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Why Heat?? 

 

ÅHeat stroke is deadly; about 15% of 
those who survive suffer impairments 
to the nervous, renal, or respiratory 
system 

 

ÅHeat-related illness is entirely 
preventable with access to air 
conditioning and effective public health 
messaging, education, and awareness 

 

ÅMost heat ɀ health research focuses on 
urban areas and heat mortality.  



Research Questions 

What is the relationship between maximum temperature and heat related 
illness?  How does this relationship vary temporally, regionally, and across 
different demographics? 

 
 

Attributes of this relationship: 

1. Slope of rising limb 

2. Slope of recessing limb 

3. Threshold Temperature 

4. Greatest Difference 

 
 



North Carolina Disease Event Tracking and Epidemiologic 
Tool (NC DETECT) 

Dates Available: 01/01/2007 ɀ 12/31/2012  
ICD-9: 992.xx for both primary and 
secondary diagnostic codes  



Climate Data 

Hourly Weather Stations: EcoNet, AWOS, RAWS, ASOS 
 

Relationships with HRI will be evaluated for:  
1.)  Heat Index 2.) Maximum Temperature and 3.) Minimum Temperature  4.) 
Departure from Normal Maximum Temperature 5.) Departure from Normal 

Minimum Temperature  



Emergency Department Admissions for Heat Related Illness (ICD9 code 992.xx) between 
May 1, 2007 through September 31, 2012 

Emergency Department (ED) Admissions for Heat Related Illness 



Methods for Selected Preliminary Results  

Methodology:  
 
Å HRI is standardized by age and 

gender specific 2010 Census 
population estimates to provide 
per capita rates.  
 

Å Generalized Additive Model  
(GAM) with CI 95Th percentile  for 
predicted values smoothes HRI 
versus temperature plots to 
examine relationship. 

 
Å GAM are used to calculate 

different measures of  this 
relationship: 
Å Ascending slope: ρȢπχɉψφϊ&Ɋ 
Å Descending slope:-ρȢπτɉωωϊF) 
Å Threshold: 81 

 



Methods for Selected Preliminary Results  

Methodology:  
 
Å HRI per capita rates are adjusted for 

the frequency of temperature 
observations during the time period 
(i.e. per Degree). 
 

Å This illustrates that more HRI occur 
on abnormally warm days (but not 
on days with extreme heat).  
 

Å GAM are used to calculate 
relationships: 
Å !ÓÃÅÎÄÉÎÇ ÓÌÏÐÅȡ πȢπωɉωφϊF) 
Å Descending slope: -πȢςπɉρπχϊF) 
Å Threshold:  87 

 
 



Selected Preliminary Results ς Regional Heat morbidity vs Daily Max Temp  

Mountain  Piedmont  Coastal Plain Mountain  Piedmont  Coastal Plain 

AS(Temp) 0.10(83)  1.01(86) 1.48(86)    0.02(93)  0.04(98) 0.06(93) 

DS(Temp) -0.13(100)  -0.9(99) -1.68(99)   -0.02(107) -0.08(107)  -0.09(107) 

Threshold 88 84 85   91 91 91 



Heat morbidity vs Daily Maximum Temp for Rural vs. Urban 

Urban    135 per 100,000 people  
Rural     150 (+15 )* per 100,000 people  

Urban    9.65 per capita per degree   
Rural     13.45 (+3.8 )* per capita per degree  

*significant at p -value = 0.05 

Totals:  


