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Concepts of Climate science useful for 
linking up with NCD control 

• Health Impact of climate change (CC) 
– increase in disease burden, mortality, severity of diseases) 

attributable to climate change, in the absence of climate 
specific adaptation measures 

• Adaptation 
– Disease control or health system specific measures to 

reduce the health impact of CC 

• Mitigation 
– Measures to reduce emissions of Greenhouse Gases (GHG) 

or increase their sinks 

• Health co-benefits of mitigation 
– Benefits accruing to our health while implementing a 

mitigation measure 



Baseline (local) disease burden 

Now 2050 2100 
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Health Co-Benefits of mitigation 

Mitigation 
begins 

Net 
health 
impact 

Reducing the Health Impacts of Climate Change  
… while increasing Health Co-Benefits of Climate Policy 
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Processes leading to health impacts 

Modified after McMichael et al. 2009 
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Additional burden from cc 

Climate change does not “create” new diseases,  

but increases the burden from some climate-sensitive ones, 

with a typical pattern of time, space and risk groups 
 

 

.… 



Kjellstrom, Bonita et al. 2010 



The challenge:  

empirical, long-term, information: 

• Population 

– Population denominator 
(age, sex,indiv. & hh disease 
covariates, location & time 
(L,T) 

 

• Disease (NCDs) 

–Deaths by cause, sex, 

age L,T  

–Incident cases,  

–Burden of disease 

• Climate 

–T, Pr, …, -15 years 

–Current measurement 

–Long time projectiosn to 
2030, 2050.. 

 

• Risk factor 

– Type 

– Probability it carries 

– Lag time till disease 

– Long time projections 



What is an NCD…? 

• The big 4? 

 

 

 

• NCD plus mental disorders? 

• All non-communicable chronic diseases 

– Including MS, Parkinson, malnutrition, etc. etc. 
– Including HPV-caused cervical cancer, HBV-caused primary liver cancer etc. 

 

4 main risk factors 
Smoking 
Salt 
Fat 
Physical Inactivity 



Two-way relationship 
between NCDs and CC 

• Climate change can increase the incidence, severity  and case fatality of 
NCDs 
– Asthma 
– COPD 
– Allergies 
– Cardiovascular diseases (myocardial infarction) 
– Cerebrovascular diseases (stroke) 
– Multiple sclerosis 
– Renal failure/calculi 
– Chronic malnutrition 
– Mental disorders/depression/PSS 

• NCDs increase patients’ vulnerability to cope with CC, e.g. heat waves 
– Patients with reduced microcirculatory reactivity due to disease or/and drugs 

• Diabetes, hypertension, any vaso-actives substance, obesity 

– People with reduced mobility, e.g. the elderly 
– People with cognitive impairment/mental disorders 
– Patients with renal insufficiency 



Climate change as a risk factor for NCDs 
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Friel et al, 2011 

Climate change impact on NCDs 





Climate change as risk factor for NCDs 

IPCC 2013 (draft) 





Friel et al, 2011 

Climate change impact on NCDs 
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Daily plot of deaths and temperature, 
1-20 August 2003 

Source: Hémon and Jougla, 2003 
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Repartition of deaths by age and sex, 
1-20 August 2003 

Source: Hémon and Jougla, 2003 



Heat wave, Paris 2003, view from an elderly defunct’s appartment 
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The elderly die over proportionally in heat waves,  

both in OECD as well as in Low income countries 

(Diboulo et al. 2012) 



Concepts of Climate science useful for 
linking up with NCD control 

• Health Impact of climate change (CC) 
– increase in disease burden, mortality, severity of diseases) 

attributable to climate change, in the absence of climate 
specific adaptation measures 

• Adaptation 
– Disease control or health system specific measures to 

reduce the health impact of CC 

• Mitigation 
– Measures to reduce emissions of Greenhouse Gases (GHG) 

or increase their sinks 

• Health co-benefits of mitigation 
– Benefits accruing to our health while implementing a 

mitigation measure 



 
Exploring the potential of general practitioners to implement 
prevention of adverse health effects of heat for their elderly 

patients in Rhein-Neckar-County: A mixed-methods-study 
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Alina Vandenbergh, PhD student, Institute for Public Health and Network for Aging Research 



Concepts of Climate science useful for 
linking up with NCD control 

• Health Impact of climate change (CC) 
– increase in disease burden, mortality, severity of diseases) 

attributable to climate change, in the absence of climate 
specific adaptation measures 

• Adaptation 
– Disease control or health system specific measures to 

reduce the health impact of CC 

• Mitigation 
– Measures to reduce emissions of Greenhouse Gases (GHG) 

or increase their sinks 

• Health co-benefits of mitigation 
– Benefits accruing to our health while implementing a 

mitigation measure 



Co-benefits of climate-friendly  
energy policy 



Co-benefits of climate-friendly 
agricultural practices 



Co-benefits of urban planning 



Andy Haines, 2010 

Health co-benefits of mitigation: transport,  
London 



Change in disease burden Change in premature 

deaths 

Ischaemic heart 

disease 
11-25% 2490-7140 

Cerebrovascular 

disease 
11-25% 1270-3650 

Road traffic crashes 27-69% 1170-2990 

Diabetes 6-17% 180-460 

Depression 2-7% NA 

Andy Haines, 2010 

Health co-benefits of mitigation: transport,  
Dehli 



CONCLUSION (i): 
Similarities of NCD and CC&health research 

• Long lag times between risk and disease 
• Long-term population-based cohort studies are key 
• Concept of risk factor/population-attributable risk 
• Climate change as an effect-modifier of NCD risk 
• NCD as increased vulnerability to CC impact 
• NCD as climate impact 
• Involvement of non-health sectors is key as in all global 

health approaches 
– In research 
– In policy response 



CONCLUSION (ii) 
Mutual influence of  

NCDs and climate-related health impacts 

• Positive:  

– some co-benefits of mitigation (climate policy) 
reduce NCD risk 

• Negative 

– Climate change increases NCD-burden 

– NCDs decrease the adaptation capabilities of the 
chronically ill/multi-morbid patient 



Teaching challenges for our IUCGH 

• Include NCD-CC links in all graduate and 
postgraduate training formats 

• Fund PhD thesis in this area 

• Create junior research group… 



Research challenges for our IUCGH 

• Quantify plausible pathways with measured 
effects in a longitudinal population-based 
approach 

• Project climate-change negative attributable 
impacts on NCDs till 2050 and 2100 

• Apply adaptation measures to NCD control 

• Estimate their costs and effectiveness 

• Quantify positive co-benefits 

• Translation into national/regional policy 
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Terima kasih 



OK, That’s All, thank you 
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… et les femmes 





Additional warming as key factor  

Tropical areas are already so hot 
during parts of the year that people’s 
health, physiology and productivity 
are impaired 
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Construction 
workers in India: 

 
1-hour lunch break 
in cool period, 5-
hour break in hot 

period 



 

Sugar cane cutting, Nicaragua 

Only working in the morning hours; too hot after lunch 



Exposure to chemicals; 

Heat increases evaporation of 

solvents and certain pesticides 








