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Abstract

This study examined the prevalence of hypertension and its associated risk factors in Czech 

adults  aged 25–64 years using data  from the 2019 European Health Examination Survey 

(EHES). Given the limited number of large-scale population studies in Central Europe, these 

findings  provide  important  evidence  to  guide  public  health  strategies.  By  analysing  sex 

differences  and  applying  updated  thresholds  for  blood  pressure  control,  the  study  offers 

valuable insights into hypertension management in Czechia. A cross-sectional analysis was 

conducted  among  1,056  participants  who  underwent  standardized  medical  examinations, 

including blood pressure measurement and blood tests. The mean age of participants was 44.4 

± 0.73 years, and the mean body mass index (BMI) was 27.6 ± 0.35 kg/m²; 425 participants 

were men (40.2%) and 631 were women (59.8%). Hypertension was defined as systolic blood 

pressure (SBP) and/or diastolic blood pressure (DBP) ≥140/90 mmHg (mean of the second and 

third measurements, taken 1 min apart) and/or current antihypertensive treatment. Awareness 

was defined as  self-reported prior  diagnosis,  and blood pressure  control  was assessed as 

<130/80 mmHg (control 1) or <140/90 mmHg (control 2). The prevalence of hypertension was 

36.3%, with a significantly higher prevalence in men than in women (46.0% vs. 26.3%, p < 

0.001). Awareness among hypertensive individuals was 64.8%, greater in women than men 

(72.0%  vs.  60.9%,  p  =  0.027).  Antihypertensive  treatment  was  reported  by  47.6%  of 

hypertensive individuals, with women more often treated than men (57.7% vs. 42.0%, p < 

0.001). Blood pressure control was achieved in 10.4% of treated individuals according to the 

<130/80  mmHg  threshold  and  in  49.4%  according  to  the  <140/90  mmHg  threshold. 

Hypertension remains highly prevalent among Czech adults, with notable sex differences in 

prevalence, awareness, and treatment. Despite relatively high awareness, treatment and control 

remain insufficient, highlighting the need for targeted interventions to improve cardiovascular 

health outcomes.
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Abstrakt

Tato studie se zabývala prevalencí arteriální hypertenze a s ní spojených rizikových faktorů u 

dospělé populace v České republice ve věku 25–64 let na základě dat z Evropského výběrového 

šetření o zdraví (European Health Examination Survey, EHES) z roku 2019. Vzhledem k 

omezenému počtu rozsáhlých populačních studií  ve střední  Evropě poskytují  tato  zjištění 

důležité důkazy pro tvorbu strategií ochrany a podpory veřejného zdraví. Analýzou rozdílů 

podle pohlaví a aplikací aktualizovaných prahových hodnot pro kontrolu krevního tlaku studie 

přináší cenné poznatky pro řízení hypertenze v České republice. Byla provedena průřezová 

analýza  souboru  1  056  účastníků,  kteří  absolvovali  standardizované  lékařské  vyšetření 

zahrnující měření krevního tlaku a laboratorní vyšetření krve. Průměrný věk účastníků byl 44,4 

± 0,73 roku a průměrný index tělesné hmotnosti (BMI) činil 27,6 ± 0,35 kg/m²; 425 účastníků 

bylo mužů (40,2 %) a 631 žen (59,8 %). Arteriální hypertenze byla definována jako systolický 

krevní tlak (STK) a/nebo diastolický krevní tlak (DTK) ≥140/90 mmHg (průměr druhého a 

třetího měření provedených s odstupem 1 minuty) a/nebo současná antihypertenzní léčba. 

Informovanost  o  onemocnění  byla  definována  jako  vlastní  sdělení  předchozí  diagnózy 

hypertenze a kontrola krevního tlaku byla hodnocena při hodnotách <130/80 mmHg (kontrola 

1) nebo <140/90 mmHg (kontrola 2). Prevalence arteriální hypertenze činila 36,3 %, přičemž 

byla významně vyšší u mužů než u žen (46,0 % vs. 26,3 %, p < 0,001). Informovanost o 

hypertenzi mezi osobami s tímto onemocněním dosáhla 64,8 % a byla vyšší u žen než u mužů 

(72,0 % vs. 60,9 %, p = 0,027). Antihypertenzní léčba byla uváděna u 47,6 % osob s hypertenzí, 

přičemž ženy byly léčeny častěji než muži (57,7 % vs. 42,0 %, p < 0,001). Kontrola krevního 

tlaku byla dosažena u 10,4 % léčených osob při prahové hodnotě <130/80 mmHg a u 49,4 % 

při  prahové  hodnotě  <140/90  mmHg.  Arteriální  hypertenze  zůstává  vysoce  prevalentním 

onemocněním u  dospělé  populace  v  České  republice,  s  výraznými  pohlavními  rozdíly  v 

prevalenci, informovanosti a léčbě. Navzdory relativně vysoké míře informovanosti zůstává 
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léčba i kontrola krevního tlaku nedostatečná, což zdůrazňuje potřebu cílených intervencí ke 

zlepšení kardiovaskulárních zdravotních výsledků.
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1. Literature review and theoretical background

Arterial hypertension remains one of the most common non-communicable diseases worldwide 

and continues to pose a significant public health challenge in the 21st century. According to 

the 2024 European Society of Cardiology (ESC) Guidelines, hypertension is defined as a 

confirmed office SBP ≥140 mmHg or DBP ≥90 mmHg. (1) Arterial hypertension is a key 

modifiable  risk  factor  for  ischemic  heart  disease,  with  cardiovascular  risk  increasing 

progressively alongside both SBP and DBP levels. Epidemiological evidence has shown a 

continuous and graded relationship between elevated blood pressure and cardiovascular events, 

without a clearly defined threshold below which no risk exists. (2, 3) For instance, individuals 

with a DBP of ≥105 mmHg may have a several-fold higher risk of coronary events compared 

to those with values near 85 mmHg, especially when additional cardiovascular risk factors are 

present. (4) Hypertension is frequently observed in individuals who suffer sudden cardiac 

death,  frequently  playing  a  contributory  role  through  pathways  such  as  left  ventricular 

hypertrophy (LVH), cardiac arrhythmias, and asymptomatic (silent) myocardial ischemia. (5) 

Hypertension can be identified in primary care or community settings, and effective, low-cost 

pharmacological treatments are available to manage blood pressure and reduce the risk of 

related complications. (6, 7)

Treatment of arterial hypertension aims to reduce blood pressure to below 140/90 mmHg. (8) 

Meta-analyses have shown that even a modest reduction of 10 mmHg in SBP or 5 mmHg in 

DBP is associated with a substantial decrease—around 20%—in major cardiovascular events, 

and a 10–15% reduction in all-cause mortality. (9)

Enhancing the effective treatment coverage among individuals with hypertension is a key 

objective of numerous global, regional, and national health initiatives. To support these efforts, 
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comparable data on the detection, treatment, and control of hypertension are essential for 

identifying best practices and guiding improvements within health systems. (10)

1.1. Classification of blood pressure and arterial hypertension

Arterial hypertension is a multifaceted condition that can be classified using various criteria. 

The most commonly applied classification system is based on blood pressure measurements, 

which reflect the degree of blood pressure elevation and its clinical relevance. (11)

In recent years, the classification of arterial hypertension has been substantially updated, most 

notably in the 2024 guidelines issued by the European Society of Cardiology (ESC). This 

revised  framework  adopts  a  more  clinically  practical  and  risk-oriented  approach  to  the 

diagnosis and management of elevated blood pressure. The 2024 ESC Guidelines classify 

blood  pressure  into  three  categories  based  on  office  measurements:  non-elevated  blood 

pressure, elevated blood pressure, and hypertension. Non-elevated blood pressure is defined as 

SBP <120 mmHg and  DBP <70  mmHg.  The  newly  introduced  elevated  blood  pressure 

category  includes  SBP  of  120–139  mmHg  and/or  DBP  of  70–89  mmHg.  Hypertension 

continues to be defined as SBP ≥140 mmHg and/or DBP ≥90 mmHg. This streamlined three-

tier  model  replaces  the  former  six-stage  classification  and  more  accurately  reflects  the 

progressive nature of cardiovascular risk linked to increasing blood pressure. (1)
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Figure 1.  Classification of  office blood pressure measurements (systolic  and/or  diastolic, 

mmHg) according to the 2024 ESC Guidelines for the management of arterial hypertension. 

SBP, systolic blood pressure; DBP, diastolic blood pressure.

The 2024 ESC Guidelines introduced a new category termed elevated blood pressure, defined 

as an office SBP of 120–139 mmHg and/or DBP of 70–89 mmHg. Although meta-analyses of 

randomized  controlled  trials  have  demonstrated  the  efficacy  of  blood  pressure–lowering 

therapy within this range, the average cardiovascular risk among individuals in this category is 

not consistently high enough to justify pharmacological treatment for all patients. (12,13) 

Pharmacological  treatment  may,  however,  be  initiated in  individuals  with  elevated  blood 

pressure  who are  identified  as  having a  higher  overall  cardiovascular  risk  based  on risk 

stratification.  In  particular,  the  presence  of  specific  conditions  associated  with  increased 

cardiovascular risk may warrant the initiation of blood pressure–lowering therapy even within 

the elevated blood pressure range. These include moderate to severe chronic kidney disease 

(CKD)  (14);  established  clinical  cardiovascular  disease,  such  as  coronary  heart  disease, 

cerebrovascular disease, peripheral arterial disease, or heart failure (15–18); diabetes mellitus; 

and familial hypercholesterolaemia (probable or definite). (19-21)
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In individuals younger than 60 years with type 2 diabetes and elevated blood pressure, the 

estimated 10-year risk of cardiovascular disease (CVD) may, in some cases, remain below 

10%.  To  ensure  accurate  risk  stratification,  the  diabetes-specific  SCORE2-Diabetes  risk 

prediction model should be applied to determine whether the estimated CVD risk meets or 

exceeds the 10% threshold in this population. (1)

In contrast, the 2018 ESC/ESH Guidelines classified blood pressure into six distinct categories: 

optimal, normal, high-normal, and grades 1 to 3 hypertension. This classification allowed for 

more detailed risk stratification. For example, optimal blood pressure was defined as values 

below 120/80 mmHg, while high-normal blood pressure encompassed values between 130–

139 mmHg systolic and/or 85–89 mmHg diastolic. Hypertension was categorized into three 

grades based on the degree of blood pressure elevation: grade 1 hypertension was defined as 

140–159/90–99 mmHg, grade 2 as 160–179/100–109 mmHg, and grade 3 as blood pressure 

≥180/110 mmHg. (3) Although detailed, this classification system was sometimes criticized 

for being overly complex and not always aligned with treatment decisions in routine clinical 

practice.

The 2024 update represents a significant shift toward simplifying blood pressure classification 

and promoting earlier intervention. Notably, the introduction of the elevated blood pressure 

category identifies individuals at intermediate cardiovascular risk who may benefit from timely 

lifestyle changes and closer clinical follow-up. While the diagnostic threshold for hypertension 

remains at ≥140/90 mmHg in office measurements,  the revised guidelines advocate more 

intensive treatment targets. Specifically, in most patients receiving antihypertensive therapy, a 

SBP target of 120–129 mmHg is recommended, provided that treatment is well tolerated. (1) 

This reflects growing evidence that lowering SBP below 130 mmHg is associated with a 

reduced risk of cardiovascular events in high-risk populations. (22)
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Furthermore,  arterial  hypertension  can  also  be  classified  according  to  its  underlying 

pathophysiological mechanisms. The majority of cases are classified as primary (essential) 

hypertension, which arises from a multifactorial etiology without a single, clearly identifiable 

cause. In approximately 10% of cases, hypertension is secondary in nature and results from 

identifiable medical conditions, such as renovascular disease, endocrine disorders, obstructive 

sleep  apnea  syndrome  (OSAS),  medication-related  effects,  or  structural  abnormalities 

including coarctation of the aorta. (11)

1.2. Epidemiology of arterial hypertension

In the Czech Republic, cardiovascular diseases accounted for 39% of all deaths in 2023. (23) 

Globally, arterial hypertension affects approximately 30–45% of the adult population. In the 

Czech  Republic,  according  to  World  Health  Organization  (WHO)  data  from  2015,  the 

prevalence of arterial hypertension was 33.2% among men and 21.0% among women. These 

estimates slightly exceed the European average prevalence of 27.1% in men and 19.7% in 

women (24).

1.2.1. Prevalence and awareness of arterial hypertension

To analyse  trends in  the prevalence and awareness of  arterial  hypertension in  the  Czech 

Republic, key epidemiological studies are summarised below (Table 1). In all cited studies, 

hypertension was defined as blood pressure ≥140/90 mmHg and/or the use of antihypertensive 

medication. The studies are presented in chronological order according to the year of data 

collection.

Studies before 1997

Three cross-sectional studies were conducted across six Czech districts in 1985 (n = 2,570), 

1988 (n = 2,768), and 1992 (n = 2,343). (25) During this period, the prevalence of arterial 
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hypertension declined modestly, from 51.9% in men and 42.5% in women in 1985 to 44.8% in 

men and 38.0% in women in 1992. Awareness of hypertension also changed over time: in 

1985, 41.4% of men and 58.9% of women were aware of their diagnosis, whereas by 1992 

awareness increased slightly among men to 45.7% but decreased marginally among women to 

55.4%.

Studies from 1997 to 1999

The first national-level publication on the prevalence of arterial hypertension in the Czech 

Republic was published in 1998. A nationwide cross-sectional study conducted in nine districts 

during 1997–1998, based on a 1% random sample of the Czech population aged 25–64 years 

(n = 3,208), reported an overall hypertension prevalence of 38.8%. (26) Among individuals 

with hypertension, 57.3% were aware of their condition. Sex-specific differences were not 

assessed in this analysis.

Studies from 2000 to 2010

A parallel nationwide cross-sectional study by Cífková et al., conducted in 2000–2001 and 

applying the same methodology as the 1997–1998 survey, included 3,320 participants and 

reported a hypertension prevalence of 42.3% in men and 31.1% in women. (26) Awareness 

was  higher  than  in  the  earlier  study,  reaching  63.0%  in  men  and  73.4%  in  women. 

Subsequently, another nationwide cross-sectional study conducted in 2007–2008 across nine 

districts of the Czech Republic (n = 2,246) demonstrated a further increase in prevalence, with 

50.2% of men and 37.3% of women affected. Awareness was reported at 68.4% in men and 

71.4% in women. (25)
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Studies from 2011 to 2019

A more recent survey, based on the same design as the 2007/2008 study (25), was conducted 

in 2015–2018 (n = 2,621). The prevalence of arterial hypertension was 48.6% among men and 

32.4% among women. Awareness continued to improve, with 73.1% of men and 77.7% of 

women aware of their condition. (27)

In  addition,  the  European  Health  Examination  Survey  (EHES)  conducted  in  the  Czech 

Republic  in  2014  among  adults  aged  25–64  years  (n  =  1,220)  reported  a  hypertension 

prevalence of 47.0% in men and 26.0% in women. Awareness in this cohort was 60.3% among 

men and 76.2% among women. (28)

International comparison

Finally, a global review by the Non-Communicable Disease Risk Factor Collaboration (NCD-

RisC), which incorporated data from the Czech Republic, analysed trends in hypertension 

prevalence between 1990 and 2019. (10) In 2019, the global age-standardised prevalence of 

hypertension  among adults  aged  30–79  years  was  34.0% in  men and  32.0% in  women. 

Compared with these global averages, the Czech Republic exhibited a higher prevalence among 

men (46.0%) and a lower prevalence among women (26.3%). Awareness of hypertension in 

2019 was 49.0% among Czech men and 59.0% among Czech women.
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Table 1. Prevalence and awareness of arterial hypertension (aHT) among men and women in 

selected years, 1985–2019

Year aHT prevalence aHT awareness

 

Men Women Men Women

1985 51.9% 42.5% 58.9% 41.4%

1988 47.1% 39.1% 50.1% 59.8% 

1992 44.8% 38.0% 45.7% 55.4%

1997/1998 38.8% 57.3%

2000/2001 42.3% 31.1% 63.0% 73.4%

2007/2008 50.2% 37.3% 68.4% 71.4%

2014 47.0% 26.0% 60.3% 76.2% 

2015-2018 48.6% 32.4% 73.1% 77.7%

2019 34.0% 32.0% 49.0% 59.0%

1.2.2. Treatment and control of arterial hypertension

In the Czech Republic, both treatment and control rates of arterial hypertension have improved 

markedly over recent decades. Between 1985 and 2015–2018, the proportion of individuals 

achieving blood pressure control (<140/90 mmHg) increased from 2.8% to 32.3% in men and 

from 5.2% to 37.4% in women. (29, 30) (Table 2)
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It is important to note that in the early 1970s, hypertension was defined as blood pressure 

exceeding  160/95  mmHg.  Treatment  decisions  were  guided  primarily  by  diastolic  blood 

pressure values, with a therapeutic target below 90 mmHg. The definition of hypertension as 

blood pressure ≥140/90 mmHg was only introduced in 1993. (31) (Table 2)

Over the past fifty years, a total of 13 studies conducted in the Czech Republic have examined 

outcomes of hypertension management; these studies are summarised in Table 3. (30) Their 

findings demonstrate that blood pressure control improved substantially, increasing from 2.8% 

in men and 5.2% in women in 1985 to 32.3% in men and 37.4% in women in 2015–2018. 

