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Variations in cardiovascular disease outcomes across Europe
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Summary
Cardiovascular inequalities remain pervasive in the European countries. Disparities in disease burden is apparent
among population groups based on sex, ethnicity, economic status or geography. To address this challenge, The Lancet
Regional Health - Europe convened experts from a broad range of countries to assess the current state of knowledge of
cardiovascular disease inequalities across Europe. This report presents the main challenges in Eastern Europe. There
were pronounced variations in cardiovascular disease mortality rates across Eastern European countries with a
remarkably high disease burden in the North-Eastern Europe. There were also significant differences in access and
delivery to healthcare and unmet healthcare needs. Addressing the cardiovascular determinants of health and reducing
health disparities in its many dimensions has long been a priority of the European Parliament’s work through reso-
lutions and by financing pilot projects. Yet, despite these efforts, few large-scale studies have been conducted to examine
the feasibility of reducing cardiovascular disparities in Eastern Europe. There is an urgent need for improved data,
measurements, reporting, and comparisons; and for dedicated, collaborative research. There is also a need for a broader
understanding of the typology of actions needed to tackle cardiovascular inequalities and a clear political will.

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: Cardiovascular diseases; Geography; Eastern Europe; Determinants of health
Introduction
Cardiovascular disease (CVD) is the leading and largest
cause of mortality globally. Ischemic heart disease
(IHD) alone is the world’s biggest killer, accountable for
8.9 million deaths worldwide (16% of the world’s total
deaths)1 and these numbers are projected to increase
over time mostly due to the ageing of the population.1

This is an area of public health, scientific and socio-
economic concern, and of significant geographical
variation and heterogeneity.

Analysis of cardiovascular mortality data have shown
significant inequalities, and health gaps between Euro-
pean countries, probability due to disparities in health
DOIs of original articles: https://doi.org/10.1016/j.lanepe.2023.100746,
https://doi.org/10.1016/j.lanepe.2023.100722, https://doi.org/10.1016/
j.lanepe.2023.100719, https://doi.org/10.1016/j.lanepe.2023.100699,
https://doi.org/10.1016/j.lanepe.2023.100718, https://doi.org/10.1016/
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care prevention and access, lifestyle factors, diet, and
socioeconomic inequalities. The region of Eastern
Europe has the highest CVD mortality in the world.2,3 As
such the understanding of the distribution of CVD has
become crucial as countries develop national strategies
to reduce the burden of the disease.

Methods
Definition of Eastern European countries
Eastern Europe, as defined by the United Nations Sta-
tistics Division (UNSD),4 includes the countries of
Bulgaria, Czechia, Hungary, Poland, Romania, Russian
Federation, and Slovakia, as well as the republics of
Belarus, Republic of Moldova, and Ukraine.4 In some
sources, Eastern Europe is defined as the nations
bordered by the Baltic and Barents seas on the north; the
Adriatic, Black, and Caspian seas and the Caucasus
Mountains on the south; and the Ural Mountains. Using
this definition, the nations of Albania, Bosnia and Her-
zegovina, Croatia, Serbia, North Macedonia, and
1
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Key messages

• Countries in Eastern Europe have a much lower life expectancy compared with the
rest of Europe. Inequalities in life expectancy mostly coincide with different rates
of ischemic heart disease (IHD) deaths.

• IHD mortality is dramatically higher in the North-Eastern European countries
compared with Central-Eastern and South Eastern countries with age-
standardised mortality rates per 100,000 inhabitants ranging from 399.2 in
Ukraine to 71.3 in Poland.

• Not only the IHD death rates are higher in the North-Eastern Europe, but deaths
also occur at younger ages. This observation is a significant public health concern,
as it not only represents a loss of life but also has broader implications for the
healthcare systems, the workforce productivity, and the overall societal well-
being.

• High rates of risk factors for IHD, such as smoking, diabetes, hypercholesteremia
and hypertension persist in the North-Eastern European countries, which may
contribute to the development of cardiovascular diseases at a younger age.

• In general, the higher is the country income level, the better is the cardiovascular
health. However, IHD mortality cannot be entirely explained by income
inequalities.

• Eastern European countries with a relatively high IHD prevalence rates have high
coronary revascularization rates, but this is not enough to reduce mortality from
IHD equally in all countries.

