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Abstract

In recent years, much attention has been paid to the development of control charts for
monitoring healthcare systems. Based on this, the aim of this paper is to design a multi-
objective risk-adjusted exponentially weighted moving average control chart in order to detect
decreasing changes in patients' survival time. Before undergoing surgery, patients have
various risk factors that affect the surgical process. Therefore, risk adjustment in the design of
the proposed control chart is done with the aim of considering the effect of the preoperative
risk factors of each patient on his survival time and using the accelerated failure time model.
In order to use the proposed control chart, it is necessary to determine the design parameters
in such a way that the desired economic and statistical properties are satisfied simultaneously.
As a result, a multi-objective model is proposed, which is solved by a two-stage approach
based on the Pareto optimization and the TOPSIS technique. The performance of the
proposed approach has been investigated in one of the medical centers of Kermanshah city,
and a comparison with the pure economic design model for the multi-objective design model
in the presence of multiple assignable causes has also been considered. By increasing the cost
by a small amount, it shows more favorable and better statistical performance. In this paper, a
new approach of the multi-objective problem for the statistical economic design of the risk-
adjusted control chart has been modeled according to its application in healthcare systems.
Keywords: Control Chart, Exponentially Weighted Moving Average, Pareto Optimization,
Risk Adjustment, TOPSIS.