(25,27) Across these studies, women generally achieved better blood pressure control than 

men. (32)

Another noteworthy observation was the difference in outcomes between healthcare settings: 

specialised centres reported treatment success rates of 48%, compared with only 18.4% in 

general practice.  (33,34) The superior results observed in specialised centres,  such as the 

Institute for Clinical and Experimental Medicine (IKEM), were likely attributable to a more 

intensive antihypertensive treatment strategy, including more frequent use of three- or four-

drug combination therapy. (34) Furthermore,  two studies involving patients with diabetes 

demonstrated that achievement of stricter treatment targets (<130/80 mmHg) was substantially 

lower compared with non-diabetic patients treated to the standard target of <140/90 mmHg. 

(33,35)

Overall,  the effectiveness of  hypertension treatment  in the Czech Republic  has improved 

markedly over  the past  five decades and is  now comparable with that  observed in other 

European countries with similar healthcare resources. Nevertheless, blood pressure control 

rates remain suboptimal and continue to lag behind those reported in the best-performing 
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countries, such as South Korea, Canada, and Iceland, where more than 50% of patients achieve 

target blood pressure levels. (10)

Table 2. Trends in blood pressure control among men and women in the Czech Republic, 

1985–2018 *BP target recommendation valid in a given year; §BP target for the study analysis

Year 1985 1988 1992 1997/1998 2001/2002 2007/2008 2015-2018

Recc. 

BP 

target*

                  <160/95 mmHg                                       < 140/90 mmHg

Study 

BP 

target§

                                                           < 140/90 mmHg

Men 2.8% 5.2% 2.8% 14.2 % 16.4 % 24.4 % 32.3%

Women 5.2% 9.2% 6.1% 25.1% 25.4 % 24.9 % 37.4%

Table 3. Overview of population-based and clinical studies evaluating blood pressure control 

in the Czech Republic, 1985–2018

Author and
year

Study Design Characteristics 
of the study 

group

Main 
Findings

Conclusion Limitations

Cífková R 
et al., (25), 

1985

Cross-sectional, 
1% population 
random sample 
from each of the 

6 districts

25-64 years

1253 men, 1317 
women

 2.8% men, 
5.2% 

women 

Control of 
arterial 

hypertension is 
suboptimal.

The survey was 
performed mostly in 

rural districts. This may 
have led to a selection of 

a population sample 
with a lower education 
level and subpar health 

awareness.

Cífková R 
et al., (25), 

1988

Cross-sectional, 
1% population 
random sample 
from each of the 

6 districts

25-64 years

1357 men, 1411 
women

5.2% men, 
9.2% 

women

Control of 
arterial 

hypertension is 
suboptimal.

The survey was 
performed mostly in 

rural districts. This may 
have led to a selection of 

a population sample 
with a lower education 
level and subpar health 

awareness.

Cífková R 
et al., (25), 

1992

Cross-sectional, 
1% population 
random sample 
from each of the 

6 districts

25-64 years

1134 men, 1209 
women

2.8% men, 
6.1% 

women

Control of 
arterial 

hypertension is 
suboptimal.

The districts where the 
survey was performed 
were mostly rural. This 

may have led to a 
selection of a population 
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sample with a lower 
education level and 

subpar health awareness.

Cífková R 
et al., (26),

1997/98 

Cross-sectional, 
1% population 
random sample 
from each of the 

9 districts

25-64 years

1538 men, 1670 
women 

14.2 % 
men, 25.1 
% women 

Control of 
arterial 

hypertension is 
suboptimal. 

Control rates 
were better in 

the female 
population.

A decrease in the 
response rates may have 

led to a possible 
selection bias due to the 
increased participation 
of healthier and more 

health-aware individuals 
in the later surveys.

Cífková R 
et al., (26),

2001/02 

Cross-sectional, 
1% population 
random sample 
from each of the 

9 districts

25-64 years

1627 men, 1693 
women

16.4 % 
men, 25.4 
% women 

Control of 
arterial 

hypertension is 
suboptimal. 

Control rates 
were better in 

the female 
population.

A decrease in the 
response rates may have 

led to a possible 
selection bias due to the 
increased participation 
of healthier and more 

health-aware individuals 
in the later surveys 

Cífková R 
et al., (25), 

2007/08 

Cross-sectional, 
1% population 
random sample 
from each of the 

9 districts

25-64 years

1102 men, 1144 
women 

(2007/08)

24.4 % 
men, 24.9 
% women 
(2007/08)

Control of 
arterial 

hypertension 
has 

significantly 
improved. 

Control is more 
effective in 

women.

A decrease in the 
response rates may have 

led to a possible 
selection bias due to the 
increased participation 
of healthier and more 

health-aware individuals 
in the later surveys

Cífková R 
et al., (27), 
2015-2018 

Cross-sectional, 
1% population 
random sample 
from each of the 

9 districts

25-64 years

1250 men, 1371 
women

32.3 % 
men, 37.4 
% women

Control of 
arterial 

hypertension is 
still insufficient 
but higher than 

the average 
control rate for 
high-income 

countries (24.6 
% men and 

32.2 % 
women).

Significant 
improvement in 

control rates 
occurred 

between 1985 
and 2015.

A decrease in the 
response rates may have 

led to a possible 
selection bias due to the 
increased participation 
of healthier and more 

health-aware individuals 
in the later surveys
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Žejglicová 
K etal., 

(36), 2014

Cross-sectional, 
respondents of 

the EHES 

25–64 years (n 
= 1220)

25–44 y = 537, 
45–64 y = 683

 Age group 
25-44: 71,4 

% men, 
76,9 % 
women

Age group 
45-64: men 

42,9 %, 
67,7% 
women

Control of 
arterial 

hypertension is 
insufficient. 

A higher 
proportion of 

young 
hypertonics 

achieved target 
BP values 

when compared 
to an older 
population.

Relatively low response 
rate of the EHES survey 
(32%) may have led to a 

less representative 
population sample.

Vejtasová 
V et al., 

(35), 
2014 

Cross-sectional, 
respondents of 

the EHES

25-64 years

467 men, 703 
women

29,1 % of 
diabetic 

patients (< 
130/80 mm 

Hg) 

vs. 

60,6 % of 
non-

diabetic 
patients (< 
140/90 mm 

Hg)

The control rate 
of arterial 

hypertension is 
non-

significantly 
lower in the 

diabetic than in 
the non-
diabetic 

population for a 
target BP value 

of 140/90
mmHg but is 
significantly 

lower 
(approximately 
half) in the case 

of a target 
value of 130/80 

mmHg
in diabetic 

patients when 
compared to 

the target
with a value of 
140/90 mmHg 

for the non-
diabetic 

population.

Relatively low response 
rate of the EHES survey 
(32%) may have led to a 

less representative 
population sample.

Jozífová 
M et al., 

(34), 
2000/01 

Cross-sectional

1% population 
random sample 
from each of the 

9 districts

25-64 years

622 
(hypertensive 

patients treated 
by a general 

38,1 % 
(hypertensi
ve patients 
treated by a 

general 
practitioner)

Hypertension 
control was 

more favorable 
in the group of 
patients treated 
at a specialized 

Reasons for a higher 
control rate in the 

hypertensive patients 
treated at the specialized 

workplace may have 
been more aggressive 



24

vs.

hypertensive 
patients treated 

for at least 3 
months from 

July to 
November 2001 

at IKEM

practitioner) vs. 
691 

(hypertensive 
patients treated 

at IKEM)

vs.
75,1 % 

(hypertensi
ve patients 
treated at 
IKEM)

workplace. hypertension treatment 
and a higher education 
level of the patients.

Matějka J 
et al. (37), 

1995

Ecological 

random sample 
of men from one 

city

45-64 years

191 men

9% of the 
treated and 
4% of all 

hypertensiv
e subjects

Hypertension 
control in the 
investigated 

representative 
population 
sample is 

inadequate.

No reported limitations.

Widimský 
J et al., 

(38), 2002

Cross-sectional, 
survey using 

questionnaires. 
Each of 150 

general 
practitioners 
enrolled 15 

consecutively 
examined 

patients into the 
study.

45 or above

1 012 men, 
1195 women

18,4 % Poor control of 
arterial 

hypertension in 
the offices of 

general 
practitioners.

The study did not ensure 
a uniform blood pressure 

measurement 
methodology.

Souček M 
et al., (33), 

2010 

National 
multicenter non-

interventional 
cross-sectional 

registry 
involving 123 

specialised 
centres (90 
internal, 33 
cardiology)

compared to the 
data from GP 

offices obtained 
from STOP 
CMP survey 

19-99 years

19 821 patients 
(53 % women, 
5842 diabetic 

patients)

48 % 
patients

 (< 140/90 
mm Hg)

11 % 
diabetic 
patients

(< 130/80 
mm Hg) 

Significantly 
more patients 

treated by 
specialists 

achieved target 
BP values 

when compared 
with patients 
treated in the 

offices of 
general 

practitioners. 
Hypertension 

control rate was 
lower in 

The cohort composition 
of the two studies is 

different and therefore 
definitive comparison is 

not possible.



25

(Each of 150 
general 

practitioners 
enrolled 15 

consecutively 
examined 

patients into the 
study).

diabetic 
patients. 

More diabetic 
patients treated 
by a specialist 
achieved target 

BP values 
(<130/80 mm 
Hg) relative to 

diabetics 
treated by a 

general 
practitioner.

1.3. Pathophysiology of elevated arterial blood pressure 

Arterial hypertension is defined as a sustained elevation of blood pressure within the systemic 

arterial  circulation.  Its  pathophysiology  is  multifactorial,  involving  complex  interactions 

among genetic predisposition, environmental and lifestyle factors, neurohormonal regulation, 

and the coordinated responses of multiple organ systems.

Blood  pressure  comprises  two  primary  physiological  components:  a  static  component, 

predominantly  influenced  by  peripheral  vascular  resistance,  and  a  pulsatile  component, 

determined  by  the  elastic  properties  of  the  aorta  and  large  arteries.  Regulation  of  both 

components  is  mediated  by  multiple  physiological  systems,  including  renal  mechanisms 

involved in  sodium and volume homeostasis,  neural  control  via  the  sympathetic  nervous 

system, hormonal pathways—most notably the renin–angiotensin–aldosterone system (RAAS)

—as  well  as  vascular  structural  and  functional  processes.  (39)  Dysregulation  of  these 

mechanisms  can  lead  to  elevated  blood  pressure  which,  if  sustained,  contributes  to 

hypertension-mediated  organ  damage  (HMOD)  and  increases  the  risk  of  adverse 

cardiovascular outcomes.
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1.3.1. Renal mechanisms

The kidneys play a central role in long-term blood pressure regulation through the pressure–

natriuresis  relationship  and the  RAAS.  The  pressure–natriuresis  mechanism adjusts  renal 

sodium excretion in response to changes in arterial  pressure,  thereby maintaining sodium 

balance across varying levels of dietary sodium intake. (40) Low sodium intake activates the 

RAAS  to  promote  sodium  conservation,  whereas  high  sodium  intake  suppresses  RAAS 

activity. (41) Persistent activation of the RAAS shifts the pressure–natriuresis curve rightward, 

requiring higher arterial pressures to achieve adequate sodium excretion; this effect can be 

attenuated by angiotensin converting enzyme (ACE) inhibitors and mineralocorticoid receptor 

antagonists (MRAs). Tubular ion transport abnormalities and renal vasoconstriction further 

promote sodium retention, oxidative stress, and microvascular injury, thereby contributing to 

the development and maintenance of arterial hypertension. (42–44)

1.3.2. Neural mechanisms

Sympathetic  nervous  system  overactivity  is  an  early  and  sustained  feature  of  arterial 

hypertension.  (45)  It  increases  blood  pressure  through  multiple  mechanisms,  including 

peripheral vasoconstriction, enhanced cardiac contractility, reduced venous capacitance, and 

altered renal sodium handling. (46,47) This mechanism is particularly relevant in obesity-

related hypertension, CKD, and OSAS. (47)

1.3.3. Hormonal mechanisms

Beyond RAAS, hormones such as natriuretic peptides, endothelin-1, and sex steroids influence 

blood  pressure.  Natriuretic  peptides  promote  natriuresis,  diuresis,  and  vasodilation.  (48) 

Endothelin-1, a potent vasoconstrictor, acts via endothelin A (ETA) and endothelin B (ETB) 

receptors. (49) Estrogens lower blood pressure by modulating calcium signaling and regulating 
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RAAS and endothelin-1 pathways; however, exogenous estrogens, such as oral contraceptives, 

are  associated  with  increased  blood  pressure.  (50–53)  Progesterone  counteracts  sodium 

retention through mineralocorticoid receptor antagonism, while testosterone exerts complex, 

age-dependent effects. (54)

1.3.4. Vascular mechanisms

Hypertension  is  closely  linked  to  endothelial  dysfunction  and  vascular  remodeling.  (55) 

Endothelial dysfunction is characterised by reduced nitric oxide (NO) bioavailability through 

oxidative stress, inflammation, and immune activation, processes influenced by sex-related 

differences and estrogen status. (56–62) In parallel, large-artery stiffening, driven by increased 

collagen  deposition  and  elastin  degradation,  leads  to  elevated  central  systolic  pressure, 

increased pulsatile load on target organs, and the development of HMOD. (63–65)

1.3.5. Environmental factors

Air pollution and chronic environmental noise exposure (including traffic, rail, and aircraft 

noise)  are  associated  with  modest  elevations  in  blood  pressure  and  an  increased  risk  of 

hypertension. (66,67)

1.3.6. Socio-economic and psychosocial factors

Lower socioeconomic status is associated with a higher prevalence of hypertension, partly due 

to limited access to healthcare, increased psychosocial stress, and adverse lifestyle patterns. 

(68,69) Psychosocial stress contributes to elevated blood pressure by increasing sympathetic 

nervous system activity and systemic inflammation, while also promoting unhealthy health 

behaviours.  Gender and ethnicity intersect  with these social  determinants,  further shaping 

individual hypertension risk. (70)
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1.3.7. Behavioural factors

Lifestyle factors are pivotal in arterial hypertension onset and progression. Key contributors 

include physical inactivity, tobacco use, alcohol consumption, and dietary imbalance. (71,72) 

Excess sodium intake is a major driver of hypertension, with salt sensitivity linked to impaired 

natriuresis, vascular dysfunction, and immune activation. (51,73) Low dietary potassium intake 

further compromises natriuresis and vasodilation. (74) Healthy dietary patterns, such as Dietary 

Approaches to Stop Hypertension (DASH) and Mediterranean diets, are associated with lower 

blood  pressure  compared  with  Western  dietary  patterns.  (75,76)  Obesity,  particularly 

abdominal obesity, contributes to hypertension through sympathetic and RAAS activation, 

adipokine  imbalance,  OSAS,  and  increased  renal  sodium  retention.  (77–79)  Alcohol 

consumption  raises  blood  pressure  in  a  dose-dependent  manner  without  cardioprotective 

effects, as confirmed by genetic studies. (80–83) Smoking accelerates vascular injury, further 

increasing cardiovascular risk. (84–86)

1.4. Clinical impact of arterial hypertension

Arterial hypertension represents one of the most significant contributors to cardiovascular-

related mortality and disability worldwide, affecting both women and men. (87)

Target organ damage generally correlates with the level of blood pressure. However, blood 

pressure and organ damage should be assessed independently, as some individuals with severe 

hypertension  and high cardiovascular  risk  may not  yet  exhibit  detectable  organ changes, 

whereas in others, target organ damage may already be present even at moderately elevated 

blood pressure levels.  (79)
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Hypertension-mediated organ damage (HMOD)

HMOD refers to structural and/or functional changes occurring in the arterial system and in 

organs perfused by these vessels as a consequence of sustained elevation of blood pressure. 

Target organs include the heart, brain, kidneys, and eyes. If left untreated, HMOD typically 

progresses  gradually  from  an  asymptomatic  stage  to  clinically  overt  disease,  ultimately 

resulting in cardiovascular events. (88)

1.4.1. The heart

Sustained high blood pressure imposes increased mechanical load and afterload on the left 

ventricle, resulting in elevated wall stress. Over time, this pressure burden promotes structural 

remodeling and hypertrophy of the left ventricle, which adversely affect both diastolic and 

systolic performance. Together, these maladaptive cardiac alterations define the clinical entity 

known as hypertensive heart disease. (89)

LVH  serves  as  a  strong  independent  predictor  of  adverse  outcomes  in  individuals  with 

hypertension. Its presence is associated with an increased risk of myocardial infarction, heart 

failure, atrial fibrillation, stroke, and cardiovascular mortality—regardless of blood pressure 

levels or cardiac biomarker profiles. (90–92)

Elevated pressure within the left ventricle impacts the function of the left atrium, often leading 

to atrial enlargement, impaired contractility, and an increased likelihood of atrial fibrillation—

frequent findings in individuals with hypertensive heart disease. Persistently elevated left atrial 

pressure  can  extend  into  the  pulmonary  circulation,  potentially  resulting  in  pulmonary 

hypertension and secondary right ventricular dysfunction. (93) In addition, elevated blood 

pressure is a major contributor to the development and progression of coronary artery disease.
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Atrial fibrillation (AF), more closely linked to increased systolic rather than diastolic blood 

pressure, is often regarded as a clinical manifestation of hypertensive-induced cardiac damage. 

