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Research Progress Challenges and Prospects of Healthcare Workers' Hand Hygiene
Compliance in the Age of Artificial Intelligence
Yaping Fang
Department of Critical Care Medicine, The Affiliated Hospital of Southwest Medical University
[Abstract] Hand hygiene is the most fundamental, cost—effective, and efficient measure for preventing
healthcare—associated infections. However, actual compliance rates among healthcare workers
worldwide remain far from ideal. This review summarizes recent domestic and international research
progress. In China, monitoring methods have shifted from traditional manual observation to Al— and
IoT—based electronic monitoring systems — a growing trend that highlights the benefits of smart
management platforms in improving compliance and management efficiency. Domestic studies have also
refined hand hygiene timing for high—risk roles (e.g., cleaning staff) based on risk identification,
evaluated various training and intervention models (e.g., PDCA cycles, culture building, behavioral
nudging), and addressed occupational health issues such as hand eczema. International research focuses
more on designing "nudge" interventions grounded in behavioral science theories (e.g., Health Belief
Model, Theory of Planned Behavior), exploring novel tools like virtual reality, and establishing
continuous feedback mechanisms for long—term use of electronic monitoring systems. Despite ongoing
technological and managerial advancements, common challenges persist globally: cost — benefit
trade—offs of electronic monitoring systems, data privacy concerns, difficulty eliminating the Hawthorne
effect, significant variation in compliance across different roles and hand hygiene moments, and
sustaining long—term intervention effects. Future strategies should be intelligent, precise, humanistic, and

systematic, integrating multidisciplinary knowledge to build a comprehensive infection prevention and
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control framework that combines technology empowerment, behavioral science, humanistic care, and

management optimization. This will drive fundamental and sustained improvements in hand hygiene

compliance, ultimately ensuring the safety of both patients and healthcare workers.
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