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Keeping cool in heat waves 

Using Air Conditioning…
• 0% of heat wave deaths in NYC (2001-12) had an 

operating air conditioner – JAMA, 2012

• AC use is strongest protective predictor against heat-
related hospitalization: 35x less likely – Kaiser, Am J Forensic 
Med Pathol, 2001

• Cost of AC use is enormous
Economically
– “Time of use pricing”: most expensive during hottest part of day

Environmentally
– AC use in the US alone creates half a billion tonnes of CO2 per year



Heat wave simulation in the laboratory 



• Physiological measures:
– Core temperature
– Skin temperature
– Heart rate
– Blood pressure
– Cardiac output
– Local sweating
– Skin blood flow
– Limb blood flow
– Metabolic rate
– Total sweat losses

Heat wave simulation in the laboratory 



• Accessible
• Sustainable
• Affordable

Electric Fan: 
55-100 W
$64/year 

Window Air 
Conditioner: 

500-1500 W
$850/year 

Central Air 
Conditioning: 

3000-5000 W
$2950/year

Using Electric fans…

Interventions: What should we do?



CDC: �fans are not protective at air temperatures above 
32.3ºC (90ºF) when coupled with a relative humidity of 35%�

WHO: �electric fans should not be used when air 
temperature is greater than 35ºC (95ºF)�

USEPA: �fans use above a heat index of 37.2˚C (99˚F) 
actually increases the heat stress the body must respond to”

Sustainable alternative to AC: Fans?



Ravanelli, Hodder, Havenith & Jay, 2015, JAMAWHO/CDC Fan Limit: ~32 to 35˚C

1st evaluation of fan use in heat waves



Gagnon, Jay & Crandall, 2016, JAMA

Older individuals: 68�4 y
Air temperature 42˚C

WHO/CDC Fan Limit: ~32 to 35˚C

Fan use by the elderly



Morris, Capon & Jay (2018) Ann Int Med (under review)

Ahmedabad May 21, 2018
(46˚C, 10%RH; HI: 43˚C)

Los Angeles Jul.6, 2018
(45˚C, 6%RH; HI: 41˚C) 

Shanghai Jul.22, 2017
(40˚C, 48%RH; HI: 55˚C)

Chicago Jul.13, 1995
(39˚C, 50%RH; HI: 52˚C) 

USEPA Fan Limit: Heat 
Index (HI): ~37˚C
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Morris, Capon & Jay (2018) In Preparation



Morris, Capon & Jay (2018) In Preparation



FOOT SKIN

Skin Wetting 
(SKIN)

Foot Immersion
(FOOT)

Fan + Skin Wetting
(F+S)

Control
(CON)

46˚C, 11%RH

Coronary Artery Disease
Hypertension
Prescription Medication

2018-2022 ($1.1M: 5 years)
Jay, Crandall, Capon, Bi & Gagnon

Morris, Capon & Jay (2018) In Preparation
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Thank you for listening


