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Summary

This doctoral thesis 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  European  Society  of  Cardiology  (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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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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1. Introduction

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)

2. Aims of the study and hypotheses

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 cardiovascular disease (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 
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and  strengthen  public  health  strategies,  improve  the  detection  and  management  of 

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

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

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

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.

Hypothesis 2 

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

with higher awareness observed in women than in men.

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.

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, 



10

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

prevalence of hypertension and lower levels of hypertension awareness.

3. Methods and statistical analysis

Study design and population

This doctoral thesis is based on data from the Czech European Health Examination Survey 

(EHES)  2019,  which  aimed  to  obtain  up-to-date  and  standardized  information  on  non-

communicable diseases and their major risk factors in the Czech adult population. (11) The 

Czech EHES represents part of the European system of health monitoring coordinated at the 

international level, with harmonised methodology described in the EHES Manual. (12)

In the Czech Republic, the EHES survey was implemented under the authority of the National 

Institute of Public Health (SZÚ), in cooperation with the Institute of Health Information and 

Statistics (ÚZIS ČR) and the Czech Statistical Office (ČSÚ). (11) Data collection took place 

between July 2019 and February 2020 and combined questionnaire-based information from the 

European Health Interview Survey (EHIS) with objective clinical  measurements  obtained 

during the EHES examination phase. (11)

The  target  population  of  EHES  consisted  of  adults  aged  25–64  years,  representing  the 

economically  productive  segment  of  the  population,  in  whom  hypertension  and  other 

cardiometabolic risk factors frequently begin to develop while remaining underdiagnosed and 

undertreated. (11) All EHIS respondents within this age range (n = 4,297) were invited to 

participate  in  the  clinical  examination.  A  total  of  1,056  individuals  attended  the  health 

assessment, corresponding to a final response rate of 25%. (11)
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Clinical  examinations  were  conducted  across  80  examination  sites  throughout  the  Czech 

Republic,  including  facilities  managed  by  SZÚ,  regional  public  health  authorities,  and 

collaborating medical institutions. Venous blood samples were analysed in accredited clinical 

biochemistry laboratories compliant with ČSN EN ISO 15189 quality standards. (12)

Clinical and biochemical measurements

The EHES health examination lasted approximately 30 minutes and included anthropometric 

measurements, blood pressure assessment, and venous blood sampling. (12) Height, weight, 

waist circumference, SBP and DBP were measured using standardized European protocols. 

Blood pressure was assessed using an automated oscillometric device under quiet, controlled 

conditions after at least five minutes of seated rest. Three consecutive measurements were 

obtained at one-minute intervals, and the mean of the second and third readings was used for 

statistical analysis in order to minimise initial measurement variability. (12)

Blood samples were collected without the requirement for fasting and analysed for glycated 

haemoglobin  (HbA1c),  total  cholesterol,  high-density  lipoprotein  (HDL)  cholesterol,  and 

triglycerides, while low-density lipoprotein (LDL) cholesterol was either measured directly or 

calculated depending on laboratory procedures.  (12)  The proportion of  missing data  was 

negligible and did not affect the validity of the analyses.

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 current use of 

antihypertensive medication. (3) Awareness was defined as the proportion of individuals with 

hypertension who reported having been previously informed of the diagnosis by a health 
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professional. Participants with elevated blood pressure during the examination but without a 

prior diagnosis were classified as unaware.

Treatment was defined as the proportion of aware hypertensive individuals who reported 

current use of antihypertensive medication. Control of hypertension was evaluated among 

treated individuals using two thresholds: blood pressure <140/90 mmHg and the stricter target 

<130/80 mmHg.

Covariates

Information on sociodemographic characteristics, lifestyle factors and medical history was 

obtained through standardized health questionnaires. Covariates included age, sex, education, 

household  income,  degree  of  urbanisation,  smoking  status,  physical  activity,  alcohol 

consumption, and self-reported diabetes mellitus. (11) Clinical covariates included BMI, lipid 

parameters, and HbA1c levels obtained from the examination.

Statistical analysis

All  collected data  were fully  anonymized prior  to  statistical  processing.  The dataset  was 

weighted by age and sex in order to reflect the demographic structure of the Czech population 

aged 25–64 years in 2019. Weighted descriptive statistics were used to summarise population 

characteristics and to estimate the prevalence of hypertension and associated cardiometabolic 

risk factors.

Differences in continuous variables were assessed using independent-samples t-tests, while 

categorical  distributions  were  compared  using  Pearson’s  χ²  test.  A  p-value  <0.05  was 

considered statistically significant. Sex-specific estimates of prevalence, awareness, treatment 

and control were reported, and combined analyses were additionally performed to compare 
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normotensive  individuals,  participants  with  undiagnosed  hypertension,  and  those  with 

diagnosed hypertension.

