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Model fit 
The NCAA risk models were developed and published in 20141 and were subsequently recalibrated in 2018 and 

2023. The NCAA2023 risk models are the latest recalibrations using data from 21,646 in-hospital cardiac arrests 

in 190 hospitals participating in NCAA between 1 April 2021 and 31 December 2022. For the purpose of the 

NCAA Public Report 2022-23, the fit of the model was assessed based on 14,019 in-hospital cardiac arrests in 

184 hospitals using the following methods: 

• Discrimination was assessed using the c index,2 equivalent to the area under the receiver operating 

characteristic (ROC) curve3; 

• Calibration was assessed graphically by dividing the dataset into 10 equal-sized groups based on 

quantiles of predicted risk (note that the Hosmer-Lemeshow test for perfect calibration was not used, as 

in a sample of this size, statistically significant departures from perfect calibration would be expected 

even with a well-fitting model4); 

• Overall goodness of fit was assessed with Brier’s score, representing the mean squared error between 

outcomes and predictions.5 

The c index (area under the ROC curve) was 0.728 (95% confidence interval 0.720 to 0.737) for 

ROSC > 20 minutes and 0.814 (95% confidence interval 0.805 to 0.822) for survival to hospital discharge. 

Calibration was qualitatively good (see below). Brier’s score was 0.209 and 0.135. The ROC curve and calibration 

plot for each indicator are shown below: 

 

 

    

    

    

    

    

 
 
 
 
  
  
  
 

                    
               

                             

                              

    

    

    

    

    

 
 
 
 
  
  
  
 

                    
               

                             

                                            



 

 

Expected value and predicted range 
In this report, the observed value for each risk-adjusted outcome is compared against an expected value. The 

expected value is calculated as the mean predicted probability of ROSC > 20 minutes or survival to hospital 

discharge from the NCAA2023 model for all eligible team visits in that hospital. 

To compare the observed value with the expected value, we calculate predicted ranges based on the expected 

value and the number of eligible team visits using Binomial predictive distributions, equivalent to a slice through 

a funnel plot specific to the individual hospital.6 Over-dispersion was adjusted for by estimating a multiplicative 

over-dispersion factor for each quality indicator based on 10% Winsorisation.6,7 The estimated over-dispersion 

factors were: Risk-adjusted ROSC > 20 minutes, 1.24; Risk-adjusted survival to hospital discharge, 1.23. There 

was no significant over-dispersion in either indicator when restricted to arrests on the ward. 

The observed value is plotted against bars corresponding to the 95% and 99.8% predicted ranges, an approach 

identified as being understandable to the public and reinforcing appropriate interpretation of results.8 
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