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Abstract

Background and 
Aims

Cardiovascular disease (CVD) impacts significantly health and social care systems as well as society through premature mor-
tality and disability, with patients requiring care from relatives. Previous pan-European estimates of the economic burden of 
CVD are now outdated. This study aims to provide novel, up-to-date evidence on the economic burden across the 27 
European Union (EU) countries in 2021.

Methods Aggregate country-specific resource use data on morbidity, mortality, and health, social and informal care were obtained from 
international sources, such as the Statistical Office of the European Communities, enhanced by data from the European 
Society of Cardiology Atlas programme and patient-level data from the Survey of Health, Ageing and Retirement in Europe. 
Country-specific unit costs were used, with cost estimates reported on a per capita basis, after adjustment for price differentials.

Results CVD is estimated to cost the EU €282 billion annually, with health and long-term care accounting for €155 billion (55%), 
equalling 11% of EU-health expenditure. Productivity losses accounted for 17% (€48 billion), whereas informal care costs 
were €79 billion (28%). CVD represented a cost of €630 per person, ranging from €381 in Cyprus to €903 in Germany. 
Coronary heart disease accounted for 27% (€77 billion) and cerebrovascular diseases for 27% (€76 billion) of CVD costs.

Conclusions This study provides contemporary estimates of the wide-ranging impact of CVD on all aspects of the economy. The data 
help inform evidence-based policies to reduce the impact of CVD, promoting care access and better health outcomes and 
economic sustainability.
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Structured Graphical Abstract

What is the economic burden of cardiovascular diseases (CVD) across the 27 European Union countries?  

• The economic burden of CVD was estimated at €282 billion, representing 2% of GDP. 
• CVD represented a cost of €630 per person, with significant variation among countries.
• Health and social care costs represent an average of 11% of EU-health expenditure.

• CVD has wide-ranging impact on all aspects of the European economy. 
• By identifying the specific areas requiring targeted interventions, the findings of this paper can assist policymakers in implementing       
   strategic measures to reduce the economic burden of cardiovascular diseases.
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Economic burden of cardiovascular diseases (CVD) in 27 European Union countries is €282 billion annually
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Cardiovascular disease costs €282 billion annually across the 27 European Union countries, representing a cost of €630 per EU citizen. CVD-related 
costs were estimated using country-specific national data on morbidity, mortality, and health, social and informal care.

Keywords Cost • Cardiovascular disease • Cerebrovascular disease • Coronary heart disease

Introduction
Cardiovascular disease (CVD) is a major health problem across Europe, 
being the largest cause of sickness and morbidity and a leading cause of 
death and premature mortality.1 CVD [defined as International 
Classification of Diseases (ICD)-10 category I00–I99] caused 1.7 million 
deaths in the EU in 2021.2 The most common CVDs are coronary heart 
disease (CHD; ICD-10 category I20–I25) and cerebrovascular disease 
(ICD-10 category I60–I69), accounting for 34% and 22% of cardiovas-
cular deaths across the EU, respectively.1 CVD also has a significant im-
pact on the European workforce.3 The disease often leads to disability, 
premature retirement, and absenteeism, resulting in reduced product-
ivity and economic output. This places an additional burden on both in-
dividuals and society.

Previous studies evaluating the costs of CVDs in the EU were 
conducted some years ago, most recently in 2017.4,5 In 2003, the 
economic burden for 25 EU countries was estimated at €169 bil-
lion, which increased to €210 billion by 2017 for 28 countries. 
Other studies, using similar methodology, have been conducted 
for other non-communicable chronic conditions.6–10 For example, 
in 2009, the cost of cancer was estimated at €126 billion for 27 EU 
countries, with healthcare costs accounting for 4% of total 
EU-healthcare expenditure, compared to 11% for CVD in the 
same year.9

These cross-EU estimates of the cost relied heavily on assumptions to 
apportion overall totals of non-hospital care resource use rather than 
informed by individual-patient level data. They have also omitted im-
portant costs such as long-term social care (including institutionalization 
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in nursing homes or care at home), with CVD conditions such as stroke 
being significant drivers of institutionalization.11 It is important that 
cost-of-illness studies are as precise and up-to-date as possible in order 
to provide reliable evidence base for policy-makers. They not only esti-
mate the resources consumed in disease diagnosis and treatment but 
also estimate the non-healthcare impact of CVD such as the opportun-
ity costs of relatives providing care for patients and the lost earnings as-
sociated with inability to work due to disability or premature death.

