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High blood pressure (BP) is the leading cause of cardiovascular disease in Uganda 
accounting for more than 50% of cardiovascular related deaths each year. In Uganda, 
more than 25% of adults have high BP with lack of awareness being the main barrier 
to achieving satisfactory control rates. May measurement month (MMM) is a global 
initiative aimed at raising awareness of high BP and to act as a temporary solution to 
the lack of BP screening programmes. A cross-sectional survey of voluntary screenees 
aged 18 years and above was carried out between May and September 2021. Screening 
was carried out in two outpatient departments of two referral hospitals within the 
capital city, Kampala. BP measurements, the definition of hypertension and statistical 
analysis followed the standard MMM protocol. A total of 1671 people were screened and 
included in analysis. After multiple imputation, 1018 (60.9%) had hypertension. Of all 
1018 participants with hypertension, 765 (75.1%) were aware and 750 (69.3%) were 
on antihypertensive medicine. Of the participants on antihypertensive medicine, 
248 (35.2%) had controlled BP (<140/90 mmHg). Previous history of stroke and taking 
alcohol 1–6 times per week were significantly associated with higher diastolic BP. The 
MMM21 Uganda campaign highlights the importance of measuring BP as it generates 
real-time data on untreated and inadequately treated hypertension. This should 
motivate government and policy makers to promote routine local screening for BP.
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Introduction

Hypertension is a major worldwide problem. The global 
prevalence of hypertension has increased over the past few 

decades especially in the low- and middle-income 
countries.1 In Uganda, the prevalence of hypertension was 
estimated to be between 24% and 28.5% in urban 
communities.2 In 2014, 24.3% (3.9 million) of the adult 
population in Uganda had hypertension. Of the 3.9 million 
hypertensive patients, only 16.8% were aware of the 
diagnosis, 6.9% were on treatment, and only 2.3% were well 
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controlled. A large private hospital in Uganda documented a 
prevalence of hypertension of 41.6% among screened 
patients, 39.4% of patients with hypertension received 
medication at least once.2 Overall, 18.3% of patients 
achieved control.3 Strategies are therefore needed to 
increase the prevention, detection, awareness, treatment, 
and control of hypertension in sub–Saharan Africa in general 
and in Uganda in particular. The WHO has set the following 
recommendations: to address population prevalence and 
control of hypertension through reducing modifiable risk 
factors, improving and expanding identification and 
treatment of people with hypertension, treatment 
intensification for patients whose BP is not controlled, 
ensuring access to medicines, tracking BP control rates in 
clinical settings, and measuring population prevalence.

May Measurement Month (MMM) was launched in 2017 by 
the International Society of hypertension (ISH) as a global 
initiative aimed at raising awareness and facilitating 
opportunistic screening for hypertension worldwide. 
Here, we provide the relevant results of the MMM21 
campaign for Uganda.

Methods

The study was coordinated by the cardiology team at Kiruddu National 
Referral Hospital in Uganda. Two sites from the capital city of Kampala 
participated in Uganda: St Francis Hospital, Nsambya and Kiruddu 
Hospital. The screening sites conducted training using the training 
materials supplied by MMM. OMRON M2 Intelli IT blood pressure 
monitors and T-shirts were also supplied by MMM.

We conducted a cross-sectional survey between May and September 
2021 among volunteers aged 18 years and above using convenience 
sampling. The campaign was advertised through various media and 
screening stations were set up in outpatient departments of the 
participating hospitals. This occurred most of the days of the month. 
Blood pressure was measured after at least 5 min of rest. 
Hypertension was defined as a systolic BP ≥ 140 mmHg or a diastolic 
BP of ≥90 mmHg (based on the mean of the second and third of 
three consecutive BP readings) or in those on treatment for BP. In 
the small number (21) of participants who did not have all three 
readings, multiple imputation was performed to impute the mean of 
the second and third BP readings, based on the global data and as 
described previously.4 Research ethics approval was sought from 
Clarke International University REC No. CLARKE-2023-609. The BP 
measurement, definition of hypertension, and statistical analysis 
followed the standard MMM protocol.

