STAT CONSIDERATION
We seek to evaluate in this study the primary diagnosis leading to surgery and the types of surgical procedures utilized in adult patients with CHDs. We will report the sample size of each group considered and the trend of the number of patients over the period considered. 

We will report the percentage of the overall mortality (both at discharge and 30-days status) and the mortality rates for each CHD. An outcome of this study will be to investigate the differences in mortality rates considering CHDs; the hypothesis is that the percentage of survival is related to the type of CHD. Since the number of pathologies is sizeable, we expect different sample sizes in each group. 
Since there will be a different sample between groups, particular care will be taken to model mortality rates when the number of patients in a group is low. The recourse to hierarchical (random effects) model will be a good solution to solve this issue. This means that the estimates of the effects of each CHD will be subordinated to the number of patients afflicted by that pathology, in terms of uncertainty. To reach the target we would like to estimate a random intercepts model. The intercepts (which reflect the effect of CHD on the mortality rate) are allowed to vary, so that the mortality rate of each patient is predicted by the intercept that varies across groups of pathologies (model presented in “Fuller et al” ‘s paper). 
However, thinking that the mortality rate depends only on the type of CHD is too restrictive. The individual characteristics of a patient (age at surgery, sex, operative variables as CPB and aortic X-clamp times) can also be related to the probability of dying. We can include this information in the previous model by adding the effects of these variables to the patients. The model will be made up of random effects (regarding to the type of pathology) and fixed effects for the characteristics of individuals. The new model is a mixing effects model. Using the estimates of the parameters in the final model, we can study the effects of the variables of interest and, looking at the outcome of the model, we can discover groups at risk. 
Nonetheless, before implementing the method we would like to if the employment of this method is reasonable. This will be done by using the Fisher’s exact test to exclude independence between mortality rates and types of CHD.
