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The Surgical Ward: Essential, Central, and Expensive
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Burnout Among Surgeons and Surgical Trainees
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Rate of burnout: 47%
Poor work life 

balance

Low Income

Frustrating 

colleagues

Career advancement

Research Participation

Good relationship with co-

residents

[1] D. Jesuyajolu et al., ‘Burnout among surgeons and surgical trainees: A systematic review and meta-analysis of the prevalence and associated factors’, Surgery in Practice and Science, vol. 10, 

p. 100094, Sep. 2022, doi: 10.1016/j.sipas.2022.100094.

https://doi.org/10.1016/j.sipas.2022.100094
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But Why?



Factors for Surgical Delays and Cancellations
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• Administrative and Scheduling 

Problems1

• Overscheduling

• Underestimation of surgery 

durations

• Unavailability of OR time

• Lack of OR beds

61%

Patient-related

Change in treatment plan

1Mona Koushan, Lincoln C Wood, Richard Greatbanks, Evaluating factors associated with the cancellation and delay of elective surgical procedures: a systematic 

review, International Journal for Quality in Health Care, Volume 33, Issue 2, April 2021, mzab092, https://doi.org/10.1093/intqhc/mzab092

https://doi.org/10.1093/intqhc/mzab092


Stakeholders in Surgical Scheduling
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Understanding the Surgical Scheduling Process
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Our Approach
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Daily surgical 

schedule
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Cycle Analysis

Logical comparison of the 

sequence of scheduling 

steps with reality

Characteristics, Frequencies 

& Interrelationships

“CPM” & “Patient Visit” with the most 

couplings/connections 

Interdependencies –

Chord Diagram

“Surgeon” & “Patient Visit” with 

the most functions/activities

Network of models

“Allocate OR Team”: 

function with the highest 

variability
01
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FRAM Model Analysis



FRAM Model Interpretation (FMI) Simulation Cycles

12

Examine and 

consult 

patient

Give 

Indication

Make Final 

Diagnosis

Cycles 0 - 3 Cycles 4 - 5

Plan surgical 

schedule

Consider 
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1Note: This simulation represents only one possible instantiation of system behavior, given the specified interpretation profiles of the functions



Limitations
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• Focus on a single department in one hospital

• Only one FRAM instantiation represented by the interpretation profiles and the variability distributions

• Results need further validation with historical data to confirm bottlenecks

Research Group MITI  |  TUM University Hospital  |  Technical University of Munich



Future Work
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Surgical 
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"A system is not the sum of the behaviour of its parts — it is a product of their 

interactions.” – Russell Ackoff
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Thank you!
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