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Agenda
• Review learning objectives.

• Part 1: Operationalizing a Predictive Model.
– Define a complete predictive analytics solution.
– Review key considerations.
– Discuss how to ensure project success.

• Part 2: Pediatric Readmissions at Texas Children’s Hospital.
– Provide background on readmissions prevention efforts.
– Review key considerations.
– Describe interventions and pilots.



Learning Objectives

Explain effective interventions and delivery tools that transcend standard models 
and achieve real-world outcomes.

Discuss how to evaluate if a model’s performance is good enough to support the 
desired interventions.

Describe how to successfully apply quality improvement methodology in 
development and intervention roll-out.

Articulate the role and importance of an operational champion in designing interventions, 
creating workflows, and driving adoption.



Texas Children’s Hospital

Facts About 
Texas Children’s Hospital

• Texas Children’s Hospital is the largest 
pediatric hospital in the U.S.

• Texas Children’s Hospital has three main 
hospitals in the Houston area encompassing 
973 licensed beds. An additional hospital will 
open in Austin in 2024.

• Texas Children’s Pediatrics is a pediatric 
primary care network with 60 locations 
across Houston, Austin, and College Station.

• Texas Children’s Health Plan covers 
518,000+ members that are part of the Texas 
CHIP and Medicaid programs.

Pediatric Hospital.3rd

Cardiology & Congenital Heart Surgery.1st

Neurology & Neurosurgery.2nd

•Nephrology.
•Pulmonology.

3rd

•Cancer.
•Gastroenterology & GI Surgery.

4th

•Urology.
•Diabetes & Endocrinology.

5th

•Orthopedics.
•Neonatology.

11th



Part 1: Operationalizing a 
Predictive Model



Components of a Complete Predictive Analytics Solution

Action

Prediction

Delivery

Delivery Mechanisms
• Report/Dashboard.
• Workflow in the EHR.
• Workflow in another system.

Who is at risk?

Action/Intervention
• Varies.

Algorithm/Tool that 
Produces the Prediction

• Custom predictive model.
• Vendor predictive model.

What tools will support the 
predictive analytics platform?

What are we going to do 
differently after receiving 

a prediction?



Components of a Complete Predictive Analytics Solution

Action

Prediction

Delivery

Workflow Design
• Who will perform the 

intervention?
• What should the workflow be?

Predictive Model Evaluation
• If multiple actions are involved, 

should they happen at the same 
or different risk thresholds?

• What level of confidence does 
each intervention require?

Action Considerations



Components of a Complete Predictive Analytics Solution

Action

Prediction

Delivery
Prediction Considerations

Predictive Model 
Development

• Data availability at 
time of action.

Predictive Model 
Evaluation

• Is the predictive 
model good enough 
to support 
the actions?



Components of a Complete Predictive Analytics Solution

Action

Prediction

Delivery

Technology
• How often do scores need to update 

to support the action? 

Workflow
• Is there an existing workflow? 

In what system?
• What system do key users 

typically work in?

Delivery Considerations



Project Methodology

Operationalize
• Roll out predictive model and workflows to additional users.

Pilot Workflows
• Go live with predictive model, delivery tool, and workflow for a small group of users.
• Iterate on actions/interventions and delivery tools as needed.

Data Work & Model Development
• Refine problem and understand data.
• Iterate on predictive model development and feature engineering.

Intake & Prioritization
• Brainstorm and understand use cases.
• Review and prioritize requests.



Ensuring Project Success

• What is the problem 
we’re trying to solve?

• If we knew with X% 
certainty that 
something would 
happen, what would 
we do differently?

Intake & Prioritization

Data Work & Model Development

Pilot & Operationalize



Ensuring Project Success

• What is the problem 
we’re trying to solve?

• If we knew with X% 
certainty that 
something would 
happen, what would 
we do differently?

• What data are 
available, and how 
does this align with our 
vision to operationalize 
the model?

• Is this version of the 
model good enough to 
support the desired 
actions?

Intake & Prioritization

Data Work & Model Development

Pilot & Operationalize



Humanizing Model Performance Statistics

No Stratification High Recall High Precision

Higher Risk

Lower Risk

Higher Risk

Lower Risk



Ensuring Project Success

• What is the problem 
we’re trying to solve?

• If we knew with X% 
certainty that 
something would 
happen, what would 
we do differently?

• What data are 
available, and how 
does this align with our 
vision to operationalize 
the model?

• Is this version of the 
model good enough to 
support the desired 
actions?

Intake & Prioritization

Data Work & Model Development

• What will success 
look like?

• Who will be the 
operational 
champion?

