Cardiac Society (CCS), the Clinical Research Education,
Networking and Consultancy (CRENC), a not for profit research organization, and Fondation Coeur et Vie (FoCev).
The CRENC was responsible for obtaining ethical clearance
from the National Ethical Committee and data management and transfer to the ISH team while the CCS and the
FoCev joined in for field screening and data collection.
The campaign was promoted nationally through classical
and social media, churches, and markets by the CCS and
endorsed by the Ministry of Public Health. In each of the 10
regions of Cameroon, leaders were identified and were responsible for screening and recruiting volunteer staff to
set-up screening sites. More than 40 sites were created in
rural, semi-urban and urban settings, and volunteers were
trained on the techniques of measurement and data entry.
Height and weight were measured and ideally three BP
measurements were made using automated or manual
devices depending on which were available. Hypertension
was defined as a systolic BP 140 or diastolic BP90 mmHg
and/or in those on anti-hypertensive treatment.
Data were collected on hard copy forms, over 30 days,
and entered on Microsoft Excel sheets. Data were cleaned
locally by the CRENC and sent to the MMM project team for
further cleaning and analyses. A full description of the statistical analysis is available elsewhere.11

Results
Of the 16 093 participants screened, 9323 (57.9%) were female and 29 (0.3%) reported to be pregnant. The mean SD
age was 41.7 (15.2) years and 99.4% were black. With
regards to self-reported conditions and risk factors, 205
(1.3%) had a history of myocardial infarction and previous
stroke, 1853 (11.5%) were on anti-hypertensive medications, 673 (4.2%) had diabetes, and 792 (4.9%) were current
smokers, while 7523 (46.8%) consumed alcohol once or
more per week.
Of the 8090 participants for whom waist circumference
was measured, 2584 (16.1%) had desirable values (i.e. <90
cm in men and <80 cm in women). The mean BMI in 12 886
participants was 27.3 (SD: 5.2) kg/m2. Among the 15 084
participants for whom a BP measurement arm was indicated, 12 087 measurements were done on the left arm.
Measurements done on different days of the week peaked
on Wednesdays and were lowest on Sundays.
Among the 11 382 participants with three valid consecutive BP measurements, the 1st readings (both SBP and DBP)
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were the highest and the 3rd reading the lowest, while the
average of the 2nd and 3rd readings was not appreciably
different from the 2nd reading. After imputation of missing
BP data11 4595 (29.2%) had hypertension. Of those not receiving treatment, 2742 (19.8%) were found to have hypertension and of those on anti-hypertensive treatment, 1048
(57.2%) had uncontrolled BP. Crude age- and sex-standardized means BP levels before and after missing data imputation are shown in Table S1 (see Supplementary data).
In linear regression models adjusted for age, sex, and
use of BP lowing medications, systolic and diastolic BPs
were significantly higher in people on anti-hypertensive
treatment those with higher waist circumference, and
lower in pregnant women (see Supplementary material
online, Figure S1). Furthermore, SBP (but not DBP) was
higher in participants with diabetes (P < 0.0001) (see
Supplementary material online, Table S2). In regression
models with similar levels of adjustment and including the
interaction term of gender and age, and using underweight
as a reference, SBP and DBP steadily increased across increasing BMI categories (i.e. normal weight, overweight
and obese) (see Supplementary material online,
Figure S2).

Discussion
The MMM17 is the largest co-ordinated BP screening globally and in Cameroon. Of the 16 093 participants screened
in Cameroon, nearly a third had hypertension, and about
one in five not on treatment were found to have hypertension. Among those receiving BP lowering medication,
nearly three in five were not at target BP control levels.
The proportion of hypertension in the Cameroon arm of
MMM17 is slightly lower than the global MMM17 average of
34.9%,11 but within the range of reports from a nationwide
survey in Cameroon7 and recent meta-analyses of hypertension prevalence across Africa.12 However, it is slightly
higher than 24.6% reported by Kamadjeu et al.6 in 2006,
and much lower than 47.5% reported by Dzudie et al.13 in
2012. The 47.5% prevalence reported by Dzudie et al. in
2012 is likely to be overestimated due to the smaller sample of 2120 self-selected and urban dwellers. Indeed, a
higher prevalence of hypertension than that reported by
Kamadjeu et al. reflects an increase over time as previously reported in urban and rural Cameroon.14
Treatment and control rates in MMM17 Cameroon, which
are similar to the global MMM17 averages, are the highest
ever reported in Cameroon. This may reflect differential
sampling techniques, a more accurate estimate compared
with previous reports or perhaps progress following national efforts to address this global public health
challenge.
MMM17 has reinvigorated the awareness on the alarming
burden of hypertension in Cameroon and the need for more
efforts into health promotion, detection, and effective
management of people with the condition, in order to limit
the devastating health impact. For this to be effective,
there is a critical need for capacity building among primary
healthcare personnel to be able to effectively diagnose
and manage hypertension. The country currently has less
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than a 100 cardiologists, internists, and nephrologists who
are essentially based in major urban centres. MMM17 also
highlights the need for more routine, extensive, low-cost
population-based surveys using standardized methodology
not only to facilitate comparison between countries and
regions but also to transfer best practices (‘best buys’) to
address the rising burden of hypertension. PASCAR has
taken the lead with its 10-point urgent action plan—‘roadmap to achieve 25% hypertension control in Africa by
2025’.10 The Cameroon ministry of public health and hopefully, other African countries is expected to adopt this programme which has been tailored to ensure a reduction of
the burden of hypertension on the continent.

Supplementary material
Supplementary material is available at European Heart
Journal - Supplements online.
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