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Special Artic

Development of a Power BI-Based Intelligent
Management System for Real-Time Monitoring and
Quality Management of Medical Device Reprocessing
in the Central Sterile Supply Department

Wan-Ting Chen'?, Wen-Shu Lin', Hsin-Yi Lin', Chih-Yuan Wu*
Department of Nursing', Center for Quality Management?, Department of Medical Informatics?®,

Hsinchu MacKay Memorial Hospital

Abstract
Purposes

In this study, we aimed to develop a Power Bl-based intelligent management system
by integrating medical device tracking data to establish an automated daily dashboard with
an early warning mechanism, thereby enhancing medical device management and resource
allocation efficiency in the central sterile supply department (CSSD).

Methods

We conducted a retrospective study at a regional teaching hospital in northern
Taiwan by integrating interdisciplinary resources from the CSSD and the Information and
Technology Department. We established a CSSD database and incorporated it into a Power
Bl-based intelligent management system to enable automated daily updates of medical
device information and real-time visual monitoring of quality indicators. Key performance
indicators included abnormal device utilization, device turnover rate, and utilization trends,
which were used to evaluate how the intelligent management system affected resource
allocation efficiency and management transparency.

Results

Following the implementation of the Power Bl-based intelligent management system,
all key performance indicators improved significantly (p<0.001). In terms of equipment
maintenance, the device repair rate decreased from 4.39% to 2.34%, while the device tracking
rate increased from 78.01% to 96.96%, substantially enhancing early warning system efficacy.
Moreover, operational efficiency improved, with the overdue device rate decreasing from
15.51% to 5.20% and the average annual device turnover rate increasing from 20 to 35 cycles
per year. These findings indicate that the intelligent management system optimized workflow,
reduced equipment idle time, and enhanced medical resource utilization efficiency.

Conclusions

CSSD data visualization and transparency enabled decision-makers to comprehensively
monitor medical device utilization and proactively anticipate maintenance requirements.
Overall, our findings demonstrate that digital management and data-driven decision-making
could substantially improve the resource allocation efficiency and enhance the quality of
medical device management. (Cheng Ching Medical Journal 2026; 22(4): 83-94)

Keywords : Power BI, Medical device management, Device turnover rate, Smart
healthcare
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