Pilot & Operationalize



Part 2: Pediatric Readmissions



The Problem

Goal:
Reduce 

Readmissions
• 5.5% of Texas Children’s 

pediatric encounters result in 
readmissions within 15 days 
of discharge.



The Old Method

Intervention:
Readmissions 

Bundle

Goal:
Reduce 

Readmissions
• 5.5% of Texas Children’s 

pediatric encounters result in 
readmissions within 15 days 
of discharge.

• Create discharge plan.
• Schedule post-discharge 

follow-up appointment.
• Promote Meds-to-Beds program.
• Complete a post-discharge 

follow-up phone call.



The Paradigm Shift

Predictive 
Model:

Readmission 
Risk Score

Intervention:
Readmissions 

Bundle

Goal:
Reduce 

Readmissions
• 5.5% of Texas Children’s 

pediatric encounters result in 
readmissions within 15 days 
of discharge.

• Identify patients at high-risk 
of readmission within
15 days of discharge.

• Create discharge plan.
• Schedule post-discharge 

follow-up appointment.
• Promote Meds-to-Beds program.
• Complete a post-discharge 

follow-up phone call.



Considerations

Action

Prediction

Delivery
Prediction Considerations

Predictive 
Model Development

• Data availability at 
time of action.

Delivery Considerations

Workflow Design
• Intervene before discharge.

Action Considerations



Considerations

Action

Prediction

Delivery
Prediction Considerations

Predictive 
Model Development

• Data availability at 
time of action.

Technology
• Risk scores should update daily.

Workflow
• Integrate risk scores into the EHR.

Delivery Considerations

Workflow Design
• Intervene before discharge.
• Inpatient care coordinators will own 

the workflows and include in care 
progression rounds.

Action Considerations



Considerations

Action

Prediction

Delivery
Prediction Considerations

Predictive 
Model Development

• Data availability at 
time of action.

Predictive 
Model Evaluation

• Focus on recall.

Technology
• Risk scores should update daily.

Workflow
• Integrate risk scores into the EHR.

Delivery Considerations

Workflow Design
• Intervene before discharge.
• Inpatient care coordinators will own 

the workflows and include in care 
progression rounds.

Predictive Model Evaluation
• All interventions are “low risk.”

Action Considerations



Considerations

Action

Prediction

Delivery
Prediction Considerations

Predictive 
Model Development

• Data availability at 
time of action.

Predictive 
Model Evaluation

• Focus on recall.
• Is the model good 

enough to support 
the actions?

Technology
• Risk scores should update daily.

Workflow
• Integrate risk scores into the EHR.

Delivery Considerations

Workflow Design
• Intervene before discharge.
• Inpatient care coordinators will own 

the workflows and include in care 
progression rounds.

Predictive Model Evaluation
• All interventions are “low risk.”
• Different actions for high-, medium-, 

and low-risk patients.
• Must identify a reasonably 

actionable number of patients at 
each level.

Action Considerations



Model Performance - Statistical

AUC
0.78

Accuracy
80.4%

Precision
15.4%

Recall
60.1%

Flag Rate
20.7%

Flag Rate/Action: 
• How many discharges 

are flagged as potential 
readmissions?

Precision/Positive Predictive Value: 
• Of all flagged discharges, 

how many are readmitted?

Accuracy: 
• How often the model 

correctly identifies 
readmissions as 
readmissions and 
non-readmissions as 
non-readmissions.

Area Under the Curve/C-Statistic: 
• Indicates how the predictive 

model’s ability to discriminate 
between positive and negative 
cases compares with pure chance.

*Threshold: 0.05

Recall/Sensitivity/
True Positive Rate: 

• Of all actual 
readmissions, 
how many 
were flagged by the 
predictive model?



Weekly Average .05 Threshold .1 Threshold .2 Threshold
Average weekly discharges 462 (25 result in readmissions)

Discharges flagged as potential readmissions 96 61 30

True positives 15 12 7

False positives 81 49 23

Readmissions that were missed 10 13 17

Model Performance – Humanized 



Model Performance – Humanized 

No Stratification .05 Threshold .1 Threshold

Higher Risk

Lower Risk

Higher Risk

Lower Risk



A Complete Predictive Analytics Solution: Readmissions
Prediction

• Custom model: Risk of 15-day 
unplanned pediatric readmissions.

Actions
• Discussed daily during care 

progression rounds.
• Defined interventions by risk level.

Delivery
• Daily model run for all current insights. 
• Stoplight column in EHR.
• Call list in EHR.
• Quality reporting dashboard.

