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KENSCI COMPANY PROFILE

MISSION

RESEARCH PARTNERS INVESTORS HEADQUARTERS

IN

SEATTLE

DEATH VS. DATA SCIENCE
Risk Prediction for Healthcare. Powered by Machine Learning. 

TEAM

§ DOCTORS & NURSES

§ DATA SCIENTISTS

§ DEVELOPERS
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MACHINE LEARNING is everywhere^
Almost

Machine Learning is the study 
of computer algorithms

that improve automatically 
through experience 

- Tom Mitchell

*
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AN INTUITIVE WAY TO UNDERSTAND MACHINE LEARNING

Source : http://www.r2d3.us/visual-intro-to-machine-learning-part-1/



TYPES OF MACHINE LEARNING

KenSci
ML Models Supervised

Unsupervised

Clustering
Population Cost 

Analyzer

Bundled Payments 
Prediction

ED Load Prediction

Claims Denial 
Predication

ED Utilization 
Prediction

End of Life Prediction

Risk of Readmission 
Prediction

Regression

Classification

Recommendation 
systems Rx Variation Analyzer

Care pathways



Get Data Clean, Prepare & 
Manipulate Data

Train Model Test Data Improve

STEPS TO PREDICTIVE MODELING



STEPS IN ML: DATA to INSIGHT to IMPACT

PREDICTION

DATA MODELS INSIGHTS ACTIONS

VARIATION
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“Can our data help us predictively match ED staffing to demand?”

14
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Good News: 
Prediction is possible…

Less Good News: 
Prediction is hard…

“ESPECIALLY ABOUT THE FUTURE…”
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Predict Emergency Department patient demand to lower costs, specifically nurse 
staffing

Evergreen Health: What We’ve Done With ML

Situation
Evergreen’s EDs often suffer 
from overcrowding, leading to 
poor patient and staff 
satisfaction 

Unpredictable patient demand 
leading  to the use of high cost 
staff and increased OT 
utilization

Tactics
Overlay multiple sources of data: EHR, 
historical traffic patterns with social and 
public data for weather, pollen, holidays

Use enriched data set to predict patient 
demand 2, 4 
and 8 hours before 

What Happened
ü Weekly and monthly demand 

pattern predictions to optimize 
nursing staffing requirements

ü ED leadership adjustment of 
staffing schedules and shifts 
based demand predictions
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Prediction vs Historic Trend
1 hour    13.50% 
2 hour 14%
4 hour 15%
6 hour 8.5%

8 hour 15.5%
1 month 17.3%
6 months 17.3%

From Noise to Signal…

Ops for hourly tactical response

Admin for monthly strategic planning



From Noise to Signal…

Long-term Forecast
= For monthly strategic planning 

Short-term, Real-time Forecast
= For hourly, tactical response



What does this mean for nurse staffing?

Less
• Waste
• Inappropriate 

nurse to patient 
ratios

• Staff burnout

More
• Productivity
• Time spent with 

patients for high-
value interaction

• Staff satisfaction

Lower Costs
• Control use of overtime

and high-wage workers
• Lower Turnover

• Higher Retention

“It’s really exciting to find patterns in our massive data which lead to actionable change that 
can tangibly impact patients and their outcomes.”
SVP and Chief Nursing Officer



Prediction 1:

Nurses who will 
be most 

fraudulent

Prediction:

Respondents likely 
to repeat serious 

errors

Evidence-based 
predictions =

Base licensure on
multiple variables 
from several data 
sources to ensure 

quality and 
patient safety 

at the point of care 

Variation 2:

Nurses with 
violations? 

Variation 1:

The quality of 
nursing 

applicants?

NCSBN: Use Cases to Consider
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4 Steps to Applying ML in 
Healthcare

Identify an important problem

Get buy in on a data-driven approach

Move from variation to prediction to action

Deliver a quick win, rinse and repeat 
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HEALTHCARE MACHINE 
LEARNING IS HARD 

…and Healthcare is still the hardest part
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ARE YOU READY FOR MACHINE LEARNING IN HEALTHCARE?

HERE’S A QUICK CHECKLIST TO EVALUATE YOUR READINESS

DATA DRIVEN DECISIONS

Are nurse regulators and policy stakeholders convinced they need to 
make data driven decisions?
Do we have use cases where data driven decisions can optimize the 
nursing workforce through regulation?

DATA READINESS

Do you have a governance structure in place?
Are you compliance ready?
Way forward: Build vs Buy
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ARE YOUR KEY STAKEHOLDERS CONVINCED?

Nurse Regulators / Policy Makers

The user The critic The navigator

BUILDING USE CASES FOR EACH OF THE STAKEHOLDERS
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ARE YOU READY?

EVALUATING YOUR PARTNERS

FRAMEWORK TO EVALUATE ML VENDORS

Humility
Expertise
Bandwidth
Platform

POWERING THROUGH

Is the organization ready to change?
Are your nurse regulators/policy makers supportive? Committed? Driven?
Are you ready for immersion in 1-2 “quick win” use cases?
Do you need a one stop solution or a transformational journey

ARE YOU READY TO TRANSFORM THE CARE CONTINUUM?



Continuously Learn

“We are at the beginning of the end of the beginning in A.I. “
-Jürgen Schmidhuber

Start with a quick win



http://bit.ly/kensci-brochure

http://bit.ly/kensci-guide

http://bit.ly/kensci-research