• There is an urgent need for improved analysis and reporting of data to describe
the determinants of cardiovascular health across Eastern Europe. Policies may
need to be tailored to individual countries rather than applying a one-size-fits-all
approach.
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Montenegro, which the UNSD categorizes as Southern
Europe, would be included.4 This definition also includes
the Baltic Republics of Estonia, Latvia, and Lithuania,
considered by the UN as Northern Europe.4 The bound-
aries of Eastern Europe, therefore, are subject to sub-
stantial overlap and variation depending on the context in
which they are used, which makes demarcation difficult.4

The current study refers to all European countries
listed above as they were previously ruled throughout
the twentieth century by socialist regimes. As such,
after the fall of socialism, these countries started a
process of political, economic, and health system re-
form. The entire group of countries entered roughly
similar directions of reform, despite differences in
economic transition dynamics and the degree of gov-
ernment determination to implement reforms.5 As
such, we are dealing with a relatively large group of
countries that had similar starting points for cardio-
vascular health care transition.5 Unfortunately, there is
still a gap in evidence concerning the impact of such
reforms on health system performance in many of
these countries.5

The current study attempts to analyse the de-
terminants of cardiovascular health in Eastern Europe
with regard to their influence on cardiovascular out-
comes. Information is crucial as the greatest burden of
CVD is present in low- and middle-income countries
and a large proportion of the Eastern European coun-
tries are middle-income countries.6

Demographic and social indices
Eastern European countries are made up of middle- and
high-income countries as defined by the World Bank
Gross National Income (GNI).7 As such, social de-
terminants of health (i.e., income level, educational
attainment, employment status, and environmental so-
cioeconomic factors) may be consistently associated with
cardiovascular outcomes.8,9 Despite this, the incidence of
CVD in the last two decades has increased in some
countries such as Estonia and decreased in some other
countries such as Croatia and Czechia, being all of these
Eastern European countries classified as high-income.2,10

Analysis of this phenomenon is still hindered by insuf-
ficient information. It is not known whether the risk-
factor burden is higher in middle-income countries
than in high-income countries, whether mortality after a
cardiovascular event is higher in middle-income coun-
tries than in high-income countries, or whether both are
true. To address these questions, we summarized and
compared population structures and their GNI according
to the World Bank.11 Although there is no universally
agreed definition for continental subregions, compari-
sons were also attained by comparing subregions of
Europe based on “The World Factbook”,12 specifically:
Central-Eastern Europe (CEE), South-Eastern Europe
(SEE) and “Eastern Europe” (in this report: North-Eastern
Europe; NEE), the latter mainly consisting of the Euro-
pean part of the former Soviet Union.12

World Bank and World Health Organization
Using World Bank Atlas classification 2021 (calendar
year 2019), middle-income economies are those with
a GNI per capita between $1036 and $12,535 and
high-income economies are those with a GNI per
capita of more than $12,535.7 Croatia, Czechia,
Estonia. Hungary, Latvia Lithuania, Poland, Romania,
Slovenia, and Slovakia are high-income countries, the
remaining Eastern European geographic areas are
middle-income countries (Fig. 1a).7 Throughout the
manuscript, the term ‘middle-income countries’ rep-
resents a composite of upper- and lower-middle-
income countries.7 Data are also presented for the
Eastern European countries, stratified according to the
2019 World Health Organization (WHO) definition of
Current or Public Health Expenditure (PHE) values as
percentage of gross domestic product (GDP) as shown
in Fig. 1b.13

Data collection
The study reports a period of 15 years (2005–2019) in
the Eastern European Countries. In some cases, sub-
stantial gaps in data availability were identified, so that
we had to restrict the analysis to a small number of
countries. Cardiovascular disease incidence, risk factors
www.thelancet.com Vol 33 October, 2023
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Fig. 1: Income level (panel a) and current PHE as percentage of GDP (panel b). Panel a shows the country classifications by income level
according to the World Bank. The classifications are based on the GNI per capita of calendar year 2019. Panel b shows current or public health
expenditure (PHE) as percentage of gross domestic product (GDP) according to WHO-Global Health Observatory data repository. Year 2019 for
all countries except Albania (2018). Colour gradient maps: the darker the colour the greater the values. Maps modified from © EuroGeographics
for the administrative boundaries.
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and mortality data come from the WHO-Global Health
Observatory,14 WHO-European Health 2020 In-
dicators,15 WHO-Mortality Database,16 Global Burden of
Disease Database,17 Eurostat Cardiovascular Diseases
Statistics,18 European Cardiovascular Disease Statistics19

and the Organisation for Economic Co-operation and
Development (OECD) Health at a Glance: Europe10 us-
ing the 2019, or nearest year available, update of age-
and sex-specific mortality and risk factors data by
country. General limitations of the data include choice
of method for dealing with missing data used by the
main providers, and lack of observational data in
reporting practices by many of these countries. More-
over, different countries may have different diagnostic
and certification practices, which might influence the
methodology for deciding on cause of death. This may
be particularly relevant in the elderly, where there may
be several possible causes of cardiovascular death, which
may produce an underestimation or an overestimation
of the mortality rates from IHD. The scarcity of vali-
dated and unbiased data related to cardiovascular health
in Eastern Europe hampers the ability to accurately
assess the current status and trends. Future research
efforts should focus on generating high-quality data to
address this gap.

