
Risk Adjustment for CABG Surgery Outcomes – 
The Basics 

 Purpose:  Adjust hospital observed outcome rates so that 
they reflect the average illness severity of a hospital’s 
patients. 

 Theoretically, this allows us to produce risk-adjusted 
mortality rates that reflect what the hospital’s observed 
rate would have been if it treated the average California 
hospital’s patient case mix severity (expected mortality 
rate). 

 Caveat:  Only things that can be measured can be risk-
adjusted and risk-adjustment can never be perfect – it can 
only be accurate to a measurable degree.  



 Identify all measurable, prognostically important patient risk 
factors existing prior to surgery (use STS dataset). 

 We do NOT adjust for hospital characteristics (DaVinci, case 
volume, nurse-patient ratio, etc.), things done to the patient 
before (IABP, carotid screening) or after surgery (therapy, 
discharge planning), even though these likely influence 
mortality, because these are under the control of the 
provider. 
 

How is Risk Adjustment for Operative 
Mortality Done? 
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How is Risk Adjustment for Operative 
Mortality Done? (cont.) 

 Enter CCORP registry data from all CA patients into a logistic 
regression model that predicts operative mortality and assess the 
independent contribution of each risk factor to mortality. 

 Generate expected mortality for each patient and aggregate at 
hospital level. 

 Expected Mortality ≅ Case Mix ≅ Probability of Death ≅ Avg. 
Illness Severity 

 Create a ratio of each hospital’s Observed mortality over it’s 
Expected mortality (O/E Ratio). 

 Multiply the O/E Ratio by the CA state average observed mortality 
rate to get the hospital’s Risk-Adjusted Mortality Rate. 

 A simplified example of how this is done …… 







Calculating Patient Expected Mortality 

Patient Emergent Shock BMI > 40 Dialysis .. Other Total (%)
A 0*.86 + 0*.94 + 1*.73 + 1*.37 + 2.0 = 3.1
B 0*.86 + 0*.94 + 1*.73 + 1*.37 + 6.5 = 7.6
C 1*.86 + 1*.94 + 1*.73 + 1*.37 + 9.0 = 11.9
D 1*.86 + 0*.94 + 1*.73 + 0*.37 + 2.1 = 4
E 0*.86 + 0*.94 + 1*.73 + 0*.37 + 5.0 = 5.73
F 0*.86 + 0*.94 + 0*.73 + 0*.37 + 1.5 = 1.5

0="No", 1="Yes" 5.64Average:



Calculating Hospital Risk Adjusted 
Mortality Rate  

Hospital CA Avg.  
Mortality Observed Expected O/E*(2.0)= Risk-Adjusted  

A 2.0 2.0 2.0 2/2*(2.0)= 2.0% 

B 2.0 5.6 5.6 5.6/5.6*(2.0)= 2.0% 

C 2.0 2.0 4.0 2/4*(2.0)= 1.0% 

D 2.0 6.0 3.0 5/3*(2.0)= 4.0% 

E 2.0 0.0 8.0 0/8*(2.0)= 0.0% 

F 2.0 5.0 0.5 5/.5*(2.0)= 20.0% 



Are You Accurately Capturing  
Patient Risk? 

 Review your Hospital Data Quality Report to see if you report 
much lower or higher rates of each risk factor compared to 
the California average. 

 If you’ve been audited, review your audit report for risk 
factors with high disagreement between you and auditors. 

 In the CCORP preliminary or final report, compare your 
hospital/surgeon’s expected mortality to the expected 
mortality of other hospitals/surgeons you believe serve 
similar patients.  Very different expected mortality rates 
won’t prove there’s a problem, but it’s a reason to dig deeper. 

 Consult the CCORP data definitions, clarifications, and Q&A. 
 Contact us via email or phone with any questions.  
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