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Why surveillance matters

Age 2-17 Age 18-34 Age 35+

Maine Asthma ED visits 2001: daily percent change associated with ozone 

by age and sex groups, adjusted model
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Surveillance Needs Nationally 

Consistent Indicators



CSTE SEHIC

Proposed indicators

• Environmental indicators 
– Greenhouse gases, temperature, etc.

• Morbidity/mortality indicators
– Morbidity/mortality from heat, extreme weather, etc.

• Vulnerability indicators
– Poverty, elderly living alone, vulnerability to sea level rise, etc.

• Mitigation indicators
– Energy efficiencies, no. of vehicle miles traveled, etc.

• Adaptation indicators
– Access to cooling centers, no. of heat wave warning systems, etc.

• Policy indicators
– No. of states/cities participating in climate change initiatives, etc.



The Role of Environmental Public 

Health Tracking

https://tracking.publichealth.maine.gov
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Surveillance of Heat Related Mortality

• More deaths from heat wave 
than all other weather events 
combined (CDC)

• Predicted to increase 

• Currently ~700 U.S. heat-
related deaths per year…

• If greenhouse gas emissions 
remain steady, estimated heat-
related deaths in 2050 between 
3,000 and 5,000 (CDC)

Why start with heat waves?



Heat waves in Maine??



Cooler climates are more vulnerable



Vulnerable to heat waves:

– Elderly living alone

– Those with chronic diseases

– Rural?

Vulnerable Populations

Maine is: 

– 3rd nationwide for % of elderly residents 

living alone

– 5th nationwide for % of adults with 

asthma

– 2nd nationwide for % of population living 

outside urban areas



Example: Chicago heat wave of 1995

July 12-16, 1995

• Daily Max T: 93-106 F

• Record humidity

• Nightly Min T: high 70s/low 80s

• ~700 excess deaths 

– 85% increase over the same time 

period in 1994



Characteristics of Heat-Related Mortality

Figure: US Global Change Research Program



How to measure mortality?

Problem: How to determine whether a death is heat-related?  

 One solution: Count all-cause mortality during heat wave 
and compare to non-heat wave periods



How to measure heat waves?

• Problem: There is no consistent, universal definition
– Best working definition is a ‘prolonged period of excessively 

hot weather’ – but workgroup is still determining what this 
means

• Problem: Many different ways to measure heat



Heat Waves - Augusta, ME - 2006

29-Jun 4-Jul 9-Jul 14-Jul 19-Jul 24-Jul 29-Jul 3-Aug 8-Aug

Daily max HI >=105

Daily max HI >=100

Daily max HI >=95

Hourly paired HI >=100

Hourly paired HI >=95

Hourly paired HI >=90

Max AT >= 99th %ile

Max AT >=95th %ile

Max AT >=90th %ile

Max temp >=99th %ile

Max temp >=95th %ile

Max temp >=90th %ile

Daily maximum heat index

Hourly paired maximum heat index

Daily maximum apparent temperature

Daily maximum temperature

Heat w ave identif ied from new s 

Heat w ave identif ied using common definition 

(2 or more days w ith heat index ≥ 105)

Heat Wave in Maine?



Mortality rate ratio example
Temperature and Deaths, Central Maine, 2006
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Daily Deaths Max T, Augusta Max T, Lewiston-Auburn

1. Define a ‘heat wave’ period

2. Define a ‘reference’ period

3. Calculate the ratio of deaths in the heat wave 
period to deaths in the reference period



Mortality rate ratio example
Temperature and Deaths, Central Maine, 2006
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Daily Deaths Max T, Augusta Max T, Lewiston-Auburn

Heat wave deaths = 54

Reference period deaths = 42

Rate ratio = 54/42 = 1.29  29%  more deaths than expected

95% Confidence Interval = 0.86-1.93 



What comes next



Mortality rate ratio example: All ME
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Daily deaths, Penobscot & Kennebec

Daily deaths, All Maine

Max T, Augusta

Max T, Lew iston-Auburn

Max T, Portland

Max T, Millinocket

Heat wave deaths = 220

Reference period deaths = 224

Rate ratio = 220/224 = 0.98 2% fewer deaths than expected

95% Confidence Interval = 0.82-1.18



European heat wave of 2003

Late July-August, 2003

• Daily maximum temperatures 10

C (18 F) higher than average

• Nightly minimum temperatures 

also elevated

• Between 35,000 and 55,000

excess deaths (~15,000 in France 

alone).

Daily temperature and deaths, France, 2003. Figure: 

Kalkstein et al., 2008. B Am Meteorol Soc, 89(1):75-85

Temperature anomalies in southern Europe, 2003. 

Image: NASA



European heat wave of 2003

Daily temperature and deaths, France, 2003. Figure: Kalkstein et al., 2008. B Am Meteorol Soc, 89(1):75-85



Heat Waves in Maine?

• Cooler temperatures

• Smaller, more dispersed population

BUT…

Population: 

1.3 million

Population: 

2.8 million


