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Computer simulation-based study of emergency medical rescue strategy
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[Abstract] Objective To apply computer simulation technology for simulating the emergency medical rescue of different
conditions and optimizing the rescue strategy and resource allocation. Methods Firstly, according to the characteristics of the
arrival of the wounded and the state of injury, four alternative strategies were formulated and simulated. Secondly, the optimal
strategy was determined by waiting time of the wounded and the working intensities of rescue unit. Finally, the reasonable
suggestions for the rescue strategy and rescue force allocation were put forward by simulation analysis of the relationship
between the arrival rate of wounded and the number of rescue units. Results First-leave-first-served and the select-units
strategy could effectively reduce the waiting time of the wounded and the working intensity of the rescue unit. When the arrival
rate of class A(B) of the wounded increased, the total number of rescue units increased at the same time under the premise of
meeting the requirements of the medical rescue, with the number of A(B) rescue units increasing more rapidly. Conclusion By
simulating the emergency medical rescue process using different strategies, the optimal rescue strategy can be determined; the
number of the rescue units is closely related to the arrival rate of the wounded; estimating the arrival rate of the wounded and
the average treatment time can provide reference for rescue force allocation.
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Fig 1 The flowchart of select-the wounded strategy
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Fig 2 The rescue flowchart of select-the wounded strategy

FCFS: First-come-first-served; FLFS; First-leave-first-served
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Fig 3 The flowchart of the select-unit strategy
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FCFS: First-come-first-served; FLFS; First-leave-first-served
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Tab 1 Treating time of the wounded

t/min, rts

A rescue unit B rescue unit

Class A of the wounded 3547 4545

Class B of the wounded 404%5 30+6
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Tab 2 Comparison of average waiting time for rescue Tab 3 Comparison of average work intensities
t/min t/h

Select the wounded strategy  Select the units strategy

Select the wounded strategy

Select the units strategy

FCFS FCFS
Mean 20. 30 8.24 Mean 15. 94 14. 94
Class A 2.51 8.08 Class A 16. 06 14.91
Class B 33.71 8. 36 Class B 15.75 15. 00
FLEFS FLES
Mean 10. 91 6. 55 Mean 15.17 14. 40
Class A 3.58 3.94 Class A 15.13 13.94
Class B 16.42 8.53 Class B 15. 25 15.17

FCFS: First-come-first-served; FLFS; First-leave-first-served

FCFS: First-come-first-served; FLFS; First-leave-first-served
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Fig 5 Waiting time of the wounded (FLFS, select-unit)
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Fig 6 The work intensity of rescue-unit (FLFS, select-unit)
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Tab 4 Allocation of rescue unit with different arriving rates

The number of The number of

The rate of waiting time of The rate of waiting time of

A A A rescue units B rescue units class A (more than 30 min) (%)  class B (more than 30 min) (%)
4 14.6 5 6 0 1
6 14.6 6 6 0 3
8 14. 6 7 6 0 0
10 14. 6 7 7 0 0
12 14. 6 8 7 0 0
14 14. 6 9 8 0 0
16 14.6 9 9 0 0
18 14. 6 10 9 0 0
11. 03 4 5 5 0 0
11. 03 6 5 6 0 0
11.03 8 5 7 0 0
11.03 10 6 7 0 0
11. 03 12 7 Z 0 0
11.03 14 7 8 0 3
11.03 16 7 9 0 2
11.03 18 8 9 0 0
11. 03 20 8 10 0 1
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