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Hypertension, the foremost cause of global morbi-mortality, is linked with a high
mortality from numerous cardiovascular endpoints. The May Measurement Month
(MMM) campaign is an annual initiative of the International Society of Hypertension
(ISH) to collect information on blood pressure (BP) and other risk factors for cardio-
vascular disease (CVD) in adults. MMM2019 in the Democratic Republic of the Congo
(DRC) was an opportunistic cross-sectional survey of volunteers aged �18 years that
took place in Kinshasa and Mbuji-Mayi after the training of observers to familiarize
with the ISH ad hoc methods. We screened 29 857 individuals (mean age: 40 years;
40% female). Hypertension was present in 7624 (25.5%) individuals. Of them, 2520
(33.1%) were aware, 1768 (23.2%) on treatment with 910 (51.5%) controlled BP (sys-
tolic BP <140mmHg and/or diastolic BP <90mmHg). Of all hypertensives screened,
11.9% had controlled BP. Of all respondents, 16.7% had participated in MMM18 and
60.5% did not have their BP verified during the last year. Fasting, pregnancy, and un-
derweight status were linked with lower BP levels whilst smoking, drinking, antihy-
pertensive medication, previous stroke, diabetes as well as being overweight/obese
were associated with higher BP levels. Our results reflect the high rate of hyperten-
sion in the DRC with low levels of awareness, treatment, and control. A nationally
representative sample is required to establish the nationwide hypertension
prevalence.
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Introduction

Hypertension, the foremost cause of global mortality, is
linked with raised mortality from cardiovascular endpoints
such as stroke, heart disease, and kidney failure.1,2 The
May Measurement Month (MMM) events, an annual initia-
tive of the International Society of Hypertension (ISH) to
gather information on blood pressure (BP) levels and other
risk factors for CVD in adults, took place for the first time
in the DRC in 2018 after missing the 2017 campaign. The
MMM 2018, organized by the Congolese Hypertension
League, took place exclusively in Kinshasa and upheld the
dire reality of a hypertension rate (26.1%), with low rates
of hypertension awareness (46.3%), treatment (29.6%),
and controlled BP (12.7%) in line with previous studies (hy-
pertension rate: 30–46%; hypertension aware: 46.6%; hy-
pertension treatment: 29.3%; controlled BP: 18.3%).3,4 A
similar description (hypertension rate: 38–41%; hyperten-
sion aware: 42.5%; hypertension treatment: 30.5%; con-
trolled BP: 13.6%) has been displayed in Eastern DRC.5 In
MMM19, the screening was extended to Mbuji-Mayi, one of
themost populous cities of the country.

Methods

During 30days, the MMM19-DRC screening took place in
several mostly crowed sites in Kinshasa (Rond-point Ngaba,
Masina II, Rond-point Victoire, and UPN). At Kinshasa as
well as at Mbuji-Mayi, we also met participants in universi-
ties, homes, churches, workplaces, markets, supermar-
kets, hospitals, and military caserns. A 1 h and a 6-h
training session were needed for 36 Congolese
Hypertension League volunteers from Kinshasa and Mbuji-
Mayi to learn the ISH methods.5 They utilized a question-
naire to collect both sociodemographic and risk factors for
CVD from participants. Blood pressure measurement tech-
nique and cut-off levels (BP definition and control) and
monitoring devices used as well as data analysis procedures
have been previously described.5 Congolese Hypertension
Leaguemembers supported the entire campaign.

Three-seated BP readings were recorded for each partic-
ipant. Hypertension was defined as systolic BP (SBP)
�140mmHg and/or diastolic BP (DBP)�90mmHg based on
the mean of the 2nd and 3rd BP readings or taking antihy-
pertensive treatment. Where the 2nd or 3rd BP reading
was unavailable, multiple imputation was used to estimate
themean BP, based on the global data.5

Results

The MMM19 campaign (Table 1) enrolled 29 857 partici-
pants (mean age: 40years, women: 40%, blacks: 99.7%,
body mass index: 24 kg/m2) of whom 7624 (25.5%) had hy-
pertension, 3.5% were diabetic while 1.8% and 1.0% had
previous myocardial infarction and stroke, respectively.
Alcohol and tobacco consumption were reported by 46.3%
and 14.6% of participants, respectively; 16.7% respondents
had participated in the MMM18 campaign whilst 60.5% had
not had their BP checked in the last 12months.
Of the hypertensive participants, 2520 (33.1%) were

