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Summary 

This report assesses the environmental burden of disease (EBD) attributable to long-term exposure to fine 
particulate matter (PM2.5), nitrogen dioxide (NO2), and ozone (O3) across 41 European countries in 2023 
(40 countries for PM2.5). The burden is quantified using key health indicatorsτattributable deaths (AD), 
years of life lost (YLL), years lived with disability (YLD), and disability-adjusted life years (DALY)τproviding 
a comprehensive overview of the impact of ambient air pollution on health in Europe. The cause-specific 
long-term burden attributable to PM2.5 includes asthma in children and adolescents (in previous year, 
asthma in children was considered), chronic obstructive pulmonary disease (COPD), diabetes mellitus 
(DM), ischemic heart disease (IHD), lung cancer, stroke, and dementia (added this year and only for 
morbidity). For NO2, the assessment covers asthma in adults as well as children and adolescents (added 
this year), COPD (added this year), DM and stroke. Finally, COPD attributable to long-term exposure to O3 
is also included. These health outcomes were selected to the extent possible based on the best available 
toxicological and epidemiological evidence, indicating a statistical association between exposure to these 
pollutants and an increased risk of developing a disease or dying. The main results presented here consider 
only the impact of individual pollutants and populations exposed to concentration levels exceeding the 
World Health OrganizationΩǎ (WHO) air quality guidelines (AQG) levels. Using the guideline levels as cut-
offs does not imply that there are no health effects below these values. It is only assumed that the evidence 
for the health effects is comparably lower for these lower concentration levels. Additionally, a sensitivity 
analysis was performed on all-cause mortality to evaluate the effects of exposure to two different levels 
of PM2.5 and NO2, all levels and levels above the annual limit values specified in the revised Ambient Air 
Quality Directive 2024/2881, to be attained by 2030. 
 
The concentration data in this assessment are based on air quality maps developed by the ETC HE, utilising 
ŀ Ŧǳǎƛƻƴ ƻŦ 99! aŜƳōŜǊ {ǘŀǘŜǎΩ ǾŀƭƛŘŀǘŜŘ ƳƻƴƛǘƻǊƛƴƎ Řŀǘŀ ŀƴŘ ŀŘŘƛǘƛƻƴŀƭ ƳƻŘŜƭƭƛƴƎ ŘŀǘŀΣ which produces 
consistent, standardised exposure estimates across Europe and ensures high comparability. The risk of 
mortality or morbidity in a population due to exposure to air pollution is represented by the concentration-
response function (CRF), which is based on relative risk, hazard ratio, or odds ratio estimates derived from 
epidemiological studies. The mortality or morbidity due to each air pollutant is then quantified by 
combining pollutant-dependent CRFs with ambient air quality data, population data, and the baseline 
frequency of the health outcome, such as the number of deaths or the prevalence of a disease.  
 
The analysis reveals that PM2.5 is the most harmful pollutant, contributing to approximately 206,000 
deaths (all-cause) in all 40 countries considered. Meanwhile, NO2 and O3 were responsible for around 
56,000 and 71,000 deaths (all-cause) in 41 countries, respectively. The study estimates that PM2.5 exposure 
resulted in 2.3 million DALY across the evaluated countries and diseases (excluding dementia), compared 
to 757,000 DALY from NO2. For O3, only mortality-associated effects were estimated, resulting in a cause-
specific burden of 85,000 YLL, while no DALY were calculated. The high disease burden attributable to PM2.5 
stemmed partly from its link to multiple diseases with high baseline prevalence and mortality, whereas 
NO2 and O3 estimates considered fewer health outcomes. This is partly due to the strong historical 
research focus on PM2.5. It is important to note, however, that the current epidemiological evidence for 
health effects associated with long-term O3 exposure remains uncertain and prone to changes when new 
evidence becomes available (Huangfu and Atkinson 2020; Kasdagli et al. 2024). Therefore, the degree of 
uncertainty for the O3 estimates is larger than that associated with PM2.5. Findings also demonstrate 
regional disparities: South-Eastern Europe saw the highest relative impacts from PM2.5 and NO2, while 
Southern Europe experienced elevated impacts from exposure to O3 ƭŜǾŜƭǎΦ ¢ƘŜ 9¦нтΩǎ ōǳǊŘŜƴ ƳƛǊǊƻǊŜŘ 
these trends but showed slightly lower rates overall. Cause-specific analysis, incorporating a broader range 
of health outcomes, enabled the report to reveal nuanced effects, particularly on cardiovascular and 
respiratory diseases for PM2.5 and diabetes for NO2. 
 
This report serves as a critical resource for understanding the pervasive health risks associated with 
ambient air pollution in Europe. By providing reliable, fine-scale estimates, it underlines the need for 
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targeted policy interventions to address pollutant-specific impacts and mitigate the substantial health 
burdens across populations in Europe. 
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1 Introduction 

Exposure to ambient air pollution can result in adverse effects on human health. Epidemiological studies 
have shown that exposure to ubiquitous pollutants such as fine particulate matter (PM2.5), ozone (O3) and 
nitrogen dioxide (NO2) is associated, among others, with cardiovascular, respiratory, metabolic and mental 
health outcomes, leading to an increase in morbidity, hospital admissions, and, in the worst case, to death 
(WHO, 2024; Hegelund et al., 2024; WHO, 2021, De Marco et al., 2019). The World Health Organization 
(WHO) developed the Environmental Burden of Disease (EBD) concept to comprehensively and 
comparably measure the health impacts of environmental risk factors on population health. EBD 
assessments use a systematic approach to estimate the proportion of disease burden in a population 
attributable to specific environmental risks, such as air pollution (Murray and Lopez, 1996). Assessing the 
burden of disease attributed to air pollutants is critical for managing air pollution-related risks and 
informing environmental health policy planning (Bruyneel et al., 2025; Chamberlain et al., 2022). 
 
The European Environment Agency (EEA) and the European Topic Centre on Human Health and the 
Environment (ETC HE), and its predecessors, have conducted EBD assessments for air pollution since 2014, 
offering a standardised, objective, comprehensive and comparable estimate of the burden of disease due 
to ambient air pollution across European countries. These assessments started by presenting the 
quantification of the burden of disease of the individual pollutants - PM2.5, NO2, and O3 - associated with 
all-cause natural mortality. Since 2022, the estimation has been expanded to quantify cause-specific 
mortality and morbidity health outcomes.  
 
In this assessment, the burden of disease attributable to long-term exposure to PM2.5, NO2, and O3 is 
quantified in terms of four burden of disease indicators. The estimates for all-cause natural mortality are 
presented by two indicators: attributable deaths (AD) and the resulting years of life lost (YLL). Cause-
specific calculations are based on risk-outcome pairs and assess the effects on population health using the 
common indicator disability-adjusted life years (DALY). This measure combines the contributions from 
population mortality (YLL) and morbidity (years lived with disability, YLD). The indicators are quantified by 
combining pollutant-outcome-dependent concentration-response functions (CRFs) with gridded ambient 
air quality data, population data, and the baseline frequency of the health outcomes, such as the number 
of deaths or the number of prevalent cases of a disease. The estimation is performed at the grid-cell level, 
and then aggregated to the corresponding spatial level, i.e., country or group of countries. Since the CRFs 
are derived considering single-pollutant models, the burden is estimated for individual pollutants. This 
may partially capture effects caused by other pollutants. Therefore, for any specific health outcome and 
exposure period, adding the estimated impacts of multiple pollutants could result in an overestimation of 
the true impact. For example, the HRAPIE project (Health risks of air pollution in Europe; WHO, 2013) 
argued that adding the all-cause mortality results for PM2.5 and NO2 may lead to a double counting of the 
effects (WHO experts discussed an overlap of up to 30 %; the true overlap, however, was not yet finally 
quantified). Conversely, estimating impacts for only one pollutant may underestimate the true impact of 
the pollution mixture, especially if other pollutants contribute to the same health outcome or the co-
occurrence of pollutants results in a stronger effect. 
 
The risk of mortality or morbidity in a population attributable to exposure to air pollution is represented 
by the CRF, which is based on the change of relative risk (RR), hazard ratio (HR), or odds ratio (OR) 
estimates with increasing exposures, as derived from epidemiological studies. The nature of 
epidemiological studies to assess the effect measure (RR, HR, or OR) differs in the way it quantifies the risk 
(or chance) of having an outcome after a certain exposure, comparing an exposed group against a non-
exposed or lower-exposed group. RR or HR are used in cohort studies, and OR in case-control studies. The 
EEA/ETC EBD assessments primarily consider CRFs for which the evidence provided by the epidemiological 
studies is high or reliable. However, scientific findings also suggest that additional diseases are linked with 
air pollutant exposure. To achieve a more comprehensive evaluation of the disease burden, certain 
outcomes with currently moderate or suggestive levels of evidence were also included. The all-cause 
natural mortality estimations consider the pollutant-specific CRF derived from epidemiological studies 
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referenced in the WHOΩǎ Air Quality Guidelines (AQG) recommendations (WHO, 2021), from now on 
referred to as ά2021 WHO AQGέ. Cause-specific estimations mainly rely on pollutant-outcome-specific 
CRFs from the European ELAPSE project (Effects of Low-Level Air Pollution: A Study in Europe; Brunekreef 
et al., 2021). The project analysed pooled European cohort studies that focus on adverse health effects 
related to exposure to low concentrations and exposures to air pollution across Europe, including levels 
below the current European Union (EU) standards. Table 1.1 lists the CRFs for mortality and morbidity risk-
outcome pairs and their associated 95 % confidence interval (CI) used for all-cause mortality and cause-
specific mortality and morbidity estimations. This report proposes expanding the EBD assessment further 
by considering thirteen risk-outcome pairs covering both mortality and morbidity, instead of the ten 
reported in the ETC HE Report 2024/6 (Soares et al., 2024a). This assessment now includes dementia 
morbidity effects in people 60 years of age and over due to exposure to PM2.5, and asthma in children and 
adolescents (up to 18 years old), and chronic obstructive pulmonary disease (COPD) in adults 25 years of 
age and older due to exposure to NO2. 
 
The EEA/ETC EBD quantification of the burden of disease assumes a linear increase of risk with an increase 
in concentration, as suggested by HRAPIE (WHO, 2013), since the 2021 WHO AQG has not proposed 
changes to the shape of the function. This means, for example, that if the CRF for all-cause mortality risk 
due to PM2.5 exposure is 1.08 per 10 ˃ƎκƳшΣ ŀ мл ˃Ǝ/m³ linear increase in PM2.5 annual mean 
concentrations would raise the population risk of mortality by 8%.  
 
One necessary parameter in the estimation is the counterfactual concentration. This value represents the 
ƘȅǇƻǘƘŜǘƛŎŀƭ ŜȄǇƻǎǳǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀ ƭƻǿŜǊ Ǌƛǎƪ ƻǊ άƴƻ-Ǌƛǎƪέ ƭŜǾŜƭ (e.g. a relative risk of 1) against which 
the estimated population exposure is compared. When assuming a constant slope of the CRF (,̡ see Eq. 
A1.2 in Annex 1), varying the counterfactual concentration implies that the results will also vary. For 
example, a lower counterfactual level means that more people are likely to be at risk since the exposure 
will cover a larger range of concentration levels; thus, the estimate of the EBD will increase. Conversely, 
an increase in the counterfactual level is more likely to result in a reduction of the disease burden. The 
counterfactual concentration for assessing long-term exposure is based on the annual concentrations 
recommended as guideline levels by the 2021 WHO AQG for PM2.5 and NO2, as well as the O3 peak season 
(1). These values are 5 ˃ƎκƳ3 for PM2.5, 10 ˃ƎκƳ3 for NO2 and 60 ˃ƎκƳ3 for O3. Sensitivity analyses were 
conducted to assess the impact of changing the counterfactual concentration. One analysis considers all 
levels of concentration, therefore using a counterfactual concentration of 0 µg/m3 for both PM2.5 and NO2. 
The HRAPIE report (WHO, 2013) states that the quantification of long-term impacts "should be calculated 
at all observed levels of PM2.5" down to 0 µg/m³. Moreover, the Brunekreef et al. (2021) study indicates 
there is no evidence of a minimum concentration below which no effect is observed. However, the level 
of evidence for RRs at very low concentrations is based on a limited number of epidemiological 
observations and should therefore be interpreted with caution. Finally, assuming 0 µg/m3 as a 
counterfactual, it includes the impact of natural sources, such as Saharan dust, that are not controllable 
by pollution abatement strategies. The other sensitivity analysis considers as counterfactual 
concentrations the annual limit values in the revised Ambient Air quality Directive (EU) 2024/2881 (EU, 
2024): 10 ˃ƎκƳ3 for PM2.5 and 20 ˃ƎκƳ3 for NO2. No sensitivity analysis was conducted for O3 because 
there is no meaningful counterfactual concentration nor EU legal standard associated with the O3 peak 
season. 

 
(1) Six-month running average of the highest O3 concentration over six consecutive months each year. The peak 
season period varies by country, but the concentration maps are based on measurement and modelling data from 
August 1, 2022, to December 31, 2023. The highest of these 12 values is used as the peak-season average of the 
maximum daily 8-hour means for the station. 
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Table 1.1 Concentration-response functions (hazard ratio (HR), relative risk (RR) and odds ratio (OR)) 
for mortality and morbidity risk-ƻǳǘŎƻƳŜ ǇŀƛǊǎ όŀƎŜ ƎǊƻǳǇΥ җ нр ȅŜŀǊǎ ƻƭŘΣ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ 
stated) and their associated 95 % confidence interval (CI)  

Notes: (a) Recommended by 2021 WHO AQG 
(b) Proposed by the ELAPSE (Effects of Low-Level Air Pollution: A Study in Europe) study 
(c) For mortality, the effect measure refers to type 1 and type 2 diabetes mellitus (DM), in contrast to morbidity, which 
includes only type 2 diabetes mellitus (T2DM)  
(d) Proposed by the EMAPEC (Estimating the Morbidity from Air Pollution and its Economic Costs) study   
(e) This RR is considered appropriate only for exposure differences not larger than 10 µg/m³ PM2.5  
(f) For morbidity, the effect measure refers to type 2 diabetes mellitus (T2DM), in contrast to mortality, which also 
includes type 1 diabetes mellitus (DM).  

 
The population exposure is estimated using the ETC HE produced concentration maps with annual 
statistics for 2023 (Horálek et al., 2025): annual mean for PM2.5 and NO2, and peak season for O3. It is 
assumed that population exposure within a country did not vary by age group. The maps are generated 
through data fusion that combines monitoring data from rural and urban background stations for PM2.5, 

NO2, and O3, as well as urban traffic station data for PM2.5 and NO2, with results from the Copernicus 
Atmosphere Monitoring Service (CAMS) Ensemble, and other supplementary data, such as altitude, 
meteorology, and population density. All data supporting the data fusion pertains to 2023. These maps 

 tƻƭƭǳǘŀƴǘ hǳǘŎƻƳŜ 
9ũŜŎǘ ƳŜŀǎǳǊŜ 
όфр ҈ /Lύ 

LƴŎǊŜƳŜƴǘ 
ǇŜǊ ǳƴƛǘ 
ό˃ƎκƳоύ 

wŜŦŜǊŜƴŎŜ 

a
ƻ
Ǌ
ǘ
ŀ
ƭ
ƛ
ǘ
ȅ

 

taнΦр 
 
 
 
 
 

!ƭƭπŎŀǳǎŜ όҗ ол ȅŜŀǊǎ 
ƻƭŘύ 

wwΥ мΦлу όмΦлсπмΦлфύ мл /ƘŜƴ ŀƴŘ IƻŜƪΣ нлнл όŀύ  

!ǎǘƘƳŀ όғ мф ȅŜŀǊǎ ƻƭŘύ IwΥ мΦло όмΦлмπмΦлрύ м YƘǊŜƛǎ Ŝǘ ŀƭΦΣ нлмт 

/ht5 IwΥ мΦмом όмΦллнπмΦнтуύ р {ǘǊŀƪ Ŝǘ ŀƭΦΣ нлнмόōύ 

5aόŎύ IwΥ мΦон όмΦмпπмΦрмύ р {ǘǊŀƪ Ŝǘ ŀƭΦΣ нлнмόōύ 

LI5 IwΥ мΦмм όмΦлсπмΦмтύ р {ǘǊŀƪ Ŝǘ ŀƭΦΣ нлнмόōύ 

[/ IwΥ мΦмл όмΦлпπмΦмтύ  р {ǘŀŦƻƎƎƛŀ Ŝǘ ŀƭΦΣ нлннόōύ 

{ǘǊƻƪŜ IwΥ мΦмо όмΦлрπмΦнмύ р {ǘǊŀƪ Ŝǘ ŀƭΦΣ нлнмόōύ 

bhн 
 
 

!ƭƭπŎŀǳǎŜ όҗ ол ȅŜŀǊǎ 
ƻƭŘύ 

wwΥ мΦлн όмΦл πмΦлпύ мл 
IǳŀƴƎŦǳ ŀƴŘ !ǘƪƛƴǎƻƴΣ 

нлнлόŀύ 

!ǎǘƘƳŀ όғ мф ȅŜŀǊǎ ƻƭŘύ hwΥ мΦлр όмΦлнπмΦлтύ п YƘǊŜƛǎ Ŝǘ ŀƭΦΣ нлмт 

!ǎǘƘƳŀ όҗ мф ȅŜŀǊǎ ƻƭŘύ IwΥ мΦмл όмΦлмπмΦнмύ мл I9LΣ нлннόŘύ 

/ht5 IwΥ мΦмпм όмΦлрсπмΦнооύ мл {ǘǊŀƪ Ŝǘ ŀƭΦΣ нлнмόōύ 

5aόŎύ IwΥ мΦнп όмΦммπмΦоуύ мл {ǘǊŀƪ Ŝǘ ŀƭΦΣ нлнмόōύ 

{ǘǊƻƪŜ IwΥ мΦлт όмΦлмπмΦмоύ мл {ǘǊŀƪ Ŝǘ ŀƭΦΣ нлнмόōύ 

hо 

!ƭƭπŎŀǳǎŜ όҗ нр ȅŜŀǊǎ 
ƻƭŘύ 

wwΥ мΦлм όмΦллπмΦлнύ мл 
IǳŀƴƎŦǳ ŀƴŘ !ǘƪƛƴǎƻƴΣ 

нлнлόŀύ  

/ht5 IwΥ мΦлпм όмΦлофπмΦлппύ мл .ǊŜƛǘƴŜǊ Ŝǘ ŀƭΦ нлнм 

a
ƻ
Ǌ
ō
ƛ
Ř
ƛ
ǘ
ȅ

 

taнΦр 
 
 
 
 
 

!ǎǘƘƳŀ όғ мф ȅŜŀǊǎ ƻƭŘύ IwΥ мΦло όмΦлмπмΦлрύ м YƘǊŜƛǎ Ŝǘ ŀƭΦΣ нлмт 

/ht5 IwΥ мΦмт όмΦлсπмΦнфύ р [ƛǳ Ŝǘ ŀƭΦΣ нлнмōόōύ 

5ŜƳŜƴǝŀ όҗ сл ȅŜŀǊǎ 
ƻƭŘύ 

wwΥ мΦпс όмΦнл π мΦтуύόŜύ мл CƻǊŀǎǝŜǊŜ Ŝǘ ŀƭΦΣ нлнпόŘύ 

LI5 IwΥ мΦмо όмΦлрπмΦннύ мл CƻǊŀǎǝŜǊŜ Ŝǘ ŀƭΦΣ нлнпόŘύ 

[/ IwΥ мΦмо όмΦлрπмΦноύ р IǾƛŘǜŜƭŘǘ Ŝǘ ŀƭΦΣ нлнмόōύ 

{ǘǊƻƪŜ IwΥ мΦмл όмΦлмπмΦнмύ р ²ƻƭŦ Ŝǘ ŀƭΦΣ нлнмόōύ 

¢н5aόŦύ hwΥ мΦлу όмΦлпπмΦмнύ мл ¸ŀƴƎ Ŝǘ ŀƭΦΣ нлнл 

bhн 
 
 

!ǎǘƘƳŀ όғ мф ȅŜŀǊǎ ƻƭŘύ hwΥ мΦлр όмΦлнπмΦлтύ п YƘǊŜƛǎ Ŝǘ ŀƭΦΣ нлмт 

!ǎǘƘƳŀ όҗ мф ȅŜŀǊǎ ƻƭŘύ IwΥ мΦмл όмΦлмπмΦнмύ мл I9L нлннόŘύ 

/ht5 IwΥ мΦмм όмΦлсπмΦмсύ мл .ǊǳƴŜƪǊŜŜŦ Ŝǘ ŀƭΦΣ нлнм 

¢н5aόŦύ hwΥ мΦлт όмΦлпπмΦммύ мл ¸ŀƴƎ Ŝǘ ŀƭΦΣ нлнл 

{ǘǊƻƪŜ IwΥ мΦлу όмΦлпπмΦмнύ мл ²ƻƭŦ Ŝǘ ŀƭΦΣ нлнмόōύ 



 

 

 

ETC HE Report 2025/8 10 

are created on a 1x1 km2 grid and cover the 41 European countries included in the assessment, excluding 
the overseas territories such as Madeira, Azores, Canary Islands, French Guiana, Guadeloupe, Martinique, 
Mayotte, and Réunion. Türkiye did not have sufficient PM2.5 monitoring data with the required quality for 
the fusion methodology to include the country in the PM2.5 map. 
 
The population density data used for the 2023 EBD estimations have been updated. The estimations 
presented in past reports used the population density maps (gridded) based on the GEOSTAT 2011 dataset 
(Eurostat, 2014), which represents the European population distribution in 2011 at a 1 km x 1 km 
resolution. The population density data used for the 2023 estimation are based on 2021 data from the 
Global Human Settlement Layer (GHSL) project, supported by the European Commission, Joint Research 
Centre, and Directorate-General for Regional and Urban Policy (Pesaresi et al., 2024). The data represent 
population counts in 100 m x 100 m resolution. The population is always scaled to the assessment year 
using Eurostat data on each country's total population, independently of the population density maps 
used. The population was then mapped at the same grid resolution as the ambient air concentrations, 
facilitating the estimation of health outcomes per grid cell. 
 
Health data to estimate the health indicators are available from the Eurostat database, which provides 
high-quality European statistics. The data were available at the country level; however, it is essential to 
note that data completeness depends on the availability of the raw data transmitted by the National 
Statistical Offices (ESS, 2012). Many countries report data with two or more years of delay or do not report 
data at all, which requires using a gap-filling methodology. The need for gap-filling is not ideal and may 
introduce additional uncertainty that cannot be quantified. Nonetheless, it is important to emphasise that 
gap-filling is necessary to provide results for each country included in the assessment. An overview of the 
health data sources for all-cause natural mortality and cause-specific mortality and morbidity is presented 
in Table 1.2, including the diseases considered ƛƴ ǘƘŜ ƘŜŀƭǘƘ ƻǳǘŎƻƳŜ ŀǎǎŜǎǎƳŜƴǘ ōŀǎŜŘ ƻƴ ǘƘŜ ²IhΩǎ 
International Statistical Classification of Diseases and Related Health Problems 10th Revision (ICD-10).  
 
The EBD methodology has been thoroughly described across various ETC reports: 

¶ The ETC/ATNI Report 2019/13 (Soares et al., 2020) and references therein outline the steps to 
estimate the all-cause mortality-related indicators, while the ETC HE Report 2022/11 (Kienzler et al., 
2022) describes the calculation of cause-specific morbidity. The assessments in these reports focus 
on estimating long-term exposure to PM2.5 and NO2 concentrations, and short-term exposure to O3 
concentrations. Although the demographic and concentration data, as well as the counterfactual 
concentrations used to estimate the risk, were aligned in the two reports, the demographic and health 
data were partly stratified differently by year, age intervals, and sex. Furthermore, the calculations 
varied on how the EBD was aggregated. All-cause mortality was estimated at the 1x1 km² grid cell 
level and then aggregated to provide health outcomes for individual countries. For cause-specific 
estimates, EBD was estimated at the country level.  

¶ The ETC HE Report 2023/7 (Soares et al., 2024a) consolidates both approachesτall-cause and cause-
specificτand calculates all-cause mortality impacts as well as cause-specific mortality and morbidity 
impacts at the grid cell level. It additionally provides supplementary estimates of cause-specific 
mortality. 

¶ The ETC HE Report 2024/6 (Soares et al., 2024b) expanded the methodology to estimate mortality 
related to long-term O3 exposure to align with the 2021 WHO AQG.  

 
This report presents the EBD associated with long-term exposure to PM2.5, NO2, and O3 in 2023 across 41 
European countries (excluding Türkiye for PM2.5-related burden of disease): the 27 Member States of the 
European Union (EU27) and 14 additional European countries (Albania, Andorra, Bosnia and Herzegovina, 
Iceland, Kosovo under UNSCR 1244/99, Liechtenstein, Monaco, Montenegro, North Macedonia, Norway, 
San Marino, Serbia, Switzerland, and Türkiye). The EBD results are presented in Chapter 2, which also 
includes sensitivity analyses for PM2.5 and NO2, and evaluates the progress towards achieving the Zero 
Pollution Action Plan (ZPAP) 2030 objective. The conclusions and recommendations for further work are 
laid down in Chapter 3, with complementary information on the methodology available in Annex 1; the 
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data used and the gap-filling applied in Annex 2. Annex 3 presents the numbers estimated for the 
population at risk and exposure levels used for the all-cause mortality and cause-specific estimates, and 
the EBD estimates for individual countries and aggregated areas, including the respective rates per 
100,000 inhabitants at risk, are presented in Annex 4. Annexes 5 and 6 include a glossary and the countries' 
iso codes, respectively.  
 
Table 1.2 Health data sources for the considered outcomes (mortality and morbidity) 

Health outcome 
Data 

source (a) 
ICD-10 code 

(b) 
Explanation Remarks 

Mortality (causes of death) 

All-cause natural 
mortality 

Eurostat 
A-R, U 

(related to 
COVID-19) 

All causes except injuries, 
poisoning, accidents or other 

external causes (S00-T98, V01-
Y89) 

Register-based 

Asthma 
(children/adolescents, 

adults) 
Eurostat J45-46 Asthma and status asthmaticus Register-based 

COPD Eurostat J40-44, J47 Other lower respiratory diseases Register-based 

DM Eurostat E10-14 Type 1 and 2 diabetes Register-based 

IHD Eurostat I20-25  Register-based 

LC Eurostat C33-34 
Malignant neoplasm of trachea, 

bronchus and lung 
Register-based 

Stroke Eurostat I60-I69 Cerebrovascular diseases Register-based 

Morbidity (prevalence) 

Asthma (children <15 
years) 

GBD 2021 
study 

J45-46  Modelled 

Asthma (adolescents, 
adults җм5 years) 

EHIS J45-46 Allergic asthma included Self-reported 

COPD EHIS J40-44, J47 
Chronic bronchitis, chronic 

obstructive pulmonary disease, 
emphysema 

Self-reported 

Dementia 
Alzheimer 

Europe 
2019 

F01-F03, 
G30(c) 

 

European rate used, stratified by 
age and gender 

Diagnoses confirmed 
clinically from 

epidemiological 
studies identified 

through a systematic 
review 

DM EHIS E10-14 
Type 1 and 2 diabetes 

(gestational diabetes excluded) 
Self-reported 

IHD EHIS I20-25 
Coronary heart disease or 

angina pectoris 
Self-reported 

LC IARC C33-34  Register based 

Stroke EHIS I60-69 
Cerebral 

haemorrhage/ ischaemia or 
chronic consequences of stroke 

Self-reported 

Notes:  (a) GBD 2021 study: data for Serbia, including data for Kosovo, IARC: data for Serbia presumably including data for 
Kosovo, EHIS: data for Serbia excluding data for Kosovo, EUROSTAT: data for Serbia excluding data for Kosovo.  
(b) The ICD10 codes listed for self-reported health outcomes (morbidity) lack clinical precision and are only presented 
to allow comparisons of the outcomes with those for mortality (Eurostat, 2020). 
(c) Assumed ICD-10 codes, as these were not specified in the publication. According to Alzheimer Europe (2019), data 
were insufficient to reliably estimate the prevalence by dementia type or stage across Europe. 
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2 EBD estimations for 2023 

In this assessment, the health effects attributable to long-term exposure to PM2.5, NO2, and O3 were 
quantified using four burden of disease indicators across 41 (40 for PM2.5) European countries: 

¶ Number of attributable deaths (AD): quantifies a death which is statistically attributable to 
exposure to a risk factor. 

¶ Years of life lost (YLL): quantifies the years lost due to dying before reaching a specifically selected 
life expectancy value (e.g. highest observed globally or in a country).  

¶ Years lived with disability (YLD): quantifies years of life lost due to living in a state of reduced 
overall health.  

¶ Disability-adjusted life years (DALY): quantifies losses of healthy life years resulting from a disease 
or attributable to a certain risk factor. The DALY indicator combines the cause-specific population-
based mortality (YLL) and morbidity (YLD) effects and is a widely used summary measure of 
population health. It is used to compare the population's health impacts of diseases, injuries, and 
risk factors, and it is the sum of YLL and YLD.  

 
The estimation is done for the population at risk of developing a disease or dying. In this context, the 
population at risk is the relevant age group covered in the epidemiological studies for each outcome (see 
Table 1.1). For example, if a CRF applies to the population of individuals 30 years of age and above, only 
individuals 30 years of age and above are included in the corresponding EBD indicator calculation. In 
addition to quantifying the burden in the population, a rate per 100,000 inhabitants at risk of developing 
a disease or dying was calculated for all indicators to facilitate comparison across European countries.  
 
The estimates presented here are for individual countries and aggregated for EU27, EEA32, and all 
countries included in the assessment. EU27 comprises the 27 EU member states, and EEA32 includes the 
EU27 countries, as well as Iceland, Liechtenstein, Norway, Switzerland and Türkiye. All results are reported 
as the mean estimate along with the 95% CI to indicate the uncertainty associated with the CRFs. 

2.1 PM2.5 

2.1.1 Population-weighted annual mean concentration 

PM2.5 is emitted directly (primary aerosol) or formed in the atmosphere through gas-to-particle conversion 
processes (secondary aerosol). Major sources of PM2.5 include motor vehicle exhaust as well as tyre-, 
brake-, and road-wear, industrial emissions, and power plant combustion. Residential sources, such as 
wood-burning stoves and fireplaces, are a significant contributor to PM2.5 emissions, particularly during 
the winter months. Natural sources also contribute to PM2.5, including volcanic emissions, wildfires and 
windblown dust. The primary precursors for secondary aerosols are ammonia from agriculture; nitrogen 
oxides from the combustion of solid fuels (e.g., residential heating), industrial activities, and road 
transport; sulfur dioxide from industrial activities and energy production, including power plants; and 
volatile organic compounds from both natural and anthropogenic sources, including industrial processes 
and vehicle emissions.  
 
The variety of sources and the complexity of the physical and chemical processes that these aerosols 
undergo results in concentration levels that vary greatly geographically. PM2.5 emissions in the EU have 
been decreasing since 2005 due to ǊŜǉǳƛǊŜƳŜƴǘǎ ǳƴŘŜǊ ǘƘŜ 9¦Ωǎ ƻōƭƛƎŀǘƛƻƴǎ aimed at reducing emissions 
of these main air pollutants: the Gothenburg Protocol of the United Nations Economic Commission for 
Europe (UNECE), Convention on Long-range Transboundary Air Pollution (UNECE Air Convention), and the 
National Emission Reduction Commitments Directive (NECD). Overall, comparing 2023 levels to 2005, the 
EU emissions have decreased by 38 % (EEA, 2025). This difference varies across the EU27 countries, ranging 
from 17% to 63%, but all show a decrease. Emission reductions in the public electricity and heat 
production, residential fuel use and road transport are mainly responsible for these declines. This is partly 
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due to sector-specific emission limit values set by other EU legislation, such as the Industrial Emissions 
Directive and Euro standards for vehicles. 
 
Map 2.1 displays the population-weighted mean concentration at the country level in 2023. This 
concentration is equivalent to the average exposure level of the population of an individual country. The 
population-weighted mean concentration for each individual country can be found in Annex 3 Table A3.1. 
For more detailed information on the population-weighted mean concentration maps and the supporting 
observation data, please refer to Horálek et al. (2025) and Targa et al. (2025). These numbers help to 
understand the results of the attributable EBD.  
 
 Map 2.1 PM2.5 population-weighted annual mean concentration in 2023 

 
 

In general, Northern European populations are exposed to lower levels of fine particles, whereas Eastern 
European populations are exposed to higher levels. It is estimated that in 2023, a European citizen was 
exposed on average to a PM2.5 concentration of 10.3 µg/m3 (10.2 µg/m3 for an average EU27 citizen), with 
a minimum of 4.1 µg/m3 at the country level in Iceland and a maximum of 19.2 µg/m3 in North Macedonia 
(4.2 µg/m3 in Finland and 16.5 µg/m3 in Greece for EU27).  

2.1.2 Burden of disease  

This section presents the findings for all-cause and cause-specific analyses of the EBD attributed to long-
term exposure to PM2.5. The analyses cover 40 European countries, excluding Türkiye, due to a lack of 
PM2.5 data reported to produce population exposure maps. The cause-specific EBD analyses for PM2.5 

encompass seven health outcomes: all-cause, asthma (< 19 years old), COPD, DM, IHD, LC, and stroke. The 
estimates are based on the CRFs listed in Table 1.1 and the counterfactual concentration of 5 µg/m3 (WHO, 
2021), except for the sensitivity analysis that assumed 0 and 10 µg/m3. 

All-cause mortality 

The estimation of deaths due to all-cause mortality attributable to PM2.5 in 2023 indicated 206,465 (95% 
CI: 157,549-230,304) deaths for all countries considered and 182,400 (95% CI: 139,102-203,520) for the 
EU27. The YLL estimates were 2,160,351 (95% CI: 1,648,448-2,409,840) and 1,913,535 (95% CI: 1,459,256-
2,135,135), respectively. The results for the all-cause mortality estimation for the EU27, EEA32 and all 
countries are presented in Table 2.1. The table includes the population at risk considered, the exposure 
level, the mean value and the lower and upper 95% CI values for the EBD indicators (AD and YLL). 
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Table 2.1 Burden of disease due to all-cause mortality (AD, YLL, including the upper and lower 95 % CI) 
attributable to PM2.5 long-term exposure in the EU27, the EEA32 and all 40 European 
countries όά!ƭƭ ŎƻǳƴǘǊƛŜǎέύ in 2023  

Note:  The counterfactual concentration was 5 µg/m³ 

 
Map 2.2 displays the AD per 100,000 inhabitants at risk across the 40 countries assessed. The results for 
AD are clearly correlated with the level of PM2.5 shown in Map 2.1. Similarly to the exposure levels, the 
Northern European countries had the lowest number of deaths attributable to PM2.5 per 100,000 
inhabitants at risk. Sweden, Estonia, Norway and Ireland had fewer than 10.0 AD per 100,000 inhabitants 
at risk, and Iceland and Finland had fewer than 1.0. The country with the highest AD per 100,000 
inhabitants at risk was North Macedonia (222.2, 95% CI: 170.7-247.0). Countries with 100 AD and over per 
100,000 inhabitants at risk were Italy (100.6, 95% CI: 76.97-112.1), Hungary (102.0, 95% CI: 77.8-113.8), 
Croatia (107.3, 95% CI: 82.0-119.7), Romania (108.4, 95% CI: 82.7-120.9), Greece (137.7, 95% CI: 105.5-
153.3), Montenegro (141.8, 95% CI: 108.4-158.1), Bulgaria (143.8, 95% CI: 109.9-160.3), Kosovo (172.4, 
95% CI: 131.9-192.0), Serbia (188.3, 95% CI: 144.4-209.6), Albania (196.1, 95% CI: 150.3-218.3), and Bosnia 
and Herzegovina (199.0, 95% CI: 152.9-221.3).  
 
Map 2.2 Burden of disease rate due to all-cause mortality (AD per 100,000 inhabitants at risk) 

attributable to PM2.5 in 2023 

 
 
Spatial differences in YLL closely mirror the ones shown in Map 2.2. When the countries are ordered 
according to the indicators (AD and YLL rates) and the respective rankings are compared, there are a few 
shifts in the ordering. These shifts reflect differences in national life expectancy and mortality rates. For 
example, Poland had the 29th largest AD rate per 100,000 inhabitants at risk across the 40 countries and 
had the 32nd largest in terms of YLL rates.  
 

   AD YLL 

Area 
Population җ 
30 years old 
(in 1,000) 

Exposure 
(µg/m3) 

Mean 
Lower 
95% CI 

Upper 95% CI Mean 
Lower 
95% CI 

Upper 
95% CI 

EU27 305,665 10.2 182,400 139,102 203,520 1,913,535 1,459,256 2,135,135 

EEA32 315,507 10.1 183,999 140,316 205,308 1,929,606 1,471,459 2,153,104 

All 
countries 

327,293 10.3 206,465 157,549 230,304 2,160,351 1,648,448 2,409,840 
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AD and YLL estimations and the corresponding rates per 100,000 inhabitants at risk for individual countries 
are available in Annex 4 Tables A4.1 and A4.2, respectively. The exposure levels and the population at risk 
for each country are presented in Annex 3 Table A3.1 and Table A3.2, respectively. 
 
As expected, the sensitivity analysis for all-cause mortality burden indicates that changing the 
counterfactual concentration had a strong impact on results. Increasing the PM2.5 counterfactual 
ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŦǊƻƳ р ǘƻ мл ˃ƎκƳш ŘŜŎǊŜŀǎŜǎ ǘƘŜ ŜǎǘƛƳŀǘŜŘ ƴǳƳōŜǊ ƻŦ !5 ōȅ сфΦу ҈ in the EU27 and 66.5 
% in all countries. If estimations consider the entire range of exposure levels in the population, assuming 
a counterfactual concentration of 0 µg/m³, the estimates for AD would increase by 89.8 % in the EU27 and 
by 85.2 % when all countries are aggregated.  
 
The increase or decrease in AD when counterfactual concentrations were changed, as determined by the 
sensitivity analysis, varied across countries. Figure 2.1 shows the results of the sensitivity analysis for 
ƛƴŘƛǾƛŘǳŀƭ ŎƻǳƴǘǊƛŜǎΦ LƴŎǊŜŀǎƛƴƎ ǘƘŜ ŎƻǳƴǘŜǊŦŀŎǘǳŀƭ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŦǊƻƳ р ǘƻ мл ˃ƎκƳш ta2.5 resulted in a 
more pronounced decrease in AD for countries with population-weighted concentrations closer to or 
below the counterfactual concentration. This included northern European countries, but not only. When 
all concentration levels were considered for the estimation, there was an increase for all countries, with 
the relative increase still being higher for countries whose populations were exposed to low levels of 
PM2.5.  
 
Table 2.2 shows the result of the sensitivity analysis for the EU27, EEA32 and all countries, and is to be 
compared with Table 2.1. Increasing the PM2.5 ŎƻǳƴǘŜǊŦŀŎǘǳŀƭ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŦǊƻƳ р ǘƻ мл ˃ƎκƳш ŘŜŎǊŜŀǎŜǎ 
the estimated number of AD by 69.8 % in the EU27 and 66.5 % in all countries. If estimations consider the 
entire range of exposure levels in the population, assuming a counterfactual concentration of 0 µg/m³, the 
estimates for AD would increase by 89.8 % in the EU27 and by 85.2 % when all countries are aggregated.  
 
