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The Question

Situation
− Surgery appointments at the hospital are taking longer 

than expected (scheduled) thus creating schedule 
overruns in the O.R.

− Schedule overruns result in delays and decreases in 
satisfaction for both patient and surgeon

− This happens because HIS scheduler uses “trimmed 
mean” method of estimating expected appointment 
length based on surgery type

− O.R. Management wishes to create a report that would 
predict whether the O.R. appointment will take longer 
than expected (cut-off 15 minutes)

Why is this important?
− Press Ganey 2007 Outpatient Pulse Report1: 

• “…high level of service excellence is necessary to remain 
competitive in the environment… staff need to respect that 
patients’ time is valuable…when there is a delay, patients 
want to know why that is the case…quality patient care fails 
when patient’s needs are not met”

− The O.R. schedules many “add-on” cases for the next 
day (e.g. emergency, un-planned). Scheduling personnel 
need to know which appointments are likely to run late in 
order not to “over”-schedule a room

1http://www.pressganey.com/galleries/default-file/outpatient-report.pdf
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Data

Obtained remote access to hospital’s Data Warehouse
− Microsoft SQL Server 2000
− Feeds from MEDITECH Magic Hospital Information System

Worked with hospital’s Decision support personnel to identify and 
extract the data
− Scheduling, surgery, dictionaries (Physician, Surgery type, etc)

Initially considered 3 years of data ( > 15,000 cases), eventually 
trimmed the data set to January to Aug 2007
Considered only those variables that are “known” on the day prior 
to the scheduled appointment
Calculated averages based on 6-months surgery/surgeon 
performance (not until later in the process) Question
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Data Details

Sample 
Time-series
Mostly categorical data
3,417 observations
Calculated variables came later 
during modeling

Jan 2007 to Aug 2007
Total 3,417 cases
Cases Per Month: 

µ = 439, σ = 26
Cases Per Day:

µ = 19, σ = 7.41
Appointment Length (minutes):

µ = 86, σ = 65
383 types of Surgeries
47 Surgeons
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Exploration
Multiple Procedures Severity

Average Length Planned Duration
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Model
Partitioning – Train, Validation, Test
Various combination of dummy variables
Introduced additional variables (historical averages) when nothing worked
Logit model
− Preferred because of ease of use in reporting tool (Microsoft Reporting Services)
− Best performance (compared to DA on same predictors)

Trees failed completely 
NB & KNN were much worse than logit and DA (on same predictors)
Prefer higher specificity (conservative) cut-off
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Results

We plan to report the results to HMC and, during the next several 
weeks, aid the hospital’s decision support champion of our project in 
the implementation of the report and the presentation of its expected 
benefits to the Director of O.R. and other senior managers
Proposed OR Daily Schedule Report:

Proposed Report 
Sample
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Important Takeaway

Domain experience can save a lot of time!
− Early in the process O.R. personnel said that “nothing 

matters other than past performance”

Some data sets are very difficult to model – look out of the box!

Being able to go back to the data was tremendous help

Learn to fit and develop a model within cost and practical 
constrains
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Thanks!
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