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Outline

• What is data mining? 

• Data Mining Methods: 
• Machine Learning, Natural Language Processing, 

Sentiment Analysis

• Applications of data mining in healthcare

• Online health communities

• FDA databases 

• Challenges and Proposed Augmentations 



What is Data Mining?

• Data mining in the healthcare 

setting

• Patient Sentiment

• emotions, opinions, and 
attitudes of patients 

Prof. Les Sztandera, PhD, Thomas Jefferson University - lecture notes based on Real-World Data Mining by 
Dursun Delen, PhD  (0133551075) Copyright © 2015 Pearson Educat ion, Inc. All rights reserved
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Online Health Communities

• Informal: Facebook, Reddit, Yelp 

• Curated: Patientslikeme, Health Union, Healthboards, etc.

• Government: USA Food and Drug Administration (FDA)

• FAERS & VAERS

• Output: an abundance of self-generated data on patient sentiment



Data Mining Methods

• Natural Language Processing (NLP):

• Machine learning approach

• Artificial Intelligence (AI) 

• Sentiment Analysis

• Clustering Algorithms 

https://endevsols.com



Data Mining Methods (cont.)

• Sentiment Analysis: natural language 

processing to automatically classify 

sentiment (opinions, emotions, attitudes) 

expressed in text 

• Content Analysis: assessing high 

frequency terms to deduce concepts from a 

text

• Topic Analysis: identifying overarching 

topics within a text based on a probabilistic 
model   

Yanying et al. 2023



Data Mining Methods (cont.)

• Self Organizing Map (SOM): 
neural network technique that 

organizes and visualizes high-

dimensional data



U.S. Food and Drug Administration (FDA) 

• Post- Market Adverse Drug Reactions (ADRs) 

• FDA Adverse Event Reporting System (FAERS)

• Vaccine Adverse Event Reporting System 

(VAERS)

• Proportional Reporting Ratio (PRR)

Bone and Houck. eLife 2017;6:e30280. DOI: https://doi.org/10.7554/eLife.30280 



Challenges and Proposed Augmentations 

• Robust datasets of unformatted, unedited language 

• Web scraping tools 

• Data and Privacy Laws

• Social Media vs Government 



Conclusions

• Data mining is a powerful tool for gathering insights from online 

health communities

• Patient-centered research can benefit from these methods, 

influencing drug and device development

• Existing databases like FAERS and VAERS already use data mining 

for adverse event detection, highlighting its applicability

• Proposed techniques are relevant but come with challenges, 

requiring further refinement and augmentation

• Ultimately, biomedical research will be more patient-driven 
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