The increase or decrease in AD when counterfactual concentrations were changed, as determined by the 
sensitivity analysis, varied across countries. Figure 2.1 shows the results of the sensitivity analysis for 
ƛƴŘƛǾƛŘǳŀƭ ŎƻǳƴǘǊƛŜǎΦ LƴŎǊŜŀǎƛƴƎ ǘƘŜ ŎƻǳƴǘŜǊŦŀŎǘǳŀƭ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŦǊƻƳ р ǘƻ мл ˃ƎκƳш ta2.5 resulted in a 
more pronounced decrease in AD for countries with population-weighted concentrations closer to or 
below the counterfactual concentration. This included northern European countries, but not only. When 
all concentration levels were considered for the estimation, there was an increase for all countries, with 
the relative increase still being higher for countries whose populations were exposed to low levels of PM2.5.  
 
Table 2.2 Burden of disease due to all-cause mortality (AD, YLL, including the upper and lower 95 % CI) 

attributable to PM2.5 long-term exposure in the EU27, the EEA32 and all 40 European 
countries in 2023, using the counterfactual concentration (C0) of 0 and 10 µg/m3  

Area 

C0 

(µg/m3) 
Mean 

Lower  
95% CI 

Upper  
95% CI 

Mean 
Lower  
95% CI 

Upper 
 95% CI 

 Total AD AD rate per 100,000 at risk 

EU27 0 346,202 264,939 385,631 113.3 86.7 126.2 

EU27 10 55,112 41,965 61,539 18.0 13.7 20.1 

EEA32 0 351,614 269,063 391,671 111.4 85.3 124.1 

EEA32 10 55,145 41,991 61,576 17.5 13.3 19.5 

All countries 0 382,406 292,780 425,863 116.8 89.5 130.1 

All countries 10 69,055 52,621 77,081 21.1 16.1 23.6 

  Total YLL YLL rate per 100,000 at risk 

EU27 0 3,625,470 2,774,460 4,038,382 1,186.1 907.7 1,321.2 

EU27 10 576,559 438,984 643,829 188.6 143.6 210.6 

EEA32 0 3,679,925 2,815,966 4,099,160 1,166.4 892.5 1,299.2 

EEA32 10 576,891 439,236 644,201 182.8 139.2 204.2 

All countries 0 3,996,430 3,059,732 4,450,611 1,221.1 934.9 1,359.8 

All countries 10 719,531 548,244 803,193 219.8 167.5 245.4 
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Figure 2.1 Attributable deaths (AD) to PM2.5 long-term exposure per 100,000 at risk, including the 
lower and upper 95% CI (error bars), in 2023 considering counterfactual concentrations (C0) 

defined by the baseline (5 µg/m3) and sensitivity scenarios (0 or 10 µg/m3)  

 

Cause-specific mortality and morbidity 

In previous ETC HE Eionet reports on EBD (e.g., Soares et al., 2024b), the following six diseases had been 
considered for the cause-specific analysis: asthma in children, COPD, DM, IHD, lung cancer and stroke. This 
report presents an expanded analysis, extending the considered asthma cases to adolescents (all below 
19 years of age) and introducing dementia morbidity effects. A growing body of toxicological and 
epidemiological evidence indicates a statistical association between exposure to PM2.5 pollution and 
increased risk of dementia (Forastiere et al., 2024; Huang et al., 2025, Best Rogowski et al. 2025). However, 
regarding the effect estimate used, there is greater uncertainty about the evidence-base of the CRF 
compared to other risk-outcome pairs considered in the analyses. To take this into account, the EBD results 
for dementia are presented separately from other diseases and are not included when adding cause-
specific outcomes to estimate the total burden of disease. Further, only the morbidity component (YLD) 
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was calculated in the dementia analyses, as the selected effect estimate did not include studies on 
mortality. Detailed results (AD, YLL, YLD, DALY and the corresponding rates per 100,000 individuals at risk), 
disaggregated by the other diseases, are provided for each country and the EU27, EEA32 and all countries 
in Annex 4 Tables A4.3 to A4.27. Table A4.28 shows YLD attributable to dementia. The population at risk 
for the different health outcomes and the exposure levels for the individual countries used for the 
estimates are described in Annex 3 Table A3.1 and Table A3.2, respectively. 
 
In 2023, the total cause-specific EBD of all selected outcomes attributable to PM2.5 (excluding dementia 
morbidity) amounted to 2,300,989 DALY (95% CI: 973,460-3,479,297) in all 40 countries considered and 
2,074,951 DALY (95% CI: 874,342-3,148,806) in the EU27 (see  
Table 2.3 and Annex 4 Table A4.3 for the results of individual countries). For dementia, 315,391 YLD (95% 
CI: 163,573-447,863) were estimated in all countries and 293,195 YLD (95% CI: 151,603-417,445) in the 
EU27 attributable to PM2.5-exposure. 
 
Table 2.3 Total cause-specific burden of disease (total AD, YLL, YLD, DALY, including the upper and 

lower 95 % CI) attributable to PM2.5 long-term exposure (excluding dementia) in the EU27, 
the EEA32 and all 40 European countries in 2023 for six outcomes. Exposure levels are 
available in Table 2.1 

Note:  The counterfactual concentration was 5 µg/m³ 
 

Figure 2.2 presents both the absolute and percentage contribution of the respective outcomes to the 
overall disease burden for the 40 countries assessed. The magnitude varied substantially across the 
diseases, reflecting differences in baseline health data, affected age groups, and RR estimates. IHD in 
individuals aged 25 years and older accounted for the largest share of attributable DALY (637,074, 95% CI: 
341,283-910,418), consistent with the high mortality of cardiovascular diseases in older populations. At 
the other end, asthma in children and adolescents represented the smallest burden (35,683 DALY; 95% CI: 
12,938ς54,965), primarily because only the population under 19 years of age was considered, in contrast 
to the older age groups (predominantly 25 and above) assessed for the other outcomes and because of 
low asthma mortality rates in this age group. 

Areas Mean 
Lower  
95% CI 

Upper  
95% CI 

Mean 
Lower  
95% CI 

Upper 
95% CI 

 Total AD Total YLL 

EU27 171,671 75,535 256,651 1,749,884 760,882 2,627,266 

EEA32 172,895 76,021 258,578 1,762,597 765,764 2,647,430 

All countries 190,854 84,273 284,312 1,944,576 848,203 2,909,362 

 Total YLD Total DALY 

EU27 325,067 113,460 521,540 2,074,951 874,342 3,148,806 

EEA32 328,892 114,728 527,811 2,091,489 880,492 3,175,311 

All 356,413 125,256 569,936 2,300,989 973,460 3,479,297 
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Figure 2.2 Burden of disease (YLL, YLD, DALY, including the upper and lower 95 % CI shown as error 
bars) attributable to PM2.5 long-term exposure for all 40 countries, differentiated by 
outcomes 

 
Notes:  asthma: asthma in children/adolescents; CI: confidence interval; COPD: chronic obstructive pulmonary 

disease; DALY: disability-adjusted life years; DM: diabetes mellitus (type 1 and type 2); IHD: ischemic heart 
disease; YLD: years lived with disability; YLL: years of life lost  

 
For all outcomes except asthma in children and adolescents, the attributable burden was driven by 
mortality rather than morbidity. For lung cancer and IHD, almost all DALY were due to YLL (99% and 97%, 
respectively), while stroke, DM, and COPD showed smaller but still substantial mortality shares (82%, 77%, 
and 63%) considering all 40 European countries. DM was noteworthy in this context, because studies have 
shown a considerably higher mean RR for mortality (1.32 per 5 µg/m³) as compared to stroke (1.13 per 5 
µg/m³), COPD (1.13 per 5 µg/m³), IHD (1.11 per 5 µg/m³) or lung cancer (1.10 per 5 µg/m³) (see Table 1.1). 
However, the overall disease burden attributable to PM2.5 remained lower for DM than for IHD or stroke. 
This is due to the substantially higher absolute number of IHD and stroke deaths in the population, 
particularly among older adults, so that the combination of high baseline mortality and additional PM2.5-
related risk resulted in a larger YLL and thus an increased DALY contribution for IHD and stroke.  
 
Asthma in children and adolescents represented an exception, as morbidity accounted for nearly all 
attributable DALY (99% YLD). Moreover, mortality estimates for asthma were subject to a certain degree 
of methodological uncertainty due to the transfer of morbidity-based relative risks to mortality outcomes 
in the absence of mortality-specific effect estimates. However, the impact of this assumption is considered 
low given that asthma death cases are rare in younger populations. 
 
For dementia (in individuals aged 60 years and older), the mean morbidity burden τ amounting to 
315,391 YLD across all countries τ was almost equivalent to the total YLD of all other outcomes combined 
(356,413 YLD). This is partly because, for the other diseases, the burden is mainly driven by mortality. 
However, the estimates for dementia should also be interpreted with caution. The comparatively high 
burden is partly explained by the relatively high mean RR (1.46 per 10 µg/m³ PM2.5 increase) (see Table 
1.1). Moreover, this RR is considered appropriate only for exposure differences of around 10 µg/m³ PM2.5 
(Forastiere et al. 2024), that is, from 5 to 15 µg/m³, a range that is exceeded by some countries in our 
European analyses. In these cases, the results should be regarded as highly uncertain. Further uncertainty 
arises from the input data on prevalence. A single European average prevalence rate, stratified by age and 
sex, was applied uniformly across all countries, unlike the other diseases for which country-specific 
prevalence rates stratified by age and sex were used. National data on disease frequency were not 
available beyond sex-specific adjustments. Together, these factors introduced substantial methodological 
uncertainty into the dementia burden estimates. Nonetheless, they should be seen as an important first 
step toward including dementia in such analyses, which was already done in the Global Burden of Disease 
assessment (GBD 2023 Disease and Injury and Risk Factor Collaborators, 2025).  
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A comparison of the cause-specific EBD, except dementia, across all countries (see Figure 2.3) reveals that 
certain Western Balkans and neighbouring countries in South-East Europe predominantly showed the 
highest DALY rates per 100,000 inhabitants at risk across all individual outcomes considered. The Map 2.4 
shows a similar pattern for dementia morbidity. A significant proportion of these countries are among 
those with the highest population-weighted PM2.5 levels. Figure 2.3 also demonstrates a high impact of 
specific outcomes in certain countries, different to the general situation. Examples include asthma in 
children and adolescents in Poland, DM in Croatia, and stroke in Bulgaria.  

 

 
Map 2.3 combines the information in the maps shown in Figure 2.3 and presents the cause-specific 
outcome that contributed the most to the total burden of disease for individual countries in 2023. The 
mapping is based on the DALY for individual outcomes (except dementia) in each country. Dementia was 
not included to follow the same principle as in the analysis shown in Figure 2.2. The map indicates that 
IHD was the primary cause of the highest disease burden across countries, particularly in parts of Western, 
Central and Northern Europe. The exceptions to this were as follows. Norway and Denmark, which, 
together with Luxembourg and Liechtenstein, had COPD as the most dominant outcome. Bosnia and 
Herzegovina, Bulgaria, Kosovo, Portugal and Serbia had the highest estimated disease burden due to 
stroke. Lung cancer predominated in Andorra, Belgium, France, Monaco, the Netherlands and Spain. 
Finally, DM disease burden had the highest contribution to the burden of disease in Croatia, Cyprus, Italy 
and San Marino. As expected, asthma in children and adolescents was not among the leading causes of 
disease burden in any of the countries, as it was estimated to affect a smaller portion of the population. It 
is important to note that in some countries, the gap between the outcome with the highest contribution 
and the next highest was not necessarily significant.  
Figure 2.4 helps in understanding how cause-specific outcomes contributed to the total burden of disease 
for the individual countries. Specifically, for IHD, some contributions were relatively high, exceeding 40%.  
 
Figure 2.3  Burden of disease rates (DALY per 100,000 inhabitants at risk) attributable to PM2.5 long-

term exposure differentiated by health outcomes (except dementia) in 2023 
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Map 2.3 Leading health outcome for PM2.5 attributable burden based on the DALY for 2023, dementia 

excluded 

 
Notes:        chronic obstructive pulmonary disease (COPD), diabetes mellitus (DM), ischemic heart disease (IHD), lung cancer (LC), stroke (ST); not 

available (NA) 
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Figure 2.4 Contribution of cause-specific outcomes to the total PM2.5 attributable burden of disease 
(DALY) across 40 European countries in 2023, dementia excluded 

 
Notes:      Asthma-C: asthma <19 years old, COPD: chronic obstructive pulmonary disease, DM: diabetes mellitus, IHD: ischemic        

heart disease, LC: lung cancer, ST: stroke 
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Map 2.4 Burden of disease rate due to dementia morbidity (YLD per 100,000 inhabitants at risk) 
attributable to PM2.5 in 2023 

 
 
 
The assessment of cause-specific burden of disease has been conducted since 2021. Although the 
observation period from 2021 to 2023 is relatively short, a slight decrease in the disease burden 
attributable to PM2.5 was observed across the considered health outcomes. It can be assumed that this 
reduction is linked to the decline in population-weighted exposure to PM2.5 in Europe from 11.4 to 10.3 
µg/m³ during the same period (Figure 2.5). 
 
Figure 2.5 Changes in the burden of disease (DALY) attributable to PM2.5 (all 40 countries) 

differentiated by outcomes and population-weighted exposure from 2021 to 2023 

 
Notes:  CI: confidence interval, marked by the grey area; DALY: disability-adjusted life years; IHD: ischemic heart disease; 

DM: diabetes mellitus; COPD: chronic obstructive pulmonary disease 
 

2.1.3 Zero pollution action plan 2030 objective 

Within the framework of the European Green Deal, the ZPAP sets a 2030 objective to improve air quality, 
with a particular emphasis on reducing PM2.5 concentrations, aiming to lower premature mortality 
attributable to air pollution in the EU27 by at least 55% compared to 2005 levels. The number of 
preventable deaths was estimated, using the same methodology as described above for 2023, based on 
air quality maps produced by the ETC for the period from 2005 to 2023. The population-weighted mean 
concentration and the burden indicator (AD) development since 2005 are depicted in Figure 2.6. 
 
The estimations show a decreasing trend of both concentrations and AD attributable to PM2.5 exposure 
above the WHO guideline level of 5 g˃/m3, with the levels of AD for 2023 reaching the proposed ZPAP 
target, i.e., 194,000 (the 2023 mean AD estimated for the EU27 are 182,400). However, when considering 
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the upper 95% CI, the AD is 203,520. Nevertheless, even if the upper 95% CI is considered, the 
extrapolation of the AD confirms that the goal is likely to be surpassed by 2030 if EU policies on air, climate, 
and energy are properly implemented and maintained.   
  
Figure 2.6 Deaths attributed (AD) to PM2.5 long-term exposure, including the lower (AD_lowCI) and 

upper (AD_upCI) 95% CI and the PM2.5 population-weighted concentration from 2005 to 
2023. AD is linearly projected from 2023 to be compared against the Zero Pollution Action 
Plan (ZPAP) 2030 target  

 

2.2 NO2 

2.2.1 Population-weighted annual mean concentration  

The main sources of NO2 in Europe are road transport and combustion processes in industry and energy 
production. Road traffic, particularly in urban areas, is a major contributor to people's exposure  
because NO2 is emitted close to the ground where people live. Enforced by the same EU obligations as 
PM2.5, NO2 emissions in the EU have decreased even further. For the EU27, the overall decrease in 
emissions since 2005 is 53%, with a range of 30% to 82% for individual countries. Since NO2 is mostly 
emitted by traffic, the Euro standards introduced for vehicles had the largest impact on reducing NO2 
emissions. 
 
Although Northern European countries were typically exposed to lower levels, there was no clear divide 
between Eastern and Western European countries, as in PM2.5. The variation in concentration levels 
reflects the traffic density, the composition of the fleet, and the age of the vehicles. It is estimated that in 
2023, a European citizen was exposed on average to a NO2 concentration of 15.3 µg/m3 (12.5 µg/m3 for 
an average EU27 citizen), with a minimum at the country level of 6.1 µg/m3 in Sweden and a maximum of 
31.3 µg/m3 in Türkiye (24.3 µg/m3 in Cyprus for the EU27). For more detailed information on the 
population-weighted mean concentration maps and the observation data supporting these maps, please 
refer to Horálek et al. (2025) and Targa et al. (2025).  
 
Map 2.5 shows the population-weighted mean concentration at the country level in 2023. This 
concentration is equivalent to the average exposure level of the population of an individual country. The 
population-weighted mean concentration for each individual country can be found in Annex 3 Table A3.1. 
The distribution of NO2 exposure levels differed significantly from that of PM2.5. Although Northern 
European countries were typically exposed to lower levels, there was no clear divide between Eastern and 
Western European countries, as in PM2.5. The variation in concentration levels reflects the traffic density, 
the composition of the fleet, and the age of the vehicles. It is estimated that in 2023, a European citizen 
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was exposed on average to a NO2 concentration of 15.3 µg/m3 (12.5 µg/m3 for an average EU27 citizen), 
with a minimum at the country level of 6.1 µg/m3 in Sweden and a maximum of 31.3 µg/m3 in Türkiye 
(24.3 µg/m3 in Cyprus for the EU27). For more detailed information on the population-weighted mean 
concentration maps and the observation data supporting these maps, please refer to Horálek et al. (2025) 
and Targa et al. (2025).  
 
Map 2.5 NO2 population-weighted annual mean concentration in 2023 

 
 

2.2.2 Burden of disease  

This section presents the findings regarding all-cause and cause-specific EBD attributed to long-term 
exposure to NO2, encompassing five health outcomes: all-cause, asthma in adults and asthma in children 
and adolescents, COPD, DM, and stroke. The assessment covers 41 European countries and is based on 
the CRFs listed in Table 1.1 and the counterfactual concentration of 10 µg/m3 (WHO, 2021), except for the 
sensitivity analysis that assumes 0 and 20 µg/m3. 

All-cause mortality 

The estimation of deaths due to all-cause mortality attributable to NO2 in 2023 indicated 56,061 (95% CI: 
28,402-109,256) deaths for all countries considered and 34,180 (95% CI: 17,264-67,004) for the EU27. The 
YLL estimates were 641,068 (95% CI: 324,973-1,247,971) and 351,191 (95% CI: 177,376-688,504), 
respectively. The results for the all-cause mortality estimation for EU27, EEA32 and all 41 countries 
considered are presented in Table 2.4. The table includes the population at risk considered, the exposure 
level, the mean value and the lower and upper 95% CI values for the EBD indicators (AD and YLL). 
 
AD rates per 100,000 inhabitants at risk attributable to NO2 across the 41 countries are shown in Map 2.6 
and are closely correlated with the exposure levels depicted in Map 2.5. Although Northern European 
countries were typically exposed to lower levels, there was no clear divide between Eastern and Western 
European countries, as in PM2.5. The variation in concentration levels reflects the traffic density, the 
composition of the fleet, and the age of the vehicles. It is estimated that in 2023, a European citizen was 
exposed on average to a NO2 concentration of 15.3 µg/m3 (12.5 µg/m3 for an average EU27 citizen), with 
a minimum at the country level of 6.1 µg/m3 in Sweden and a maximum of 31.3 µg/m3 in Türkiye (24.3 
µg/m3 in Cyprus for the EU27). For more detailed information on the population-weighted mean 
concentration maps and the observation data supporting these maps, please refer to Horálek et al. (2025) 
and Targa et al. (2025). 
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Table 2.4 Burden of disease due to all-cause mortality (AD, YLL, including the lower and upper 95% CI) 
attributable to NO2 long-term exposure in the EU27, the EEA32 and 41 European countries 
in 2023 

Note:  ¢ƘŜ ŎƻǳƴǘŜǊŦŀŎǘǳŀƭ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ǿŀǎ мл ˃ƎκƳ3 

 

 
AD and YLL estimations and the corresponding rates per 100,000 inhabitants at risk for individual countries 
are available in Annex 4 Tables A4.29 and A4.30, respectively. The exposure levels and the population at 
risk for each country are presented in Annex 3 Table A3.1 and Table A3.2, respectively. 

 
The highest AD rate was estimated for Türkiye (41.2, 95% CI: 21.0-79.5), followed by Cyprus (28.5, 95% CI: 
14.4-55.4), Greece (27.0, 95% CI: 13.7-52.5), Serbia (22.4, 95% CI: 11.3-44.0), and Italy (21.2, 95% CI: 10.7-
41.4), all of which have an AD-rate over 20.0. The lowest rates were estimated for Iceland, Sweden, 
Finland, Estonia and Denmark, with AD-rates lower than 1.0, and then Norway, Ireland, Luxembourg, 
Malta, Lithuania, Slovakia, Liechtenstein and San Marino with an AD-rate lower than 5.0 deaths per 
100,000 inhabitants at risk. Like PM2.5, spatial differences in YLL closely mirrored those shown for AD (Map 
2.6), with only minor shifts when countries were ordered based on the indicators and the rankings 
compared. These shifts reflect differences in national life expectancy and mortality rates.  
 
Like PM2.5, the sensitivity analysis for the all-cause mortality burden indicates that changing the 
counterfactual concentration had a strong impact on results. The sensitivity analysis for all-cause mortality 
attributable to NO2 for EU27, EEA32 and all 41 countries is presented in Table 2.5 and is to be compared 
with Table 2.4. 
 
The results varied when assessing individual countries. Increasing the counterfactual concentration from 
10 to 20 ˃ g/m³ led to a more pronounced decrease in AD for countries with population-weighted 
concentrations closer to or below the counterfactual concentration. The share of countries with 0 or very 
low numbers of attributable deaths was much higher than that for PM2.5. When all concentration levels 
were considered in the estimations, there was an increase for all countries, with the relative increase still 
being higher for countries whose populations were exposed to low levels of NO2.  
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Map 2.6 Burden of disease rate due to all-cause mortality (AD per 100,000 inhabitants at risk) 
attributable to NO2 in 2023 

 
 
 
Table 2.5 Burden of disease due to all-cause mortality (AD, YLL, including the lower and upper 95% CI) 

attributable to NO2 long-term exposure in the EU27, the EEA32 and all 41 European 
countries in 2023, using the counterfactual concentration (C0) of 0 and 20 µg/m3  
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Figure 2.7 Attributable deaths (AD) per 100,000 inhabitants at risk due to long-term exposure to NO2 

(including the lower and upper 95% CI shown as error bars) considering the counterfactual 
concentration defined for the baseline (C0 = 10 µg/m3) and sensitivity scenarios (C0 = 0 or 20 
µg/m3) 

 

Cause-specific mortality and morbidity 

This section outlines the EBD findings for five individual diseases attributable to NO2 in 2023. In addition 
to the previously considered outcomes τ adult asthma, DM, and stroke τ two outcomes are included for 
the first time: asthma in children and adolescents (under 19 years) and COPD (25 years and older). The age 
group for adult asthma was changed to individuals aged 19 years and older. The evidence for a causal 
relationship with NO2 is at least moderate for asthma (morbidity) and high for COPD (mortality) (Forastiere 
et al., 2024; U.S. EPA, 2016). Detailed results (AD, YLL, YLD, DALY and the corresponding rates per 100,000 
individuals at risk), disaggregated by disease, are provided for each country and the EU27, EEA32, and all 
countries assessed in Annex 4 Tables A4.31 to A4.51. 
 
Across all 41 countries, the total cause-specific EBD for the selected outcomes was estimated at 757,432 

DALY (95% CI: 325,711-1,156,606), with approximately half this burden observed within the EU27 (376,464 
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DALY, 95% CI: 156,857-588,758) (Table 2.6 and Annex 4 Table A4.31 for the results of individual countries). 

A major contributor to this difference was Türkiye, which exhibited the highest overall relative impact 

(DALY per 100,000 inhabitants aged 25 years and older), accounting for 47% of the total DALY estimated 

(Table A4.31).  

 

Table 2.6 Total cause-specific burden of disease (total AD, YLL, YLD, DALY, including the lower and 
upper 95% CI) attributable to NO2 long-term exposure in the EU27, the EEA32 and all 41 
European countries in 2023 for five outcomes 

Note:  The counterfactual concentration was 10 µg/m³ 

 
Figure 2.8 presents the results for all 41 countries, showing the cause-specific YLL, YLD, and DALY for each 
health outcome. The percentages indicate the relative contribution of each outcome to the respective 
burden indicator. Lƴ нлноΣ ǘƘŜ ƭŀǊƎŜǎǘ bhі-attributable burden was estimated for DM, with 302,900 DALY 
(95% CI: 171,862-433,170). In contrast, asthma accounted for the lowest estimates, both in adults (70,876 
DALY, 95% CI: 8,087-129,352) and in children and adolescents (23,356 DALY, 95% CI: 10,189-30,977). The 
higher values among adults are partly explained by the broader age group considered (19 years and older), 
encompassing a larger segment of the population than the population aged <19 years used to represent 
children and adolescents. 
 
Figure 2.8 Burden of disease (YLL, YLD, DALY, including the lower and upper 95% CI shown as error 

bars) attributable to NO2 (all 41 countries) differentiated by outcomes 

 

Notes:  COPD: chronic obstructive pulmonary disease; DM: diabetes mellitus (type 1 and type 2); YLD: years lived with 
disability; YLL: years of life lost  

 
As with PM2.5, mortality was the predominant driver of the attributable burden for all 41 countries for all 
outcomes except asthma (stroke: 77%, COPD: 65%, DM: 55%, asthma in adults: 7%, asthma in children and 
adolescents: 1%). Notably, and as a difference to the trends observed for PM2.5, DM contributed more YLL 
than stroke, even though the baseline mortality rate for stroke was on average more than 2.5 times higher 
across Europe. This pattern τ a lower baseline mortality combined with a higher RR for DM compared 
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with stroke τ is also observed for PM2.5 but is even more pronounced for NOіΥ the mortality-related RR 
ŦƻǊ 5a ǿŀǎ мΦнп ǇŜǊ мл ҡƎκƳш bhі ŀƴŘ ǘƘǳǎ ǎǳōǎǘŀƴǘƛŀƭƭȅ ƘƛƎƘŜǊ ǘƘŀƴ ŦƻǊ ǎǘǊƻƪŜ όмΦлтύ ǿƛǘƘ ǘƘŜ ǊŜǎǳƭǘƛƴƎ 
increases of the effect measure per 10 µg/m³, 24% and 7%, presenting a ratio of about 3.4. This more than 
offsets the higher baseline mortality for stroke and resulted in relatively larger DALY estimates for DM 
ŀǘǘǊƛōǳǘŀōƭŜ ǘƻ bhіΦ Thus, it is important to be transparent when it comes to the use of input parameters 
in the estimation. Different combinations of parameters might lead to unexpected results, which need to 
be interpreted carefully. 
 
Figure 2.9 shows the burden of disease rate attributable to NO2 at country level. The highest disease 
burden rates (DALY per 100,000 inhabitants at risk) were generally observed in countries with the highest 
population-weighted exposure levels, including Türkiye, Cyprus, Greece, Monaco and Italy. High DALY 
rates for stroke were noted not only in Türkiye but also in Bulgaria and Romania. 
 
Map 2.7 combines the information in the maps shown in Figure 2.9, by presenting the cause-specific 
outcome that has the highest contribution to the total burden of disease for individual countries in 2023. 
The mapping is based on the DALY for individual outcomes in each country. The map indicates that DM 
was the major cause of the highest disease burden across most countries. Similar to PM2.5, Denmark, 
Luxembourg, Liechtenstein and Norway had COPD as the most dominant outcome, along with Belgium, 
Iceland, Ireland, and the Netherlands. Bulgaria, Latvia, Lithuania, Romania and Slovakia had stroke as the 
leading outcome. The burden of disease caused by asthma, in both children/adolescents and adults, was 
not the leading cause in any country. However, in some countries, the gap between the outcome with the 
highest contribution and the next highest was not necessarily that significant, but it tended to be more 
significant than in PM2.5. Figure 2.10 shows the percentage contribution of cause-specific outcomes to the 
total burden of disease (DALY) for the individual countries. Some of the outcomes had relatively high 
contributions, ranging from 40 to 60 %. 
 
Figure 2.9  Burden of disease rate (DALY per 100,000 inhabitants at risk) attributable to NO2 

differentiated by outcomes in 2023 
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Map 2.7  Leading health outcome for NO2 attributable burden based on the DALY for 2023  

 
Notes:  Chronic obstructive pulmonary disease (COPD), diabetes mellitus (DM), stroke (ST) 
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Figure 2.10 Contribution of cause-specific outcomes to the total NO2 attributable burden of disease 
(DALY) across 41 European countries in 2023 

 
Notes:  Asthma-A: asthma in adults, Asthma-C: asthma in children and adolescents, COPD: chronic obstructive pulmonary 

disease, DM: diabetes mellitus, ST: stroke 
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As with PM2.5, a decrease in the burden of disease (DALY) attributable to NO2 was observed for the 

considered health outcomes, even though the observation period from 2021 to 2023 remained relatively 

short. It can be assumed that this development was influenced by the slight reduction in population-

weighted NO2 exposure in Europe during the same period, from 15.9 to 15.3 µg/m³ (Figure 2.11). 

Figure 2.11  Changes in the burden of disease (DALY) attributable to NO2 (all 41 countries) 
differentiated by outcomes and population-weighted exposure from 2021 to 2023 

 
Notes:  CI: confidence interval, marked by the grey area; DM: diabetes mellitus; COPD: chronic obstructive pulmonary 

disease; DALY: disability-adjusted life years 

 

2.3 O3 

2.3.1 Population-weighted peak season concentration  

O3 is not emitted directly into the air, unlike the other pollutants in this study (NO2 and PM2.5). It is formed 
in the atmosphere when chemical reactions between nitrogen oxides (NOx) and volatile organic 
compounds, including methane, are enabled by heat and light. O3 can also be transported from other parts 
of the Northern Hemisphere (long-range transport) and the upper atmosphere (intrusions). Therefore, 
meteorology plays a crucial role in influencing the interannual variations in O3 concentrations, as shown 
in the population-weighted mean concentration maps and the observation data supporting these maps 
over the last five years, as presented in Horálek et al. (2025) and Targa et al. (2025), respectively.  
 
Map 2.8 shows the population-weighted mean concentration at the country level in 2023. This 
concentration is equivalent to the average exposure level of the population of an individual country during 
the peak season. The peak season is the period during which the highest O3 concentrations were observed 
for six consecutive months. The population-weighted mean concentration for each individual country can 
be found in Annex 3 Table A3.1. The distribution of O3 levels correlated with higher temperatures, and, 
therefore, southern countries had higher levels of O3 than the Northern European countries. It is estimated 
that in 2023, a European citizen was exposed on average to an O3 peak season concentration of 87.8 µg/m3 
(90.0 µg/m3 for an average EU27 citizen), with a minimum at the country level of 74.4 µg/m3 in Ireland and 
a maximum of 102.3 µg/m3 in Monaco (97.9 µg/m3 in Italy for EU27). 
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Map 2.8 O3 population-weighted peak season concentration in 2023  

 

2.3.2 Burden of disease 

All-cause mortality 

The estimation of deaths due to all-cause mortality attributable to O3 in 2023 indicated 70,981 (95% CI: 0-
139,096) deaths for all countries considered and 62,676 (95% CI: 0-122,805) for the EU27. The YLL 
estimates were 753,183 (95% CI: 0-1,476,142) and 654,707 (95% CI: 0-1,282,921), respectively. The lower 
bound of the disease burden was zero because the lower bound of the RR 95% CI, i.e., 1.0, corresponds to 
no attributable burden at the counterfactual concentrations. The results for the all-cause mortality EBD 
estimation for all aggregated areas considered are presented in Table 2.7. The table includes the 
population at risk considered, the exposure level, the mean value and the lower and upper 95% CI values 
for the EBD indicators (AD and YLL). 
 
AD rates per 100,000 inhabitants at risk attributable to O3 across the 41 countries are shown in Map 2.9 
and correlated closely with the exposure levels depicted in Map 2.8. The lowest rate was estimated for 
Ireland (6.2, 95% CI: 0.0-12.2) and the highest rate was estimated for Bosnia and Herzegovina (34.2, 95% 
CI: 0.0-66.8). Besides Bosnia and Herzegovina, only Montenegro had an AD rate above 30.0 (31.2, 95% CI: 
0.0-61.1). Other countries with rates lower than 10.0 AD were Türkiye (6.5, 95% CI: 0.0-12.7), Iceland (7.3, 
95% CI: 0.0-14.3), Cyprus (8.6, 95% CI: 0.0-16.9) and Norway (9.8, 95% CI: 0.0-19.3). Besides Bosnia and 
Herzegovina, only Montenegro had an AD rate above 30.0 (31.2, 95% CI: 0.0-61.1). 
Like PM2.5 and NO2, the spatial differences in YLL closely mirrored those shown for AD (with only minor 
shifts when countries were ordered based on the indicators and the rankings compared). These shifts 
reflect differences in national life expectancy and mortality rates.  
 
AD and YLL estimations and the corresponding rates per 100,000 inhabitants at risk for individual countries 
are available in Annex 4 Tables A4.52 and A4.53, respectively. The exposure levels and the population at 
risk for each country are presented in Annex 3 Table A3.1 and Table A3.2, respectively. 
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Table 2.7 Burden of disease due to all-cause mortality (AD, YLL, including the lower and upper 95% CI) 
attributable to O3 long-term exposure (peak season) in the EU27, the EEA32 and 41 
European countries in 2023  

Note:  The counterfactual concentration was 60 µg/m³ 
 

Map 2.9 Burden of disease rate due to all-cause mortality (AD per 100,000 inhabitants at risk) 
attributable to O3 in 2023. 

 

Cause-specific mortality  

Long-term exposure to O3 has been classified to be likely causally related to respiratory mortality (US EPA 
ISA, 2020), with supporting evidence for COPD mortality from epidemiological, experimental, and 
mechanistic studies (Breitner et al., 2021). At the same time, the strength of the epidemiological evidence 
remains limited, as recent meta-analyses report inconsistent findings across individual studies (Kasdagli et 
al., 2024).  
 
The results for the EU27, EEA32 and all 41 countries are presented in Table 2.8. Detailed results (AD, YLL, 
and the corresponding rates per 100,000 inhabitants at risk) are provided for each country and country 
groupings in Annex 4 Tables A4.54ςA4.55. As no YLD (morbidity) were calculated, DALY were not 
estimated. 
 
In 2023, the number of COPD deaths attributable to O3 exposure was estimated at 8,125 AD (95% CI: 7,760-
8,669) across all 41 countries combined and 7,041 AD (95% CI: 6,724-7,511) within the EU27. The YLL 
estimates were 84,713 (95% CI: 80,894-90,385) and 73,245 (95% CI: 69,946-78,145), respectively. The 
lowest AD rate per 100,000 inhabitants aged 25 years or older was observed in Slovakia with <1.0 AD, and 
the highest in Hungary with 4.0 AD (95% CI: 3.9-4.1). Other countries with estimated AD rates <1.0 were 
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Bulgaria, Estonia, Latvia, Slovenia, Cyprus, Lithuania and Poland (Map 2.10). Less clearly than for all-cause 
mortality as well as for PM2.5 ŀƴŘ bhі analyses, in many cases, the amount of burden of disease in 
countries did not coincide with those showing the lowest or highest population-weighted exposure levels. 
Combined with differences in baseline mortality across countries, this resulted in AD rates showing a very 
small variation between countries, making a thorough presentation of differences between countries, 
especially in maps, challenging.  
 
Table 2.8 Total burden of disease due to COPD mortality (total AD, YLL, including the lower and upper 

95% CI) attributable to O3 long-term exposure (peak season) in the EU27, the EEA32 and 41 
European countries in 2023 

Note:  The counterfactual concentration was 60 µg/m³ 
 

Comparable results on the temporal development of the disease burden attributable to peak O3 are only 

available for 2022 and 2023. Across all countries, COPD mortality was about 5% (AD) and 1% (YLL) lower 

in 2023 compared with 2022. The slight decrease in peak O3 exposure, from 90.3 to 87.8 µg/m³, was 

assumed to be a contributing factor. 

 

Map 2.10 Burden of disease rate due to COPD mortality (AD per 100,000 inhabitants at risk) 
attributable to O3 in 2023 

 

  

 Total AD Total YLL 

Territory Mean Lower 95% 
CI 

Upper 95% 
CI 

Mean Lower 95% 
CI 

Upper 95% 
CI 

EU27 7,041 6,724 7,511 73,245 69,946 78,145 

EEA32 7,850 7,497 8,375 81,864 78,174 87,347 

All countries 8,125 7,760 8,669 84,713 80,894 90,385 
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3 Conclusions 

The all-cause mortality analyses for all countries (40 for PM2.5 and 41 for NO2 and O3) in 2023 indicates that 

206,465 (95% CI: 157,549-230,304) deaths were attributable to PM2.5, 56,061 (95% CI: 28,402-109,256) to 

NO2, and 70,981 (95% CI: 0-139,096) to O3 in 2023. For the EU27, the same indicator was estimated, 

yielding 182,400 (95% CI: 139,102-203,520), 34,180 (95% CI: 17,264-67,004) and 62,676 (95% CI: 0-

122,805) deaths for PM2.5, NO2, and O3, respectively. The level of AD substantially varied across European 

countries, with the largest variation between the maximum and minimum values being for PM2.5 and the 

least varying being for O3. PM2.5 exhibited a more pronounced northern and western European gradient, 

while O3 displayed a north-south gradient. However, the estimates indicate that populations living in 

Northern European countries were generally at a lower risk than those in any other region in Europe due 

to a comparably low exposure to all three air pollutants. On a positive note, the estimation of deaths 

attributable to PM2.5, considering 40 European countries, indicates that the ZPAPΩǎ 2030 objective, aiming 

to lower premature mortality attributable to air pollution in the EU27 by at least 55% compared to 2005 

levels, has been achieved for 2023. The assessment indicates that the decreasing trend suggests this goal 

will be surpassed by 2030. 

 

The cause-specific analysis, which integrates mortality and morbidity into the summary measure DALY, 

again highlighted PM2.5 as the pollutant with the greatest overall health impact, partly due to the inclusion 

of six diseases ς several with high baseline prevalence or mortality ς and a separate analysis dedicated to 

dementia. For all 40 countries, 2,300,989 DALY (95% CI: 973,460-3,479,297) attributable to PM2.5 were 

estimated and 2,074,951 DALY (95% CI: 874,342-3,148,806) for the EU27 (excluding dementia). NO2, with 

five diseases considered, accounted for 757,432 DALY (95% CI: 325,711-1,156,606) across all 41 countries 

and 376,464 DALY (95% CI: 156,857-588,758) in the EU27. Peak season O3 exposure, for which only one 

health outcome was included (COPD), resulted in 84,713 YLL (95% CI: 80,894-90,385) across all 41 

countries and 73,245 YLL (95% CI: 69,946-78,145) within the EU27. IHD remained the dominant contributor 

to the PM2.5 burden, totalling 637,074 DALY (95% CI: 341,283-910,418) across the 40 countries and 579,409 

DALY (95% CI: 309,930- 829,512) in the EU27. For NO2, DM was the largest contributor (all 41 countries: 

302,900 DALY (95% CI: 171,862-433,170); EU27: 148,302 DALY (95% CI: 81,534-216,549)). As observed for 

all-cause mortality, spatial variations in the cause-specific disease burden for PM2.5 and NO2 largely 

reflected regional differences in exposure levels. Additionally, the leading health outcomes varied across 

countries, with IHD being the most common for PM2.5 and DM for NO2. For O3, the disease burden was less 

clearly aligned with exposure levels. Differences in baseline mortality across countries tended instead to 

even out the overall burden in the countries. Furthermore, for all three pollutants, decreases in 

population-weighted exposures were assumed to have contributed to reductions in disease burden. 

