
Bhattacharyya, A., Pal, S., Mitra, R., & Rai, S. (2022). Applications of Bayesian shrinkage prior models 
in clinical research with categorical responses. BMC Medical Research Methodology, 22(126). 
https://doi.org/10.1186/s12874-022-01560-6 

 

Definitions 

 Bayesian Shrinkage Priors: Methods used in statistical models to select important variables by 
shrinking the less important ones towards zero. 

 Categorical Responses: Outcomes that fall into specific categories, like yes/no or different 
disease stages. 

 Logistic Regression: A statistical method used to predict the probability of a binary outcome. 

 Multinomial Logistic Regression: An extension of logistic regression used when there are more 
than two categories. 

 Polya-Gamma Data Augmentation: A technique to make complex statistical models easier to 
compute. 

 

Key Findings 

 Bayesian shrinkage priors are effective for variable selection and prediction in clinical data. 

 These methods perform well compared to traditional approaches like Lasso and Elastic-Net. 

 They can achieve high prediction accuracy for both logistic and multinomial logistic regression 
models. 

 

Introduction 

The study explores how Bayesian shrinkage prior models can improve prediction and classification in 
clinical research. It focuses on how these models help in selecting the most important variables when 
there are many potential predictors. 

 

Main Content 

Background 

Clinical research often involves predicting patient outcomes using various biological and demographic 
characteristics. However, identifying the most important predictors is challenging when there are many 
variables. Bayesian shrinkage models help address this challenge by shrinking the less important variables 
towards zero, making the models more accurate and interpretable. 

Objectives 
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The main objective was to evaluate the performance of three Bayesian shrinkage priors (Horseshoe, 
Dirichlet Laplace, and Double Pareto) in logistic and multinomial logistic regression models using 
clinical data. 

Methods 

 Data Collection: The study used data from various sources, including Pima Indians Diabetes, 
Colon cancer, ADNI, and OASIS Alzheimer’s datasets. 

 Analysis: A Bayesian hierarchical framework was used to implement and compare the three 
shrinkage priors. Simulation studies were conducted to assess performance under different 
conditions. 

 Evaluation: Performance metrics included prediction accuracy, AUC (Area Under the Curve), 
Brier score, L1 error, cross-entropy, and ROC (Receiver Operating Characteristic) plots. 

Results 

 All three priors provided robust predictions across various metrics. 

 The mean prediction accuracy was 91.6% for logistic regression and 76.5% for multinomial 
logistic models. 

 The models efficiently identified significant variables for disease risk prediction. 

 

Conclusion 

The study concludes that Bayesian shrinkage prior models are powerful tools for variable selection and 
prediction in clinical research. They outperform traditional methods like Lasso and Elastic-Net, especially 
when dealing with high-dimensional data. These models are computationally efficient and can be applied 
to a wide range of classification problems in medical research. 
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