To examine associations between hypertension and explanatory variables, weighted binary 

logistic regression models adjusted for age and sex were constructed. Two main sets of models 

were performed: the first  evaluated predictors of hypertension presence, while the second 

assessed predictors of awareness among hypertensive individuals.

All analyses were conducted using STATA software. Descriptive statistics and initial testing 

were performed in STATA 16, while regression modelling and final processing were carried 

out in STATA 18. (11) 

Ethical considerations

The  EHES  study  was  conducted  in  accordance  with  the  Declaration  of  Helsinki  and 

International  Conference  on  Harmonisation  Good  Clinical  Practice  standards.  Written 

informed consent was obtained from all participants prior to examination procedures, and the 

study was approved by the National Institute of Public Health of the Czech Republic. (11)

4. Results

The analytical sample consisted of 1,056 participants aged 25–64 years, including 425 men 

(40.2%) and 631 women (59.8%). The mean age of the study population was 44.4 ± 0.73 years, 

and the mean body mass index (BMI) was 27.6 ± 0.35 kg/m² (Appendix 1). The mean SBP in 

the total population was 125.3 mmHg (95% CI: 124.2–126.7), while the mean DBP was 81.5 

mmHg (95% CI: 80.7–82.2). Substantial sex differences were observed, with higher average 

blood pressure values in men compared with women (Appendix 2). Mean SBP reached 131.4 
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mmHg in men versus 119.0 mmHg in women, and mean DBP was 83.8 mmHg in men 

compared with 79.0 mmHg in women.

The overall prevalence of hypertension in Czech adults aged 25–64 years was 36.3% (95% CI: 

33.4–39.2). Hypertension was significantly more common in men than in women (46.0% vs. 

26.3%, p<0.001). Among participants identified as hypertensive, 64.8% were aware of their 

diagnosis, with awareness being higher in women than in men (72.0% vs. 60.9%, p=0.027). 

Antihypertensive treatment was reported by 47.6% of hypertensive individuals, again more 

frequently among women than men (57.7% vs. 42.0%, p=0.001) (Appendix 3).

Hypertension control was generally poor when evaluated using the stricter target of <130/80 

mmHg, which was achieved in only 10.4% of treated individuals. Using the conventional 

threshold of <140/90 mmHg, control was achieved in 49.4%, with significantly higher rates in 

women than in men (57.4% vs. 39.4%, p=0.033) (Appendix 3). In total, 23.5% of participants 

were  hypertensive  and  aware,  12.8%  were  hypertensive  but  unaware,  and  63.7%  were 

normotensive (Appendix 1).

Marked gradients in hypertension prevalence were observed across age categories, with the 

proportion of hypertensive individuals increasing substantially from younger to older age 

groups. Hypertension was also significantly more frequent among participants with lower 

educational  attainment,  whereas  household  income  and  level  of  urbanisation  were  not 

associated with hypertension distribution. Adiposity-related indicators demonstrated strong 

associations with hypertension, as overweight, obesity and increased waist circumference were 

all linked to markedly higher prevalence rates. Lower physical activity levels were associated 

with  higher  hypertension  prevalence,  with  the  highest  burden observed  among sedentary 

individuals (Appendix 1).
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Cardiometabolic comorbidities were strongly related to hypertension outcomes. The presence 

of  prediabetes  and  diabetes  was  associated  with  a  pronounced  increase  in  hypertension 

prevalence, and adverse lipid profiles were more common among hypertensive individuals. In 

contrast,  smoking  status,  alcohol  consumption  frequency,  and  binge  drinking  showed no 

statistically  significant  associations  with  hypertension  categories  in  the  study  population 

(Appendix 1).

In weighted logistic regression models adjusted for age and sex, the odds of hypertension were 

significantly higher in men (OR = 2.88; 95% CI: 2.15–3.84) and increased markedly with 

advancing age. Participants aged 55–64 years had substantially higher odds of hypertension 

compared with those aged 25–34 years (OR = 12.15; 95% CI: 7.21–20.46). Lower educational 

attainment was independently associated with hypertension prevalence, with primary education 

showing increased odds relative to university education (OR = 2.36; 95% CI: 1.06–5.26). 

Obesity emerged as one of the strongest predictors of hypertension (OR = 5.00; 95% CI: 3.28–

7.62), as did central adiposity measured by waist circumference (OR = 4.02; 95% CI: 2.73–

5.91). Physical inactivity was also associated with elevated odds of hypertension (OR = 2.09; 

95% CI: 1.38–3.17). Diabetes mellitus further increased the odds of hypertension (OR = 3.07; 

95% CI: 1.60–5.89), and adverse lipid parameters were also significant predictors, including 

elevated total cholesterol and triglycerides (Appendix 4).