However, the relatively short time series of cause-specific EBD estimates currently limits the 

interpretability of these changes. 

 
Several other methodological factors must also be considered. First, the epidemiological evidence 
underlying the risk-outcome pairs varied in strength across pollutants and health outcomes. While some 
associations, such as PM2.5 and COPD, are supported by a robust evidence base, others τ such as PM2.5 
and dementia, NO2 and childhood asthma or O3 and COPD τ are associated with greater uncertainty due 
to fewer or less consistent studies. Consequently, the estimates reflect a mixture of well-established and 
less certain risk-outcome relationships, which should be considered when interpreting the results. Second, 
the analyses do not account for overlapping exposures to multiple pollutants; simple aggregation of the 
burden across pollutants would result in double-counting. Also, different exposure periods were applied: 
annual averages for PM2.5 and NO2, and the six-month warm-season mean for O3. Finally, differences in 
age group definitions for specific outcomes, such as asthma, also affect comparability across pollutants. 
All assumptions and the methodology used for the analyses are presented in Annex 1 and Annex 2 or 
previously published reports, resulting in transparent documentation of the EBD presented in this report. 
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One final caveat is the counterfactual concentration assumption. The sensitivity analysis assessing the 
impact of selecting different counterfactual concentrations on the estimates shows that using the WHO 
AQG 2021 levels as the threshold might exclude a significant fraction of the total health burden. Though 
there is only emerging evidence from epidemiological studies that levels below those thresholds are 
harmful to human health, that does not mean that there is no impact, particularly for vulnerable 
populations. Therefore, not considering the entire concentration range down to 0 µg/m3 may result in an 
underestimation of the burden of disease associated with long-term exposure to PM2.5 and NO2.  
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Annex 1 Methodology 

 
In general terms, for European ambient air pollution levels, the relative risk (RR) in a population, whose 
exposure is estimated by an average concentration, can be described as a log-linear function that relates 
concentrations to mortality or morbidity (Ostro, 2004; WHO, 2013). The assessments in this report 
quantify the burden of disease attributable to three pollutants, PM2.5, NO2, and O3, for all-natural cause 
mortality, and cause-specific mortality and morbidity health outcomes estimated based on the ambient 
air levels derived from gridded air quality maps. The burden is estimated for individual pollutants to avoid 
double-counting of the effects (WHO, 2013). 
 
The log-linear function to express the relative risk for all (natural) causes or a specific outcome (o) at grid 
cell i, ὙὙ, can be described as follows:  
 

ὙὙ ÅØÐ  ‍  ὅ ὅ   (A1.1) 
 
where ὅ is the concentration at grid-cell i and ὅ is the counterfactual concentration, which can either be 
the background concentration (i.e., the level that would exist without any human-made pollution), a 
concentration below which no health effects are expected, or a hypothetical level; ‍ is the relation 
between an effect measure and the change in concentration and is estimated as follows: 
 

‍
 

 (A1.2) 

 
where ὅὙὊ is the heath outcome-dependent concentration-response function, and UC is the change in 
an effect measure to the change in the concentration of a specific air pollutant in the air. 
 
According to WHO (2019a), the population attributable fraction (PAF) can be used as a metric to assess 
the contribution of a risk factor to a disease or a death. The PAF can be defined as the share of the total 
burden of disease in a population that is identified as being due to a certain risk factor, e.g. exposure to 
PM2.5. This share may be zero if the risk factor (causative exposure) was eliminated or at least lower when 
the exposure is reduced to a less harmful level, i.e. the above-mentioned counterfactual concentration. 
Assuming that the population in grid cell i is exposed to a single concentration level over the assessed 
period, the PAF can be calculated based on the relative risk as follows:  
 

ὖὃὊ   (A1.3) 

 
Generally, a burden of disease indicator (ὄέὈ) attributable to selected air pollutants is estimated by: 
 

ὄέὈ  ὖὃὊϽ Ὑ Ͻ ὖέὴ  (A1.4) 
 
Where Ὑ  is the baseline prevalence or mortality rate of the health effect expected for the population at 
risk (Pop). The assessments presented in this report are based on the estimation of four health indicators: 
number of attributable deaths (AD), years of life lost (YLL), years of life lived with disability (YLD), and 
disability-adjusted life years (DALY). After the estimation is performed at the grid level, the final pollutant-
specific burden is estimated by aggregating the corresponding grids at the country level or any other area 
level. 
 
The health indicators are estimated following adaptations of Equation A1.4and described below. 
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Number of attributable deaths (AD) 
This indicator quantifies deaths which are statistically attributable to exposure to a risk factor.  The AD for 
all (natural) causes or a specific outcome (o) in a grid cell (i) were estimated by the following relation: 

 
ὃὈ ὖὃὊװВ ὅὈὙȟȟ

װ
ȟ ὖzέὴȟȟȟ (A1.5) 

 
where CDRa,s,o is the crude death rate that describes the mortality rate by sex (s) and age (a) in a particular 
population due to all (natural) causes or a specific cause; Popa,s,i is the population fraction at risk, stratified 
by age and sex, in grid-cell i.   
 
The multiplication of ὅὈὙȟȟ and ὖέὴȟȟȟ estimates the number of deaths and is multiplied by the 
corresponding ὖὃὊ to calculate the share attributable to the risk factor.  
 
Years of life lost (YLL) 
This indicator quantifies the years lost due to death before reaching a specified life expectancy. YLL for all 
natural causes or a specific outcome (o) in a grid cell (i) were determined by the following relation:  
 

ὣὒὒ ὖὃὊװВ ὅὈὙȟȟ
װ
ȟ ὖzέὴȟȟ ὒzὉȟװװװװװװװװװװװ(A1.6) 

 
where ὒὉȟ is the average time a person is expected to live at the age of death, stratified by sex (s) and 

age (a). The multiplication of В ὅὈὙȟȟ
װ
ȟ ὖzέὴȟȟ ὒzὉȟ estimates the number of baseline YLL and is 

then multiplied by the corresponding ὖὃὊ to calculate the attributable burden to the risk factor. 
 

Years lived with disability (YLD) 
This indicator quantifies years of life lost due to living in a state of reduced overall health. YLD for a specific 
outcome (o) in a grid cell (i) were estimated as follows:  
 

ὣὒὈ ὖὃὊװВ ὖȟȟ Ὀὡȟ ὖzέὴȟȟװװװװװװװװװװװ (A1.7) 
 
where ὖȟȟ is the sex and age group-specific prevalence of a disease for a specific outcome, and Ὀὡ  is 

the outcome-specific disability weight.  
 
The Ὀὡ  represents the severity of a health outcome on a scale ranging from zero to one.  
 
The multiplication of В ὖȟȟ Ὀὡȟ ὖzέὴȟȟװestimates the number of baseline YLD and is then 
multiplied by the corresponding PAF0 to calculate the burden attributable to the risk factor. 
 
Disability-adjusted life years (DALY) 
This indicator quantifies losses of healthy life years resulting from a disease or attributable to a certain risk 
factor. The DALY combines the cause-specific population-based mortality (YLL) and morbidity (YLD) effects 
and is a widely used summary measure of population health. It is used to compare the population's health 
impacts of diseases, injuries, and risk factors, and it is the sum of YLL and YLD.  
 
To provide a final estimate of the attributable burden, outcome-specific attributable YLD and YLL were 
summed up to estimate the outcome-specific (o) attributable DALY in a grid cell (i): 
 

Ὀὃὒὣ ὣὒὒ ὣὒὈ  (A1.8) 
 
After the estimation is performed at the grid level, the final pollutant-specific burden is estimated by 
aggregating all the corresponding grids at the country level or any other area level. 
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Annex 2 Input data and preparatory steps 

 
Ambient air concentrations 
 
Concentration maps were produced with annual statistics of the relevant pollutant metrics for 2023: 
annual mean for PM2.5 and NO2, and peak season for O3. The peak season is the average of the daily 
maximum 8-hour mean concentration in the six consecutive months with the highest six-month running-
average O3 concentration. Thus, the period defining the peak season may vary across stations. The maps 
were produced at a 1x1 km2 grid resolution, covering most of Europe, except Belarus, Moldova, Ukraine, 
the European parts of Russia and Kazakhstan, and the overseas territories such as Madeira, Azores, Canary 
Islands, French Guiana, Guadeloupe, Martinique, Mayotte, and Réunion. The ETC HE Report 2025/5 
(Horálek et al., 2025) includes an analysis of the maps for 2023, including the associated uncertainties. 
 
The maps are a product of data fusion using the 'Regression ς Interpolation ς Merging Mapping' (RIMM) 
method, which performs a linear regression model followed by kriging of its residuals. The mapping 
method combines monitoring data from rural and urban background stations for PM2.5, O3, and NO2 with 
results from chemical transport models and other supplementary data, such as altitude, meteorology, and 
population density. Urban traffic station data were also included for NO2 and PM2.5 to account for hotspots, 
since traffic is the most important source of NO2 and an important source of PM. Lastly, the rural and 
urban background map layers are merged into the final map and used as input data for the EBD 
assessment. Note that all the data supporting the RIMM refers to 2023. For more details on the 
methodology, the reader is referred to Horálek et al. (2025). Note that although monitoring data from 
Türkiye is reported, PM2.5 data are excluded from the PM2.5 mapping due to insufficient background 
stations measuring PM2.5 to produce it.  
 
All the data supporting the RIMM refers to 2023. For more details on the methodology, the reader is 
referred to Horálek et al. (2025). 
 
Population at risk 
 
Gridded population data are used to estimate the EBD, as health outcomes result from the combination 
of concentration levels and population density. The data allow the estimation of the population at risk at 
grid-cell level and the population-weighted mean concentration at country level and at the aggregate 
areas (e.g., EU27).  
 
The previous assessments have been based on population density maps from GEOSTAT 2011 (Eurostat, 
2014), which are representative of 2011. The data were then scaled to the assessment year using Eurostat 
population national totals (Eurostat, 2025b). 
 
The assessment in this report has been based on the GHSL project population data. In this way the 
population density data is as representative of the assessment year as possible. The GHSL data are  
produced by the Global Human Settlement Layer (GHSL) project, and supported by the European 
Commission, Joint Research Centre and Directorate-General for Regional and Urban Policy (Pesaresi et al., 
2024). The GHSL data represent population counts at 100 m resolution for the period between 2000 and 
2021 and are available in Carioli et al. (2023). For years after 2021, population figures were estimated by 
scaling the 2021 GHSL data with Eurostat national totals (Eurostat, 2025b). When the total population was 
missing for a specific country, data from neighbouring countries with similar socio-economic 
characteristics were used (see Table A1.1). Note that the GHSL data were re-projected by the EEA from 
EPSG:4326 to EPSG:3035 using the Nearest Neighbour resampling method to match the concentration 
maps' projection. 
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Table A1.1 Countries lacking total population data and the selected gap-filling proxies  
 
 
 
 
 
 
 
 
Additional scaling factors were applied to account for population adjustments. A scaling factor of 0.968 
ǿŀǎ ŀǇǇƭƛŜŘ ǘƻ ǎŎŀƭŜ CǊŀƴŎŜΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛƴ 9ǳǊƻǎǘŀǘΣ ǎƛƴŎŜ ǘƘŜ Řŀǘŀ ƛƴŎƭǳŘŜǎ ǘƘŜ ƻǾŜǊǎŜŀǎ ǘŜǊǊƛǘƻǊƛŜǎΦ ¢Ƙƛǎ 
scaling factor is based on multiple data sources (INED, 2025). For Cyprus, since the administrative 
boundaries in the GSHL data cover the entire island, the population density of the whole island was used 
to estimate health outcomes up to 2021.  Adjustments were made only for the population after 2021 
based on the Republic of Cyprus data reported in Eurostat, by taking the ratio of the changes in the total 
population in Eurostat for the assessment year in relation to 2021 and apply it to the population density 
data in 2021. Contrary to previous assessments, e.g., last year, where GEOSTAT 2011 data were used, no 
adjustments were needed for the Portuguese and Spanish population since the overseas territories are 
included in the GSHL dataset. 
 
Lastly, to fill any missing or zero values, interpolation was applied across countries and years to produce 
reasonable estimates. 
 
The final dataset serves as the basis for further calculations, including aggregation to NUTS3 and other 
regional levels, and to estimate the population at risk. The population data for estimating the mortality 
and morbidity indicators represent only the population defined as at risk by the epidemiological studies 
from which the CRFs were derived or recommendations from international assessments (e.g. the HRAPIE 
project or the GBD study) (see Table 1.1). Population data per country, stratified by age and sex, is available 
for individual countries from Eurostat (Eurostat, 2025b), and is used to estimate the fraction of the 
population in a specific age group in 2023. This fraction of the population will be used to estimate the 
population at risk in each grid cell, which will then be used to estimate the burden of disease indicators. 
Again, when data on population stratification were missing for a specific country, data from neighbouring 
countries with similar socio-economic characteristics were used (see Table A1.1).  
 
Demographic and health data for estimating all-cause mortality-related burden of disease 
 
The assessments produced in this report include the burden of disease attributable to air pollution for all-
cause natural mortality, and cause-specific mortality and morbidity. All-cause and cause-specific EBD 
estimations require different demographic and health data. 
 
To calculate the all-cause mortality-related burden of disease, data on cause of death, the number of 
natural deaths, and life expectancy stratified by year, sex, and age groups are needed. Eurostat compiles 
most of the data needed. However, this information is only available at the country level and might not 
have been available for 2023 at the time of the analyses performed for this report. Many countries report 
data with two or more years of delay or do not report data at all, in which cases, using a gap-filling 
methodology is required. 
 
Eurostat data on causes of death (Eurostat, 2025c) are available since 2011 for 5-year age-groups, from 
ΨƭŜǎǎ ǘƘŀƴ м ȅŜŀǊΩ ǘƻ ϥул ȅŜŀǊǎ ƻǊ ƻǾŜǊϥΦ Lǘ ƛǎ ŎƻƳǇƛƭŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ L/5мл aƻǊǘŀƭƛǘȅ ¢ŀōǳƭŀǘƛƻƴ [ƛǎǘΣ ǘƘŜ 
latest tabulation existing for mortality data. According to the description of the concentration-response 
functions (see Table 1.2), only natural deaths should be considered. Therefore, it considers all ICD-10 codes 
except injuries, poisoning, accidents or other external causes (S00-T98, V01-Y89). The number of natural 
deaths is estimated for 1-year age groups. Estimating the number of natural deaths for 1-year groups is 

Data set 
Country  

(iso2 code) 
Data used for gap-

filling 

Year of data 
used for gap-

filling 

Country of data 
used for gap-filling 

Total population AD, MC Total population 2022 FR 

Total population AL, BA, XK Total population 2022 RS 

Total population SM Total population 2022 IT 
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based on interpolation using the ratio between all-natural deaths and all (natural + external) causes of 
death (5-year age-groups) and Eurostat data on the total number of deaths (Eurostat, 2025d) given with a 
1-year age-grouping. After this operation, mortality data were aligned with life expectancy data, available 
from the Eurostat database (Eurostat, 2025e) in a 1-year age-group stratification, by age and sex, from 0 
to 85+ years old, since 1960. Life expectancies are extrapolated for ages above 85, using regression on life 
expectancy data for age groups 79 ς 85, to reflect all age groups available for mortality data (up to 95+).  
 
Gap filling was done for countries where the data described above is unavailable in the Eurostat datasets. 
Causes of death data were available from 2011 onwards and this year is used as a proxy for years 2005 - 
2010. Afterwards, gap filling is performed for missing data on external causes of deaths using an average 
number of deaths due to external causes from the previous 5 years (5-year rolling average). Then, the 
missing numbers of deaths due to natural causes are gap-filled by subtracting the number of deaths due 
to external causes from the totals.  
 
Data on the number of deaths and life expectancy have been available for most countries since 2005. In 
the cases where the data were not available, gap filling is performed using relative age distribution 
numbers of mortality (mortality ratios, or the number of deaths per population in each age group) and YLL 
ratios, following a similar methodology as described for population numbers, i.e., a 5-year rolling average. 
Original data is used where possible, i.e., if the original life expectancy numbers exist, they are used for 
calculating YLL ratios, even if mortality ratios have to be gap-filled. Nevertheless, for cases where data is 
unavailable, mostly for the western Balkan countries and microstates, the same proxy countries as for the 
population data were used for gap filling, see Table A1.2. 
 
Demographic and health data for estimating cause-specific burden of disease 
 

For the cause-specific analyses, mortality data stratified by year, sex, age groups and cause of death were 

also obtained from the Eurostat database (Eurostat, 2025c). For morbidity analyses, the prevalence-based 

approach to estimate the YLD has been used. Therefore, outcome-specific prevalence data from different 

sources have been used. For asthma (in individuals aged 15 years and older), COPD, DM, and stroke, data 

from the European Health Interview Survey (EHIS; Eurostat, 2025f) were used. Since EHIS does not provide 

prevalence data on asthma in individuals under 15 years of age, prevalence data from the GBD 2021 study 

were used (GBD 2021 Diseases and Injuries Collaborators, 2024). Prevalence data on lung cancer were 

obtained from the International Agency for Research on Cancer (IARC, 2024). The data were stratified by 

sex and different age groups (EHIS: 15-75+ years, in 10-year age groups; GBD 2021 study and Eurostat: 0-

95+ years, in 5-year age-groups; IARC: 0-85+ years, in 5-year age groups). Regarding dementia, a single 

European average prevalence rate, stratified by sex and age (60-90+ years; in 5-year age groups) from 

Alzheimer Europe (2019) was used across all countries, as national data on disease frequency were not 

available beyond sex-specific adjustments. All absolute numbers were converted into death or prevalence 

rates in 1-year age groups for further alignment with life expectancy data, as done for the analyses of all-

cause mortality described above. 

 
Additionally, it should be noted that in the GBD 2021 study and IARC, prevalence data on childhood asthma 
and lung cancer were presumably reported for Serbia, including Kosovo. However, the derived rates were 
applied for both countries individually. More details on the prevalence data and the selection process can 
be found in the ETC HE Report 2022/11 (Kienzler et al., 2022). An overview of the health data sources for 
cause-specific mortality and morbidity is presented in Table 1.2. 
 
Prevalence and mortality data were not always available for all countries for the reference year 2023. 

Where data were missing, information from the two preceding years (2021 and 2022) was considered, and 

the most recent year available was used. The corresponding mortality and prevalence rates from that year 

were calculated (using population data reported by Eurostat, 2025b) and assumed to apply to 2023. For 



 

 

 

ETC HE Report 2025/8 50 

some European countries, no suitable data were available from either 2021 or 2022. In these cases, data 

from neighbouring countries were used as proxies to fill in the gaps. Where necessary, estimates from the 

GBD 2021 study (GBD 2021 Diseases and Injuries Collaborators, 2024) were consulted to assess the 

suitability of proxy countries by comparing prevalence or mortality patterns. 

 

Table A1.2 shows the gap-filling proxies for countries lacking life expectancy and other health data for all-
cause and cause-specific mortality and morbidity assessments. 
 
Table A1.2: Countries lacking health data and the corresponding gap-filling proxies for all-cause 

mortality, cause-specific mortality, and morbidity (ISO2 codes in Annex 6). In case the 
country is the same, data from previous years were used.  

Data set Country (iso2 code) 
Data used for gap-

filling 
 

Country of data used for gap-
filling 

All cause 

Life expectancy AD, MC YLL rates  FR 

Life expectancy BA, XK YLL rates  RS 

Life expectancy LI YLL rates  AT 

Life expectancy SM YLL rates  IT 

Life expectancy TR Life expectancy (a)  TR 

Asthma (in individuals younger than 15 years) 

Mortality AL, BA, ME, MK, XK Mortality rate  RS 

Mortality 
BE, DK, GR, IE, IT, LV, MT, PT, RO, 

SE, TR 
Mortality rate(a)  

BE, DK, GR, IE, IT, LV, MT, PT, 
RO, SE, TR 

Mortality AD, MC Mortality rate  FR 

Mortality CY Mortality rate  GR 

Mortality IS Mortality rate  DK 

Mortality EE Mortality rate  LV 

Mortality LU Mortality rate  BE 

Mortality SM, MT Mortality rate  IT 

Mortality SI Mortality rate  SK 

Prevalence LI Prevalence rate  AT 

Prevalence RS Prevalence rate  RS+XK 

Prevalence XK Prevalence rate  RS+XK 

Data set Country (iso2 code) 
Data used for gap-

filling 
 

Country of data used for gap-
filling 

Asthma (in individuals 15 years and older), COPD, DM, IHD, Stroke 

Mortality 
BE, DK, GR, IE, IT, LV, MT, PT, RO, 

SE, TR 
Mortality rate(a)  

BE, DK, GR, IE, IT, LV, MT, PT, 
RO, SE, TR 

Mortality AL, BA, ME, MK, XK Mortality rate  RS 

Mortality AD, MC Mortality rate  FR 

Mortality SM Mortality rate  IT 
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Note: (a)For the listed countries, available mortality data referred to years prior to 2023. Mortality rates from the most recent 
year available were calculated and assumed to apply to 2023 

 

 
Disability weights (DW) 
 
For the calculation of the YLDs, the number of prevalent cases of a cause-specific health outcome was 

multiplied by the respective DW (Equation A1.7). The DW is a weighting factor for the severity of a disease 

on a scale ranging from zero (no reduction of health) to one (the worst imaginable health state, sometimes 

set equal to death). The DW are based on the outcome and are sex and age group specific. The values used 

in the calculation were derived from the Global Burden of Disease 2021 study (GBD 2021 Diseases and 

Injuries Collaborators, 2025). This data is accessible via: https://vizhub.healthdata.org/gbd-results/. 

 
The respective DWs were calculated by dividing the annual YLDs by the prevalence data for the considered 
diseases for the WHO European Region:  
 

Only for asthma 
(15-24 years): 

Mortality 
IS 

Mortality rate (15-
24 years) 

 DK 

Only for asthma 
(15-24 years): 

Mortality 
LU 

Mortality rate (15-
24 years) 

 BE 

Only for asthma 
(15-24 years): 

Mortality 
MT 

Mortality rate (15-
24 years) 

 IT 

Prevalence AL, BA, ME, MK, XK Prevalence rate  RS 

Prevalence CH Prevalence rate  AT 

Prevalence LI Prevalence rate  AT 

Prevalence SM Prevalence rate  IT 

Dementia 

Prevalence 

AD, AL, AT, BA, BE, BG, CH, CY, CZ, 
DE, DK, EE, ES, FI, FR, GR, HR, HU, 

IE, IS, IT, LI, LT, LU, LV, MC, ME, MK, 
MT, NL, NO, PL, PT, RO, RS, SE, SI, 

SK, SM, TR, XK 

Prevalence rate  Europe 

LC 

Mortality 
BE, BG, CH, CY, DE, DK, EE, FI, FR, 
GR, HR, HU, IE, IS, IT, LV, MT, NL, 

NO, PT, RO, RS, SE, SI, TR 
Mortality rate(a)  

BE, BG, CH, CY, DE, DK, EE, FI, 
FR, GR, HR, HU, IE, IS, IT, LV, 

MT, NL, NO, PT, RO, RS, SE, SI, 
TR 

Mortality AL, BA, ME, MK, XK Mortality rate  RS 

Mortality AD, MC Mortality rate  FR 

Mortality SM Mortality rate  IT 

Prevalence AD, MC Prevalence rate  FR 

Prevalence LI Prevalence rate  AT 

Prevalence SM Prevalence rate  IT 

Prevalence RS Prevalence rate  RS+XK 
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Ὀὡ    (A2.1) 

 
These were available in 5-year age groups stratified by sex and were applied to all individual countries. 
Estimating the DWs from YLD and prevalence data allows the use of a weight that is adjusted for the 
severity distributions and co-morbidity.  
 
It should be noted that the DW calculated for Diabetes Mellitus (DM) is a combined DW for both type 1 
and type 2 DM.   
 
Concentration-response functions  
 
Compared with the previous report, several changes were made to the CRFs for different risk-outcome 
pairs. First, the age groups defined for asthma analyses were revised. Children and adolescents were now 
classified as individuals younger than 19 years (previously <15 years), while adults were defined as those 
ŀƎŜŘ мф ȅŜŀǊǎ ŀƴŘ ƻƭŘŜǊ όǇǊŜǾƛƻǳǎƭȅ җмр ȅŜŀǊǎύΦ {ŜŎƻƴŘΣ ǘƘŜ ww ŀǇǇƭƛŜŘ ǘƻ bhі ŀƴŘ ŀǎǘƘƳŀ ƳƻǊǘŀƭƛǘȅ ƛƴ 
adults was adjusted. The same RR was now used for both asthma morbidity and asthma mortality. 
 
In addition, new risk-outcome pairs were introduced, including: 

¶ taі.5 and dementia morbidity 

¶ bhі ŀƴŘ ŀǎǘƘƳŀ in children and adolescents 

¶ bhі ŀƴŘ /ht5 

The level of epidemiological evidence supporting the RRs varied across all risk-outcome pairs, reflecting 
differences in the number and quality of available studies. For instance, the association between taі.5 and 
dementia is linked with greater uncertainty compared to other outcomes. In this context, large European 
cohort studies and high-quality meta-analyses, such as ELAPSE, EMAPEC, or HRAPIE, represent valuable 
resources for evaluating and consolidating the evidence base. 

 

Correction factors for EBD due to long-term O3 exposure (peak season) 

 

Because O3 formation is favoured by strong sunlight and high temperatures, concentrations are typically 
highest during the warm months. Meta-analyses indicate that associations between long-term O3 
ŜȄǇƻǎǳǊŜ ŀƴŘ ƘŜŀƭǘƘ ƻǳǘŎƻƳŜǎ ŀǊŜ ƳƻǊŜ Ǌƻōǳǎǘ ǿƘŜƴ ǳǎƛƴƎ άǎǳƳƳŜǊέ ŜȄǇƻǎǳǊŜ ƳŜǘǊƛŎǎ ǊŀǘƘŜǊ ǘƘŀƴ 
annual averages (Huangfu and Atkinson, 2020). Accordingly, following WHO (2021), long-term O3 
concentration in this report is defined as the average of the daily maximum 8-hour mean over the six 
consecutive months with the highest running six-month O3 average (peak season). Consequently, the EBD 
for O3 was calculated for these six peak months in 2023, rather than for the full year as for PM2.5 and NO2. 
This approach better aligns exposure with the occurrence of health effects and the corresponding CRFs. 
 
Because monthly cause-specific mortality data for 2023 were not available for all countries, annual death 
data were adjusted using a correction factor that reflects the share of deaths occurring during the O3 peak 
season. To derive this factor, all-cause mortality (ICD-10 excluding S00-T98 and V01-Y89) and COPD 
mortality (ICD-10 J40-44, J47) by month were compiled for 27 European countries with available 2022 data 
from Eurostat (2025h). Even if the peak season period can be different for each station, a uniform peak 
season from April to September was applied, consistent with most studies in Huangfu and Atkinson (2020). 
Alternative definitions (March-August, May-October) produced similar factors. 
 
Average correction factors of 0.464 (all-cause) and 0.456 (COPD) derived from the 27 reporting countries 
were applied to all countries included in the analysis. 
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Annex 3 Population at risk and exposure levels 

Table A3.1: Population-weighted concentration levels (µg/m3) for 40 or 41 European countries, the 
EU27 and EEA32 in 2023  

Country PM2.5 annual mean  NO2 annual mean O3 peak season mean 
Austria 9.1 12.7 93.4 
Belgium 8.8 12.5 84.6 
Bulgaria 14.3 13.7 80.5 
Croatia 13.0 11.8 96.0 
Cyprus 14.7 24.3 81.9 
Czechia 10.9 11.0 93.3 

Denmark 6.6 6.5 81.7 
Estonia 5.2 6.4 81.8 
Finland 4.2 6.4 78.9 
France 8.4 10.7 88.2 

Germany 7.9 12.1 89.5 
Greece 16.5 17.3 94.7 
Hungary 12.4 12.3 92.6 
Ireland 6.2 7.9 74.4 
Italy 14.1 16.8 97.9 

Latvia 7.9 8.2 85.5 
Lithuania 8.1 8.7 89.3 

Luxembourg 7.1 10.6 87.3 
Malta 10.9 10.4 97.2 

Netherlands 8.2 13.1 85.1 
Poland 13.8 11.2 89.5 

Portugal 7.7 11.8 86.4 
Romania 13.1 13.9 85.1 
Slovakia 12.2 10.5 89.8 
Slovenia 12.0 11.1 94.0 

Spain 9.5 14.0 94.6 
Sweden 4.7 6.1 80.2 
Albania 17.4 12.3 92.4 
Andorra 5.9 12.9 87.6 

Bosnia and Herzegovina 18.6 12.4 100.3 
Iceland 4.1 6.8 77.9 
Kosovo 16.6 12.0 86.0 

Liechtenstein 7.7 11.8 93.4 
Monaco 8.7 16.5 102.3 

Montenegro 13.6 13.1 93.9 
North Macedonia 19.2 10.6 84.3 

Norway 5.0 7.5 80.3 
San Marino 12.4 11.0 97.7 

Serbia 17.7 14.8 88.4 
Switzerland 7.6 12.5 95.2 

Türkiye -- 31.3 75.4 
EU27 10.2 12.5 90.0 

EEA32 -- 15.4 87.7 

EEA32 (no TR) 10.1   

All countries  15.3 87.8 

All countries (no TR) 10.3 -- -- 
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Table A3.2: Population at risk (in 1,000) for 40 or 41 European countries, in the EU27 and EEA32 in 
2023. Age groups represent the age of the cohorts in the epidemiological studies, on which 
the OR, HR or RR are based.  

Country/age group < 19 years җ мф җ нр җ ол җ сл 
Austria 1,670 7,435 6,841 6,248 2,411 
Belgium 2,479 9,257 8,440 7,707 3,066 

Bulgaria 1,159 5,289 4,960 4,680 1,974 
Croatia 702 3,149 2,910 2,689 1,158 

Cyprus 248 1,034 949 856 299 
Czechia 2,204 8,624 8,015 7,445 2,804 

Denmark 1,224 4,701 4,256 3,847 1,570 
Estonia 283 1,082 1,004 933 364 

Finland 1,087 4,475 4,110 3,765 1,649 
France 14,679 51,406 46,799 43,124 18,031 

Germany 14,701 68,414 63,225 58,399 24,647 
Greece 1,817 8,594 7,965 7,443 3,097 

Hungary 1,782 7,817 7,202 6,634 2,529 
Ireland 1,298 3,973 3,594 3,284 1,084 

Italy 9,662 49,334 45,818 42,823 18,343 
Latvia 379 1,503 1,399 1,309 530 

Lithuania 535 2,322 2,159 1,999 794 
Luxembourg 132 529 483 433 136 

Malta 86 456 420 373 132 
Netherlands 3,524 14,286 12,893 11,738 4,782 

Poland 7,087 29,666 27,523 25,394 9,715 
Portugal 1,694 8,323 7,681 7,152 3,084 

Romania 3,939 15,111 13,939 12,978 4,899 
Slovakia 1,087 4,342 4,024 3,709 1310 

Slovenia 398 1,719 1,598 1,486 598 
Spain 8,203 37,720 34,842 32,385 12,268 

Sweden 2,312 8,201 7,498 6,832 2,720 
Albania 589 2,271 2,034 1,811 711 

Andorra 18 63 58 53 22 
Bosnia and Herzegovina 635 2,806 2,595 2,403 1,005 

Iceland 89 298 267 235 80 
Kosovo 327 1,447 1,338 1,239 518 

Liechtenstein 7 32 30 28 11 
Monaco 9 30 27 25 10 

Montenegro 140 477 431 392 141 
North Macedonia 389 1,440 1,313 1,200 446 

Norway 1,176 4,308 3,910 3,542 1,326 
San Marino 6 28 26 25 11 

Serbia 1,225 5,416 5,009 4,638 1,940 
Switzerland 1,670 7,146 6,592 6,037 2,254 

Türkiye (TR) 23,820 61,447 53,587 47,034 -- 
EU27 84,370 358,759 330,548 305,665 123,994 

EEA32 (no TR) 87,313 -- 341,346 315,507 127,665 

EEA32 111,132 431,990 394,933 362,541 -- 

All countries (no TR) 90,650 -- 354,179 327,293 132,469 

All countries 114,470 445,969 407,765 374,328 -- 
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Annex 4 Results for all-cause and cause-specific EBD analyses 

PM2.5 (long-term effects) and all-cause mortality 

Table A4.1: All-cause mortality disease burden (AD) attributable to PM2.5 for adults җ 30 years for 40 
European countries (individual and total countries), in the EU27 and EEA32 in 2023 

 AD (95 % CI: low, high) (a) AD/105 inhabitants җ 30 years 

(95 % CI: low, high) (b) 
Country mean low high mean low high 

Austria  2,609   1,984   2,915  41.8 31.8 46.7 

Belgium  2,941   2,235   3,287  38.2 29.0 42.6 

Bulgaria  6,729   5,143   7,501  143.8 109.9 160.3 

Croatia  2,886   2,205   3,218  107.3 82.0 119.7 

Cyprus  612   468   682  71.5 54.6 79.7 

Czechia  4,715   3,592   5,264  63.3 48.2 70.7 

Denmark  704   534   787  18.3 13.9 20.5 

Estonia  46   35   52  5.0 3.8 5.5 

Finland  35   26   39  <1.0 <1.0 1.0 

France  14,742   11,202   16,478  34.2 26.0 38.2 

Germany  21,640   16,433   24,197  37.1 28.1 41.4 

Greece  10,250   7,850   11,413  137.7 105.5 153.3 

Hungary  6,768   5,160   7,552  102.0 77.8 113.8 

Ireland  317   240   355  9.7 7.3 10.8 

Italy  43,084   32,944   48,010  100.6 76.9 112.1 

Latvia  578   439   646  44.1 33.5 49.3 

Lithuania  815   619   911  40.7 30.9 45.5 

Luxembourg  67   51   75  15.4 11.7 17.2 

Malta  173   132   193  46.3 35.2 51.7 

Netherlands  3,847   2,922   4,301  32.8 24.9 36.6 

Poland  25,268   19,303   28,170  99.5 76.0 110.9 

Portugal  2,221   1,688   2,483  31.1 23.6 34.7 

Romania  14,066   10,737   15,687  108.4 82.7 120.9 

Slovakia  2,732   2,083   3,049  73.7 56.2 82.2 

Slovenia  1,034   789   1,154  69.6 53.1 77.6 

Spain  13,318   10,135   14,875  41.1 31.3 45.9 

Sweden  205   155   229  3.0 2.3 3.4 

Albania  3,552   2,723   3,953  196.1 150.3 218.3 

Andorra <10  <10    <10   11.8 8.9 13.2 

Bosnia and Herzegovina  4,784   3,675   5,319  199.0 152.9 221.3 

Iceland  0   0   0  <1.0 <1.0 <1.0 

Kosovo   2,135   1,635   2,378  172.4 131.9 192.0 

Liechtenstein <10  <10  <10  21.5 16.3 24.0 

Monaco <10  <10   10  37.5 28.5 41.9 

Montenegro  556   425   620  141.8 108.4 158.1 

North Macedonia  2,667   2,049   2,966  222.2 170.7 247.0 

Norway  235   179   263  6.6 5.0 7.4 

San Marino  20   16   23  83.1 63.3 92.7 

Serbia  8,736   6,699   9,721  188.3 144.4 209.6 

Switzerland  1,358   1,031   1,518  22.5 17.1 25.1 

Türkiye (TR) -- -- -- -- -- -- 

EU27  182,400   139,102   203,520  59.7 45.5 66.6 

EEA32 (no TR)  183,999   140,316   205,308  58.3 44.5 65.1 

All countries (no TR)  206,465   157,549   230,304  63.1 48.1 70.4 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal place. 
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Table A4.2: All-cause mortality disease burden (YLL) attributable to PM2.5 for adults җ 30 years for 40 
European countries (individual and total countries), in the EU27 and EEA32 in 2023 

 YLL (95 % CI: low, high)(a) YLL/105 inhabitants җ 30 years 

(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria  25,924   19,716   28,965  414.9 315.6 463.6 

Belgium  30,396   23,104   33,971  394.4 299.8 440.8 

Bulgaria  72,782   55,622   81,125  2055.9 1579.4 2285.7 

Croatia  28,877   22,055   32,196  1555.2 1188.5 1733.5 

Cyprus  6,579   5,027   7,334  1073.9 820.2 1197.3 

Czechia  51,363   39,127   57,342  768.3 587.1 856.4 

Denmark  7,334   5,562   8,205  689.9 525.6 770.2 

Estonia  502   380   561  190.6 144.6 213.3 

Finland  339   257   380  53.8 40.7 60.2 

France  160,875   122,245   179,820  9.0 6.8 10.1 

Germany  216,546   164,439   242,126  373.1 283.5 417.0 

Greece  97,856   74,942   108,961  370.8 281.6 414.6 

Hungary  72,680   55,418   81,102  1314.8 1006.9 1464.0 

Ireland  3,614   2,741   4,043  1095.6 835.4 1222.6 

Italy  407,950   311,943   454,590  110.0 83.5 123.1 

Latvia  6,316   4,800   7,059  952.7 728.5 1061.6 

Lithuania  9,117   6,925   10,192  482.4 366.6 539.1 

Luxembourg  744   564   832  456.0 346.4 509.8 

Malta  1,926   1,466   2,150  172.0 130.5 192.4 

Netherlands  39,747   30,187   44,439  516.0 392.8 576.2 

Poland  302,511   231,094   337,255  338.6 257.2 378.6 

Portugal  22,894   17,397   25,590  1191.3 910.0 1328.1 

Romania  160,029   122,153   178,478  320.1 243.2 357.8 

Slovakia  33,239   25,343   37,092  1233.1 941.2 1375.2 

Slovenia  11,163   8,515   12,455  896.3 683.4 1000.2 

Spain  140,262   106,739   156,665  751.0 572.8 837.9 

Sweden  1,971   1,493   2,205  433.1 329.6 483.8 

Albania  35,817   27,457   39,863  28.8 21.9 32.3 

Andorra  68   52   76  1977.8 1516.2 2201.2 

Bosnia and Herzegovina  49,410   37,959   54,933  128.3 97.3 143.6 

Iceland <1  <1 <1 <1.0 <1.0 <1.0 

Kosovo   23,877   18,279   26,592  1927.2 1475.3 2146.4 

Liechtenstein  72   55   80  261.2 198.3 292.1 

Monaco  102   78   114  409.3 310.9 457.5 

Montenegro  6,038   4,613   6,731  1540.5 1177.0 1717.3 

North Macedonia  25,012   19,214   27,808  2083.6 1600.7 2316.6 

Norway  2,367   1,796   2,649  66.8 50.7 74.8 

San Marino  193   147   215  786.4 599.7 877.5 

Serbia  90,228   69,190   100,403  1945.3 1491.7 2164.7 

Switzerland  13,631   10,352   15,240  225.8 171.5 252.4 

Türkiye (TR) -- -- -- -- -- -- 

EU27  1,913,535   1,459,256   2,135,135  626.0 477.4 698.5 

EEA32 (no TR)  1,929,606   1,471,459   2,153,104  611.6 466.4 682.4 

All countries (no TR)  2,160,351   1,648,448   2,409,840  660.1 503.7 736.3 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal 
place. 
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PM2.5 (long-term effects) and total cause-specific disease burden (six causes, excluding 
dementia) 

