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Refers to the ease with which a population 
can reach healthcare resources 



 

Two types of access can be delineated from 
this broad definition:
◦

 
Aspatial access 


 

Considers affordability, culture and other non- 
spatial factors



 

Explain barriers in reaching health resources when 
proximity is not the major issue

◦

 
Spatial access 


 

Considers proximity and availability as major 
barriers





 

Calculated using the travel impedance (distance or 
time)



 

Most easily understood in terms of catchment 
areas



 

Used to identify access gaps in the pre-existing 
system, or to model the effect of system 
reconfigurations. 





 

Associated with a significantly lower risk of death 
when compared to care at a non-designated center 



 

Requires process of external verification that 
evaluates the availability of resources



 

Only a fraction of the total number of hospitals in a 
region





 

In the US, the geographic distribution of trauma 
centers is not uniform



 

Patients in rural regions have limited access to 
timely trauma care due to the prolonged transport 
times involved 



 

Distribution of trauma center care can be 
characterized as neither ubiquitous nor uniform 





 

To contrast the three methodologies of calculating 
spatial access to trauma center care in their 
estimates of access



 

Replicate each authors’ methods using the same 
area and population 



 

To critically evaluate the quantitative and 
qualittative differences





 

Province of Ontario, Canada

◦

 
Population 12.2 million

◦

 
415,000 square miles (larger than Texas and New 
Mexico combined)

◦

 
2/3 of population in only 3% of land area.

◦

 
Nine Level I adult trauma centers in urban areas





 

Population data were derived from the 2006 census 
via Computing in the Humanities and the Social 
Sciences (CHASS) Data Center



 

Spatial data for dissemination block boundaries 
and centroids were derived from the 2006 Census 
of Canada geography files



 

Spatial data for roads and hospital locations were 
derived from Desktop Mapping Technologies Inc. 





 

Using each of the three methodologies, we 
calculated catchments for 4 time intervals (30, 45, 
60, 120)



 

We also calculated the physical size of each 
catchment



 

Home address considered scenes of injury for the 
purpose in this study. 





 

Three major methodologies for calculating access 
to trauma center that have been published in the 
literature. 



 

Simple Network Analysis



 

As-the-Crow-Flies 



 

Hybrid





 

Simple Network Analysis

◦
 

Driving times to the closest trauma center are 
only impedances

◦
 

Service area polygons were created around each 
trauma center, for each time interval (30, 45, 60 
and 120 minutes).





 

As-the-crow-flies
◦

 
Divides the study area into small geographical 
units and calculates access independently for 
each unit
◦

 
Euclidean distances from centroids to trauma 
centers and travel times are based on predefined 
travel speed
◦

 
Units divided into three groups by density, the 
highest density group utilizes the slowest speed
◦

 
Other impedances also included in final access 
calculation







 

Hybrid

◦
 

Similar to the ACFM, the HM considers a patient 
as having access if they reside within a specified 
"prehospital period“

◦
 

Rather than using straight line distances from 
trauma centers to geographic units - a road 
network analysis was performed. 





 

Spatial analyses completed using ArcGIS 
(version 9.3.1, ESRI) 



 

Statistical analyses completed using SAS    
(version 9.1, Cary, NC)





 

Calculated populations and area sizes significantly 
differed across access time intervals

45 Minutes

Population
(% Total)

Area
(% Total)

Simple Network 74 3.43

As-the-crow-flies 35 1.34

Hybrid 47 0.59







 

Methodologies were qualitatively assessed 
using two criteria: 



 

i) Spatial discontinuity


 

Assesses for irregular or illogical access gaps



 

ii) Distribution across infrastructure


 

Assesses for continuity with transportation routes. 





 

Spatial discontinuity is much more apparent in the 
ACFM because each geographic unit is calculated in 
isolation



 

Low density units utilized higher predefined speed 
than higher density



 

ACFM underestimates access for high density units 
further from the trauma centers









 

Distribution across infrastructure occurs 
logically for both the HM and SNAM that use 
network analyses



 

The ACFM method does not use the road 
network in calculations 



 

Therefore, the ACFM overestimates access in 
areas with no road infrastructure







 

Only used methodologies that have been 
used in spatial access calculations for real 
circumstances in medical journals



 

Methodologies were adapted for the Ontario 
setting based on spatial data available





 

Know your methodology and how it manifests 
itself in your area



 

All methodologies are not equal and can be 
significantly different



 

Qualitative differences were identified and 
should be understood when using 
methodologies in the future





Meta-Analysis Derived Logistical Delays Urban Suburban Rural

1. Travel Speed from dissemination block 

Centroid to (mph) to determine base travel 

times

20.1 47.5 56.4

2. Ambulance to Scene Factor (multiplied by 

base travel time to determine total driving time 

to TC) 

1.6 1.5 1.4

3. Dispatch Interval (time of receipt of call to 

ambulance dispatch - in minutes)

1.4 1.4 2.9

4. On-Scene Interval (time from arrival at scene 

to departure from scene - in minutes)

13.5 13.5 15.1



+ 2.9 minutes + 15.1 minutes

1) Calculate straight line distance
2) Divide by travel speeds to determine time
3) Multiply by ambulance to scene factor
4) Add Dispatch and On-Scene Intervals

200 km ÷
 

90.77 km

Rural

= 132 minutes

132 minutes X   1.4
= 184 minutes184 minutes

= 202 minutes
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