The objectives of this study were to provide an estimate of the so-
cietal economic costs of CVD for the 27 member states of the EU in 
2021 (see Supplementary data online, Table A1, p2 online), including 
health and social care costs, informal care costs, and productivity 
loss, and to estimate the proportion of total CVD cost attributable 
to CHD and cerebrovascular disease.

Methods
Analysis framework and data sources
We evaluated the costs of CVD in a population-based cost of illness ana-
lysis. CVD was defined by the World Health Organization ICD-10 codes 
I00–I99. We also estimated the costs associated with CHD (I20–I25) and 
cerebrovascular disease (I60–I69).

We used the same methodological framework to obtain data for and va-
lue CVD-related resource use in each of the 27 EU countries. This frame-
work has been applied previously to estimate the costs of CVD and chronic 
diseases4–10 enabling comparisons across time, countries and diseases, and 
providing key data for public health policy.

We adopted a societal perspective for our analyses, with the inclusion of 
health and social care costs, informal care costs, and productivity losses. We 
used an annual timeframe, that included all costs for 2021 (the most recent 
year for which data were available in most countries) or from the most re-
cent year if 2021 data were not available, irrespective of the time of disease 
onset. We obtained country-specific aggregate resource use data from 
international and national sources, including the Statistical Office of the 
European Communities (EUROSTAT2) the Organisation for Economic 
Co-operation and Development (OECD12) the European Society of 
Cardiology (ESC) Atlas of Cardiology,13 national ministries of health, and 
statistical institutes (the full list included in the online Supplementary data 
online). When we could not obtain data from these sources, we consulted 
relevant reports from peer-reviewed journals or professional bodies. 
Country-specific data on the number of incidents and prevalent cases of 
CVD, CHD, and cerebrovascular disease cases were obtained from the 
Global Burden of Disease (GBD) study.14

The aggregate data were supplemented with analysis of individual-patient-le-
vel data from the Survey of Health, Ageing and Retirement in Europe 
(SHARE).15 SHARE is a multidisciplinary cross-national panel database of 
data on health, socio-economic status and social, and family networks of older 
people. Data are collected via face-to-face, computer-aided, personal inter-
views, supplemented by self-completion paper, and pencil questionnaires. 
We used data collected in Waves 1, 2, and 4 to 8, which included over 140  
000 respondents resident in all 27 EU countries in the EU, Israel, and 
Switzerland (with the latter two countries not included in this study).

All costs were expressed in 2021 prices and converted to euros where 
applicable.2 To account for price differentials across countries, we em-
ployed the purchasing power parity (PPP) method.2 A brief overview of 
the methods is provided below (see online Supplementary data online,
for more detailed information).

Healthcare costs
The CVD healthcare included primary care, accident and emergency (A&E) 
care, hospital care, outpatient care, and medications (see online 
Supplementary data online for methodology and sources of each data estimate).

Primary care consisted of CVD-related visits with family doctors and 
practice nurses in health care facilities or patients’ homes. A&E care 
consisted of all CVD-related hospital emergency visits. Outpatient care 
consisted of CVD-related specialist consultations and treatments in 
outpatient wards, clinics, or patients’ homes. In order to estimate the full 
costs associated with these categories we applied the two-step approach. 
First, we obtained information on the total number of contacts with each 
type of service (see Supplementary data online, Table A2, p3). Second, we 
allocated the total number of contacts to CVD using the proportion attrib-
utable to CVD based on analysis of SHARE15 (see ‘Primary, outpatient and 
emergency care’ in Supplementary data online, p3–7). Hospital care con-
sisted of CVD-related days in hospital, including day cases and inpatient 
stay, where the primary diagnosis was CVD,2 and cardiac procedures re-
corded in ESC Atlas.13 Costs were calculated by applying country-specific 
unit costs to the total number of CVD-related contacts/hospital admis-
sions/cardiac procedures. Country-specific surveys to identify unit cost 
data were drawn-up and distributed to experts in individual countries 
through contacts in each of the cardiac societies of ESC member countries. 
Unit costs are reported in Table 1, with details of sources used (see 
Supplementary data online, Table A7, p11) and methodology described in 
further detail in the online Supplementary data online (see ‘Healthcare 
unit costs’, in Supplementary data online, p10–12).

Medication expenditure consisted of total retail and hospital sales on cardio-
vascular system medications (ATC code C, see ‘Expenditure on Medications’ in 
Supplementary data online, p13). ATC-C medication expenditure was ob-
tained predominantly from the OECD.12 Only Germany and the 
Netherlands provided information on the proportion of CHD- and 
stroke-related medicine expenditure.16,17 Hence, the average proportion 
across these two countries (13.3% for CHD and 6.8% for cerebrovascular dis-
ease) was applied to the total ATC-C expenditure in the remaining countries.

