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2 Receiving definitive treatment time
3 Triage
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! Location set covering problem (LACP)
2 Maximal covering location problem (MCLP)
3 Poisson distribution
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! Average Start of Service Delay time

2 Average On-Site time

3 Average Transferring to Hospital time

4 Desired service level

> Desired response time

6 Desired receiving definite treatment time
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Ambulance Location and fleet size problem considering the factors
affecting the emergency medical services system performance, Case study:
Hamadan city

Farnaz Khoshgehbarit
Amirkabir University of Technology
S.M.J. Mirzapour Al-e-hashem #*
Amirkabir University of Technology

Abstract

The emergency medical service system is a complex system. The complexity of this system
stems from the existence of many dependent components, the complex urban environment
and the purpose of the system, which is to respond well to emergency calls to save the lives
of patients with a high probability of death. A systematic view of this system can give
decision makers a clear insight in order to reduce costs and increase the likelihood of saving
patients' lives. Mathematical modeling based on operations research can look at this system
in an integrated way and at the same time control factors affecting the quality of services,
including response time and recieving definitive treatment time, by considering budget
constraints. In the model of locating stations and determining the fleet size presented in this
study, for the first time, in addition to the average response time to emergency calls, the
average receiveig definitive treatment time is explicitly considered in the modeling. The
results of the implementation of the model ensure that on the one hand, the global standard
for the average response time that is 8 minutes is garanteed, and on the other hand, on
average, patients are transported to the hospital in a timely manner to receive definitive
treatment. Uncertainty of the location of emergency calls in the form of scenarios has been
applied in modeling. The presented model was implemented on real data of Hamedan city
in 1399. The salient point of the implementation results is that the emergency medical
service system of Hamedan city should increase the dispersion of stations and if the
dispersion increases, it can operate with 8 ambulance units in normal conditions with world
standard quality.

Keywords: Emergency medical services system, System thinking, Optimization,
Response time, Receiving definitive treatment time.
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