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Arterial hypertension is a global burden leading to over 10.8 million deaths per year 
worldwide. May Measurement Month (MMM) is a global project initiated by the 
International Society of Hypertension to raise the awareness of high blood pressure 
(BP) in the population. Following the MMM protocol 2508 participants ≥18 years had 
their BP measured in Austria in MMM18 and MMM19. Of those screened, 54.6% were 
found to be hypertensive, defined as a BP ≥140/90 mmHg and/or being on treatment 
for hypertension. Among those individuals with hypertension, 56.1% were on medication 
but only 42.0% of those treated had controlled BP (<140/90 mmHg). Lower BPs were 
found in those with previous myocardial infarction (MI), probably explained by a medical 
monitoring system of patients with MI in Austria. Those with hypertension were referred 
for further medical investigations and were provided lifestyle advice. Among a high 
number of individuals receiving antihypertensive treatment, BP is still not controlled. 
Further screening and monitoring of therapeutic effects is urgently required.
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Introduction

Arterial hypertension is the most important risk factor for 
cardiovascular disease (CVD) and all-cause mortality 
worldwide leading to 10.8 million deaths per year.1,2

Even though arterial hypertension is easy to diagnose and 
clear strategies for lifestyle advice and pharmacological 
therapies are provided,3 blood pressure (BP) control is 
reached only in a small number of hypertensive patients. 

Important contributing factors are low levels of awareness 
and poor screening for elevated BP.4,5 Data from a previous 
study showed an alarming number of treated but uncon-
trolled hypertensives in Austria.6 The Austrian Society of 
hypertension joined the May Measurement Month (MMM) 
campaign in 2018 and 2019 to further improve screening 
and public awareness in Austria.7,8

Methods

The cross-sectional survey MMM was initiated by the 
International Society of Hypertension in 2017. Data 
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collected in the Austria MMM campaigns in 2018 and 2019 
are included in these analyses.

Organized by the local study coordinator and current 
president of the Austrian Society of Hypertension, ethic-
al approval was obtained by the local ethics committee, 
and volunteer staff (nurses, students, doctors) were re-
cruited. No further funding was obtained. Recruiting 
sites were set up in public areas, shopping malls, and pri-
mary and secondary health care facilities on several days 
in 2018 and due to local circumstances only on two days 
in 2019. The analysis included adults (≥18 years) who 
were passing by and gave consent to participate in 
MMM. They completed a questionnaire on demographic, 
lifestyle, and medical history. After resting for three to 
five minutes, three measurements with one-min intervals 
between the measurements were recorded by trained 
staff with automated upper arm BP devices, according 
to current European Society of Hypertension (ESH) guide-
lines.3 Mean BP calculated from the second and third 
reading were used for the analysis.

Hypertension was defined as a systolic BP ≥ 140 mmHg 
and/or diastolic BP ≥ 90 mmHg and/or being on treat-
ment for hypertension. Controlled BP was defined as a 
systolic BP <140 mmHg and a diastolic BP <90 mmHg in 
participants on treatment. Those who had elevated BP 
were provided with printed lifestyle advice and referred 
to their general physician or included to a specific 
Austrian educational program for patients with hyperten-
sion (Herz.Leben).9

Questionnaire data and BP measurements were en-
tered in an internet-based electronic case report form 
provided by the MMM project management team. Data 
were analysed centrally by the MMM project manage-
ment team and multiple imputation performed to im-
pute the mean of the second and third readings where 
this was missing, based on remaining available global 
data as previously described.7,8

Results

A total of 2508 participants were screened (2167 in May 
2018; 341 in May 2019). The mean age of all participants 
was 53.9 ± 18.6 years (53.9 ± 18.6 years in 2018; 54.1 ± 
18.7 years in 2019). One thousand four hundred and 
nine (56.2%) of all participants were female (1212 
[55.9%] in 2018; 197 [57.8%] in 2019). Of all participants, 
2355 (93.9%) were of White ethnic background. A total of 
500 (19.9%) had participated in a previous MMM cam-
paign. Three hundred and eighty four (15.3%) of all par-
ticipants had never had their BP measured.

Of all participants, 768 (30.6%) were on antihyperten-
sive treatment. 196 (7.8%) of all persons screened re-
ported having diabetes, 124 (4.9%) had a history of a 
previous myocardial infarction (MI) and 78 (3.1%) a previ-
ous history of stroke.

