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Research Questions

• How do extreme temperatures affect mortality of individuals aged 
above 65 in Europe?

• How does geographical heterogeneity in Europe affect the extreme-
temperatures related-mortality in individuals aged above 65?

• •Are there sex disparities across geographical regions in Europe?



1. PERIOD OF INVESTIGATION: 2014 – 2022

2.  GEOREFERENCE: 28 European countries at NUTS 3 level

3. CLASSIFICATION: 8 regions defined by European Environment Agency (EEA) 
               developed through the RESIN project (H2020).
   - Climate Hazards (KC);

   - Geographical region type (such as urban, rural, coastal, etc.) (C);
   - Levels of Exposure of the population (E);
   - Vulnerability of the population (S);
   - Adaptive capacity of the areas (including GDP, Levels of Infrastructure) (AC).
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Data Sources and Variables

1. EUROSTAT 

- Population Counts: Monthly population estimates by sex, 5-year age at NUTS 3 level (DEMO_R_PJANGRP3) 

- Death Counts: Deaths by month, sex, 5-year age group at NUTS 3 level (DEMO_R_MWEEK3)

2. E-OBS (Copernicus Data Store)   

- Meteorological Information: - Monthly average relative humidity, solar radiation, wind speed 
                                                - Monthly average temperature categorized in percentiles:

       

3. European Environment Agency (EEA Datahub)
- European Climatic Risk Typology: - NUTS3 categories 
        
1. Inland and Urbanized,         2. Inland Hinterlands,            3. Northern Lands,               4. Southern Lands,           
5. Northwest Coasts,             6. Landlocked and Elevated,     7. Northwest Urban,              8. Lowlands and Estuaries.                             

P1: days below and equal to the 1st percentile;  
1st to 5th; 5th to 10th; 10th to 25th;
Comfort: 25th to 75th; 
75th to 90th; 90th to 95th; 95th to the 99th;  
P99: above the 99th percentile. 



Methodology: Poisson regression with Fixed Effects

FE: month by location (NUTS 3) and month by year. 

SE: NUTS3 level. 

Controls: solar radiation, wind speed, relative humidity, sex, age categories.

Reference bin: 25 to 75th percentile.

𝒍𝒐𝒈 𝒀𝒏𝒕 = 𝐥𝐨𝐠 𝑬𝒏𝒕 +

𝒋

𝜭𝒋𝑻𝑬𝑴𝑷𝒏𝒕
𝒋
+ 𝑿𝒏𝒕𝜷𝒏𝒕 + 𝜶𝒏𝒘 + 𝜹𝒚𝒘 + 𝓮𝒕𝒏

days below and equal to the 1st percentile;  
from the 1st to the 5th percentile;    
from the 5th to the 10th percentile; 
from the 10th to the 25th percentile;  
from the 25th to the 75th percentile; 
from the 75th to the 90th percentile; 
from the 90th to the 95th percentile 
from the 95th to the 99th percentile;  
above the 99th percentile. 

temperature categorized in percentiles: 



1st and 99th percentile in NUTS3 temperature distribution in 2014-2022

Percentile temperatures in Europe
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per sex

2014 - 2022



Extreme temperature-related mortality (65+) 
in Southern Europe

per sex

2014 - 2022

Source: Climate risk typology of NUTS3 regions in Europe

Legend: C, city type; KH, key hazard; E, exposure; S, sensitivity; AC, adaptive capacity (including GDP, gross domestic product). 

https://european-crt.org/map.html


Extreme temperature-related mortality (65+) 
in Inland Urbanized 2014 - 2022

per sex

Source: Climate risk typology of NUTS3 regions in Europe

Legend: C, city type; KH, key hazard; E, exposure; S, sensitivity; AC, adaptive capacity (including GDP, gross domestic product). 
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Extreme temperature-related mortality (65+) 
in Northern Europe 2014 - 2022

per sex

Source: Climate risk typology of NUTS3 regions in Europe

Legend: C, city type; KH, key hazard; E, exposure; S, sensitivity; AC, adaptive capacity (including GDP, gross domestic product). 
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Limitations

• better understand which mechanisms can determine sex and geographical heterogeneity;

• not considering some control variables (e.g.: gdp and population density);

• missing death counts for some Countries         (e.g.: Germany, Ireland, Iceland)

                      excluded Countries not in the EU



Conclusion

1) Heat and cold-related mortality in over 65s take in to account geography, clima, 
adaptation, vulnerability; 

2) Effect of hot temperatures seems to exacerbate sex differences more than cold 
temperatures;

3) Support the development of adaptation and resilience strategies and plans. 



POPCLIMA is a project funded by European Research Council (ERC) under the European Union’s Horizon 2020 – Research and
Innovation funding programme (2014/2020), GA 101002973. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union. Neither the European Union nor the granting authority can be held
responsible for them.

This presentation is part of POPCLIMA’s Strand 2 which aims to investigate the effect of climate change on mortality.
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