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Introduction 
Ireland is currently preparing for a major restructuring of its trauma care provision services. The Trauma Policy for 
Ireland Steering Group published its report “A Trauma System for Ireland: Report of the Trauma Steering Group1” in 
2018. It was a consultative process and feedback was provided by many of the Clinical Care Programmes, 
International expertise, Advocacy Groups, the trauma audit data from the National Office of Clinical Audit. The 
recommendations centre on creating a “Hub and Spoke” model of care with two regional Trauma Networks each 
with a Major Trauma Centre and Trauma Units. The benefits of integrated Trauma Systems have been strongly 
outlined in the literature2-7. One particularly striking example is the U.K. where one study has shown a 19% increase 
in the adjusted odds of survival from severe injury over a 9 year period8. Cork University Hospital will be the Major 
Trauma Centre in the South and the Major Trauma Centre in Dublin is yet to be decided.  
 
In this model, ambulance patients with suspected major trauma should be taken directly to a Major Trauma Centre 
where travel times are within 45 minutes or if travel times exceed this, to the nearest Trauma Unit for rapid 
stabilisation and subsequent transfer to the Major Trauma Centre if the complexity of their injuries exceeds the 
capability of the Trauma Unit1.  
 
Dublin Fire Brigade (DFB) operates a fire-based EMS service providing pre-hospital care to the city of Dublin and 
County. It serves a catchment population of greater than 1.3 million people9. It works in close collaboration with the 
National Ambulance Service (NAS). The introduction of a Major Trauma Centre and two Trauma Units in Dublin will 
change the existing system of transporting patients to the nearest Emergency Department based on geographical 
catchment areas to Emergency Departments based on clinical parameters. 
 

Abstract 
 
Aims 
To estimate ambulance transit time of Major Trauma patients from scene to Emergency Department (ED) in order to 
inform future trauma network design. 
 
Methods 
Dublin Fire Brigade data was analysed and each Major Trauma incident was mapped. Actual distance and time to 
the receiving ED was measured and estimates of distances and times from each of these incidents to any ED in 
Dublin (any potential Major Trauma Centre) were formulated using Google Maps in Internet Explorer 11. 
 
Results 
Adult trauma (n=500) was evenly distributed throughout Dublin. The median transit time to each ED varied from 5 
to 8 minutes with a longest time of 26 minutes. 
The calculated median transit time from an incident to any ED was 18 minutes with a maximum estimated transit 
time of 40 minutes. 
 
Conclusion 
The data demonstrated that all patients could get to any Dublin ED with a median time of 18 minutes and within the 
internationally recommended transfer time of 45 minutes to a Major Trauma Centre. 



An analysis of geospatial factors can contribute positively in designing and planning services. In this proposed “Hub 
and Spoke” model of care, the ideal Major Trauma Centre would be able to receive the maximum number of 
patients from a geographical territory within a 45 minute ambulance transit time1. Traditionally, “medical 
geography” or geospatial studies have played a major role in assessing the burden of disease (e.g. clusters of 
infections) but are used less frequently in planning services based on actual patient need. A knowledge of where 
major trauma occurs and the time needed to transfer the patient from the site of injury to the Emergency 
Department can be one consideration when deciding where to locate a Major Trauma Centre. 
 
The aims of this study are to analyse ambulance transit time as one of the patient-centred factors in trauma care 
delivery. Other key factors in determining the location of a Major Trauma Centre are outlined in the National Trauma 
Steering Group’s position paper on a Trauma System for Ireland1. Using geospatial studies, the location of major 
trauma can be identified and the current transit time to the nearest emergency department can be measured. 
Furthermore, the calculated transit time from the location of current trauma to any Emergency Department or 
potential Major Trauma Centre can be determined and this can inform discussion on future systems planning and 
provision, fostering a more informed decision making process.  
 
Methods 
All adult (>16 years) Major Trauma incidents responded to by the DFB ambulance resources in 2014 were included in 
this study. Currently there is no validated pre-hospital trauma scoring system for trauma used in Ireland, so for the 
purposes of this study, the definition of “Major trauma” was taken to be any trauma call that prompted the 
paramedic crew to place the receiving Emergency Department on ‘Standby’ using a pre-alert. This pre-alert is an 
indicator that the patient possibly has significant injury requiring immediate attention by Emergency Medicine staff.  
 