Age-standardised mortality rates
Ischemic heart disease deaths were standardised to the
WHO standard European population, to allow
www.thelancet.com Vol 33 October, 2023
comparison between populations with a different age
distribution.16,20 All the countries that reported mortality
data had age information to standardize the rates.16,20
Key observations
Life expectancy
Data on life expectancy at birth for both men and
women reveal significant differences between Euro-
pean countries (Fig. 2, Tables S1 and S2). A male child
born in the European Union will live to be 78.1 years
old on average. On average, European Union women
are 5.5 years older, reaching an age of 83.6.15 Countries
in Eastern Europe have a much lower life expectancy
compared with the rest of Europe.15 Considering the
2016 averages, there was a difference of more than 10
years between the countries with the lowest and high-
est life expectancy: 67.5 years for men and 77.3 years
for women in Ukraine compared with 80.6 years for
men and 84.3 years for women in Norway.15 Lithuania
had the largest difference in life expectancy (10.7 years)
between men (69.5 years) and women (80.2 years),
while Sweden had the smallest difference (3.8 years)
between men (80.3 years) and women (84.1 years).15 As
the WHO indicators report, considerable differences
also exist within the group of Eastern European coun-
tries even if classified as belonging to the same country
income level.15 The average life expectancy in middle-
income countries ranged between 67.5 (men) and
3
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Fig. 2: Trends in life expectancy at birth from 2005 to 2016 by geographical region and sex. Data from WHO-European Health 2020
Indicators in which life expectancy at birth is the average number of years a newborn could expect to live and reflects the overall mortality level
of a population. Last available year 2016.15 South-Eastern Europe: Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Montenegro, North
Macedonia, Romania and Serbia; Central Eastern Europe: Czechia, Hungary, Poland, Slovakia and Slovenia; North-Eastern Europe: Belarus,
Estonia, Latvia, Lithuania, Republic of Moldova, Russian Federation and Ukraine.
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77.3 (women) years in Ukraine to 77.5 (men) and 81.8
(women) years in Albania. Other, large inequalities in
life expectancy can be seen comparing women and
men within some middle-income countries, with dis-
parities of up to 8 years and more in Romania, Bulgaria
and Russian Federation. Thus, depending upon their
country of birth, Europeans could expect to have
approximately 10 more (or less) years of life.15 Because
the decline in CVD death was the main culprit of the
largest increase in life expectancy during the last two
decades overriding the effects of all other causes of
mortality, the above reported inequalities in life ex-
pectancy may reveal different routes of CVD deaths in
the Eastern European countries compared with their
Western counterparts.

Standardised mortality rates for ischemic heart disease
Cardiovascular disease causes over 4 million deaths per
year in Europe, primarily from IHD.16,21 Strong health
inequalities in the standardised mortality rates for IHD
can be observed among the European countries (Fig. 3,
Tables S3–S5).16,21 In general, the higher is the country
income level, the better is the cardiovascular health. The
highest age-standardised mortality rate for IHD is found
in Ukraine (399.21 deaths per 100,000 inhabitants).
Ukraine is a middle-income country with the lowest
GNI per capita in Europe (3310 USD in 2019). However,
mortality cannot be entirely explained by income in-
equalities. Strong geographical disparities are also
apparent. Although the highest standardised mortality
rates are always observed in Eastern Europe, they often
are independent of the country income level. For
example, Slovenia and Lithuania are both high-income
countries. Despite this, age-standardised mortality
rates range from approximately 45.8 deaths per 100,000
inhabitants in Slovenia, to around 222.4 per 100,000 in
Lithuania. The association between income level and
health disparities is, therefore, confined to the most
disadvantaged Eastern European countries. The Euro-
pean Commission has argued that “to reduce the social-
economic gradient in health, actions must be universal,
but with a scale and intensity that is proportionate to the
level of disadvantage”.22 This goal may be achieved by
increasing the knowledge base on causes and in-
terventions for IHD in each specific geographic area.

Eastern European subregions and mortality rates
for ischemic heart disease
Following 2005, the IHD mortality gradually decreased
in the CEE countries, first in Czechia, and Poland.
Studies have suggested that likewise to Western Europe,
more than half the IHD mortality decline in the Czechia
and Poland can be explained by changes in risk fac-
tors.23,24 By contrast, IHD mortality dramatically
increased in the NEE countries, and improved only by
2010. Substantial disparities are still present in 2019
between NEE and CEE countries, with age-standardised
IHD mortality rates per 100,000 inhabitants ranging
from 399.2 in Ukraine to 71.3 in Poland (Fig. 3,
Tables S3–S5). With regard to SEE, the magnitude of the
fall in IHD mortality widely varies across different
countries. For example, 10-year decreases in IHD age-
standardised mortality rates ranged from 40% in
Croatia (164.2 versus 97.8) to 11% in Bulgaria (116.1
versus 102.1).