Of all female participants, 20 (1.4%) were pregnant, 5 
(2.5%) women reported being hypertensive in a previous 
pregnancy. Of all participating persons 368 (14.7%) were 
current smokers, and alcohol intake once or more a week 
was reported by 114 (4.5%). The mean BMI of all partici-
pants was 25.6 ± 4.5 kg/m2.

Of all 2508 participants, 1370 (54.6%) had hyperten-
sion. Of those 1370 with hypertension, 927 (67.7%) 
were aware of their diagnosis and 768 (56.1%) were on 
antihypertensive therapy. Of the participants on antihy-
pertensive medication, 42.0% had controlled BP. Of all 
1370 with hypertension, 23.5% had controlled BP 
(Table 1).

In persons with known hypertension and receiving anti-
hypertensive medication, mean systolic and diastolic BPs 
were significantly higher (adjusted for age and sex) than 
those who were unaware of hypertension or not on medi-
cation. In those with previous MI, mean systolic BP was 
5.8 mmHg lower (95% CI: −9.2, −2.5) and diastolic BP 
was 3.4 mmHg lower (95% CI: −5.5, −1.3) than those 
without a previous MI. Furthermore, both systolic and 
diastolic BPs were significantly higher in overweight 
and obese participants than those with a healthy weight. 
Participants with a history of stroke showed a tendency 
to have lower BPs (non-significant) compared with those 
without a history of stroke.

Discussion

In this large screening campaign, 2508 participants ≥18 
years had their BP measured in Austria as part of 
MMM18 and MMM19. 54.6% of them had hypertension de-
fined as a BP ≥140/90 mmHg or on treatment for hyper-
tension. Among those with hypertension, 56.1% were on 
medication and only 42% of those taking antihyperten-
sive medications had controlled BP. Compared to the 
Austrian results of MMM17, the proportion of hyperten-
sives and those with uncontrolled BP was smaller in the 
current population.6 In contrast, compared to the results 
of the global papers of MMM18 and MMM19 the proportion 
of hypertensives with uncontrolled BP was higher in our 
participants, although Austria is known for an excellent 
health care system.7,8 Low adherence to medical treat-
ment as well as therapeutic inertia are common pro-
blems in the treatment of hypertension in Europe and 

Table 1 Total participants and percentages with hypertension, awareness, on medication and with controlled BP

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

2508 1370 (54.6%) 927 (67.7%) 768 (56.1%) 322 (42.0%) 321 (23.5%)
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worldwide. Structured disease management programs 
including a multidisciplinary approach9 could help to 
get better BP control but at the moment such programs 
are not available broadly.

Higher BPs were measured in overweight and obese in-
dividuals matching global results.7,8

BP was significantly lower in those with previous MI. 
This may be due to a monitoring system for patients after 
MI in Austria and the routine use of BP-lowering agents 
(e.g. beta-blockers and ACE-inhibitors for such pa-
tients). The group of participants with a history of stroke 
also showed lower BPs (non-significant). This phenom-
enon might be explained by more intensive post-stroke 
care for patients with cerebrovascular events in Austria.

A limiting factor may have been the circumstances at 
the screening sites (public places, noise, heat, other 
people watching) leading to a false positive rate of 
hypertensive BP values. The intention of the project 
was not to assess the prevalence of arterial hypertension 
in Austria but to raise the awareness of the disease in the 
population. Those with hypertensive BPs were given ad-
vice on lifestyle interventions and were referred to fur-
ther medical exploration at their general physician or 
included to a specific educational program.9

In summary, the proportion of individuals with uncon-
trolled BP in Austria is still higher than the average found 
in the global papers, especially of those receiving antihy-
pertensive treatment. Structured disease management 
programs and further campaigns that raise the aware-
ness and screening for hypertension are useful and 
needed.

Acknowledgements
We want to thank all co-investigators and volunteers for 
making this screening and awareness project possible.

Funding

None.

Conflict of interest: None declared.

Data availability

The data are available from the corresponding author.

References

1. GBD 2019 Risk Factors Collaborators. Global burden of 87 risk factors 
in 204 countries and territories, 1990-2019: a systematic analysis for 

the Global Burden of Disease Study 2019. Lancet 2020;396: 
1223–1249.