Social care costs
We included the costs relating to nursing and residential care home institu-
tionalization, and care at home, both of which are included in OECD’s 
health accounting framework.18

For each country, the number of people aged 65 years or above living in 
nursing or residential home care was obtained from the European 
Commission.19 Using individual-patient-level data from SHARE, we esti-
mated the country-specific probability of a respondent being institutiona-
lized due to CVD.

Hours of home care for patients with CVD were estimated by adding the 
age- and sex-specific products of: 

(1) Prevalence of CVD in the population;14

(2) Probability of a CVD patient receiving care at home;15

(3) The weeks of care a patient with CVD received;15 and
(4) Hours of care received.15

(5) More details on the methodology and sources used to determine social 
care use and respective unit costs are presented in the Supplementary 
data online (see p13–15, ‘Social care costs’).

Informal care costs
Informal care costs were defined as the opportunity cost of unpaid care, i.e. 
the working or leisure time, valued in monetary terms that careers forgo to 
provide unpaid care for relatives/friends with CVD. Details of methods and 
data sources are presented in ‘Informal care’, Supplementary data online,
p15–23. Briefly, hours of informal care for patients with CVD by adding 
the age- and sex-specific products of: 

(1) Prevalence of CVD in the population;14

(2) Probability of a patient with CVD receiving informal care;15 and the
(3) Hours of informal care received.15

The total hours of informal care provided to CVD patients by careers of 
working age and employed were then valued using the average hourly wage 
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rate.2 For those careers in retirement or not working, hourly minimum 
wages (or the lowest decile, for countries with no minimum wage) were 
applied.2

Productivity costs due to mortality
Mortality costs were estimated as the lost earnings from death due to CVD 
whilst in productive age. The methods have been reported previously1 and 
are updated here for 2021. Briefly, we estimated these by using the age- and 
sex-specific number of CVD deaths to predict the working years lost at the 
time of death, adjusted for the age-, and gender-specific probability of being 
employed.2 Mortality costs were calculated using the product of the adjusted 
working years lost and the average annual earnings of female and male 

workers. As these costs would have been incurred in future years, all future 
lost earnings were discounted to present values using a 3.5% annual rate.

Productivity costs due to morbidity
Morbidity costs comprised costs associated with individuals taking sickness 
leave for a defined period-of-time (temporary absence), or due to individuals 
being declared incapacitated/disabled due to CVD (permanent absence). See 
‘Morbidity losses’ in Supplementary data online (p23–24) for details of meth-
ods and data sources used. Briefly, temporary absence from work due to 
CVD was evaluated by obtaining country-specific overall annual days of sick-
ness leave due to all conditions (irrespective of duration, whether these were 
reimbursed, or covered by statutory sick pay), and then applying the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Resource units per 1000 population in the European Union, by country, 2021

