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Who	
  we	
  work	
  with	
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Intervention Examples 

•  Extreme Heat 
– Opening Cooling 

Centers/Hydration 
Stations 

– Heat Warning 
Systems 

– Public Education 
Campaign 
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Cooling Centers and Hydration 
Stations 

•  Cooling centers- a 
location that 
provides a safe, 
cool place indoors 

•  Hydration stations- 
provide free water 
when excessive 
heat warnings are 
in effect 
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Heat Relief Network Cooling Center 
Evaluation 

•  Joint Effort: Maricopa County Department of Public 
Health, Arizona Department of Health Services, and 
Arizona State University  

•  Objectives: 
1.  Understand the population using the cooling 

centers 
2.  Utilize information to develop best practices in 

establishing a heat relief network in other 
Arizona counties 

3.  Learn effective communication strategies on 
disseminating interventions. 
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Deaths	
  are	
  only	
  the	
  0p	
  of	
  the	
  heat	
  severity	
  
pyramid	
  for	
  health	
  events	
  

6	
  

hLp://www.cdc.gov/climateandhealth/publica0ons.htm	
  

• 	
  	
  Evidence	
  that	
  extreme	
  heat	
  
events	
  affect	
  the	
  rate	
  of	
  
hospitaliza0ons	
  and	
  ED	
  visits	
  
Knowlton	
  et	
  al.	
  2009.	
  Environmental	
  Health	
  
Perspec3ves	
  DOI:10.1289/ehp.11594	
  	
  

	
  
• 	
  	
  Evidence	
  that	
  extreme	
  
temperature	
  events	
  (heat	
  
and	
  cold)	
  affect	
  the	
  use	
  of	
  
medical	
  services	
  (including	
  
doctor	
  services,	
  ED	
  services	
  
and	
  hospital	
  services)	
  	
  
Hess	
  et	
  al.	
  2014.	
  Environmental	
  Health	
  
Perspec3ves	
  DOI:10.1289/ehp.1306796	
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AZ	
  Heat	
  Mortality	
  

•  Between	
  2000-­‐2012	
  
1,535	
  deaths	
  from	
  
exposure	
  to	
  excessive	
  
natural	
  heat	
  occurred	
  
in	
  AZ	
  

	
  
•  Most	
  deaths	
  from	
  

excessive	
  natural	
  heat	
  
occurred	
  during	
  late	
  
spring	
  and	
  summer	
  	
  

•  Ninety-­‐five	
  percent	
  of	
  
all	
  deaths	
  from	
  
exposure	
  to	
  excessive	
  
heat	
  occurred	
  between	
  
May-­‐	
  September	
  



Health and Wellness for all Arizonans 

Heat	
  Morbidity	
  &	
  Mortality	
  in	
  Arizona	
  

•  Average	
  of	
  126	
  heat-­‐caused	
  deaths	
  and	
  160	
  heat-­‐
associated	
  deaths	
  from	
  2001-­‐2013	
  

•  2,000+	
  Heat-­‐Related	
  Emergency	
  Room	
  Visits	
  per	
  year	
  
(2008-­‐2013)	
  

•  500+	
  Heat-­‐Related	
  Inpa0ent	
  Admissions	
  per	
  year	
  
(2008-­‐2013)	
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Public	
  Health	
  Response	
  During	
  an	
  
Extreme	
  Heat	
  Event	
  

•  Ac0va0on	
  of	
  the	
  HEOC	
  (Health	
  Emergency	
  Opera0ons	
  Center)	
  
–  Communica0on	
  by	
  Health	
  Alert	
  Network	
  (HAN)	
  
–  Communica0on	
  by	
  social	
  media	
  
–  WebEOC	
  	
  
–  Public	
  	
  Heat	
  Advisory	
  List/School	
  Heat	
  Advisory	
  List	
  

•  Heat	
  Emergency	
  Response	
  Plan	
  
–  Levels	
  of	
  Response	
  :	
  Heat	
  Watch,	
  Heat	
  Warning,	
  Mass	
  Power	
  Outage	
  
–  Objec0ves:	
  

•  Limit	
  the	
  adverse	
  public	
  health	
  effects	
  
•  Iden0fy	
  condi0ons	
  to	
  trigger	
  plan	
  
•  Provide	
  a	
  framework	
  for	
  coordina0ng	
  efforts	
  
•  Provide	
  a	
  list	
  of	
  preven0on	
  (cooling	
  shelters),	
  and	
  educa0onal	
  resources	
  (heat	
  

illness	
  preven0on	
  informa0on)	
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Response	
  Plan	
  Ac0va0on	
  
Considera0ons	
  

•  Consistent	
  number	
  of	
  days	
  of	
  triple	
  digit,	
  
maximum	
  temperatures	
  (w/	
  higher	
  night-­‐0me	
  
temperatures)	
  