Table A4.3: Total cause-specific disease burden (DALY) attributable to PM2.5 (asthma in 
children/adolescents, COPD, diabetes mellitus, ischemic heart disease, lung cancer and 
stroke) for 40 European countries (individual and total countries), in the EU27 and EEA32 in 
2023 

 DALY (95 % CI: low, high) (a)  

Country mean low high 

Austria 32,862 13,462 50,898 

Belgium 28,735 10,442 45,856 

Bulgaria 79,987 34,986 119,199 

Croatia 40,486 17,961 59,821 

Cyprus 7,591 3,361 11,183 

Czechia 59,643 25,784 90,233 

Denmark 7,913 2,689 13,007 

Estonia 488 208 766 

Finland 379 152 606 

France 144,218 56,982 226,567 

Germany 243,827 93,833 387,334 

Greece 105,916 46,688 155,547 

Hungary 100,736 42,296 152,968 

Ireland 4,231 1,624 6,767 

Italy 428,124 182,802 635,947 

Latvia 8,995 4,093 13,636 

Lithuania 13,609 6,148 20,759 

Luxembourg 718 269 1,152 

Malta 2,594 1,165 3,891 

Netherlands 40,080 14,189 64,731 

Poland 317,074 140,400 471,311 

Portugal 24,523 9,986 38,278 

Romania 196,867 88,080 293,198 

Slovakia 37,669 17,087 56,437 

Slovenia 11,737 4,984 17,796 

Spain 133,851 53,842 207,569 

Sweden 2,097 828 3,350 

Albania 29,677 13,080 43,252 

Andorra 63 24 100 

Bosnia and Herzegovina 46,124 20,680 66,305 

Iceland <1 <1 <1 

Kosovo  22,453 9,886 32,925 

Liechtenstein 31 11 52 

Monaco 92 36 145 

Montenegro 4,747 2,052 7,072 

North Macedonia 20,554 9,187 29,561 

Norway 2,558 901 4,172 

San Marino 208 87 315 

Serbia 85,583 37,934 124,312 

Switzerland 13,948 5,238 22,281 

Türkiye (TR) -- -- -- 

EU27 2,074,951 874,342 3,148,806 

EEA32 (no TR) 2,091,489 880,492 3,175,311 

All countries (no TR) 2,300,989 973,460 3,479,297 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal place. 
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PM2.5 (long-term effcts) and asthma (children and adolescents < 19 years) 

Table A4.4: Asthma disease burden (AD) attributable to PM2.5 for children and adolescents < 19 years 
for 40 European countries (individual and total countries), in the EU27 and EEA32 in 2023 

 AD (95 % CI: low, high) (a)  AD/105 inhabitants < 19 years 
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria <1 <1 <1 <1.0 <1.0 <1.0 

Belgium 0 0 0 0.0 0.0 0.0 

Bulgaria 0 0 0 0.0 0.0 0.0 

Croatia 0 0 0 0.0 0.0 0.0 

Cyprus 0 0 0 0.0 0.0 0.0 

Czechia 0 0 0 0.0 0.0 0.0 

Denmark <1 <1 <1 <1.0 <1.0 <1.0 

Estonia <1 <1 <1 <1.0 <1.0 <1.0 

Finland 0 0 0 0.0 0.0 0.0 

France <1 <1 <10 <1.0 <1.0 <1.0 

Germany <1 <1 <1 <1.0 <1.0 <1.0 

Greece 0 0 0 0.0 0.0 0.0 

Hungary <1 <1 <1 <1.0 <1.0 <1.0 

Ireland <1 <1 <1 <1.0 <1.0 <1.0 

Italy <10 <1 <10 <1.0 <1.0 <1.0 

Latvia <1 <1 <1 <1.0 <1.0 <1.0 

Lithuania 0 0 0 0.0 0.0 0.0 

Luxembourg 0 0 0 0.0 0.0 0.0 

Malta <1 <1 <1 <1.0 <1.0 <1.0 

Netherlands <1 <1 <1 <1.0 <1.0 <1.0 

Poland 0 0 0 0.0 0.0 0.0 

Portugal <1 <1 <1 <1.0 <1.0 <1.0 

Romania 0 0 0 0.0 0.0 0.0 

Slovakia <1 <1 <1 <1.0 <1.0 <1.0 

Slovenia 0 0 0 0.0 0.0 0.0 

Spain <1 <1 <1 <1.0 <1.0 <1.0 

Sweden 0 0 0 0.0 0.0 0.0 

Albania 0 0 0 0.0 0.0 0.0 

Andorra 0 0 0 0.0 0.0 0.0 

Bosnia and Herzegovina 0 0 0 0.0 0.0 0.0 

Iceland 0 0 0 0.0 0.0 0.0 

Kosovo  0 0 0 0.0 0.0 0.0 

Liechtenstein 0 0 0 0.0 0.0 0.0 

Monaco 0 0 <1 0.0 0.0 <1.0 

Montenegro 0 0 0 0.0 0.0 0.0 

North Macedonia 0 0 0 0.0 0.0 0.0 

Norway 0 0 0 0.0 0.0 0.0 

San Marino 0 0 0 0.0 0.0 0.0 

Serbia 0 0 0 0.0 0.0 0.0 

Switzerland <1 <1 <1 <1.0 <1.0 <1.0 

Türkiye (TR) -- -- -- -- -- -- 

EU27 <10 <1 <10 <1.0 <1.0 <1.0 

EEA32 (no TR) <10 <1 <10 <1.0 <1.0 <1.0 

All countries (no TR) <10 <1 <10 <1.0 <1.0 <1.0 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one 
decimal place. 
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Table A4.5: Asthma disease burden (YLL) attributable to PM2.5 for children and adolescents < 19 years 
for 40 European countries (individual and total countries), in the EU27 and EEA32 in 2023 

 YLL (95 % CI: low, high) (a) YLL/105 inhabitants < 19 years 
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria <10 <10 <10 <1.0 <1.0 <1.0 

Belgium 0 0 0 0.0 0.0 0.0 

Bulgaria 0 0 0 0.0 0.0 0.0 

Croatia 0 0 0 0.0 0.0 0.0 

Cyprus 0 0 0 0.0 0.0 0.0 

Czechia 0 0 0 0.0 0.0 0.0 

Denmark <10 <10 <10 <1.0 <1.0 <1.0 

Estonia <1 <1 <10 <1.0 <1.0 <1.0 

Finland 0 0 0 0.0 0.0 0.0 

France 76 26 120 <1.0 <1.0 <1.0 

Germany 25 <10 40 <1.0 <1.0 <1.0 

Greece 0 0 0 0.0 0.0 0.0 

Hungary <10 <10 14 <1.0 <1.0 <1.0 

Ireland <10 <1 <10 <1.0 <1.0 <1.0 

Italy 79 29 119 <1.0 <1.0 1.2 

Latvia <10 <10 <10 1.4 <1.0 2.2 

Lithuania 0 0 0 0.0 0.0 0.0 

Luxembourg 0 0 0 0.0 0.0 0.0 

Malta <1 <1 <1 <1.0 <1.0 <1.0 

Netherlands 22 <10 35 <1.0 <1.0 <1.0 

Poland 0 0 0 0.0 0.0 0.0 

Portugal 15 <10 23 <1.0 <1.0 1.4 

Romania 0 0 0 0.0 0.0 0.0 

Slovakia 10 <10 16 <1.0 <1.0 1.4 

Slovenia 0 0 0 0.0 0.0 0.0 

Spain 13 <10 21 <1.0 <1.0 <1.0 

Sweden 0 0 0 0.0 0.0 0.0 

Albania 0 0 0 0.0 0.0 0.0 

Andorra <1 <1 <1 <1.0 <1.0 <1.0 

Bosnia and Herzegovina 0 0 0 0.0 0.0 0.0 

Iceland 0 0 0 0.0 0.0 0.0 

Kosovo  0 0 0 0.0 0.0 0.0 

Liechtenstein 0 0 0 0.0 0.0 0.0 

Monaco <1 <1 <1 <1.0 <1.0 <1.0 

Montenegro 0 0 0 0.0 0.0 0.0 

North Macedonia 0 0 0 0.0 0.0 0.0 

Norway 0 0 0 0.0 0.0 0.0 

San Marino <1 <1 <1 <1.0 <1.0 1.0 

Serbia 0 0 0 0.0 0.0 0.0 

Switzerland <10 <10 16 <1.0 <1.0 <1.0 

Türkiye (TR) -- -- -- -- -- -- 

EU27 269 96 421 <1.0 <1.0 <1.0 

EEA32 (no TR) 279 99 436 <1.0 <1.0 <1.0 

All countries (no TR) 279 99 436 <1.0 <1.0 <1.0 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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 Table A4.6: Asthma disease burden (YLD) attributable to PM2.5 for children and adolescents < 19 years 
for 40 European countries (individual and total countries), in the EU27 and EEA32 in 2023 

 YLD (95 % CI: low, high) (a) YLD/105 inhabitants < 19 years  
(95 % CI: low, high) (b)  

Country mean low high mean low high 

Austria 435 153 688 26.1 9.2 41.2 

Belgium 644 226 1,023 26.0 9.1 41.3 

Bulgaria 548 203 827 47.3 17.5 71.4 

Croatia 361 133 548 51.4 18.9 78.1 

Cyprus 153 57 231 61.5 22.8 92.9 

Czechia 699 251 1,087 31.7 11.4 49.3 

Denmark 160 55 260 13.1 4.5 21.2 

Estonia <10 <10 10 2.2 <1.0 3.6 

Finland <10 <10 12 <1.0 <1.0 1.1 

France 4,251 1,486 6,767 29.0 10.1 46.1 

Germany 2,977 1,033 4,769 20.2 7.0 32.4 

Greece 1,061 401 1,572 58.4 22.1 86.5 

Hungary 727 263 1,120 40.8 14.8 62.9 

Ireland 174 60 282 13.4 4.6 21.7 

Italy 4,264 1,587 6,411 44.1 16.4 66.4 

Latvia 60 21 96 15.8 5.5 25.2 

Lithuania 84 29 134 15.6 5.4 25.0 

Luxembourg 26 <10 42 19.9 6.9 32.1 

Malta 41 15 64 47.4 16.9 74.0 

Netherlands 907 315 1,451 25.7 8.9 41.2 

Poland 9,993 3,685 15,139 141.0 52.0 213.6 

Portugal 511 179 813 30.1 10.5 48.0 

Romania 1,963 718 2,995 49.8 18.2 76.0 

Slovakia 392 142 604 36.1 13.1 55.6 

Slovenia 228 83 351 57.4 20.8 88.2 

Spain 2,247 797 3,526 27.4 9.7 43.0 

Sweden 77 26 126 3.3 1.1 5.5 

Albania 288 110 423 48.9 18.7 71.9 

Andorra <10 <1 <10 10.2 3.5 16.6 

Bosnia and Herzegovina 386 150 559 60.9 23.7 88.0 

Iceland <1 0 <1 <1.0 0.0 <1.0 

Kosovo  179 67 266 54.7 20.6 81.3 

Liechtenstein <10 <1 <10 17.5 6.0 28.0 

Monaco <10 <1 <10 31.8 11.1 50.7 

Montenegro 69 25 104 49.4 18.2 74.8 

North Macedonia 319 124 461 82.0 31.9 118.4 

Norway 92 31 149 7.8 2.7 12.7 

San Marino <10 <1 <10 37.5 13.6 57.8 

Serbia 719 275 1,054 58.7 22.5 86.0 

Switzerland 346 120 554 20.7 7.2 33.2 

Türkiye (TR) -- -- -- -- -- -- 

EU27 32,997 11,931 50,946 39.1 14.1 60.4 

EEA32 (no TR) 33,436 12,083 51,650 38.3 13.8 59.2 

All countries (no TR) 35,404 12,839 54,529 39.1 14.2 60.2 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal 
place. 
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Table A4.7: Asthma disease burden (DALY) attributable to PM2.5 for children and adolescents < 19 
years for 40 European countries (individual and total countries), in the EU27 and EEA32 in 
2023 

  DALY  (95 % CI: low, high) (a) DALY/105 inhabitants < 19 years 
(95 % CI: low, high) (b)  

Country mean low high mean low high 

Austria 441 155 696 26.4 9.3 41.7 

Belgium 644 226 1,023 26.0 9.1 41.3 

Bulgaria 548 203 827 47.3 17.5 71.4 

Croatia 361 133 548 51.4 18.9 78.1 

Cyprus 153 57 231 61.5 22.8 92.9 

Czechia 699 251 1,087 31.7 11.4 49.3 

Denmark 166 57 270 13.6 4.7 22.0 

Estonia <10 <10 11 2.4 <1.0 4.0 

Finland <10 <10 12 <1.0 <1.0 1.1 

France 4,327 1,512 6,887 29.5 10.3 46.9 

Germany 3,002 1,042 4,809 20.4 7.1 32.7 

Greece 1,061 401 1,572 58.4 22.1 86.5 

Hungary 736 267 1,134 41.3 15.0 63.6 

Ireland 176 60 285 13.6 4.7 22.0 

Italy 4,343 1,616 6,530 45.0 16.7 67.6 

Latvia 65 23 104 17.2 6.0 27.4 

Lithuania 84 29 134 15.6 5.4 25.0 

Luxembourg 26 <10 42 19.9 6.9 32.1 

Malta 41 15 65 47.9 17.1 74.8 

Netherlands 929 323 1,486 26.4 9.2 42.2 

Poland 9,993 3,685 15,139 141.0 52.0 213.6 

Portugal 525 184 837 31.0 10.8 49.4 

Romania 1,963 718 2,995 49.8 18.2 76.0 

Slovakia 402 145 620 37.0 13.4 57.0 

Slovenia 228 83 351 57.4 20.8 88.2 

Spain 2,260 802 3,546 27.5 9.8 43.2 

Sweden 77 26 126 3.3 1.1 5.5 

Albania 288 110 423 48.9 18.7 71.9 

Andorra <10 <1 <10 10.4 3.5 16.9 

Bosnia and Herzegovina 386 150 559 60.9 23.7 88.0 

Iceland <1 0 <1.0 <1.0 0.0 <1.0 

Kosovo  179 67 266 54.7 20.6 81.3 

Liechtenstein <10 <1 <10 17.5 6.0 28.0 

Monaco <10 <1 <10 32.4 11.3 51.6 

Montenegro 69 25 104 49.4 18.2 74.8 

North Macedonia 319 124 461 82.0 31.9 118.4 

Norway 92 31 149 7.8 2.7 12.7 

San Marino <10 <1 <10 38.2 13.8 58.8 

Serbia 719 275 1,054 58.7 22.5 86.0 

Switzerland 356 124 569 21.3 7.4 34.1 

Türkiye (TR) -- -- -- -- -- -- 

EU27 33,266 12,027 51,366 39.4 14.3 60.9 

EEA32 (no TR) 33,715 12,183 52,087 38.6 14.0 59.7 

All countries (no TR) 35,683 12,938 54,965 39.4 14.3 60.6 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal 
place. 
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PM2.5 (long-ǘŜǊƳ ŜŦŦŜŎǘǎύ ŀƴŘ ŎƘǊƻƴƛŎ ƻōǎǘǊǳŎǘƛǾŜ ǇǳƭƳƻƴŀǊȅ ŘƛǎŜŀǎŜ όŀŘǳƭǘǎ җ нр ȅŜŀǊǎύ 

Table A4.8: COPD disease burden (AD) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ п0 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

 AD (95 % CI: low, high) (a)  AD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр ȅŜŀǊǎ 
(95 % CI: low, high) (b)  

Country mean low high mean low high 

Austria 291 <10 549 4.3 <1.0 8.0 

Belgium 377 <10 715 4.5 <1.0 8.5 

Bulgaria 228 <10 405 4.6 <1.0 8.2 

Croatia 274 <10 491 9.4 <1.0 16.9 

Cyprus 48 <1 85 5.0 <1.0 8.9 

Czechia 451 <10 832 5.6 <1.0 10.4 

Denmark 149 <10 291 3.5 <1.0 6.8 

Estonia <10 <1 <10 <1.0 <1.0 <1.0 

Finland <10 <1 <10 <1.0 <1.0 <1.0 

France 850 14 1,618 1.8 <1.0 3.5 

Germany 2,574 43 4,938 4.1 <1.0 7.8 

Greece 758 14 1,314 9.5 <1.0 16.5 

Hungary 883 16 1,611 12.3 <1.0 22.4 

Ireland 55 <1 106 1.5 <1.0 3.0 

Italy 4,353 80 7,698 9.5 <1.0 16.8 

Latvia 17 <1 33 1.2 <1.0 2.4 

Lithuania 29 <1 56 1.4 <1.0 2.6 

Luxembourg <10 <1 16 1.7 <1.0 3.3 

Malta 18 <1 34 4.3 <1.0 8.0 

Netherlands 520 <10 996 4.0 <1.0 7.7 

Poland 1,045 19 1,866 3.8 <1.0 6.8 

Portugal 153 <10 292 2.0 <1.0 3.8 

Romania 883 16 1,591 6.3 <1.0 11.4 

Slovakia 83 <10 152 2.1 <1.0 3.8 

Slovenia 44 <1 80 2.8 <1.0 5.0 

Spain 1,167 20 2,180 3.3 <1.0 6.3 

Sweden 23 <1 44 <1.0 <1.0 <1.0 

Albania 221 <10 379 10.8 <1.0 18.6 

Andorra <1 <1 <1 0.6 <1.0 1.2 

Bosnia and Herzegovina 294 <10 495 11.3 <1.0 19.1 

Iceland 0 0 0 0.0 0.0 0.0 

Kosovo  135 <10 236 10.1 <1.0 17.6 

Liechtenstein <1 <1 <10 3.3 <1.0 6.4 

Monaco <1 <1 <10 2.0 <1.0 3.8 

Montenegro 27 <1 49 6.4 <1.0 11.3 

North Macedonia 133 <10 224 10.1 <1.0 17.0 

Norway 44 <1 86 1.1 <1.0 2.2 

San Marino <10 <1 <10 8.0 <1.0 14.6 

Serbia 546 10 934 10.9 <1.0 18.6 

Switzerland 139 <10 265 2.1 <1.0 4.0 

Türkiye (TR) -- -- -- -- -- -- 

EU27 15,286 271 28,001 4.6 <1.0 8.5 

EEA32 (no TR) 15,470 274 28,355 4.5 <1.0 8.3 

All countries (no TR) 16,830 300 30,676 4.8 <1.0 8.7 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal 
place. 
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Table A4.9: COPD disease burden (YLL) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

 YLL (95 % CI: low, high) (a)  YLL/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр ȅŜŀǊǎ  
(95 % CI: low, high) (b)  

Country mean low high mean low high 

Austria 3,237 56 6,096 47.3 <1.0 89.1 

Belgium 4,617 79 8,754 54.7 <1.0 103.7 

Bulgaria 2,471 45 4,392 49.8 <1.0 88.5 

Croatia 2,591 47 4,640 89.0 1.6 159.5 

Cyprus 448 <10 796 47.2 <1.0 83.9 

Czechia 5,133 90 9,477 64.0 1.1 118.2 

Denmark 1,572 26 3,065 36.9 <1.0 72.0 

Estonia 23 <1 46 2.3 <1.0 4.6 

Finland 30 <1 59 <1.0 <1.0 1.4 

France 9,733 166 18,519 20.8 0.4 39.6 

Germany 29,661 500 56,901 46.9 <1.0 90.0 

Greece 6,051 114 10,499 76.0 1.4 131.8 

Hungary 10,488 186 19,129 145.6 2.6 265.6 

Ireland 573 <10 1,115 15.9 <1.0 31.0 

Italy 33,376 615 59,024 72.8 1.3 128.8 

Latvia 205 <10 389 14.6 <1.0 27.8 

Lithuania 319 <10 610 14.8 <1.0 28.2 

Luxembourg 92 <10 179 19.1 <1.0 37.0 

Malta 202 <10 375 48.1 <1.0 89.4 

Netherlands 5,980 101 11,450 46.4 <1.0 88.8 

Poland 12,247 223 21,872 44.5 <1.0 79.5 

Portugal 1,391 24 2,647 18.1 <1.0 34.5 

Romania 9,948 179 17,923 71.4 1.3 128.6 

Slovakia 1,078 19 1,968 26.8 <1.0 48.9 

Slovenia 482 <10 876 30.1 <1.0 54.8 

Spain 11,866 206 22,173 34.1 <1.0 63.6 

Sweden 227 <10 446 3.0 <1.0 5.9 

Albania 1,983 38 3,403 97.5 1.9 167.3 

Andorra <10 <1 <10 7.3 <1.0 14.3 

Bosnia and Herzegovina 3,115 61 5,237 120.0 2.3 201.8 

Iceland <1 0 <1 <1.0 0.0 <1.0 

Kosovo  1,500 28 2,613 112.1 2.1 195.3 

Liechtenstein <10 <1 <10 15.4 <1.0 29.7 

Monaco <10 <1 12 22.8 <1.0 43.5 

Montenegro 314 <10 561 72.9 1.3 130.1 

North Macedonia 1,345 26 2,259 102.4 2.0 172.0 

Norway 465 <10 905 11.9 <1.0 23.1 

San Marino 16 <1 29 61.6 1.1 112.2 

Serbia 5,774 110 9,878 115.3 2.2 197.2 

Switzerland 1,583 27 3,032 24.0 <1.0 46.0 

Türkiye (TR) -- -- -- -- -- -- 

EU27 154,039 2,720 283,417 46.6 0.8 85.7 

EEA32 (no TR) 156,091 2,754 287,362 45.7 0.8 84.2 

All countries (no TR) 170,148 3,024 311,364 48.0 0.9 87.9 
Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal place. 
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Table A4.10: COPD disease burden (YLD) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

 YLD (95 % CI: low, high) (a) YLD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 1,807 703 2,803 26.4 10.3 41.0 

Belgium 1,813 701 2,826 21.5 8.3 33.5 

Bulgaria 1,943 793 2,879 39.2 16.0 58.0 

Croatia 1,431 581 2,133 49.2 20.0 73.3 

Cyprus 370 151 548 39.0 15.9 57.7 

Czechia 1,390 550 2,122 17.3 6.9 26.5 

Denmark 357 135 569 8.4 3.2 13.4 

Estonia 15 <10 24 1.5 <1.0 2.4 

Finland 17 <10 28 <1.0 <1.0 <1.0 

France 13,918 5,365 21,759 29.7 11.5 46.5 

Germany 15,695 6,009 24,697 24.8 9.5 39.1 

Greece 2,136 891 3,106 26.8 11.2 39.0 

Hungary 3,026 1,208 4,575 42.0 16.8 63.5 

Ireland 146 55 232 4.1 1.5 6.5 

Italy 23,545 9,662 34,752 51.4 21.1 75.8 

Latvia 203 79 318 14.5 5.6 22.7 

Lithuania 588 226 922 27.2 10.5 42.7 

Luxembourg 68 26 109 14.2 5.4 22.5 

Malta 20 <10 30 4.7 1.9 7.3 

Netherlands 3,014 1,156 4,735 23.4 9.0 36.7 

Poland 8,608 3,501 12,801 31.3 12.7 46.5 

Portugal 1,631 629 2,551 21.2 8.2 33.2 

Romania 1,733 699 2,596 12.4 5.0 18.6 

Slovakia 1,140 455 1,725 28.3 11.3 42.9 

Slovenia 528 212 797 33.1 13.2 49.9 

Spain 5,864 2,295 9,037 16.8 6.6 25.9 

Sweden 55 21 88 <1.0 <1.0 1.2 

Albania 993 418 1,432 48.8 20.5 70.4 

Andorra <10 <10 <10 10.5 4.0 16.8 

Bosnia and Herzegovina 1,442 619 2,046 55.5 23.8 78.8 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  670 278 977 50.1 20.8 73.0 

Liechtenstein <10 <10 <10 18.0 6.9 28.4 

Monaco <10 <10 14 32.7 12.6 51.1 

Montenegro 152 62 226 35.2 14.4 52.4 

North Macedonia 720 309 1,020 54.8 23.5 77.7 

Norway 115 44 183 2.9 1.1 4.7 

San Marino 12 <10 17 43.8 17.5 66.2 

Serbia 2,687 1,134 3,864 53.6 22.6 77.1 

Switzerland 1,129 433 1,775 17.1 6.6 26.9 

Türkiye (TR) -- -- -- -- -- -- 

EU27 91,063 36,118 138,763 27.5 10.9 42.0 

EEA32 (no TR) 92,313 36,597 140,730 27.0 10.7 41.2 

All countries (no TR) 99,002 39,428 150,336 28.0 11.1 42.4 
Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal place.  
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Table A4.11: COPD disease burden (DALY) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  DALY (95 % CI: low, high) (a)  DALY/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 5,044 758 8,899 73.7 11.1 130.1 

Belgium 6,430 780 11,580 76.2 9.2 137.2 

Bulgaria 4,414 839 7,271 89.0 16.9 146.6 

Croatia 4,022 628 6,773 138.2 21.6 232.8 

Cyprus 817 159 1,344 86.1 16.8 141.6 

Czechia 6,523 640 11,599 81.4 8.0 144.7 

Denmark 1,930 161 3,635 45.3 3.8 85.4 

Estonia 38 <10 70 3.8 <1.0 6.9 

Finland 47 <10 86 1.1 <1.0 2.1 

France 23,652 5,530 40,278 50.5 11.8 86.1 

Germany 45,357 6,509 81,598 71.7 10.3 129.1 

Greece 8,187 1,004 13,605 102.8 12.6 170.8 

Hungary 13,513 1,395 23,704 187.6 19.4 329.1 

Ireland 719 65 1,347 20.0 1.8 37.5 

Italy 56,921 10,277 93,776 124.2 22.4 204.7 

Latvia 408 82 707 29.2 5.9 50.5 

Lithuania 907 231 1,531 42.0 10.7 70.9 

Luxembourg 161 28 287 33.3 5.7 59.5 

Malta 222 11 406 52.9 2.7 96.7 

Netherlands 8,994 1,257 16,185 69.8 9.7 125.5 

Poland 20,855 3,723 34,673 75.8 13.5 126.0 

Portugal 3,022 652 5,198 39.3 8.5 67.7 

Romania 11,681 879 20,519 83.8 6.3 147.2 

Slovakia 2,218 474 3,693 55.1 11.8 91.8 

Slovenia 1,010 220 1,673 63.2 13.8 104.7 

Spain 17,730 2,500 31,210 50.9 7.2 89.6 

Sweden 282 24 534 3.8 <1.0 7.1 

Albania 2,976 456 4,835 146.3 22.4 237.7 

Andorra 10 <10 18 17.8 4.1 31.1 

Bosnia and Herzegovina 4,556 680 7,284 175.5 26.2 280.6 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  2,170 306 3,590 162.2 22.9 268.3 

Liechtenstein 10 <10 17 33.4 7.1 58.1 

Monaco 15 <10 26 55.5 13.0 94.7 

Montenegro 466 68 786 108.2 15.7 182.5 

North Macedonia 2,064 335 3,279 157.2 25.5 249.7 

Norway 580 51 1,088 14.8 1.3 27.8 

San Marino 28 <10 47 105.4 18.6 178.3 

Serbia 8,461 1,245 13,742 168.9 24.8 274.4 

Switzerland 2,712 460 4,807 41.1 7.0 72.9 

Türkiye (TR) -- -- -- -- -- -- 

EU27 245,102 38,838 422,180 74.2 11.7 127.7 

EEA32 (no TR) 248,404 39,351 428,092 72.8 11.5 125.4 

All countries (no TR) 269,150 42,451 461,699 76.0 12.0 130.4 
Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal place. 
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PM2.5 (long-ǘŜǊƳ ŜŦŦŜŎǘǎύ ŀƴŘ ŘƛŀōŜǘŜǎ ƳŜƭƭƛǘǳǎ ŘƛǎŜŀǎŜ όŀŘǳƭǘǎ җ нр ȅŜŀǊǎύ 

 

Table A4.12: DM disease burden (AD) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

 AD (95 % CI: low, high) (a)  AD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 673 352 955 9.8 5.1 14.0 

Belgium 255 132 364 3.0 1.6 4.3 

Bulgaria 545 304 729 11.0 6.1 14.7 

Croatia 1,379 762 1,859 47.4 26.2 63.9 

Cyprus 230 128 307 24.2 13.5 32.3 

Czechia 1,321 706 1,836 16.5 8.8 22.9 

Denmark 118 59 174 2.8 1.4 4.1 

Estonia <10 <10 14 <1.0 <1.0 1.3 

Finland <10 <10 <10 <1.0 <1.0 <1.0 

France 1,997 1,031 2,865 4.3 2.2 6.1 

Germany 3,771 1,929 5,458 6.0 3.1 8.6 

Greece 1,240 710 1,618 15.6 8.9 20.3 

Hungary 1,019 552 1,397 14.1 7.7 19.4 

Ireland 43 22 64 1.2 <1.0 1.8 

Italy 9,513 5,336 12,672 20.8 11.6 27.7 

Latvia 86 44 123 6.1 3.2 8.8 

Lithuania 98 51 142 4.6 2.3 6.6 

Luxembourg <10 <10 13 1.8 <1.0 2.7 

Malta 51 27 72 12.3 6.5 17.1 

Netherlands 461 236 665 3.6 1.8 5.2 

Poland 3,657 2,029 4,913 13.3 7.4 17.9 

Portugal 489 252 702 6.4 3.3 9.1 

Romania 1,261 693 1,709 9.0 5.0 12.3 

Slovakia 163 88 224 4.1 2.2 5.6 

Slovenia 100 54 137 6.2 3.4 8.5 

Spain 2,171 1,144 3,055 6.2 3.3 8.8 

Sweden 38 19 57 <1.0 <1.0 <1.0 

Albania 601 348 776 29.5 17.1 38.2 

Andorra <1 <1 <10 1.5 <1.0 2.3 

Bosnia and Herzegovina 724 430 921 27.9 16.6 35.5 

Iceland 0 0 0 0.0 0.0 0.0 

Kosovo  347 198 455 26.0 14.8 34.0 

Liechtenstein <10 <10 <10 6.7 3.4 9.8 

Monaco <10 <1 <10 4.7 2.4 6.7 

Montenegro 72 40 97 16.7 9.3 22.4 

North Macedonia 318 189 404 24.2 14.4 30.7 

Norway 32 16 47 <1.0 <1.0 1.2 

San Marino <10 <10 <10 18.2 9.9 24.9 

Serbia 1,371 798 1,766 27.4 15.9 35.3 

Switzerland 161 83 233 2.4 1.3 3.5 

Türkiye (TR) -- -- -- -- -- -- 

EU27 30,698 16,673 42,124 9.3 5.0 12.7 

EEA32 (no TR) 30,893 16,773 42,407 9.1 4.9 12.4 

All countries (no TR) 34,333 18,780 46,836 9.7 5.3 13.2 
Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal place. 
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Table A4.13: DM disease burden (YLL) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

 YLL (95 % CI: low, high) (a)  YLL/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 6,461 3,376 9,168 94.4 49.3 134.0 

Belgium 2,526 1,310 3,610 29.9 15.5 42.8 

Bulgaria 6,159 3,436 8,234 124.2 69.3 166.0 

Croatia 12,264 6,782 16,536 421.5 233.1 568.3 

Cyprus 2,154 1,201 2,877 226.9 126.5 303.1 

Czechia 12,525 6,693 17,405 156.3 83.5 217.2 

Denmark 1,305 656 1,922 30.7 15.4 45.2 

Estonia 100 49 149 9.9 4.9 14.8 

Finland 39 19 58 <1.0 <1.0 1.4 

France 20,913 10,801 30,001 44.7 23.1 64.1 

Germany 34,999 17,908 50,657 55.4 28.3 80.1 

Greece 13,383 7,671 17,474 168.0 96.3 219.4 

Hungary 11,022 5,972 15,114 153.0 82.9 209.9 

Ireland 439 221 646 12.2 6.2 18.0 

Italy 83,323 46,737 110,999 181.9 102.0 242.3 

Latvia 980 507 1,404 70.0 36.2 100.3 

Lithuania 1,271 653 1,832 58.9 30.2 84.8 

Luxembourg 98 50 143 20.3 10.3 29.7 

Malta 600 319 839 143.0 75.9 199.8 

Netherlands 4,794 2,458 6,922 37.2 19.1 53.7 

Poland 42,353 23,500 56,894 153.9 85.4 206.7 

Portugal 4,461 2,303 6,404 58.1 30.0 83.4 

Romania 14,399 7,910 19,509 103.3 56.8 140.0 

Slovakia 2,231 1,208 3,063 55.5 30.0 76.1 

Slovenia 1,085 590 1,485 67.9 36.9 92.9 

Spain 18,858 9,942 26,540 54.1 28.5 76.2 

Sweden 381 190 567 5.1 2.5 7.6 

Albania 4,459 2,586 5,763 219.2 127.1 283.3 

Andorra <10 <10 14 16.2 8.1 24.0 

Bosnia and Herzegovina 7,077 4,199 8,999 272.7 161.8 346.7 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  3,651 2,084 4,779 272.9 155.8 357.2 

Liechtenstein 0 0 0 0.0 0.0 0.0 

Monaco 13 <10 19 49.2 25.4 70.6 

Montenegro 763 424 1,024 176.9 98.3 237.6 

North Macedonia 3,015 1,791 3,824 229.6 136.4 291.2 

Norway 328 165 483 8.4 4.2 12.4 

San Marino 42 23 57 159.4 86.5 218.3 

Serbia 13,394 7,799 17,260 267.4 155.7 344.6 

Switzerland 1,531 785 2,213 23.2 11.9 33.6 

Türkiye (TR) -- -- -- -- -- -- 

EU27 299,124 162,460 410,453 90.5 49.1 124.2 

EEA32 (no TR) 300,982 163,409 413,149 88.2 47.9 121.0 

All countries (no TR) 333,405 182,327 454,889 94.1 51.5 128.4 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.14: DM disease burden (YLD) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

 YLD (95 % CI: low, high) (a)  YLD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 1,231 633 1,797 18.0 9.3 26.3 

Belgium 1,337 687 1,954 15.8 8.1 23.1 

Bulgaria 2,332 1,211 3,372 47.0 24.4 68.0 

Croatia 1,619 840 2,344 55.6 28.9 80.6 

Cyprus 496 258 718 52.3 27.1 75.6 

Czechia 3,014 1,555 4,385 37.6 19.4 54.7 

Denmark 264 135 388 6.2 3.2 9.1 

Estonia 18 <10 26 1.7 <1.0 2.6 

Finland 23 12 33 <1.0 <1.0 <1.0 

France 8,623 4,427 12,608 18.4 9.5 26.9 

Germany 11,351 5,819 16,619 18.0 9.2 26.3 

Greece 5,168 2,695 7,444 64.9 33.8 93.4 

Hungary 3,309 1,711 4,806 45.9 23.8 66.7 

Ireland 119 61 174 3.3 1.7 4.8 

Italy 19,459 10,117 28,111 42.5 22.1 61.4 

Latvia 164 84 240 11.7 6.0 17.2 

Lithuania 253 130 370 11.7 6.0 17.1 

Luxembourg 34 17 50 7.1 3.6 10.4 

Malta 130 67 189 30.9 15.9 45.0 

Netherlands 1,803 925 2,639 14.0 7.2 20.5 

Poland 14,284 7,412 20,673 51.9 26.9 75.1 

Portugal 1,572 807 2,298 20.5 10.5 29.9 

Romania 4,255 2,204 6,168 30.5 15.8 44.2 

Slovakia 1,589 821 2,309 39.5 20.4 57.4 

Slovenia 640 331 929 40.0 20.7 58.1 

Spain 8,569 4,412 12,494 24.6 12.7 35.9 

Sweden 103 52 151 1.4 <1.0 2.0 

Albania 1,252 654 1,800 61.6 32.2 88.5 

Andorra <10 <10 <10 6.3 3.2 9.3 

Bosnia and Herzegovina 1,928 1,012 2,761 74.3 39.0 106.4 

Iceland <1 0 <1 <1.0 0.0 <1.0 

Kosovo  861 449 1,241 64.3 33.5 92.7 

Liechtenstein <10 <10 <10 12.1 6.2 17.7 

Monaco <10 <10 <10 20.2 10.4 29.6 

Montenegro 184 96 267 42.8 22.2 61.9 

North Macedonia 937 492 1,342 71.4 37.5 102.2 

Norway 99 51 145 2.5 1.3 3.7 

San Marino <10 <10 13 35.1 18.1 50.9 

Serbia 3,522 1,842 5,060 70.3 36.8 101.0 

Switzerland 758 388 1,109 11.5 5.9 16.8 

Türkiye (TR) -- -- -- -- -- -- 

EU27 91,755 47,432 133,287 27.8 14.3 40.3 

EEA32 (no TR) 92,615 47,873 134,547 27.1 14.0 39.4 

All countries (no TR) 101,319 52,427 147,044 28.6 14.8 41.5 
 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal 
place. 

