A Descriptive Analysis of Traumatic Injury and Transport Metrics across the State of New Hampshire using the TEMSIS Database.

Background
Traumatic injury continues to be the number one cause of death for individuals between the ages of 1-44 years old with associated high costs to the healthcare system.1,2 Statewide trauma systems have been created and have shown to reduce trauma related morbidity and mortality.3 Access to trauma centers vary by geographic region and there are worse outcomes and burden of trauma per capita in rural areas.4 Factors other than proximity to trauma center can affect trauma outcome, such as geographic and logistical constraints as well as terrain and inclement weather. Similarly, a lack of emergency medical service (EMS) resources in rural areas can lead to variation in the availability of trained personnel and adequate equipment responding to traumatically injured patients. 
 New Hampshire, and the surrounding New England area, is at high risk for excessive burden of trauma morbidity and mortality given its rural nature and location of healthcare resources. The state of New Hampshire has one level 1 trauma center and three level 2 trauma centers. While the average distance between level 1 trauma centers in the United States is 28 miles, the distance from the level 1 trauma center in NH to the next closest is >70 miles.5 New Hampshire has an inclusive state trauma system with all hospitals capable of accepting a trauma patient, but some hospitals are yet to obtain state or American College of Surgeons (ACS) trauma center verification status. The ACS recommended all NH hospitals be verified as trauma centers due to evidence showing improved patient outcomes.6 Aside from patient care, hospitals that are not within the trauma system have no reporting obligation which makes understanding the burden of traumatic injury at a state wide level difficult. Understanding the epidemiology of traumatic injuries and their geographic spread across New Hampshire can improve trauma system development.
Understanding pre-hospital EMS response to traumatically injured patients offers additional insight into the prevalence and location of patients and EMS resources. The Maine Rural Health Research Center found that 90% of NH counties have an ambulance desert.7 To do this they evaluated the ratio of ambulance stations to population as well as the amount of ambulance stations per 100,000 square miles. The findings are staggering and highlight concerns about the inability to transport patients due to a lack of resources. While it is valuable to show a lack of ambulance stations relative to population and geographic area, this study did not show actual evidence of extended transport times within the state. One way to add value to this data would be to use the Trauma and Emergency Medical Services Information System (TEMSIS) to do a more detailed assessment of trauma patient transport within the state of New Hampshire. 
Public health practitioners have increasingly used geographic information system (GIS) technology to approach health issues.8 Visuospatial information has been used in trauma to confirm increasing trauma related mortality in rural trauma patients in Colorado.9 It has been used to map out violent crime in an urban Vancouver, as well as pedestrian versus automobile collisions in Conneticut.10.11 Some have called for geographic information to be a part of trauma registries to facilitate this area of research. The American Trauma Society has created an interactive map, to assist researchers in their efforts to bring GIS tools to trauma systems. Using GIS technology to evaluate different trauma and pre-hospital transport metrics can be useful for public policy planners, hospital administrations, EMS providers, and other stakeholders committed to the care of trauma patients. 
This project's aim is to map traumatic injury and its factors in the state of New Hampshire and provide trauma stakeholders with useful information to plan trauma care and emergency medical services. This would include obtaining de-identified patient data from Trauma and Emergency Medical Service Information System (TEMSIS). Transport metrics (see below for detail) will be obtained for each encounter.  Using GIS software, we would designate various geographic areas, defined by EMS response units. Our trauma data can then be organized into their respective region. Different statistics can then be calculated and mapped including each region’s overall trauma incidence, incidence by mechanism, average transport time, average response time, quantity of severely injured patients, pre-hospital mortality and destination. Characteristics of responding EMS units would be obtained such as compensation status (pay vs volunteer), BLS vs. ALS, staffing, and in-house vs. home call status of EMS units. These characteristics will be evaluated for any associations with outcomes. Clear outliers could be researched further once identified. This study would also create a framework that would allow stakeholders at the state level to evaluate effects of past and future policies. This report could serve as the starting point for a periodically generated state trauma surveillance report. 
General Question       
What is the incidence and geographic distribution of traumatic injuries for which EMS is activated across the state of New Hampshire. What are the differences in EMS response across the state? 
Methods
Population- Trauma patients 
· Defined by Image trend inputs. Per discussions at pre-hospital subcommittee of the TMRC we should be able to query for all patients that were charted as red or yellow box field triage criteria. 
Metrics needed to be collected on trauma runs  
· Call location-(EMS transporting agency) Given that transporting agencies have a geographic area they cover, we can use this as our geographic unit when making the map. We will use a GIS specialist to help with this.  
· Trauma mechanism
· Patient Age
· Patient Sex 
· Transport Mode
· 911 Call time
· 911 EMS dispatch time 
· Response time 
· On-scene time (scene arrival-departure)
· Transport time
· Pre-hospital mortality
· Receiving hospital 
· Systolic blood pressure (highest/lowest)
· GCS
· Heart rate (highest/lowest)
· Respiratory rate (highest/lowest)

By organizing runs into EMS transporting agencies or medical resource hospitals. A map can be created with the overall incidence of trauma within each region, as well as a breakdown of each mechanism. Average times related to transport can be calculated and whether there are associations between agency characteristics and transport outcomes can be determined. 
EMS region data- We will need to obtain list of EMS transporting agencies or MRH 
· How many towns served by the agency?
· What is the estimated population?
· How many ALS ambulances?
· How many BLS ambulances
· How many EMT-a, EMT-b, and paramedics on staff 
· Is the crew paid vs. volunteer
· Private or public 
· Home call vs. in-house
· Total number of paid staff
Other Questions and discussion points that can be addressed with this study.
· What is the incidence and prevalence of traumas within each EMS geographic area across the state?
· How different are the transport times of towns with or without a consistently staffed ambulance crew?
· How many traumas that meet field triage criteria are being brought to each hospital across the state and region? 
· What proportion of traumatically injured patients are being transported to an ACS trauma center. 
· How many airs medical transports for trauma patients are being performed in each region across the state?
· How does the population of each EMS geographic area correlate with transport time? 
· How does the population of each EMS geographic area correlate with pre-hospital mortality? 
· Does having a private or public EMS crew responding to 911 calls lead to different transport metrics?
· Does having EMTs vs. paramedics responding to 911 calls lead to different EMS or pre-hospital outcomes?
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