Results

We screened a total of 1671 individuals. The mean age was 
48.3 (SD 15.9) years, and 1050 (62.8%) were female. The 
main ethnicity of those screened was Black (98.7%), 167 
(10.0%) had diabetes, 49 (2.9%) had a history of 

myocardial infarction, and 58 (3.5%) had a history of 
stroke. 2.8% of participants were current smokers and 
80.1% drank alcohol rarely or never. 6.7% of women 
screened were pregnant. 174 (10.4%) participants were 
taking aspirin, and 140 (8.4%) were taking statins. A total 
of 79 (4.7%) participants reported having previously tested 
positive for COVID-19 and 383 (22.9%) had received one or 
more COVID-19 vaccinations. When asked if COVID-19 
affected their BP treatment, 98.1% answered ‘No’.

After multiple imputation, of all 1671 participants, 1018 
(60.9%) had hypertension, of whom 765 (75.1%) were 
aware and 750 (69.3%) were on antihypertensive 
medication. Of the participants on antihypertensive 
medication, 248 (35.2%) had controlled BP (Table 1).

After adjustment for age and sex, treated hypertensive 
participants had significantly lower systolic BP than those 
who were untreated (9.0 mmHg lower; P = 0.009). 
Adjusting for age, sex, and antihypertensive treatment, 
previous history of stroke and taking alcohol 1–6 times per 
week were significantly associated with higher diastolic BP 
(3.9 and 5.7 mmHg, P = 0.033 and P = 0.016, respectively).

In contrast, a significantly lower systolic BP was observed 
in participants with history of positive COVID-19 test or 
received at least one dose of COVID-19 vaccine (Figure 1). 
No association was found between BP levels and diabetes, 
history of myocardial infarction, pregnancy and smoking.

Discussion

In this hypertension screening activity, 60.9% of participants 
were found to be hypertensive. This prevalence is much 
higher than the global data,5 other African countries6,7 and 
previous Uganda population based surveys.1 Potential 
explanations may include convenience sampling in a 
hospital setting, with potential bias towards unhealthier 
and possibly more stressed individuals compared to the 
general community. Despite the hospital setting, 24.9% of 
those with hypertension were not aware of their BP 
status and only 35.2% of those taking antihypertensive 
medication were having good BP control. This low 
awareness and low level of controlled hypertension, 
compared to the global data (61.9%)5 and Sub-African 
data (49%), calls for enhanced efforts in hypertension 
awareness and control in the community. The linear 
regression showed participants taking antihypertensive 
medication had significantly lower BP than those 
untreated. This result is in contrast to global5 and other 
African data5,6 possibly due to the small sample size and 
hospital-based setting. Our MMM data suggest an absence 
of any significant increase in BP due to COVID-19, although 
some studies have suggested a trend of both post COVID-19 
hypertension8,9 and increased BP following vaccination.10,11

The relationship between COVID-19 infection or vaccination 

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

Total 
participants

Number (%) with 
hypertension

Number (%) of 
hypertensives 

aware

Number (%) of 
hypertensives on 

medication

Number (%) of those 
on medication with 

controlled BP

Number (%) of all 
hypertensives with 

controlled BP

1671 1018 (60.9%) 765 (75.1%) 705 (69.3%) 248 (35.2%) 248 (24.4%)

iii94                                                                                                                                                                                        Z. Wanzhu et al.



and risk of cardiovascular disease remains uncertain and 
requires further investigation. Our study could have been 
limited by selection bias due to the hospital setting and 
the convenience sampling used. Nevertheless, despite the 
limitations and challenges, the Ugandan MMM21 campaign 
highlights the potential and importance of opportunistic 
screening for hypertension and generates much needed 
data on the scale of untreated and inadequately treated 
hypertension as a public health issue. There is urgent need 
to sensitize communities to the burden and effects of 
hypertension and to enhance screening and control of 
hypertension, to reduce the global burden of disease 
associated with raised BP.
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Figure 1 Difference in mean blood pressure according to history of COVID-19 infection and vaccination from linear mixed model adjusted for age, sex and, 
antihypertensive medication.
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