Disadvantaged, vulnerable or marginalized groups
Disadvantaged, vulnerable or marginalized groups are
defined by the WHO as those who, “due to factors
usually considered outside their control, do not have the
same opportunities as other, more fortunate groups in
society”.25 Examples might include inequities in the
delivery of cardiovascular care in the elderly, women,
and non-white patients.3,25,26 Disadvantage takes many
other forms, such as unemployed people, refugees and
others who are socially excluded. Although low socio-
economic status has been associated with CVD mortality
and can be considered a target for intervention,27 we did
not summarize variations in outcomes by socioeco-
nomic deprivation because this relates to wider
www.thelancet.com Vol 33 October, 2023
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Fig. 3: Trends in age-standardised IHD death rates/100,000 population, by geographical region, sex and age group, from 2005 to 2019
(or nearest year). Data from the WHO-European mortality database.16 Mortality levels and trends are estimated from data on deaths by cause/
age/sex and mid-year population by age/sex. Colour gradient maps: the darker the colour the greater the values. Maps modified from ©
EuroGeographics for the administrative boundaries.
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determinants of global health which has been illustrated
elsewhere.28 As well, it is unknown how many people of
non-European descent live in East Europe, because most
of these countries do not track ethnicity in their census.
Accordingly, we focused on disparities in cardiovascular
care and outcomes only by age and sex.

Standardised mortality rates for ischemic heart
disease stratified by age
Not only the IHD death rates are higher in NEE than
CEE and SEE countries, but they also occur at younger
ages (Fig. 3, Tables S6–S8).16 The premature mortality
from IHD (<65 years) in 2019 among men in Latvia,
Lithuania, and Belarus (70.4, 78.9 and 159.7 per 100,000
inhabitants, respectively) is more than twice higher than
in Poland and Serbia (29.9 and 34.9 per 100,000,
respectively). The dramatic East-West gap in premature
IHD mortality is striking even when comparing the
above reported data for CEE and SEE with those of
Germany and Spain (19.9 and 15 per 100,000 in-
habitants, respectively). Among women, when
comparing NEE, CEE and SEE each other and to other
countries in Western Europe, the premature mortality
shows similar patterns as for men though at lower rates.

Standardised mortality rates for ischemic heart
disease stratified by sex
The women to men rate ratios for IHD death are pre-
sented by country (Fig. 4).16,19 Mortality from IHD in
women is higher than in men in almost all of the
Eastern European countries with a mean ratio of
approximately 1.2. However, there are large sex differ-
ences in death rates from IHD across Eastern Europe
and between East and West Europe. For instance,
Fig. 4: Women to men rate ratios for age-standardised IHD death, b
database.16 Mortality is age-standardised on the basis of the standard Eu
Slovakia, with one of the highest IHD prevalence rates,
has one of the highest women to men ratios (1.56). Also,
Ukraine, with the highest IHD prevalence rate, has the
women to men ratio close to the mean (1.22). By
contrast, the women to men rate ratio in Spain remains
one of the lowest in Europe (0.77). Of note, IHD prev-
alence rate in Spain is much lower than those in the
Eastern European countries. These data suggest that
women proportionally die for IHD much more in
Eastern Europe than in its Western counterpart. This
view is further supported by some other observations.
For example, there is a 11-fold difference in female
death rates from IHD in France versus Lithuania (14.6
deaths versus 163.6 per 100,000 women) and a 8-fold
difference in male death rates from IHD in France
versus Lithuania (39.8 deaths versus 314.1 per 100,000
men) (Tables S4 and S5). It is hard to identify the exact
causes of these large outcome variations between
women and men in different countries. The relative
contribution of preventive strategies and medical in-
terventions varies from country to country. Studies have
suggested inequalities in access to cardiovascular
healthcare for women in many geographic areas the
world.29–34

Incidence and prevalence of ischemic heart disease
Between 2005 and 2019, most Eastern European coun-
tries reported an increase in the number of new CVD
cases (Tables S9 and S10).17 Of these, approximately
50% represented new IHD cases. The largest increase of
over 40% have been reported in Albania and Slovenia
among both men and women. The largest decrease in
incidence over this period was reported in Poland
among both women and men (by approximately 33%).17
y country. The source of the data is the WHO-European mortality
ropean population.

www.thelancet.com Vol 33 October, 2023
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However, these crude incidence numbers do not
consider differences between populations in terms of
size and age composition. Therefore, we also analysed
how the prevalence of IHD has changed during these
years (Table S11). Age-standardised prevalence rates for
IHD were higher in men than women in all Eastern
European countries. Among these countries, IHD
prevalence rates tended to be relatively higher in NEE
countries and lower in CEE and SEE countries. Indeed,
the age-standardised IHD prevalence rate in the Eastern
European countries ranged from 2727/100,000 in
Poland to 5388/100,000 in Estonia among men and
from 1685/100,000 in Poland to 3584/100,000 in
Ukraine among women.17 Acknowledging disparities in
the incidence and prevalence of the disease is crucial, as
interventions and policies may need to be tailored to
individual countries rather than applying a one-size-fits-
all approach.