Country Mortality 
losses

Morbidity 
losses

Informal 
care

Healthcare units Social care units

Working 
years lost

Working 
days lost

Hours of 
informal 

care

GP 
visits

Outpatient 
visits

A&E 
visits

Hospital 
admissions

Number 
institutionalized

Hours of 
home 
care

Austria 2.0 192 18 203 417 350 33 29 1.1 2756

Belgium 1.3 360 8946 394 228 21 21 1.0 1487

Bulgaria 11.6 287 23 005 829 236 26 36 0.2 1504

Croatia 3.0 170 24 869 459 216 26 25 0.6 403

Cyprus 2.8 103 8467 441 474 64 10 0.7 5211

Czech 
Republic

4.4 262 26 866 842 1132 15 22 1.1 389

Denmark 2.0 539 6776 1055 124 27 20 0.8 608

Estonia 6.4 132 23 365 1503 412 66 30 1.0 297

Finland 3.2 258 10 216 1124 345 98 24 0.9 457

France 1.2 390 7557 312 172 31 22 1.1 1110

Germany 2.9 277 19 683 869 582 31 34 1.0 1460

Greece 3.0 296 16 293 154 100 39 22 0.0 1335

Hungary 6.5 169 19 368 1124 828 14 23 3.1 737

Ireland 2.7 254 6476 324 48 21 17 0.6 1011

Italy 1.7 184 20 649 608 322 26 15 0.8 1360

Latvia 11.6 233 23 173 593 324 29 35 0.7 849

Lithuania 10.2 302 22 159 771 360 41 30 4.4 398

Luxembourg 1.5 103 6420 278 508 42 15 0.7 829

Malta 2.7 376 8700 63 65 17 15 0.3 398

Netherlands 1.9 315 8387 464 348 20 17 1.4 995

Poland 4.3 200 19 393 660 444 9 20 0.2 844

Portugal 2.8 278 17 687 236 174 54 13 0.4 2440

Romania 5.5 195 31 004 799 207 15 26 1.4 548

Slovakia 4.6 243 17 599 709 950 14 23 0.4 623

Slovenia 1.6 202 16 110 562 303 33 19 1.5 306

Spain 1.7 299 16 151 1024 184 44 14 0.4 1627

Sweden 2.4 369 8882 226 177 25 17 1.1 707

Average EU 2.8 276 16 712 656 356 29 22 0.9 1229
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proportion of sickness leave that was attributable to CVD. For permanent ab-
sence from work due to CVD-related incapacity/disability, country-specific in-
formation on the numbers of working-age individuals receiving incapacity or 
disability benefits and not being able to work due to all conditions was ob-
tained, to which we applied the proportion that was attributable to CVD.

The total number of working days lost due to CVD was then multiplied 
by average daily earnings. However, as absent workers are likely to be re-
placed after some time, we used the ‘friction period’ approach, where costs 
are only counted during the time it takes to replace a worker, and estimated 
that after 90 days an employee absent from work would be replaced.20

Therefore, for all permanent cases of disability/incapacity, or when the aver-
age spell of temporary sickness leave was more than 90 days, only the first 
90 days of work absence were valued.

Statistical analysis
To explore variations in CVD-related health and social care costs between 
countries, we undertook a series of ordinary least squares (OLS) univariate 
regression analyses using national income, overall healthcare expenditure, 
CVD incidence (crude), CVD mortality (crude), and CVD-specific 
disability-adjusted life-years (DALYs) as explanatory variables. Diagnostic 
tests were performed for omitted variables (RESET test and link test) 
and heteroskedasticity (Breusch–Pagan test). An explanatory variable was 
considered significant if its P-value was lower than .05. All regression ana-
lyses were performed using StataMP version 15.0.

We also performed a sensitivity analysis to test some structural assump-
tions, including the effect of discounting productivity costs using rates of 0% 
and 5%, and of using the human capital approach, instead of the friction- 
period method, to estimate morbidity losses.

Results
Costs of cardiovascular diseases
Health and social care costs
Cardiovascular disease accounted for approximately 10 million hospital 
admissions in the EU, representing 22 admissions per 1000 population 
(Table 2). The number of hospital admissions varied considerably be-
tween countries, from 10 per 1000 population in Cyprus to 36 in 
Bulgaria. Per 1000 in the population, there were 656 visits to general 
practitioners and 356 with outpatient consultants. Of the total 5 million 
EU citizens living in long-term care nursing and residential care settings, 
403 000 (8%) were institutionalized due to CVD. Per 1000 population, a 
total of 1229 h of formal home care was provided to people with CVD.

Cardiovascular disease cost the EU-health and social care systems ap-
proximately €155 billion in 2021 (Table 3), accounting for 11% of total 
healthcare expenditure in the EU (Table 4). The percentage of 
CVD-related care expenditure varied significantly between countries, 
from 6% in Denmark to 19% in Hungary. The major component of 
CVD-related care costs was hospital care, which accounted for €79 billion, 
of which €30 billion (38%) was accounted for the costs of 12 CVD-related 
procedures derived from the ESC Atlas of Cardiology (see Supplementary 
data online, Table A12, p35). Overall, hospital care represented 51% of care 
costs. Costs of CVD medications accounted for €31 billion (20%) of care 
costs, followed by nursing care home institutionalization at €15 billion (9%).

Overall, CVD represented an annual health and social care cost of €347 
per EU citizen (Table 4, Figure 1). The amount spent on health and social 
care for people with CVD varied widely across the 27 countries. After 
adjusting for price differentials using PPP, costs per person varied over 
three-fold between the country with the lowest costs (Croatia €154) 
and the one with the highest costs (Austria €505). The results of the or-
dinary least-squares regression showed a strong positive relation between 
CVD-related health/social care costs and national income (P < .001) and 
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health expenditure (P < .001) (see Supplementary data online, Figures A1 
and A2, p36). A negative association was identified with mortality 
(P = .001) and DALYs (P < .001) (see Supplementary data online, 
Figures A3 and A4, p37). No significant association was identified between 
CVD-related health and social care costs and CVD incidence (P = .09).

