Identifying risks in a flexible fetoscope during the design phase by applying a modified Delphi method for failure mode and effect analysis
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Abstract:
Statement of the Problem: Failure mode and effect analysis (FMEA) has been widely used in healthcare to prevent adverse medical events and improve patient safety. However, gathering high-quality data from a diverse team might be problematic when using a standard FMEA approach. Especially the existence of a group bias and the excessive time consumption may be problematic. This study proposes the use of a modified Delphi technique for FMEA to circumvent these problems. 
Methods: The proposed method combining FMEA with a modified Delphi method was applied to identify the risks of the flexible fetoscope during the design phase. The data collection included eleven multidisciplinary experts, consisting of 6 engineers from KU Leuven and 5obstetrician surgeons from Thailand. The experts were asked open-ended questions via an online individual interview at a time that was found convenient to them. They were allowed to review and edit their opinion throughout, before a facilitator created a summary report.
Findings: This study had a 100% participation rate. Experts provided their opinions without the risk of being dominated by others, and they were not informed of other information due to the anonymity method. Both steps are critical components of the modified Delphi technique. Sixty-five potential failure modes were found. Twenty-nine (45%) potential failure modes affected patient safety (mother and fetus). The failure mode related to the tip of the instrument was marked the most often (46%), followed by the handle (27%) and the flexible segment (27%) of the scope.
Conclusion and Significant: The modified Delphi technique is discovered to be useful and time efficient. This approach allows each expert the convenience of selecting a suitable time for a meeting, without a series of multiple meetings. The modified Delphi method also reduces the risk of group bias by anonymity in individual interviews.
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About Research Topic: FMEA is used to examine healthcare systems.1,2 FMEA tries to minimize adverse medical occurrences by identifying a product's or system's failure modes.2,3 A multidisciplinary expert committee comprised of experts in the field with diverse expertise in this process.4,5 FMEA requires a sequence of team meetings as well as the seek for consensus among members.1,6 Meetings with a large number of participants might bring aspects of group bias.7
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