•  Localized	
  power	
  outage	
  in	
  a	
  community	
  from	
  
May-­‐September	
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Decision-­‐Support	
  	
  

•  Syndromic	
  Surveillance	
  
•  Hospitaliza0on	
  Data	
  

– Emergency	
  Department	
  Visits	
  
–  Inpa0ent	
  Admissions	
  

•  Death	
  Records	
  
•  INWS	
  (Interac0ve	
  Na0onal	
  Weather	
  Service)	
  
•  EWARN	
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Syndromic	
  Surveillance	
  

•  Inves0ga0onal	
  approach	
  to	
  monitor	
  disease	
  indicators	
  
in	
  real-­‐0me	
  or	
  near	
  real-­‐0me	
  to	
  detect	
  outbreaks	
  of	
  
disease	
  earlier	
  than	
  would	
  otherwise	
  be	
  possible	
  with	
  
tradi0onal	
  public	
  health	
  methods	
  

•  Can	
  be	
  used	
  to	
  monitor	
  emergency	
  department	
  visits	
  
for	
  extreme	
  heat	
  during	
  extreme	
  heat	
  events	
  

•  Interna0onal	
  Climate	
  and	
  Health	
  Syndromic	
  
Surveillance	
  Workgroup	
  
–  U.S./Canada	
  public	
  health	
  survey	
  on	
  use	
  of	
  syndromic	
  
surveillance	
  for	
  extreme	
  weather	
  hazards	
  hLp://www.cdc.gov/mmwr/preview/

mmwrhtml/su5301a3.htm	
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Syndromic	
  Surveillance	
  Data	
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Excessive	
  
Heat	
  Cases	
  

using	
  
Syndromic	
  
Surveillance	
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Key	
  Scien0fic	
  Uncertain0es	
  about	
  
Heat	
  and	
  Health	
  Outcomes	
  

1.  What	
  is	
  the	
  temperature	
  ‘threshold’	
  for	
  heat-­‐related	
  
deaths	
  and	
  illnesses?	
  

2.  What	
  are	
  the	
  temperature	
  metrics	
  that	
  affect	
  health?	
  
3.  How	
  do	
  we	
  determine	
  what	
  is	
  a	
  heat-­‐caused	
  or	
  heat-­‐

related	
  death	
  or	
  illness?	
  
	
  
4.	
  	
  	
  	
  Can	
  we	
  separate	
  the	
  epi	
  heat	
  signal	
  from	
  social	
  vulnerabili0es?	
  
5.  Are	
  outdoor	
  or	
  indoor	
  temperatures	
  more	
  closely	
  related	
  to	
  	
  
	
  	
  	
  	
  	
  	
  	
  health?	
  
6.  How	
  might	
  societal	
  adapta0ons	
  to	
  climate	
  change	
  affect	
  health	
  
	
  	
  	
  	
  	
  	
  	
  outcomes?	
  

15	
  2014	
  NSF	
  Urban	
  Climate	
  Ins0tute	
  Mee0ng,	
  Georgia	
  Ins0tute	
  of	
  Technology	
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Category/Event	
  Type	
  

	
  	
  
Years	
  in	
  
Analysis	
  

Number	
  of	
  
Events	
  from	
  	
  
May	
  15–	
  Oct	
  15	
  

Average	
  Events	
  
per	
  Year	
  from	
  	
  
May	
  15-­‐	
  Oct	
  15	
  

All-­‐cause	
  Mortality	
   2000–2011	
   112,853	
   9,404	
  
	
  	
   	
  	
   	
  	
   	
  	
  

Cardiovascular	
   	
  	
   	
  	
   	
  	
  

	
  	
  	
  Mortality	
   2000–2011	
   30,531	
   2,544	
  

	
  	
  	
  HospitalizaKon	
   2008–2012	
   32,614	
   6,523	
  

	
  	
  	
  ED	
  visit	
   2008–2012	
   6,831	
   1,366	
  

Heat-­‐related	
   	
  	
   	
  	
   	
  	
  

	
  	
  	
  Mortality	
   2000–2011	
   424	
   35	
  

	
  	
  	
  HospitalizaKon	
   2008–2012	
   1,731	
   346	
  

	
  	
  	
  ED	
  visit	
   2008–2012	
   68,032	
   1,361	
  
Consequences	
  of	
  Heat	
  
and	
  DehydraKon	
  

	
  	
   	
  	
   	
  	
  

	
  	
  	
  Mortality	
   2000-­‐2011	
   1,458	
   122	
  
	
  	
  	
  HospitalizaKon	
   2008-­‐2012	
   357,363	
   71,473	
  
	
  	
  	
  ED	
  visit	
   2008-­‐2012	
   233,636	
   46,727	
  

ASU	
  Study	
  Design	
  and	
  Health	
  Data,	
  Maricopa	
  Co.	
  

