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Łódz 92-213, Poland;
9Department of Family Medicine, Chair of Internal Medicine and Gerontology, Jagiellonian University Medical
College, Boche�nska 4, Kraków 31-061, Poland;
10Division of Cardiovascular Sciences, University of Manchester, 46 Grafton Street, Manchester M13 9NT, UK;
11Medicover Poland, Jerozolimskie 96, Warszawa 00-807, Poland;
12Municipal Hospital, Mickiewicza 12, CzeRstochowa 42-200, Poland;
13Department of Gastroenterology, Endocrinology and Internal Diseases, Military Institute of Medicine, Szaserów 128,
Warszawa 04-141, Poland;
14Imperial Clinical Trials Unit, Imperial College London, Stadium House, 68 Wood Lane, London W12 7RH, UK;
15Department of Primary Care and Public Health, Imperial College London, St Dunstan’s Road, London W6 8RP, UK;
and
16Department of Family Medicine and Public Health, Faculty of Medicine, University of Opole, Oleska 48, Opole
45-052, Poland

*Corresponding author. Tel: þ48 601443528, Fax: þ48 774527445, Email: jacek.jozwiak.1234@gmail.com

Published on behalf of the European Society of Cardiology. VC The Author(s) 2020.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium,
provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

European Heart Journal Supplements (2020) 22 (Supplement H), H108–H111
The Heart of the Matter
doi:10.1093/eurheartj/suaa041



KEYWORDS
Hypertension;

Blood pressure;

Screening;

Treatment;

Control;

Disease awareness

Hypertension remains the most important cardiovascular risk factor in Poland. May
Measurement Month is a global initiative organized by the International Society of
Hypertension aimed at raising awareness of hypertension and the need for blood
pressure (BP) screening and demonstrating the potential of the opportunistic BP
measurements. An opportunistic cross-sectional survey of volunteers aged �18 was
carried out in 146 sites in May 2018. Blood pressure was measured in 6450 subjects
(mean age: 416 15 years; 59% females). After multiple imputation, the age and sex
standardized systolic and diastolic BP was 126.7/78.4mmHg in the whole analysed
group, 132.8/81.3mmHg in subjects taking antihypertensive drugs, and 125.7/
78.0mmHg in those not taking any antihypertensive drugs. After multiple imputa-
tion, the proportions of subjects with high BP (systolic �140mmHg or diastolic
�90mmHg or on treatment for raised BP) were 22.2% in the whole analysed group,
39.2% in subjects taking antihypertensive drugs, and 18.6% those not taking any an-
tihypertensive drugs. Overall, hypertension was present in 32.8% of participants,
among them 38.7% were not aware of the disease, 53.1% were taking antihyperten-
sive drugs, and 32.3% had BP controlled to target (<140/90mmHg). Blood pressure
was increasing with increasing body mass index and alcohol intake. Smokers and
project participants with diabetes had increased average BP. In conclusion, this
project provides additional evidence for a considerable potential for further reduc-
tion of cardiovascular risk through improvement in detection and treatment of hy-
pertension in Poland.

Introduction

Although cardiovascular mortality has declined since 1991,
cardiovascular diseases are the greatest threat to health of
inhabitants of Poland. According to the latest available na-
tional statistics, cardiovascular diseases are responsible for
43% of all deaths.1 According the National Health Fund
data, the registered number of patients with coronary ar-
tery disease is about 2.48 million (about 6.4 thousand per
100 000 inhabitants), whereas almost 750 000 patients
have heart failure (about 1.4 thousand per 100 000 inhabi-
tants). The estimated annual number of hospitalizations
due to acutemyocardial infarction is about 80 000.

Hypertension is considered the most important cardio-
vascular risk factor in developed countries.2 This is also
true for Poland. This is a result of the close correlation be-
tween blood pressure (BP) values and mortality as well as
the high prevalence of hypertension. Indeed, the last coun-
trywide epidemiological study aiming to assess hyperten-
sion prevalence in the general population in Poland
suggested 42.7% of adults (�19years of age) had hyperten-
sion.3 This would mean over 13 million Poles have hyper-
tension. Although the control of hypertension has
increased significantly during last 30years in Poland, still it
is low with only about 23% of hypertensives having their BP
at goal.3

As the awareness of hypertension is still insufficient in
Poland, the Polish Societies of Cardiology, Hypertension,
Nephrology, Family Physicians, and Study on Lipids joined
the May Measurement Month (MMM) project in 2017, a
global initiative organized by the International Society of
Hypertension aimed at raising awareness of high BP.4

Among the Polish participants of the MMM 17 project, 21%
of subjects not taking any BP-lowering drugs and 49% of

those treated for hypertension had high BP.5 The results
suggested that opportunistic screening can identify a sub-
stantial number of subjects with raised BP. As the MMM
project was also organized in 2018, the aim of the present
analysis was to provide results of the Polish part of the
project.

Methods

An opportunistic cross-sectional survey of volunteers aged
�18 was carried out in 146 study sites in May 2018. The
study sites were spread around the country. Subjects were
recruited by the public healthmessages and endorsements,
family physicians, non-public outpatient clinics, and phar-
macies. The definition of hypertension, BP measurement,
and statistical analysis followed the approved MMM18 pro-
tocol. Each participant had BP measured and received a
questionnaire about demographic, lifestyle, and environ-
mental factors. Weight and height were also measured.
Three seated BP recordings were takenwith 1-min intervals
between readings. Automated Omron and Microlife health-
care electronic devices were used. Where either the sec-
ond of third BP reading was missing, multiple imputation
using the global data6 was performed to estimate the miss-
ing reading. Hypertension was defined as systolic BP
�140mmHg or diastolic BP�90mmHg (based on the mean
of the second and third BPmeasurements) or taking antihy-
pertensive medications, whereas high BP was defined as
systolic BP �140mmHg or diastolic BP �90mmHg. Blood
pressure goal was defined as systolic BP below 140 mmHg
and diastolic BP below 90mmHg. Funding came from non-
public chains of family physicians’ network, non-public
outpatients’ clinics, and pharmaceutical companies. Data
were collected via the MMM App and analysed centrally by
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the MMM project team. The project was approved by local
ethics committee.