(94,95) Even modest elevations in blood pressure are associated with an increased risk of 

developing AF over time. (96,97)

Hypertension is a major contributing factor to the development of heart failure, and the majority 

of individuals diagnosed with heart failure have a prior history of elevated blood pressure. (98) 

After adjusting for age and other cardiovascular risk factors, the risk of developing heart failure 

among hypertensive patients in the Framingham Heart Study was about two-fold higher in men 

and three-fold higher in women. (99) 

Emerging evidence indicates that elevated blood pressure plays a role in the development of 

valvular heart disease. Current studies demonstrate a positive correlation between higher SBP 

and an increased risk of both aortic stenosis and aortic regurgitation. (100)

1.4.2. The brain

The brain is among the first organs affected by HMOD, with clinical consequences that may 

include  stroke,  transient  ischaemic  attacks  (TIA),  and  progressive  cognitive  impairment. 

Hypertension represents the most common modifiable risk factor for stroke, being present in 

approximately  64% of  stroke  cases.  (101)  In  individuals  with  intracerebral  haemorrhage, 

elevated  blood  pressure  is  frequently  observed  and  has  been  associated  with  increased 

hematoma expansion, worsening neurological status, and poorer clinical outcomes. (102)

Sustained elevation in blood pressure has been linked to an accelerated decline in cognitive 

function,  potentially  driven  by  structural  changes  in  cerebral  blood  vessels,  disrupted 

autoregulatory mechanisms, and chronic cerebral hypoperfusion. These processes contribute 

to widespread ischemic injury, particularly in the periventricular and deep white matter regions. 
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Neuroimaging  and  biomarker  studies  have  consistently  demonstrated  that  higher  SBP 

correlates with both reduced regional and total brain volumes, as well as progressive brain 

atrophy over time. In addition, individuals with hypertension exhibit increased accumulation 

of β-amyloid plaques, a greater neurofibrillary tangle burden, and more pronounced cortical 

atrophy—hallmarks  of  neurodegenerative  pathology.  (103)  Epidemiological  studies 

consistently demonstrate that hypertension is a key risk factor for both vascular cognitive 

impairment and Alzheimer's disease, which together account for the majority of dementia 

cases. (104)

1.4.3. The kidneys 

Elevated blood pressure can lead to both acute and chronic kidney injury. Hypertension and 

kidney  disease  are  closely  interconnected;  elevated  blood  pressure  contributes  to  the 

development  of  kidney disease,  while  kidney dysfunction in  turn  promotes  hypertension, 

creating a self-perpetuating cycle that accelerates disease progression. (105,106)

Hypertension  is  the  second  most  common  cause  of  end-stage  kidney  disease,  following 

diabetes mellitus (107). A decreased estimated glomerular filtration rate (eGFR) correlates with 

a higher prevalence of several conventional cardiovascular risk factors, including hypertension 

and insulin resistance, suggesting that the impact of high blood pressure on kidney damage is 

influenced by coexisting conditions such as diabetes. (108)

1.4.4. The eyes

Elevated blood pressure induces retinopathy marked by microvascular alterations in the retina, 

including widespread and localized narrowing of  retinal  arterioles,  arteriovenous nicking, 

retinal hemorrhages, microaneurysm formation, and, in advanced stages, swelling of the optic 

disc and macula. Additionally, arterial hypertension is linked to various retinal disorders such 
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as  retinal  artery  and  vein  occlusions,  arteriolar  emboli,  macroaneurysms,  ischemic  optic 

neuropathy, glaucoma, and age-related macular degeneration. Moreover, it plays a significant 

role in accelerating the progression of diabetic retinopathy. (109)

Traditionally diagnosed via a clinical fundoscopic examination, hypertensive retinopathy often 

co-exists with other markers of HMOD, reflects long-term control of hypertension, and can 

predict future CVD events. (1)

1.5. Measurement of blood pressure and diagnosis of arterial hypertension

Accurate blood pressure assessment requires the use of devices that have undergone rigorous 

clinical  validation to  ensure  measurement  reliability.  However,  among the wide range of 

oscillometric blood pressure monitors available on the market,  only a small  proportion—

estimated at approximately 6%—have been formally validated and shown to meet accepted 

accuracy  standards.  (110)  To  support  appropriate  device  selection,  several  national  and 

international organisations maintain publicly accessible registries of blood pressure monitors 

that  have  successfully  undergone  independent  validation,  such  as  STRIDE  BP 

(www.stridebp.org) and ValidateBP (www.validatebp.org). 

Blood pressure readings are susceptible to a range of external and individual factors, such as 

the patient’s posture, room temperature, measurement technique, device accuracy, and the 

individual's physiological state at the time of assessment. (111)

1.5.1. Office blood pressure measurement

The 2024 ESC guidelines emphasize correct office measurement technique. (1) Patients should 

rest at least five minutes, avoid caffeine, tobacco, or exercise for 30 minutes, and empty the  

bladder if needed. During measurement, they should sit with back supported, feet flat, and arm 

at  heart  level;  clothing  must  be  removed  from  the  arm  to  avoid  compression.

https://www.stridebp.org/
https://www.validatebp.org/
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Blood pressure can be measured using auscultatory (stethoscope and cuff) or oscillometric 

methods. Oscillometric devices are common, but may be unreliable in atrial fibrillation, where 

the auscultatory method is preferred. (112)

Appropriate cuff selection and positioning are critical, as use of an incorrectly sized cuff leads 

to  inaccurate  blood  pressure  measurements.  (113)  The  inflatable  bladder  should  cover 

approximately 75–100% of the arm circumference and 35–50% of the arm length, with the cuff 

positioned a few centimetres above the antecubital fossa. In individuals with obesity, a properly 

sized large or extra-large upper-arm cuff should be used whenever possible; wrist or forearm 

devices  should  only  be  considered  when  upper-arm  measurement  is  not  feasible.  (114)

Standard auscultatory blood pressure measurement involves three consecutive readings taken 

at intervals of 1–2 minutes. If differences between readings exceed 10 mmHg, additional 

measurements should be performed. The final blood pressure value is calculated as the mean 

of the last two consistent readings.

1.5.2. Home blood pressure measurement

Home blood pressure monitoring (HBPM) should be performed using validated oscillometric 

upper-arm devices. (1,115) Patients should follow the same preparation procedures as for office 

measurements. Two readings, 1–2 minutes apart, should be taken twice daily (morning and 

evening) for at least three days, preferably for up to seven. The average of all readings provides 

the most reliable estimate. (1)

1.5.3. Ambulatory blood pressure measurement

Ambulatory  monitoring  (ABPM)  uses  automated  oscillometric  devices  over  24  hours, 

recording every 15–30 minutes during the day and 30–60 minutes at night. Results are averaged 

for daytime, nighttime, and the full 24-hour period, with outliers excluded. Patients should 
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keep a diary of activity, meals, exercise, and sleep to aid interpretation. Diagnostic thresholds  

for hypertension differ across office, home, and ambulatory blood pressure measurements 

(Table 4). (1)

Table 4. Diagnostic thresholds for non-elevated blood pressure, elevated blood pressure, and 

hypertension according to office, home blood pressure monitoring (HBPM), and ambulatory 

blood pressure monitoring (ABPM)

Out-of-office blood pressure monitoring is preferred for diagnostic evaluation, as it allows for 

the identification of both white-coat and masked hypertension. In situations when home or 

ambulatory monitoring is not practical due to logistical or financial constraints, the diagnosis 

should  be  confirmed  by  repeating  office  blood  pressure  measurements,  ensuring  that 

standardized measurement procedures are strictly followed. (1,116)

1.5.4. Diagnosis of Arterial Hypertension

According to the 2024 ESC Guidelines, arterial hypertension is diagnosed when office blood 

pressure  is  persistently  ≥140/90  mmHg.  Confirmation  using  ambulatory  blood  pressure 

monitoring (ABPM) or home blood pressure monitoring (HBPM), or alternatively by repeated 

office blood pressure measurements, is recommended. (1)
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These diagnostic  thresholds  are  based on evidence indicating that  individuals  with blood 

pressure values at or above these levels typically have a 10-year cardiovascular disease (CVD) 

risk exceeding 10%, and that initiation of treatment to reduce blood pressure below these 

thresholds leads to a reduction in cardiovascular events. (1,12,13) Hypertension is usually 

asymptomatic and is therefore often detected through systematic or opportunistic screening 

programmes, increasingly supported by self-monitoring and involvement of non-physician 

healthcare  providers,  such  as  nurses  or  pharmacists.  (117–119)  Although  the  impact  of 

screening on long-term clinical outcomes remains debated, screening strategies—particularly 

opportunistic approaches—have been shown to improve detection rates. (116) Community-

based initiatives,  including May Measurement  Month and barbershop-based programmes, 

provide successful examples of innovative screening models. (118,119)

Blood pressure screening should be repeated periodically: every three years in individuals <40 

years with low–moderate risk, and annually in those ≥40 or those with elevated blood pressure 

below treatment thresholds. (120) If office blood pressure is 120–139/70–89 mmHg with high 

CVD risk, confirmation by ABPM/HBPM is advised, or if unavailable, repeated office readings 

should be performed. (116, 121–124) For office blood pressure values of  140–159/90–99 

mmHg, out-of-office confirmation is preferred but repeated office measurements may suffice. 

(108,  121–124)  Blood  pressure  readings  ≥160/100  mmHg  require  prompt  confirmation: 

follow-up within  one  month  for  160–179/100–109 mmHg,  and immediate  evaluation for 

≥180/110 mmHg to exclude hypertensive emergency.

Beyond confirmation of elevated blood pressure, further diagnostic evaluation is required to 

assess cardiovascular risk factors, comorbidities, secondary causes of hypertension, and the 

presence of HMOD. (1) Routine tests include fasting plasma glucose, glycated hemoglobin 
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(HbA1c), lipid profile,  renal function (creatinine, eGFR), urinalysis,  albumin-to-creatinine 

ratio, electrolytes, hemoglobin, calcium, thyroid-stimulating hormone (TSH), and ECG. (1) 

In  intermediate-risk  patients  (10-year  CVD risk  5–10%) or  suspected HMOD, additional 

studies may be warranted: echocardiography, fundoscopy, cardiac biomarkers (NT-proBNP, 

high-sensitivity troponin), pulse wave velocity, coronary calcium score, carotid ultrasound, 

ankle–brachial index, and abdominal ultrasound. (88, 125–130) Persistent HMOD, such as 

LVH or arterial stiffness, signals higher long-term risk. (91, 131–134)

In  selected  cases,  targeted  investigations  are  required  to  evaluate  secondary  causes  of 

hypertension,  such  as  primary  hyperaldosteronism,  Cushing’s  syndrome,  or 

phaeochromocytoma.  (135,136)  Genetic  testing  is  reserved  for  patients  with  suspected 

monogenic forms of hypertension and should be performed in specialised centres. (137,138) 

Ultimately,  the  diagnostic  process  should  adopt  an  individualised  approach  to  refine 

cardiovascular  risk  stratification,  tailor  antihypertensive  therapy,  and  optimise  clinical 

outcomes.

1.6. Primary prevention of arterial hypertension

The primary objective of managing elevated blood pressure and arterial hypertension is to 

reduce  the  incidence  of  CVD,  improve  patients’  quality  of  life,  and  prevent  premature 

mortality. Importantly, management strategies must extend beyond blood pressure control to 

include a thorough approach to other critical cardiovascular risk factors such as smoking, blood 

glucose  levels,  and  lipid  abnormalities,  as  comprehensively  outlined  in  the  2021  ESC 

Guidelines on cardiovascular disease prevention in clinical practice. (125) It is particularly 

important to highlight that these risk factors, when present simultaneously, do not simply add 

up their effects but interact multiplicatively, thereby significantly amplifying the overall risk 

of CVD. (139)
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Unhealthy lifestyle factors are major determinants of elevated blood pressure and arterial 

hypertension in the adult population, contributing substantially to increased risks of both all-

cause and cardiovascular mortality. Lifestyle modifications aimed at lowering blood pressure 

have been shown to provide significant health benefits. These benefits extend beyond the direct 

effects on blood pressure, positively impacting a variety of cardiovascular and overall health 

outcomes. (140)

From  a  population  health  perspective,  the  INTERHEART  study  demonstrated  that  nine 

modifiable  risk  factors  collectively  account  for  approximately  90%  of  the  population-

attributable risk of acute myocardial infarction. (141) These factors include lifestyle behaviors 

such as  alcohol  consumption,  smoking,  unhealthy diet,  and physical  inactivity,  alongside 

cardiometabolic conditions including high blood pressure, dyslipidemia, obesity, and diabetes 

mellitus, as well as psychosocial stress. Effective control or reduction of these risk factors at 

the population level can substantially lower CVD incidence. (142)

1.6.1. Dietary sodium and potassium intake

Lowering excessive dietary sodium intake reduces CVD events, with large studies showing a 

dose–response effect. (143–146) Restricting sodium intake to about 2 g/day (equivalent to 

about 5 g of salt) is recommended, particularly in individuals with elevated blood pressure. A 

more  practical  target  for  the  general  population  may  be  2–4  g/day.  (147,  148)

High dietary potassium intake from fruits and vegetables helps lower blood pressure and may 

reduce CVD risk, with stronger effects observed in women (143, 149). The WHO recommends 

a daily potassium intake of more than 3.5 g. (150) In addition, a lower urinary sodium-to-

potassium ratio is associated with greater reductions in blood pressure. (143,151) Potassium 

intake can be increased through the use of potassium-enriched salts or potassium-rich foods, 

such as bananas and leafy green vegetables. (150)
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1.6.2. Physical activity and exercise

Aerobic exercise is the most effective physical activity modality for reducing blood pressure 

in  individuals  with  hypertension,  with  randomized  controlled  trials  and  meta-analyses 

demonstrating average reductions of approximately 7–8 mmHg in systolic blood pressure and 

4–5 mmHg in diastolic blood pressure. (152–154) Although isometric resistance training has 

shown potential benefits, findings remain inconsistent across studies. (155,156) High-intensity 

interval  training  (HIIT)  appears  to  be  equally  or  more  effective  than  moderate-intensity 

continuous training in improving blood pressure control. (157)

Furthermore,  regular  physical  activity  is  associated  with  a  significant  reduction  in 

cardiovascular mortality among individuals with hypertension.  (158) Current  international 

guidelines recommend at least 150 minutes of moderate-intensity or 75 minutes of vigorous-

intensity  aerobic  exercise  per  week,  ideally  supplemented with  low-to-moderate  intensity 

resistance training. (159,160) However, high-intensity exercise should be approached with 

caution in individuals with uncontrolled hypertension. (161) Exercise prescriptions should 

therefore be individualised, taking into account factors such as age, sex, baseline fitness, and 

comorbidities. (162,163)

1.6.3. Weight reduction and diet

Visceral obesity is strongly associated with arterial hypertension, mediated by mechanisms 

involving chronic inflammation and metabolic dysregulation. (164,165) Weight loss of as little 

as 5 kg has been shown to reduce SBP and DBP by approximately 4.4 mmHg and 3.6 mmHg, 

respectively.  (166)  However,  achieving and maintaining long-term weight  loss  remains a 

substantial clinical challenge. (167)
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Evidence-based dietary patterns, such as the Mediterranean and DASH diets, have consistently 

been associated with reductions in blood pressure and CVD risk. (168) When these diets are 

combined  with  physical  activity  and  sodium  restriction,  the  antihypertensive  effects  are 

enhanced. (169,170) Pharmacologic agents for weight loss, including orlistat and glucagon-

like peptide-1 (GLP-1) receptor agonists like semaglutide, have also demonstrated modest 

reductions in blood pressure. (171–173)

1.6.4. Alcohol, coffee, and soft drinks

The  effect  of  alcohol  consumption  on  blood  pressure  is  dose-dependent.  Meta-analytic 

evidence indicates that low alcohol intake (<14 g/day) has no significant short-term effect on 

blood pressure, moderate intake (14–28 g/day) may be associated with a slight reduction, 

whereas high intake (>30 g/day) results in an increase in blood pressure approximately 13 

hours  after  consumption.  (91)  Although  current  guidelines  recommend  limiting  alcohol 

consumption to ≤100 g per week, (125) recent global burden of disease analyses suggest that 

no level of alcohol intake is entirely safe. (174)

Coffee consumption is not associated with an increased risk of hypertension and may even be 

linked to a modest reduction in risk. (175) Tea consumption has also been associated with small 

reductions in blood pressure, although findings across studies are less consistent. (176) In 

contrast, energy drink consumption has been shown to acutely increase blood pressure and may 

be associated with an elevated cardiovascular risk. (177)

Sugar-sweetened beverage consumption is associated with an increased risk of coronary heart 

disease and all-cause mortality, particularly among women and younger populations. (178, 

179) In addition, sugar-sweetened beverages have been linked to higher blood pressure levels 

in children. (180) Accordingly, reducing the intake of free sugars—especially from sugar-

sweetened drinks—to less than 10% of total daily energy intake is strongly recommended.
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1.6.5. Smoking

Smoking cessation is the most effective CVD prevention measure, improving vascular health 

and  reducing  all-cause  morbidity  and  mortality.  (181,182)  E-cigarettes  may  raise  blood 

pressure, but available data are limited. (183) Smoking has been shown to increase ambulatory 

blood pressure, with minimal effect on office blood pressure. (184,185) Intensive cessation 

programs are more effective than simple advice. (186,187) Stopping smoking remains a key 

recommendation to reduce CVD risk (3,125).

