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Development of the TJA LHU

• Health system driven 
initiative

• Outcomes after TJA
• Patient-centered 

outcomes
• Utilization
• Costs

• Focus on building data 
infrastructure

• End goals:
• Dissemination 
• Implementation
• Improve care 



Predictive Analytics with Patient-Centered 
Outcomes

● Analytic approaches
● Data Sources
● PROMIS Measures



Interpretation of PROMIS Measures 

•T-Scores

•Crosswalk with legacy 
measures

•Categorical presentation

• MCID



Cluster Analysis

Creating Patient Phenotypes
Using PROMIS



Analytic Approach

Clinical Question: Can PROMIS Measure Be Used to Create 
Subgroups of Patients Seeking Orthopedic Care?

• Two retrospective cohorts

• 1: n=12,141  

• 2: n = 4,638

• Development and validation 

cohorts

• Cluster Analysis



Patient Phenotypes from PROMIS Clusters



Analytic Approach

Clinical Question: Can PROMIS Measure Be Used to Create 
Subgroups of Patients Seeking Orthopedic Care?



Patient Phenotypes from PROMIS Clusters



Estimating High Impact 
Chronic Pain Using 
PROMIS Measures

Classification Analysis



Analytic Approach

Clinical Question: Can PROMIS Measure Be Used to Estimate 
HICP After Arthroplasty?

● Secondary analysis of TJA cohort 
from observational, survey study

● n= 2,400
● 47.5% hip (n = 1,142) and 52.5% 

TKA (n = 1,258)
● Discriminant Function Analysis 

(DFA)
● ROC Curves with AUC values
● Cut-off scores



AUC by PROMIS Domain



Difference in PROMIS Measure  Scores by HICP Status

High Impact Chronic Pain Status

Yes No
Score 

Difference

Physical 
Function 35 49.5 14.5

Pain 
Interference 64.6 45.5 19.1 Domain AUC (95% CI)

Physical Function 0.94 (0.92-.095)

Pain Interference 0.96 (0.95-0.97)



Cutoff Scores to Estimate HICP Status



Take Home Message

• Predictive analytics methods are varied and should be 
selected based on the clinical question and outcomes of 
interest

• Finding ways to implement these findings into practice 
can improve the clinicians ability to diagnose, treat and 
give accurate prognosis based not only on the patients 
objective findings, but subjective reports of their health 
status 