aware and 1768 (23.2%) were on antihypertensive medica-
tion of whom 910 (51.5%) had BP controlled (SBP
<140mmHg and/or DBP <90mmHg). Blood pressure con-
trol among all 7624 hypertensive participants was 11.9%.
Antihypertensive medication consisted of monotherapy in
636 out of 1768 treated subjects (36.0%) and combined
therapy in 747 (42.3%); 1% of participants reported use of
aspirin and statins, respectively. Among 28,089 partici-
pants not on antihypertensive medication, hypertension
was detected in 5856 individuals (20.8%). Out of female
participants, 7.4% were pregnant whilst 4.6% had been hy-
pertensive during a previous pregnancy (Supplementary
material online, Appendix Table S1).
Figures S1 and S2 illustrate SBP and DBP adjusted as ap-

propriate for age and sex (with an interaction) and/or use
of antihypertensive medication. Fasting individuals and
pregnant women had lower SBP and DBP levels, which were
higher in smokers, alcohol drinkers, diabetics, known hy-
pertensive individuals, and those on antihypertensive med-
ication or with history of previous stroke (Supplementary
material online, Appendix Figures S1 and S2). Underweight
participants had lower adjusted BP levels while overweight
and obese respondents had higher levels than those with
healthy weight (Supplementary material online, Appendix
Figure S3). Compared with Monday, a trend towards lower
BP was seen the other days except Saturday and Sunday.

Discussion

The MMM 2019-DRC results indicate 25.5% of participants
had hypertension, 3.5% had diabetes, and 44.3% and 14.6%,
respectively, were drinkers and smokers. Among hyperten-
sive individuals, at least a third, nearly one-fourth, and a
half of them were aware of their condition, on antihyper-
tensive treatment, and having controlled BP, respectively.
Compared with the MMM 18 results, the current cam-

paign has shown about 60% increase in the number of

Table 1 Total participants and proportions with hypertension, awareness, on medication, and with controlled blood pressure

Total
participants

Number (%) with
hypertension

Number (%) of
hypertensives a

ware

Number (%) of
hypertensives on

medication

Number (%) of those
on medication with

controlled BP

Number (%) of all
hypertensives with

controlled BP

29 857 7624 (25.5) 2520 (33.1) 1768 (23.2) 910 (51.5) 910 (11.9)

BP, blood pressure.
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respondents. While the prevalence of hypertension
remains the same, a decrease in the proportion of aware-
ness (13.2%) and antihypertensive treatment (6.2%), was
thus noticed among hypertensive participants, with an
8.5% increase in BP control. At least 6 in 10 respondents
had their BP never recorded within the last 12months. This
appears higher than the proportion we reported in MMM
2018. Whether the discrepancy is accounted for by the ac-
crual of respondents from two screening settings with po-
tentially different demographic and cultural attributes
cannot be ascertained without comparison of data from
Kinshasa and Mbuji-Mayi participants. The current hyper-
tensive prevalence is, however, lower than the 30.8% in the
VITARAA study,6 and the 33.5% in global MMM 2018.7

In contrast to the recommendation that about 70% of hy-
pertensive patients require combined therapy.8,9 This prac-
tice was reported by 42.3% of our treated hypertensive
subjects and could well explain the lower BP control rate.

Lower BP levels among fasting, pregnant and under-
weight participants concur with the literature10,11 as well
as the higher BP levels among alcohol drinkers, smokers,
diabetics, and overweight/obese participants. The pres-
ence of higher BP levels in treated hypertensive individuals
and in those with a history of stroke indicates a still higher
residual CV risk in these patients.

May Measurement Month 2019 has some shortcomings
and strong features. The mean of the three BP recordings
at one session replace ambulatory BP monitoring or home
measurement BPas recommended by current Hypertension
Guidelines. Moreover, our sample was neither randomized
nor comprehensive which encumbers extrapolation of
these data to draw conclusions for the whole country. The
campaign has highlighted the need for training of profes-
sional care providers to comply with the appropriate
guidelines.

However, our results reflect the high prevalence of hy-
pertension in the DRC as well as the low proportions of peo-
ple aware of their condition, patients treated and with
controlled BP. A more comprehensive and randomized MMM
campaign is required to evaluate the true nationwide hy-
pertension prevalence.

Supplementary material

Supplementary material is available at European Heart
Journal Supplements online.