1.7. Management of arterial hypertension

CVD risk increases progressively with rising SBP and DBP in a log-linear manner. (2,98,188) 

Since benefits of blood pressure-lowering therapy extend to SBP as low as 120 mmHg and 

DBP of 70 mmHg, (22,189) those with elevated blood pressure and higher CVD risk may still 

benefit from treatment. (13,190)

According to the ESC 2024 guidelines, individuals with elevated blood pressure and a 10-year 

CVD risk ≥10% as estimated by SCORE2 or SCORE2-Older Persons (SCORE2-OP), qualify 

for pharmacological treatment. These risk prediction models incorporate age, sex, SBP, total 

cholesterol, and smoking status. However, they exclude non-traditional risk modifiers, which 

may enhance prediction accuracy. (191)  For individuals with borderline risk (5% to <10%), 

such modifiers can help reclassify risk and support treatment decisions. These non-traditional 

risk modifiers include sex-specific factors (e.g. gestational diabetes, pre-eclampsia, recurrent 

miscarriage) as well as factors shared across sexes, such as high-risk ethnicity, family history 

of premature atherosclerotic CVD, socioeconomic deprivation, autoimmune diseases, severe 

mental illness, and HIV infection. (1) For individuals with elevated BP, treatment decisions 

should be based on measured BP, 10-year CVD risk models, and non-traditional risk modifiers. 
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In contrast, those with confirmed arterial hypertension should receive blood pressure-lowering 

therapy irrespective of estimated CVD risk.

The main classes of antihypertensive drugs with proven CVD risk reduction include ACE 

inhibitors, ARBs, dihydropyridine calcium channel blocker (CCBs), thiazide(-like) diuretics, 

and beta-blockers.  (192,193)  The  first  four  are  recommended as  initial  therapy for  most 

patients. Beta-blockers are primarily used in specific conditions such as angina pectoris, heart 

failure, post-myocardial infarction state, or for heart rate control, with cardioselective and 

vasodilating types preferred. (192,194) However, beta-blockers are less effective in stroke 

prevention, have higher discontinuation rates, and may increase the risk of new-onset diabetes 

when combined with diuretics. (195,196) RAS blockers and CCBs may offer better protection 

against HMOD. (197,198)

If  blood pressure remains uncontrolled despite optimal use of  first-line agents,  additional 

pharmacological treatments may be considered. Spironolactone, a mineralocorticoid receptor 

antagonist (MRA), has been shown to be effective in the treatment of resistant hypertension. 

(199)

Other  antihypertensive  agents,  including  alpha-blockers,  hydralazine,  minoxidil,  centrally 

acting drugs, lack robust evidence and are generally reserved for use only when first-line and 

other  options  fail.  The Antihypertensive and Lipid-Lowering Treatment  to  Prevent  Heart 

Attack Trial (ALLHAT), for instance, discontinued the alpha-blocker treatment arm early due 

to an absence of benefit. (200)

Several additional drug classes with indications in heart failure have emerged that also possess 

blood pressure-lowering properties. For example, the angiotensin receptor–neprilysin inhibitor 

(ARNi) sacubitril/valsartan, which was initially developed as an antihypertensive agent. (201) 

Sacubitril/valsartan has been shown to reduce CVD morbidity and mortality in patients with 
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heart  failure,  an effect  that  may have been mediated,  in part,  by superior  blood pressure 

lowering  compared  with  enalapril  alone.  (202)  In  a  post  hoc  subgroup  analysis, 

sacubitril/valsartan lowered blood pressure in adults with both heart failure with preserved 

ejection fraction (HFpEF) and resistant hypertension. (203)

Sodium-glucose cotransporter-2 (SGLT2) inhibitors have demonstrated favourable effects on 

cardiovascular outcomes and renal haemodynamics in patients both with and without type 2 

diabetes, and in heart failure trials. (204) In these studies, SGLT2 inhibitors did lower blood 

pressure, though only modestly. (205) Evidence from limited clinical investigations in adults 

with  hypertension  indicates  that  agents  from  this  pharmacological  class  possess  blood 

pressure–lowering potential.  (206) Other new drugs with preliminary data include GLP-1 

agonists  and  the  new  non-steroidal  MRAs,  e.g.  finerenone,  in  managing  hypertension. 

(173,207) In addition, novel aldosterone synthase inhibitor (lorundrostat) has significantly 

lowered blood pressure in patients with uncontrolled hypertension in trials. (208)

The dual endothelin A and B receptor antagonist aprocitentan has been shown to reduce both 

office and 24-hour ambulatory blood pressure compared with placebo at 4 weeks in patients 

with  resistant  hypertension  in  a  phase  3  trial.  (209)  Zilebesiran,  an  investigational  RNA 

interference agent administered subcutaneously, inhibits hepatic angiotensinogen synthesis and 

a single dose has been shown to reduce 24-hour blood pressure over approximately 6 months. 

(210)

Initiation with monotherapy, slower up-titration, and lower dosing should be considered in the 

setting of elevated blood pressure and increased CVD risk, or in moderate-to-severe frailty, 

limited life expectancy, symptomatic orthostatic hypotension, or older people (aged ≥85 years). 

Ideally, blood pressure should be treated to target within 3 months to retain the confidence of 

the patient, to ensure long-term adherence, and to reduce CVD risk. (211)



43

Medication should be taken at a time of day that is most convenient for the patient in order to  

optimise adherence. Patients should also be encouraged to take their medications at the same 

time each day and in a consistent setting to further support long-term adherence. (212)

1.8.  Role  of  public  health  monitoring  and  health  literacy  in  hypertension 

prevention

Beyond individual risk factors, the prevalence, detection and control of arterial hypertension 

are influenced by broader systemic and societal determinants. A well-functioning public health 

infrastructure is  therefore essential  for  the early detection,  and long-term management  of 

chronic diseases such as hypertension.

In the Czech Republic, national health monitoring systems—including biological surveillance, 

assessments of living conditions, and socio-demographic research—form the foundation for 

evidence-based public health policy. These initiatives support the development of preventive 

strategies and targeted interventions, particularly for cardiovascular diseases.

An equally important determinant is health literacy, which encompasses an individual´s ability 

to access, understand, and apply health-related information. It influences not only knowledge 

but also the motivation and skills required to make informed health decisions. Low health 

literacy is increasingly recognized as a major barrier to effective chronic disease management, 

including hypertension.

Addressing  hypertension  at  the  population  level  requires  the  integration  of  robust  health 

surveillance systems with initiatives that improve health literacy among the general public, 

healthcare professionals, and policymakers. Higher levels of health literacy are associated with 

increased  participation  in  preventive  programmes,  improved  treatment  adherence,  and 

healthier behaviors.
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This  study,  based  on  data  from the  2019  European  Health  Examination  Survey  (EHES) 

conducted among Czech adults aged 25–64 years, supports these public health objectives by 

providing updated insights into the prevalence, awareness, treatment, and control of arterial 

hypertension.
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2. Aims of the study and hypotheses

2.1. Aims of the study

This  study aims to  examine the  prevalence,  awareness,  treatment,  and control  of  arterial 

hypertension, as well as associated risk factors, among Czech adults aged 25–64 years. Despite 

progress, clinical outcomes related to hypertension management in the Czech Republic remain 

insufficiently explored. Addressing this gap is vital for informing public health strategies and 

improving patient  outcomes.  The analysis  is  based on data  from the 2019 EHES, which 

provides a robust foundation for developing targeted prevention and treatment interventions to 

reduce CVD in the Czech population. In addition, the study seeks to identify risk factors 

associated  with  hypertension  and  to  explore  potential  sex-related  differences  in  its 

management, particularly in the context of updated control thresholds.

Health registries, such as the National Health Information System (NZIS), collect data on 

individuals who receive care within healthcare facilities. Consequently, they do not capture the 

entire population but are limited to persons who actively seek medical care. As a result, data 

derived from such registries cannot be considered a fully representative or reliable source for 

assessing the overall health status of the general population.

A more  appropriate  approach to  population  health  data  collection  involves  sample-based 

surveys, which are designed not only to assess health status but also to estimate the prevalence 

of specific health-related factors and to examine their interrelationships within the population.

Given the limited number of large-scale population-based studies on hypertension in Central 

Europe, this research addresses an important knowledge gap. Its findings are intended to inform 

and  strengthen  public  health  strategies,  improve  the  detection  and  management  of 

hypertension, and contribute to the prevention of CVD in the Czech population.
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2.2. Hypotheses

Based on the findings of previous Czech and international epidemiological studies and the 

evidence summarized in the literature review, the following hypotheses were formulated:

2.2.1. Hypothesis 1 

The prevalence of arterial hypertension among Czech adults remains high, affecting more than 

30% of the population, with a higher prevalence in men than in women and exceeding the  

European average.

2.2.2. Hypothesis 2 

Awareness of arterial hypertension among Czech adults is expected to be approximately 65%, 

with higher awareness observed in women than in men.

2.2.3. Hypothesis 3

Blood  pressure  control  among  treated  individuals  remains  suboptimal.  Control  rates  are 

expected  to  be  approximately  10% when  defined  by  the  <130/80  mmHg  threshold  and 

approximately 50% when defined by the <140/90 mmHg threshold, with women achieving 

better blood pressure control than men at both levels.

2.2.4. Hypothesis 4

Sociodemographic,  lifestyle,  and  clinical  factors  are  expected  to  significantly  influence 

hypertension outcomes. Older age, male sex, lower educational attainment, obesity, increased 

waist circumference, physical inactivity, diabetes mellitus, adverse lipid profiles, smoking, 

alcohol consumption, and level of urbanisation are anticipated to be associated with a higher 

prevalence of hypertension and lower levels of hypertension awareness.
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3. Methods and statistical analysis

3.1. Study design and population

Data from the Czech EHES 2019 were used. (213) The primary aim of the survey was to gather 

up-to-date and accurate data on non-communicable diseases and their associated risk factors in 

the Czech middle-aged population.

Since 1993, the Czech Republic has conducted a series of surveys on the health status of its  

population,  known as the Health Interview Survey (HIS).  HIS was a questionnaire-based 

survey that provided comprehensive data on the health of the Czech population and various 

health-related topics, based on responses from a representative sample. The Institute of Health 

Information and Statistics of the Czech Republic (ÚZIS ČR) carried out these surveys every 

three years until 2002. 

In the following years, the European Health Interview Survey (EHIS) succeeded HIS. The first 

wave of EHIS was implemented based on a voluntary (“gentlemen’s“) agreement between 

2006 and 2009 in 17 EU Member States, with data collection in the Czech Republic conducted 

in 2008. The second wave of EHIS was conducted in all European Union (EU) Member States 

between 2013 and 2015 under  Regulation  (EU) No.  141/2013,  with  the  Czech Republic 

participating in 2014. (213, 214)

EHIS collects  standardized  health  information  across  all  EU Member  States  at  five-year 

intervals, in accordance with Regulation (EC) No. 1338/2008 on Community statistics in the 

field of public health and health and safety at work. (215) At the European level, EHIS is 

coordinated by Eurostat, while in the Czech Republic, it falls under the authority of ÚZIS 

ČR. 
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As ÚZIS ČR does not maintain its own interviewer network, it collaborated with the Czech 

Statistical Office (ČSÚ), which has a professional fieldwork team for conducting household 

surveys. A technical working group, composed of representatives from ÚZIS, ČSÚ, and the 

National Institute of Public Health (SZÚ), oversaw the preparation of the study. (213)

The process of European standardization of health examination surveys (HES) began in 2009 

with funding from the EU's Community Public Health Programme. Its aim was to support the 

development  of  a  system  for  monitoring  population  health  and  assess  the  feasibility  of 

conducting  EHES  across  Europe.  To  achieve  this,  efforts  were  made  to  link  the  EHIS 

questionnaire survey, coordinated by Eurostat, with the EHES, coordinated by the European 

Commission’s Directorate for Health and Consumer Protection. (213, 216). A standardized 

European methodology was developed and tested, summarized in the EHES Manual, which 

outlines recommended procedures for measuring height, weight, waist circumference, blood 

pressure, and for blood sampling and analyses, including lipid profiles, glucose and HbA1c. 

(217)

These examinations were  designed to capture  the  most  prevalent  risk factors  for  chronic 

diseases, which significantly contribute to both health burden and economic costs. The Finnish 

Institute for Health and Welfare (THL) in Helsinki serves as the European coordinating center, 

ensuring high-quality, standardized data collection across participating countries. EHES has 

since been implemented in 15 European countries. (213)

The first HES of this type conducted in the Czech Republic was a pilot study carried out 

between 2010 and 2011 in two urban areas—Prague 10 and Hradec Králové—with a total of 

200 participants aged 25 to 64. The first nationwide EHES survey in the Czech Republic 

followed in 2014, in connection with the second wave of EHIS. 
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The SZÚ was responsible for the implementation, methodological coordination, and overall 

management of the EHES survey in Czechia. Staff from the SZÚ were responsible for selecting 

healthcare facilities and examination teams for conducting the health assessments. They also 

trained  the  examination  team  members  and  provided  the  EHES  manual  along  with  an 

instructional video to ensure standardized examination procedures. Detailed information about 

the study’s implementation and the results of the 2014 EHES can be found in the publication 

by Čapková et al. (28)

In  the  Czech  Republic,  the  EHIS  and  EHES  surveys  were  successfully  conducted 

simultaneously in 2019, thanks to financial support from the Ministry of Health of the Czech 

Republic. Data collection for the EHIS questionnaire survey took place between July 1, 2019, 

and January 30, 2020. The EHES clinical examination phase followed consecutively and was 

conducted from July 1, 2019, to February 28, 2020. (213)

The  EHIS  questionnaire  was  based  primarily  on  European  Commission  Regulation  No. 

2018/255, supported by a unified European methodology and manual. It focused on key aspects 

of health status, including general health, chronic conditions, injuries, sensory impairments, 

functional  ability,  pain,  and  mental  well-being.  Additional  sections  covered  healthcare 

utilization (e.g. hospital stays, doctor visits, medication use, preventive care) and lifestyle risk 

factors such as physical activity, diet, smoking, alcohol consumption, and body weight. The 

questionnaire also included questions on social relationships and informal caregiving. (218)

The EHIS data collection employed a probability-based sampling approach, and was conducted 

as part of the Integrated Household Survey (IHS), regularly conducted by the ČSÚ. The survey 

was conducted in selected dwellings using a two-stage random sampling method applied 

nationwide. 
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In  the  first  stage,  enumeration  districts  were  selected  from the  Register  of  Enumeration 

Districts and Buildings, with the number per region based on the desired sample size. In the  

second stage, dwellings were randomly selected within each chosen district, according to the 

methodology of individual surveys. All persons usually residing in the selected dwellings were 

eligible for participation, regardless of their official residence status (permanent, temporary, or 

unreported) or ownership of the property. In each household, one individual aged 15 years or 

older was randomly selected from one- or two-person households, and two individuals were 

selected from households with three or more members. These selected individuals were invited 

to take part in the interview. (219, 220)

Data were collected mainly via face-to-face interviews using the Computer-Assisted Personal 

Interview  (CAPI)  method.  Approximately  200  professional  interviewers  from  the  Czech 

Statistical Office conducted the fieldwork. Most responses were recorded electronically during 

scheduled home visits, though some were completed on paper or by phone. (213)

As part of the IHS, a total of 10,915 individuals aged 15 and older, with no upper age limit, 

were  selected  for  the  EHIS  survey.  Personal  interviews  were  conducted  with  7,995 

respondents, resulting in a participation rate of approximately 74%. The data are representative 

of the Czech population aged 15 and above. EHIS consisted of four modules on health status, 

health care use, health determinants and socio-economic background variables. The EHIS 

study design including the complete set of variables obtained is available elsewhere. (220)

Respondents (aged 25–64 years) of the EHIS were further asked to participate in the EHES 

survey and allowed to choose their preferred examination site. Those who agreed provided 

their contact details to schedule the appointment. The invitation process was managed either 

by the  healthcare  professionals  conducting  the  examinations  or  by  regional  coordinators, 

depending on the local protocol. Respondents attended the examination at the agreed time and 
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received a summary of their results, including lifestyle recommendations if needed. As a form 

of compensation and to cover travel costs, they were given a gift voucher worth CZK 300.  

