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N	
  =	
  10,549	
  



A	
  large	
  por'on	
  occurs	
  on	
  a	
  few	
  installa'ons	
  in	
  	
  
the	
  southern	
  US	
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Surveillance Snapshot: The Geographic Distribution of  Heat Injuries Among Active 
Component Service Members, U.S. Armed Forces,   2010–2014

F I G U R E  1 .  Five-year average incidence rates per 100,000 person-years of heat stroke by unit location,a active component, U.S. Armed 
Forces,  2010–2014

F I G U R E  2 .  Five-year average incidence rates per 100,000 person-years of other heat injuries by unit location,a active component, U.S. 
Armed Forces,  2010–2014

aIncident cases and incidence rates were derived using the methodology previously described (page 17: Update: heat injuries). Th e geographic location of 
each case was defi ned as the service member’s unit three-digit ZIP code at the time of incident diagnosis.  Incidence rates were computed by dividing the 
number of incident cases by the sum of the active component person-time in years for each three-digit unit ZIP code; then a 5-year average per unit ZIP 
was calculated. Th e 5-year average and associated three-digit unit ZIP were loaded into Arc-GIS (Esri, Redlands, CA), and joined to an Esri-provided map 
of U.S. three-digit ZIP codes.
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Future	
  high	
  Heat	
  Index	
  values	
  at	
  military	
  installa'ons:	
  
climate	
  change	
  projec'ons	
  (top	
  10	
  heat	
  injury	
  sites)	
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Addi-onal	
  average	
  number	
  of	
  days/year	
  in	
  2040-­‐2049	
  	
  
with	
  high	
  Heat	
  Index,	
  compared	
  to	
  2010-­‐2014	
  

>	
  103°F	
   >	
  125°F	
  

Modeling	
  by	
  Ryan	
  Harris	
  et	
  al.,	
  US	
  Air	
  Force	
  14th	
  Weather	
  Squadron.	
  	
  
The	
  climate	
  model	
  is	
  CMIP5	
  with	
  the	
  RCP	
  4.6	
  emission	
  scenario.	
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  temperature	
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Epidemiological	
  studies	
  of	
  heat	
  injury	
  	
  
in	
  military	
  trainees	
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Ref	
   SeSng	
   Time	
  
period	
  

Risk	
  factors	
  studied	
   Risk	
  factors	
  associated	
  with	
  
heat	
  injury	
  

Heat	
   Individual	
  

Gardner	
  et	
  al.,	
  1996	
   Parris	
  Island	
   1998-­‐1992	
   *	
   BMI,	
  fitness	
  

Kark	
  et	
  al.,	
  1996	
   Parris	
  Island	
   1982-­‐1991	
   *	
   WBGT	
  

Phinney	
  et	
  al.,	
  2001	
   Na-onwide	
   1979-­‐1991	
   *	
   Previous	
  heat	
  injury	
  

Smalley	
  et	
  al.,	
  2003	
  	
   San	
  Antonio	
   1956-­‐1999	
   NA	
  

Hakre	
  et	
  al.,	
  2004	
   Parris	
  Island	
   1988-­‐1992	
   *	
   Various	
  symptoms,	
  labs	
  

Wallace	
  et	
  al.,	
  2005	
   Parris	
  Island	
   1979-­‐1997	
   *	
   WBGT	
  (onset,	
  previous	
  day)	
  

Wallace	
  et	
  al.,	
  2006	
   Parris	
  Island	
   1988-­‐1996	
   *	
   BMI,	
  fitness	
  

Bedno	
  et	
  al.,	
  2010	
   5	
  states	
   2005-­‐2006	
   *	
   Excess	
  body	
  fat	
  

Bedno	
  et	
  al.,	
  2014	
   5	
  states	
   2005-­‐2006	
   *	
   Excess	
  body	
  fat,	
  fitness	
  



Department	
  of	
  Defense	
  climate	
  change	
  adapta'on:	
  
health-­‐related	
  ac'ons	
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2 0 1 4  C L I M A T E  C H A N G E

ADAPTATION ROADMAP

D E P A R T M E N T  O F  D E F E N S E

Assessment	
  of	
  projected	
  climate	
  change	
  on:	
  
•  Health	
  and	
  safety	
  risks	
  to	
  DOD	
  

personnel.	
  
•  Possible	
  increased	
  need	
  for	
  health	
  

surveillance	
  and	
  health	
  services.	
  
•  Distribu-on	
  of	
  disease	
  vectors.	
  
•  Demand	
  for	
  DOD	
  capabili-es	
  for	
  

emergency	
  opera-ons	
  in	
  the	
  United	
  
States,	
  and	
  for	
  overseas	
  humanitarian	
  
assistance	
  and	
  disaster	
  response.	
  

	
  	
  
Review	
  and	
  appropriate	
  modifica-on	
  of	
  
health	
  surveillance	
  programs	
  and	
  personal	
  
protec-ve	
  equipment.	
  
	
  	
  



AFHSC	
  	
  
COL	
  Michael	
  Bell	
  
Rohit	
  A.	
  Chitale	
  
Koya	
  Allen	
  
Maj	
  Kevin	
  Haines	
  
S-c	
  Harris	
  
Vivek	
  Khatri	
  
Aaron	
  Kite-­‐Powell	
  
Anthony	
  Taylor	
  
	
  
	
  

10	
  

The	
  views	
  expressed	
  are	
  those	
  of	
  the	
  author	
  and	
  do	
  not	
  necessarily	
  reflect	
  the	
  official	
  
policy	
  or	
  posi=on	
  of	
  the	
  Department	
  of	
  Defense.	
  

Collaborators	
  
John	
  Balbus	
  (NIH)	
  
Juli	
  Trtanj	
  (NOAA)	
  
LtCol	
  Mike	
  Gremillion	
  (DOD/USAF)	
  
Maj	
  Ryan	
  Harris	
  (DOD/USAF)	
  
COL	
  Jim	
  Persson	
  (DOD/USARIEM)	
  
David	
  Sauter	
  (DOD/ARL)	
  

Acknowledgements	
  
	
  



Thank	
  you!	
  
	
  

jean.chre-en.mil@mail.mil	
  

11	
  



Some	
  adapta'on	
  opportuni'es	
  for	
  extreme	
  heat	
  	
  
in	
  the	
  US	
  military	
  

•  Heat	
  stress	
  predic-on/warning	
  systems.	
  

•  Integrated	
  assessment	
  of	
  individual	
  risk	
  factors,	
  heat.	
  

•  Field-­‐appropriate	
  measurement	
  devices.	
  

•  Novel	
  alterna-ves	
  to	
  the	
  WBGT.	
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