Informal care
A total of 7.5 billion hours of unpaid care by relatives/friends were pro-
vided to people whose care could be directly attributable to CVD, repre-
senting a cost of €79 billion across the EU (Table 3). Per 1000 population, 
a total of 16 700 h were provided in the care of patients with CVD, ran-
ging from 6420 in Luxembourg to 31 004 in Romania (Table 2).

Productivity losses
In 2021, there were a total of 1.7 million deaths due to CVD across the 

EU, representing 1.3 million working-years lost. Per 1000 population, 

this accounted for 2.8 years of productive life lost (Table 2), with the low-

est number of years lost being in France (1.2) and the highest in Bulgaria 

and Latvia (11.6). Overall, discounting future losses at an annual 3.5% dis-
count rate, premature mortality due to CVD generated productivity 

losses of €32 billion. If left undiscounted, these increased to €42 billion, 
and discounted at a rate of 5% these decreased to €30 billion.

There were 256 million working-days lost because of CVD morbidity 
(i.e. 571 days per 1000 population when unadjusted), representing a 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Table 4 Health and social care costs of cardiovascular disease-related diseases in the European Union, by country, 2021 (€)

Country CVDs CHD Cerebrovascular diseases

Cost 
per 

capita

Cost per 
capita 
PPP

% of total 
expenditure

Cost 
per 

capita

Cost per 
capita 
PPP

% of total 
expenditure

Cost 
per 

capita

Cost per 
capita 
PPP

% of total 
expenditure

Austria 576 505 11.8% 109 96 2.2% 212 186 4.3%

Belgium 341 307 7.8% 69 62 1.6% 104 94 2.4%

Bulgaria 121 219 16.1% 21 38 2.8% 26 48 3.5%

Croatia 101 154 10.4% 28 43 2.9% 20 30 2.0%

Cyprus 207 229 10.6% 55 60 2.8% 63 69 3.2%

Czech 
Republic

232 310 12.5% 50 67 2.7% 47 63 2.5%

Denmark 343 256 6.1% 53 40 0.9% 128 96 2.3%

Estonia 188 229 12.0% 68 83 4.3% 29 35 1.8%

Finland 448 359 10.8% 71 57 1.7% 165 133 4.0%

France 359 331 8.6% 64 59 1.5% 84 77 2.0%

Germany 540 486 10.4% 93 83 1.8% 152 137 2.9%

Greece 210 255 14.2% 50 61 3.4% 40 48 2.7%

Hungary 190 292 18.5% 31 47 3.0% 49 75 4.8%

Ireland 408 340 7.7% 81 68 1.5% 156 130 2.9%

Italy 401 410 14.9% 94 96 3.5% 84 86 3.1%

Latvia 133 173 11.5% 53 69 4.6% 23 30 2.0%

Lithuania 200 290 15.0% 59 86 4.4% 80 116 6.0%

Luxembourg 421 325 7.2% 61 47 1.0% 108 84 1.9%

Malta 185 212 6.7% 37 42 1.3% 26 30 0.9%

Netherlands 496 427 9.7% 83 72 1.6% 204 176 4.0%

Poland 162 269 17.9% 44 73 4.9% 23 39 2.6%

Portugal 175 205 8.5% 35 41 1.7% 47 55 2.3%

Romania 116 220 16.2% 25 48 3.5% 24 46 3.3%

Slovakia 173 215 14.2% 36 45 2.9% 29 36 2.4%

Slovenia 300 353 14.2% 78 92 3.7% 51 60 2.4%

Spain 276 292 10.9% 55 58 2.2% 59 62 2.3%

Sweden 385 297 7.3% 51 40 1.0% 172 133 3.3%

TOTAL 347 10.6% 67 2.1% 92 2.8%
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cost of €30 billion. However, when adjusted using the friction period, 
this estimate fell to €15 billion (Table 3).

Total societal costs
Overall, CVD is estimated to have cost the EU economy €282 billion in 
2021 (Table 3). Of the total cost of CVD, 46% of total costs was due to 
healthcare, 9% was due to social care, 28% due to informal care, and 
17% due to productivity losses (Figure 2). On a per capita basis, this re-
presented a cost of €630 per EU citizen. The economic cost of CVD 
varied considerably across the 27 countries in the EU after adjustment 
for price differentials, ranging from €381 in Cyprus to €903 in Germany 
(Figure 3).