Blood samples were collected either at the examination site or in a designated laboratory, 

depending on local arrangements. All procedures were carefully documented. (217)

For  the  EHES  health  examination  in  the  Czech  Republic,  80  examination  sites  were 

established. The examinations were conducted by the SZÚ, its regional branches, regional 

public  health  authorities,  and  various  medical  facilities  (including  hospitals,  clinics,  and 

general practitioners). Venous blood samples were analyzed in accredited clinical biochemistry 

laboratories that complied with ČSN EN ISO 15189 quality standards. Each examination site 

was equipped with the necessary instruments, including a digital arm blood pressure monitor, 

electronic personal scales, stadiometer, and a measuring tape for waist circumference. The 

examinations were fully funded by the Czech Ministry of Health, with no cost to participants. 

Travel expenses were reimbursed through financial vouchers. 

The  EHES  survey  focused  on  adults  aged  25–64  years,  representing  the  economically 

productive  segment  of  the  population.  In  this  age group,  hypertension and other  chronic 

diseases  often  begin  to  develop  but  remain  underdiagnosed  and  undertreated.  Early 

identification and management of risk factors at this stage are essential not only for reducing 

future morbidity and disability but also for maintaining workforce productivity and lowering 

the long-term burden on the healthcare system. (213)

All EHIS respondents within this age range (n = 4,297) were invited to participate in the EHES. 

Of these, 1,565 expressed interest, but only 1,056 ultimately attended the examination, despite 

repeated reminders—resulting in a final response rate of 25%. The most frequently reported 

reasons  for  non-participation,  apart  from  lack  of  interest,  included  time  constraints  or 

scheduling conflicts; difficulties accessing the examination sites; regular preventive check-ups 
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with their general practitioner, making an additional examination seem unnecessary; ongoing 

medical care with a specialist due to an existing condition; the belief of being in good health 

and therefore not requiring medical examination; and fear of discovering an undiagnosed health 

condition or receiving a new diagnosis. These responses highlight a lack of health literacy 

among some non-respondents,  as  they  indicate  a  misunderstanding  of  the  importance  of 

preventive health assessments. (213)

Another likely contributor to the low response rate was the challenge interviewers from the 

Czech Statistical Office (CZSO) faced in convincing participants. Despite training, they often 

struggled  to  motivate  respondents—possibly  due  to  survey  fatigue  following  the  EHIS 

interview or the lack of clinical background among interviewers, who were not healthcare 

professionals. (213)

The EHES was a screening-level survey aimed at estimating the population prevalence of 

selected health parameters using both subjective (EHIS questionnaire) and objective (EHES 

clinical  examination)  data.  No  formal  medical  diagnoses  were  made  based  on  the 

measurements. If a participant’s results indicated values outside the normal range, they were 

advised to consult their general practitioner for follow-up measurements or further diagnostic 

evaluation. (213)

The EHES medical exam lasted about 30 minutes and included anthropometric measurements 

(height, weight, waist circumference), blood pressure measurement, and a venous blood draw 

(fasting not required). Blood tests measured HbA1c, total cholesterol, high-density lipoprotein 

(HDL) cholesterol and triglycerides. Low-density lipoprotein (LDL) cholesterol was calculated 

in all laboratories. (217)

The proportion of missing data in the dataset was minimal. Blood pressure measurements were 

available for all respondents, while blood samples were not collected for three individuals, and 
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BMI was missing for one respondent. Missing values for questionnaire-based variables were 

rare, occurring in only a few cases. Overall, the extent of missing data was negligible and did  

not significantly affect the analyses.

Written  informed  consent  was  obtained  from  all  EHES  study  participants  before  they 

underwent any study-specific procedures. The EHES study was conducted according to the 

applicable International Conference on Harmonisation (ICH) Good Clinical Practice (GCP) 

standards and the World Medical Association Declaration of Helsinki—Ethical Principles for 

Medical Research Involving Human Participants—and was approved by The National Institute 

of Public Health of the Czech Republic. 

3.2. Primary outcomes

The primary outcomes were the prevalence, awareness, treatment and control of hypertension. 

Hypertension was  defined as  SBP  ≥ 140 mmHg and/or  DBP  ≥ 90 mmHg and/or  taking 

antihypertensive treatment. (3) Blood pressure was measured using an automated oscillometric 

device in accordance with EHES guidelines. Each participant underwent three consecutive 

measurements, taken at one-minute intervals while seated, after at least five minutes of rest. To 

minimize initial measurement variability, the mean of the second and third readings was used 

for analysis. Awareness was defined as the proportion of respondents with hypertension who 

were aware of their diagnosis of hypertension. During the examination, the examiner followed 

a structured examination protocol, asking participants who attended the health check: “Have 

you ever been told by a doctor or other health professional that you have high blood pressure 

(hypertension)?" and "Are you currently taking any medication to lower your blood pressure?" 

These  questions  were  used  to  determine  whether  the  participant  was  aware  of  their 

hypertension status prior to the examination.
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If a participant had high blood pressure during the examination but reported no previous 

diagnosis, they were classified as "unaware."  Treatment was defined as the proportion of 

respondents, aware of their diagnosis, who were taking antihypertensive medications. The 

prescription of antihypertensive medication was verified based on self-reported medication 

use, which was recorded in the examination protocol.

Control was defined as the proportion of respondents taking antihypertensive medications with 

measured blood pressure values of <130/80 mmHg (control 1) and <140/90 mmHg (control 

2).

3.3. Covariates

Information regarding sociodemographic characteristics (age, sex, presence of a partner in the 

household,  area  of  living,  education  level,  household  income),  lifestyle  characteristics 

(smoking  habits,  physical  activity,  alcohol  consumption),  and  anamnestic  data  (personal 

medical history of diabetes mellitus (DM), and current antihypertensive therapy) was collected 

through  health  questionnaires.  Anthropometric  parameters  and  blood  sample  analysis, 

including total cholesterol, HDL cholesterol, LDL cholesterol, triglyceride blood levels and 

glycated haemoglobin were obtained from medical examination. (213)

Educational attainment was categorised as primary, vocational, secondary or university level. 

Area  of  living  (degree  of  urbanisation)  was  based  on  the  EUROSTAT  variable  and 

methodology  (https://ec.europa.eu/eurostat/web/degree-of-urbanisation/methodology).  Our 

sample was divided into three categories: 1) densely populated areas, 2) intermediate-density 

areas and 3) thinly populated areas. Participants were classified according to smoking status 

(variable smoking habits) as non-smokers (participants who never smoked), current smokers 

(participants who had smoked daily or occasionally), and ex-smokers (participants who had 

quit smoking). Physical activity was categorised, according to the number of days with at least 
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10 minutes of physical activity per week, into three categories (0, 1–2, 3 and more days). The 

frequency of alcohol drinking was categorised according to the number of days per week with 

alcohol  consumption  into  four  categories  (5–7,  1–4,  less  and  none).  Frequency of  binge 

drinking, i.e. 6 or more standard drinks in one occasion (standard alcohol drink is equal to 1 

small 10° beer, 1dcl of wine and/or 40ml of spirit) was divided into 3 categories (never/not in  

the last 12 months, less than once a month, at least once a month).  All these covariates were  

obtained from health questionnaires based on subjective responses.

3.4. Clinical and biochemical measurements

During  the  health  examination,  the  following  measurements  were  made  using  standard 

procedures: weight, height, waist circumference (low risk: < 80 cm in women and <94 cm in 

men), SBP and DBP, respectively. 

Blood  pressure  was  measured  using  a  calibrated  digital  monitor  in  a  quiet  room with  a 

comfortable ambient temperature. Each respondent was seated with their right side facing the 

table, the right arm resting freely on the surface, and the monitor screen positioned outside their 

field of view. Respondents sat upright with their back supported, and both feet placed flat on 

the floor; a footrest was used for shorter individuals when necessary. (217)

Before the measurement, respondents were asked to empty their bladder, as a full bladder can 

influence blood pressure values. They were then allowed to rest quietly for five minutes; this 

time was also used for signing the informed consent and completing the initial part of the 

examination protocol. The regularity of the pulse was checked and recorded. The right arm was 

uncovered, ensuring that rolled-up sleeves did not compress the arm. A universal cuff was 

placed mid-arm, approximately 2 to 3 cm above the elbow crease, with the air tube aligned 

centrally over the antecubital fossa and without any clothing under the cuff. (217)
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Three blood pressure readings were taken at one-minute intervals, and all values were recorded 

in  the  examination  protocol.  No  conversation  took  place  during  the  measurements,  and 

respondents were instructed to remain silent throughout. For subsequent analyses, the average 

of the second and third readings was used. (217) BMI was calculated, with participants having 

a BMI of 25.0–29.9 kg/m² indicating overweight and those with a BMI ≥ 30 kg/m² indicating 

obesity. The presence of diabetes or prediabetes was established according to the glycated 

haemoglobin level as follows: HbA1c ≤ 5.6% (38 mmol/mol) indicating no diabetes, HbA1c 

between  5.7-6.4%  (39-47  mmol/mol)  indicating  prediabetes,  and  HbA1c  ≥  6.5%  (≥  48 

mmol/mol) and/or already diagnosed with DM.

Risk thresholds for  lipid parameters  were defined as  follows: total  cholesterol  (TC) ≥5.0 

mmol/L; low HDL cholesterol as <1.2 mmol/L in women and <1.0 mmol/L in men; and 

elevated triglycerides as  ≥1.7 mmol/L (or  ≥2.0 mmol/L and ≤5.0 mmol/L in non-fasting 

participants). All biochemical analyses were performed in laboratories accredited by the Czech 

Institute of Accreditation, using standardised analytical procedures. Low-density lipoprotein 

(LDL) cholesterol  was measured directly in approximately 65% of cases,  whereas in the 

remaining 35% it was calculated.

3.5. Statistical analysis

All collected data were fully anonymized prior to statistical processing, ensuring that individual 

participants could not be identified. The data were weighted by sex and age to reflect the 

demographic structure of the Czech population aged 25–64 years in 2019. These weighted data 

were used in all subsequent analyses.

Descriptive statistics were used to summarize the population characteristics. Health indicators 

and  cardiometabolic  risk  factors  were  described  using  age-stratified  relative  frequencies. 

Where statistically significant, sex-specific comparisons were also presented. Lifestyle-related 
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variables were analyzed only by sex. Continuous variables (e.g., for age, BMI, SBP and DBP) 

were reported along with standard deviation (SD), standard error (SE), and 95% confidence 

intervals (CIs).

Differences between population means were assessed using unpaired (independent-samples) t-

tests, while differences in categorical distributions were evaluated using Pearson’s chi-square 

(χ²) test of independence. A p-value <0.05 was considered statistically significant. 

Prevalence, awareness, treatment, and control of hypertension were reported separately for 

women and men, as sex-specific differences were confirmed using χ² testing. In addition, 

combined analyses including both sexes were performed to enable comparisons across three 

predefined blood pressure groups: normotension, undiagnosed hypertension, and diagnosed 

hypertension.

These  groups  were  characterised  using  descriptive  statistics,  including  mean  values  and 

proportions for key variables such as age, body mass index (BMI), systolic blood pressure 

(SBP),  and  diastolic  blood  pressure  (DBP).  Group  distributions  across  relevant 

sociodemographic, metabolic, and lifestyle variables were further examined using χ² tests to 

identify significant differences in prevalence patterns.

To further explore associations between hypertension and explanatory variables, two sets of 

binary logistic regression models were conducted. All models were weighted and adjusted for 

age  and  sex.  In  the  first  set,  the  odds  of  having  high  blood  pressure  (vs.  not  having 

hypertension) were examined in relation to various sociodemographic, metabolic, and lifestyle 

characteristics. In the second set, the odds of being aware of one’s hypertension diagnosis (vs. 

being unaware) were analyzed for the same set of predictors.
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All statistical analyses were conducted using STATA software. Descriptive statistics and initial 

testing  were  performed  in  STATA  16,  while  logistic  regression  models  and  final  data 

processing were carried out in STATA 18. (213)
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4. Results

Among the 1,056 participants, 425 were men (40.2%), 631 were women (59.8%), and the mean 

age was 44.4 ± 0.73 years.  The mean BMI was 27.6 ± 0.35.  Detailed sociodemographic 

characteristics of the study population are summarized in Table 5. 

The mean SBP in the total study population was 125.3 mmHg (95% CI: 124.2–126.7) and the 

mean DBP was 81.5 mmHg (95% CI: 80.7–82.2). When stratified by sex, mean SBP was 131.4 

mmHg (95% CI: 129.9–132.9) in men and 119.0 mmHg (95% CI: 117.7–120.2) in women, 

while the mean DBP was 83.8 mmHg (95% CI: 82.8–84.8) in men and 79.0 mmHg (95% CI: 

78.2–79.8) in women (Table 6).

Table 5. General characteristics of the sample and structure of defined groups by selected 

variables (sample weighted on age and sex) 

Note: * χ2-test was used to compare categorical data.

Characteristics / Groups
Hypertension 
Aware Group 
(1)

Hypertension 
Unaware 
Group (2)

No 
Hypertension 
Group (3)

p-
value*

Age (mean, 95%CI) 51.0 (49.7–52.4) 48.1 (46.3–49.9) 41.3 (40.5–42.2)
BMI (kg/m2), (mean, 95%CI) 31.0 (30.3–31.8) 28.9 (28.1–29.6) 26.1 (25.7–26.5)
SBP (mmHg), (mean, 
95%CI)

139.7 (137.7–
141.7)

140.3 (138.2–
142.4)

116.9 (116.0–
117.9)

DBP (mmHg), (mean, 
95%CI)

89.4 (88.1–90.6) 91.8 (90.7–93.0) 76.5 (75.8–77.1)

Characteristics of groups 
(%)

Sex Male 28.0 18.0 54.0
Female 18.9 7.4 73.7 <0.001

Age group 25–34 8.1 4.8 87.1
35–44 15.3 11.6 73.2
45–54 26.3 19.3 54.4
55–64 45.9 14.8 39.4 <0.001

Partner in the household Yes 23.9 13.0 63.1
  No 22.5 12.3 65.3 0.849

Education Primary 40.9 6.3 52.8
Vocational 33.2 16.5 50.3
Secondary 20.6 12.1 67.3
University 14.8 10.7 74.6 <0.001

Household income (quintiles) 1st 24.4 9.3 66.4
  2nd 25.0 12.6 62.4
  3rd 21.9 11.6 66.5
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  4th 26.0 13.9 60.1
  5th 21.2 13.4 65.5 0.810

Level of urbanization Densely populated 
areas

21.5 11.9 66.6

Intermediate density 
areas

24.2 12.5 63.4

Thinly populated areas 24.7 13.9 61.4 0.708

BMI category Normal 9.2 5.5 85.4
Overweight 22.3 16.2 61.6
Obese 40.8 16.8 42.4 <0.001

Waist circumference Normal fat distribution 10.2 8.9 81.0
Moderate central fat 
accumulation

18.7 12.1 69.2

High central fat 
accumulation

38.0 16.8 45.2
<0.001

Smoking Non-smoker 22.3 11.9 65.8
Ex-smoker 27.5 14.1 58.4
Smoker 23.6 14.0 62.4 0.420

Physical activity 0 30.5 13.2 56.3
(number of days with PA) 1–2 16.5 12.8 70.7

3+ 15.1 11.7 73.2 <0.001

Binge drinking (6 standard 
drinks on one occasion)

never/not in the last 12 
months

23.2 12.2 64.6

less than once a month 22.8 13.5 63.7

at least once a month 25.1 12.2 62.8 0.942

Frequency of alcohol 
drinking

5–7 days
27.7 14.7 57.6

(days per week) 1–4 days 23.2 13.5 63.3
less 22.4 11.4 66.2
not at all 24.5 12.9 62.6 0.671

Diabetes no 18.0 11.9 70.0
prediabetes 31.2 15.1 53.7
yes 60.7 12.7 26.7 <0.001

Total cholesterol within the norm 18.2 9.5 72.2
high 28.0 15.6 56.4 <0.001

HDL-cholesterol within the norm 22.6 12.6 64.8
high 32.3 14.7 53.1 0.076

LDL-cholesterol within the norm 19.2 8.7 72.1

in risk 27.1 16.4 56.6 <0.001

Triglycerides within the norm 19.4 10.4 70.2
high 33.4 19.2 47.4 <0.001

Total 23.5 12.8 63.7
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Table 6. Blood pressure – population mean and characteristics (age 25–64 years)

Sex Systolic BP 
(Mean ± SD)

SE (Systolic) 95% CI 
(Systolic)

Diastolic BP 
(Mean ± SD)

SE 
(Diastolic)

95% CI 
(Diastolic)

Males 131.4 ± 15.3 0.743 129.9 - 132.9 83.8 ± 10.4 0.505 82.8 - 84.8

Females 119.0 ± 15.9 0.634 117.7 - 120.2 79.0 ± 9.9 0.395 78.2-79.8

The prevalence of hypertension was 36.3% (95% CI: 33.4–39.2), higher in males than females 

(46.0% vs. 26.3%, p<0.001) (Table 7). Among those identified with hypertension, 64.8% were 

aware, with a higher awareness in females than males (72.0% vs. 60.9%, p=0.027). 47.6% had 

antihypertensive  therapy,  higher  in  females  than  males  (57.7%  vs.  42.0%,  p=0.001). 

