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[Abstract] Objective To develop a digital intelligent multimodal shift handover system for the intensive care
unit (ICU) and evaluate its application effect in ICU shift handovers. Methods A research and development team
was established, consisting of 1 department director, 1 head nurse, 3 information technology engineers, 3 nurses, and
2 doctors. Team members were assigned responsibilities including overall coordination and planning, platform design
and maintenance, pre-application training, collection and organization of clinical feedback, and research investigation
respectively. A digital intelligent multimodal shift handover system was developed for ICU based on the Shannon-Weaver
linear transmission model. This innovative system integrated automated data collection, intelligent dynamic monitoring,
multidimensional condition analysis and visual reporting functions. A cloud platform was used to gather data from multi-
parameter vital signs monitors, infusion pumps, ventilators and other devices. Artificial intelligence algorithms were
employed to standardize and analyze the data, providing personalized recommendations for healthcare professionals.
A self-controlled before-after method was adopted. Before the application of the ICU digital intelligent multimodal
shift handover system (from December 2023 to March 2024), the traditional verbal bedside handover was used; from
June 2024 to March 2025, the ICU digital intelligent multimodal shift handover system was applied for shift handovers.
Questionnaires before the application of the shift handover system were collected in April 2024, and those after the
application were collected in April 2025. The shift handover time, handover quality (scored by the nursing handover
evaluation scale), satisfaction with doctor-nurse communication (scored by the ICU doctor-nurse scale) before and after
the application of the handover system were compared, and nurses' satisfaction with the shift handover system (scored by
the clinical nursing information system effectiveness evaluation scale) was investigated. Results  After the application
of the ICU digital intelligent multimodal shift handover system, the shift handover time was significantly shorter than
that before the application [minutes: 20 (15, 25) vs. 30 (22, 40)], the handover quality was significantly higher than
that before the application [score: 84.0 (78.0, 88.5) vs. 71.0 (55.0, 79.0)], and the satisfaction with doctor—nurse
communication was also significantly higher than that before the application (score: 84.58 £6.79 vs. 74.50 £ 11.30).
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All differences were statistically significant (all P < 0.05). In addition, the nurses' system effectiveness evaluation scale
score was 102.30 4 10.56, which indicated that nurses had a very high level of satisfaction with the ICU digital intelligent
multimodal shift handover system. Conclusions The application of the ICU digital intelligent multimodal shift

handover system can shorten the shift handover time, improve the handover quality, and enhance the satisfaction with

doctor-nurse communication. Nurses have a high level of satisfaction with this system.
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