As an initial screening tool, the DFB Oracle Business Intelligence tool identified the search term ‘stand-by’ in the 
incident reports of all calls and a clinical researcher individually reviewed each “stand-by” incident to ensure that the 
pre-alert related to trauma. Adult Trauma patients with a pre-alert notification requesting the Emergency 
Department to be on “stand-by” were included in the study. Those pre-alerts with a “stand-by” not related to 
trauma were excluded. All data was anonymised and all details relating to the patient (e.g. age, gender, mechanism 
of injury) were disregarded once they met the study’s inclusion criteria.  
 
The key data collected included the location of each incident and the time taken to travel from the scene to the 
Receiving Emergency Department. Estimates of this travel time and the distance travelled were collected using 
Google Maps on Internet Explorer 11 and compared with actual data. Further estimates of distance and travel times 
were then generated from the location of each incident to every Emergency Department in Dublin. Data was 
recorded and analysed using Microsoft Excel 2013. 
 
The location of each incident were mapped using exact latitude and longitude coordinates in to Central Statistics 
Office Small Areas (areas of population comprising between 50 and 200 dwellings), using MapInfo, creating a colour 
coded distribution map.  
 
The actual distance and time taken to travel from the scene to the Emergency Department was measured using data 
from scanned Patient Care Reports and the Eastern Regional Control Centre data accessed via Oracle Business 
Intelligence. The total number of patients transported to each hospital was recorded. The actual time taken to travel 
to each Emergency Department was collated and box plots of the median time, range and inter-quartile intervals of 
the actual travel times were generated. 
 
Using the latitude and longitude coordinates of each incident, the distance from each incident to the receiving 
Emergency Department was calculated using Google Maps on Internet Explorer 11. In cases of multiple routes and 
differing distances, the distance offering the shortest travel time for the time of the day when the incident occurred 
was selected. An estimate of the time taken to travel to the receiving Emergency Department was collated and box 
plots of the median time, range and inter-quartile intervals of the estimated travel times were generated. Actual and 
estimated times were compared and analysed for degrees of variance.  
 
To assess the potential of each Emergency Department to be a Major Trauma Centre, each incident that was 
mapped was then studied using Google Maps and Internet Explorer 11 to determine an estimated travel time and 
distance from that location to any Dublin Emergency Department. To minimise time and traffic bias, the date and 
time of the incident were included in the Google Maps parameters. At all mapping stages, the distance was chosen 



as the route that offered the shortest travel time. This information was analysed on Microsoft Excel and box plots 
were generated to reflect the data. 
 
Ethical approval for this study was granted by the RCSI’s Research Ethics Committee.  
 
Results 
Dublin Fire Brigade received a total of 84,769 Medical emergency calls in 2014 requiring 78,726 ambulances to be 
mobilised between January 1st and December 31st 2014. Receiving hospitals were placed on standby for 3,140 of 
these instances. From this cohort, 534 (17%) were deemed to be traumatic in nature, equating to 558 patients.  This 
included 57 paediatric incidents with 58 paediatric patients. Five hundred adult patients met the inclusion criteria.  
 
Location 
Major Adult Trauma was relatively evenly distributed throughout Dublin City and County (Figure 1). 
 

 
Figure 1: Location of each Major Trauma Incident (DFB 2014) 



Actual travel distance and time to receiving Emergency Department 
The median distance from the incident to the receiving Emergency Department was 4Km (range 0.5-28.8Km) and the 
median time was 6 minutes 33 seconds (range <1 minute to 26 minutes). Figure 2 demonstrates the range of travel 
times it took for the patients to be transported to the Receiving Emergency Department. With the current 
geographical catchment based system all major trauma incidents reached their nearest Emergency Department 
within 30 minutes of leaving the scene. The median time was less than 8 minutes for all hospitals.  
   
Transit time data for 110 (22%) patients were not available from the DFB database and could therefore not be 
included in ‘actual time’ calculations.  
 

 
Figure 2: Actual travel time from incident to Receiving Emergency Department 

 
Estimated travel time to receiving Emergency Department 
To ensure the reliability of the modelling system, the actual travel times from the scene to the receiving emergency 
department were compared with estimated times. Table 1 demonstrates that the modelling system used over-
estimated the travel time to each hospital by 14-34%. Emergency response vehicles can travel faster than private 
motorists.  
 

