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Queuing model with variable service rate considering
fatigue under epidemic situation
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Abstract: During the outbreak of COVID-2019, the problem of excessive fatigue in doctors and the
decline in treatment rate were caused by unreasonable medical resources scheduling. The influence
factors of emergency doctors' fatigue degree were studied quantitatively. The entropy weight fuzzy
analytic hierarchy process (EW-FAHP) was used to calculate the influence weight of each factor.
Through the methods of reasonable allocation, policy relief and scientific rotation, the fatigue degree of
doctors in emergency diagnosis and treatment was minimized. At the same time, the variable service
rate was set according to the length of doctors' working time, and the birth death process model was
used to analyze the queuing sequence of patients. Finally, the model was visualized by using ProModel
simulation software, and the experimental group and the control group were set for comparative study.
The simulation results show that the output rate of patients, the utilization rate of doctors' seats and other
service indicators of considering fatigue queuing model are better than those of the traditional model. At

the same time, a dynamic balance state for doctors' fatigue and patients' satisfaction is reached.
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Fig. 6 Comparison chart of doctors' seat utilization
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Fig.8 Comparison of output rates of suspected patients

12, B RS RR I ) PP A R A — >
FAEBR o JUHAE I YR B AR B SE 1 W], Uk

Qe NBARZ, WHEJE MR, X EEm TR
BT . BB E AR T E R R, B

(10 S5 45 I 1] B S IR TR e BT, 3 b I e 3 =
Az AR T B4 B AR E HE AR B e, RE6S
A v R I R

3 e DA 5 ] 190
o e TR PR AL 55 I 1 H A RN ]
L e -m- DLAKHTIY B R 180
30r® e e SRR ST AN T R
£ 3 170
g i <
ﬁ, 251 ;\P(
= 1 &
€& 20 1 %g
iﬂ—‘ 150 Az
s )
e 140
1or 130
5% : : : : 20
0 50 100 150 200 250

Hif 8] /min
B9 ZEEFHREMFEEEXLE

Fig.9 Comparison of patients' waiting time and satisfaction
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