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Study on visualization of the operational effectiveness of Medical Helicopters (2)
- Appropriate Location of base hospitals in Helicopter Emergency Medical Service -

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

Keywords : Emergency Medical Service, Medical Helicopter, GIS

Visualization, The time required to start a medical procedure

Introduction

Recently, Medical Helicopters have gained much attention as one of the measures available for emergency medical
services (EMS). The expansion of EMS requires a large amount of money. The introduction of Medical Helicopters has
been affected by local government finance. In order to reduce the duplication of operating expenses and range, trials of
the use of Medical Helicopters in more than one prefecture have been carried out by organizations like the Union of
Kansai Governments.

In the previous paper, the authors proposed a method of quantifying the operational effectiveness of Medical
Helicopters in a target prefecture in terms of time saved based on geographical conditions by visualizing this
distribution on a map. The purpose of this paper is to apply the method to a framework beyond a given target prefecture
and consider the operational effectiveness and proper placement of base hospitals for Medical Helicopters.

Method and Target

The operational effectiveness of Medical Helicopters used in more than one prefecture is analyzed by calculating the
time required to start a medical procedure from the initial emergency call at arbitrary points in both Ambulance EMS
and Helicopter EMS. In this paper, the target range is the Shikoku region, which includes Tokushima, Kagawa, Ehime,
and Kochi prefectures.

Results and Conclusions

Regarding the operational effectiveness of Medical Helicopters at the existing base hospital “G” (Kochi Health
Sciences Center), the total amount of time saved is about 32.77 million seconds and starting time of medical practice is
reduced for about 16 minutes 39 seconds per time shortening meshes , about 12 minutes 40 seconds per all mesh.
Population in time shortening meshes is about 1.4 million.

Improved operational effectiveness was shown in the case simulating the use of three EMS helicopters at base hospitals
“C” (Tokushima Red Cross Hospital), “J” (Ehime prefectural Nithama hospital), and “M” (Uwajima City Hospital).
The total amount of reduced time for starting medical procedures is about 33.15 million seconds. About 16 minutes 7
seconds are saved per time shortening meshes, with about 12 minutes 52 seconds per all meshes. Population in time
shortening meshes is about 1.9 million.

Operational effectiveness at the existing base hospital “G” is the same as in the best simulation; the change is only a few
percent in terms of time saved. “G” is an appropriate base hospital. However, there is about 30 percent change in terms
of population served.

Should be base hospital of Medical Helicopter determined based on the amount of population increase . If Shikoku
region were to add a new base hospital for a Medical Helicopter, the location should be determined based on
population.

Future works

There are plans to analyze other target prefectures and expand frameworks in future.

In order to obtain analytical results that reflect the realities of EMS more, it is need to consider the actual circumstances
of emergency medical transportation in each hospital.
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