Low 
Risk

Medium 
Risk

High 
Risk

After Visit Summary X X X
Meds-to-Beds X X
Schedule Specialist
Appointments

X X

Follow-up Phone Call X



PDSA Cycle

Plan

DoStudy

Act

• What are we trying to 
accomplish?

• How will we know that 
a change is an 
improvement?

• What change can we 
make that will result in 
improvement?

• Reduction in 15-day readmission rate. 
• Increase in number of days between 

discharge and readmission.

How will we know that a 
change is an improvement?

• Proactively reduce inpatient readmissions.

What are we trying to accomplish?

Applying the IHI’s Model for Improvement
Testing Changes Using a Plan-Do-Study-Act (PDSA) Cycle



PDSA Cycle

Plan

DoStudy

Act

• What are we trying to 
accomplish?

• How will we know that 
a change is an 
improvement?

• What change can we 
make that will result in 
improvement?

• Reduction in 15-day readmission rate. 
• Increase in number of days between 

discharge and readmission.

How will we know that a 
change is an improvement?

• Proactively reduce inpatient readmissions.

What are we trying to accomplish?

• Tiered approach to interventions based on 
risk.

What change can we make 
that will result in improvement?

Applying the IHI’s Model for Improvement
Testing Changes Using a Plan-Do-Study-Act (PDSA) Cycle



Quality Improvement Process

Plan

DoStudy

Act

Plan

Do

Study

Act

PlanDo

Study
Act Plan

D
o

Study

Act

• Determine 
pilot units 
and plan 
for go live.

• Plan to 
re-evaluate 
thresholds.

• Plan to 
assign 
owners for 
interventions.

• Re-educate 
on predictive 
analytics and 
the model.

• Continue 
conversation 
at care 
progression 
rounds.

• Complete 
education.

• Go live.
• Discuss risk 

in care 
progression 
rounds.

• Team 
unsure of 
predictive 
analytics 
origins.

• Very few 
high-risk 
patients.

Plan
Do

Study Act

Plan

Do

Study
Act

Plan

Do Study

Act

• Adjust 
thresholds.

• Assign 
tasks to 
care team 
members
at care 
progression 
rounds.

• Evaluate  
intervention 
compliance 
rates.

• Still seeing 
few high-risk 
patients.

• New 
iteration of 
model to 
oversample.

• Include 
observation 
patients in 
model.

• Partner with 
pharmacy 
to increase 
Meds-to-
Beds.

Plan

Do

Stu
dy

Act



Readmissions Results

Readmission Rate
• No significant 

reduction in the 15-day 
readmission rate (yet).

• Expect reduction 
as intervention 
compliance improves.

Outcome
Metrics

Intervention
Compliance

• After visit 
summary: 98%.

• Meds-to-Beds: 30%.

• Follow-up 
appointments: 44%.

• Discharge phone 
calls: 44%.

Process
Metrics

Length of Stay (LOS)
• 12% reduction in 

systemwide LOS.

Balancing 
Measures

Qualitative Feedback
• Increased patient 

satisfaction.

• Improved 
multidisciplinary 
communication has 
increased staff 
satisfaction.

• Staff trust and use
the data.

Qualitative
Feedback



Methodology Results

Adoption
• Transparency around 

model evaluation 
methods engages 
clinicians and 
improves buy-in for 
each predictive model.

Step 1

Gain Predictive Analytics Momentum
• Successful implementations increase the 

organization’s exposure to predictive 
analytics and promotes awareness of how 
analytics can proactively improve care.

• Improved understanding of how predictive 
tools can enhance clinical practice, allocate 
resources, and allow staff to work smarter 
(not harder).

Achieve Results
• Focus on complete

solutions ensures that 
predictive models impact 
the outcomes of interest.

Step 2 Step 3



Key Learnings and Recommendations

A good predictive 
model is not enough.
To improve real-world 
outcomes, a predictive  
model must be paired with 
effective interventions and 
delivery tools.

A predictive model 
is “good” if it 
can support 
interventions.
It must be good for 
something specific, and 
better than what you 
had before.

An operational 
champion is key.
This person integrates 
analytics into 
operations, drives 
adoption, and owns 
improvement.

Multidisciplinary 
team engagement is 
fundamental. 
Clinical and technical 
acumen is critical. 



Live Questions and Answers
Jaclyn Bernard, BS, Innovations Lead, Predictive Analytics and Application Development,

Texas Children’s Hospital
JBBernar@texaschildrens.org

Lisa M. Stark MSN, RN, NEA-BC, Assistant Director, Care Coordination,
Texas Children’s Hospital

LMStark2@texaschildrens.org



Thank You


