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Semantic [Health Data] Analytics 

From Data to Insight 
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through using ontologies to 
analyze contextual knowledge 



Resource Description Framework (RDF) Triples 



"Linking Open Data cloud diagram 2017, by Andrejs Abele, John P. McCrae, Paul Buitelaar, Anja Jentzsch and Richard Cyganiak. http://lod-cloud.net/"  



Semantic [Health Data] Analytics 

 Semantically connected (large volume of) data 

        - What? Who? When? 
 

 Statistical/qualitative Analysis 
  

 Processing unstructured data to find patterns  
 

 Explanatory and Predictive modeling  

        - How? [Why?]   
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How to Evaluate Policies? 



Semantic Querying 

 How population patterns and path of exposure affect the 
health of population?  

 How different variation in patterns of practice in services 
(e.g. cancer screening) can affect health of population? 

 How change in patterns of distribution of goods or 
services can change health of a population? 

  



POLicy EVAlUation & Logical Testing (POLE.VAULT)  

Shaban-Nejad  et al. A Semantic Framework for Logical Cross-Validation, Evaluation and Impact Analyses of Population Health Interventions. 
Stud Health Technol Inform. 2017;235:481-485. 



HOUSING Policy & Health Outcome 



Memphis Blight Elimination Consortium 





Housing Factors that Influence Health  



Health Outcome 



http://portal.hud.gov/hudportal/documents/huddoc?id=hhpgm_final_ch6.pdf  

Designing a Logic Model 
Example:  

http://portal.hud.gov/hudportal/documents/huddoc?id=hhpgm_final_ch6.pdf






http://www.countyhealthrankings.org/policies/mixed-use-development  

Definition. Mixed-use development supports a combination of land uses within a project (e.g., residential, commercial, recreational, 

etc.) as opposed to developing an area for a single purpose. Mixed-use development projects can be site-specific, neighborhood-based, 
or regional, and can be incorporated into several types of projects including new development, redevelopment, brownfields, and Smart 
Growth initiatives. Mixed-use development is sometimes implemented through zoning regulations that require it in specific areas or 
throughout a municipality. 
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How to Evaluate Policies? How to Evaluate Policies? 



Multilevel/Networked 
Interventions 



Multilevel  
Interventions  
for Smoking  
cessation 

Shaban-Nejad, Arash (2018) 



Shaban-Nejad, Arash (2018) 



Evidence-Based Analysis 



Formal representation and Inference of/about Changes  

Arash Shaban-Nejad, 2010, 2015 



Tracking Transitions Between States 
 

Arash Shaban-Nejad, 2010 



Key Points 

 Evaluation of interventions relies on consistent integrated 
datasets   

 Need for alignment, matching, merging, and integration  

 Semantic [BigData] analytics can help  

 

Challenges: 

 Need for Integrating individual level and group level Evidence  

 Trade off between expressivity and computability 
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