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Maintenance optimization of medical equipment considering patient
flow distribution based on the sparrow search algorithm

LI Daigao, LIU Qinming, LI Jiaxiang
(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: To solve the problems of uncontrollable impact on patients and high maintenance costs after
the failure of hospital diagnosis and treatment equipment, a preventive maintenance decision-making
model based on uneven distribution of patient flow was proposed. Firstly, in view of the characteristics
of the hospital treatment equipment degradation rate affected by the distribution of patient flow, the
patient flow factor was used to reflect the changing law of its human flow, and the equipment
degradation process model was constructed based on the equipment degradation evolution rule.
Secondly, by incorporating the quantified cost of diagnosis and treatment equipment failure risk and the
variable cost caused by delayed or early maintenance into the cost calculation system, an equipment

maintenance strategy that constrains the failure risk value under the uneven distribution of patient flow
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was proposed. Finally, through the sparrow search algorithm (SSA) optimization to obtain the key initial

variables, and numerical simulation analysis of the model, the results show that the maintenance strategy

proposed in this paper can ensure the reliability of the diagnosis and treatment equipment while

maintaining a low maintenance cost.

Keywords: medical equipment; distribution of patient flow; failure risk costs; variable costs; sparrow
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Fig.2 Flow chart of medical equipment maintenance strategy
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Fig. 7 Change of equipment reliability considering patient
flow distribution
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Tab.4 Comparison of initial maintenance schemes under the influence of patient flow

LES HEF IR UT S/ LD ]/ HEF IR T a0 Crisk Cs AC c
1 552~1084 425 1.19~1.12 9751.3 4836.5 19985.8 34573.6
2 639~1198 447 196272 236282 = 40649.8
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Tab.5 Parameter sensitivity analysis

e A A g Crisk Cs AC Cc BRAAR B/ Y
- - 4633.14 5297.57 8761.49 18692.20 -
—20% 2983.75 5836.42 11280.71 20100.88 7.54
—10% 3168.44 4738.14 10837.64 18744.22 0.28
%o +10% 5966.83 5167.98 8461.33 19596.14 4.84
+20% 6807.55 5311.69 8267.85 20387.09 8.79
—20% 5883.42 4772.38 8340.79 18996.59 1.63
-10% 5559.77 5613.49 8557.16 19730.42 5.55
Ro +10% 3567.27 5536.89 10030.77 19134.93 2.37
+20% 3239.63 5447.26 11470.01 20156.90 7.84
—20% 4633.14 4237.06 8761.49 17633.70 —5.66
-10% 4633.14 4768.72 8761.49 18163.35 -2.83
' +10% 4633.14 5827.33 8761.49 19221.96 2.83
+20% 4633.14 6259.09 8761.49 19653.72 5.14
—20% 4633.14 5297.57 7584.42 17515.13 —6.29
—10% 4633.14 5297.57 8411.03 18341.74 —1.87
“ +10% 4633.14 5297.57 9199.56 19130.27 2.34
+20% 4633.14 5297.57 9800.48 19731.19 5.56
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