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® Background: Emergency Departments (EDs) face perennial challenges including

overcrowding, operational inefficiencies, and staff fatigue. Although the issues are multi-
factorial with many proposed solutions, the problem persist. In 2021, Changi General
Hospital ED was undergoing remodeling and we saw an opportunity to explore beyond
traditional planning tools to understand the complexity of ED systems, workflow and
operations.

Objective: In this presentation, the speaker will share how the team develop, validate and use
a digital twin (DT) model of the ambulatory area, enabling simulation of patient flow, staff
allocation, to improve operational efficiency and staff well-being.

Methods: A design-thinking approach was deployed, which included multi-level stakeholder
meetings and workshops, iterative workflow mapping, time motion studies and a staff well-
being survey. A DT model was built on an open-source game engine and computer-aided
design drawings to simulate real-time patient and staff activities. This was followed by
validation of the model using historical data. Further tweaks were made before the model
was put to run various simulation scenarios.

Results: The DT model of ambulatory area of CGH ED accurately replicated historical patient
throughput and revealed operational bottlenecks during peak hours. Multiple used cases
were raised, and scenario testing was able to demonstrate improved efficiency with tweaks
in triage staffing, timing and pharmacy relocation. Staff survey results highlighted
insufficient break time, frequent interruptions, and role ambiguity, reinforcing the need for
human-centred planning.

Conclusion: The DT offers a visual, dynamic and data-informed platform for testing care
models, spatial designs and promising solutions for enhancing patient care.
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