  
 



 

 

 

ETC HE Report 2025/8 69 

Table A4.15: DM disease burden (DALY) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  DALY (95 % CI: low, high) (a)  DALY/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 7,692 4,009 10,965 112.4 58.6 160.3 

Belgium 3,863 1,997 5,564 45.8 23.7 65.9 

Bulgaria 8,491 4,647 11,606 171.2 93.7 234.0 

Croatia 13,883 7,622 18,880 477.1 261.9 648.8 

Cyprus 2,650 1,459 3,594 279.2 153.7 378.7 

Czechia 15,538 8,248 21,790 193.9 102.9 271.9 

Denmark 1,569 791 2,310 36.9 18.6 54.3 

Estonia 117 58 175 11.7 5.8 17.4 

Finland 61 31 91 1.5 <1.0 2.2 

France 29,535 15,227 42,609 63.1 32.5 91.0 

Germany 46,350 23,727 67,276 73.3 37.5 106.4 

Greece 18,551 10,366 24,918 232.9 130.1 312.8 

Hungary 14,331 7,683 19,920 199.0 106.7 276.6 

Ireland 558 282 820 15.5 7.8 22.8 

Italy 102,782 56,854 139,110 224.3 124.1 303.6 

Latvia 1,144 591 1,644 81.8 42.3 117.5 

Lithuania 1,523 783 2,201 70.6 36.2 102.0 

Luxembourg 132 67 193 27.3 13.9 40.0 

Malta 730 386 1,028 173.9 91.9 244.9 

Netherlands 6,596 3,383 9,561 51.2 26.2 74.2 

Poland 56,637 30,912 77,567 205.8 112.3 281.8 

Portugal 6,033 3,110 8,702 78.5 40.5 113.3 

Romania 18,654 10,115 25,677 133.8 72.6 184.2 

Slovakia 3,820 2,029 5,372 94.9 50.4 133.5 

Slovenia 1,725 921 2,414 107.9 57.6 151.0 

Spain 27,428 14,354 39,034 78.7 41.2 112.0 

Sweden 484 242 718 6.5 3.2 9.6 

Albania 5,711 3,241 7,564 280.7 159.3 371.8 

Andorra 13 <10 19 22.6 11.4 33.3 

Bosnia and Herzegovina 9,006 5,211 11,760 347.0 200.8 453.1 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  4,512 2,533 6,020 337.2 189.3 449.9 

Liechtenstein <10 <10 <10 12.1 6.2 17.7 

Monaco 19 <10 27 69.4 35.7 100.2 

Montenegro 947 519 1,291 219.7 120.5 299.4 

North Macedonia 3,952 2,283 5,166 301.0 173.9 393.4 

Norway 427 216 628 10.9 5.5 16.1 

San Marino 51 27 71 194.4 104.6 269.2 

Serbia 16,916 9,640 22,320 337.7 192.5 445.6 

Switzerland 2,288 1,173 3,321 34.7 17.8 50.4 

Türkiye (TR) -- -- -- -- -- -- 

EU27 390,879 209,892 543,741 118.3 63.5 164.5 

EEA32 (no TR) 393,598 211,282 547,696 115.3 61.9 160.5 

All countries (no TR) 434,724 234,754 601,933 122.7 66.3 170.0 
Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal 
place. 
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PM2.5 (long-ǘŜǊƳ ŜŦŦŜŎǘǎύ ŀƴŘ ƛǎŎƘŜƳƛŎ ƘŜŀǊǘ ŘƛǎŜŀǎŜ όŀŘǳƭǘǎ җ нр ȅŜŀǊǎύ 

  

Table A4.16: IHD disease burden (AD) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

 AD (95 % CI: low, high) (a)  AD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 1,032 547 1,495 15.1 8.0 21.9 

Belgium 486 257 706 5.8 3.0 8.4 

Bulgaria 2,189 1,191 3,094 44.1 24.0 62.4 

Croatia 929 504 1,317 31.9 17.3 45.3 

Cyprus 116 63 164 12.2 6.7 17.3 

Czechia 2,107 1,127 3,026 26.3 14.1 37.8 

Denmark 114 60 168 2.7 1.4 3.9 

Estonia 17 <10 25 1.7 <1.0 2.5 

Finland 14 <10 21 <1.0 <1.0 <1.0 

France 2,019 1,066 2,938 4.3 2.3 6.3 

Germany 7,157 3,765 10,450 11.3 6.0 16.5 

Greece 2,833 1,558 3,961 35.6 19.6 49.7 

Hungary 4,223 2,271 6,035 58.6 31.5 83.8 

Ireland 121 63 178 3.4 1.8 4.9 

Italy 10,174 5,550 14,340 22.2 12.1 31.3 

Latvia 406 215 590 29.0 15.3 42.2 

Lithuania 762 401 1,111 35.3 18.6 51.4 

Luxembourg 12 <10 17 2.4 1.2 3.5 

Malta 79 42 114 18.8 10.0 27.1 

Netherlands 541 285 789 4.2 2.2 6.1 

Poland 10,395 5,643 14,717 37.8 20.5 53.5 

Portugal 371 196 540 4.8 2.6 7.0 

Romania 8,025 4,339 11,406 57.6 31.1 81.8 

Slovakia 1,912 1,027 2,733 47.5 25.5 67.9 

Slovenia 271 146 387 16.9 9.1 24.2 

Spain 2,356 1,254 3,402 6.8 3.6 9.8 

Sweden 60 31 88 <1.0 <1.0 1.2 

Albania 1,006 556 1,400 49.4 27.3 68.8 

Andorra <1 <1 <10 1.5 <1.0 2.2 

Bosnia and Herzegovina 1,091 610 1,503 42.0 23.5 57.9 

Iceland <1.0 0 <1.0 <1.0 0.0 <1.0 

Kosovo  499 274 698 37.3 20.5 52.2 

Liechtenstein <10 <1 <10 5.8 3.0 8.4 

Monaco <10 <1 <10 4.7 2.5 6.9 

Montenegro 104 56 147 24.0 13.1 34.0 

North Macedonia 484 270 667 36.9 20.6 50.8 

Norway 52 27 76 1.3 <1.0 2.0 

San Marino <10 <10 <10 18.7 10.0 26.7 

Serbia 2,016 1,117 2,801 40.3 22.3 55.9 

Switzerland 351 185 512 5.3 2.8 7.8 

Türkiye (TR) -- -- -- -- -- -- 

EU27 58,721 31,623 83,808 17.8 9.6 25.4 

EEA32 (no TR) 59,126 31,835 84,399 17.3 9.3 24.7 

All countries (no TR) 64,332 34,722 91,626 18.2 9.8 25.9 
 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal 
place. 
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Table A4.17: IHD disease burden (YLL) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 

countries (individual and total countries), in the EU27 and EEA32 in 2023 

 YLL (95 % CI: low, high) (a)  YLL/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 9,364 4,965 13,565 136.9 72.6 198.3 

Belgium 5,464 2,889 7,938 64.7 34.2 94.1 

Bulgaria 23,051 12,541 32,569 464.7 252.8 656.6 

Croatia 8,764 4,753 12,422 301.2 163.3 426.9 

Cyprus 1,507 820 2,130 158.8 86.3 224.4 

Czechia 19,083 10,207 27,408 238.1 127.4 342.0 

Denmark 1,178 615 1,731 27.7 14.5 40.7 

Estonia 153 80 226 15.2 7.9 22.5 

Finland 125 65 185 3.0 1.6 4.5 

France 22,884 12,080 33,294 48.9 25.8 71.1 

Germany 63,786 33,552 93,127 100.9 53.1 147.3 

Greece 31,019 17,062 43,367 389.4 214.2 544.4 

Hungary 37,950 20,403 54,230 527.0 283.3 753.0 

Ireland 1,371 717 2,013 38.1 19.9 56.0 

Italy 88,185 48,108 124,295 192.5 105.0 271.3 

Latvia 3,885 2,052 5,649 277.6 146.7 403.7 

Lithuania 6,664 3,511 9,713 308.6 162.6 449.9 

Luxembourg 152 79 222 31.4 16.4 46.0 

Malta 933 497 1,343 222.1 118.5 319.9 

Netherlands 5,740 3,022 8,373 44.5 23.4 64.9 

Poland 97,007 52,663 137,343 352.5 191.3 499.0 

Portugal 4,513 2,382 6,566 58.8 31.0 85.5 

Romania 79,603 43,039 113,141 571.1 308.8 811.7 

Slovakia 18,540 9,964 26,503 460.8 247.6 658.7 

Slovenia 3,151 1,697 4,496 197.1 106.2 281.3 

Spain 28,667 15,252 41,388 82.3 43.8 118.8 

Sweden 578 301 852 7.7 4.0 11.4 

Albania 7,103 3,927 9,883 349.1 193.0 485.8 

Andorra <10 <10 15 17.1 8.9 25.1 

Bosnia and Herzegovina 11,066 6,184 15,250 426.4 238.2 587.6 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  5,490 3,014 7,689 410.3 225.2 574.7 

Liechtenstein <10 <10 12 27.2 14.3 39.8 

Monaco 15 <10 21 53.7 28.3 78.2 

Montenegro 1,134 616 1,605 263.2 143.0 372.3 

North Macedonia 4,860 2,716 6,696 370.1 206.8 509.9 

Norway 549 287 807 14.0 7.3 20.6 

San Marino 43 23 61 161.9 87.1 231.2 

Serbia 20,454 11,327 28,418 408.4 226.1 567.3 

Switzerland 3,141 1,653 4,582 47.6 25.1 69.5 

Türkiye (TR) -- -- -- -- -- -- 

EU27 563,314 303,316 804,090 170.4 91.8 243.3 

EEA32 (no TR) 567,012 305,260 809,491 166.1 89.4 237.1 

All countries (no TR) 617,186 333,078 879,128 174.3 94.0 248.2 
 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal 
place. 
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Table A4.18: IHD disease burden (YLD) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

 YLD (95 % CI: low, high) (a)  YLD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 247 101 395 3.6 1.5 5.8 

Belgium 118 48 189 1.4 <1.0 2.2 

Bulgaria 891 369 1,397 18.0 7.4 28.2 

Croatia 426 176 669 14.6 6.0 23.0 

Cyprus 53 22 83 5.6 2.3 8.8 

Czechia 374 153 594 4.7 1.9 7.4 

Denmark 26 11 43 <1.0 <1.0 1.0 

Estonia <10 <10 <10 <1.0 <1.0 <1.0 

Finland <10 <10 <10 <1.0 <1.0 <1.0 

France 954 386 1,530 2.0 <1.0 3.3 

Germany 2,214 894 3,559 3.5 1.4 5.6 

Greece 708 296 1,100 8.9 3.7 13.8 

Hungary 524 215 829 7.3 3.0 11.5 

Ireland 26 11 43 <1.0 <1.0 1.2 

Italy 2,418 1,003 3,782 5.3 2.2 8.3 

Latvia 62 25 99 4.4 1.8 7.1 

Lithuania 106 43 170 4.9 2.0 7.9 

Luxembourg <10 <10 <10 <1.0 <1.0 1.5 

Malta 16 <10 25 3.7 1.5 6.0 

Netherlands 313 126 502 2.4 <1.0 3.9 

Poland 5,023 2,077 7,884 18.3 7.5 28.6 

Portugal 246 99 394 3.2 1.3 5.1 

Romania 450 185 708 3.2 1.3 5.1 

Slovakia 471 193 745 11.7 4.8 18.5 

Slovenia 99 41 156 6.2 2.5 9.8 

Spain 305 124 486 <1.0 <1.0 1.4 

Sweden <10 <10 14 <1.0 <1.0 <1.0 

Albania 535 224 829 26.3 11.0 40.7 

Andorra <1 <1 <1 <1.0 <1.0 1.1 

Bosnia and Herzegovina 802 339 1,232 30.9 13.1 47.5 

Iceland 0 0 0 0.0 0.0 0.0 

Kosovo  361 151 562 27.0 11.3 42.0 

Liechtenstein <1 <1 <10 2.4 <1.0 3.8 

Monaco <1 <1 <1 2.2 <1.0 3.6 

Montenegro 75 31 117 17.4 7.2 27.2 

North Macedonia 378 160 580 28.8 12.2 44.2 

Norway 11 <10 19 <1.0 <1.0 <1.0 

San Marino <10 <1 <10 4.4 1.8 6.9 

Serbia 1,472 618 2,276 29.4 12.3 45.4 

Switzerland 155 63 249 2.4 <1.0 3.8 

Türkiye (TR) -- -- -- -- -- -- 

EU27 16,095 6,614 25,421 4.9 2.0 7.7 

EEA32 (no TR) 16,262 6,682 25,690 4.8 2.0 7.5 

All countries (no TR) 19,888 8,205 31,290 5.6 2.3 8.8 
 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal 
place. 
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Table A4.19: IHD disease burden (DALY) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  DALY (95 % CI: low, high) (a)  DALY/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 9,612 5,066 13,961 140.5 74.1 204.1 

Belgium 5,583 2,937 8,128 66.1 34.8 96.3 

Bulgaria 23,943 12,910 33,966 482.7 260.3 684.8 

Croatia 9,190 4,929 13,091 315.8 169.4 449.9 

Cyprus 1,560 842 2,213 164.4 88.7 233.2 

Czechia 19,457 10,360 28,002 242.8 129.3 349.4 

Denmark 1,204 626 1,774 28.3 14.7 41.7 

Estonia 158 82 235 15.8 8.1 23.4 

Finland 130 67 193 3.2 1.6 4.7 

France 23,838 12,466 34,824 50.9 26.6 74.4 

Germany 66,000 34,446 96,687 104.4 54.5 152.9 

Greece 31,727 17,358 44,467 398.3 217.9 558.2 

Hungary 38,474 20,619 55,059 534.2 286.3 764.5 

Ireland 1,397 727 2,055 38.9 20.2 57.2 

Italy 90,603 49,112 128,076 197.7 107.2 279.5 

Latvia 3,947 2,077 5,748 282.0 148.4 410.7 

Lithuania 6,770 3,554 9,883 313.5 164.6 457.8 

Luxembourg 156 81 230 32.4 16.8 47.6 

Malta 948 504 1,368 225.9 120.0 325.9 

Netherlands 6,052 3,148 8,875 46.9 24.4 68.8 

Poland 102,030 54,740 145,227 370.7 198.9 527.7 

Portugal 4,758 2,481 6,960 61.9 32.3 90.6 

Romania 80,053 43,225 113,849 574.3 310.1 816.8 

Slovakia 19,011 10,158 27,249 472.5 252.4 677.2 

Slovenia 3,250 1,737 4,653 203.3 108.7 291.1 

Spain 28,972 15,377 41,874 83.2 44.1 120.2 

Sweden 586 304 866 7.8 4.1 11.5 

Albania 7,638 4,151 10,711 375.4 204.0 526.5 

Andorra 10 <10 15 17.8 9.2 26.3 

Bosnia and Herzegovina 11,869 6,523 16,483 457.3 251.3 635.1 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  5,851 3,164 8,251 437.3 236.5 616.7 

Liechtenstein <10 <10 13 29.6 15.3 43.6 

Monaco 15 <10 22 55.9 29.2 81.8 

Montenegro 1,209 647 1,722 280.5 150.2 399.6 

North Macedonia 5,237 2,875 7,276 398.8 219.0 554.1 

Norway 561 292 825 14.3 7.5 21.1 

San Marino 44 23 63 166.3 88.9 238.2 

Serbia 21,926 11,944 30,694 437.7 238.5 612.8 

Switzerland 3,296 1,716 4,831 50.0 26.0 73.3 

Türkiye (TR) -- -- -- -- -- -- 

EU27 579,409 309,930 829,512 175.3 93.8 251.0 

EEA32 (no TR) 583,275 311,942 835,181 170.9 91.4 244.7 

All countries (no TR) 637,074 341,283 910,418 179.9 96.4 257.1 
Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one decimal 
place. 
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PM2.5 (long-ǘŜǊƳ ŜŦŦŜŎǘǎύ ŀƴŘ ƭǳƴƎ ŎŀƴŎŜǊ όŀŘǳƭǘǎ җ нр ȅŜŀǊǎύ 

  

Table A4.20: LC disease burden (AD) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European countries 
(individual and total countries), in the EU27 and EEA32 in 2023 

 AD (95 % CI: low, high) (a)  AD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 321 120 509 4.7 1.8 7.4 

Belgium 417 156 664 4.9 1.8 7.9 

Bulgaria 515 199 793 10.4 4.0 16.0 

Croatia 416 160 643 14.3 5.5 22.1 

Cyprus 66 26 102 7.0 2.7 10.8 

Czechia 529 201 832 6.6 2.5 10.4 

Denmark 110 41 178 2.6 <1.0 4.2 

Estonia <10 <10 <10 <1.0 <1.0 <1.0 

Finland <10 <10 <10 <1.0 <1.0 <1.0 

France 1,933 721 3,085 4.1 1.5 6.6 

Germany 2,481 921 3,977 3.9 1.5 6.3 

Greece 1,338 525 2,035 16.8 6.6 25.6 

Hungary 1,071 408 1,672 14.9 5.7 23.2 

Ireland 49 18 78 1.4 <1.0 2.2 

Italy 5,148 1,999 7,907 11.2 4.4 17.3 

Latvia 49 18 78 3.5 1.3 5.6 

Lithuania 64 24 103 3.0 1.1 4.8 

Luxembourg <10 <10 12 1.5 <1.0 2.5 

Malta 21 <10 33 5.0 1.9 7.9 

Netherlands 605 225 968 4.7 1.7 7.5 

Poland 3,464 1,337 5,350 12.6 4.9 19.4 

Portugal 220 82 351 2.9 1.1 4.6 

Romania 1,265 486 1,963 9.1 3.5 14.1 

Slovakia 274 104 428 6.8 2.6 10.6 

Slovenia 151 58 235 9.4 3.6 14.7 

Spain 1,798 677 2,842 5.2 1.9 8.2 

Sweden 21 <10 34 <1.0 <1.0 <1.0 

Albania 368 145 556 18.1 7.1 27.3 

Andorra <1 <1 <10 1.4 <1.0 2.3 

Bosnia and Herzegovina 567 227 848 21.9 8.7 32.7 

Iceland 0 0 0 0.0 0.0 0.0 

Kosovo  259 101 394 19.3 7.6 29.5 

Liechtenstein <1 <1 <10 3.0 1.1 4.8 

Monaco <10 <1 <10 4.5 1.7 7.2 

Montenegro 54 21 84 12.6 4.9 19.4 

North Macedonia 276 110 412 21.0 8.4 31.4 

Norway 31 11 50 <1.0 <1.0 1.3 

San Marino <10 <1 <10 9.4 3.6 14.7 

Serbia 1,048 414 1,581 20.9 8.3 31.6 

Switzerland 160 59 256 2.4 <1.0 3.9 

Türkiye (TR) -- -- -- -- -- -- 

EU27 22,341 8,527 34,886 6.8 2.6 10.6 

EEA32 (no TR) 22,532 8,598 35,194 6.6 2.5 10.3 

All countries (no TR) 25,109 9,619 39,076 7.1 2.7 11.0 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.21: LC disease burden (YLL) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European countries 

(individual and total countries), in the EU27 and EEA32 in 2023 

 YLL (95 % CI: low, high) (a)  YLL/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 4,859 1,822 7,715 71.0 26.6 112.8 

Belgium 6,450 2,410 10,276 76.4 28.5 121.8 

Bulgaria 7,360 2,848 11,337 148.4 57.4 228.5 

Croatia 5,849 2,254 9,044 201.0 77.5 310.8 

Cyprus 981 379 1,512 103.4 40.0 159.3 

Czechia 7,155 2,712 11,242 89.3 33.8 140.3 

Denmark 1,502 553 2,427 35.3 13.0 57.0 

Estonia 60 22 97 5.9 2.2 9.6 

Finland 45 17 74 1.1 <1.0 1.8 

France 33,046 12,323 52,744 70.6 26.3 112.7 

Germany 36,704 13,629 58,831 58.1 21.6 93.1 

Greece 19,436 7,624 29,558 244.0 95.7 371.1 

Hungary 14,790 5,641 23,097 205.4 78.3 320.7 

Ireland 735 271 1,187 20.5 7.5 33.0 

Italy 72,583 28,185 111,475 158.4 61.5 243.3 

Latvia 627 234 1,000 44.8 16.7 71.4 

Lithuania 905 337 1,448 41.9 15.6 67.1 

Luxembourg 119 44 192 24.6 9.1 39.7 

Malta 312 118 492 74.4 28.1 117.3 

Netherlands 8,923 3,316 14,288 69.2 25.7 110.8 

Poland 50,300 19,414 77,675 182.8 70.5 282.2 

Portugal 3,561 1,328 5,685 46.4 17.3 74.0 

Romania 19,059 7,319 29,571 136.7 52.5 212.1 

Slovakia 3,985 1,519 6,226 99.0 37.8 154.7 

Slovenia 2,283 872 3,559 142.8 54.6 222.7 

Spain 29,728 11,194 47,008 85.3 32.1 134.9 

Sweden 274 101 445 3.7 1.3 5.9 

Albania 5,488 2,166 8,297 269.7 106.5 407.8 

Andorra 14 <10 23 24.6 9.1 39.9 

Bosnia and Herzegovina 8,099 3,240 12,104 312.1 124.8 466.4 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  3,707 1,450 5,650 277.1 108.4 422.3 

Liechtenstein <10 <10 <10 11.0 4.1 17.7 

Monaco 21 <10 34 77.5 28.9 123.8 

Montenegro 841 325 1,298 195.2 75.4 301.2 

North Macedonia 3,735 1,494 5,581 284.5 113.8 425.0 

Norway 438 161 707 11.2 4.1 18.1 

San Marino 35 13 54 133.0 50.7 207.5 

Serbia 14,950 5,913 22,564 298.5 118.0 450.5 

Switzerland 2,489 925 3,986 37.8 14.0 60.5 

Türkiye (TR) -- -- -- -- -- -- 

EU27 331,630 126,485 518,203 100.3 38.3 156.8 

EEA32 (no TR) 334,560 127,573 522,901 98.0 37.4 153.2 

All countries (no TR) 371,452 142,188 578,507 104.9 40.1 163.3 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.22: LC disease burden (YLD) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European countries 
(individual and total countries), in the EU27 and EEA32 in 2023 

 YLD (95 % CI: low, high) (a)  YLD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 44 18 72 <1.0 <1.0 1.0 

Belgium 65 27 106 <1.0 <1.0 1.3 

Bulgaria 67 29 105 1,4 <1.0 2.1 

Croatia 54 23 84 1,8 <1.0 2.9 

Cyprus 13 <10 21 1,4 <1.0 2.2 

Czechia 70 29 113 <1.0 <1.0 1.4 

Denmark 17 <10 29 <1.0 <1.0 <1.0 

Estonia <1 <1 <10 <1.0 <1.0 <1.0 

Finland <1 <1 <1 <1.0 <1.0 <1.0 

France 336 138 551 <1.0 <1.0 1.2 

Germany 361 147 595 <1.0 <1.0 <1.0 

Greece 179 78 275 2,2 <1.0 3.5 

Hungary 138 58 221 1,9 <1.0 3.1 

Ireland <10 <10 14 <1.0 <1.0 <1.0 

Italy 724 312 1.127 1,6 <1.0 2.5 

Latvia <10 <10 <10 <1.0 <1.0 <1.0 

Lithuania <10 <10 16 <1.0 <1.0 <1.0 

Luxembourg <10 <1.0 <10 <1.0 <1.0 <1.0 

Malta <10 <10 <10 <1.0 <1.0 1.0 

Netherlands 98 40 161 <1.0 <1.0 1.2 

Poland 482 206 756 1,8 <1.0 2.7 

Portugal 34 14 55 <1.0 <1.0 <1.0 

Romania 177 75 280 1,3 <1.0 2.0 

Slovakia 36 15 58 <1.0 <1.0 1.4 

Slovenia 23 <10 37 1,5 <1.0 2.3 

Spain 250 104 406 <1.0 <1.0 1.2 

Sweden <10 <10 <10 <1.0 <1.0 <1.0 

Albania 33 15 51 1,6 <1.0 2.5 

Andorra <1 <1 <1 <1.0 <1.0 <1.0 

Bosnia and Herzegovina 71 32 107 2,7 1,2 4.1 

Iceland 0 0 0 0,0 0,0 0.0 

Kosovo  33 14 50 2,4 1,1 3.8 

Liechtenstein <1 <1 <1 <1.0 <1.0 <1.0 

Monaco <1 <1 <1 <1.0 <1.0 1.3 

Montenegro <10 <10 10 1,5 <1.0 2.4 

North Macedonia 27 12 41 2,1 <1.0 3.1 

Norway <10 <10 <10 <1.0 <1.0 <1.0 

San Marino <1 <1 <1 1,3 <1.0 2.1 

Serbia 132 58 201 2,6 1,2 4.0 

Switzerland 26 11 44 <1.0 <1.0 <1.0 

Türkiye (TR) -- -- -- -- -- -- 

EU27 3,201 1,349 5,104 <1.0 <1.0 1.5 

EEA32 (no TR) 3,233 1,363 5,158 <1.0 <1.0 1.5 

All countries (no TR) 3,537 1,496 5,619 <1.0 <1.0 1.6 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.23: LC disease burden (DALY) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  DALY (95 % CI: low, high) (a)  DALY/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 4,903 1,840 7,787 71.7 26.9 113.8 

Belgium 6,514 2,436 10,382 77.2 28.9 123.0 

Bulgaria 7,427 2,877 11,442 149.7 58.0 230.7 

Croatia 5,902 2,277 9,128 202.8 78.3 313.7 

Cyprus 994 385 1,533 104.8 40.6 161.5 

Czechia 7,225 2,741 11,356 90.1 34.2 141.7 

Denmark 1,519 560 2,455 35.7 13.2 57.7 

Estonia 60 22 98 6.0 2.2 9.8 

Finland 46 17 75 1.1 <1.0 1.8 

France 33,382 12,461 53,295 71.3 26.6 113.9 

Germany 37,065 13,776 59,427 58.6 21.8 94.0 

Greece 19,615 7,702 29,833 246.3 96.7 374.5 

Hungary 14,928 5,699 23,318 207.3 79.1 323.8 

Ireland 744 274 1,201 20.7 7.6 33.4 

Italy 73,306 28,497 112,602 160.0 62.2 245.8 

Latvia 633 236 1,009 45.2 16.9 72.1 

Lithuania 915 341 1,464 42.4 15.8 67.8 

Luxembourg 121 45 194 25.0 9.2 40.2 

Malta 315 119 497 75.1 28.4 118.3 

Netherlands 9,021 3,356 14,449 70.0 26.0 112.1 

Poland 50,782 19,620 78,430 184.5 71.3 285.0 

Portugal 3,595 1,342 5,740 46.8 17.5 74.7 

Romania 19,236 7,395 29,850 138.0 53.1 214.2 

Slovakia 4,021 1,534 6,284 99.9 38.1 156.2 

Slovenia 2,306 882 3,596 144.3 55.2 225.0 

Spain 29,979 11,298 47,414 86.0 32.4 136.1 

Sweden 277 102 450 3.7 1.4 6.0 

Albania 5,521 2,181 8,348 271.4 107.2 410.3 

Andorra 14 <10 23 24.9 9.2 40.3 

Bosnia and Herzegovina 8,171 3,272 12,211 314.8 126.1 470.5 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  3,740 1,465 5,701 279.5 109.5 426.1 

Liechtenstein <10 <10 <10 11.5 4.3 18.4 

Monaco 21 <10 34 78.3 29.2 125.1 

Montenegro 848 328 1,309 196.7 76.1 303.6 

North Macedonia 3,762 1,506 5,621 286.5 114.7 428.1 

Norway 443 164 716 11.3 4.2 18.3 

San Marino 35 13 55 134.3 51.3 209.7 

Serbia 15,082 5,971 22,764 301.1 119.2 454.5 

Switzerland 2,516 936 4,030 38.2 14.2 61.1 

Türkiye (TR) -- -- -- -- -- -- 

EU27 334,831 127,835 523,307 101.3 38.7 158.3 

EEA32 (no TR) 337,794 128,936 528,059 99.0 37.8 154.7 

All countries (no TR) 374,989 143,684 584,125 105.9 40.6 164.9 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one 
decimal place. 
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PM2.5 (long-ǘŜǊƳ ŜŦŦŜŎǘǎύ ŀƴŘ ǎǘǊƻƪŜ όŀŘǳƭǘǎ җ нр ȅŜŀǊǎύ 

  

Table A4.24: Stroke disease burden (AD) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  AD (95 % CI: low, high) (a)  AD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 411 165 639 6.0 2.4 9.3 

Belgium 530 213 828 6.3 2.5 9.8 

Bulgaria 3,557 1,488 5,343 71.7 30.0 107.7 

Croatia 572 238 863 19.7 8.2 29.7 

Cyprus 94 39 141 9.9 4.1 14.8 

Czechia 856 349 1,316 10.7 4.4 16.4 

Denmark 122 48 194 2.9 1.1 4.6 

Estonia <10 <10 15 <1.0 <1.0 1.5 

Finland <10 <10 12 <1.0 <1.0 <1.0 

France 2,336 935 3,657 5.0 2.0 7.8 

Germany 3,611 1,439 5,682 5.7 2.3 9.0 

Greece 2,743 1,166 4,058 34.4 14.6 50.9 

Hungary 1,615 664 2,465 22.4 9.2 34.2 

Ireland 51 20 81 1.4 <1.0 2.2 

Italy 10,591 4,447 15,854 23.1 9.7 34.6 

Latvia 323 130 506 23.1 9.3 36.1 

Lithuania 330 132 519 15.3 6.1 24.0 

Luxembourg <10 <10 15 2.0 <1.0 3.2 

Malta 31 13 48 7.5 3.0 11.5 

Netherlands 698 278 1,096 5.4 2.2 8.5 

Poland 5,790 2,414 8,720 21.0 8.8 31.7 

Portugal 588 236 921 7.7 3.1 12.0 

Romania 6,611 2,740 10,012 47.4 19.7 71.8 

Slovakia 545 224 833 13.6 5.6 20.7 

Slovenia 297 122 453 18.6 7.7 28.3 

Spain 2,257 914 3,496 6.5 2.6 10.0 

Sweden 36 14 58 <1.0 <1.0 <1.0 

Albania 953 408 1,400 46.8 20.0 68.8 

Andorra <10 <1 <10 1.7 <1.0 2.8 

Bosnia and Herzegovina 1,149 500 1,668 44.3 19.3 64.3 

Iceland 0 0 0 0.0 0.0 0.0 

Kosovo  528 224 783 39.5 16.7 58.5 

Liechtenstein <10 <1 <10 4.0 1.6 6.3 

Monaco <10 <1 <10 5.5 2.2 8.6 

Montenegro 106 44 160 24.6 10.3 37.1 

North Macedonia 502 218 728 38.3 16.6 55.5 

Norway 37 15 58 <1.0 <1.0 1.5 

San Marino <10 <10 <10 19.5 8.0 29.8 

Serbia 2,130 914 3,124 42.5 18.2 62.4 

Switzerland 211 84 331 3.2 1.3 5.0 

Türkiye (TR) -- -- -- -- -- -- 

EU27 44,622 18,440 67,825 13.5 5.6 20.5 

EEA32 (no TR) 44,871 18,539 68,217 13.1 5.4 20.0 

All countries (no TR) 50,248 20,851 76,092 14.2 5.9 21.5 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.25: Stroke disease burden (YLL) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  YLL (95 % CI: low, high) (a)  YLL/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 3,641 1,467 5,666 53.2 21.5 82.8 

Belgium 4,947 1,985 7,728 58.6 23.5 91.6 

Bulgaria 31,235 13,065 46,912 629.7 263.4 945.8 

Croatia 5,167 2,151 7,796 177.6 73.9 267.9 

Cyprus 984 411 1,479 103.7 43.4 155.8 

Czechia 8,120 3,314 12,482 101.3 41.3 155.7 

Denmark 1,154 455 1,833 27.1 10.7 43.1 

Estonia 93 36 149 9.3 3.6 14.8 

Finland 66 26 106 1.6 <1.0 2.6 

France 22,573 9,039 35,342 48.2 19.3 75.5 

Germany 32,266 12,854 50,772 51.0 20.3 80.3 

Greece 21,852 9,287 32,335 274.3 116.6 405.9 

Hungary 15,164 6,235 23,140 210.6 86.6 321.3 

Ireland 511 202 811 14.2 5.6 22.6 

Italy 81,798 34,350 122,449 178.5 75.0 267.3 

Latvia 2,668 1,069 4,173 190.6 76.4 298.2 

Lithuania 2,891 1,155 4,539 133.9 53.5 210.2 

Luxembourg 92 36 145 19.0 7.5 30.1 

Malta 315 128 486 75.0 30.5 115.7 

Netherlands 6,213 2,478 9,765 48.2 19.2 75.7 

Poland 62,636 26,119 94,346 227.6 94.9 342.8 

Portugal 5,146 2,061 8,059 67.0 26.8 104.9 

Romania 60,935 25,260 92,286 437.2 181.2 662.1 

Slovakia 6,120 2,515 9,344 152.1 62.5 232.2 

Slovenia 2,603 1,073 3,966 162.9 67.1 248.1 

Spain 22,008 8,913 34,081 63.2 25.6 97.8 

Sweden 308 121 492 4.1 1.6 6.6 

Albania 6,622 2,835 9,733 325.5 139.3 478.4 

Andorra <10 <10 16 16.9 6.7 26.9 

Bosnia and Herzegovina 10,769 4,682 15,623 414.9 180.4 602.0 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  5,378 2,279 7,977 401.9 170.3 596.2 

Liechtenstein 0 0 0 0.0 0.0 0.0 

Monaco 14 <10 23 53.0 21.2 83.0 

Montenegro 1,077 450 1,621 250.0 104.4 376.2 

North Macedonia 4,567 1,986 6,623 347.8 151.2 504.3 

Norway 343 136 545 8.8 3.5 13.9 

San Marino 40 16 60 150.8 62.0 229.9 

Serbia 19,956 8,563 29,272 398.4 171.0 584.4 

Switzerland 1,821 726 2,863 27.6 11.0 43.4 

Türkiye (TR) -- -- -- -- -- -- 

EU27 401,508 165,806 610,682 121.5 50.2 184.7 

EEA32 (no TR) 403,672 166,668 614,090 118.3 48.8 179.9 

All countries (no TR) 452,106 187,487 685,038 127.6 52.9 193.4 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.26: Stroke disease burden (YLD) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  YLD (95 % CI: low, high) (a)  YLD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 1,529 166 2,925 22.3 2.4 42.8 

Belgium 754 82 1,450 8.9 <1.0 17.2 

Bulgaria 3,929 446 7,176 79.2 9.0 144.7 

Croatia 1,961 222 3,603 67.4 7.6 123.8 

Cyprus 432 49 789 45.5 5.2 83.1 

Czechia 2,081 230 3,918 26.0 2.9 48.9 

Denmark 372 39 730 8.7 <1.0 17.2 

Estonia 14 <10 29 1.4 <1.0 2.9 

Finland 21 <10 43 <1.0 <1.0 1.0 

France 6,912 746 13,331 14.8 1.6 28.5 

Germany 13,788 1,479 26,766 21.8 2.3 42.3 

Greece 4,923 570 8,817 61.8 7.2 110.7 

Hungary 3,588 399 6,693 49.8 5.5 92.9 

Ireland 126 13 247 3.5 <1.0 6.9 

Italy 18,370 2,097 33,404 40.1 4.6 72.9 

Latvia 130 14 251 9.3 1.0 17.9 

Lithuania 520 56 1,007 24.1 2.6 46.6 

Luxembourg 30 <10 60 6.3 <1.0 12.3 

Malta 22 <10 41 5.2 <1.0 9.9 

Netherlands 2,275 244 4,410 17.6 1.9 34.2 

Poland 14,142 1,601 25,928 51.4 5.8 94.2 

Portugal 1,443 156 2,783 18.8 2.0 36.2 

Romania 4,345 488 8,023 31.2 3.5 57.6 

Slovakia 2,076 231 3,875 51.6 5.7 96.3 

Slovenia 615 69 1,144 38.5 4.3 71.6 

Spain 5,476 599 10,411 15.7 1.7 29.9 

Sweden 83 <10 164 1.1 <1.0 2.2 

Albania 922 108 1,637 45.3 5.3 80.5 

Andorra <10 <1 <10 5.1 <1.0 10.1 

Bosnia and Herzegovina 1,367 163 2,385 52.7 6.3 91.9 

Iceland <1 0 <1 <1.0 0.0 <1.0 

Kosovo  623 72 1,119 46.6 5.4 83.7 

Liechtenstein <10 <1 <10 14.4 1.5 28.0 

Monaco <10 <1 <10 16.2 1.7 31.3 

Montenegro 130 15 239 30.2 3.4 55.4 

North Macedonia 651 77 1,134 49.5 5.9 86.4 

Norway 112 12 220 2.9 <1.0 5.6 

San Marino <10 <1 16 33.6 3.7 62.7 

Serbia 2,523 296 4,467 50.4 5.9 89.2 

Switzerland 959 103 1,859 14.5 1.6 28.2 

Türkiye (TR) -- -- -- -- -- -- 

EU27 89,956 10,015 168,018 27.2 3.0 50.8 

EEA32 (no TR) 91,032 10,130 170,106 26.7 3.0 49.8 

All countries (no TR) 97,264 10,862 181,118 27.5 3.1 51.1 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.27: Stroke disease burden (DALY) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ нр ȅŜŀǊǎ ŦƻǊ 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  DALY (95 % CI: low, high) (a)  DALY/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years 
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 5,170 1,634 8,591 75.6 23.9 125.6 

Belgium 5,701 2,067 9,179 67.5 24.5 108.7 

Bulgaria 35,165 13,511 54,088 708.9 272.4 1,090.4 

Croatia 7,128 2,373 11,400 245.0 81.5 391.8 

Cyprus 1,416 460 2,268 149.2 48.5 238.9 

Czechia 10,201 3,544 16,400 127.3 44.2 204.6 

Denmark 1,525 495 2,564 35.8 11.6 60.2 

Estonia 108 38 178 10.7 3.8 17.7 

Finland 88 28 149 2.1 <1.0 3.6 

France 29,485 9,785 48,674 63.0 20.9 104.0 

Germany 46,054 14,333 77,538 72.8 22.7 122.6 

Greece 26,775 9,857 41,152 336.1 123.7 516.6 

Hungary 18,752 6,635 29,833 260.4 92.1 414.2 

Ireland 637 215 1,059 17.7 6.0 29.5 

Italy 100,168 36,447 155,853 218.6 79.5 340.2 

Latvia 2,798 1,083 4,424 199.9 77.4 316.1 

Lithuania 3,411 1,211 5,546 158.0 56.1 256.9 

Luxembourg 122 40 205 25.3 8.2 42.4 

Malta 337 130 527 80.2 31.0 125.5 

Netherlands 8,488 2,722 14,175 65.8 21.1 109.9 

Poland 76,778 27,720 120,274 279.0 100.7 437.0 

Portugal 6,589 2,216 10,842 85.8 28.9 141.2 

Romania 65,280 25,749 100,309 468.3 184.7 719.6 

Slovakia 8,196 2,746 13,220 203.7 68.2 328.5 

Slovenia 3,218 1,141 5,109 201.3 71.4 319.7 

Spain 27,483 9,512 44,491 78.9 27.3 127.7 

Sweden 391 130 655 5.2 1.7 8.7 

Albania 7,544 2,942 11,370 370.8 144.6 558.9 

Andorra 13 <10 21 22.1 7.2 37.1 

Bosnia and Herzegovina 12,137 4,844 18,009 467.6 186.6 693.8 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  6,001 2,351 9,097 448.5 175.7 679.9 

Liechtenstein <10 <1 <10 14.4 1.5 28.0 

Monaco 19 <10 31 69.2 22.9 114.3 

Montenegro 1,208 465 1,860 280.2 107.8 431.6 

North Macedonia 5,218 2,063 7,757 397.4 157.1 590.7 

Norway 455 147 765 11.6 3.8 19.6 

San Marino 48 17 77 184.4 65.8 292.6 

Serbia 22,479 8,858 33,738 448.8 176.9 673.6 

Switzerland 2,780 829 4,722 42.2 12.6 71.6 

Türkiye (TR) -- -- -- -- -- -- 

EU27 491,464 175,821 778,700 148.7 53.2 235.6 

EEA32 (no TR) 494,704 176,798 784,196 144.9 51.8 229.7 

All countries (no TR) 549,370 198,349 866,156 155.1 56.0 244.6 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one 
decimal place. 
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PM2.5 (long-ǘŜǊƳ ŜŦŦŜŎǘǎύ ŀƴŘ ŘŜƳŜƴǘƛŀ ƳƻǊōƛŘƛǘȅ όŀŘǳƭǘǎ җ сл ȅŜŀǊǎύ 

  

Table A4.28: Dementia disease burden (YLD) attributable to PM2.5 ŦƻǊ ŀŘǳƭǘǎ җ 60 years for 40 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  YLD (95 % CI: low, high) (a)  YLD/105 ƛƴƘŀōƛǘŀƴǘǎ җ 60 years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 4,570 2,305 6,656 189.5 95.6 276.0 