Unmet healthcare need
According to Eurostat, more than 20% of the European
population declared they had an unmet healthcare need
in 2019 that was due to finances, distance/transport or
waiting lists.21 The most common reason was that it was
too expensive. Notably, there were very large inequalities
among the countries of Eastern Europe even if these
countries were classified as high-income. Latvia, a NEE
country, had the largest share of persons reporting that
medical costs pose a high financial burden (27%).21 The
share of those declaring that paying for medical care
caused no financial burden was largest in CEE countries
such as Czechia and Slovakia (all less than 10%) than in
SEE countries, such as Serbia and Croatia (all more than
15%).21 These geographical differences, therefore, need
to be explored. The data presented here focus on three
reasons: the care was too expensive, the distance to
travel too far or waiting times too long. Other specific
barriers to meet the healthcare need may include for
instance, lack of health insurance coverage and high
levels of private (‘out-of-pocket’) expenditure.21 Lack of
primary and secondary prevention and access to health
services are critical factors to address cardiovascular
health inequalities in disadvantaged communities and
may largely explain the above reported differences.
Medical care contributes to about 37% of the decline in
IHD mortality in Poland as shown using the IMPACT
model in Eastern Europe.24,35 However, these results
should be cautiously generalisable to many CEE and
SEE countries, but not to NEE countries, which experi-
enced more complicated trends in mortality.

Access to coronary revascularization in ischemic
heart disease
Although there appears to be a well reported association
between the use of coronary revascularization for IHD
and improved outcomes36,37 our study reveals that this is
not a consistent finding across Eastern European
www.thelancet.com Vol 33 October, 2023
countries.18 Fig. 5a provides an overview of the rates per
100,000 inhabitants for coronary revascularization in
some selected Eastern European countries. Percutaneous
coronary intervention (PCI) was the most frequently
employed method of coronary revascularization followed
by coronary artery bypass graft (CABG). Among Eastern
European countries there was a wide range in the utili-
zation of PCI procedures. In general, Eastern European
countries with a relatively high IHD prevalence rates
(Table S12) had high PCI rates. Estonia and Poland had
PCI rates of 219.9 and 258.8, and the rate ratios between
IHD prevalence and PCI per 100,000 inhabitants were
approximately similar: 4.1% and 3.5%, respectively.
However, whilst Poland reported a lower age-sex stand-
ardised rate of 30-day mortality per 100 admissions after
acute myocardial infarction (4.7%), Estonia reported
much higher mortality (9.2%) (Fig. 5b). A constellation of
factors is likely to contribute to this finding including the
fact that there is a heterogeneous approach to the data
reporting, with a particular paucity of data about the
number of patients with ST-Segment Elevation Myocar-
dial infarction (STEMI) as a marker of the severity of
IHD, the mode of reperfusion therapy provided in
STEMI38–40 and the number of patients with STEMI who
did not receive timely reperfusion therapy or even who
did not receive any reperfusion therapy.39,40 It is difficult
to discuss mortality post IHD with no reference to how
revascularization rate differences came into play.

Possible drivers of inequalities in reperfusion
therapy across Eastern European countries
The lack of uniformity in reporting care and outcomes
across the Eastern European countries hinders realistic
comparison within Eastern European countries and
externally with the Western counterparts. For example,
time delays to reperfusion therapy in STEMI varies
substantially by Eastern European country.41–45 In
Romania, 81.8% of the STEMI population were
admitted within 12 h of symptom onset.46 Yet, only
69.5% of the STEMI population were admitted within
12 h in Bulgaria.44 About 10% of patients still did not
receive reperfusion therapy within 24 h, with late pre-
sentation as the most often reported reason.47 Incon-
sistency between-country measurements of quality
standards for reperfusion therapy precludes detailed
comparative effectiveness reporting.

Comparison of primary PCI data with health
expenditures as percentage of gross domestic
products
The International Survey of Acute Coronary Syndromes
(ISACS-TC) project recognized the barriers produced by
a lack of information and compiled detailed data con-
cerning the relationship among PHE values and treat-
ment and outcomes of patients with STEMI in some
Eastern European countries.48 Comparison of primary
PCI data with PHE failed to find a crude relationship
7
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Fig. 5: PCI and CABG per 100,000 inhabitants, performed in hospitals, year 2019 (panel a) and age-sex standardised 30-day mortality
rate after hospital admission for acute myocardial infarction based on unlinked data, year 2019 or nearest (panel b). Panel a: The source
of data is Eurostat Health Care database, in which data are collected according to the classification ICD-9-CM. Procedures density rates are used
to describe the frequency of services rendered, expressed in per 100,000 inhabitants of the by respective population. Panel b: the source of data
is OECD-Health at a Glance: Europe 2022, in which 30-day case-fatality are measured as the percentage of patients aged 45 and over following
hospital admission for acute myocardial infarction. It counts only deaths, that occurred in the hospital where the patient was initially admitted.
Rates are age-standardised to the 2010 OECD population aged 45 and over admitted to hospital for acute myocardial infarction.
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between wealth measures and primary PCI provision.
Rates of reperfusion therapy by PCI were greater in high
PHE hospitals, but 30-day absolute all-cause mortality
was around 8% in both low and high PHE hospitals.48

However, the odds of mortality became consistently
lower in high PHE compared with low PHE hospitals,
when time from symptom onset to admission ≤6 h was
included in the analysis (OR: 0.71, 95% CI: 0.56–0.89).48

These data indicate that excessive delay of the invasive
treatment reduces the advantages of primary PCI. A
network of PCI centres should be supported by an
effective and rapid patient transportation system. Timely
access to the invasive treatment is more common in
high compared with low PHE hospitals.

