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BIRMINGHAM FIRE AND RESCUE SERVICE

• Largest and busiest urban fire department in Alabama 

• 32 fire stations covering over 200,000 citizens

• Of 65,000 annual calls, around 45,000 are for Emergency Medical Services

• Many of these EMS calls result from preventable medical conditions

• Recently implemented a community medicine program to target preventative 

health issues 



COMMUNITY PARAMEDICINE 

• Paramedics trained in special aspects of patient care such as medical education 
and preventative medicine travel to patients’ homes on a non- emergency basis

• Focus mainly on high- volume callers as well as those suffering from complex, 
chronic, preventable, and lifestyle- linked medical conditions

• Frequently work with health departments and other entities to target specific 
neighborhoods

• Many large American cities have successful programs, including Fort Worth, TX 
and San Diego, CA

• Have been shown to reduce 911 call volume, cut hospital costs, and make the 
general public healthier



PROJECT OBJECTIVE

• Use GIS to identify areas of the city to focus limited resources for preventative 

medicine

• Focus analysis on practical information for the fire department, not just 

academic study

• Explore spatial relationships between health, 911 calls, and comorbidities 



METHODOLOGY

• With permission from Birmingham Fire and Rescue, was given access to run 
records for the 44,000 Advanced Life Support classified EMS calls the fire 
department responded to between June of 2016 and June of 2017

• Used Python programming with the Pandas module to break calls into 
categories easily targetable for prevention using the primary and secondary 
impressions of patients recorded by paramedics

• Stroke Category- Stroke / CVA,  TIA, and Suspected TIA

• Blood Pressure Category- Hypertension 

• Diabetic Category- Diabetic Hyperglycemia, Diabetic Hypoglycemia, Diabetic 
Symptoms



METHODOLOGY (CONT.)

• Cardiac Category- Cardiac Rhythm Disturbance, MI-Other, MI-STEMI, Other 

Cardiac, Congestive Heart Failure, Chest Pain / Discomfort

• Psychiatric Category- Behavioral/ Psychiatric Disorder

• Plotted point data for each of these conditions in ArcMap 10.6, along with fire 

quadrant information provided by the City of Birmingham Planning Office.

• Performed a join to count incidents within each quadrant, as well as mask the 

point- level information



CITY OF BIRMINGHAM



PSYCHIATRIC INCIDENTS 



DIABETIC INCIDENTS



BLOOD PRESSURE INCIDENTS



CARDIAC INCIDENTS



CEREBROVASCULAR INCIDENTS



CONCLUSIONS AND FUTURE 
DIRECTIONS

• Several fire quadrants, mainly in the west and north sides of the city, were 

identified as potential targets for community- based medical interventions

• A general trend of overlapping chronic health issues was identified

• Plan to continue analysis, also looking at census data and neighborhood 

boundaries

• Plan to incorporate more advanced geographic analysis, such as population 

adjusted heat mapping 

• Will directly provide the fire department with a set of geographic data to use 

in decision making
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