Belgium 5,628 2,823 8,239 183.6 92.1 268.8 

Bulgaria 6,636 3,510 9,237 336.1 177.8 467.8 

Croatia 3,471 1,825 4,862 299.7 157.5 419.7 

Cyprus 1,044 552 1,453 348.8 184.4 485.4 

Czechia 6,557 3,361 9,400 233.9 119.9 335.3 

Denmark 1,216 596 1,820 77.5 38.0 115.9 

Estonia 77 37 116 21.1 10.2 31.9 

Finland 66 32 100 4.0 1.9 6.0 

France 32,310 16,159 47,437 179.2 89.6 263.1 

Germany 35,962 17,865 53,144 145.9 72.5 215.6 

Greece 16,097 8,688 21,993 519.7 280.5 710.1 

Hungary 7,186 3,720 10,204 284.2 147.1 403.5 

Ireland 578 284 864 53.4 26.2 79.7 

Italy 78,792 41,872 109,286 429.5 228.3 595.8 

Latvia 722 361 1,059 136.1 68.2 199.6 

Lithuania 1,133 564 1,669 142.7 71.1 210.2 

Luxembourg 132 65 196 96.6 47.6 143.8 

Malta 315 161 453 238.6 121.7 343.6 

Netherlands 6,728 3,348 9,927 140.7 70.0 207.6 

Poland 31,717 16,712 44,311 326.5 172.0 456.1 

Portugal 4,289 2,145 6,299 139.1 69.5 204.2 

Romania 14,665 7,670 20,628 299.3 156.6 421.0 

Slovakia 3,195 1,653 4,540 243.8 126.1 346.5 

Slovenia 1,781 924 2,524 298.0 154.7 422.4 

Spain 27,904 14,163 40,387 227.4 115.4 329.2 

Sweden 425 207 641 15.6 7.6 23.6 

Albania 3,474 1,892 4,708 488.7 266.2 662.3 

Andorra 14 <10 21 63.8 31.2 95.8 

Bosnia and Herzegovina 3,949 2,190 5,273 392.9 217.9 524.6 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  1,853 997 2,538 357.5 192.3 489.7 

Liechtenstein 12 <10 17 109.5 54.3 162.1 

Monaco 21 10 30 197.0 98.4 289.5 

Montenegro 369 195 515 261.8 138.1 365.5 

North Macedonia 1,632 906 2,177 365.9 203.1 488.0 

Norway 471 231 704 35.5 17.4 53.1 

San Marino 39 20 55 369.1 191.3 523.7 

Serbia 7,394 4,039 9,995 381.2 208.2 515.3 

Switzerland 2,969 1,477 4,382 131.7 65.5 194.5 

Türkiye (TR) -- -- -- -- -- -- 

EU27 293,195 151,603 417,445 236.5 122.3 336.7 

EEA32 (no TR) 296,647 153,317 422,550 232.4 120.1 331.0 

All countries (no TR) 315,391 163,573 447,863 238.1 123.5 338.1 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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NO2 (long-term effects) and all-cause mortality 

Table A4.29: All-cause mortality disease burden (AD) attributable to NO2 for adults җ 30 years for 41 
European countries (individual and total countries), in the EU27 and EEA32 in 2023 

 AD (95 % CI: low, high) (a)  AD/105 inhabitants җ 30 years  

(95 % CI: low, high) (b) 
Country mean low high mean low high 

Austria  589   297   1,157  9.4 4.8 18.5 

Belgium  615   310   1,210  8.0 4.0 15.7 

Bulgaria  838   423   1,646  17.9 9.0 35.2 

Croatia  320   162   629  11.9 6.0 23.4 

Cyprus  244   124   475  28.5 14.4 55.4 

Czechia  441   222   869  5.9 3.0 11.7 

Denmark  33   17   65  <1.0 <1.0 1.7 

Estonia <10  <10    12  <1.0 <1.0 1.3 

Finland  23   12   45  <1.0 <1.0 1.2 

France  3,160   1,596   6,195  7.3 3.7 14.4 

Germany  5,553   2,799   10,928  9.5 4.8 18.7 

Greece  2,010   1,019   3,910  27.0 13.7 52.5 

Hungary  772   390   1,516  11.6 5.9 22.9 

Ireland  75   38   148  2.3 1.2 4.5 

Italy  9,064   4,583   17,738  21.2 10.7 41.4 

Latvia  78   39   153  5.9 3.0 11.7 

Lithuania  83   42   164  4.2 2.1 8.2 

Luxembourg  14  <10   27  3.2 1.6 6.2 

Malta  12  <10   25  3.3 1.7 6.6 

Netherlands  1,075   542   2,116  9.2 4.6 18.0 

Poland  1,851   933   3,640  7.3 3.7 14.3 

Portugal  692   349   1,360  9.7 4.9 19.0 

Romania  2,218   1,121   4,341  17.1 8.6 33.4 

Slovakia  155   78   306  4.2 2.1 8.3 

Slovenia  94   47   184  6.3 3.2 12.4 

Spain  4,135   2,091   8,087  12.8 6.5 25.0 

Sweden  30   15   59  <1.0 <1.0 <1.0 

Albania  271   137   533  15.0 7.6 29.4 

Andorra <10  <10   12  11.2 5.6 21.9 

Bosnia and Herzegovina  401   202   787  16.7 8.4 32.8 

Iceland <10   <1  <10   <1.0 <1.0 <1.0 

Kosovo   123   62   242  9.9 5.0 19.5 

Liechtenstein <10  <10  <10  4.6 2.3 9.0 

Monaco <10  <10  <10  16.8 8.5 33.1 

Montenegro  67   34   132  17.0 8.6 33.6 

North Macedonia  92   47   182  7.7 3.9 15.2 

Norway  64   32   126  1.8 <1.0 3.6 

San Marino <10  <10  <10  4.7 2.4 9.3 

Serbia  1,041   525   2,042  22.4 11.3 44.0 

Switzerland  409   206   806  6.8 3.4 13.4 

Türkiye  19,400   9,887   37,376  41.2 21.0 79.5 

EU27  34,180   17,264   67,004  11.2 5.6 21.9 

EEA32  54,055   27,390   105,316  14.9 7.6 29.0 

All countries  56,061   28,402   109,256  15.0 7.6 29.2 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one 
decimal place. 
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Table A4.30: All-cause mortality disease burden (YLL) attributable to NO2 for adults җ 30 years for 41 
European countries (individual and total countries), in the EU27 and EEA32 in 2023 

 YLL (95 % CI: low, high) (a)  YLL/105 inhabitants җ 30 years  

(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria  5,850   2,952   11,494  93.6 47.2 184.0 

Belgium  6,356   3,204   12,505  82.5 41.6 162.3 

Bulgaria  9,069   4,577   17,802  193.8 97.8 380.4 

Croatia  3,203   1,616   6,293  119.1 60.1 234.0 

Cyprus  2,622   1,329   5,104  306.2 155.2 596.1 

Czechia  4,806   2,422   9,464  64.6 32.5 127.1 

Denmark  344   173   678  8.9 4.5 17.6 

Estonia  65   33   128  7.0 3.5 13.8 

Finland  224   113   442  5.9 3.0 11.7 

France  34,483   17,415   67,611  80.0 40.4 156.8 

Germany  55,562   28,008   109,348  95.1 48.0 187.2 

Greece  19,188   9,730   37,327  257.8 130.7 501.5 

Hungary  8,296   4,188   16,279  125.1 63.1 245.4 

Ireland  855   431   1,684  26.0 13.1 51.3 

Italy  85,829   43,391   167,952  200.4 101.3 392.2 

Latvia  851   429   1,676  65.0 32.7 128.0 

Lithuania  929   468   1,832  46.5 23.4 91.6 

Luxembourg  152   77   301  35.2 17.7 69.5 

Malta  139   70   274  37.2 18.7 73.4 

Netherlands  11,103   5,595   21,864  94.6 47.7 186.3 

Poland  22,155   11,170   43,582  87.2 44.0 171.6 

Portugal  7,134   3,599   14,014  99.7 50.3 195.9 

Romania  25,235   12,757   49,386  194.4 98.3 380.5 

Slovakia  1,888   951   3,725  50.9 25.6 100.4 

Slovenia  1,011   509   1,991  68.0 34.3 133.9 

Spain  43,553   22,025   85,175  134.5 68.0 263.0 

Sweden  290   146   573  4.2 2.1 8.4 

Albania  2,737   1,381   5,378  151.2 76.3 297.0 

Andorra  65   33   128  121.7 61.4 239.5 

Bosnia and Herzegovina  4,140   2,089   8,130  172.3 86.9 338.3 

Iceland <10  <10  18  3.8 1.9 7.5 

Kosovo   1,371   690   2,704  110.6 55.7 218.2 

Liechtenstein  15  <10  30  55.4 27.9 109.4 

Monaco  46   23   90  183.7 92.6 361.4 

Montenegro  725   365   1,428  185.1 93.3 364.5 

North Macedonia  867   437   1,707  72.2 36.4 142.2 

Norway  643   324   1,268  18.1 9.1 35.8 

San Marino  11  <10  22  44.8 22.5 88.5 

Serbia  10,748   5,426   21,090  231.7 117.0 454.7 

Switzerland  4,109   2,070   8,091  68.1 34.3 134.0 

Türkiye  264,391   134,740   509,384  562.1 286.5 1083.0 

EU27  351,191   177,376   688,504  114.9 58.0 225.2 

EEA32  620,358   314,522   1,207,295  171.1 86.8 333.0 

All countries  641,068   324,973   1,247,971  171.3 86.8 333.4 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one 
decimal place. 
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NO2 (long-term effects) and total cause-specific disease burden (five causes) 

Table A4.31: Total cause-specific disease burden (DALY) attributable to NO2 (asthma in 
children/adolescents, asthma in adults, COPD, diabetes mellitus and stroke) for 41 
European countries (individual and total countries), in the EU27 and EEA32 in 2023 

 DALY (95 % CI: low, high) (a)  
Country mean low high 

Austria 7,279 3,223 11,211 

Belgium 6,465 2,582 10,299 

Bulgaria 8,790 2,967 14,437 

Croatia 5,039 2,298 7,685 

Cyprus 3,630 1,697 5,400 

Czechia 5,701 2,468 8,923 

Denmark 446 181 710 

Estonia 57 23 92 

Finland 252 99 411 

France 34,115 14,336 53,353 

Germany 66,170 27,944 104,113 

Greece 18,287 7,690 28,090 

Hungary 9,489 3,940 14,861 

Ireland 944 365 1,512 

Italy 98,199 42,063 151,520 

Latvia 840 284 1,387 

Lithuania 884 333 1,428 

Luxembourg 170 70 270 

Malta 186 79 295 

Netherlands 12,812 5,271 20,272 

Poland 21,085 8,581 33,316 

Portugal 8,618 3,655 13,508 

Romania 22,353 7,588 36,337 

Slovakia 1,474 586 2,377 

Slovenia 986 390 1,582 

Spain 41,855 18,007 64,827 

Sweden 339 137 544 

Albania 2,270 915 3,594 

Andorra 65 27 103 

Bosnia and Herzegovina 3,969 1,596 6,275 

Iceland 12 <10 20 

Kosovo  1,309 516 2,102 

Liechtenstein 10 <10 15 

Monaco 46 19 73 

Montenegro 561 223 895 

North Macedonia 751 302 1,197 

Norway 818 323 1,311 

San Marino 13 <10 21 

Serbia 10,263 4,137 16,191 

Switzerland 4,495 1,929 7,046 

Türkiye 356,386 158,853 529,005 

EU27 376,464 156,857 588,758 

EEA32 738,184 317,971 1,126,156 

All countries 757,432 325,711 1,156,606 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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NO2 (long-ǘŜǊƳ ŜŦŦŜŎǘǎύ ŀƴŘ ŀǎǘƘƳŀ όŀŘǳƭǘǎ җ мф ȅŜŀǊǎύ 

  
Table A4.32: Asthma disease burden (AD) attributable to NO2 ŦƻǊ ŀŘǳƭǘǎ җ м9 years for 41 European 

countries (individual and total countries), in the EU27 and EEA32 in 2023 

  AD (95 % CI: low, high) (a)  AD/105 ƛƴƘŀōƛǘŀƴǘǎ җ 19 years  
(95 % CI: low, high) (b) 

Country mean Low high mean low high 

Austria <10 <1 <10 <1.0 <1.0 <1.0 

Belgium <10 <1 <10 <1.0 <1.0 <1.0 

Bulgaria <10 <1 <10 <1.0 <1.0 <1.0 

Croatia <10 <1 <10 <1.0 <1.0 <1.0 

Cyprus <10 <1 <10 <1.0 <1.0 <1.0 

Czechia <10 <1 <10 <1.0 <1.0 <1.0 

Denmark <1 <1 <1 <1.0 <1.0 <1.0 

Estonia <1 <1 <1 <1.0 <1.0 <1.0 

Finland <1 <1 <1 <1.0 <1.0 <1.0 

France 19 <10 36 <1.0 <1.0 <1.0 

Germany 35 <10 68 <1.0 <1.0 <1.0 

Greece <10 <1.0 <10 <1.0 <1.0 <1.0 

Hungary <10 <1.0 <10 <1.0 <1.0 <1.0 

Ireland <1 <1 <10 <1.0 <1.0 <1.0 

Italy 31 <10 58 <1.0 <1.0 <1.0 

Latvia <1 <1 <1 <1.0 <1.0 <1.0 

Lithuania <1 <1 <1 <1.0 <1.0 <1.0 

Luxembourg <1 <1 <1 <1.0 <1.0 <1.0 

Malta <1 <1 <1 <1.0 <1.0 <1.0 

Netherlands <10 <1 13 <1.0 <1.0 <1.0 

Poland 13 <10 24 <1.0 <1.0 <1.0 

Portugal <10 <1 <10 <1.0 <1.0 <1.0 

Romania 12 <10 22 <1.0 <1.0 <1.0 

Slovakia <1 <1 <10 <1.0 <1.0 <1.0 

Slovenia <1 <1 <10 <1.0 <1.0 <1.0 

Spain 40 <10 76 <1.0 <1.0 <1.0 

Sweden <1 <1 <1 <1.0 <1.0 <1.0 

Albania <10 <1 <10 <1.0 <1.0 <1.0 

Andorra <1 <1 <1 <1.0 <1.0 <1.0 

Bosnia and Herzegovina <10 <1 <10 <1.0 <1.0 <1.0 

Iceland <1 0 <1 <1.0 <1.0 <1.0 

Kosovo  <10 <1 <10 <1.0 <1.0 <1.0 

Liechtenstein <1 0 <1 <1.0 0 <1.0 

Monaco <1 <1 <1 <1.0 <1.0 <1.0 

Montenegro <1 <1 <10 <1.0 <1.0 <1.0 

North Macedonia <1 <1 <10 <1.0 <1.0 <1.0 

Norway <1 <1 <10 <1.0 <1.0 <1.0 

San Marino <1 0 <1 <1.0 0 <1.0 

Serbia 12 <10 23 <1.0 <1.0 <1.0 

Switzerland <10 <1 <10 <1.0 <1.0 <1.0 

Türkiye 270 32 478 <1.0 <1.0 <1.0 

EU27 187 20 358 <1.0 <1.0 <1.0 

EEA32 461 52 842 <1.0 <1.0 <1.0 

All countries 484 55 886 <1.0 <1.0 <1.0 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.33: Asthma disease burden (YLL) attributable to NO2 ŦƻǊ ŀŘǳƭǘǎ җ м9 years for 41 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  YLL (95 % CI: low, high) (a)  YLL/105 ƛƴƘŀōƛǘŀƴǘǎ җ 19 years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 31 <10 60 <1.0 <1.0 <1.0 

Belgium 45 <10 87 <1.0 <1.0 <1.0 

Bulgaria 11 <10 22 <1.0 <1.0 <1.0 

Croatia 26 <10 49 <1.0 <1.0 1.6 

Cyprus 33 <10 60 3.2 <1.0 5.8 

Czechia 48 <10 93 <1.0 <1.0 1.1 

Denmark <10 <1 <10 <1.0 <1.0 <1.0 

Estonia <1 <1 <10 <1.0 <1.0 <1.0 

Finland <10 <1 <10 <1.0 <1.0 <1.0 

France 248 27 474 <1.0 <1.0 <1.0 

Germany 426 46 826 <1.0 <1.0 1.2 

Greece 40 <10 73 <1.0 <1.0 <1.0 

Hungary 37 <10 71 <1.0 <1.0 <1.0 

Ireland 11 <10 22 <1.0 <1.0 <1.0 

Italy 337 37 637 <1.0 <1.0 1.3 

Latvia <10 <1 <10 <1.0 <1.0 <1.0 

Lithuania <10 <1 <10 <1.0 <1.0 <1.0 

Luxembourg <1 <1 <1 <1.0 <1.0 <1.0 

Malta <1 <1 <10 <1.0 <1.0 <1.0 

Netherlands 71 <10 138 <1.0 <1.0 1.0 

Poland 147 16 284 <1.0 <1.0 1.0 

Portugal 41 <10 80 <1.0 <1.0 1.0 

Romania 119 13 225 <1.0 <1.0 1.5 

Slovakia <10 <10 19 <1.0 <1.0 <1.0 

Slovenia <10 <1 <10 <1.0 <1.0 <1.0 

Spain 357 39 674 <1.0 <1.0 1.8 

Sweden <10 <1 <10 <1.0 <1.0 <1.0 

Albania 27 <10 51 1.2 <1.0 2.3 

Andorra <1 <1 <1 <1.0 <1.0 1.4 

Bosnia and Herzegovina 47 <10 90 1.7 <1.0 3.2 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  16 <10 31 1.1 <1.0 2.2 

Liechtenstein <1 <1 <1 1.2 <1.0 2.3 

Monaco <1 <1 <1 1.1 <1.0 2.2 

Montenegro <10 <1 13 1.4 <1.0 2.8 

North Macedonia <10 <1 17 <1.0 <1.0 1.2 

Norway <10 <1 12 <1.0 <1.0 <1.0 

San Marino <1 <1 <1 <1.0 <1.0 <1.0 

Serbia 121 13 232 2.2 <1.0 4.3 

Switzerland 25 <10 49 <1.0 <1.0 <1.0 

Türkiye 2,870 337 5,071 4.7 <1.0 8.3 

EU27 2,056 224 3,929 <1.0 <1.0 1.1 

EEA32 4,957 565 9,063 1.1 <1.0 2.1 

All countries 5,184 589 9,499 1.2 <1.0 2.1 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.34: Asthma disease burden (YLD) attributable to NO2 ŦƻǊ ŀŘǳƭǘǎ җ м9 years for 41 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  YLD (95 % CI: low, high) (a)  YLD/105 ƛƴƘŀōƛǘŀƴǘǎ җ 19 years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 401 43 772 5.4 <1.0 10.4 

Belgium 567 61 1,098 6.1 <1.0 11.9 

Bulgaria 188 20 361 3.6 <1.0 6.8 

Croatia 169 18 325 5.4 <1.0 10.3 

Cyprus 213 24 392 20.6 2.3 37.9 

Czechia 300 32 585 3.5 <1.0 6.8 

Denmark 36 <10 72 <1.0 <1.0 1.5 

Estonia <10 <1 <10 <1.0 <1.0 <1.0 

Finland 31 <10 62 <1.0 <1.0 1.4 

France 3,928 428 7,493 7.6 <1.0 14.6 

Germany 5,609 602 10,882 8.2 <1.0 15.9 

Greece 811 91 1,492 9.4 1.1 17.4 

Hungary 434 47 832 5.6 <1.0 10.6 

Ireland 116 12 227 2.9 <1.0 5.7 

Italy 5,638 620 10,657 11.4 1.3 21.6 

Latvia 30 <10 59 2.0 <1.0 3.9 

Lithuania 28 <10 54 1.2 <1.0 2.3 

Luxembourg 19 <10 38 3.6 <1.0 7.1 

Malta 16 <10 31 3.5 <1.0 6.8 

Netherlands 1,130 121 2,198 7.9 <1.0 15.4 

Poland 1,054 113 2,040 3.6 <1.0 6.9 

Portugal 572 62 1,101 6.9 <1.0 13.2 

Romania 388 43 734 2.6 <1.0 4.9 

Slovakia 100 11 196 2.3 <1.0 4.5 

Slovenia 72 <10 140 4.2 <1.0 8.1 

Spain 2,830 312 5,335 7.5 <1.0 14.1 

Sweden 38 <10 74 <1.0 <1.0 <1.0 

Albania 98 11 188 4.3 <1.0 8.3 

Andorra 7 <1 15 11.8 1.3 22.9 

Bosnia and Herzegovina 151 16 289 5.4 <1.0 10.3 

Iceland <10 <1 <10 <1.0 <1.0 1.3 

Kosovo  47 <10 92 3.2 <1.0 6.4 

Liechtenstein <10 <1 <10 3.4 <1.0 6.7 

Monaco <10 <1 10 17.8 1.9 34.4 

Montenegro 23 <10 44 4.7 <1.0 9.2 

North Macedonia 32 <10 63 2.3 <1.0 4.4 

Norway 97 10 191 2.3 <1.0 4.4 

San Marino <1 <1 <10 2.6 <1.0 5.2 

Serbia 390 42 747 7.2 <1.0 13.8 

Switzerland 336 36 654 4.7 <1.0 9.2 

Türkiye 39,779 4,678 70,298 64.7 7.6 114.4 

EU27 24,722 2,692 47,255 6.9 <1.0 13.2 

EEA32 64,937 7,417 118,404 15.0 1.7 27.4 

All countries 65,691 7,498 119,853 14.7 1.7 26.9 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.35: Asthma disease burden (DALY) attributable to NO2 ŦƻǊ ŀŘǳƭǘǎ җ м9 years for 41 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  DALY (95 % CI: low, high) (a)  DALY/105 ƛƴƘŀōƛǘŀƴǘǎ җ м9 years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 432 47 831 5.8 <1.0 11.2 

Belgium 612 66 1,186 6.6 <1.0 12.8 

Bulgaria 200 22 383 3.8 <1.0 7.2 

Croatia 194 21 374 6.2 <1.0 11.9 

Cyprus 246 28 453 23.7 2.7 43.8 

Czechia 348 37 678 4.0 <1.0 7.9 

Denmark 39 <10 77 <1.0 <1.0 1.6 

Estonia <10 <1 <10 <1.0 <1.0 <1.0 

Finland 32 <10 64 <1.0 <1.0 1.4 

France 4,176 456 7,966 8.1 <1.0 15.5 

Germany 6,034 648 11,707 8.8 <1.0 17.1 

Greece 850 96 1,565 9.9 1.1 18.2 

Hungary 471 51 903 6.0 <1.0 11.5 

Ireland 128 14 249 3.2 <1.0 6.3 

Italy 5,976 657 11,295 12.1 1.3 22.9 

Latvia 34 <10 67 2.3 <1.0 4.4 

Lithuania 32 <10 62 1.4 <1.0 2.7 

Luxembourg 19 <10 38 3.7 <1.0 7.2 

Malta 17 <10 33 3.6 <1.0 7.2 

Netherlands 1,201 129 2,336 8.4 <1.0 16.4 

Poland 1,201 129 2,324 4.0 <1.0 7.8 

Portugal 614 66 1,181 7.4 <1.0 14.2 

Romania 507 56 959 3.4 <1.0 6.3 

Slovakia 110 12 215 2.5 <1.0 4.9 

Slovenia 75 <10 146 4.4 <1.0 8.5 

Spain 3,187 352 6,008 8.5 <1.0 15.9 

Sweden 39 <10 77 <1.0 <1.0 <1.0 

Albania 124 13 239 5.5 <1.0 10.5 

Andorra <10 <1 15 12.5 1.3 24.3 

Bosnia and Herzegovina 198 21 379 7.0 <1.0 13.5 

Iceland <10 <1 <10 <1.0 <1.0 1.4 

Kosovo  63 <10 123 4.3 <1.0 8.5 

Liechtenstein <10 <1 <10 4.6 <1.0 9.1 

Monaco <10 <1 11 18.9 2.0 36.6 

Montenegro 29 <10 57 6.1 <1.0 12.0 

North Macedonia 41 <10 80 2.9 <1.0 5.6 

Norway 104 11 203 2.4 <1.0 4.7 

San Marino <1 <1 <10 2.8 <1.0 5.5 

Serbia 512 56 979 9.4 1.0 18.1 

Switzerland 361 39 703 5.1 <1.0 9.8 

Türkiye 42,648 5,016 75,369 69.4 8.2 122.7 

EU27 26,778 2,915 51,184 7.5 <1.0 14.3 

EEA32 69,894 7,981 127,466 16.2 1.8 29.5 

All countries 70,876 8,087 129,352 15.9 1.8 29.0 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one 
decimal place. 
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NO2 (long-term effects) and asthma (children and adolescents < 19 years) 

  
Table A4.36: Asthma disease burden (AD) attributable to NO2 for children and adolescents < 19 years for 

41 European countries (individual and total countries), in the EU27 and EEA32 in 2023 

  AD (95 % CI: low, high) (a)  AD/105 inhabitants < 19 years  
(95 % CI: low, high) (b) 

Country mean Low high mean low high 

Austria <1 <1 <1 <1.0 <1.0 <1.0 

Belgium 0 0 0 0 0 0 

Bulgaria 0 0 0 0 0 0 

Croatia 0 0 0 0 0 0 

Cyprus 0 0 0 0 0 0 

Czechia 0 0 0 0 0 0 

Denmark <1 <1 <1 <1.0 <1.0 <1.0 

Estonia <1 <1 <1 <1.0 <1.0 <1.0 

Finland 0 0 0 0 0 0 

France <1 <1 <1 <1.0 <1.0 <1.0 

Germany <1 <1 <1 <1.0 <1.0 <1.0 

Greece 0 0 0 0 0 0 

Hungary <1 <1 <1 <1.0 <1.0 <1.0 

Ireland <1 <1 <1 <1.0 <1.0 <1.0 

Italy <1 <1 <1 <1.0 <1.0 <1.0 

Latvia <1 <1 <1 <1.0 <1.0 <1.0 

Lithuania 0 0 0 0 0 0 

Luxembourg 0 0 0 0 0 0 

Malta 0 0 <1 0 0 <1.0 

Netherlands <1 <1 <1 <1.0 <1.0 <1.0 

Poland 0 0 0 0 0 0 

Portugal <1 <1 <1 <1.0 <1.0 <1.0 

Romania 0 0 0 0 0 0 

Slovakia <1 <1 <1 <1.0 <1.0 <1.0 

Slovenia 0 0 0 0 0 0 

Spain <1 <1 <1 <1.0 <1.0 <1.0 

Sweden 0 0 0 0 0 0 

Albania 0 0 0 0 0 0 

Andorra 0 0 0 0 0 0 

Bosnia and Herzegovina 0 0 0 0 0 0 

Iceland 0 0 0 0 0 0 

Kosovo  0 0 0 0 0 0 

Liechtenstein 0 0 0 0 0 0 

Monaco 0 0 0 0 0 0 

Montenegro 0 0 0 0 0 0 

North Macedonia 0 0 0 0 0 0 

Norway 0 0 0 0 0 0 

San Marino 0 0 0 0 0 0 

Serbia 0 0 0 0 0 0 

Switzerland <1 <1 <1 <1.0 <1.0 <1.0 

Türkiye <10 <1 <10 <1.0 <1.0 <1.0 

EU27 <10 <1 <10 <1.0 <1.0 <1.0 

EEA32 <10 <10 <10 <1.0 <1.0 <1.0 

All countries <10 <10 <10 <1.0 <1.0 <1.0 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.37: Asthma disease burden (YLL) attributable to NO2 for children and adolescents < 19 years 
for 41 European countries (individual and total countries), in the EU27 and EEA32 in 2023 

  YLL (95 % CI: low, high) (a)  YLL/105 inhabitants < 19 years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria <10 <1 <10 <1.0 <1.0 <1.0 

Belgium 0 0 0 0 0 0 

Bulgaria 0 0 0 0 0 0 

Croatia 0 0 0 0 0 0 

Cyprus 0 0 0 0 0 0 

Czechia 0 0 0 0 0 0 

Denmark <1 <1 <1 <1.0 <1.0 <1.0 

Estonia <1 <1 <1 <1.0 <1.0 <1.0 

Finland 0 0 0 0 0 0 

France 26 11 35 <1.0 <1.0 <1.0 

Germany 10 <10 14 <1.0 <1.0 <1.0 

Greece 0 0 0 0 0 0 

Hungary <10 <1 <10 <1.0 <1.0 <1.0 

Ireland <1 <1 <10 <1.0 <1.0 <1.0 

Italy 28 12 38 <1.0 <1.0 <1.0 

Latvia <10 <1 <10 <1.0 <1.0 <1.0 

Lithuania 0 0 0 0 0 0 

Luxembourg 0 0 0 0 0 0 

Malta <1 <1 <1 <1.0 <1.0 <1.0 

Netherlands <10 <10 13 <1.0 <1.0 <1.0 

Poland 0 0 0 0 0 0 

Portugal <10 <10 <10 <1.0 <1.0 <1.0 

Romania 0 0 0 0 0 0 

Slovakia <1 <1 <10 <1.0 <1.0 <1.0 

Slovenia 0 0 0 0 0 0 

Spain <10 <10 <10 <1.0 <1.0 <1.0 

Sweden 0 0 0 0 0 0 

Albania 0 0 0 0 0 0 

Andorra <1 <1 <1 <1.0 <1.0 <1.0 

Bosnia and Herzegovina 0 0 0 0 0 0 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  0 0 0 0 0 0 

Liechtenstein 0 0 0 0 0 0 

Monaco <1 <1 <1 <1.0 <1.0 <1.0 

Montenegro 0 0 0 0 0 0 

North Macedonia 0 0 0 0 0 0 

Norway 0 0 0 0 0 0 

San Marino <1 <1 <1 <1.0 <1.0 <1.0 

Serbia 0 0 0 0 0 0 

Switzerland <10 <10 <10 <1.0 <1.0 <1.0 

Türkiye 120 54 156 <1.0 <1.0 <1.0 

EU27 95 40 129 <1.0 <1.0 <1.0 

EEA32 219 95 292 <1.0 <1.0 <1.0 

All countries 220 95 292 <1.0 <1.0 <1.0 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.38: Asthma disease burden (YLD) attributable to NO2 for children and adolescents < 19 years 
for 41 European countries (individual and total countries), in the EU27 and EEA32 in 2023 

  YLD (95 % CI: low, high) (a)  YLD/105 inhabitants < 19 years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 159 67 216 9.5 4.0 13.0 

Belgium 218 91 298 8.8 3.7 12.0 

Bulgaria 116 49 158 10.0 4.2 13.6 

Croatia 68 28 93 9.7 4.1 13.2 

Cyprus 99 43 132 39.9 17.3 53.2 

Czechia 109 45 149 5.0 2.1 6.8 

Denmark 12 <10 17 <1.0 <1.0 1.4 

Estonia <10 <1 <10 <1.0 <1.0 <1.0 

Finland <10 <10 10 <1.0 <1.0 <1.0 

France 1,447 609 1,960 9.9 4.1 13.3 

Germany 1,226 510 1,675 8.3 3.5 11.4 

Greece 346 150 461 19.1 8.3 25.4 

Hungary 138 58 187 7.7 3.2 10.5 

Ireland 66 27 90 5.1 2.1 6.9 

Italy 1,512 641 2,039 15.7 6.6 21.1 

Latvia 13 <10 18 3.5 1.4 4.7 

Lithuania 14 <10 19 2.6 1.1 3.5 

Luxembourg <10 <10 12 6.6 2.7 9.0 

Malta <10 <10 <10 5.7 2.4 7.9 

Netherlands 409 169 559 11.6 4.8 15.9 

Poland 1,254 522 1,712 17.7 7.4 24.2 

Portugal 255 107 347 15.1 6.3 20.5 

Romania 512 217 691 13.0 5.5 17.6 

Slovakia 38 16 52 3.5 1.4 4.8 

Slovenia 35 15 48 8.8 3.7 12.0 

Spain 1,111 472 1,497 13.5 5.8 18.2 

Sweden 18 <10 25 <1.0 <1.0 1.1 

Albania 39 16 53 6.6 2.8 9.0 

Andorra <10 <10 <10 15.3 6.3 20.9 

Bosnia and Herzegovina 58 24 79 9.2 3.9 12.5 

Iceland <1 <1 <1 <1.0 <1.0 1.1 

Kosovo  18 <10 25 5.6 2.3 7.7 

Liechtenstein <1 <1 <1 6.0 2.5 8.3 

Monaco <10 <1 <10 23.0 9.6 31.4 

Montenegro 14 <10 20 10.2 4.2 14.0 

North Macedonia 20 <10 28 5.2 2.2 7.1 

Norway 40 16 55 3.4 1.4 4.7 

San Marino <1 <1 <1 3.7 1.5 5.1 

Serbia 151 63 205 12.3 5.2 16.7 

Switzerland 168 70 230 10.1 4.2 13.8 

Türkiye 13,421 6,011 17,508 56.3 25.2 73.5 

EU27 9,200 3,868 12,474 10.9 4.6 14.8 

EEA32 22,830 9,966 30,269 20.5 9.0 27.2 

All countries 23,136 10,094 30,686 20.2 8.8 26.8 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.39: Asthma disease burden (DALY) attributable to NO2 for children and adolescents < 19 years 
for 41 European countries (individual and total countries), in the EU27 and EEA32 in 2023 

  DALY (95 % CI: low, high) (a)  DALY/105 inhabitants < 19 years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 161 67 219 9.7 4.0 13.1 

Belgium 218 91 298 8.8 3.7 12.0 

Bulgaria 116 49 158 10.0 4.2 13.6 

Croatia 68 28 93 9.7 4.1 13.2 

Cyprus 99 43 132 39.9 17.3 53.2 

Czechia 109 45 149 5.0 2.1 6.8 

Denmark 13 <10 17 1.0 <1.0 1.4 

Estonia <10 <1.0 <10 <1.0 <1.0 <1.0 

Finland <10 <10 10 <1.0 <1.0 <1.0 

France 1,472 620 1,994 10.0 4.2 13.6 

Germany 1,237 514 1,689 8.4 3.5 11.5 

Greece 346 150 461 19.1 8.3 25.4 

Hungary 139 58 189 7.8 3.3 10.6 

Ireland 66 28 91 5.1 2.1 7.0 

Italy 1,540 653 2,077 15.9 6.8 21.5 

Latvia 14 <10 20 3.8 1.6 5.2 

Lithuania 14 <10 19 2.6 1.1 3.5 

Luxembourg <10 <10 12 6.6 2.7 9.0 

Malta <10 <10 <10 5.8 2.4 7.9 

Netherlands 419 174 573 11.9 4.9 16.2 

Poland 1,254 522 1,712 17.7 7.4 24.2 

Portugal 262 110 357 15.5 6.5 21.1 

Romania 512 217 691 13.0 5.5 17.6 

Slovakia 39 16 53 3.6 1.5 4.9 

Slovenia 35 15 48 8.8 3.7 12.0 

Spain 1,118 475 1,505 13.6 5.8 18.4 

Sweden 18 <10 25 <1.0 <1.0 1.1 

Albania 39 16 53 6.6 2.8 9.0 

Andorra <10 <10 <10 15.6 6.5 21.3 

Bosnia and Herzegovina 58 24 79 9.2 3.9 12.5 

Iceland <1 <1 <10 <1.0 <1.0 1.1 

Kosovo  18 <10 25 5.6 2.3 7.7 

Liechtenstein <1 <1 <1 6.0 2.5 8.3 

Monaco <10 <1 <10 23.4 9.8 32.0 

Montenegro 14 <10 20 10.2 4.2 14.0 

North Macedonia 20 <10 28 5.2 2.2 7.1 

Norway 40 16 55 3.4 1.4 4.7 

San Marino <1 <1 <1 3.7 1.5 5.1 

Serbia 151 63 205 12.3 5.2 16.7 

Switzerland 173 72 237 10.4 4.3 14.2 

Türkiye 13,541 6,064 17,664 56.8 25.5 74.2 

EU27 9,295 3,908 12,603 11.0 4.6 14.9 

EEA32 23,049 10,061 30,560 20.7 9.1 27.5 

All countries 23,356 10,189 30,977 20.4 8.9 27.1 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one 
decimal place. 
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NO2 (long-ǘŜǊƳ ŜŦŦŜŎǘǎύ ŀƴŘ ŘƛŀōŜǘŜǎ ƳŜƭƭƛǘǳǎ όŀŘǳƭǘǎ җ нр ȅŜŀǊǎύ 

 
Table A4.40: DM disease burden (AD) attributable to NO2 for adults җ н5 years for 41 European countries 

(individual and total countries), in the EU27 and EEA32 in 2023 

  AD (95 % CI: low, high) (a)  AD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 237 123 341 3.5 1.8 5.0 

Belgium 83 43 121 <1.0 <1.0 1.4 

Bulgaria 118 61 169 2.4 1.2 3.4 

Croatia 263 137 379 9.0 4.7 13.0 

Cyprus 146 80 201 15.4 8.4 21.2 

Czechia 205 105 299 2.6 1.3 3.7 

Denmark <10 <10 12 <1.0 <1.0 <1.0 

Estonia <10 <1 <10 <1.0 <1.0 <1.0 

Finland <10 <10 <10 <1.0 <1.0 <1.0 

France 642 337 916 1.4 <1.0 2.0 

Germany 1,479 761 2,148 2.3 1.2 3.4 

Greece 406 221 558 5.1 2.8 7.0 

Hungary 191 100 274 2.7 1.4 3.8 

Ireland 15 <10 22 <1.0 <1.0 <1.0 

Italy 3,403 1,802 4,811 7.4 3.9 10.5 

Latvia 18 <10 26 1.3 <1.0 1.9 

Lithuania 16 <10 23 <1.0 <1.0 1.1 

Luxembourg <10 <10 <10 <1.0 <1.0 <1.0 

Malta <10 <10 <10 1.5 <1.0 2.2 

Netherlands 198 102 289 1.5 <1.0 2.2 

Poland 469 242 680 1.7 <1.0 2.5 

Portugal 232 121 335 3.0 1.6 4.4 

Romania 326 173 462 2.3 1.2 3.3 

Slovakia 16 <10 23 <1.0 <1.0 <1.0 

Slovenia 15 <10 22 <1.0 <1.0 1.4 

Spain 1,022 543 1,440 2.9 1.6 4.1 

Sweden <10 <10 12 <1.0 <1.0 <1.0 

Albania 86 45 124 4.2 2.2 6.1 

Andorra <10 <1 <10 2.2 1.1 3.1 

Bosnia and Herzegovina 118 61 169 4.5 2.4 6.5 

Iceland <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Kosovo  38 19 55 2.8 1.4 4.1 

Liechtenstein <1 <1 <1 2.2 1.1 3.3 

Monaco <1 <1 <10 3.2 1.7 4.7 

Montenegro 15 <10 22 3.6 1.8 5.2 

North Macedonia 22 11 32 1.7 <1.0 2.5 

Norway 13 <10 19 <1.0 <1.0 <1.0 

San Marino <1 <1 <1 1.8 <1.0 2.7 

Serbia 304 159 435 6.1 3.2 8.7 

Switzerland 75 38 109 1.1 <1.0 1.7 

Türkiye 5,808 3,314 7,685 10.8 6.2 14.3 

EU27 9,531 5,006 13,585 2.9 1.5 4.1 

EEA32 15,428 8,365 21,401 3.9 2.1 5.4 

All countries 16,013 8,669 22,243 3.9 2.1 5.5 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.41: DM disease burden (YLL) attributable to NO2 for adults җ н5 years for 41 European countries 

(individual and total countries), in the EU27 and EEA32 in 2023 

  YLL (95 % CI: low, high) (a)  YLL/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 2,273 1,180 3,274 33.2 17.2 47.9 