Acknowledgements
The authors warmly thank the following CoHL volunteers
who implemented the field work: Lukusa Kanyinda;
Kalombo Munga; Nkongolo Kabua Kantanda; Mbuyamba
Ngeleka Edo; Mwamba Mubalamata; Muelu Musazu;
Ciangala Mazanga; Kalombo Mutombo; Bukasa Tshiswaka;
Cibangu Kabongo; Nkongolo Kabamba; Ndjibu Mpoji;
Maweja Ndumbu Nselu; Kadima Mukena; Bafua Kalubi;
Tamouk Minga; Kanyinda Emmanuel; Kamba Ntumba;
Mbowa Donatien; Mayengele Yannick; Samba Chadrack;
Ngalula Laetitia; Mubili Mfur; Kapenga Kapenga Abraham;

Kabanga Mutombo Veritas; Kalima Alida Anifa; Amolo
Matamba Sisca; Nsumbu Luhemba Paully; Lumba Bokengola
Heritier; Kayila Don; Nyimi Bambi; Nyimi Bilumbu
Merveille; Pamu Ndombe; and Kumbi.

Funding

Congolese Hypertension League.

Conflict of interest: none declared.

References

1. M’Buyamba-Kabangu J-R, Biswika RT, Thijs L, Tshimanga GM, Ngalula
FM, Disashi T, Kayembe PK, Richart T, M’Buyamba-Kayamba J-R,
Lepira FB, Staessen JA. In-hospital mortality among black patients
admitted for hypertension-related disorders in Mbuji Mayi, Congo.
Am J Hypertens 2009;22:643–648.

2. GBD 2017 Risk Factor Collaborators. Global, regional, and national
comparative risk assessment of 84 behavioural, environmental and
occupational, and metabolic risks or clusters of risks for 195 coun-
tries and territories, 1990-2017: a systematic analysis for the Global
Burden of Disease Study 2017. Lancet 2018;392:1923–1994.

3. Bayauli PM, M’Buyamba-Kayamba J-RJ, Lemogoum D, Thijs L,
Dramaix M, Fagard R, Staessen JA, Degaute JP, Ditu MS, M’Buyamba-
Kabangu J-R. Cardiovascular risk factors among the inhabitants of an
urban Congolese community: results of the VITARAA Study. IJC Metab
Endocr 2014;4:33–38.

4. Buila NB, Ngoyi GN, Bayauli PM, Katamba FK, Lubenga YN, Kazadi
SM, Kiadi GD, Lepira FB, Kabanda GK, Kika ML, Beaney T, Ster AC,
Poulter NR, M’Buyamba-Kabangu J-R, MMM18/DRC Investigators.
Analysis of blood pressure and selected cardiovascular risk factors in
the Democratic Republic of the Congo: the May Measurement Month
2018 results. Eur Heart J Suppl 2020;22:H50–H52.

5. Beaney T, Schutte AE, Stergiou GS, Borghi C, Burger D, Charchar F,
Cro S, Diaz A, Damasceno A, Espeche W, Jose AP, Khan N, Kokubo Y,
Maheshwari A, Marin MJ, More A, Neupane D, Nilsson P, Patil M,
Prabhakaran D, Ramirez A, Rodriguez P, Schlaich M, Steckelings UM,
Tomaszewski M, Unger T, Wainford R, Wang J, Williams B, Poulter
NR, on behalf of MMM Investigators. May Measurement Month 2019:
the Global Blood Pressure Screening Campaign of the International
Society of Hypertension. Hypertension 2020;76:333–341.

6. Katchunga PB, M’Buyamba-Kayamba J-R, Masumbuko BE, Lemogoum
D, Kashongwe ZM, Degaute J-P, Kabinda JM, M’Buyamba-Kabangu J-
R. Hypertension in the adult Congolese population of Southern Kivu:
results of the Vitaraa Study. Presse Med 2011;40:e315–e323.

7. Poulter NR, Borghi C, Burger D, Castillo RR, Damasceno A, Ito S, Jose
AP, Kruger R, Morgan T, Nilsson PM, Schlaich MP, Schutte AE, Stergiou
G, Unger T, Wainford RD, Beaney T. May Measurement Month 2018:
results of blood pressure screening from 41 countries. Eur Heart J
Suppl 2020;22:H1–H4.

8. Schmid A, Wolfensberger A, Nemeth J, Schreiber PW, Sax H, Kuster
SP. Monotherapy versus combination therapy for multidrug-resistant
Gram-negative infections: systematic review and meta-analysis. Sci
Rep 2019;9:15290.

9. Arslan E, Erdine S, Senocak M, Erdem AM, Kaya A. Comparison of
monotherapy vs combination therapy on blood pressure control:
PP.44.428. J Hypertens 2011;29:e563.
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