Costs of coronary heart disease and 
cerebrovascular disease
Coronary heart disease
Coronary heart disease cost the health and social care systems of the EU 
€30 billion in 2021 (Table 5). Per capita, this represented a cost of €67 
(Table 4). The major component of health and social care costs was 

Figure 1 Cardiovascular disease-related health and social care costs per capita, adjusted for price differentials

Figure 2 Distribution of cardiovascular disease-related total costs 
across cost categories
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hospital care (€19 billion, 64%), followed by pharmaceutical expenditure 
(€4 billion, 13%). Using data from SHARE we did not find that CHD in-
creased significantly the probability of institutionalization (see ‘Social 
care costs’, Supplementary data online), therefore, the only social care 
costs included were those of home care (€1.4 billion, 5%).

Over 2.7 billion hours of informal care were provided to CHD at a 
cost of €29 billion (Table 5). Approximately half a million working years 
were lost because of CHD mortality, accounting for 40% of all working 
years lost because of CVD-related deaths, and a cost of €14 billion 
(Table 5). Additionally, after adjustment for the friction-period, 36 mil-
lion working days were lost because of CHD, representing a cost of €4 
billion.

Overall, CHD was estimated to have cost the EU €77 billion in 
2021: over one-quarter of the overall cost of CVD. This represented 
a cost of €173 per EU citizen, which after adjusting for price differ-
entials ranged from €100 in Luxembourg to €325 in Lithuania 
(Table 4). Of the total cost of CHD, 37% of costs were due to health-
care, 2% to social care, 24% to productivity losses, and 37% to infor-
mal care.

Cerebrovascular disease
Cerebrovascular disease cost the health and social care systems of the 
EU €41 billion in 2021 (Table 6), representing a cost of €92 per citizen 
(Table 4). The major component of health and social care costs was 
long-term institutionalization (€15 billion, 36%), followed by hospital 
care (€13 billion, 32%) and home care (€9 billion, 23%).

Over 2.5 billion hours of care were provided to cerebrovascular dis-
ease patients, which was estimated to cost the EU €26 billion (Table 6). 
Approximately 232 000 working years were lost due to cerebrovascu-
lar disease, accounting for 18% of all working years lost because of 
CVD-related deaths, and representing a cost of €6 billion (Table 6). 
Additionally, after adjustment for the friction-period, 23 million work-
ing days were lost because of cerebrovascular disease morbidity, repre-
senting a cost of €3 billion.

Overall, cerebrovascular disease was estimated to cost the EU €76 
billion in 2021, which like CHD, accounted for over a quarter of the 
overall cost of CVD. Per capita, this equated to €169 per citizen in 
the EU, ranging from €66 in Malta to €267 in Austria, after adjusting 
for price differentials (Table 4). As a proportion of CVD costs, the 

Figure 3 Cardiovascular disease-related total costs per capita, adjusted for price differentials
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contribution of cerebrovascular disease was lowest in Malta (16%) and 
highest in Sweden (37%). Of the total cost of cerebrovascular disease, 
informal care accounted for the biggest component (34%), followed by 
social care (32%), with health care accounting for 23% and productivity 
losses for the remaining 11%.

Discussion
While previous studies have assessed the overall costs of CVD in the 
EU,4,5 our study is the first to use ESC Atlas data and patient-level 
data from all EU countries to generate more precise cost estimates 
for CVD in the EU. We estimated the total cost of CVD in the EU 
at €282 billion in 2021, of which €155 billion (or €347 per citizen) 
were incurred by EU-health- and social-care systems. However, 45% 
of the economic burden of CVD was incurred in non-health-care areas, 
with unpaid care by relatives/friends accounting for almost €79 billion 
and lost productivity attributable to early death or work absence 
through illness or disability accounting for another €48 billion. 
Although the economic cost of CHD and cerebrovascular disease var-
ied between EU countries, costs for both these diseases had a similar 
overall burden (€77 billion and €76 billion, respectively) (Structured 
Graphical Abstract). Unfortunately, given that SHARE and many national 
sources did not provide for other important and common CVD condi-
tions, such as peripheral vascular disease, arrhythmias, and heart failure, 
we were not able to provide reliable cost estimates of these conditions.

