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Abstract

Access to emergency medical care (EMC), whether through emergency medical services (EMS) or Hotspots of poor access to EMC are seen in many areas of
emergency department (ED) visits, varies significantly across the state of Massachusetts (MA). \_ ATEEIS [Fe - Western and Central MA. Higher AIMRs are also seen in many
Variation results from many factors (e.g., ambulance response times, proximity to an ED) and can l l l l l l of these areas, suggesting a possible association. Across MA,
significantly influence patient outcomes. This project analyzes how geographic accessibility of EMC % of MA households MA population Median MA trauma Esri roads Accidental injury strong geographic associations are seen between low
resources varies across MA. Additionally, this project investigates the association between EMC po"\vlfr‘t;”lf:er“sybgﬁ‘gus by ij\%“g,”af’t bayml\ﬁ/‘i'grl‘;ige (I\jzggfs o work deaths tzf('m population density and each of the following: high median
resource access and accidental injury mortality rates (AIMR) across MA. Data on ambulance tract (ACS, 2021-2024) 2021-2024) (MATRIS, 2024) 2024) (Esri, 2025) DPH, 2021) ambulance RTs, poor trauma center access, and poor EMC
response times (RT), trauma center locations, and socioeconomic variables (e.g., poverty, l l I ! p— l access. A moderate geographic association was also seen
population density) were aggregated from MATRIS, MA DPH, MassGIS, and the American ( Map A1 ) ( Map A2 ) ( Map B1 ) Classify dﬁ{/aeszwrge ne’(th\r/ic\)/;ktiamnzl}tlsis: ( Map B3 ) between high median ambulance RTs and high AIMRSs.
Community Survey. Data were mapped and trends were analyzed in ArcGIS Pro. Bivariate access to Rrrﬁgi;nél service J_ trauma center However, this research is not without limitations. Median

EMC resources was determined from median ambulance RTs and drive time (DT) to the nearest classes jrigssg‘etg ambulance RTs and AIMRs were not available for all MA ZIP
trauma center. Strong geographic associations were found between low population density each of e ( GIS software ) ( e ) codes. Additionally, drive time to out-of-state trauma centers
the following: high median ambulance RTs, poor trauma center access, and poor EMC access. A d'aqggtet analytical |ntetsect was not considered, a possibility for many MA residents who
moderate geographic association was found between high median ambulance RTs and high AIMR. prosess ( Output map ) Cj‘éegg;';z; —»( Map B4 ) live near the state border. Furthermore, all data was aggregate,
Such associations show the consequences (higher AIMR) of poor emergency medical resource categories so direct relationships between variables cannot be determined
distribution across MA. and only general trends can be visualized.

To solidify conclusions from these findings, further research
must be done into EMS staffing numbers and models, shift
structures, organizational models (career vs. volunteer vs. on-
call), locations of EMS bases and posts, and locations of other
first response organizations (fire departments and police
stations). Additionally, further research into EMC access,
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In emergency medicine, the “Golden Hour” refers to the 60-minute time period following a traumatic Dath sources: MATRIS (MA DPH), Esri Dath sources: MA DPH, Esti AIMRs, and socioeconomic and geographic variables should be
. . . . .y . - . .y Coordinat tem: NAD 1983 StatePI MA FIPS 2001 (US Feet) Coordinat tem: NAD 1983 StatePl MA FIPS 2001 (US Feet) . : :
injury when resuscitation and stabilization are most beneficial'. The goal of EMS is to stabilize a A b w T e o b conducted to determine the direction and strength of the

relationships between them. These findings and further
\ research can provide critical insight into regions of poor access

traumatic injury patient and transport them to definitive care within the “Golden Hour”. A decrease in
odds of patient mortality is seen when ambulance response times and/or transport times are

decreased’. Response time is defined as the time from dispatch of EMS resources to the time that - . 4 to EMC and in need of increased or redistributed EMC
resource arrives on the scene of an emergency; transport time is defined as the time an ambulance o G resources. Overall, these findings are a step towards increasing
leaves the scene of an emergency to the time it arrives at an ED. .: geographic equity in access to EMC resources across MA.

Access to healthcare is multi-dimensional? and influenced by many factors, from geographic to
socioeconomic. Access to healthcare can be quantified through patient outcomes. However, patients

do not exist in a vacuum, and social determinants of health cannot be disregarded. Accidental injury :"eigf:sznt"ifnlgance R f
mortality rates (AIMR) are of particular interest in quantifying access to emergency care because the (minutes) e e re n Ces
o . . . . [ ]2.000 - 4.000
course of a traumatic injury is often more direct and isolated than that of an iliness. Furthermore, — A e e
. g ags . . . . ® Llevell trauma center
geographic accessibility of emergency medical care (EMC) resources is of particular interest "1 6.001 - 8.000 o Level? (rinut=s _
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because of its direct influence on traumatic injury patient outcomes. 0l e il _ _
Thi - _ 4 ol " 2T by ZIP cod 4 the time it takes { B 15,01 - 1700 N - 550 N Jansma EP, Bonjer HJ, Bloemers FW. The influence of
IS project examines median ambulance response times code and the time it takes to PR B 60-50 e :
i 2 ih tt ‘o in MA Th P oot (RT) 3; 4 (o 4 together t I 17.01 - 23.00 A — s A prehospital time on trauma patients outcome: A
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understand how access to EMC varies across MA. Additionally, AIMR trends are considered as a . L.
_ _ . _ doi:10.1016/j.injury.2015.01.008
potential outcome of EMC access trends. Lastly, socioeconomic and demographic factors Bivariate access to emergency medical care (MA, 2024) Mortality due to accidental injury by ZIP code (MA, 2021)
. . . . . . ap by Emmy Udry, February 2026 Map by Emmy Udry, February 2026 . ; . .
M 2. Penchansky R, Thomas JW. The concept of access:
(population density and poverty rate) are considered as important context and potential social Data sources: MATRIS, MA DPH, Esri Data sources: MA DPH, Esri . . . . .
Coordinate system: NAD 1983 StatePlane MA FIPS 2001 (US Feet) Coordinate system: NAD 1983 StatePlane MA FIPS 2001 (US Feet) definition and relationship to consumer satisfaction. Med

determinants.
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Population density by census tract (MA, 2021-2024) Poverty rate by census tract (MA, 2021-2024) 3
Map by Emmy Udry, February 2026 Map by Emmy Udry, February 2026
Data sources: MA DPH, American Community Survey, Esri Data sources: American Community Survey, Esri
Coordinate system: NAD 1983 StatePlane MA FIPS 2001 (US Feet) Coordinate system: NAD 1983 StatePlane MA FIPS 2001 (US Feet)
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