Hypertension control rates were 10.4% (p<0.003) for control 1 (17.9% of females and 4.6% of 

males)  and 49.4% (p=0.033) for  control  2 (57.4% of  females and 39.4% of males).  The 

prevalence and awareness of  hypertension were:  1)  hypertensive and aware (23.5 %),  2) 

hypertensive and unaware (12.8 %), and 3) healthy (63.7 %).

Table 7. Cascade of care for hypertension among adults 25-64 in Czechia in 2019– prevalence 

of health outcomes (sample weighted on age and sex) 

Note: * χ2-test was used to compare categorical data.

Health outcome of hypertension in 
%

Total Males Females p-value*

Prevalence 36.3 46.0 26.3 <0.001
Awareness 64.8 60.9 72.0 0.027
Treatment 47.6 42.0 57.7 0.001
Control 1 (<130/80 mmHg) 10.4 4.6 17.9 0.003
Control 2 (<140/90 mmHg) 49.4 39.4 57.4 0.033

Age was significantly associated with the prevalence of hypertension, with the proportion of 

individuals  with  hypertension increasing across  age  groups (Table  5).  Lower educational 

attainment correlated with higher hypertension rates. As expected, overweight and obese BMI, 

larger waist circumference, lower physical activity, and the presence of prediabetes or diabetes 

were  all  linked  to  increased  hypertension  prevalence.  Adverse  lipid  profiles  were  more 
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prevalent in those with hypertension. On the contrary, smoking, urbanization level, and alcohol 

consumption did not show significant associations with hypertension.

Hypertension prevalence among individuals who were aware of their diagnosis demonstrated 

a significant association with advancing age. The proportion of individuals with hypertension 

who were reported being aware of their condition increased markedly across age groups, 

ranging from 8.1% in the 25–34 age group to 45.9% in the 55–64 age group.

Furthermore, educational attainment showed a significant association with the prevalence of 

hypertension. Participants with primary and/or vocational education backgrounds exhibited 

higher hypertension prevalence rates (47.2% and 49.7%, respectively) in comparison to those 

with secondary and/or  university-level  education (32.7% and 25.5%, respectively).  While 

lower educational attainment was clearly associated with a higher prevalence of hypertension, 

educational  level  was  not  significantly  associated  with  hypertension  awareness  among 

individuals with hypertension.

Overweight and obese were significantly associated with a higher prevalence of hypertension 

(38.5% and 57.6%, respectively) in comparison to individuals with a normal BMI (14.7%). 

Additionally,  a  larger  waist  circumference was significantly associated with an increased 

prevalence of hypertension.

Individuals  with  lower  levels  of  physical  activity  demonstrated  a  higher  prevalence  of 

hypertension (43.7% for those with 0 days of physical activity per week) compared to those 

engaging in physical activity three days or more per week (26.8%).

Furthermore, the presence of prediabetes and diabetes showed a significant association with an 

increased prevalence of hypertension (46.3% and 73.4%, respectively) compared to individuals 

without either of these conditions. (29.9%)
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Of subjects with hypertension, 43.6% had elevated total cholesterol levels, 46.9% had elevated 

HDL and 52.6% had elevated triglyceride levels. Smoking (p=0.420), level of urbanisation 

(p=0.708), frequency of alcohol drinking (p=0.671) and binge drinking (p=0.942) were not 

significantly  associated  with  the  distribution  of  hypertension  categories  in  the  study 

population.

The odds of having arterial hypertension were significantly higher among men (OR = 2.88; 

95% CI: 2.15–3.84) and increased markedly with age, with participants aged 55–64 years 

showing substantially greater odds compared with those aged 25–34 years (OR = 12.15; 95% 

CI: 7.21–20.46). Lower educational attainment was also associated with higher hypertension 

prevalence, with primary education (vs. university education) demonstrating increased odds 

(OR = 2.36; 95% CI: 1.06–5.26). Obesity was strongly related to hypertension (OR = 5.00; 

95% CI: 3.28–7.62), as was increased waist circumference indicative of central adiposity (OR 

=  4.02;  95%  CI:  2.73–5.91).  Physical  inactivity  was  associated  with  higher  odds  of 

hypertension, with sedentary individuals (0 days/week) having greater risk compared with 

those exercising on ≥3 days/week (OR = 2.09; 95% CI: 1.38–3.17). In addition, diabetes 

mellitus was linked to increased odds of hypertension (OR = 3.07; 95% CI: 1.60–5.89). Finally, 

adverse  lipid  parameters  were  also  associated with  hypertension,  including elevated total 

cholesterol (OR = 1.44; 95% CI: 1.06–1.97) and elevated triglycerides (OR = 2.10; 95% CI: 

1.49–2.98) (Table 8).

In the EHES 2019 analysis, the odds of being unaware of one’s arterial hypertension were 

significantly higher among men compared with women (OR = 1.63; 95% CI: 1.03–2.59). The 

highest odds of unawareness were observed in participants aged 45–54 years, relative to those 

aged 55–64 years (OR = 2.29; 95% CI: 1.34–3.91). Overweight individuals also demonstrated 

greater odds of being unaware of their hypertension compared with obese individuals (OR = 
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1.67;  95%  CI:  1.00–2.78).  Similarly,  participants  with  a  normal  waist  circumference 

distribution had increased odds of unawareness compared with those with central adiposity 

(OR = 1.88; 95% CI: 1.01–3.51). Finally, individuals without diabetes exhibited significantly 

higher odds of hypertension unawareness compared with participants with diabetes mellitus 

(OR = 2.99; 95% CI: 1.19–7.53) (Table 8).

Our  analysis  did  not  identify  significant  differences  in  the  distribution  of  hypertension 

categories with respect to smoking status or alcohol consumption. In the logistic regression 

models, the odds ratios for both smoking and alcohol intake were not statistically significant 

predictors of hypertension prevalence or hypertension awareness (Table 8). These findings 

suggest that, within this study population, these lifestyle factors may not have shown a strong 

or independent association with hypertension outcomes. One possible explanation is reporting 

bias, whereby individuals with diagnosed hypertension may be more likely to underreport 

unhealthy  behaviours  or  to  report  lifestyle  modifications  following  medical  advice. 

Consequently, the expected associations between smoking, alcohol intake, and hypertension 

may not be fully captured in the self-reported data.

Table 8. Factors affecting the prevalence and awareness of hypertension – odds of health 

outcomes (results of binary logistic regression models weighted and controlled for age and 

sex)

   

Hypertension group
(reference = no hypertension 

group)

Hypertension unaware group
(reference = hypertension aware 

group)

Variable   OR
p-

value
95% 
CI   OR

p-
value

95% 
CI  

Sex Male 2.88
<0.00

1 2.155 3.843 1.63 0.036 1.032 2.590

  Female 1       1      

Age group 25–34 1   1.62 0.328 0.615 4.279

  35–44 2.57 0.001 1.474 4.463 2.26 0.012 1.202 4.265

  45–54 6.25
<0.00

1 3.671 10.65 2.29 0.002 1.344 3.913
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  55–64 12.15
<0.00

1 7.213 20.45 1      

Partner in the household Yes 1       1.02 0.948 0.608 1.701

  No 1.09 0.605 0.786 1.512 1      

Education Primary 2.36 0.035 1.060 5.263 1  

  Vocational 1.78 0.007 1.173 2.708 2.60 0.177 0.648
10.46

9

  Secondary 1.12 0.577 0.757 1.648 3.16 0.104 0.790
12.61

4

  University 1       3.80 0.066 0.916
15.81

0

Household income 
(quintiles) 1st 1.26 0.411 0.726 2.183 1      

  2nd 1.43 0.171 0.857 2.379 1.26 0.627 0.492 3.238

  3rd 1.24 0.365 0.778 1.977 1.42 0.455 0.566 3.543

  4th 0.98 0.947 0.624 1.553 1.33 0.507 0.568 3.127

  5th 1       1.56 0.311 0.660 3.678

Level of urbanization Densely populated areas 1   1  

 
Intermediate density 
areas 1.11 0.588 0.763 1.610 0.88 0.660 0.490 1.573

  Thinly populated areas 1.06 0.765 0.736 1.517 1.02 0.958 0.570 1.808

BMI category Normal 1   1.56 0.232 0.751 3.257

  Overweight 2.33
<0.00

1 1.528 3.540 1.67 0.049 1.002 2.784

  Obese 5.00
<0.00

1 3.275 7.620 1      

Waist circumference Normal fat distribution 1   1.88 0.048 1.006 3.512

 
Moderate central fat 
accumulation 1.45 0.108 0.922 2.282 1.45 0.222 0.797 2.647

 
High central fat 
accumulation 4.02

<0.00
1 2.728 5.912 1      

Smoking Non-smoker 1   1  

  Ex-smoker 1.16 0.493 0.762 1.756 0.83 0.557 0.445 1.547

  Smoker 1.25 0.233 0.867 1.797 1.04 0.884 0.597 1.820

Physical activity 0 2.09 0.001 1.376 3.168 1  

(number of days with PA) 1–2 1.31 0.262 0.817 2.101 1.43 0.229 0.797 2.572

  3+ 1       1.54 0.188 0.809 2.938

Binge drinking never/not in the last 12 
months 1   1  

(6 standard drinks on one less than once a month 0.94 0.714 0.655 1.337 1.00 0.995 0.566 1.761

 occasion) at least once a month 0.77 0.249 0.494 1.201 0.75 0.411 0.370 1.503

Frequency of alcohol 
drinking 5–7 days 1   1  

(days per week) 1–4 days 1.34 0.266 0.801 2.228 1.09 0.821 0.514 2.317

  less 1.45 0.151 0.872 2.420 1.11 0.787 0.514 2.406

  not at all 1.68 0.114 0.883 3.197 1.11 0.841 0.404 3.045

Diabetes no 1   2.99 0.020 1.186 7.532

  prediabetes 1.30 0.139 0.918 1.847 2.49 0.059 0.964 6.439

  yes 3.07 0.001 1.601 5.889 1      

Total cholesterol within the norm 1       0.86 0.540 0.522 1.406
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  high 1.44 0.022 1.055 1.969 1      

HDL-cholesterol within the norm 1   1.21 0.616 0.571 2.571

  high 2.03 0.009 1.198 3.436 1      

LDL-cholesterol within the norm 1       1      

  in risk 1.36 0.053 0.996 1.850 1.39 0.188 0.849 2.290

Triglycerides within the norm 1   0.98 0.948 0.609 1.591

  high 2.10
<0.00

1 1.485 2.977 1      
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5. Discussion

The study highlights a significant public health issue in the Czech Republic, with arterial 

hypertension affecting 36.3% of adults  aged 25–64 years.  Men have a higher prevalence 

(46.0%) than women (26.3%), mirroring global trends. This disparity may be attributed to a 

combination of biological differences, lifestyle behaviours, and health-seeking patterns. Men 

are  more  likely  than  women  to  engage  in  smoking  and  excessive  alcohol  consumption, 

behaviours that have been widely reported in the literature and are considered established risk 

factors for elevated blood pressure, although no statistically significant associations with these 

behaviours were observed in the present study. (10)

5.1. Awareness, treatment, and control of arterial hypertension

In the present study, 64.8% of hypertensive individuals were aware of their condition, with 

women demonstrating significantly higher awareness than men (72.0% vs. 60.9%). Awareness 

is  a  critical  prerequisite  for  effective  treatment  initiation  and  long-term  hypertension 

management. Hypertension awareness and diagnosis are closely linked to a country’s economic 

development and the resources available for primary care and public health systems. Evidence 

from the multinational Prospective Urban Rural Epidemiology (PURE) study, which included 

57,840  individuals  with  hypertension  across  diverse  regions,  demonstrated  substantial 

disparities in hypertension awareness, treatment, and control according to national income 

level.  Overall,  only  46.5%  of  hypertensive  individuals  were  aware  of  their  condition. 

Awareness was highest in upper-middle-income countries (52.5%), followed by high-income 

countries  (49.0%),  lower-middle-income  countries  (43.6%),  and  low-income  countries 

(40.8%). (221) These findings suggest that stronger healthcare infrastructure, greater access to 

routine screening, and higher investment in non-communicable disease prevention contribute 

to improved detection rates in wealthier settings. In contrast, low-income countries often face 
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underfunded health systems, limited access to primary care, and fewer public health initiatives, 

resulting in lower awareness levels. Economic development is also frequently accompanied by 

higher health literacy, which further influences individuals’ likelihood of seeking and receiving 

a diagnosis. The lower awareness observed among men in our study may reflect less frequent 

healthcare utilisation, highlighting the importance of targeted screening strategies and public 

health campaigns aimed at encouraging regular preventive visits among men. (29)

This study showed that 47.6% of hypertensive individuals were receiving antihypertensive 

treatment, with treatment rates higher in women than in men (57.7% vs. 42.0%). Medication 

non-adherence represents a major barrier to effective hypertension management and blood 

pressure  control.  More  intensive  treatment  strategies  often  result  in  polypharmacy  and 

increased pill burden, both of which are associated with poorer adherence. (222,223) Therefore, 

the use of single-pill combinations and simplified once-daily regimens is recommended to 

enhance adherence and improve long-term treatment outcomes.

A substantial proportion of cases of apparent treatment-resistant hypertension are attributable 

to  medication  non-adherence.  (224)  Several  methods  are  available  to  assess  adherence, 

including self-reported measures, pharmacy refill records, biochemical testing, and electronic 

monitoring, each with specific strengths and limitations. Importantly, adherence assessment 

should be conducted using a supportive, non-judgemental, and no-blame approach in order to 

encourage honest reporting and patient engagement. (225)

Barriers to adherence include complex regimens, patients` misconceptions about hypertension, 

socio-economic challenges, and the quality of the physician–patient relationship. Strategies to 

improve adherence  should be multifactorial  and include  treatment  simplification,  tailored 

education, use of digital tools, and strong communication between patients and healthcare 

providers. (1)
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Another important barrier to effective hypertension management is physician inertia. Physician 

inertia refers to the failure or reluctance of clinicians, particularly in primary care, to initiate 

antihypertensive  therapy  or  to  intensify  pharmacological  treatment  in  patients  with 

uncontrolled  blood  pressure.  In  a  survey-based  study  of  outpatient  visits  within  a  large 

Midwestern health system in the United States, treatment was initiated or adjusted in only 38% 

of visits, despite patients having documented hypertension for at least six months before the 

most recent consultation. The most frequently reported reason for not initiating or modifying 

therapy was that physicians were satisfied with the patient’s blood pressure values, citing 

borderline hypertension or perceived adequate systolic or diastolic responses. However, 93% 

of  these  visits  involved  SBP  readings  ≥140  mmHg,  exceeding  guideline-recommended 

thresholds, and 35% involved values ≥150 mmHg. On average, physicians indicated that 150 

mmHg was the lowest SBP level at which they would recommend pharmacological treatment, 

which is considerably higher than current recommendations.  Acceptance of elevated SBP 

therefore contributes to physician inertia and carries important public health implications, 

given the strong association between SBP and cardiovascular disease risk. (226)

Effective blood pressure control (BP <140/90 mmHg) was achieved in 49.4% of those treated, 

with women again showing better control rates (57.4%) compared to men (39.4%). This could 

be due to better medication adherence and lifestyle changes among women. (33)

Despite notable progress in hypertension management in the Czech Republic,  with blood 

pressure control (<140/90 mmHg) improving from just 3.9% in 1985 to 32.9% in 2017 (29, 

227),  overall  control  rates  remain  insufficient.  Compared  to  countries  with  leading 

hypertension control programs, where more than half of hypertensive individuals achieve target 

values  the Czech figures are still markedly lower. Alarmingly, even among patients at the 

highest risk of cardiovascular events—such as those with a history of ischemic heart disease, 

stroke, or transient ischemic attack—control rates are not substantially better. This indicates a 
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systemic shortfall in targeting those who would benefit most from optimal blood pressure 

management.  Furthermore,  the high prevalence of  undiagnosed hypertension significantly 

contributes to delayed treatment and increased risk of preventable cardiovascular morbidity 

and mortality. (30)

Evidence  indicates  that  hypertension  treatment  outcomes  tend  to  be  more  favorable  in 

specialized centers compared to general practitioners' offices. (33, 34)  This difference is likely 

attributable to the more intensive therapeutic approach adopted in specialist settings—such as 

IKEM in the Czech Republic—where patients are more frequently managed with three- or 

four-drug antihypertensive regimens, as documented in relevant studies.

