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We are only talking about one thing today.



• Data
Why data?

Data

Information

Knowledge

Wisdom



Data are useless values.
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Data



Information is translated data into something understandable

Information



Knowledge is relevant, objective information gained through 
experience and study

-

Knowledge

https://www.who.int/infection-prevention/en/



Wisdom is our ability to take knowledge and translate it to 
diverse areas – also our ability to judge which knowledge is 

applicable or correct.

Wisdom



“Translating data to wisdom for the elimination of healthcare-
associated infection”

™ 2019, Tim Wiemken

Goals



We have data.  Lots of it.  

Where is this going, Tim?
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We have data.  Lots of it.  

~ 1 billion in/outpatient interactions in the USA each year.

The population of the USA is ~ 330 million

China and India: 1.4 Billion people each.  

Where is this going, Tim?



This means maybe ~10 billion in/outpatient interactions in those 
areas

Where is this going, Tim?



There is a big difference between a million and a billion. Now 
think 10 times that. 

Where is this going, Tim?



Traditional analytics (statistics) cannot handle these ‘big data’.

Just call me big data

But generally, more data = better predictions



Machine learning is a set of analytical tools 
and algorithms that allow for predictive 

modeling.

Machine learning is a way to achieve “artificial 
intelligence”.

Machine Learning to the Rescue



Wouldn’t it be great to have an automated prediction of 
healthcare-associated infections instead of spending all day (or 
week) going through the NHSN definitions?

Big Data in Infection Prevention



Why not? Even rudimentary approaches are 
pretty good



Why not? Even rudimentary approaches are 
pretty good



Why not? Nothing agrees with clinical definitions



Why not? We only kind of agree with other 
countries



Why not? We can’t even agree with ourselves



• Predicting ‘no shows’ in a clinic visit.

• Data from our local EPIC instance

• Lots of tinkering with variables, imputing missing values, adding in external data by linking geospatially.

• Sound fancy? Its not really that fancy. 

Machine learning in action



Why not? If you know what you are doing, its not 
that hard. 

Data from the EHR

Variables modified
and created…

No show history,
population of zip code,
age, sex…

102 variables in total

One at the end “class” is 0 for show, and 1 for no show



”Training” a machine to learn

Using a FREE program 
to automate this model, H2O

Takes out most of the legwork.

The model learns the patterns
associated with showing or not



• Throw similar 
data at the 
model and see 
how well the 
prediction 
matches with 
the actual 
show/no show 
status

Testing the performance



• NLP is a set of methods to evaluate and utilize qualitative data (text)

Natural Language Processing



Natural Language Processing and Qualitative 
Data



Natural Language Processing



Natural Language Processing



• Analysis of time series data in infection control is troublesome
• Use of Statistical Process Control limits true detection of what is going on
• Anomaly detection algorithms can help fix this.

• Main issues:
1. Autocorrelation
2. Seasonality

Anomalies, anomalies, anomalies



• When something now is correlated with other things recently, but not so much a while ago

Example: Your MRSA rate this month is at least in part due to what it was last month (due to: patient carry over, 
organism longevity in the environment, staff processes, disinfectant use, etc.)

That same rate isn’t as correlated with the MRSA rate 4 months ago (temporal autocorrelation).

Autocorrelation



• There are a lot of seasonal factors that are linked to infection
• The July Effect (yikes)

• Humidity (Acinetobacter)
• Air conditioning (Legionella)

• Dirty wounds (MVA)

The two seasons of St. Louis



capo.ctrsu.org:3838/shiny/ipstat

Automating the world (your world)



QUESTIONS?
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