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Reengineering of surgical inventory counting process based on HFMEA and effect evaluation
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[ Abstract] Objective To conduct systematic risk identification for the item counting process in the operating room
using the Healthcare Failure Mode and Effect Analysis (HFMEA) tool, optimize and redesign the original process, and
evaluate the practical application effect of the improvement in reducing counting errors, enhancing surgical operation
efficiency, and ensuring patient safety. Methods A special management team for HFMEA was established to review the
entire process of surgical instrument counting, identify potential failure modes in each stage, calculate the Risk Priority
Number (RPN), select high-risk points and formulate targeted improvement strategies; 2025 surgical cases using the
traditional counting process were selected as the control group, and cases using the re-engineered process from July to
December 2025 were selected as the observation group. The RPN values, error occurrence rate of counting, operation time,
process execution qualification rate, and adverse event occurrence of the two groups were compared. Results The average
RPN value of high-risk failure modes in the observation group decreased from (301.6 & 24.3) to (48.5 + 8.7), the error rate
of counting decreased from 0.82% to 0.09%, the single counting time was shortened from (7.8 + 1.6) min to (4.2 £ 1.1)
min, the execution rate of process standardization increased from 82.3% to 98.7%, and the occurrence rates of surgical
item counting discrepancies such as missing items and residual foreign objects decreased significantly (all P < 0.05).
Conclusion Applying HFMEA to the re-engineering of the surgical item counting process can effectively predict and
reduce safety risks, improve the accuracy and standardization of the counting work, and has significant value in ensuring
surgical safety. It is suitable for promotion and application in clinical management of the operating room.

[ Keywords] Healthcare failure mode and effect analysis; Surgical instrument counting; Process optimization; Risk
control; Surgical nursing safety
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