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Climate change is caused by human activity

https://scripps.ucsd.edu/programs/keelingcurve/



Globalchange.gov



Our climate has already changed

https://www.ipcc.ch/report/ar5/



Climate change affects us all

▪ More extreme weather
▪ Heat waves
▪ Extreme cold
▪ Heavy rains, floods
▪ Drought
▪ Severe storms
▪ Wildfires

▪ Air pollution
▪ Sea level rise 

▪ Health impacts
▪ Death, injury, hospitalization
▪ Asthma exacerbations
▪ Mosquito-borne disease
▪ Water-borne disease
▪ Availability of food and clean 

water
▪ Economic impacts
▪ Property loss
▪ Fishing, ski, and maple syrup
▪ Recreational waters









NWS https://commons.wikimedia.org/w/index.php?curid=107073128



https://www.hrw.org/news/2021/10/05/canada-disastrous-im
pact-extreme-heat#



Extreme Temperatures and Risk of Death

Gasparrini et al.  Lancet, 2015
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>2300 deaths per year attributable to extreme 
heat* in the US

* Defined as temperatures > 97.5th percentile of the county-specific distribution Weinberger et al. Environ Epidemiol. 2020



Heat and Emergency Department Visits Among 
Insured Individuals

Sun et al. BMJ 2021. 
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Heat poses a health risk to everyone, regardless 
of age, sex, location, or insurance status

Sun et al. BMJ 2021. 



Heat is associated with ED visits for a wide range 
of causes



Heat is associated with ED visits for a wide range 
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Heat and Emergency Department Visits 
to US Children’s Hospitals

▪ Multi-center time-series 
study 

▪ 3.8 million ED visits by 
children and 
adolescents 

▪ 47 US children’s 
hospitals

▪ May to September, 
2016 to 2018

Bernstein et al. EHP 2022.



Heat poses a health 
risk to kids, regardless 
of age, sex, race, or 
insurance status



Bernstein et al. EHP 2022.



Bernstein et al. EHP 2022.



Heat-Related Morbidity and Mortality 
in 15 New England Towns

Emergency Department
Admissions

Deaths

Wellenius et al. Environ Res. 2017



Average annual excess ED visits and deaths attributable 
to all days at or above each maximum daily heat index.

Wellenius et al. Environ Res. 2017



Summer 2016 Summer 2017

Towards Evidence-Based Policy



Boston University School of Public Health
Department of Environmental Health

Are NWS Heat Warnings Effective? 

▪ Local health departments are initiating conversations with NWS 
about lowering the thresholds used for issuing heat warnings
▪ Assumes issuing heat advisories/warnings reduces 

heat-related morbidity and mortality
▪ Few studies have evaluated this question
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Are NWS Heat Warnings Effective?

▪ Heat warnings are issued based on forecast heat index (HI), 
▪ But forecasts can be wrong
▪ Heat warnings are issued by people

▪ Examine a set of days with similar HI, with and without heat 
warnings
▪ On days of similar HI, is the rate of death lower if a heat 

warning is issued? 



Weinberger et al. Environ Int. 2021

Are NWS Heat Warnings Effective?



Conceptual Model

Weinberger et al. Environ Int. 2021
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▪ Days of extreme heat linked to more deaths, emergency room 
visits → significant public health problem

▪ Even days of moderate temperature can pose risk
▪ Everyone is at risk, but risks are inequitably distributed
▪ Much research on the problem, no easy solutions

Heat Health Impacts - Big Picture
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