Supply and demand factors for PCI procedures
The Eurostat data suggest that the number of PCI pro-
cedures that are required for a good quality of care is
likely to be determined by supply and demand factors
(Fig. 5a and Table S12). Most countries in Eastern
Europe have relatively reduced supply factors compared
with a relatively increased demand.18 This issue is
difficult and may be clarified with the following
example. Lithuania and France have similar supply
factors, namely the rates of PCI (324.3 and 288.7 per
100,000 inhabitants, respectively), but the demand is
quite different being the prevalence of IHD much
higher in Lithuania than in France (5700 versus 1882
per 100,000 inhabitants).18 Thus, triaging IHD patients
with PCI ranges from a proportion of 5.7% in Lithuania
to 15.3% in France. It follows that PCI is more
frequently undertaken to treat and improve prognosis of
IHD in France compared with Lithuania. This may be
one reason for a greater reduction in 30-day mortality
from acute myocardial infarction in France (5.6%)
compared with Lithuania (9.3%) (Fig. 5b).10

Inequalities in risk factors for cardiovascular health
Most of the decline in IHD mortality can be attributed to
change in the incidence of the disease, which, in turn, is
www.thelancet.com Vol 33 October, 2023
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related to the exposure to modifiable CVD risk factors
such as smoking, low physical activity, hypertension,
hypercholesterolemia, obesity and diabetes.3,9,49–51

Changes in mortality trends may also be explained by
changes in dietary behaviours such as fruit and
Fig. 6: Age-standardised prevalence estimates of risk factors stratified
Error bars indicate 95% credible intervals. Data are presented as percenta
(mmol/l) and mean systolic blood pressure (mmHg) levels are presented as
the source of data is the 2019 Global Burden of Disease (GBD) study.17 SE
into account the extent of exposure by risk level and the severity of that r
0% to 100%. Error bars indicate 95% uncertainty intervals (UI).
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vegetable consumption and fat intake.52,53 Earlier find-
ings demonstrated that trends in IHD were partly
explained by changes in traditional risk factors (hyper-
tension, hypercholesterolemia, smoking and diabetes).
Traditional risk factors accounted for over 70% of the
by sex. The source of data is the WHO-Global Health Observatory.14,55

ges, or percentages (95% credible intervals). Mean total cholesterol
means (95% credible intervals). For summary exposure values (SEV)77

V is a measure of a population’s exposure to a risk factor that takes
isk’s contribution to disease burden. SEV are reported on a scale from

9
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risk of an acute IHD event.54 In this study, therefore, we
mainly focused on the established traditional risk factors
for which available data are more robust than for other
risk factors.54

Smoking
Fig. 6a and Table S13 show the prevalence of smoking
from 2005 to 2019 in the populations of the Eastern
European countries.55 Among men, the prevalence of
smoking was generally highest in the NEE countries.
Indeed, in five of the seven NEE countries more than
40% of men are smokers (Moldova: 44.5%, Latvia:
47.6%, Ukraine: 40.7%, Belarus: 41.4% and Russian
Federation: 41.5%). Smoking rates were also high in the
SEE countries ranging from ranging from 42.6% of
Bosnia and Herzegovina to 32.3% of Montenegro). In
CEE countries, the smoking rates among men were
generally less than 36%. The opposite pattern was true
for women, among whom smoking prevalence rates
were very low in NEE countries (less than 23% in
Moldova, Ukraine, Belarus, Russian Federation,
Lithuania, Estonia, and Latvia), low in CEE countries
(26.5% in Czechia, 25.4% in Slovakia), and higher in
SEE countries (39% in Serbia, 35.6% in Croatia, 31.3%
in Montenegro). The current report did not investigate
the number of cigarettes smoked and types of cigarettes
available, such as low-tar cigarettes, because the sys-
tematic Reports of the US Surgeon General have
concluded that the use of low-tar and light cigarettes has
not influenced the overall disease risk.56 In summary,
public heath focus should remain on preventing
smoking initiation and facilitating quitting. Although
tobacco-related burden in women is lower than in men
globally, female smokers are more vulnerable to develop
coronary artery disease than their counterparts.57,58 As
such, a sex-specific call to action is crucial to raise
awareness of the devastating impact of smoking on
women’s health, especially in SEE countries.