Hospital care accounted for 60% of CVD-related healthcare costs, 
followed by drug expenditure, outpatient care, primary care, and emer-
gency care. Although a cost of €2 billion for CVD-specific emergency 
visits across Europe might seem high in absolute terms, these costs re-
presented <2% of total CVD-related healthcare costs. The compo-
nents of social care included in this study, i.e. long-term care 
institutionalization in nursing care homes or care at home, which are 
now included in national accounts as healthcare expenditure,18 also re-
presented a significant cost across the EU at €25 billion. Our results ap-
pear to suggest that countries with the highest per capita CVD health 
and social care costs also had the lowest levels of CVD-related morbid-
ity (as measured using DALYs). However, any associations should be 
treated with caution as they might be biased by a country’s wealth, le-
vels of education, healthcare organization, and social characteristics, 
such as diet or city planning.21

In the USA, the cost of CVD, excluding long-term and informal care 
as well as morbidity losses, was estimated at US$407 (€344) billion in 
2019,22 of which $251 (€212) billion were direct medical costs and 
$156 (€132) billion were mortality costs. The USA devoted $766 per 
person (€520 [adjusted for price differentials]) to CVD-related health- 
care in 2019—a comparable level to Germany (€486) in 2021 and 
about €173 more per citizen than the EU as a whole after adjustment 
for price differentials. Results from the USA, also show that as a pro-
portion of total healthcare costs, the proportion accounted by CVD 
was similar, 12% in the USA compared to 11% in the EU. This would, 
therefore, suggest that the higher absolute healthcare costs of CVD 
in the USA simply reflect the fact that considerably higher spending is 
afforded to healthcare (17.8% of gross domestic product spent on 
healthcare as opposed to 10% in the EU2 rather than differences in pri-
orities or health needs of the population).

The costs of CVD have also been evaluated, using the same meth-
odological framework, in the past.4,5 In 2006, we published the costs 
of CVD for the 25 countries in the EU.4 Since then, the composition 
of the EU has changed, with three countries joining (Bulgaria, Croatia, 
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and Romania) and the UK leaving, all of which are reflected in this study. 
In addition, the data availability both at the national and European level 
has improved greatly. For example, all countries in the EU are now re-
presented in SHARE15 allowing us to apportion, for every country, the 
proportion of total health, social, and informal care resources use to 
CVD, CHD, and cerebrovascular disease. In addition, through collabor-
ation with the ESC, we were able to use ESC Atlas data and expert 
knowledge in each country to obtain CVD-specific unit costs with 
which to value resource use, and in particular, inpatient stays.

Despite the limitations of previous exercises,2–8,4–10 meaningful 
comparisons can still be made. For example, it appears that the propor-
tion of health care accounted by CVD, which since 2013 also includes 
long-term institutionalized care and home care,19 has remained rela-
tively constant (12% in 2003% and 11% in 2021). In addition, the con-
siderable differences between countries identified in the per capita 
costs of CVD healthcare costs in 2003 have narrowed substantially in 
2021. Unadjusted for price differentials, the difference between the 
country with the lowest direct care cost for CVD and the highest 
per capita cost has decreased from 19-fold (€22 in Malta vs. €423 in 
Germany) in 2003, to <six-fold (€101 in Croatia vs. €576 in Austria) 
in 2021.4

Our analysis shows that cost differences between European coun-
tries can be partly explained by differences in gross domestic product 
and health and social care system configuration (e.g. the proportion 
of the total institutionalised population aged ≥65 years varied between 
0.2% in Greece to 15.9% in Lithuania).19 Given that European countries 
were still in the midst of the COVID-19 pandemic in 2021, the pandem-
ic undoubtedly had an impact on CVD care, outcomes and therefore 
costs. However, the size and direction of this impact on the overall 
costs of CVD might be difficult to judge. Evidence showed that elective 
admissions for CVD, such as ablations and pacemaker and defibrillator 
implantations were reduced by up to 70% compared to pre-pandemic 
levels.23 At the same time there was evidence of increased emergency 
admissions for acute CVD events.24 In addition, the big falls in 
CVD-related elective admissions during 2020, would have resulted in 
increases in long-term complications and subsequent death, resulting 
in higher productivity losses, with a high probability that these would 
have started manifesting by 2021.25

Our understanding of variations in expenditures needs to improve. 
Presentation of data showing differences in costs across countries 
should provide a solid foundation for further research and discussion, 
but we cannot explain all the patterns identified. Our estimates, if re-
peated for other conditions, are important and useful to decision ma-
kers and health-policy planners, because they can inform decisions 
about the allocation of resources to service provision, prevention strat-
egies, and research funding.26 For example, in 2012, using the same 
methodological framework, we found the healthcare costs of cancer 
to account for 5% of total EU-healthcare expenditure,7 which is consid-
erably lower than the impact of CVD. However, these estimates for 
cancer are now outdated and might not reflect recent major advances 
in cancer therapy.27 For example, in 2015 cancer care accounted for 7% 
of German total health care costs, which over a period of just 5 years, 
increased to over 10% by 2020.16 Therefore, determining the relative 
costs of diseases across the EU could help inform the health priorities 
as well as the research priorities of EU governmental research pro-
grammes such as Horizon Europe.28,29