2. Forouzanfar MH, Liu P, Roth GA, Ng M, Biryukov S, Marczak L, 
Alexander L, Estep K, Hassen Abate K, Akinyemiju TF, Ali R, 
Alvis-Guzman N, Azzopardi P, Banerjee A, Bärnighausen T, Basu A, 
Bekele T, Bennett DA, Biadgilign S, Catalá-López F, Feigin VL, 
Fernandes JC, Fischer F, Gebru AA, Gona P, Gupta R, Hankey GJ, 
Jonas JB, Judd SE, Khang YH, Khosravi A, Kim YJ, Kimokoti RW, 
Kokubo Y, Kolte D, Lopez A, Lotufo PA, Malekzadeh R, Melaku YA, 
Mensah GA, Misganaw A, Mokdad AH, Moran AE, Nawaz H, Neal B, 
Ngalesoni FN, Ohkubo T, Pourmalek F, Rafay A, Rai RK, Rojas-Rueda 
D, Sampson UK, Santos IS, Sawhney M, Schutte AE, Sepanlou SG, 
Shifa GT, Shiue I, Tedla BA, Thrift AG, Tonelli M, Truelsen T, 
Tsilimparis N, Ukwaja KN, Uthman OA, Vasankari T, 
Venketasubramanian N, Vlassov VV, Vos T, Westerman R, Yan LL, 
Yano Y, Yonemoto N, Zaki ME, Murray CJL. Global burden of hyperten-
sion and systolic blood pressure of at least 110 to 115 mm Hg, 
1990-2015. JAMA 2017;317:165–182.

3. Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, Burnier M, 
Clement DL, Coca A, de Simone G, Dominiczak A, Kahan T, Mahfoud F, 
Redon J, Ruilope L, Zanchetti A, Kerins M, Kjeldsen SE, Kreutz R, 
Laurent S, Lip GYH, McManus R, Narkiewicz K, Ruschitzka F, 
Schmieder RE, Shlyakhto E, Tsioufis C, Aboyans V, Desormais I; ESC 
Scientific Document Group. 2018 ESC/ESH Guidelines for the manage-
ment of arterial hypertension. Eur Heart J 2018;39:3021–3104.

4. NCD Risk Factor Collaboration (NCD-RisC). Long-term and recent 
trends in hypertension awareness, treatment, and control in 12 high- 
income countries: an analysis of 123 nationally representative sur-
veys. Lancet 2019;394:639–651.

5. Mills KT, Bundy JD, Kelly TN, Reed JE, Kearney PM, Reynolds K, Chen J, 
He J. Global disparities of hypertension prevalence and control: a sys-
tematic analysis of population-based studies from 90 countries. 
Circulation 2016;134:441–450.

6. Perl S, Zweiker D, Niederl E, Kolesnik E, Zweiker G, Kraler E, Stoff I, 
Haberfeld H, Dichtl W, Koppelstätter C, Lhotta K, Ederer H, 
Putz-Bankutti C, Beaney T, Xia X, Poulter NR, Weber T. May 
Measurement Month 2017: an analysis of blood pressure screening re-
sults in Austria-Europe. Eur Heart J Suppl 2019;21:D17–D20.

7. Beaney T, Burrell LM, Castillo RR, Charchar FJ, Cro S, Damasceno A, 
Kruger R, Nilsson PM, Prabhakaran D, Ramirez AJ, Schlaich MP, 
Schutte AE, Tomaszewski M, Touyz R, Wang JG, Weber MA, Poulter 
NR; MMM Investigators. May Measurement Month 2018: a pragmatic 
global screening campaign to raise awareness of blood pressure by 
the International Society of Hypertension. Eur Heart J 2019;40: 
2006–2017.

8. 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; MMM Investigators. May Measurement Month 2019. Hypertension 
2020;76:333–341.

9. Perl S, Niederl E, Kos C, Mrak P, Ederer H, Rakovac I, Beck P, Kraler E, 
Stoff I, Klima G, Pieske BM, Pieber TR, Zweiker R. Randomized 
evaluation of the effectiveness of a structured educational program 
for patients with essential hypertension. Am J Hypertens 2016;29: 
866–872.


	May Measurement Month 2018–2019: an analysis of blood pressure screening results from Austria
	Introduction
	Methods
	Results
	Discussion
	Acknowledgements
	Funding
	Data availability
	References