Hospital 
 

Min 
Actual 
Calculated 
 

Max 
Actual 
Calculated 
 

Median 
Actual 
Calculated 
 

Mean 
Actual 
Calculated 
% Difference 

Number of 
incidents with no 
time/total number 
of incidents 

Beaumont 
 
 

89 
240 

1516 
2100 

480 
720 

557.835 
744.956 
25.12% 

28/113 

Connolly 201 
300 

1578 
960 

479 
720 

562.386 
656.841 
14.38% 

13/57 

Mater 48 
120 

840 
1320 

308 
360 

334.253 
408.571 
18.19% 

30/105 

St. James’ 49 
120 

962 
1200 

334.5 
540 

371.28571 
562.703 
34.02% 

13/111 

St. Vincent’s 119 
120 

868 
1080 

377.5 
540 

393.3 
551.667 
28.7% 

6/36 

Tallaght 136 
300 

1533 
1080 

463.5 
720 

467.276 
652.308 
28.37% 

20/78 

Table 1: Assessment of the degree of variance between actual and estimated travel times 
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Estimated travel time and distance to any Emergency Department 
The median distance from the incident to any Dublin Emergency Department was 9.95Km (range 0.5-47.3Km) and 
the median time was 18 minutes (range 2 to 40 minutes). A breakdown for each Hospital is shown in Figure 3.  
 

 
Figure 3: Estimated travel time from incident to any Emergency Department 

 
Discussion 
The application of medical geography and mapping the burden of disease is well established. The first reported 
mapping of human disease was by the German Physician Leonhard Ludwig Finke in 179210 and since then this 
discipline has been widely used to study the clustering of infections, areas of health disparity, resource availability, 
disease surveillance, and health related behaviours. GIS or Geographic Information Systems are now being used in 
planning health care facility provision such as community phlebotomy services11, ambulance deployment strategies12 
and indeed in developing Trauma Systems in Scotland, a country with mixed rural and urban population densities13. 
 
This study demonstrates that Geospatial modelling when combined with clinical data can contribute positively to 
service development. For example, the even geographic distribution of trauma, supported by NOCA trauma audit 
data that concluded 47% of trauma occurs in the home14 is useful in injury prevention strategies. Furthermore, it 
quantifies the very short transport times and distances within our current model of care and can give assurances 
that all incidents studied would reach a Major Trauma Centre within the recommended 45 minutes if 
reconfiguration occurred. This study shows that the modelling system (Google Maps with Internet Explorer 11) was 
reasonably reliable at estimating time (error rate between 14-34%) and may over-estimate time as it cannot factor in 
faster speeds of emergency response vehicles. Over-estimating time is less risky that under-estimating time or both 
over and under-estimating time when planning access to time critical services. 
 
Limitations of this study include the initial definition of major trauma in a pre-hospital setting. Irish trauma audit 
data uses the Injury Severity Score to define Major Trauma. This is a retrospective classification and cannot be used 
in the pre-hospital setting. Pre-hospital practitioner assessment of needing a team on “Stand-by” was the most 
reproducible and measureable criteria when designing the study. National pre-alert criteria for Major Trauma based 
on mechanism of injury, abnormal vital signs and specific injury patterns have been devised by the Medical Advisory 
Committee of the Pre-Hospital Emergency Care Council (PHECC) and will be implemented after a consultative 
process. 
 
The findings of this study under-estimate the number of trauma patients attending many of the hospitals included as 
the data is from a single ambulance service. The National Ambulance Service cover catchment areas in Dun 
Laoghaire/Rathdown, Meath, Kildare and Wicklow. These patients are frequently brought to Dublin Hospitals. 
Therefore, the findings cannot determine a preferred hospital as a much wider geographical area will be serviced by 
the MTC than that studied here.  
 
Geospatial studies have much more to contribute to emergency care and may be used to both proactively inform 
future system design and empower policy planners to modify and improve existing systems15. This study contributes 
to the former and uses geospatial data combined with clinical context in order to inform the creation of an 
integrated Major Trauma Network with patient-centered factors as a core component and consideration. Similar 
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modelling systems could be used when designing resources for other time critical conditions eg thrombectomy 
services in acute stroke care.  
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