Individual EU-member countries have also provided estimates of the 
costs of CVD in recent years16,17 In the Netherlands,17 the total health-
care costs of CVD in the Netherlands were estimated at €7 billion in 
2019, representing 7% of healthcare costs. For 2021, we found that 
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the comparable total costs of healthcare were €9 billion, or 10% of 
healthcare costs. In a similar study in Germany, the healthcare costs (in-
cluding social care costs of long-term institutionalization and home 
care) of CVD were found to be €55 billion in 2020, €10 billion more 
than in our study.16 Differences in this estimate include our omission 
of: €3 billion in health administration costs; €2 billion in household costs; 
€2 billion in prevention and rehabilitative care; and a further €2 billion in 
healthcare retailing. As a proportion of healthcare expenditure, 
German official data estimated that 13% of total health costs were 
due to CVD compared to 10% in this study.

Differences between studies could not only be due to different cat-
egories of cost being included, but also the use of different methodolo-
gies. For example, for productivity costs we found the results varied 
considerably according to the methodology used. For mortality costs, 
costs ranged from €30 billion to €42 billion depending on the discount 
rate used, whereas morbidity costs doubled to €30 billion (up from €15 
billion) if costs were not adjusted for the friction period. It is therefore 
paramount that studies evaluating the costs of disease across time or 
conditions use the same methodology throughout.

Despite much better access to healthcare data, and the inclusion of 
social care data our study had some limitations. Although great care was 
taken to price hospital admissions using country- and CVD-specific unit 
costs, we were hampered by the quality and availability of unit cost data. 
For many countries, hospitalization unit costs were based on diagnosis 
related groups (DRG) tariffs, reflecting policy incentives or provider re-
imbursement, rather than the actual costs of performing a particular 
CVD procedure or treating a CVD condition.30 Therefore, to allow 
comparability across countries and to better reflect the actual costs 
of providing CVD-specific care, adjustments, as detailed in the 
Supplementary data online, had to be made. For social care, country- 
specific unit costs were derived from a range of differing sources, de-
pending on country, from national compendiums of costs, costs borne 
by local government, private care home pricing and published studies.

Although we were able to apportion non-hospital health, social and 
informal care overall resource use to CVD, CHD and cerebrovascular 
disease using individual-patient-level data including patients from all 27 
EU countries, this was only possible for those above the age of 45 years. 
For resource use for younger patients, we had to apportion total care 
usage using diagnoses of hospital discharges. However, given that CVD 
is a disease most common in older age, we do not believe these as-
sumptions will significantly alter the overall results.

We aimed to standardize data collection and use the same inter-
national sources to obtain estimates of aggregate and country-specific 
resource use, namely EUROSTAT, SHARE, and OECD. Different 
country-specific terminologies and data collection methods are likely 
to play a role in the observed differences in costs. For example, 
CVD-related pharmaceutical expenditures were derived from OECD 
estimates for the majority of countries. However, estimates differed 
with regards to whether drugs dispensed in hospital, non-reimbursed 
drugs, over-the counter medicines, and value added tax (VAT) were in-
cluded. Although we were able to adjust for some estimates, such as the 
proportion reimbursed by compulsory health insurance companies or 
State-run healthcare systems,2 it was not possible to adjust for others.

Finally, as described above, our estimates are likely to be underesti-
mates as we were not able to apportion all health and social care costs 
encompassed in the National Systems of Health Accounts. These 
include: health administration; household costs; prevention and rehabili-
tative care; and healthcare retailing. For Germany, for example, these 
costs accounted for €9 billion, or 14% of the total healthcare costs of 
CVD.16

Conclusions
Our study sheds light on the significant consequences of CVD on vari-
ous sectors of the European economy. The data we present not only 
emphasize the magnitude of the economic burden caused by CVD 
but also provide valuable insights for public health decision makers. 
By identifying the specific areas that require targeted interventions, 
our findings can guide policymakers in implementing strategic measures 
to alleviate the economic burden of CVD. Furthermore, our study un-
derscores the need to address variations in healthcare provision and 
improve accessibility to care across EU countries. Equipped with this 
knowledge, policymakers can devise effective strategies to ensure 
equitable access to high-quality care across the EU. Lastly, our research 
findings can aid in directing governmental research expenditure across 
the EU towards areas that hold the greatest potential for advancing the 
prevention, diagnosis, and treatment of CVD, further reducing its eco-
nomic impact on the European Union.
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