A second set of regression models focused on hypertension awareness. The odds of being 

unaware of hypertension were significantly higher among men (OR = 1.63; 95% CI: 1.03–

2.59). Unawareness was most pronounced in participants aged 45–54 years compared with the 

oldest group (OR = 2.29; 95% CI: 1.34–3.91). Individuals without diabetes, those who were 

overweight rather than obese, and those with normal waist circumference were more likely to 

remain unaware of their elevated blood pressure. Smoking and alcohol-related variables did 
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not emerge as significant predictors of hypertension prevalence or awareness in the adjusted 

models (Appendix 4).

Overall, these findings demonstrate a substantial burden of hypertension in Czech adults of 

working age, characterised by marked sex differences, insufficient treatment coverage, low 

rates  of  strict  blood  pressure  control,  and  a  considerable  proportion  of  individuals  with 

undiagnosed  hypertension.  Major  determinants  included  age,  male  sex,  obesity,  central 

adiposity, physical inactivity, diabetes and adverse metabolic profiles.

5. Discussion

This doctoral thesis demonstrates that arterial hypertension remains a substantial public health 

burden in the Czech Republic. In EHES 2019, hypertension affected 36.3% of adults aged 25–

64 years, with markedly higher prevalence in men (46.0%) than in women (26.3%). This 

pattern is consistent with global epidemiological trends and likely reflects a combination of 

biological factors, lifestyle behaviours, and differences in health-seeking practices. Men tend 

to have a higher prevalence of smoking and excessive alcohol intake, which may contribute to 

elevated cardiovascular risk, although these associations were not statistically significant in the 

present analysis. (10)

A central finding of this study is the persistent gap in the hypertension care cascade. Overall,  

64.8% of hypertensive individuals were aware of their diagnosis, with awareness significantly 

higher among women than men (72.0% vs. 60.9%). Awareness represents a prerequisite for 

effective initiation of treatment and long-term blood pressure control. International evidence 

confirms  that  detection  and  management  of  hypertension  strongly  depend  on  healthcare 

resources and economic development. In the (Prospective Urban Rural Epidemiology) PURE 

study,  only  46.5% of  hypertensive  individuals  were  aware  of  their  condition,  with  clear 
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gradients across national income categories. (13) The lower awareness observed among Czech 

men may be explained by less frequent utilisation of preventive services, highlighting the need 

for  targeted  strategies  to  encourage  routine  screening  and  engagement  in  primary  care, 

particularly in younger and middle-aged men. (14)

Treatment rates in the Czech working-age population also remain suboptimal. Only 47.6% of 

hypertensive participants reported receiving antihypertensive therapy, with higher treatment 

coverage in women than men (57.7% vs. 42.0%). Medication non-adherence remains one of 

the  most  important  barriers  to  successful  management,  particularly  in  the  setting  of 

polypharmacy and pill burden. Single-pill combinations and simplified once-daily regimens 

have been shown to improve adherence and long-term outcomes. (15, 16) Importantly, many 

cases of apparent treatment-resistant hypertension are attributable to poor adherence rather than 

true pharmacological failure, and assessment of adherence should follow a supportive, no-

blame approach. (17, 18)

In addition, therapeutic inertia contributes significantly to inadequate hypertension control. In 

one large outpatient system, treatment initiation or intensification occurred in only 38% of 

eligible visits, despite SBP values ≥140 mmHg being highly prevalent. (19) Such reluctance to 

act on elevated blood pressure has major population-level consequences, given the strong 

association between systolic pressure and cardiovascular morbidity.

Blood pressure control among treated individuals was achieved in 49.4% using the threshold 

of <140/90 mmHg, with substantially better control in women than in men (57.4% vs. 39.4%). 

This difference may reflect greater adherence, more frequent follow-up, and more consistent 

lifestyle modification among women. (20) Although hypertension management in the Czech 

Republic has improved considerably since the 1980s, control rates still lag behind the most 

successful national programmes, where more than half of hypertensive individuals achieve 
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target values. (14, 21) Furthermore, recent comparisons between EHES 2014 and EHES 2019 

suggest stagnation or even deterioration in parts of the care cascade, particularly in treatment 

rates and control. (11, 22) Outcomes also tend to be more favourable in specialised centres 

such as Institute for Clinical and Experimental Medicine (IKEM), likely due to more intensive 

multidrug regimens. (20, 23)

The observed determinants of hypertension in this study were consistent with established 

evidence. Prevalence increased steeply with age, and awareness rose from 8.1% in participants 

aged 25–34 years to 45.9% in those aged 55–64 years. (24) Age was the strongest risk factor,  

with individuals aged 55–64 years having more than twelve-fold higher odds of hypertension 

compared  with  the  youngest  group  (OR  =  12.15;  95%  CI:  7.21–20.46).  These  findings 

underscore the importance of earlier preventive action, particularly in middle-aged adults, 

before the steepest rise in prevalence occurs.