Belgium 824 424 1,195 9.8 5.0 14.2 

Bulgaria 1,329 693 1,907 26.8 14.0 38.4 

Croatia 2,342 1,216 3,375 80.5 41.8 116.0 

Cyprus 1,370 747 1,885 144.4 78.7 198.6 

Czechia 1,943 996 2,833 24.2 12.4 35.3 

Denmark 93 47 137 2.2 1.1 3.2 

Estonia 20 <10 29 1.9 <1.0 2.9 

Finland 38 19 57 <1.0 <1.0 1.4 

France 6,722 3,524 9,596 14.4 7.5 20.5 

Germany 13,724 7,061 19,937 21.7 11.2 31.5 

Greece 4,382 2,391 6,028 55.0 30.0 75.7 

Hungary 2,066 1,078 2,961 28.7 15.0 41.1 

Ireland 156 80 228 4.4 2.2 6.4 

Italy 29,806 15,788 42,139 65.1 34.5 92.0 

Latvia 207 106 301 14.8 7.6 21.5 

Lithuania 202 103 296 9.4 4.8 13.7 

Luxembourg 31 16 45 6.4 3.2 9.4 

Malta 72 37 106 17.2 8.7 25.3 

Netherlands 2,066 1,060 3,009 16.0 8.2 23.3 

Poland 5,433 2,802 7,875 19.7 10.2 28.6 

Portugal 2,121 1,102 3,054 27.6 14.3 39.8 

Romania 3,725 1,971 5,276 26.7 14.1 37.8 

Slovakia 218 111 321 5.4 2.8 8.0 

Slovenia 168 86 244 10.5 5.4 15.3 

Spain 8,876 4,716 12,513 25.5 13.5 35.9 

Sweden 84 43 125 1.1 <1.0 1.7 

Albania 638 331 918 31.3 16.3 45.1 

Andorra 13 <10 19 22.6 11.7 32.9 

Bosnia and Herzegovina 1,152 600 1,655 44.4 23.1 63.7 

Iceland <10 <10 <10 <1.0 <1.0 1.2 

Kosovo  395 201 581 29.6 15.0 43.4 

Liechtenstein 0 0 0 0.0 0.0 0.0 

Monaco <10 <10 13 34.0 17.5 49.3 

Montenegro 163 83 237 37.7 19.3 55.0 

North Macedonia 210 107 307 16.0 8.2 23.3 

Norway 135 69 199 3.5 1.8 5.1 

San Marino <10 <10 <10 15.9 8.0 23.6 

Serbia 2,970 1,552 4,250 59.3 31.0 84.8 

Switzerland 712 365 1,037 10.8 5.5 15.7 

Türkiye 71,166 40,605 94,173 132.8 75.8 175.7 

EU27 90,294 47,406 128,748 27.3 14.3 38.9 

EEA32 162,309 88,445 224,160 41.1 22.4 56.8 

All countries 167,862 91,333 232,145 41.2 22.4 56.9 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.42: DM disease burden (YLD) attributable to NO2 for adults җ н5 years for 41 European countries 
(individual and total countries), in the EU27 and EEA32 in 2023 

  YLD (95 % CI: low, high) (a)  YLD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 930 546 1,414 13.6 8.0 20.7 

Belgium 940 550 1,432 11.1 6.5 17.0 

Bulgaria 971 570 1,473 19.6 11.5 29.7 

Croatia 602 353 914 20.7 12.1 31.4 

Cyprus 647 385 967 68.2 40.5 101.9 

Czechia 950 555 1,450 11.9 6.9 18.1 

Denmark 42 24 64 <1.0 <1.0 1.5 

Estonia <10 <10 12 <1.0 <1.0 1.2 

Finland 51 29 78 1.2 <1.0 1.9 

France 6,161 3,624 9,327 13.2 7.7 19.9 

Germany 9,797 5,732 14,933 15.5 9.1 23.6 

Greece 3,313 1,971 4,945 41.6 24.7 62.1 

Hungary 1,261 741 1,913 17.5 10.3 26.6 

Ireland 95 55 145 2.6 1.5 4.0 

Italy 13,580 8,011 20,486 29.6 17.5 44.7 

Latvia 75 44 114 5.3 3.1 8.1 

Lithuania 87 51 133 4.0 2.4 6.2 

Luxembourg 24 14 36 4.9 2.9 7.5 

Malta 32 18 49 7.5 4.4 11.6 

Netherlands 1,696 992 2,589 13.2 7.7 20.1 

Poland 3,515 2,058 5,353 12.8 7.5 19.5 

Portugal 1,640 962 2,492 21.4 12.5 32.4 

Romania 2,226 1,313 3,359 16.0 9.4 24.1 

Slovakia 305 178 468 7.6 4.4 11.6 

Slovenia 195 114 298 12.2 7.1 18.6 

Spain 8,814 5,204 13,281 25.3 14.9 38.1 

Sweden 51 30 79 <1.0 <1.0 1.0 

Albania 321 188 487 15.8 9.2 23.9 

Andorra 12 <10 18 20.2 11.8 30.8 

Bosnia and Herzegovina 541 317 821 20.8 12.2 31.6 

Iceland <10 <1 <10 <1.0 <1.0 <1.0 

Kosovo  167 97 256 12.5 7.3 19.1 

Liechtenstein <10 <10 <10 8.7 5.1 13.3 

Monaco <10 <10 13 30.5 17.9 46.4 

Montenegro 75 44 114 17.3 10.1 26.4 

North Macedonia 110 64 167 8.3 4.9 12.7 

Norway 91 53 139 2.3 1.4 3.6 

San Marino <10 <10 <10 6.8 3.9 10.4 

Serbia 1,401 823 2,123 28.0 16.4 42.4 

Switzerland 769 450 1,174 11.7 6.8 17.8 

Türkiye 73,531 44,348 107,904 137.2 82.8 201.4 

EU27 58,008 34,129 87,801 17.5 10.3 26.6 

EEA32 132,403 78,982 197,024 33.5 20.0 49.9 

All countries 135,037 80,528 201,025 33.1 19.7 49.3 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.43: DM disease burden (DALY) attributable to NO2 for adults җ н5 years for 41 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  DALY (95 % CI: low, high) (a)  DALY/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 3,203 1,725 4,688 46.8 25.2 68.5 

Belgium 1,764 974 2,627 20.9 11.5 31.1 

Bulgaria 2,301 1,264 3,380 46.4 25.5 68.1 

Croatia 2,944 1,568 4,289 101.2 53.9 147.4 

Cyprus 2,018 1,131 2,852 212.6 119.2 300.5 

Czechia 2,893 1,552 4,283 36.1 19.4 53.4 

Denmark 135 72 201 3.2 1.7 4.7 

Estonia 27 14 41 2.7 1.4 4.1 

Finland 89 49 135 2.2 1.2 3.3 

France 12,883 7,148 18,923 27.5 15.3 40.4 

Germany 23,521 12,793 34,869 37.2 20.2 55.2 

Greece 7,696 4,362 10,973 96.6 54.8 137.8 

Hungary 3,327 1,819 4,874 46.2 25.3 67.7 

Ireland 251 135 373 7.0 3.8 10.4 

Italy 43,387 23,799 62,624 94.7 51.9 136.7 

Latvia 281 150 415 20.1 10.7 29.6 

Lithuania 289 154 429 13.4 7.1 19.9 

Luxembourg 54 29 81 11.3 6.1 16.9 

Malta 104 55 155 24.7 13.1 36.8 

Netherlands 3,762 2,051 5,597 29.2 15.9 43.4 

Poland 8,948 4,860 13,229 32.5 17.7 48.1 

Portugal 3,762 2,064 5,546 49.0 26.9 72.2 

Romania 5,952 3,284 8,635 42.7 23.6 61.9 

Slovakia 524 289 788 13.0 7.2 19.6 

Slovenia 363 200 542 22.7 12.5 33.9 

Spain 17,690 9,920 25,794 50.8 28.5 74.0 

Sweden 136 72 203 1.8 <1.0 2.7 

Albania 958 519 1,405 47.1 25.5 69.1 

Andorra 25 14 37 42.9 23.5 63.7 

Bosnia and Herzegovina 1,693 917 2,475 65.2 35.3 95.4 

Iceland <10 <10 <10 1.3 <1.0 2.0 

Kosovo  563 299 836 42.0 22.3 62.5 

Liechtenstein <10 <10 <10 8.7 5.1 13.3 

Monaco 18 <10 26 64.5 35.4 95.7 

Montenegro 237 127 351 55.0 29.5 81.4 

North Macedonia 319 171 474 24.3 13.0 36.1 

Norway 226 122 338 5.8 3.1 8.6 

San Marino <10 <10 <10 22.7 12.0 34.0 

Serbia 4,371 2,375 6,373 87.3 47.4 127.2 

Switzerland 1,481 815 2,211 22.5 12.4 33.5 

Türkiye 144,696 84,953 202,077 270.0 158.5 377.1 

EU27 148,302 81,534 216,549 44.9 24.7 65.5 

EEA32 294,711 167,427 421,184 74.6 42.4 106.6 

All countries 302,900 171,862 433,170 74.3 42.1 106.2 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one 
decimal place. 
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NO2 (long-term effects) and COPD (adults җ 25 years) 

 
Table A4.44: COPD disease burden (AD) attributable to NO2 for adults җ н5 years for 41 European 

countries (individual and total countries), in the EU27 and EEA32 in 2023 

  AD (95 % CI: low, high) (a)  AD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 136 58 210 2.0 <1.0 3.1 

Belgium 164 69 253 1.9 <1.0 3.0 

Bulgaria 61 26 94 1.2 <1.0 1.9 

Croatia 65 28 101 2.2 <1.0 3.5 

Cyprus 39 17 58 4.1 1.8 6.1 

Czechia 90 38 139 1.1 <1.0 1.7 

Denmark 14 <10 23 <1.0 <1.0 <1.0 

Estonia <1 <1 <1 <1.0 <1.0 <1.0 

Finland <10 <10 <10 <1.0 <1.0 <1.0 

France 370 159 566 <1.0 <1.0 1.2 

Germany 1,362 577 2,110 2.2 <1.0 3.3 

Greece 309 137 459 3.9 1.7 5.8 

Hungary 212 91 325 2.9 1.3 4.5 

Ireland 27 11 41 <1.0 <1.0 1.1 

Italy 1,944 841 2,949 4.2 1.8 6.4 

Latvia <10 <10 <10 <1.0 <1.0 <1.0 

Lithuania <10 <10 <10 <1.0 <1.0 <1.0 

Luxembourg <10 <10 <10 <1.0 <1.0 1.1 

Malta <10 <10 <10 <1.0 <1.0 1.0 

Netherlands 301 127 467 2.3 <1.0 3.6 

Poland 166 70 257 <1.0 <1.0 <1.0 

Portugal 98 42 151 1.3 <1.0 2.0 

Romania 291 126 442 2.1 <1.0 3.2 

Slovakia 10 <10 16 <1.0 <1.0 <1.0 

Slovenia <10 <10 13 <1.0 <1.0 <1.0 

Spain 735 319 1,113 2.1 <1.0 3.2 

Sweden <10 <10 11 <1.0 <1.0 <1.0 

Albania 37 16 58 1.8 <1.0 2.8 

Andorra <1 <1 <10 1.2 <1.0 1.9 

Bosnia and Herzegovina 56 24 85 2.1 <1.0 3.3 

Iceland <1 <1 <1 <1.0 <1.0 <1.0 

Kosovo  17 <10 27 1.3 <1.0 2.0 

Liechtenstein <1 <1 <1 1.5 <1.0 2.3 

Monaco <1 <1 <1 1.9 <1.0 2.9 

Montenegro <10 <10 11 1.7 <1.0 2.6 

North Macedonia 11 <10 16 <1.0 <1.0 1.3 

Norway 25 10 39 <1.0 <1.0 <1.0 

San Marino <1 <1 <1 1.0 <1.0 1.6 

Serbia 144 62 220 2.9 1.2 4.4 

Switzerland 87 37 134 1.3 <1.0 2.0 

Türkiye 5,003 2,294 7,199 9.3 4.3 13.4 

EU27 6,432 2,763 9,832 1.9 <1.0 3.0 

EEA32 11,547 5,105 17,206 2.9 1.3 4.4 

All countries 11,820 5,221 17,626 2.9 1.3 4.3 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.45: COPD disease burden (YLL) attributable to NO2 for adults җ н5 years for 41 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  YLL (95 % CI: low, high) (a)  YLL/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 1,512 645 2,328 22.1 9.4 34.0 

Belgium 2,005 850 3,103 23.7 10.1 36.8 

Bulgaria 662 283 1,016 13.3 5.7 20.5 

Croatia 618 263 951 21.2 9.0 32.7 

Cyprus 366 162 544 38.5 17.0 57.3 

Czechia 1,022 432 1,588 12.8 5.4 19.8 

Denmark 153 64 239 3.6 1.5 5.6 

Estonia <10 <10 <10 <1.0 <1.0 <1.0 

Finland 41 17 64 <1.0 <1.0 1.6 

France 4,239 1,821 6,479 9.1 3.9 13.8 

Germany 15,695 6,647 24,316 24.8 10.5 38.5 

Greece 2,470 1,094 3,669 31.0 13.7 46.1 

Hungary 2,519 1,079 3,863 35.0 15.0 53.6 

Ireland 279 117 434 7.8 3.3 12.1 

Italy 14,903 6,451 22,613 32.5 14.1 49.4 

Latvia 58 24 89 4.1 1.7 6.4 

Lithuania 68 29 106 3.1 1.3 4.9 

Luxembourg 39 16 61 8.1 3.4 12.7 

Malta 31 13 49 7.4 3.1 11.6 

Netherlands 3,461 1,463 5,374 26.8 11.3 41.7 

Poland 1,945 825 3,008 7.1 3.0 10.9 

Portugal 890 379 1,370 11.6 4.9 17.8 

Romania 3,283 1,420 4,986 23.6 10.2 35.8 

Slovakia 133 56 207 3.3 1.4 5.2 

Slovenia 94 40 146 5.9 2.5 9.1 

Spain 7,475 3,243 11,318 21.5 9.3 32.5 

Sweden 69 29 108 <1.0 <1.0 1.4 

Albania 336 143 517 16.5 7.0 25.4 

Andorra <10 <10 13 14.1 6.0 21.8 

Bosnia and Herzegovina 588 251 903 22.6 9.7 34.8 

Iceland <10 <10 <10 1.0 <1.0 1.6 

Kosovo  193 81 302 14.4 6.1 22.5 

Liechtenstein <10 <1 <10 6.9 2.9 10.8 

Monaco <10 <10 <10 21.2 9.0 32.8 

Montenegro 83 35 128 19.1 8.1 29.7 

North Macedonia 107 45 166 8.1 3.4 12.7 

Norway 261 109 407 6.7 2.8 10.4 

San Marino <10 <1 <10 7.7 3.2 12.1 

Serbia 1,519 651 2,327 30.3 13.0 46.5 

Switzerland 989 418 1,535 15.0 6.3 23.3 

Türkiye 52,563 24,106 75,634 98.1 45.0 141.1 

EU27 64,032 27,464 98,035 19.4 8.3 29.7 

EEA32 117,850 52,099 175,619 29.8 13.2 44.5 

All countries 120,691 53,312 179,987 29.6 13.1 44.1 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 

 
 
 



 

 

 

ETC HE Report 2025/8 100 

Table A4.46: COPD disease burden (YLD) attributable to NO2 for adults җ н5 years for 41 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  YLD (95 % CI: low, high) (a)  YLD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 538 306 752 7.9 4.5 11.0 

Belgium 500 283 700 5.9 3.4 8.3 

Bulgaria 338 192 471 6.8 3.9 9.5 

Croatia 221 125 308 7.6 4.3 10.6 

Cyprus 198 115 271 20.9 12.1 28.6 

Czechia 177 100 248 2.2 1.2 3.1 

Denmark 22 12 31 <1.0 <1.0 <1.0 

Estonia <10 <10 <10 <1.0 <1.0 <1.0 

Finland 15 <10 21 <1.0 <1.0 <1.0 

France 3,862 2,207 5,373 8.3 4.7 11.5 

Germany 5,253 2,977 7,366 8.3 4.7 11.7 

Greece 577 336 789 7.2 4.2 9.9 

Hungary 468 267 652 6.5 3.7 9.1 

Ireland 45 25 63 1.2 <1.0 1.7 

Italy 6,859 3,938 9,501 15.0 8.6 20.7 

Latvia 36 20 51 2.6 1.5 3.6 

Lithuania 79 45 111 3.7 2.1 5.1 

Luxembourg 18 10 26 3.8 2.1 5.3 

Malta <10 <10 <10 <1.0 <1.0 <1.0 

Netherlands 1,103 624 1,549 8.6 4.8 12.0 

Poland 883 501 1,237 3.2 1.8 4.5 

Portugal 663 378 927 8.6 4.9 12.1 

Romania 371 213 514 2.7 1.5 3.7 

Slovakia 90 51 126 2.2 1.3 3.1 

Slovenia 66 37 93 4.1 2.3 5.8 

Spain 2,374 1,365 3,284 6.8 3.9 9.4 

Sweden 10 <10 15 <1.0 <1.0 <1.0 

Albania 110 63 154 5.4 3.1 7.6 

Andorra <10 <10 10 12.8 7.2 17.9 

Bosnia and Herzegovina 179 102 250 6.9 3.9 9.6 

Iceland <1.0 <1.0 <10 <1.0 <1.0 <1.0 

Kosovo  56 32 79 4.2 2.4 5.9 

Liechtenstein <10 <1.0 <10 5.0 2.8 7.1 

Monaco <10 <10 <10 19.2 10.9 26.9 

Montenegro 26 15 36 6.0 3.4 8.4 

North Macedonia 38 21 53 2.9 1.6 4.0 

Norway 41 23 57 1.0 <1.0 1.5 

San Marino <1.0 <1.0 <10 3.5 2.0 4.9 

Serbia 464 265 646 9.3 5.3 12.9 

Switzerland 446 252 626 6.8 3.8 9.5 

Türkiye 38,216 22,721 51,291 71.3 42.4 95.7 

EU27 24,768 14,146 34,484 7.5 4.3 10.4 

EEA32 63,473 37,144 86,462 16.1 9.4 21.9 

All countries 64,359 37,648 87,699 15.8 9.2 21.5 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to 
one decimal place. 
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Table A4.47: COPD disease burden (DALY) attributable to NO2 for adults җ н5 years for 41 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  DALY (95 % CI: low, high) (a)  DALY/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 2,050 951 3,080 30.0 13.9 45.0 

Belgium 2,504 1,133 3,803 29.7 13.4 45.1 

Bulgaria 999 476 1,486 20.1 9.6 30.0 

Croatia 838 389 1,259 28.8 13.4 43.3 

Cyprus 564 277 815 59.4 29.1 85.8 

Czechia 1,199 532 1,836 15.0 6.6 22.9 

Denmark 174 76 270 4.1 1.8 6.3 

Estonia <10 <10 13 <1.0 <1.0 1.3 

Finland 55 25 84 1.3 <1.0 2.1 

France 8,100 4,028 11,852 17.3 8.6 25.3 

Germany 20,947 9,624 31,682 33.1 15.2 50.1 

Greece 3,047 1,429 4,458 38.2 17.9 56.0 

Hungary 2,987 1,346 4,516 41.5 18.7 62.7 

Ireland 323 143 496 9.0 4.0 13.8 

Italy 21,762 10,390 32,114 47.5 22.7 70.1 

Latvia 94 45 140 6.7 3.2 10.0 

Lithuania 147 73 217 6.8 3.4 10.0 

Luxembourg 57 27 87 11.9 5.5 18.0 

Malta 33 14 52 7.9 3.4 12.3 

Netherlands 4,564 2,087 6,922 35.4 16.2 53.7 

Poland 2,828 1,326 4,245 10.3 4.8 15.4 

Portugal 1,553 757 2,296 20.2 9.9 29.9 

Romania 3,654 1,633 5,500 26.2 11.7 39.5 

Slovakia 222 106 334 5.5 2.6 8.3 

Slovenia 160 77 238 10.0 4.8 14.9 

Spain 9,849 4,608 14,602 28.3 13.2 41.9 

Sweden 79 35 123 1.1 <1.0 1.6 

Albania 446 206 671 21.9 10.1 33.0 

Andorra 16 <10 23 26.8 13.2 39.7 

Bosnia and Herzegovina 767 353 1,153 29.5 13.6 44.4 

Iceland <10 <10 <10 1.4 <1.0 2.1 

Kosovo  249 113 380 18.6 8.4 28.4 

Liechtenstein <10 <10 <10 11.9 5.7 17.9 

Monaco 11 <10 16 40.4 19.9 59.7 

Montenegro 108 49 164 25.1 11.5 38.1 

North Macedonia 144 66 219 11.0 5.0 16.7 

Norway 301 132 464 7.7 3.4 11.9 

San Marino <10 <10 <10 11.2 5.2 17.0 

Serbia 1,983 916 2,973 39.6 18.3 59.4 

Switzerland 1,435 670 2,162 21.8 10.2 32.8 

Türkiye 90,779 46,827 126,925 169.4 87.4 236.9 

EU27 88,800 41,610 132,520 26.9 12.6 40.1 

EEA32 181,323 89,242 262,081 45.9 22.6 66.4 

All countries 185,050 90,960 267,686 45.4 22.3 65.6 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded to one 
decimal place. 
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NO2 (long-term effects) and stroke (adults җ 25 years) 

Table A4.48: Stroke disease burden (AD) attributable to NO2 for adults җ н5 years for 41 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  AD (95 % CI: low, high) (a)  AD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 100 17 181 1.5 <1.0 2.6 

Belgium 120 20 217 1.4 <1.0 2.6 

Bulgaria 499 85 898 10.1 1.7 18.1 

Croatia 71 12 128 2.4 <1.0 4.4 

Cyprus 41 <10 72 4.3 <1.0 7.6 

Czechia 88 15 161 1.1 <1.0 2.0 

Denmark <10 <10 11 <1.0 <1.0 <1.0 

Estonia <10 <1.0 <10 <1.0 <1.0 <1.0 

Finland <10 <1.0 <10 <1.0 <1.0 <1.0 

France 536 92 960 1.1 <1.0 2.1 

Germany 994 168 1,801 1.6 <1.0 2.8 

Greece 604 106 1,059 7.6 1.3 13.3 

Hungary 204 35 366 2.8 <1.0 5.1 

Ireland 13 <10 23 <1.0 <1.0 <1.0 

Italy 2,502 430 4,462 5.5 <1.0 9.7 

Latvia 47 <10 85 3.4 <1.0 6.1 

Lithuania 36 <10 66 1.7 <1.0 3.1 

Luxembourg <10 <1.0 <10 <1.0 <1.0 <1.0 

Malta <10 <1.0 <10 <1.0 <1.0 1.1 

Netherlands 210 35 380 1.6 <1.0 3.0 

Poland 478 81 865 1.7 <1.0 3.1 

Portugal 197 34 355 2.6 <1.0 4.6 

Romania 1,154 198 2,059 8.3 1.4 14.8 

Slovakia 35 <10 63 <1.0 <1.0 1.6 

Slovenia 30 <10 55 1.9 <1.0 3.4 

Spain 755 130 1,344 2.2 <1.0 3.9 

Sweden <10 <1.0 10 <1.0 <1.0 <1.0 

Albania 84 14 152 4.1 <1.0 7.5 

Andorra <10 <1.0 <10 1.8 <1.0 3.2 

Bosnia and Herzegovina 113 19 204 4.4 <1.0 7.9 

Iceland <1.0 <1.0 <1.0 <1.0 <1.0 0.1 

Kosovo  35 <10 64 2.6 <1.0 4.8 

Liechtenstein <1.0 <1.0 <1.0 <1.0 <1.0 1.7 

Monaco <1.0 <1.0 <10 2.7 <1.0 4.8 

Montenegro 14 <10 26 3.4 <1.0 6.1 

North Macedonia 21 <10 38 1.6 <1.0 2.9 

Norway 11 <10 19 <1.0 <1.0 <1.0 

San Marino <1.0 <1.0 <1.0 1.2 <1.0 2.3 

Serbia 294 50 528 5.9 1.0 10.5 

Switzerland 68 12 124 1.0 <1.0 1.9 

Türkiye 4,582 823 7,840 8.6 1.5 14.6 

EU27 8,736 1,497 15,643 2.6 <1.0 4.7 

EEA32 13,398 2,333 23,628 3.4 <1.0 6.0 

All countries 13,961 2,429 24,643 3.4 <1.0 6.0 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded 
to one decimal place. 
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Table A4.49: Stroke disease burden (YLL) attributable to NO2 for adults җ н5 years for 41 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  YLL (95 % CI: low, high) (a)  YLL/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 890 151 1,604 13.0 2.2 23.4 

Belgium 1,118 189 2,024 13.2 2.2 24.0 

Bulgaria 4,383 747 7,883 88.4 15.1 158.9 

Croatia 643 109 1,160 22.1 3.8 39.9 

Cyprus 433 76 761 45.6 8.0 80.1 

Czechia 839 142 1,523 10.5 1.8 19.0 

Denmark 58 <10 105 1.4 <1.0 2.5 

Estonia 13 <10 24 1.3 <1.0 2.3 

Finland 46 <10 85 1.1 <1.0 2.1 

France 5,176 885 9,281 11.1 1.9 19.8 

Germany 8,883 1,504 16,092 14.0 2.4 25.5 

Greece 4,809 841 8,439 60.4 10.6 105.9 

Hungary 1,911 326 3,434 26.5 4.5 47.7 

Ireland 129 22 234 3.6 <1.0 6.5 

Italy 19,324 3,324 34,462 42.2 7.3 75.2 

Latvia 389 66 705 27.8 4.7 50.4 

Lithuania 318 54 579 14.7 2.5 26.8 

Luxembourg 20 <10 37 4.2 <1.0 7.6 

Malta 25 <10 46 6.0 1.0 10.9 

Netherlands 1,867 316 3,388 14.5 2.4 26.3 

Poland 5,174 877 9,362 18.8 3.2 34.0 

Portugal 1,723 293 3,106 22.4 3.8 40.4 

Romania 10,638 1,829 18,980 76.3 13.1 136.2 

Slovakia 388 65 708 9.7 1.6 17.6 

Slovenia 263 44 477 16.5 2.8 29.9 

Spain 7,359 1,268 13,102 21.1 3.6 37.6 

Sweden 48 <10 88 <1.0 <1.0 1.2 

Albania 586 100 1,056 28.8 4.9 51.9 

Andorra <10 <10 18 17.0 2.9 30.8 

Bosnia and Herzegovina 1,062 181 1,912 40.9 7.0 73.6 

Iceland <10 <1.0 <10 <1.0 <1.0 <1.0 

Kosovo  357 60 650 26.7 4.5 48.6 

Liechtenstein 0 0 0 0 0 0 

Monaco <10 <10 13 25.6 4.3 46.3 

Montenegro 147 25 266 34.0 5.7 61.7 

North Macedonia 188 32 341 14.3 2.4 26.0 

Norway 100 17 181 2.5 <1.0 4.6 

San Marino <10 <1.0 <10 9.6 1.6 17.7 

Serbia 2,752 470 4,944 54.9 9.4 98.7 

Switzerland 591 100 1,072 9.0 1.5 16.3 

Türkiye 52,509 9,435 89,848 98.0 17.6 167.7 

EU27 76,866 13,165 137,689 23.3 4.0 41.7 

EEA32 130,067 22,717 228,793 32.9 5.8 57.9 

All countries 135,177 23,587 237,996 33.2 5.8 58.4 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded 
to one decimal place. 
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Table A4.50: Stroke disease burden (YLD) attributable to NO2 for adults җ н5 years for 41 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  YLD (95 % CI: low, high) (a)  YLD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 543 281 788 7.9 4.1 11.5 

Belgium 248 128 361 2.9 1.5 4.3 

Bulgaria 791 410 1,147 16.0 8.3 23.1 

Croatia 351 182 510 12.1 6.2 17.5 

Cyprus 271 143 387 28.6 15.1 40.8 

Czechia 312 161 454 3.9 2.0 5.7 

Denmark 27 14 40 <1.0 <1.0 <1.0 

Estonia <10 <10 <10 <1.0 <1.0 <1.0 

Finland 22 11 33 <1.0 <1.0 <1.0 

France 2,307 1,199 3,336 4.9 2.6 7.1 

Germany 5,547 2,862 8,073 8.8 4.5 12.8 

Greece 1,539 812 2,194 19.3 10.2 27.5 

Hungary 653 339 945 9.1 4.7 13.1 

Ireland 47 24 68 1.3 <1.0 1.9 

Italy 6,211 3,239 8,947 13.6 7.1 19.5 

Latvia 28 14 40 2.0 1.0 2.9 

Lithuania 84 43 122 3.9 2.0 5.7 

Luxembourg <10 <10 14 2.0 1.0 3.0 

Malta <10 <10 <10 <1.0 <1.0 <1.0 

Netherlands 999 515 1,456 7.8 4.0 11.3 

Poland 1,681 868 2,444 6.1 3.2 8.9 

Portugal 704 364 1,021 9.2 4.7 13.3 

Romania 1,090 568 1,571 7.8 4.1 11.3 

Slovakia 191 98 279 4.7 2.4 6.9 

Slovenia 90 46 131 5.6 2.9 8.2 

Spain 2,652 1,385 3,816 7.6 4.0 11.0 

Sweden 19 <10 28 <1.0 <1.0 <1.0 

Albania 116 60 169 5.7 3.0 8.3 

Andorra <10 <10 <10 7.6 3.9 11.0 

Bosnia and Herzegovina 191 99 277 7.4 3.8 10.7 

Iceland <1.0 <1.0 <10 <1.0 <1.0 <1.0 

Kosovo  59 30 87 4.4 2.3 6.5 

Liechtenstein <10 <1.0 <10 4.8 2.5 7.1 

Monaco <10 <10 <10 11.4 5.9 16.6 

Montenegro 26 13 37 5.9 3.0 8.6 

North Macedonia 38 20 55 2.9 1.5 4.2 

Norway 48 24 70 1.2 <1.0 1.8 

San Marino <1.0 <1.0 <10 3.1 1.6 4.6 

Serbia 495 257 717 9.9 5.1 14.3 

Switzerland 455 234 662 6.9 3.6 10.0 

Türkiye 12,212 6,558 17,123 22.8 12.2 32.0 

EU27 26,423 13,724 38,213 8.0 4.2 11.6 

EEA32 39,140 20,543 56,071 9.9 5.2 14.2 

All countries 40,073 21,026 57,425 9.8 5.2 14.1 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded 
to one decimal place. 
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Table A4.51: Stroke disease burden (DALY) attributable to NO2 for adults җ н5 years for 41 European 
countries (individual and total countries), in the EU27 and EEA32 in 2023 

  DALY (95 % CI: low, high) (a)  DALY/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 1,433 432 2,392 20.9 6.3 35.0 

Belgium 1,366 318 2,385 16.2 3.8 28.3 

Bulgaria 5,174 1,158 9,030 104.3 23.3 182.0 

Croatia 995 291 1,670 34.2 10.0 57.4 

Cyprus 704 218 1,148 74.2 23.0 120.9 

Czechia 1,151 302 1,977 14.4 3.8 24.7 

Denmark 85 24 145 2.0 <1.0 3.4 

Estonia 16 <10 28 1.6 <1.0 2.8 

Finland 68 19 117 1.7 <1.0 2.9 

France 7,483 2,084 12,617 16.0 4.5 27.0 

Germany 14,430 4,366 24,165 22.8 6.9 38.2 

Greece 6,348 1,653 10,633 79.7 20.8 133.5 

Hungary 2,564 665 4,380 35.6 9.2 60.8 

Ireland 176 46 302 4.9 1.3 8.4 

Italy 25,535 6,564 43,410 55.7 14.3 94.7 

Latvia 416 80 746 29.8 5.7 53.3 

Lithuania 402 97 701 18.6 4.5 32.5 

Luxembourg 30 <10 51 6.2 1.7 10.6 

Malta 28 <10 49 6.6 1.3 11.8 

Netherlands 2,866 831 4,844 22.2 6.4 37.6 

Poland 6,855 1,745 11,806 24.9 6.3 42.9 

Portugal 2,427 658 4,128 31.6 8.6 53.7 

Romania 11,728 2,398 20,551 84.1 17.2 147.4 

Slovakia 579 163 987 14.4 4.1 24.5 

Slovenia 353 91 608 22.1 5.7 38.1 

Spain 10,010 2,653 16,918 28.7 7.6 48.6 

Sweden 67 18 116 <1.0 <1.0 1.5 

Albania 702 160 1,225 34.5 7.9 60.2 

Andorra 14 <10 24 24.6 6.8 41.8 

Bosnia and Herzegovina 1,253 280 2,189 48.3 10.8 84.3 

Iceland <10 <1.0 <10 <1.0 <1.0 1.3 

Kosovo  416 90 737 31.1 6.8 55.1 

Liechtenstein <10 <1.0 <10 4.8 2.5 7.1 

Monaco 10 <10 17 37.0 10.2 63.0 

Montenegro 172 38 303 39.9 8.8 70.4 

North Macedonia 226 51 396 17.2 3.9 30.2 

Norway 147 41 251 3.8 1.1 6.4 

San Marino <10 <1.0 <10 12.8 3.2 22.2 

Serbia 3,247 727 5,660 64.8 14.5 113.0 

Switzerland 1,045 334 1,734 15.9 5.1 26.3 

Türkiye 64,721 15,993 106,970 120.8 29.8 199.6 

EU27 103,289 26,889 175,902 31.2 8.1 53.2 

EEA32 169,207 43,259 284,864 42.8 11.0 72.1 

All countries 175,250 44,613 295,421 43.0 10.9 72.4 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded 
to one decimal place. 
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O3 (long-term effects, peak season) and all-cause mortality 

Table A4.52: All-cause mortality disease burden (AD) attributable to O3 for adults  җ 25 years for 41 
European countries (individual and total countries), in the EU27 and EEA32 in 2023 

 AD (95 % CI: low, high) (a)  AD/105 inhabitants җ 25 years 

(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria  1,278  0  2,502  18.7 0.0 36.6 

Belgium  1,173  0  2,307  13.9 0.0 27.3 

Bulgaria  861  0  1,695  17.4 0.0 34.2 

Croatia  776  0  1,515  26.7 0.0 52.1 

Cyprus  82  0  160  8.6 0.0 16.9 

Czechia  1,626  0  3,183  20.3 0.0 39.7 

Denmark  564  0  1,111  13.3 0.0 26.1 

Estonia  147  0  290  14.6 0.0 28.8 

Finland  505  0  996  12.3 0.0 24.2 

France  7,262  0  14,250  15.5 0.0 30.4 

Germany  13,063  0  25,620  20.7 0.0 40.5 

Greece  1,953  0  3,818  24.5 0.0 47.9 

Hungary  1,811  0  3,547  25.1 0.0 49.3 

Ireland  223  0  440  6.2 0.0 12.2 

Italy  11,230  0  21,918  24.5 0.0 47.8 

Latvia  301  0  592  21.5 0.0 42.3 

Lithuania  455  0  892  21.1 0.0 41.3 

Luxembourg  52  0  102  10.8 0.0 21.1 

Malta  63  0  124  15.1 0.0 29.6 

Netherlands  1,795  0  3,529  13.9 0.0 27.4 

Poland  5,187  0  10,173  18.8 0.0 37.0 

Portugal  1,321  0  2,594  17.2 0.0 33.8 

Romania  2,612  0  5,133  18.7 0.0 36.8 

Slovakia  692  0  1,356  17.2 0.0 33.7 

Slovenia  298  0  583  18.6 0.0 36.5 

Spain  6,527  0  12,761  18.7 0.0 36.6 

Sweden  819  0  1,613  10.9 0.0 21.5 

Albania  576  0  1,128  28.3 0.0 55.5 

Andorra  9  0  17  15.3 0.0 30.0 

Bosnia and Herzegovina  889  0  1,734  34.2 0.0 66.8 

Iceland  19  0  38  7.3 0.0 14.3 

Kosovo   298  0  585  22.3 0.0 43.7 

Liechtenstein  4  0  9  14.7 0.0 28.8 

Monaco  6  0  12  23.3 0.0 45.4 

Montenegro  135  0  263  31.2 0.0 61.1 

North Macedonia  288  0  565  21.9 0.0 43.1 

Norway  383  0  754  9.8 0.0 19.3 

San Marino  6  0  12  24.0 0.0 46.9 

Serbia  1,165  0  2,286  23.3 0.0 45.6 

Switzerland  1,070  0  2,093  16.2 0.0 31.7 

Türkiye  3,457  0  6,794  6.5 0.0 12.7 

EU27 62,676 0 122,805 19.0 0.0 37.2 

EEA32 67,610 0 132,493 17.1 0.0 33.5 

All countries 70,981 0 139,096 17.4 0.0 34.1 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded 
to one decimal place. 
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Table A4.53: All-cause mortality disease burden (YLL) attributable to O3 for adults җ 25 years for 41 
European countries (individual and total countries), in the EU27 and EEA32 in 2023 

 YLL (95 % CI: low, high) (a)  YLL/105 inhabitants җ 25 years 

(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria  12,759  0  24,977  186.5 0.0 365.1 

Belgium  12,166  0  23,920  144.1 0.0 283.4 

Bulgaria  9,356  0  18,412  188.6 0.0 371.2 

Croatia  7,792  0  15,225  267.8 0.0 523.2 

Cyprus  888  0  1,745  93.5 0.0 183.8 

Czechia  17,795  0  34,842  222.0 0.0 434.7 

Denmark  5,910  0  11,636  138.9 0.0 273.4 

Estonia  1,601  0  3,153  159.4 0.0 313.9 

Finland  4,937  0  9,734  120.1 0.0 236.8 

France  79,724  0  156,424  170.4 0.0 334.2 

Germany  131,254  0  257,434  207.6 0.0 407.2 

Greece  18,709  0  36,581  234.9 0.0 459.2 

Hungary  19,540  0  38,268  271.3 0.0 531.4 

Ireland  2,553  0  5,042  71.0 0.0 140.3 

Italy  106,745  0  208,330  233.0 0.0 454.7 

Latvia  3,304  0  6,494  236.1 0.0 464.1 

Lithuania  5,112  0  10,029  236.8 0.0 464.5 

Luxembourg  582  0  1,143  120.5 0.0 236.7 

Malta  711  0  1,390  169.5 0.0 331.2 

Netherlands  18,639  0  36,639  144.6 0.0 284.2 

Poland  62,481  0  122,552  227.0 0.0 445.3 

Portugal  13,682  0  26,870  178.1 0.0 349.8 

Romania  29,854  0  58,666  214.2 0.0 420.9 

Slovakia  8,469  0  16,606  210.5 0.0 412.7 

Slovenia  3,228  0  6,318  202.0 0.0 395.3 

Spain  69,007  0  134,915  198.1 0.0 387.2 

Sweden  7,906  0  15,578  105.4 0.0 207.7 

Albania  5,848  0  11,454  287.5 0.0 563.0 

Andorra  97  0  190  168.0 0.0 329.7 

Bosnia and Herzegovina  9,235  0  18,013  355.8 0.0 694.0 

Iceland  213  0  419  79.7 0.0 157.2 

Kosovo   3,348  0  6,575  250.2 0.0 491.4 

Liechtenstein  54  0  106  180.8 0.0 354.0 

Monaco  69  0  135  255.8 0.0 498.6 

Montenegro  1,470  0  2,876  341.0 0.0 667.4 

North Macedonia  2,716  0  5,337  206.8 0.0 406.4 

Norway  3,869  0  7,623  98.9 0.0 194.9 

San Marino  60  0  117  228.0 0.0 445.4 

Serbia  12,104  0  23,747  241.6 0.0 474.1 

Switzerland  10,795  0  21,115  163.8 0.0 320.3 

Türkiye  48,599  0  95,513  90.7 0.0 178.2 

EU27 654,707 0 1,282,921 198.1 0.0 388.1 

EEA32 718,237 0 1,407,697 181.9 0.0 356.4 

All countries 753,183 0 1,476,142 184.7 0.0 362.0 

Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded 
to one decimal place. 
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O3 (long-term effects, peak season) and COPD mortality (adults җ н5 years) 

