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Study on visualization of the operational effectiveness of
Medical Helicopters and Rapid Response Cars
Verification of the operational effectiveness on the transformation
for start time of medical practice, survival rate and population

(OTomoki OYAMA*1  Yuya YOSHIKAWA*1 Satoshi YAMADA*2
Hirotomo OHUCHI*3 Kiyoaki OIKAWA*4
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Introduction

Medical helicopters and rapid response cars have gained much attention as tools for emergency medical services
(EMS). However, quantitative examination methods have not been established regarding the operational effectiveness
of medical helicopters and rapid response cars. The purpose of this study was to examine the operation policy of the
EMS transport system and placement plan of EMS facilities by quantifying the operational effectiveness of ambulances,
medical helicopters, and rapid response cars using an index based on the start time of medical practices, survival rates,
and population at arbitrary mesh points.

Method and Target Population
In this paper, the target population was the population of Shiga prefecture. Our methods involved:

1. Calculating the reduction of in doctors' medical practice start times due to use of medical helicopters or rapid
response cars on all mesh points by performing a GIS analysis on EMS transport routes.

2. Calculating the improvement in survival rate resulting from use of medical helicopters or rapid response cars on all
mesh points by applying the "golden hour principle” from on the calculated times .

3. Multiplying the reduction in start time and population at an arbitrary mesh point.

4. Multiplying the improvement in survival rate improvement and population at an arbitrary mesh point.

Results

The total reduction time was approximately 9.31 million seconds. The average starting time of medical practice by
doctors was reduced by approximately 22 minutes and 52 seconds per reduction mesh point, and an average of 20
minutes and 35 seconds for all mesh points . The total population in mesh point was about approximately 1.03 million .

The total improvement in survival rate was approximately about 186,000%. The average of survival rate was
improved approximately 28.16% per improvement mesh point, and, about approximately 24.68% for all meshes. The
population in for the improvement mesh points was approximately 1.01 million.

The total amount multiplied by the reduction time and population in the reduction mesh points was 827 million.

The total amount multiplied by survival rate improvement and population in the improvement mesh points was 27
million.

The amount of each index at an arbitrary mesh point was shown on a map.

Conclusion

A quantitative examination method was proposed regarding the operational effectiveness of medical helicopters and
rapid response cars, using an index based on the start time of medical practice, survival rates, and population. Future
research should examine the placement planning of EMS facilities via simulation relating to abolition, expansion, and
relocation, as well as the evaluation method for each index on the EMS.
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