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INTRODUCTION

Why is Quality measurement important ?

What is the role of systems thinking ?

Can we improve care ?
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Case Study
Developing a Logistic Regression model: to evaluate factors affecting COPD 30-day 

Readmissions

“Why are 30-day readmissions important ?”

• Quality metric that spans the care continuum
• Hospital Readmissions Reduction Program (HRRP)
• Chronic Obstructive Pulmonary Disease (COPD)
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COPD: Chronic obstructive pulmonary disease

• Chronic Obstructive Pulmonary Disease is the third leading cause of death in 
United States 

• An estimated number of 28.9 million affected individuals
• High morbidity leads to increased emergency room visits and hospitalizations
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Data 

30-Day 
Readmission

30-Day COPD 
Readmission

Case Level 
Data
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Data

30 Day Readmission Flag

Index COPD admission is flagged for 30-day readmission:
• Any cause readmission
• Within 30 days
• To the same facility
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Data

9 IPPS Hospitals

3 Destination Medical 
Centers (DMCs)

6 Community Hospitals

Time Period: Discharge from October 1st 2015 to December 31st 2016 
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Analysis
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ANALYSIS

Indicator Variable: 30-day Readmission FLAG 
Predictor Variables

Patient Demographics ProcessComorbidities Structural

Age
Sex

Race
Discharge Disposition

Pneumonia
Heart Failure

Diabetes

Payer
Hospital

Examples

LOGISTIC REGRESSION MODEL
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Analysis
Intermediate Iteration of the Model: 
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Analysis
Final Iteration of the Model: 
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ANALYSIS

AREA UNDER ROC CURVE (AUC) : Measure of model fit (1 is best fit, 0.5 is worst fit) 
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Inference
“What are the odds ratios indicating?”

• Home Health discharge is 5.6 times more likely than a non 
Home Health discharge to be readmitted 

(HIGHER ODDS)

• Patient admitted to Hospital Site 3 (Within Larger System) is 
0.7 times as likely to be readmitted than a patient admitted to 
other Mayo Clinic sites 

(LOWER ODDS)
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Inference
“What are the odds ratios indicating?”

• Home Health discharges are ‘sicker’ patients
• Patients being discharged home might not have the  required support 

to continue care (transition of care)
• Need to investigate transitions of care to Skilled Nursing Facilities 
• Heart Failure and Diabetes are comorbidities that raise the odds of 

readmission for COPD patients
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INFERENCE

“What does that lead to ?”
• Lowest probability of  COPD readmissions at Hospital Site 3

But….
• Data reflects “Readmission to same Facility”
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LIMITATION

Only 2 out of 3 readmissions are to the same facility for Site 3
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Conclusion

• Utilize a systems thinking approach to understand  and improve 
'quality’ in healthcare

• Understand the limitations of the data and subsequent statistical 
modelling techniques
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Questions & Discussion


