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With a near-perfect correlation (R? = 0.98),
fatigue is a manageable variable
predictable by shift length.

24-hour shifts result in a 1.44 normalized
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fatigue level, creating systemic "waste" in
clinical performance.
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hospital coverage but increase fatigue, cognitive stress, and burnout.
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*The Accreditation Council for Graduate Medical Education sets duty-hour
regulations to improve patient safety and physician well-being. ACGME
guidelines include:
 Maximum of 80 work hours per week, maximum of 24 consecutive clinical
hours (plus transition time), at least one day off per week.
* Current guidelines do not specify how schedules should be structured or

» Fatigue is quantifiable
and predictable

; » High patient volume
ay. and intensity

« High cognitive load

<@/, Fatigue is a systemic scheduling defect prevents physiological

that can be predicted and addressed recovery
through data-driven design.

* Near-perfect linear
correlation with total
hours worked (R? > 0.995)

Normalized Fatigue Levels
Normalized Fatigue Levels

Fatigue increases the probability of clinical errors, which represent defects in patient care

workloads distributed. X e c o E M KNoOoPas TUV e b Wk woras T U and prevent interns from engaging in research or clinical learning. This simulation tool

facilitates the rational design of schedules through proactive monthly fatigue monitoring.

* Traditional sched.ullng methods oft.en create unequal distributions of overnight | i ure 2. Normalized intern's fatigue level when Figure 3. Normalized intern’s fatigue level when Such data-driven oversight allows for a reduction in average fatigue while enhancing patient
calls, weekend shifts, and consecutive workdays. completing a 24-hour shift. completing a 16-hour shift. safety and resident well-being.

*Research shows sleep deprivation impairs: Normalized Fatigue Leve fo nterns with Molified 12-Hour Duty Cal The near-perfect correlation between work duration and fatigue suggests that intern burnout

Is a mathematically predictable outcome of system design rather than an individual failure.
Adopting a sixteen-hour shift model aligns medical training with modern High Reliability
Organization standards by minimizing the physiological drivers of error. Therefore, a
transition to a sixteen-hour model is recommended to mitigate the risk of clinical defects,
* Reduce cumulative fatigue scores improve academic engagement, and optimize patient safety.
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 Attention, Decision-making, Procedural skill acquisition

*This project aimed to develop a multi-objective optimization model for intern
scheduling to:
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