Multiple factors have contributed to the positive trends observed in the prevalence, awareness, 

and control  of  hypertension in  recent  decades.  Key among these  are  enhanced access  to 

healthcare  services  and  antihypertensive  medications,  along  with  evolving  treatment 

paradigms. The routine integration of blood pressure measurement into all clinical encounters

—regardless of provider specialty—has significantly facilitated earlier detection and more 

consistent monitoring of hypertensive patients. Public awareness campaigns emphasizing the 

health risks associated with elevated blood pressure, coupled with the availability of more 

effective antihypertensive agents with improved side-effect profiles, have further supported 

treatment adherence and control. The introduction and widespread adoption of evidence-based 

clinical  guidelines for  hypertension management  have provided clinicians  with structured 

frameworks  to  guide  therapy.  Additionally,  increasing  emphasis  has  been  placed  on 

individualized  lifestyle  interventions  aimed  at  blood  pressure  reduction,  which  have 

complemented pharmacologic strategies. Finally, data from numerous large-scale studies and 

cardiovascular outcome trials (CVOTs) have been instrumental in refining clinical decision-

making.  These  trials  have  not  only  confirmed  the  safety  and  efficacy  of  various 
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antihypertensive regimens but have also shaped treatment guidelines and promoted a more 

holistic approach to cardiovascular risk reduction.

Efforts to address hypertension have evolved over decades, driven by increased awareness, 

medication advancements, and standardised guidelines for blood pressure regulation. Routine 

blood pressure  checks during healthcare  visits  and tailored lifestyle  adjustments  are  now 

common practice. Insights from CVOTs have played a crucial role in shaping clinical practice 

and improving hypertension control rates.

5.2. Age-related trends

Hypertension prevalence increased progressively with age, reaching its highest level in the 55–

64-year age group, which is consistent with age-related physiological changes such as arterial 

stiffening and increased peripheral vascular resistance. Awareness of hypertension also rose 

markedly with age, from 8.1% in participants aged 25–34 years to 45.9% in those aged 55–64 

years,  indicating that  older  adults  are  more likely to  receive a  diagnosis  and appropriate 

treatment. (228)

5.3. Metabolic factors

The present analysis demonstrated a significant association between certain metabolic risk 

factors—specifically elevated total cholesterol and triglyceride levels—and the prevalence of 

arterial hypertension among Czech adults. Participants with total cholesterol in the high-risk 

category had 1.44-fold higher odds of hypertension (95% CI: 1.06–1.97), while those with 

elevated triglycerides exhibited more than twice the odds (OR = 2.10; 95% CI: 1.49–2.98). 

These  findings  align  with  established  pathophysiological  mechanisms  linking  lipid 

abnormalities  to  impaired  blood  pressure  regulation.  Dyslipidemia—characterized  by 

increased levels of total cholesterol, LDL cholesterol, or triglycerides, and/or reduced HDL 
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cholesterol—contributes  to  arterial  stiffening,  endothelial  dysfunction,  and  atherosclerotic 

vascular changes, all of which facilitate the development and progression of hypertension. 

(229)

Moreover,  elevated  triglyceride  levels  are  a  key  component  of  metabolic  syndrome,  a 

constellation of interrelated cardiometabolic risk factors that includes arterial hypertension, 

insulin  resistance,  type  2  diabetes  mellitus,  and  central  obesity.  (230)  This  clustering  of 

metabolic  abnormalities  is  increasingly  recognised  as  part  of  a  broader  cardio-kidney-

metabolic  (CKM)  disease  continuum.  These  results  reinforce  the  need  to  target  lipid 

abnormalities  within  an  integrated  strategy  for  cardiovascular  disease  prevention  and 

hypertension control in the Czech population. 

When  compared  with  the  Czech  post-MONICA  study  conducted  in  2015–2018,  which 

included the same age group, EHES 2019 findings suggest a modest reduction in mean total 

cholesterol levels. In the post-MONICA sample, mean cholesterol values were 5.26 mmol/L in 

men and 5.28 mmol/L in women, with dyslipidemia observed in 80.5% of men and 72.7% of 

women—and exceeding 90% in individuals aged 55–64. (27) In a global context, average 

cholesterol levels are lowest in Western Europe (4.79 mmol/L in men, 4.91 mmol/L in women) 

and highest in Eastern Europe (4.96 mmol/L in both sexes) (231), yet EHES 2019 data indicate 

that Czech adults exhibited even higher mean cholesterol levels than these regional averages. 

(213)

In this study, diabetes mellitus was identified as a significant predictor of arterial hypertension. 

Individuals with diabetes had more than threefold higher odds of being hypertensive compared 

with those without diabetes (OR = 3.07, 95% CI: 1.60–5.89). This strong association aligns 

with established evidence highlighting the interconnected pathophysiology of diabetes and 
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hypertension, which share underlying mechanisms such as insulin resistance, chronic low-

grade inflammation, and vascular remodelling. (232, 233)

Moreover,  participants with diabetes demonstrated significantly higher awareness of  their 

hypertensive status. In contrast, individuals without diabetes were nearly three times more 

likely to be unaware of their hypertension (OR = 2.99; 95% CI: 1.19–7.53). This disparity 

likely reflects more frequent healthcare utilisation among patients with diabetes, for whom 

routine  clinical  follow-up  includes  regular  blood  pressure  monitoring.  These  findings 

underscore  the  importance  of  integrated  care  approaches  that  incorporate  hypertension 

detection and control within the broader framework of diabetes management.

5.4. Socioeconomic and lifestyle factors

This study identified a significant association between lower educational attainment and a 

higher prevalence of hypertension. Participants with primary education exhibited the highest 

prevalence (47.2%), whereas those with secondary or higher education had substantially lower 

rates. These findings suggest that education plays an important role in the prevention and 

management of hypertension, potentially through its close relationship with health literacy. 

Individuals with lower educational attainment may experience greater difficulty accessing, 

understanding, or applying health information, which may reduce adherence to preventive 

recommendations and medical advice. Strengthening targeted health education and awareness 

initiatives may therefore help reduce hypertension burden in these populations. (234)

In this study, both obesity and physical inactivity were strongly associated with hypertension. 

Participants classified as obese according to BMI had fivefold higher odds of hypertension (OR 

= 5.00; 95% CI: 3.28–7.62), and those with increased waist circumference indicative of central 

adiposity had similarly elevated risk (OR = 4.02; 95% CI: 2.73–5.91). A sedentary lifestyle, 

defined  as  reporting  no  days  of  physical  activity  per  week,  was  also  associated  with 
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significantly higher odds of hypertension compared with individuals engaging in physical 

activity on at least three days per week (OR = 2.09; 95% CI: 1.38–3.17). These findings are 

consistent with previous evidence demonstrating that excess adiposity and insufficient physical 

activity  promote  hypertension  through  multiple  metabolic,  inflammatory,  and  vascular 

mechanisms.

Awareness of hypertension was significantly lower among overweight individuals compared 

with those classified as obese (OR = 1.67; 95% CI: 1.00–2.78), and similarly lower among 

participants with normal waist circumference compared with those with central obesity (OR = 

1.88; 95% CI: 1.01–3.51). These findings suggest that individuals with more pronounced or 

advanced obesity may be more likely to receive a hypertension diagnosis, potentially due to 

increased  healthcare  utilisation  or  greater  clinical  suspicion.  The  results  highlight  the 

importance of public health strategies that promote healthy dietary habits and physical activity 

not only in high-risk groups, but also among individuals who have not yet reached the most 

severe obesity categories. (235) Globally, rates of overweight and obesity remain high and 

continue  to  rise,  with  obesity  now  more  prevalent  than  underweight  in  many  regions 

worldwide. (10)

5.5. Comparison with previous studies in the Czech Republic

The Czech EHES surveys conducted in 2014 and 2019 used a harmonised methodology, 

enabling direct comparison of the health status of adults aged 25–64 years. According to the 

official EHES 2019 report, differences in mean systolic and diastolic blood pressure between 

the two survey waves were formally tested using unpaired t-tests and were not statistically 

significant, despite small numerical increases.

Accordingly, mean systolic and diastolic blood pressure values remained largely stable over 

time. In men, mean systolic blood pressure was 130.7 mmHg in 2014 and 131.4 mmHg in 
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2019, while mean diastolic blood pressure was 82.5 and 83.8 mmHg, respectively. In women, 

mean systolic blood pressure increased slightly from 117.8 to 119.0 mmHg and mean diastolic 

blood pressure from 78.1 to 79.0 mmHg.

Hypertension  prevalence  showed  no  meaningful  change  between  the  two  survey  waves. 

Among men, prevalence remained high and essentially unchanged (47.0% in 2014 vs 46.0% 

in 2019), while among women it remained stable at 26.3% in both years.

Awareness among men remained stable (60.3% vs 60.9%) but declined among women (76.2% 

vs 72.0%). The proportion of hypertensive individuals receiving treatment decreased in both 

sexes, from 48.0% to 42.0% in men and from 62.3% to 57.7% in women. Similarly, blood 

pressure control (<140/90 mmHg) declined between surveys, from 47.1% to 39.4% in men and 

from 66.3% to 57.4% in women.

Although formal statistical testing of temporal differences was available only for mean blood 

pressure values, the consistent direction of change in hypertension awareness, treatment, and 

control suggests stagnation—or even potential deterioration—in the hypertension care cascade 

among  Czech  adults  between  2014  and  2019,  with  persistent  sex  differences.  Table  9 

summarises changes in hypertension prevalence, awareness, treatment, and control between 

EHES 2014 and EHES 2019. (28, 213)
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Table 9. Comparison of hypertension prevalence, awareness, treatment, and control between 

EHES 2014 and EHES 2019, population aged 25–64 years (%) 

Furthermore, a nationwide cross-sectional study conducted in 2007/2008 across nine districts 

of the Czech Republic (n = 2,246) reported hypertension awareness of 68.4% in men and 71.4% 

in women, with treatment rates of 58.2% and 58.9%, respectively. (25) In comparison, EHES 

2019 documented awareness of 60.9% in men and 72.0% in women and lower treatment rates 

of 42.0% in men and 57.7% in women, indicating no sustained improvement in hypertension 

treatment  rates  and supporting the observed stagnation in hypertension management  over 

time.

5.6. International comparisons

To place our findings in a global context, selected international reference studies were used for 

comparison. Internationally, the prevalence of hypertension in the Czech Republic remains 

higher  than  the  global  average,  although  lower  than  that  reported  in  some neighbouring 

Men Women

Indicator 2014 2019 2014 2019

Hypertension prevalence 47.0 46.0 26.3 26.3

Hypertension awareness 60.3 60.9 76.2 72.0

Hypertension treatment 48.0 42.0 62.3 57.7

Hypertension control (<140/90 mmHg) 47.1 39.4 66.3 57.4
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countries. This pattern likely reflects both the impact of national public health interventions 

and the need for continued efforts to further improve hypertension prevention and management. 

(10)  Key  indicators  from  EHES  2019  are  compared  with  selected  population-based 

international studies in Table 10.

Table 10. Comparison of hypertension prevalence, awareness, treatment, and control across 

selected national and international studies

Indicator
EHES 2019 (Czech 

Republic)
UK Biobank (UK)

NATPOL PLUS 2002 

(Poland)

Study design
Cross-sectional, population-

based

Cross-sectional, population-

based cohort

Cross-sectional, population-

based

Study period 2019

2006–2010 

(published 2021)

2002

Sample size (n) 1057 99,468 3,051

Population Adults 25–64 years

Previously diagnosed and 

treated hypertensive adults 

aged 40-69

Adults 18–93 years

Hypertension prevalence 

(%)
36.3 55.8† 29.0

Hypertension awareness 

(%)
64.8 53.1 ~66.0
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Hypertension treatment 

(%)
47.6 NR NR

BP control <140/90 

mmHg (%)
49.4 38.1 12.0

†  UK  Biobank  included  only  previously  diagnosed  and  treated  hypertensive  individuals;  prevalence  and  

awareness  are  therefore  not  directly  comparable  with  population-based  surveys.  NR  =  not  reported.  

Differences  in  age  range,  inclusion  criteria,  and  methodology  should  be  considered  when  interpreting  

comparisons.

One  notable  example  is  a  large  cross-sectional  population-based  study  including  99,468 

previously diagnosed and treated hypertensive individuals enrolled in the UK Biobank between 

2006 and 2010. In this cohort, 55.8% had uncontrolled blood pressure (≥140/90 mmHg) despite 

ongoing treatment, while 53.1% reported being aware of their hypertension diagnosis. The 

study further reported that only 38.1% of treated participants achieved blood pressure control 

(<140/90 mmHg). This control rate was lower than that observed in our study, where blood 

pressure control (<140/90 mmHg) was achieved in 49.4% of treated individuals.

For  comparison with  European countries  with  similar  healthcare  resources,  we examined 

studies such as the NATPOL PLUS survey, conducted in 2002 on a representative sample of 

3,051 Polish adults aged 18–93 years. (234) This study reported a hypertension prevalence of 

29% in both men and women, with approximately two-thirds of hypertensive individuals being 

aware of their condition. However, blood pressure control was achieved in only 12% of cases, 

underscoring that despite a substantial hypertension burden, the Czech Republic has made 

greater progress in improving hypertension control.

Additional insight is provided by the global NCD-RisC analysis, which incorporated data from 

the Czech Republic and examined hypertension treatment and control outcomes between 1990 
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and 2019. (10) By 2019, average blood pressure control rates were 23% in women and 18% in 

men. In the same year, the highest control levels—exceeding 50%—were observed in South 

Korea, Canada, and Iceland, followed by countries such as the United States, Costa Rica, 

Germany, Portugal, and Taiwan. In contrast, control rates remained below 10% for both sexes 

in Nepal, Indonesia, and several countries across sub-Saharan Africa and Oceania, as well as 

for men in parts of North Africa, Central and South Asia, and Eastern Europe. Although most  

countries have shown improvements since 1990, progress has been minimal in much of sub-

Saharan  Africa  and  Oceania.  The  most  substantial  gains  have  occurred  in  high-income 

countries,  Central  Europe,  and  several  upper-middle-income  nations,  including  recently 

transitioned high-income economies such as Costa Rica, Taiwan, Kazakhstan, South Africa, 

Brazil, Chile, Turkey, and Iran. Across most settings, women consistently achieved higher 

treatment and control rates than men, although the gender gap was narrower in high-income 

countries.

Hypertension control in high-risk populations can be further illustrated by the LEADER trial, 

which included 9,340 patients with type 2 diabetes mellitus from 410 centres in 32 countries, 

with a mean diabetes duration of 12.7 years (SD ±8.0). (237) In this cohort, only 26% achieved 

the stricter target of <130/80 mmHg, a figure closely comparable to the 29.1% control rate  

observed among Czech diabetic patients at the same threshold. (35)

5.7. Limitations of the study

This study’s cross-sectional design limits the ability to establish causal relationships between 

hypertension and associated risk factors. Longitudinal research is needed to clarify temporal 

dynamics. The reliance on self-reported data, particularly regarding lifestyle behaviours and 

health-seeking practices, may introduce reporting bias. The response rate of 25% could limit 

the generalisability of findings, underscoring the need for strategies to improve participation in 



80

future surveys. Although the study sought broad regional representation, certain areas may be 

underrepresented; future work should aim for more comprehensive geographic coverage to 

capture regional variation in hypertension prevalence and management.

Data weighting was conducted only by sex and age to reflect the population structure for the 

given year.  A comparison of  respondents  and non-respondents,  based on items from the 

Minimum European Health Module, revealed no significant differences in subjective health or 

activity limitations (GALI indicator). However, self-reported chronic disease prevalence was 

higher  among EHES respondents  (45%)  than  non-respondents  (38%),  possibly  reflecting 

greater health awareness rather than true differences in health status. This suggests minimal 

risk of major bias, though some response bias cannot be excluded.

In assessing hypertension management,  antihypertensive medication use was self-reported 

without verification of specific drugs, dosages, or adherence. Non-adherence can significantly 

influence blood pressure control and may have affected prevalence and awareness estimates. 

Prediabetes was defined exclusively by HbA1c values, without confirmation through fasting 

plasma  glucose  or  oral  glucose  tolerance  tests,  potentially  leading  to  misclassification. 

Similarly, lipid risk categories were based on general cut-off values rather than stratified by 

individual cardiovascular risk profiles, which may limit the precision of risk estimation. A 

more detailed assessment—including genetic, environmental, and behavioural risk factors—

would enhance understanding of hypertension patterns in the Czech population.

5.8. Public health implications

These findings carry important public health implications. Targeted strategies are needed to 

improve hypertension awareness, particularly among men, younger adults, and individuals 

with lower educational attainment. Opportunistic blood pressure screening in primary care, 
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workplaces, and community settings could support earlier detection and timely intervention. 

Preventive  approaches  emphasising  physical  activity,  healthy  dietary  patterns,  weight 

management,  smoking cessation,  and reduced alcohol intake should be promoted through 

accessible programmes that support healthier choices at the population level. Furthermore, 

integrating hypertension detection and management into existing chronic disease programmes, 

such as those addressing diabetes or dyslipidaemia, could improve efficiency of care delivery. 

At the policy level, expanding access to simplified treatment regimens such as single-pill  

combinations may enhance adherence, especially among younger patients who may otherwise 

face decades of therapy if hypertension remains poorly controlled.

