
Empirical evidence of the influence of heatwaves on non-communicable 
diseases

Open Training Session6, REGILIENCE

20th February 2025
Prasanta Kumar Roy
Lea Bernhardt



Literature review
Research Question: Global effects of climate change on NCDs ?

Studies: Web of Science, PubMed, Scopus (n = 2994)

Method: PRISMA (n = 152) 

Literature on heat: Mortality, morbidity (n = 37)

Findings summary: 
YoY studies increasing

Heatwaves most studied (EWE)

Heterogenous definitions

Developing and hot countries

Local regions

PAN Europe less studied (except Spain, France)

Mountainous and colder regions less studied

Significant increase in morbidity (respiratory, cardiovascular)

Inconclusive results for mental -health

Confounded EWEs, NCDs (heat wildfire smoke       respiratory)



Findings: Mortality
Heat leads to a significant  increase in

 All-cause mortality

Fouillet et al. (2006): Heatwave in France August 1st –
20th 2003: cumulative excess mortality of 14729 deaths 
or 55%

Chen et al. (2015): Heatwaves in Nanjing between
2007-2013: increase in total mortality of 24.6%

 Cardiovascular mortality 

Fouillet et al. (2006): 3004 excess deaths because of 
circulatory system diseases

Chen et al. (2015): Increase in cardiovascular mortality 
of 46.9 %



Findings: Mortality (continued) 
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Heat leads to a significant  increase in

 Cerebrovascular mortality

 Neoplasm mortality 

 Respiratory mortality

Fouillet et al. (2006): 1365 excess deaths due to 
respiratory system diseases

Chen et al. (2015): 32% increase in respiratory 
mortality

However, some studies report inconclusive or 
insignificant results for these outcomes
Huang et al. (2010): 2003 heatwave in nine urban 
districts of Shanghai (6.3 million residents): 
no significant increase in acute respiratory 
infection mortality



Findings Morbidity
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Heat leads to a significant  increase in

 All-cause morbidity                                                            
Turner, Connell and Tong (2013): ambulance attendances in 
Brisbane between 2000-2007:     
Temperature effect: 50.6% , Heatwave effect: 18.8%

 Cardiovascular morbidity 
Heatwave effect: 29.5% 

 Respiratory morbidity 
Temperature effect: 101.1%
Heatwave effect: 48.7%

Studies report inconclusive or insignificant results or even  
a decrease in these outcomes
Kovats, et.al. (2004): Daily emergency hospital admissions in 
greater London between 1994-2000: no clear evidence of a 
relation between total emergency hospital admissions and high 
ambient temperatures



Findings: Morbidity (continued)
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Heat leads to a significant  increase in

 Renal disease morbidity
 Heat-related disease morbidity

Inconclusive results for

 Cerebrovascular morbidity
 Mental health outcomes

Results for increases in morbidity not as clear as for mortality

Bundo et al. (2021): Mental health hospitalization data 
from 1973 - 2017 in Bern: Hospitalization risk increases 
linearly by 4% for every 10°C increase in mean daily 
temperature

Guirguis et al. (2018): Hospitalization data from 1999-
2013 for three unique climate regions in San Diego: No 
significant relationship between mental health and 
temperatures for any region 



Recommendations
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Estimate comparison from heterogenous definitions

Developed regions (Europe)

Focus on mountainous and colder regions

Granular health data (PAN EU)

Appropriate research design

Confounded EWEs, NCDs (heat wildfire smoke         respiratory)

Health forecast
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Search string

( "climate change" OR "global warming" OR "pollution" ) AND 
("human" OR "anthropogenic" ) AND 
( "disaster" OR "heat wave" OR "heatwave" OR "hurricane" OR "wildfire" OR 
"flood" OR "drought" OR "storm" OR "heavy rain" OR "catastrophe" OR "cyclone" 
) AND 
("dissatisfaction" OR "hospitalization" OR "cardiovascular" OR "respiratory" OR 
"mental health" OR "ncd" OR "non-communicable" OR "psychological" OR 
"depression" OR "stress" OR "anxiety")



Agenda

Literature review
Findings on mortality of NCDs due to heat
Findings on morbidity of NCDs due to heat
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