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Disclaimer

This presentation is for informational purposes only and does not represent professional guidance or 

advice. Any views and opinions expressed during this presentation are those of the presenters and do 
not necessarily reflect the views or policies of Johnson & Johnson, or any other company in the 
Johnson & Johnson Family of Companies.

The data used for this case study has been simulated to depict real life patterns.

This presentation may not be reproduced, modified, or copied, in whole or in part, without the express 
written permission of Johnson & Johnson. 
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Spotting the Silent Exit: Voluntary Patient Dropouts
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How to Tackle this issue?

Using an innovative approach of Modern ML and Explainable AI with 
potential to tackle the challenges of patient retention & compliance
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Understanding the DataRegion
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Understanding the DataSAE Flag
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Understanding the DataNeutrophil Flag
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Understanding the DataFollow up 
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Understanding the DataPublic Holiday 
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Understanding the Data
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Understanding the Data
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Understanding the Data

Disposition

1 Target Variable 

(DROPOUT_FLAG)
1 denotes Dropout,
0 denotes Retained

(Includes only voluntary discontinuations)



Model Framework

XGBoost: a Tree 

Based, Gradient 

Boosting Machine 

Learning Model

TreeSHAP: a Tree 

Based, Explainable 

AI (XAI) Technique
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Data Pipeline Journey

Data gets separated into two parts: 

Predictor dataset (X) & Target dataset (y)
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Data Pipeline Journey

Identification of relevant variables through correlation checks and domain 

knowledge
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Data Pipeline Journey

Data gets separated into two parts: Training set (70%) for Model Training and 

Testing set (30%) for Model Testing
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Data Pipeline Journey

Encoding: all categorical variables get converted to numeric form

Scaling: all the values get normalized and converted to a similar range
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Data Pipeline Journey

SMOTE (Synthetic Minority Oversampling Technique) helps to balance the 

target variable by synthetically generating new records
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Data Pipeline Journey

Model gets trained on pre-processed data and learns the best working 

(parameters) through hyperparameter tuning
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Data Pipeline Journey

XGBoost Output is passed to the TreeSHAP engine for calculation of 

contribution scores for variables
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Results & Insights

Model Performance:

ROC-AUC = 0.831

Indicative of Moderate Predictive Power, scope for improvement with richer data



Results & Insights

Patient Level Explainability

Top 3 features driving each dropout 
prediction



Patient Level Explainability

Visual Representation of the factors 
influencing for a Patient Dropout 

Prediction.
Positive value of f(x) denotes that 

patient will likely dropout

Results & Insights



Results & Insights

TreeSHAP Global Feature 

Importance Bar Plot

Top factors influencing Dropout 

Predictions that should be prioritized 
while designing retention strategies



Results & Insights

TreeSHAP Global Feature 

Importance Beeswarm Plot

Top factors influencing Dropout 

Predictions, showcasing their effect 
and consistency



Interactive Visualization

Patient Dropout Prediction Dashboard



Future Scope

Validation using real-world or larger clinical datasets to 
enhance model robustness

Integration with live patient data streams to enable real-
time dropout prediction

Continuous model refinement to improve accuracy metrics

Scope to predict medical related dropouts to aid clinical review 
and earlier safety interventions



THANK YOU!

Amisha Kaswankar

Associate Stat Programmer
akaswank@its.jnj.com

LinkedIn Profile

https://www.linkedin.com/in/amisha-kaswankar-b1b303198
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