Arizona	
  Department	
  of	
  Health	
  Services	
  mortality	
  and	
  morbidity	
  data	
  

10	
  x	
  
	
  
4	
  x	
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Illustra0on	
  of	
  Selected	
  Trigger	
  Points	
  for	
  All-­‐Cause	
  Mortality	
  
and	
  Heat-­‐Related	
  Health	
  Events:	
  	
  Implica0ons	
  for	
  Prac0ce?	
  

Pe0n,	
  Hondula,	
  Yang,	
  Harlan,	
  Chowell.	
  	
  In	
  Review	
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Chronic	
  vs.	
  Episodic	
  
Adapted	
  or	
  Not?	
  

•  Heat	
  weather	
  hazard	
  doctrine	
  
emphasizes	
  an	
  episodic	
  heat	
  wave	
  	
  
warning	
  concept	
  origina0ng	
  from	
  
temperate	
  mid	
  la0tude	
  context.	
  

•  The	
  average	
  summer	
  day	
  in	
  Phoenix,	
  
or	
  the	
  global	
  south,	
  meets	
  outcomes-­‐
based	
  defini0ons	
  of	
  a	
  heat	
  wave.	
  

•  Chronically	
  hot	
  regions	
  are	
  adapted	
  to	
  
heat,	
  both	
  technologically	
  and	
  socially,	
  
and	
  do	
  not	
  respond	
  to	
  heat	
  as	
  a	
  
weather	
  emergency.	
  

•  Increasing	
  temperatures,	
  urban	
  heat	
  
islands,	
  and	
  equatorial	
  popula0on	
  
growth	
  direct	
  the	
  global	
  trajectory	
  
toward	
  a	
  chronic	
  heat	
  paradigm.	
  

•  Heat	
  informa0on	
  should	
  also	
  adapt.	
  

Source:	
  Robert	
  A.	
  Rohde,	
  Global	
  Warming	
  Art	
  via	
  Wikipedia	
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Proposed	
  EHIS:	
  “Extreme	
  Heat	
  Informa0on	
  System”	
  
•  Risk	
  Temperatures	
  are	
  temperature	
  thresholds	
  indica0ng	
  the	
  level	
  

of	
  absolute	
  heat	
  related	
  health	
  risk	
  on	
  a	
  given	
  forecast	
  day.	
  
	
  Negligible,	
  Tmax	
  <	
  79	
  F	
  
	
  Minimum,	
  Tmax	
  >	
  79	
  F,	
  #239,	
  98%	
  HR-­‐mortality	
  exceeding	
  
	
  Increasing,	
  Tmax	
  >	
  88	
  F,	
  #186,	
  97%	
  HR-­‐mortality	
  exceeding	
  
	
  Excessive,	
  Tmax	
  >	
  104	
  F,	
  #79,	
  82%	
  HR-­‐mortality	
  exceeding	
  

	
  
•  Rankings	
  indicate	
  the	
  rela0ve	
  heat	
  related	
  health	
  risk	
  on	
  a	
  given	
  

forecast	
  day,	
  compared	
  with	
  days	
  in	
  the	
  average	
  year.	
  This	
  helps	
  
responders	
  weigh	
  the	
  costs	
  and	
  benefits	
  given	
  their	
  unique	
  	
  
circumstances	
  and	
  response	
  op0ons,	
  which	
  is	
  the	
  key	
  to	
  decision	
  
making	
  in	
  a	
  chronically	
  hazardous	
  environment.	
  

•  This	
  system	
  complements	
  the	
  exis6ng	
  warnings	
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Informing	
  warning	
  system	
  design	
  with	
  health	
  
outcome	
  data	
  

AddiKonal	
  quesKons:	
  Seasonal	
  effects	
  

Early	
  season	
  heat	
  waves	
  have	
  
indis0nguishable	
  effect	
  in	
  
Phoenix	
  vs.	
  mid	
  or	
  late	
  
summer	
  heat	
  waves…	
  	
  
(Anderson	
  and	
  Bell	
  2011,	
  Envi.	
  Health	
  Perspect.)	
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Informing	
  warning	
  system	
  design	
  with	
  health	
  
outcome	
  data	
  

AddiKonal	
  quesKons:	
  Seasonal	
  effects	
  

…but	
  seasonality	
  is	
  more	
  
important	
  in	
  temperate	
  
loca0ons	
  that	
  the	
  prevailing	
  
warning	
  paradigm	
  is	
  based	
  upon	
  



Health and Wellness for all Arizonans 

Summary	
  

•  How	
  do	
  we	
  reduce	
  heat	
  deaths	
  and	
  illnesses?	
  
– Use	
  both	
  public	
  health	
  data	
  and	
  weather	
  data	
  for	
  
decision	
  support	
  

– Provide	
  informa0on	
  desired	
  by	
  organiza0ons	
  that	
  
respond	
  to	
  heat	
  and	
  the	
  public	
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Contact	
  Informa0on	
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  MPH	
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  and	
  Health	
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