
 

 



 

Executive Summary  
The Emergency Department (ED) at Michael Garron Hospital (MGH) faces operational 
inefficiencies due to unpredictable patient volumes, leading to long wait times, triage and 
treatment bottlenecks, inefficient staff deployment, overcrowding, and staff burnout. Key issues 
include manual processes, lack of real-time tracking, reactive staffing, inpatient bed shortages 
causing boarding, and a complex multi-floor layout. These challenges reduce care quality and 
strain resources, with no predictive or AI-supported systems currently in place.  

Root Causes  

The Emergency Department at Michael Garron Hospital faces challenges due to misaligned 
staff schedules and high burnout (people), slow manual triage, uneven workloads, and 
inefficient room turnover (process), lack of real-time tracking or AI tools for demand prediction 
(technology), unstructured historical data and inconsistent tracking limiting insights (Data), and 
external factors like flu outbreaks combined with inpatient bed shortages driving unpredictable 
surges (environment).  

Proposed Solution: AI-Driven Emergency Flow Optimization Model  

The proposed AI-Driven Emergency Flow Optimization Model enhances Michael Garron 
Hospital’s ED efficiency by forecasting patient surges, optimizing triage, and dynamically 
allocating resources. It features a predictive analytics engine using time-series models, 
ensemble learning, and NLP to forecast inflows; Triage decision support with ML classifiers to 
improve accuracy; Dynamic staff and room allocation via optimization algorithms to balance 
workloads; an integrated dashboard for real-time visualization of key metrics; and continuous 
data feedback and model retraining to ensure adaptability and fairness.  

Expected Outcomes  

The AI-Driven Emergency Flow Optimization Model will reduce wait times through proactive 
staffing and fast-track units, improve triage accuracy with ML models to minimize delays, 
optimize resource use by dynamically balancing staff and room assignments, mitigate boarding 
with predictive discharge planning, enhance visibility via real-time dashboards for rapid 
decisions, and enable targeted interventions for frequent ED users using behavioral predictors.  

Conclusion  

The AI-Driven Emergency Flow Optimization Model offers a transformative approach to address 
MGH’s ED challenges. By leveraging predictive analytics, ML, and real-time optimization, it will 
reduce wait times, improve care quality, and enhance operational efficiency. Phased 
implementation, staff engagement, and robust risk mitigation will ensure successful adoption 
and scalability.  

 