Cholesterol
Trends in serum cholesterol have been of interest for a
long time because of the causal association with IHD.59

The WHO Global Health Observatory provides age-
standardised national estimates of the prevalence of
elevated blood cholesterol levels for several European
countries (Fig. 6b and Table S14).14,60 Raised blood
cholesterol (6.2 mmol/L) among adults aged 18 years and
over tended to be higher in NEE and CEE countries
(18.0% in Latvia, 17% in Lithuania, 18.1% in Slovenia,
17.9% in Hungary) and lower in SEE countries (12.1% in
Romania, 14.3% in Croatia). In the overall Eastern Euro-
pean countries with the exception of Poland, raised blood
cholesterol tended to be more common in women than in
men. By contrast, raised blood cholesterol tended to be
more common among men than women in Western
European countries as shown, for example, by the data
presented by Spain (17.1% vs 15.4%). There is not a
satisfactory explanation for the large sex related variations
in cholesterol level among Western and Eastern European
countries and within NEE and CEE versus SEE countries.
Researchers have argued that many Eastern European
countries are middle-income countries and as such they
may have neither the resources nor the infrastructure for
a widespread use of statin in prevention therapy, espe-
cially among traditionally marginalized groups such as
women and those living in rural settings.61 Others have
reminded that substantial falls in cholesterol are unlikely
to be obtained simply by an increased use of statins.3,62–64

In 2018, subregions with the highest proportion of
statin use included Eastern Europe.65 We therefore believe
that unhealthy diets together with lack of physical activity
may be the most important determinants of the wide
variations in cholesterol levels across sexes and across
Eastern European countries.

Diabetes and adiposity
Over the past 8–10 years, the prevalence of diabetes has
increased globally across Europe, and in most Eastern
European regions. In both men and women, age-
standardised fasting raised blood glucose was notably
more common in NEE countries compared with CEE
and SEE countries (Fig. 6c and Table S15).14,66 The
estimated prevalence in men ranged from 8.9% in
Lithuania to 7.3% in Romania or Serbia. Among
women, the prevalence was highest in Moldova (8.4%)
and lowest in Croatia and Slovakia (6.3%). Notably,
fasting raised blood glucose was more frequent in men
than women in most Eastern European countries with
two countries in which this was not the case, both in
NEE: Moldova and Russian Federation (Fig. 6c and
Table S15). Substantial inequalities also exist with re-
gard to the proportion of adults who are overweight or
obese.14,67 The proportion of overweight adults in men
(18 years and over, including people with a body mass
index [BMI] of more than 25 kg/m2) varied between
59.1% in Bosnia and Herzegovina to 69% in Czechia,
while that of the overweight women ranged from 46.6%
in Bosnia and Herzegovina to 56.4% in Lithuania
(Fig. 6d and Tables S16 and S17). In summary, these
data suggest that people of NEE countries are dispro-
portionately affected by diabetes both in women and
men and tend to develop this condition at a relatively
lower BMI than individuals from CEE and SEE coun-
tries. These observations may motivate further studies
on diabetic genetics in different ethnic groups.68

Hypertension
Estimates of mean systolic blood pressure (SBP) among
adults aged 18 years and above were consistently higher
among men than women in all Eastern European
countries (Fig. 6e and Table S18).14,69 Mean systolic
blood pressure showed regional variations with higher
levels generally in NEE and CEE countries and lower
levels in SEE countries. For example, in men the mean
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Box 1.
The MONICA Project
• The WHO Multinational MONItoring of Trends and Determinants in CArdiovascular Disease (MONICA) project aimed to prospectively
evaluate the impact of trends in major risk factors for cardiovascular disease—including blood pressure, cigarette smoking and serum
cholesterol, and later BMI—and in 28-day case-fatality on change in IHD mortality.73

• IHD risk factors, incidence, case fatality, and mortality were measured in 38 communities in 21 countries, mainly in Europe but also in
Australia, China, and North America. Data for the main study were collected for a period of ten years or more in each centre, from the
early 1980s to the mid-1990s.73

• The focus was on premature mortality, which at that time was defined as death in people aged <65 years. There are enormous differences
between different populations. In men, Glasgow in the United Kingdom and North Karelia in Finland have eight to ten times the
coronary event rate of Beijing in China. Similarly, among women, Glasgow has roughly ten times the rate of Beijing and Toulouse in
France.75

Box 2.
Recommendations to reduce disparities in cardiovascular care and outcomes in Eastern Europe
• Nationwide cardiovascular care registries
We recommend the collection and reporting of systematic population-based data and nationwide registry data to improve our
understanding of why the West-East gap in IHD mortality continues in Europe, and to document its variations within the Eastern
European countries.

• International cardiac networks
There is inter-country variation in cardiovascular care delivery, which cannot be captured only by nationwide registry data. Our data
support the recommendation from the EUR-Observational Research Programme (EORP) that networks of hospitals should work together
in terms of action at international level. There is a need for comparisons and for dedicated, collaborative research.

• Inequalities for ethnic and/or geographic areas
There are vulnerable groups in specific geographic areas. Significant disparities in age-standardised IHD mortality rates are present
between NEE and CEE or SEE countries. The NEE countries face multiple barriers to access cardiovascular health care and therefore do not
obtain the care they need. Globalization seems to have contributed to a higher prevalence of cardiovascular risk factors in NEE countries.
Access to and delivery of equitable primary prevention strategies and implementation of public health policies are of upmost importance
in these countries to reduce IHD mortality.