Results

A total of 6450 subjects were screened, of whom 3771
were females, 2668 were males, and 11 unclassified. The
mean age was 41.16 14.9years and median age was
38.0years (interquartile range: 20.0years). Supplemen-
tary material online, Table S1 presents basic characteris-
tics of the analysed group. Based on the participants’
declarations, 17.4% of them were taking antihypertensive
drugs and 66.6% had their BP measured within previous
12months. Most of the measurements were taken during
working days (see Supplementary material online, Table
S1). Mean age and sex standardized BP was 126.7/
78.4mmHg in the whole analysed group, 132.8/81.3mmHg
in subjects taking antihypertensive drugs, and 125.7/
78.0mmHg in those not taking any antihypertensive drugs.
The proportions of subjects with high BP were 22.2% in the
whole analysed group, 39.2% in subjects taking antihyper-
tensive drugs, and 18.6% in those not taking any antihyper-
tensive drugs.

Overall, hypertension was diagnosed in 32.8% of partici-
pants, among them 38.7% were not aware of the disease
(Figure 1). 53.1% of all subjects with hypertension were
taking antihypertensive drugs. Among those who were
aware of their diagnosis, 86.6% were taking antihyperten-
sive drugs. Among treated participants, 39.2% still had high
BP, whereas among those not taking antihypertensive
drugs, high BP was diagnosed in 18.6%. Overall, 32.3% of all
subjects with hypertension had BP well controlled
(Figure 1).

Both systolic and diastolic BP increased with body weight
(Supplementary material online, Figure S1). Smokers had
higher BP values compared with non-smokers, whereas al-
cohol consumers had higher systolic BP compared with par-
ticipants not drinking alcohol (Supplementary material
online, Figure S2). Participants with a history of myocardial
infarction had higher both systolic and diastolic BP,
whereas those with a history of diabetes only systolic BP. In

contrast, history of stroke was not related to systolic BP,
but there was a small decrease in diastolic BP
(Supplementary material online, Figure S3). Patients
whose BP values have beenmeasured in outdoor public pla-
ces had higher values of systolic [by 4.0 (2.1, 6.0) mmHg],
but not diastolic BP [0.3 (-1.0, 1.6) mmHg] when compared
with BP measurements in the hospital or clinic. Patients
whose BP values have been measured in indoor public pla-
ces had BP values not significantly different from patients
whose BP values have been measured in the hospital or
clinic [difference in systolic BP: -0.4 (-2.5, 1.7) mmHg; dif-
ference in diastolic BP: -1.3 (-2.6, 0.1) mmHg]. Patients
having BP measured in pharmacy had lower systolic, but
not diastolic BP when compared with BP measurements
in the hospital or clinic [difference in systolic BP: -2.1
(-3.8, -0.4) mmHg; difference in diastolic BP: -0.8 (-1.9,
0.3) mmHg].

Discussion

Overall, 22.2% of the project participants in Poland had
high BP, whereas 32.8% fulfilled criteria for hypertension.
Importantly, only 61.3% of hypertensives were aware of
their diagnosis, only 53.1% were taking any antihyperten-
sive drugs, and only 32.3% had BP at goal. Another impor-
tant finding is that almost one in five patients not taking
antihypertensive drugs were found to have raised BP
(18.6%).

Although the opportunistic nature of the project is re-
lated to a number of obvious limitations, the relatively
high number of participants allowed a cautious comparison
of data obtained in 2017 and 2018. The basic characteris-
tics of those who participated in the 2017 and 2018 session
were very similar (e.g. mean age 42.0 vs. 41.1years, pro-
portion of females 57.4% vs. 58.6%). Mean BP was almost
identical (126.8/78.7mmHg in 2017 vs. 126.7/78.4mmHg
in 2018) whereas the proportion of subjects with high BP
among those not taking antihypertensive drugs was a bit
lower in 2018 (20.6% in 2017 and 18.6% in 2018). Similarly,
the proportion of participants fulfilling criteria for diagno-
sis of hypertension was lower in 2018 (35.3% in 2017 and
32.8% in 2018).

In the most recent (yet unpublished) Polish study
LIPIDOGRAM 2015, hypertension prevalence was 40.1% in
general primary care adult population. According to the
most recent countrywide epidemiological study aiming
at assessment of hypertension prevalence in the general
population of Poland, the age-standardized prevalence,
awareness, treatment, and control of hypertension were
42.7%, 59.3%, 46.1%, and 23%, respectively.3 Although
the prevalence of hypertension in the MMM 18 popula-
tion was significantly lower, the proportions of partici-
pants aware, treated, and those with BP at goal were
very similar. About 39% of the present study participants
who were taking antihypertensive drugs had high BP.
Similar findings were obtained in the general population
studies as well as among patients with coronary artery
disease.3,7
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Figure 1 Awareness, treatment, and control of blood pressure among
MMM 2018 project participants in Poland.
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Conclusion

This project provides additional evidence for a consider-
able potential for further reduction of cardiovascular risk
through improvement in detection and treatment of hyper-
tension in Poland.

Supplementary material

Supplementary material is available at European Heart
Journal Supplements online.
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