The EHES 2019 findings indicate a clear age-related gradient in the prevalence of arterial 

hypertension  among  Czech  adults.  A  statistically  significant  increase  in  the  odds  of 

hypertension was already evident in individuals aged 35–44 years, with a more pronounced 

rise from the 45–54-year age group onward and the highest odds observed among those aged 

55–64 years. From a population prevention perspective, these results suggest that primary 

prevention  strategies  should  place  greater  emphasis  on  younger  and  middle-aged  adults, 

particularly those aged 45 years and older. Early targeting of modifiable risk factors, before the 

age groups with the steepest rise in prevalence are reached, may contribute to reducing the 

overall burden of arterial hypertension. Importantly, individuals aged 45–54 years represent a 

critical  group  in  which  hypertension  prevalence  is  already  substantially  elevated,  while 

awareness remains relatively low, identifying this age range as a clinically relevant target for 

intensified blood pressure screening and early preventive interventions.

In the Czech Republic, all insured adults are entitled to regular preventive examinations at 

defined intervals, provided free of charge. These examinations support early disease detection 

and the timely initiation of treatment, even among asymptomatic individuals. A substantial 
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proportion of chronic diseases, particularly cardiovascular conditions, is preventable,  with 

estimates suggesting that up to 80% of cases may be influenced by lifestyle-related factors.  

Nevertheless, early identification and effective management remain essential, as hypertension, 

diabetes mellitus, and hypercholesterolaemia often progress silently for many years before 

clinical symptoms emerge.

A  general  preventive  examination  typically  comprises  medical  history,  blood  pressure 

measurement, height and weight assessment, dipstick urinalysis, vaccination review, and age-

specific screening tests. These include fasting plasma glucose measurement from the age of 40 

years, lipid profiling at least once every ten years, and faecal occult blood testing from the age 

of 50 years. Importantly, a single blood pressure reading or isolated laboratory test without 

appropriate clinical context cannot be regarded as a comprehensive preventive examination. 

(28, 213)

The WHO defines screening as the systematic use of specific tests or examinations to identify 

previously undiagnosed conditions in asymptomatic individuals, with the aim of enabling early 

intervention and improved outcomes. (238) Although screening tests are not entirely precise, 

they remain essential for detecting individuals at increased risk and directing them toward 

further diagnostic or preventive measures, such as lifestyle programmes. (239) Cardiovascular 

screening specifically facilitates timely prevention. Despite these benefits, only approximately 

25% of Czech adults participated in preventive check-ups in 2017, a figure largely unchanged 

over the past decade. (240) In 2019, half of men and 43% of women underwent a preventive 

examination with their general practitioner; however, 9% of men and 12% of women had not 

attended such an examination for more than three years. (213)

The HES offers a methodological advantage by combining self-reported information with 

objective clinical measurements, providing a more accurate picture of population health. As 
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such, HES is a critical element of a national health information system. (241) Standardised data 

collection, aligned with European health indicators,  is  essential  for evidence-based public 

health policy, evaluation of health trends, and design of targeted interventions. (3, 215) The 

EHES strengthens this further by incorporating clinical measurements and biological samples, 

enhancing data accuracy and enabling international comparisons. The 2019 Czech EHES round 

followed harmonised European protocols, ensuring methodological consistency. (213)

5.9. Implications for prevention and future research

This  study  provides  up-to-date,  population-based  evidence  on  hypertension  in  the  Czech 

Republic,  addressing an important  knowledge gap in  Central  and Eastern  Europe,  where 

nationally  representative  data  remain  limited.  Although  hypertension  prevalence  and 

management have been extensively investigated worldwide, including in large-scale studies 

from China and India, (24, 242, 243) relatively few recent analyses have focused on this region. 

Drawing on data from the 2019 EHES, our findings offer region-specific insights that are 

essential for guiding national prevention programmes and for supporting efforts to reduce 

cardiovascular health inequalities within the broader European context.

Compared with earlier Czech investigations, particularly the MONICA and post-MONICA 

projects,  (27)  this  study  provides  an  updated  assessment  of  hypertension  prevalence, 

awareness, treatment, and control, reflecting recent shifts in risk factor patterns, healthcare 

access, and therapeutic management. Such updates are especially relevant in the context of 

evolving clinical guidelines and changing public health priorities. The study further highlights 

important sex differences in hypertension awareness and treatment, underscoring the need for 

gender-sensitive  prevention  strategies.  The  application  of  two  blood  pressure  control 

thresholds (<140/90 mmHg and <130/80 mmHg) offers a more nuanced evaluation of control 

rates, consistent with contemporary international recommendations. In addition, the inclusion 
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of younger  adults  (<40 years)  addresses  a  gap identified  in  the  2024 ESC Hypertension 

Guidelines,  (1)  while  the  examination  of  sociodemographic,  metabolic,  and  lifestyle 

determinants strengthens the evidence base for targeted prevention and improved hypertension 

management.

Several areas warrant further investigation. The cross-sectional design of this study limits 

causal inference; therefore, longitudinal research is needed to clarify temporal relationships 

between risk factors and the development of hypertension. Expanding survey participation and 

ensuring  broader  geographic  coverage  would  strengthen  population  representativeness. 

Verification of antihypertensive medication use and adherence,  alongside a more detailed 

assessment of glucose metabolism, lipid profiles, and genetic or environmental influences, 

could  improve  the  precision  of  determinant  identification.  Future  studies  should  also 

incorporate validated adherence measures, comprehensive cardiovascular risk stratification, 

and qualitative research involving both patients and clinicians to better understand barriers to 

diagnosis, treatment initiation, and sustained adherence. Collectively, these research directions 

would deepen understanding of hypertension dynamics in the Czech population and support 

the development of more effective prevention and management strategies.

5.10. Recommendations for the public

Hypertension is highly prevalent, yet largely preventable and effectively treatable. Regular 

preventive examinations, including routine blood pressure measurement, are essential even in 

the absence of symptoms, as hypertension often remains silent for many years. Adults should 

aim to engage in at least 150 minutes of moderate-intensity physical activity per week, follow 

a diet rich in fruits, vegetables, and whole grains while reducing salt and saturated fat intake, 

maintain a healthy body weight, and avoid tobacco use and excessive alcohol consumption. 

Individuals diagnosed with hypertension should adhere to prescribed antihypertensive therapy 
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and attend regular follow-up visits to ensure treatment is optimally adjusted when necessary. 

Greater awareness of personal cardiovascular risk factors, proactive engagement in preventive 

care,  and  sustained  healthy  lifestyle  habits  are  fundamental  to  reducing  the  burden  of 

hypertension and improving cardiovascular health outcomes in the Czech population.
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6. Conclusions and Evaluation of Aims and Hypotheses

This study provides a comprehensive, nationally representative assessment of hypertension 

among  Czech  adults  aged  25–64  years,  offering  valuable  insight  into  its  prevalence, 

management, and associated risk factors. Hypertension was found to affect more than one-third 

of the adult population, with a substantially higher prevalence observed in men compared with 

women. Sex differences were also evident across the hypertension care cascade, including 

awareness,  treatment,  and  control,  with  women  consistently  achieving  more  favourable 

outcomes across all indicators.

Hypothesis 1: The prevalence of arterial hypertension among Czech adults remains high, 

affecting more than 30% of individuals, with men more affected than women, and the 

overall  prevalence  exceeding  the  European  average.

This hypothesis was confirmed. In EHES 2019, the overall prevalence of hypertension was 

36.3%, with a substantially higher prevalence in men than in women (46.0% vs. 26.3%). These 

values exceed the European average and are consistent with earlier Czech and international 

epidemiological studies. Together, these findings highlight the persistent public health burden 

of hypertension in the Czech Republic, particularly among men.

Hypothesis  2:  Awareness  of  hypertension  among  Czech  adults  is  expected  to  be 

approximately  65%,  with  women  showing  higher  awareness  than  men.

This hypothesis was confirmed. Among individuals identified with hypertension, 64.8% were 

aware of their diagnosis, with awareness significantly higher in women than in men (72.0% vs. 

60.9%, p = 0.027). Although overall awareness levels are moderately high, the observed sex 

difference  indicates  that  a  substantial  proportion  of  men  with  hypertension  remain 

undiagnosed. This disparity may reflect differences in healthcare utilisation and health-seeking 
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behaviour, as women are often more likely to attend preventive examinations and engage in 

lifestyle modification.

Hypothesis 3: Blood pressure control among treated individuals remains suboptimal. 

Control at the <130/80 mmHg threshold is expected to be around 10%, and at the <140/90 

mmHg threshold approximately 50%, with women achieving better control than men at 

both  levels.

This hypothesis was confirmed. Hypertension control rates were 10.4% under the <130/80 

mmHg threshold (17.9% in women vs. 4.6% in men, p = 0.003) and 49.4% under the <140/90 

mmHg threshold (57.4% in women vs. 39.4% in men, p = 0.033). These findings confirm that, 

despite relatively high levels of  awareness and treatment,  blood pressure control  remains 

inadequate, particularly when applying the stricter target. The results demonstrate a clear gap 

between diagnosis and successful long-term management, with women consistently achieving 

better control than men. This disparity may reflect a combination of biological factors, lifestyle 

behaviours, and differences in healthcare utilisation and health-seeking patterns.

Hypothesis  4:  Sociodemographic,  lifestyle,  and clinical  factors  significantly  influence 

hypertension  outcomes.  Older  age,  male  sex,  lower  education,  obesity,  larger  waist 

circumference,  physical  inactivity,  diabetes,  adverse  lipid  profiles,  smoking,  alcohol 

consumption,  and  level  of  urbanisation  are  expected  to  be  associated  with  higher 

prevalence  and  lower  awareness  of  hypertension.

This hypothesis was partially confirmed. Age, sex, educational attainment, body mass index 

(BMI), waist circumference, physical inactivity, diabetes mellitus, and adverse lipid profiles 

were  significantly  associated  with  hypertension  prevalence  and  awareness.  In  contrast, 

smoking  status,  alcohol  consumption,  and  level  of  urbanisation  were  not  significantly 

associated with hypertension outcomes in this dataset. These findings underline the strong 
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influence of demographic and metabolic risk factors in shaping hypertension patterns, while 

also highlighting the complexity of behavioural and environmental determinants. The absence 

of  significant  associations  with  smoking  and  alcohol  intake—despite  their  established 

contribution to cardiovascular risk—may reflect an inverse relationship in the present data, 

potentially driven by reporting bias. Individuals diagnosed with hypertension may be more 

likely to report healthier behaviours, such as reduced smoking or alcohol consumption, without 

necessarily  adhering  to  these  behaviours  consistently,  thereby  obscuring  expected 

associations.



89

7. Summary

This  dissertation  examined  the  prevalence,  awareness,  treatment,  and  control  of  arterial 

hypertension, as well as associated sociodemographic, lifestyle, and clinical risk factors, among 

Czech adults aged 25–64 years using data from the 2019 European Health Examination Survey 

(EHES). The study provides an updated, nationally representative assessment of hypertension 

in Czechia, addressing an important evidence gap in Central and Eastern Europe. A cross-

sectional  analysis  was  conducted  among  1,056  participants  who  underwent  standardised 

medical  examinations,  including  blood  pressure  measurement  and  blood  sampling. 

Hypertension was defined as systolic blood pressure (SBP) and/or diastolic blood pressure 

(DBP) ≥140/90 mmHg, based on the mean of the second and third readings taken one minute  

apart, and/or current antihypertensive treatment. Awareness was assessed using self-reported 

prior diagnosis, and blood pressure control was evaluated as <130/80 mmHg (control 1) or 

<140/90 mmHg (control 2).

Hypertension was present in 36.3% of Czech adults, with a substantially higher prevalence in 

men than in women (46.0% vs. 26.3%). Awareness among individuals with hypertension was 

64.8%, with women demonstrating significantly higher awareness, treatment, and control rates 

compared  with  men.  Overall,  47.6%  of  hypertensive  individuals  reported  receiving 

antihypertensive therapy, and blood pressure control was achieved in 10.4% under the <130/80 

mmHg threshold (control 1) and in 49.4% under the <140/90 mmHg threshold (control 2), 

again  with  consistently  better  outcomes  in  women.  The  study  also  identified  important 

sociodemographic, metabolic, and lifestyle determinants of hypertension, including obesity, 

physical inactivity, dyslipidaemia, diabetes mellitus, and lower educational attainment.

An important contribution of this study is the inclusion of younger adults (<40 years), directly 

addressing the lack of epidemiological evidence on hypertension prevalence in younger age 
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groups highlighted in the 2024 ESC Hypertension Guidelines, and underscoring the importance 

of early detection in reducing lifetime cardiovascular risk.

Taken together, these results demonstrate that hypertension continues to pose a major public 

health challenge in Czechia. Strengthening preventive strategies, enhancing early detection, 

and improving adherence to effective treatment regimens are essential to reducing the burden 

of hypertension and its cardiovascular consequences.

All  four hypotheses were fully or partially confirmed. Hypothesis 1,  concerning the high 

prevalence of hypertension and its greater burden among men, was confirmed. Hypothesis 2, 

addressing  hypertension  awareness,  was  also  confirmed,  with  women  demonstrating 

significantly higher awareness than men. Hypothesis 3, focused on blood pressure control, was 

confirmed and showed that control remains suboptimal, with marked sex differences. Finally,  

Hypothesis  4  was  partially  confirmed:  demographic  and  metabolic  factors  were  strongly 

associated with hypertension outcomes, whereas smoking, alcohol consumption, and level of 

urbanisation were not significantly associated in this dataset.
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8. Souhrn

Tato disertační práce se zabývala prevalencí, informovaností, léčbou a kontrolou arteriální 

hypertenze, stejně jako souvisejícími sociodemografickými, životními a klinickými rizikovými 

faktory u dospělých obyvatel České republiky ve věku 25–64 let na základě dat z Evropského 

zdravotního  vyšetřovacího  šetření  (EHES)  z  roku  2019.  Studie  poskytuje  aktualizované, 

národně  reprezentativní  hodnocení  hypertenze  v  České  republice  a  přispívá  k  zaplnění 

významné mezery v dostupných epidemiologických důkazech ve střední a východní Evropě. 

Průřezová  analýza  byla  provedena  u  1  056  účastníků,  kteří  podstoupili  standardizované 

lékařské vyšetření zahrnující měření krevního tlaku a odběr krve. Hypertenze byla definována 

jako systolický krevní tlak (STK) a/nebo diastolický krevní tlak (DTK) ≥140/90 mmHg, na 

základě průměru druhého a třetího měření provedeného s odstupem jedné minuty, a/nebo 

současná  antihypertenzní  léčba.  Informovanost  byla  hodnocena  na  základě  respondentem 

udané předchozí diagnózy a kontrola krevního tlaku byla posuzována při hodnotách <130/80 

mmHg (kontrola 1) nebo <140/90 mmHg (kontrola 2).

Hypertenze byla přítomna u 36,3 % české dospělé populace, přičemž prevalence byla výrazně 

vyšší u mužů než u žen (46,0 % vs. 26,3 %). Informovanost mezi osobami s hypertenzí dosáhla 

64,8 %, přičemž ženy vykazovaly statisticky významně vyšší míru informovanosti, léčby i 

kontroly  ve  srovnání  s  muži.  Celkově  47,6  %  osob  s  hypertenzí  uvedlo,  že  užívá 

antihypertenzní léčbu, a kontroly krevního tlaku bylo dosaženo u 10,4 % při prahu <130/80 

mmHg (kontrola 1) a u 49,4 % při prahu <140/90 mmHg (kontrola 2), opět s konzistentně 

lepšími  výsledky  u  žen.  Studie  rovněž  identifikovala  významné  sociodemografické, 

metabolické  a  životní  determinanty  hypertenze,  včetně  obezity,  fyzické  neaktivity, 

dyslipidémie, diabetu mellitu a nižšího vzdělání.
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Důležitým přínosem této studie je zahrnutí mladších dospělých osob (<40 let), čímž přímo 

reaguje  na  nedostatek  epidemiologických  důkazů  o  prevalenci  hypertenze  v  mladších 

věkových skupinách, který byl zdůrazněn v doporučeních ESC pro hypertenzi z roku 2024, a 

podtrhuje význam časného záchytu pro snížení celoživotního kardiovaskulárního rizika.

Souhrnně tyto výsledky ukazují,  že  hypertenze nadále představuje významnou výzvu pro 

veřejné zdraví v České republice. Posílení preventivních strategií, zlepšení časného záchytu a 

zvýšení adherence k účinným léčebným režimům jsou nezbytné pro snížení zátěže hypertenze 

a jejích kardiovaskulárních následků.

Všechny čtyři hypotézy byly plně nebo částečně potvrzeny. Hypotéza 1, týkající se vysoké 

prevalence hypertenze a její větší zátěže u mužů, byla potvrzena. Hypotéza 2, zaměřená na 

informovanost  o  hypertenzi,  byla  rovněž  potvrzena,  přičemž  ženy  vykazovaly  statisticky 

významně vyšší informovanost než muži. Hypotéza 3, zaměřená na kontrolu krevního tlaku, 

byla  potvrzena  a  ukázala,  že  kontrola  zůstává  nedostatečná,  s  výraznými  rozdíly  mezi 

pohlavími. Hypotéza 4 byla částečně potvrzena: demografické a metabolické faktory byly silně 

asociovány s výsledky hypertenze, zatímco kouření, konzumace alkoholu a úroveň urbanizace 

nebyly v tomto souboru statisticky významně asociovány.
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