• Inequalities by age and sex
A woman in Lithuania is 11 times more likely to die from IHD than a woman in France, while for men the gap is 8 times. Slovakia has one
of the highest women to men ratios of death after IHD (1.56). By contrast, the women to men rate ratio of death in Spain is the lowest
in Europe (0.77). Countries in Eastern Europe have a much lower life expectancy compared with the rest of Europe with a difference of
approximately 10 years between with the lowest and highest life expectancy. Knowledge on specific subgroups, such as women and older
people in regions with higher cardiovascular mortality, may provide a basis for regional designing of cardiovascular risk management and
prevention strategies aimed at improving health equity.

Box 3.
Specific health care reforms recently implemented or planned in some Eastern European countries76

• Increase of the overall budget for the health system (Czechia, Estonia, Latvia and Poland).
• Improved access to primary care (Poland, Romania).
• Improved waiting list management (Hungary, Lithuania, Latvia, North Macedonia Slovenia).
• Improved access to health promotion and disease prevention for specific vulnerable groups (Estonia, Romania).

Series
systolic blood pressure ranged from 130 mmHg in
Russian Federation to 138 mmHg in Slovenia, while in
women it ranged from approximately 130 mm Hg in
Moldova, Albania, Bosnia and Herzegovina and Ukraine
to 120 mmHg in Slovakia. Previous work has shown
that a 1 mmHg population-wide SBP reduction is
associated with 13.3 fewer heart failure events per
100,000 person-years in white populations.70 As such
population-wide interventions to reduce blood pressure
in NEE and CEE countries are urgently required. Little
www.thelancet.com Vol 33 October, 2023
is known about the causes for different trends in blood
pressure. Drivers probably include reduced salt, intake,
increased consumption of fruits and vegetables that are
sources of potassium, and the use of antihypertensive
treatments in older people.3

Psycho-socio-economic determinants of
cardiovascular health
Psychosocial factors may increase the risk of CVD, but
relatively few studies on this issue have been undertaken
11
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Search strategy and selection criteria

We identified published papers in English language from academic databases, mainly
MEDLINE, through PubMed search using keywords such as “Central and Eastern
Europe”, “Eastern Europe”, “former Soviet Union”, “Coronary heart disease
mortality”, “IHD mortality”, “cardiovascular health”, “cardiovascular prevention”,
“cardiovascular health promotion”, “CVD prevention”, “community-based”, and their
combinations. We also searched for any relevant registry studies in the region.
Finally, we included original data given as courtesy from public and private
organizations in Eastern Europe. The data that support the findings of this study are
drawn from publicly accessible databases, and there is no personally identifiable
information about individuals. Therefore, ethical approval was not needed for this
study.

Series
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in Eastern Europe. The HAPIEE (Health, Alcohol and
Psychosocial factors In Eastern Europe) study is a cohort
study that assessed the effects of dietary factors, alcohol
consumption and psychosocial factors on the health of
men and women aged 45–69 years in four countries of
Central and Eastern Europe (Czechia, Lithuania, Poland
and Russian Federation). The study found that people
who were unemployed, single, with less wealth, who have
no social life with friends and relatives, and who are
depressed were more likely to die from CVD.71 This study
also found that these social stress factors were indepen-
dent of one another. Another study with data collected in
Lithuania within the framework of the HAPIEE registry
suggested an independent association between psycho-
logical stress and outcomes in overweight and obese
people.72 However, the HAPIEE study was unable to
clarify why death from IHD is more common in Russian
Federation, when compared to lower rates of mortality in
Central European countries. Many socioeconomic vari-
ables are associated with psychosocial factors, including
income level, education level and ethnicity. How these
factors should be assessed and quantified in a reliable
and reproducible manner across different countries re-
mains to be determined.

Addressing health inequalities in ischemic heart
disease mortality in Eastern Europe
The MONICA Project73 was initiated to assess prospec-
tively the influence of changes in major risk factors on
variation in IHD mortality in the 1980s and early 1990s
in 21 countries (Box 1).73 The IHD death rates declined
in most MONICA Western European sites, by an
average of 2.7% per year in men and 2.1% per year in
women, although they unexpectedly rose in most
Eastern European countries.74 Our report indicates that
health inequalities and inequities in access to cardio-
vascular healthcare still persist both between the West-
ern and Eastern European countries and within the
Eastern European countries. It is important, therefore,
to refocus research towards regional differences into
cardiovascular care.
Conclusions
There is an urgent need for improved analysis and
reporting of data to describe the determinants of car-
diovascular health across Europe, and an ongoing need
for interventions able to tackle to cardiovascular health
inequalities (Box 2 and 3). One major limitation is the
significant heterogeneity in healthcare systems, socio-
economic conditions, and cultural practices across
Eastern European countries. A better understanding of
the causes of the inequalities in IHD risk in the
Eastern European countries will not only help to miti-
gate the unequal burden of IHD, but also enable the
identification of new causative pathways that are rele-
vant to IHD risk for the population and the commu-
nities at large. Policies may need to be tailored to
individual countries rather than applying a one-size-
fits-all approach.
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