 
Table A4.54: COPD mortality disease burden (AD) attributable to O3 for adults җ 25 years for 41 

European countries (individual and total countries), in the EU27 and EEA32 in 2023 

  AD (95 % CI: low, high) (a)  AD/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр years 
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 184 176 196 2.7 2.6 2.9 

Belgium 186 177 198 2.2 2.1 2.4 

Bulgaria 38 36 40 <1.0 <1.0 <1.0 

Croatia 92 88 98 3.2 3.0 3.4 

Cyprus <10 <10 <10 <1.0 <1.0 1.0 

Czechia 191 182 204 2.4 2.3 2.5 

Denmark 148 141 158 3.5 3.3 3.7 

Estonia <10 <10 <10 <1.0 <1.0 <1.0 

Finland 46 44 50 1.1 1.1 1.2 

France 504 482 538 1.1 1.0 1.2 

Germany 1,892 1,807 2,019 3.0 2.9 3.2 

Greece 196 187 209 2.5 2.3 2.6 

Hungary 291 278 310 4.0 3.9 4.3 

Ireland 46 44 49 1.3 1.2 1.4 

Italy 1,430 1,367 1,524 3.1 3.0 3.3 

Latvia 11 11 12 <1.0 <1.0 <1.0 

Lithuania 21 20 23 <1.0 <1.0 1.0 

Luxembourg <10 <10 <10 1.5 1.4 1.6 

Malta <10 <10 <10 1.8 1.7 1.9 

Netherlands 298 284 318 2.3 2.2 2.5 

Poland 275 263 294 <1.0 <1.0 1.1 

Portugal 106 102 114 1.4 1.3 1.5 

Romania 211 202 225 1.5 1.4 1.6 

Slovakia 26 25 28 <1.0 <1.0 <1.0 

Slovenia 15 15 16 <1.0 <1.0 1.0 

Spain 691 660 737 2.0 1.9 2.1 

Sweden 110 105 117 1.5 1.4 1.6 

Albania 47 45 50 2.3 2.2 2.5 

Andorra <1.0 <1.0 <1.0 1.1 1.0 1.2 

Bosnia and Herzegovina 72 69 77 2.8 2.7 3.0 

Iceland <10 <10 <10 1.2 1.2 1.3 

Kosovo  25 24 26 1.9 1.8 2.0 

Liechtenstein <1.0 <1.0 <1.0 3.0 2.8 3.2 

Monaco <1.0 <1.0 <1.0 1.6 1.5 1.7 

Montenegro <10 <10 <10 2.0 1.9 2.1 

North Macedonia 19 19 21 1.5 1.4 1.6 

Norway 94 90 101 2.4 2.3 2.6 

San Marino <1.0 <1.0 <1.0 3.1 3.0 3.3 

Serbia 101 97 108 2.0 1.9 2.2 

Switzerland 132 126 141 2.0 1.9 2.1 

Türkiye 579 553 618 1.1 1.0 1.2 

EU27 7,041 6,724 7,511 2.1 2.0 2.3 

EEA32 7,850 7,497 8,375 2.0 1.9 2.1 

All countries 8,125 7,760 8,669 2.0 1.9 2.1 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded 
to one decimal place. 
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Table A4.55: COPD mortality disease burden (YLL) attributable to O3 for adults җ 25 years for 41 
European countries (individual and total countries), in the EU27 and EEA32 in 2023 

  YLL (95 % CI: low, high) (a)  YLL/105 ƛƴƘŀōƛǘŀƴǘǎ җ нр ȅŜŀǊǎ  
(95 % CI: low, high) (b) 

Country mean low high mean low high 

Austria 2,042 1,950 2,177 29.8 28.5 31.8 

Belgium 2,275 2,171 2,430 27.0 25.7 28.8 

Bulgaria 408 389 436 8.2 7.8 8.8 

Croatia 868 829 925 29.8 28.5 31.8 

Cyprus 86 82 92 9.1 8.7 9.7 

Czechia 2,174 2,076 2,318 27.1 25.9 28.9 

Denmark 1,559 1,488 1,666 36.6 35.0 39.1 

Estonia 96 91 102 9.5 9.1 10.2 

Finland 539 514 576 13.1 12.5 14.0 

France 5,774 5,512 6,162 12.3 11.8 13.2 

Germany 21,804 20,819 23,268 34.5 32.9 36.8 

Greece 1,563 1,493 1,666 19.6 18.7 20.9 

Hungary 3,456 3,301 3,686 48.0 45.8 51.2 

Ireland 484 462 518 13.5 12.8 14.4 

Italy 10,965 10,479 11,685 23.9 22.9 25.5 

Latvia 132 126 141 9.5 9.0 10.1 

Lithuania 231 220 246 10.7 10.2 11.4 

Luxembourg 82 79 88 17.0 16.3 18.2 

Malta 83 80 89 19.9 19.0 21.2 

Netherlands 3,426 3,270 3,658 26.6 25.4 28.4 

Poland 3,224 3,078 3,441 11.7 11.2 12.5 

Portugal 966 922 1,032 12.6 12.0 13.4 

Romania 2,379 2,271 2,540 17.1 16.3 18.2 

Slovakia 335 320 358 8.3 8.0 8.9 

Slovenia 167 160 178 10.5 10.0 11.2 

Spain 7,026 6,713 7,491 20.2 19.3 21.5 

Sweden 1,102 1,051 1,177 14.7 14.0 15.7 

Albania 423 404 452 20.8 19.9 22.2 

Andorra <10 <10 <10 12.4 11.8 13.2 

Bosnia and Herzegovina 766 732 816 29.5 28.2 31.4 

Iceland 36 34 38 13.5 12.8 14.4 

Kosovo  275 262 293 20.5 19.6 21.9 

Liechtenstein <10 <10 <10 13.8 13.2 14.7 

Monaco <10 <10 <10 18.5 17.7 19.7 

Montenegro 97 93 104 22.5 21.5 24.0 

North Macedonia 196 187 210 15.0 14.3 16.0 

Norway 986 941 1,054 25.2 24.1 26.9 

San Marino <10 <10 <10 23.8 22.7 25.3 

Serbia 1,073 1,024 1,145 21.4 20.4 22.9 

Switzerland 1,508 1,441 1,608 22.9 21.9 24.4 

Türkiye 6,085 5,807 6,497 11.4 10.8 12.1 

EU27 73,245 69,946 78,145 22.2 21.2 23.6 

EEA32 81,864 78,174 87,347 20.7 19.8 22.1 

All countries 84,713 80,894 90,385 20.8 19.8 22.2 

 Notes:  (a) Total and national data are rounded to the nearest integer; (b) Total and national data are rounded 
to one decimal place. 
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Annex 5 Glossary 

Table A5.1: Terms used in this report and their description   
¢ŜǊƳ  5ŜǎŎǊƛǇǝƻƴ 

!ƭƭπŎŀǳǎŜ 
ƳƻǊǘŀƭƛǘȅ ǾǎΦ 
ŎŀǳǎŜπǎǇŜŎƛŬŎ 
ƳƻǊǘŀƭƛǘȅ  

9.5 ƳƻǊǘŀƭƛǘȅ ŜǎǝƳŀǘŜǎ ŦƻǊ ŀƛǊ Ǉƻƭƭǳǘŀƴǘǎ Ŏŀƴ ōŜ ŎŀƭŎǳƭŀǘŜŘ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ŀƭƭπŎŀǳǎŜ ƴŀǘǳǊŀƭ ƳƻǊǘŀƭƛǘȅ 
ŀƴŘ ŎŀǳǎŜπǎǇŜŎƛŬŎ ƳƻǊǘŀƭƛǘȅΦ CƻǊ ǘƘŜ ŀƭƭπŎŀǳǎŜ ƳƻǊǘŀƭƛǘȅ ŀǇǇǊƻŀŎƘΣ ǘƘŜ ŜũŜŎǘ ƳŜŀǎǳǊŜǎ ŦǊƻƳ 
ŜǇƛŘŜƳƛƻƭƻƎƛŎŀƭ ǎǘǳŘƛŜǎ ŀǊŜ ŎƻƳōƛƴŜŘ ǿƛǘƘ Řŀǘŀ ƻƴ ǘƘŜ ƻǾŜǊŀƭƭ ƴƻƴπŀŎŎƛŘŜƴǘŀƭ ƴŀǘǳǊŀƭ ƳƻǊǘŀƭƛǘȅ ƛƴ ŀ 
ǇƻǇǳƭŀǝƻƴΦ CƻǊ ǘƘŜ ŎŀǳǎŜπǎǇŜŎƛŬŎ ŀǇǇǊƻŀŎƘΣ ƻƴƭȅ ŜũŜŎǘ ŜǎǝƳŀǘŜǎ ŦƻǊ ǎƛƴƎƭŜ ŘƛǎŜŀǎŜǎΣ ǎƘƻǿƛƴƎ ŀ ŎƭŜŀǊ 
Ŏŀǳǎŀƭ ǊŜƭŀǝƻƴǎƘƛǇ ǿƛǘƘ ǘƘŜ Ǌƛǎƪ ŦŀŎǘƻǊΣ ŀǊŜ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ ƘŜŀƭǘƘ ŘŀǘŀΦ .ƻǘƘ ŀǇǇǊƻŀŎƘŜǎ 
ƘŀǾŜ ǘƘŜƛǊ ǎǘǊŜƴƎǘƘǎ ŀƴŘ ƭƛƳƛǘŀǝƻƴǎΦ ¢ƘŜ ŀƭƭπŎŀǳǎŜ ƳƻǊǘŀƭƛǘȅ ŀǇǇǊƻŀŎƘ ƛƴŎƭǳŘŜǎ ŘƛǎŜŀǎŜǎ ǘƘŀǘ ŀǊŜ 
ǇǊƻōŀōƭȅ ƴƻǘ Ŏŀǳǎŀƭƭȅ ǊŜƭŀǘŜŘ ǘƻ ŀƛǊ ǇƻƭƭǳǘŀƴǘǎΣ ǿƘƛŎƘ ƳƛƎƘǘ ǊŜǎǳƭǘ ƛƴ ŀƴ ƻǾŜǊŜǎǝƳŀǝƻƴ ƻŦ ǘƘŜ ŘƛǎŜŀǎŜ 
ōǳǊŘŜƴΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ƛƴ ǘƘŜ ŎŀǳǎŜπǎǇŜŎƛŬŎ ŀǇǇǊƻŀŎƘ ǊƛǎƪπƻǳǘŎƻƳŜπǇŀƛǊǎ Ŏŀƴ ōŜ ƳƛǎǎŜŘ ƻǳǘΣ 
ǇǊƻōŀōƭȅ ƭŜŀŘƛƴƎ ǘƻ ŀƴ ǳƴŘŜǊŜǎǝƳŀǝƻƴ ƻŦ ǘƘŜ ŘƛǎŜŀǎŜ ōǳǊŘŜƴΦ  

!ǧǊƛōǳǘŀōƭŜ 
5ŜŀǘƘ 

!ƴ ŀǧǊƛōǳǘŀōƭŜ ŘŜŀǘƘ ƛǎ ŘŜŬƴŜŘ ŀǎ ŀ ŘŜŀǘƘ ǿƘƛŎƘ ƛǎ ǎǘŀǝǎǝŎŀƭƭȅ ŀǧǊƛōǳǘŀōƭŜ ǘƻ ǘƘŜ ŜȄǇƻǎǳǊŜ ǘƻǿŀǊŘǎ ŀ 
Ǌƛǎƪ ŦŀŎǘƻǊΣ ŜΦƎΦ taнΦрΦ ¢ƘŜ ŀǧǊƛōǳǝƻƴ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŜǾƛŘŜƴŎŜ ŦǊƻƳ ǎǘǳŘƛŜǎ ŦƻǊ ǘƘŜ Ŏŀǳǎŀƭ ƭƛƴƪ 
ōŜǘǿŜŜƴ ŀ Ǌƛǎƪ ŦŀŎǘƻǊ ŀƴŘ ǘƘŜ ƘŜŀƭǘƘ ƻǳǘŎƻƳŜ ƭŜŀŘƛƴƎ ǘƻ ŘŜŀǘƘΦ 

/ƻƴŎŜƴǘǊŀǝƻƴπ
wŜǎǇƻƴǎŜ 
CǳƴŎǝƻƴ ό/wCύ 

¢ƘŜ /ƻƴŎŜƴǘǊŀǝƻƴπwŜǎǇƻƴǎŜ CǳƴŎǝƻƴ ό/wCύ ƛǎ ǘƘŜ ƳŀǘƘŜƳŀǝŎŀƭ ǊŜǇǊŜǎŜƴǘŀǝƻƴ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ 
ōŜǘǿŜŜƴ ŀ Ǌƛǎƪ ŦŀŎǘƻǊ όŜΦƎΦ taнΦр ŎƻƴŎŜƴǘǊŀǝƻƴύ ŀƴŘ ŀ ƘŜŀƭǘƘ ƻǳǘŎƻƳŜ όŜΦƎΦ ƭǳƴƎ ŎŀƴŎŜǊύΦ ¢ƘŜ ǎƛƳǇƭŜǎǘ 
ǊŜƭŀǝƻƴǎƘƛǇ ƛǎ ŀ ƭƛƴŜŀǊ ǊŜƎǊŜǎǎƛƻƴΣ ōǳǘ Ƴŀƴȅ ǎǘǳŘƛŜǎ ƘŀǾŜ ǎƘƻǿƴ ŀ ǎǳǇǊŀƭƛƴŜŀǊ ǊŜƭŀǝƻƴǎƘƛǇ ōŜǘǿŜŜƴ 
ŀƛǊ Ǉƻƭƭǳǝƻƴ ŀƴŘ ǘƘŜ Ǌƛǎƪ ŦƻǊ ƘŜŀƭǘƘ ƻǳǘŎƻƳŜǎΦ ! /wC ŘŜǎŎǊƛōŜǎ ǘƘŜ ŎƘŀƴƎŜ ƻŦ ŀƴ ŜũŜŎǘ ƳŜŀǎǳǊŜ όŜΦƎΦ 
IwΣ wwύ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŎƘŀƴƎŜ ƻŦ ŜΦƎΦ ǘƘŜ ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ ŀ ŎŜǊǘŀƛƴ ŀƛǊ Ǉƻƭƭǳǘŀƴǘ ƛƴ ǘƘŜ ŀƛǊΦ 

/ƻǳƴǘŜǊŦŀŎǘǳŀƭ 
ŜȄǇƻǎǳǊŜ  

Lƴ ǘƘŜ ŜǎǝƳŀǝƻƴ ƻŦ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ōǳǊŘŜƴ ƻŦ ŘƛǎŜŀǎŜΣ ŀ ŎƻǳƴǘŜǊŦŀŎǘǳŀƭ ŜȄǇƻǎǳǊŜ ŘŜǎŎǊƛōŜǎ ŀƴ 
ŀƭǘŜǊƴŀǝǾŜ ƘȅǇƻǘƘŜǝŎŀƭ ŜȄǇƻǎǳǊŜ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƻƴŜ ŎǳǊǊŜƴǘƭȅ ƻōǎŜǊǾŜŘ ƛƴ ŀ ǇƻǇǳƭŀǝƻƴΦ ¢ƘŜ 
ƘȅǇƻǘƘŜǝŎŀƭ ŜȄǇƻǎǳǊŜ ƛǎ Ƴƻǎǘƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀ ƭƻǿŜǊ Ǌƛǎƪ ŀƴŘ ƻƊŜƴ ǿƛǘƘ ŀ άƴƻπǊƛǎƪέ ŘŜŬƴŜŘ ŀǎ ŀ 
wŜƭŀǝǾŜ wƛǎƪ ƻŦ мΦ {ȅƴƻƴȅƳǎ ŀǊŜ ŀƭǎƻ ŎƻǳƴǘŜǊŦŀŎǘǳŀƭ ǾŀƭǳŜ ƻǊ ŎƻǳƴǘŜǊŦŀŎǘǳŀƭ ŎƻƴŎŜƴǘǊŀǝƻƴΦ  

5ƛǎŀōƛƭƛǘȅ 5ƛǎŀōƛƭƛǘȅ ƛǎ ǳƴŘŜǊǎǘƻƻŘ ŀǎ ŀƴȅ ǊŜŘǳŎǝƻƴ ŦǊƻƳ ǘƘŜ ǎǘŀǘŜ ƻŦ Ŧǳƭƭ ƘŜŀƭǘƘ ŘǳŜ ǘƻ ŀ ŘƛǎŜŀǎŜ ƻǊ ƛƴƧǳǊȅΦ 

5ƛǎŀōƛƭƛǘȅ 
²ŜƛƎƘǘ 

¢ƘŜ Řƛǎŀōƛƭƛǘȅ ǿŜƛƎƘǘ ƛǎ ŀ ǿŜƛƎƘǝƴƎ ŦŀŎǘƻǊ ǊŜǇǊŜǎŜƴǝƴƎ ǘƘŜ ǎŜǾŜǊƛǘȅ ƻŦ ŀ ŘƛǎŜŀǎŜ ƻǊ ŀƴ ƛƴƧǳǊȅ ƻƴ ŀ ǎŎŀƭŜ 
ŦǊƻƳ л όŦǳƭƭ ƘŜŀƭǘƘύ ǘƻ м όƳƻǎǘ ǎŜǾŜǊŜ ƘŜŀƭǘƘ ǎǘŀǘŜ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ŘŜŀǘƘύΦ 

5ƛǎŀōƛƭƛǘȅπ
!ŘƧǳǎǘŜŘ [ƛŦŜ 
¸ŜŀǊ ό5![¸ύ 

¢ƘŜ 5ƛǎŀōƛƭƛǘȅπ!ŘƧǳǎǘŜŘ [ƛŦŜ ¸ŜŀǊ ƛǎ ŀƴ ƛƴŘƛŎŀǘƻǊ ƻŦ ǘƘŜ ōǳǊŘŜƴ ƻŦ ŘƛǎŜŀǎŜ ŀƴŘ Ŏƻǳƴǘǎ ƭƻǎǎŜǎ ƻŦ ƘŜŀƭǘƘȅ 
ƭƛŦŜ ȅŜŀǊǎ ǊŜǎǳƭǝƴƎ ŦǊƻƳ ŀ ŘƛǎŜŀǎŜ ƻǊ ŀǧǊƛōǳǘŀōƭŜ ǘƻ ŀ ŎŜǊǘŀƛƴ Ǌƛǎƪ ŦŀŎǘƻǊΦ ¢ƘŜ 5![¸ ŎƻƳōƛƴŜǎ ǘƘŜ 
ǇƻǇǳƭŀǝƻƴπōŀǎŜŘ ƳƻǊǘŀƭƛǘȅ ό¸[[ύ ŀƴŘ ƳƻǊōƛŘƛǘȅ ό¸[5ύ ŜũŜŎǘǎ ŀƴŘ ƛǎ ŀ ǿƛŘŜƭȅ ǳǎŜŘ ǎǳƳƳŀǊȅ ƳŜŀǎǳǊŜ 
ƻŦ ǇƻǇǳƭŀǝƻƴ ƘŜŀƭǘƘΦ Lǘ ƛǎ ǳǎŜŘ ǘƻ ŎƻƳǇŀǊŜ ǘƘŜ ǇƻǇǳƭŀǝƻƴ ƘŜŀƭǘƘ ƛƳǇŀŎǘǎ ƻŦ ŘƛǎŜŀǎŜǎΣ ƛƴƧǳǊƛŜǎ ŀƴŘ Ǌƛǎƪ 
ŦŀŎǘƻǊǎΦ 

9ũŜŎǘ ƳŜŀǎǳǊŜ 
ǎǳŎƘ ŀǎ IŀȊŀǊŘ 
wŀǝƻ ƻǊ 
wŜƭŀǝǾŜ wƛǎƪ 

9ũŜŎǘ ƳŜŀǎǳǊŜǎ ƛƴ ǘƘŜ ŬŜƭŘ ƻŦ ŜǇƛŘŜƳƛƻƭƻƎȅ ŀǊŜ ǳǎŜŘ ǘƻ ǉǳŀƴǝŦȅ ǘƘŜ ǎǘǊŜƴƎǘƘ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ 
ōŜǘǿŜŜƴ ŜȄǇƻǎǳǊŜǎ ŀƴŘ ƻǳǘŎƻƳŜǎΦ CƻǊ ŜȄŀƳǇƭŜΣ IŀȊŀǊŘ wŀǝƻǎ όIwύ ƻǊ wŜƭŀǝǾŜ wƛǎƪ όwwύ ŀǊŜ ǳǎŜŘ ƛƴ 
ŎƻƘƻǊǘ ǎǘǳŘƛŜǎ ŀƴŘ ǉǳŀƴǝŦȅ ǘƘŜ Ǌƛǎƪ ƻŦ ŀƴ ƻǳǘŎƻƳŜ ŀƊŜǊ ŜȄǇƻǎǳǊŜΣ ŎƻƳǇŀǊƛƴƎ ŀƴ ŜȄǇƻǎŜŘ ŀƎŀƛƴǎǘ ŀ 
ƴƻƴπ ƻǊ ƭƻǿŜǊπ ŜȄǇƻǎŜŘ ƎǊƻǳǇΦ ! ǾŀƭǳŜ ƻŦ мΣ ŦƻǊ ōƻǘƘ ŀ Iw ƻǊ wwΣ ǿƻǳƭŘ ƳŜŀƴ ƴƻ ŀŘŘƛǝƻƴŀƭ ǊƛǎƪΣ ŀ 
ǾŀƭǳŜ ƻŦ мΦлу ǿƻǳƭŘ ƳŜŀƴ ŀƴ ƛƴŎǊŜŀǎŜ ƻŦ Ǌƛǎƪ όŜΦƎΦ Ǌƛǎƪ ƻŦ ŘŜŀǘƘύ ƛƴ ǘƘŜ ŜȄǇƻǎŜŘ ƎǊƻǳǇ ōȅ у҈ ŀǎ 
ŎƻƳǇŀǊŜŘ ǘƻ ŀ ƴƻƴπ ƻǊ ƭƻǿŜǊ ŜȄǇƻǎŜŘ ƎǊƻǳǇΦ CƻǊ ǘƘŜ ŜǎǝƳŀǝƻƴ ƻŦ ǘƘŜ ǇƻǇǳƭŀǝƻƴ ŀǧǊƛōǳǘŀōƭŜ 
ŦǊŀŎǝƻƴ όt!CύΣ ŀƴ ŜũŜŎǘ ƳŜŀǎǳǊŜΣ ŜΦƎΦ wŜƭŀǝǾŜ wƛǎƪ όwwύΣ ƛǎ ƴŜŜŘŜŘΦ ¢ƘŜ ōŀǎƛǎ ƻŦ ǎǳŎƘ ŀƴ ŜũŜŎǘ 
ŜǎǝƳŀǘŜ ŀǊŜ ŜǇƛŘŜƳƛƻƭƻƎƛŎŀƭ ǎǘǳŘƛŜǎΦ {ǳŎƘ ƻōǎŜǊǾŀǝƻƴŀƭ ǎǘǳŘƛŜǎ ǊŜŎƻǊŘ ǘƘŜ ŜȄǇƻǎǳǊŜ ǘƻ ŀ Ǌƛǎƪ ŦŀŎǘƻǊ 
ŀƴŘ ǘƘŜ ƻƴǎŜǘ ƻŦ ƘŜŀƭǘƘ ƻǳǘŎƻƳŜǎ ŀƊŜǊ ŀ ŎŜǊǘŀƛƴ ǝƳŜ ƻŦ ŦƻƭƭƻǿπǳǇΦ 

9ƴǾƛǊƻƴƳŜƴǘŀƭ 
.ǳǊŘŜƴ ƻŦ 
5ƛǎŜŀǎŜ 
!ǎǎŜǎǎƳŜƴǘ 
ό9.5ύ  

¢ƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ .ǳǊŘŜƴ ƻŦ 5ƛǎŜŀǎŜ ŎƻƴŎŜǇǘ ƛǎ ŀƴ ŜǾƻƭǳǝƻƴ ƻŦ ǘƘŜ /ƻƳǇŀǊŀǝǾŜ wƛǎƪ !ǎǎŜǎǎƳŜƴǘ 
ό/w!ύ ŀƴŘ ŀƭƭƻǿǎ ǘƻ ŜǎǝƳŀǘŜ ǘƘŜ ǎƘŀǊŜ ƻŦ ǘƘŜ ŘƛǎŜŀǎŜ ōǳǊŘŜƴ όŘŜŀǘƘǎΣ ȅŜŀǊǎ ƻŦ ƭƛŦŜ ƭƻǎǘ ŘǳŜ ǘƻ ŘŜŀǘƘΣ 
ƘŜŀƭǘƘȅ ȅŜŀǊǎ ƭƻǎǘ ŘǳŜ ǘƻ Řƛǎŀōƛƭƛǘȅ ƻǊ ŘƛǎŀōƛƭƛǘȅπŀŘƧǳǎǘŜŘ ƭƛŦŜ ȅŜŀǊǎύ ǘƘŀǘ Ŏŀƴ ōŜ ŀǧǊƛōǳǘŜŘ ǘƻ ǘƘŜ 
ŜȄǇƻǎǳǊŜ ǘƻǿŀǊŘǎ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ Ǌƛǎƪ ŦŀŎǘƻǊ όŜΦƎΦ ǘƘŜ ŜȄǇƻǎǳǊŜ ƻŦ ŀ ǇƻǇǳƭŀǝƻƴ ǘƻ ŎŜǊǘŀƛƴ taнΦр 
ŎƻƴŎŜƴǘǊŀǝƻƴǎύΦ Lƴ ƎŜƴŜǊŀƭΣ ǘƘŜ /ƻƳǇŀǊŀǝǾŜ wƛǎƪ !ǎǎŜǎǎƳŜƴǘ ƳŜǘƘƻŘƻƭƻƎȅΣ ŀǎ ƛƴǘǊƻŘǳŎŜŘ ƛƴ ǘƘŜ 
Dƭƻōŀƭ .ǳǊŘŜƴ ƻŦ 5ƛǎŜŀǎŜ {ǘǳŘȅΣ ŀƭƭƻǿǎ ǘƻ ōŜ ǳǎŜŘ ŦƻǊ ŀƭƭ ƪƛƴŘǎ ƻŦ Ǌƛǎƪ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ōŜƘŀǾƛƻǊŀƭΣ 
ƳŜǘŀōƻƭƛŎ ƻǊ ƻŎŎǳǇŀǝƻƴŀƭ ǊƛǎƪǎΦ 

LƴŎƛŘŜƴŎŜ 
LƴŎƛŘŜƴŎŜ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƛƴŘƛǾƛŘǳŀƭǎ ŘŜǾŜƭƻǇƛƴƎ ŀ ŘƛǎŜŀǎŜ ƻǊ ŜȄǇŜǊƛŜƴŎƛƴƎ ŀ ŎŜǊǘŀƛƴ ƘŜŀƭǘƘ 
ŜǾŜƴǘ ŘǳǊƛƴƎ ŀ ǇŀǊǝŎǳƭŀǊ ǝƳŜ ǇŜǊƛƻŘ όŜΦƎΦ ŘŀȅΣ ǿŜŜƪΣ ƳƻƴǘƘύ 

LƴŎƛŘŜƴŎŜπ
ōŀǎŜŘ 5![¸ 
ŀǇǇǊƻŀŎƘ  

Lƴ ǘƘŜ ƛƴŎƛŘŜƴŎŜπōŀǎŜŘ 5![¸ ŀǇǇǊƻŀŎƘΣ ǘƘŜ ƛƴŎƛŘŜƴŎŜ ƻŦ ŀ ŘƛǎŜŀǎŜ ƛǎ ǳǎŜŘ ǘƻ ŜǎǝƳŀǘŜ ǘƘŜ ¸[5π
ŎƻƳǇƻƴŜƴǘΦ IŜǊŜΣ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƛƴŎƛŘŜƴǘ ŎŀǎŜǎ ƛǎ ƳǳƭǝǇƭƛŜŘ ōȅ ǘƘŜ Řƛǎŀōƛƭƛǘȅ ǿŜƛƎƘǘ ŀƴŘ ǘƘŜ ŘǳǊŀǝƻƴ 
ƻŦ ŀ ƘŜŀƭǘƘ ǎǘŀǘŜΦ 

tƻǇǳƭŀǝƻƴ 
!ǧǊƛōǳǘŀōƭŜ 
CǊŀŎǝƻƴ όt!Cύ 

¢ƘŜ ǎƘŀǊŜ ƻŦ ǘƘŜ ǘƻǘŀƭ ōǳǊŘŜƴ ƻŦ ŘƛǎŜŀǎŜ ƛƴ ŀ ǇƻǇǳƭŀǝƻƴ ǘƘŀǘ ƛǎ ŀǧǊƛōǳǘŀōƭŜ ǘƻ ŀ ŎŜǊǘŀƛƴ Ǌƛǎƪ ŦŀŎǘƻǊΦ ¢Ƙƛǎ 
ǎƘŀǊŜ Ƴŀȅ ōŜ ȊŜǊƻ ƛŦ ǘƘŜ Ǌƛǎƪ ŦŀŎǘƻǊ ǿŀǎ ŜƭƛƳƛƴŀǘŜŘ ƻǊ ŀǘ ƭŜŀǎǘ ƭƻǿŜǊ ǿƘŜƴ ǘƘŜ ŜȄǇƻǎǳǊŜ ƛǎ ǊŜŘǳŎŜŘ ǘƻ ŀ 
ƭŜǎǎ ƘŀǊƳŦǳƭ ƭŜǾŜƭ ŀƭǎƻ ŎŀƭƭŜŘ ǘƘŜ ŎƻǳƴǘŜǊŦŀŎǘǳŀƭ ǾŀƭǳŜ ƛƴ ǘƘŜ 9.5 ŀǇǇǊƻŀŎƘΦ  

tǊŜǾŀƭŜƴŎŜ 
tǊŜǾŀƭŜƴŎŜ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ƛƴŘƛǾƛŘǳŀƭǎ ƛƴ ŀ ŎŜǊǘŀƛƴ ǇƻǇǳƭŀǝƻƴ ƘŀǾƛƴƎ ŀ ŘƛǎŜŀǎŜ ƻǊ 
ƘŜŀƭǘƘ ƻǳǘŎƻƳŜΦ tǊŜǾŀƭŜƴŎŜ Ŏŀƴ ŜƛǘƘŜǊ ōŜ ŘŜǎŎǊƛōŜŘ ŀǎ ŀ Ǉƻƛƴǘ ǇǊŜǾŀƭŜƴŎŜ ƻǊ ǇŜǊƛƻŘ ǇǊŜǾŀƭŜƴŎŜΦ tƻƛƴǘ 
ǇǊŜǾŀƭŜƴŎŜΣ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŜȄƛǎǝƴƎ ŎŀǎŜǎ ŀǘ ŀ ǎǇŜŎƛŬŎ ǝƳŜ Ǉƻƛƴǘ όŜΦƎΦ ƳƛŘπȅŜŀǊ ǇǊŜǾŀƭŜƴŎŜύΦ 
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tŜǊƛƻŘ ǇǊŜǾŀƭŜƴŎŜ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŜȄƛǎǝƴƎ ŎŀǎŜǎ ƻǾŜǊ ŀ ǊŀƴƎŜ ƻŦ ǝƳŜ όŜΦƎΦ ŘŀȅǎΣ ǿŜŜƪǎΣ 
ƳƻƴǘƘǎύΦ 

tǊŜǾŀƭŜƴŎŜπ
ōŀǎŜŘ 5![¸ 
ŀǇǇǊƻŀŎƘ 

Lƴ ǘƘŜ ǇǊŜǾŀƭŜƴŎŜπōŀǎŜŘ 5![¸ ŀǇǇǊƻŀŎƘ ǘƘŜ ǇǊŜǾŀƭŜƴŎŜ ƻŦ ŀ ŘƛǎŜŀǎŜ ƛǎ ǳǎŜŘ ǘƻ ŜǎǝƳŀǘŜ ǘƘŜ ¸[5π
ŎƻƳǇƻƴŜƴǘΦ /ƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƛƴŎƛŘŜƴŎŜπōŀǎŜŘ 5![¸ ŀǇǇǊƻŀŎƘΣ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǇǊŜǾŀƭŜƴǘ ŎŀǎŜǎ ƛǎ 
ƳǳƭǝǇƭƛŜŘ ƻƴƭȅ ōȅ ǘƘŜ Řƛǎŀōƛƭƛǘȅ ǿŜƛƎƘǘΣ ŀǎ ŀ ŘǳǊŀǝƻƴ ƻŦ ƻƴŜ ȅŜŀǊ ƛǎ ŀǎǎǳƳŜŘ ŦƻǊ ŜŀŎƘ ǇǊŜǾŀƭŜƴǘ ŎŀǎŜΦ 
¢ƘŜ ǳǎŜ ƻŦ ǘƘŜ ǇǊŜǾŀƭŜƴŎŜπōŀǎŜŘ ŀǇǇǊƻŀŎƘ ƛǎ ŎǳǊǊŜƴǘƭȅ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ Dƭƻōŀƭ .ǳǊŘŜƴ ƻŦ 5ƛǎŜŀǎŜ 
{ǘǳŘȅ ǇǊƻǘƻŎƻƭ ŀƴŘ ƛǎ ŦƻƭƭƻǿŜŘ ƛƴ ǘƘŜ 9¢/κ99! ŀƴŀƭȅǎŜǎΦ 

wŜƳŀƛƴƛƴƎ [ƛŦŜ 
9ȄǇŜŎǘŀƴŎȅ   

¢ƘŜ ǎǘŀǝǎǝŎŀƭƭȅ ǊŜƳŀƛƴƛƴƎ ƴǳƳōŜǊ ƻŦ ȅŜŀǊǎ ǘƻ ƭƛǾŜ ŀǘ ŀƴ ŜȄŀŎǘ ŀƎŜ όŦƻǊ ƛƴǎǘŀƴŎŜΣ ǘƘŜ ŀƎŜ ƻŦ ŘŜŀǘƘύΦ 

{ǘǳŘȅ ŘŜǎƛƎƴǎ 
Lƴ ŎƻƘƻǊǘ ǎǘǳŘƛŜǎ ǇŜƻǇƭŜ ŀǊŜ ŦƻƭƭƻǿŜŘ ƻǾŜǊ ǝƳŜ όǇǊƻǎǇŜŎǝǾŜύ ǘƻ ǎŜŜ Ƙƻǿ ŜȄǇƻǎǳǊŜǎ ŀũŜŎǘ ƘŜŀƭǘƘΣ 
ǿƘƛƭŜ ŎŀǎŜπŎƻƴǘǊƻƭ ǎǘǳŘƛŜǎ ŎƻƳǇŀǊŜ όǊŜǘǊƻǎǇŜŎǝǾŜύ ǇŜƻǇƭŜ ǿƛǘƘ ŀƴŘ ǿƛǘƘƻǳǘ ŀ ŘƛǎŜŀǎŜ ǘƻ ƛŘŜƴǝŦȅ 
ǇƻǎǎƛōƭŜ ŎŀǳǎŜǎΦ 

¸ŜŀǊǎ ƭƛǾŜŘ ǿƛǘƘ 
5ƛǎŀōƛƭƛǘȅ ό¸[5ύ  

¢ƘŜ ƳƻǊōƛŘƛǘȅ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ 5![¸ ǘƘŀǘ ƳŜŀǎǳǊŜǎ ȅŜŀǊǎ ƻŦ ƘŜŀƭǘƘȅ ƭƛŦŜ ƭƻǎǘ ŘǳŜ ǘƻ ƭƛǾƛƴƎ ƛƴ ŀ ǎǘŀǘŜ 
ƻŦ ǊŜŘǳŎŜŘ ƻǾŜǊŀƭƭ ƘŜŀƭǘƘΦ 

¸ŜŀǊǎ ƻŦ [ƛŦŜ 
[ƻǎǘ ό¸[[ύ 

¢ƘŜ ƳƻǊǘŀƭƛǘȅ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ 5![¸ ǘƘŀǘ ƳŜŀǎǳǊŜǎ ǘƘŜ ȅŜŀǊǎ ƭƻǎǘ ŘǳŜ ǘƻ ŘŜŀǘƘ ōŜŦƻǊŜ ǊŜŀŎƘƛƴƎ ŀ 
ǇǊŜŘŜŬƴŜŘ ƭƛŦŜ ŜȄǇŜŎǘŀƴŎȅ ǾŀƭǳŜΦ 
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Annex 6 Country ISO2 code 

Table A6.1: country name and respective ISO2 code  

 
 
 
 
 
 
 
 
 
 

/ƻǳƴǘǊȅ ƴŀƳŜ /ƻǳƴǘǊȅ L{hн ŎƻŘŜ 

!ǳǎǘǊƛŀ !¢ 

!ƭōŀƴƛŀ ![ 

!ƴŘƻǊǊŀ !5 

.ŜƭƎƛǳƳ .9 

.ƻǎƴƛŀ ŀƴŘ IŜǊȊŜƎƻǾƛƴŀ .! 

.ǳƭƎŀǊƛŀ .D 

/Ǌƻŀǝŀ Iw 

/ȅǇǊǳǎ / ̧

/ȊŜŎƘƛŀ /½ 

5ŜƴƳŀǊƪ 5Y 

9ǎǘƻƴƛŀ 99 

CƛƴƭŀƴŘ CL 

CǊŀƴŎŜ Cw 

DŜǊƳŀƴȅ 59 

DǊŜŜŎŜ Dw 

IǳƴƎŀǊȅ I¦ 

LŎŜƭŀƴŘ L{ 

LǊŜƭŀƴŘ L9 

Lǘŀƭȅ L¢ 

YƻǎƻǾƻ όǳƴŘŜǊ ¦b{/w мнппκффύ ·Y 

[ŀǘǾƛŀ [± 

[ƛŜŎƘǘŜƴǎǘŜƛƴ [L 

[ƛǘƘǳŀƴƛŀ [¢ 

[ǳȄŜƳōƻǳǊƎ [¦ 

aŀƭǘŀ a¢ 

aƻƴŀŎƻ a/ 

aƻƴǘŜƴŜƎǊƻ a9 

bŜǘƘŜǊƭŀƴŘǎ b[ 

bƻǊǘƘ aŀŎŜŘƻƴƛŀ aY 

bƻǊǿŀȅ bh 

tƻƭŀƴŘ t[ 

tƻǊǘǳƎŀƭ t¢ 

wƻƳŀƴƛŀ wh 

{ŀƴ aŀǊƛƴƻ {a 

{ŜǊōƛŀ w{ 

{ƭƻǾŀƪƛŀ {Y 

{ƭƻǾŜƴƛŀ {L 

{Ǉŀƛƴ 9{ 

{ǿŜŘŜƴ {9 

{ǿƛǘȊŜǊƭŀƴŘ /I 

¢ǸǊƪƛȅŜ ¢w 
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