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Outline

• Define shortcuts in deep learning 

• Describe shortcut examples in various medical images and 
approaches/strategies for detection and mitigation

• Describe the impact of shortcuts on bias, and how to harness and 
overcome these biases



Geirhos, R., Jacobsen, JH., Michaelis, C. et al. Shortcut learning in deep neural networks. Nat Mach Intell 2, 665–673 (2020).



Where do shortcuts come from?



Shortcut learning in pneumonia prediction

Zech, John R. et al "Variable generalization performance of a deep learning model to detect pneumonia in chest radiographs: a cross-sectional 
study." PLoS medicine 15, no. 11 (2018): e1002683.



Shortcut learning in dermatology

Nauta, Meike, et al. "Uncovering and correcting shortcut learning in machine learning models for skin cancer diagnosis." Diagnostics 12.1 (2021): 40.



Shortcut learning for COVID-19 prediction

DeGrave, A.J., Janizek, J.D. & Lee, SI. AI for radiographic COVID-19 detection selects shortcuts over signal. Nat Mach Intell 3, 610–619 (2021)





Shortcut learning for hip fracture detection

Badgeley, M.A. L. et al. Deep learning predicts hip fracture using confounding patient and healthcare variables. npj Digit. Med. 2, 31 (2019).



Shortcut learning for hip fracture detection

Badgeley, M.A. L. et al. Deep learning predicts hip fracture using confounding patient and healthcare variables. npj Digit. Med. 2, 31 (2019).



Shortcut learning for Medical Image 
Analysis 

Hill, B.G., Koback, F.L. & Schilling, P.L. The risk of shortcutting in deep learning algorithms for medical imaging research. Sci Rep 14, 29224 (2024). 



Shortcut learning for Medical Image 
Analysis 

Hill, B.G., Koback, F.L. & Schilling, P.L. The risk of shortcutting in deep learning algorithms for medical imaging research. Sci Rep 14, 29224 (2024). 



Shortcut learning in segmentation models

Lin, Manxi, et al. "Shortcut Learning in Medical Image Segmentation." arXiv 
preprint arXiv:2403.06748 (2024).



Shortcut learning in segmentation models

Lin, Manxi, et al. "Shortcut Learning in Medical Image Segmentation." arXiv 
preprint arXiv:2403.06748 (2024).



Shortcut learning in segmentation models

Lin, Manxi, et al. "Shortcut Learning in Medical Image Segmentation." arXiv 
preprint arXiv:2403.06748 (2024).



Shortcut learning in foundation models

Glocker, Ben, et al. "Risk of bias in chest radiography deep learning foundation models." Radiology: Artificial Intelligence5.6 (2023): e230060.



https://www.medrxiv.org/content/10.1101/2024.12.11.24318840v1

Shortcuts in pathology VLMs



Impact of incorrect labels

https://www.medrxiv.org/content/10.1101/2024.12.11.24318840v1



Attention on Tissue

https://www.medrxiv.org/content/10.1101/2024.12.11.24318840v1



Prompt engineering



Do shortcuts exist in commercial models ?

Lenskjold, A., Artificial intelligence tools trained on 
human-labeled data reflect human biases: a case study in 
a large clinical consecutive knee osteoarthritis cohort. Sci 
Rep 14, 26782 (2024). 



Lenskjold, A., Artificial intelligence tools trained on human-labeled data reflect human biases: a case study in a large clinical consecutive knee osteoarthritis cohort. Sci Rep 14, 26782 (2024). 



https://ascopubs.org/doi/10.1200/PO-24-00603



R E C A P

1) Performance of deep learning models to detect race from medical images across modalities and 
external datasets

2) Assessment of possible anatomic and phenotype confounders such as body habitus and disease 
distribution 

3) Investigation into underlying mechanisms by which AI models can recognize race.
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Shortcut learning : A grand challenge

• Datasets and labeling  
• DICOM 

• Multimodal data approaches 
• XAI in the context of shortcuts 
• Task complexity for medical 

imaging CV 
• Intersectionality 
• Opportunistic screening 
• Real world model performance 
• Synthetic data 
• Beyond metrics : FP audits 
• Domain expertise 
• Benchmarks
• External validation

https://www.theguardian.com/technology/2023/oct/30/a-goldmine-at-our-fingertips-the-promise-and-perils-of-ai-in-africa



• judywawira@emory.edu 

• @judywawira

Aug 17th – 24th 2025 
Datathon.org 
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