Metabolic abnormalities were strongly associated with hypertension. Elevated total cholesterol 

(OR 1.44) and triglycerides (OR 2.10) were significant predictors, consistent with mechanisms 

linking dyslipidaemia to arterial stiffness, endothelial dysfunction, and vascular remodelling. 

(25)  Hypertriglyceridaemia  also  represents  a  key  component  of  metabolic  syndrome and 

contributes to the broader cardio-kidney-metabolic continuum of disease. (26) Although EHES 

2019 suggests  modest  improvements  in  cholesterol  levels  compared with post-MONICA, 

Czech mean values remain high relative to Western European averages. (11, 27, 28)

Diabetes mellitus emerged as one of the most important predictors of hypertension (OR 3.07), 

reflecting shared pathophysiological pathways including insulin resistance, inflammation, and 

vascular dysfunction. (29, 30) Individuals without diabetes were nearly three times more likely 

to be unaware of their hypertension (OR 2.99), likely due to less frequent clinical monitoring, 
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emphasising the value of integrated screening approaches beyond high-risk chronic disease 

populations.

Socioeconomic gradients were also evident. Lower educational attainment was associated with 

substantially higher hypertension prevalence, supporting the role of health literacy and social 

determinants  in  cardiovascular  prevention.  (31)  Lifestyle-related  factors  were  particularly 

important: obesity (OR 5.00), central adiposity (OR 4.02), and physical inactivity (OR 2.09) 

were among the strongest predictors. Awareness was lower among overweight individuals 

compared with those classified as obese, and among participants without central adiposity, 

suggesting that more advanced or visible risk profiles may trigger clinical recognition. (32) 

Given the rising prevalence of overweight and obesity worldwide, these findings reinforce the 

need for population-level lifestyle interventions. (10)

International comparisons place Czech hypertension outcomes in an intermediate position. In 

the UK Biobank cohort, awareness was 53.1% and control among treated individuals only 

38.1%,  lower  than  observed  in  EHES  2019.  (33)  In  Poland’s  NATPOL  PLUS  survey, 

prevalence was 29% with only 12% achieving control, underscoring the Czech Republic’s 

progress while also illustrating the ongoing burden in Central Europe. (31) Global NCD-RisC 

estimates demonstrate that while leading countries exceed 50% control, large regional gaps 

persist, with women consistently achieving better outcomes than men. (10) Among high-risk 

diabetic  populations,  strict  control  rates  remain  low  worldwide,  with  the  LEADER trial 

reporting only 26% achieving <130/80 mmHg, comparable to Czech diabetic control at this 

threshold. (34, 35)

These  findings  carry  important  public  health  implications.  Priorities  include  improving 

awareness, particularly in men and younger adults, strengthening opportunistic blood pressure 

screening,  and expanding effective  lifestyle  prevention programmes.  Although preventive 
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examinations are fully covered within the Czech healthcare system, participation remains 

limited. (11,22) Screening is defined by the World Health Organization (WHO) as systematic 

testing of asymptomatic individuals to enable early intervention. (36) Despite clear benefits, 

uptake of preventive check-ups remains modest, with only around one quarter of Czech adults 

attending regularly. (37) EHES therefore provides an essential infrastructure by combining 

subjective  and  objective  population  health  indicators  and  enabling  robust  national  and 

international comparisons. (38)

Finally, this study provides contemporary nationally representative evidence from Central and 

Eastern Europe, addressing a persistent gap in regional cardiovascular epidemiology. The use 

of  two  blood  pressure  control  thresholds  enhances  comparability  with  current 

recommendations and highlights persistent deficiencies in control, especially among high-risk 

groups.  Inclusion  of  younger  adults  responds  to  priorities  outlined  in  the  2024  ESC 

Hypertension Guidelines. (1) Limitations include the cross-sectional design, participation rate, 

and partial reliance on self-reported exposures. Future research should prioritise longitudinal 

approaches, improved survey participation, verification of medication adherence, and deeper 

cardiometabolic phenotyping to refine risk stratification and guide prevention strategies. (39–

41)

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 
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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 

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 
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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 

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.
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9. Appendices

Appendix 1. 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
  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
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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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Appendix 2. 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
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Appendix 3. 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
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Appendix 4. 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

  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
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  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

  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      


