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• The Personalized Advantage Index (PAI)1, which estimates the advantage of one treatment option over another for each patient, is a promising way to 

perform personalized treatment selections. Its utility is retrospectively evaluated by comparing the symptom severity of those patients that have received 

their PAI-indicated treatment (“lucky patients”) to those that have not (“unlucky  patients”). 

• The implication of the PAI relies on predictive modelling, which is prone to bias from unsuitable methodological choices², such as inappropriate cross-

validation (CV) schemes and data leakage.

• Aim: Examine the impact of different CV-schemes and data leakage on the PAI`s utility in previous studies (1.) and in two original datasets (2.).
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➢ Many studies did not follow current predictive modelling standards such as avoiding LOO CV and data leakage, 

amplifying the risk of bias.

➢ Our empirical investigations show that a lack of these standards might systematically overestimate the utility 

of the PAI and should thus be avoided in future studies.

➢ To facilitate the implementation of a low-bias approach, we provided a beginner-friendly pipeline on github.

DISCUSSION

2. EMPIRICAL STUDY

Comparing two approaches…

The PAI´s utility across studies and settings: low to medium effect sizes 
for the comparison “lucky” vs. “unlucky” patients
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1. SYSTEMATIC REVIEW

Search for „personalized advantage index“ in Scopus, Pubmed, and 
psycArticles (result: n = 14 studies)

PANIC-net Protect-AD

PANIC-net (n = 261) Protect-AD (n = 614)

Disorders panic disorder with 
agoraphobia

panic disorder, agoraphobia, social anxiety 
disorder, specific phobia

Treatment 
options

therapist-guided vs. 
self-guided exposure

non-intensified (1 session/week) vs. 
intensified (3 sessions / week) exposure

Risk of bias (introduced by CV and data leakage) and its relation to the PAI´s 
utility (measured as Cohen´s d): Higher ROB – Higher Cohen´s d

The positive effect of the PAI detected in the traditional high-ROB-approach 
disappeared in all advanced approaches, which avoided LOOCV and data 
leakage

                                      
                                      

            
             

                    
                     

                 
          

                          
                             

              
                 
              
           
              

               
         

                      

Subsamples were build by 
analyzing only subjects with 
a particularly high PAI 
(e.g. 50 % with largest PAI, 
definitions varying across 
studies) 

                            

   

   

   

   

                        

 
 
 
 
 
  

  

Two central standards of 
predictive modelling:

• Avoiding leave-one-out cross-
validation (LOO CV)

• Preventing data leakage  

Traditional approach (trad.)

Advanced approach (adv.)

violation

adherence

   

   

   

 
 
 
 
 
  

  

… in two datasets 

hp = hyperparameter tuning, rf = random forest
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Only 1 analysis had
a low bias rating in 
both categories


