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Do heat prevention measures reduce the risk of heat-related
mortality in Europe?

Aleš Urban1,2

, Veronika Huber

3,4

, Salomé Henry

5

, Nuria Pilar Plaza

6

, and Shouro Dasgupta

7

1

Czech University of Life Sciences in Prague, Faculty of Environmental Sciences, Prague, Czechia (urban@ufa.cas.cz)

2

Institute of Atmospheric Physics CAS, Prague, Czechia

3

IBE-Chair of Epidemiology, LMU Munich, Munich, Germany

4

Department of Physical, Chemical and Natural Systems, Universidad Pablo de Olavide, Sevilla, Spain

5

AgroParisTech, Paris, France

6

Centro de Investigaciones sobre Desertificación, Consejo Superior de Investigaciones Científicas (CIDE, CSIC-UV-Generalitat

Valenciana), Climate, Atmosphere and Ocean Laboratory (Climatoc-Lab), Moncada, Valencia, Spain.

7

Centro Euro-Mediterraneo sui Cambiamenti Climatici (CMCC), Venezia, Italy

The work has been submitted on behalf of the members of PROCILIAS TG 3.11 and the MCC

Collaborative Research Network.

Early heat warning systems and heat-health action plans have been considered as one of the

crucial heat prevention measures (HPMs) to prevent heat related mortality. However, previous

studies showed that beneficial effects of HWSs are not consistent across cities and more research

is needed to assess the efficiency of HPMs.

The aim of this study is to better understand the ability of HPMs to prevent heat-related mortality

across Europe. Via MCC network, we obtained daily mortality time series from 267 locations across

16 European countries in the period 1990-2018. Via partners in COST Action PROCLIAS, we

collected information about HPMs from selected European countries. Based on the WHO criteria,

we developed a classification of HPMs in individual cities and countries, regarding their

complexity.

We employed a two-stage longitudinal study design, to assess the temporal changes in heat-

mortality in individual countries and to quantify beneficial effects of HPM implementation. In the

first stage, we used quasi-Poisson regression models coupled with distributed lag non-linear

models to calculate an exposure-response function in each location in each three-year window of

the study period. In the second stage, we employed a random effect mixed meta-regression

model, to quantify the effects of implementation, methodological updates, and overall complexity

of HPMs . Modifying effects of the spatial-temporal variability in heatwave intensity were also

considered.

Results suggest that South and Western European countries with the most complex HPMs, that



include detailed heat and health action plans, experienced the largest reduction of the heat-

related mortality risk after HPM's implementation. However, the results were sensitive to timing of

the main heat wave periods in each region. Findings of this study highlight the need for further

development and improvement of heat prevention measures in Europe.
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