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Research aim: What is the impact of applying different types of dimension reduction (DR) 
techniques on the predictive performance, generalizability, and interpretability of clinical prediction 
models?

Problem formalization

- The Electronic Health Record(EHR) data is complex and 
contains many medical codes for each diagnosis, 
procedure, and medication of a patient.

- The sparsity and high dimensionality of these EHRs 
present significant challenges in implementing widely 
applicable clinical prediction models.

- Current existing methods make use of techniques like 
feature selection which leads to a loss of information. 

 

Patient Level Prediction 
framework

Prediction problem:
Among a population at risk, we aim to predict which patients at 
a defined moment in time (t=0) will experience some outcome 
during a time-at-risk. Prediction is done using only 
information about the patients in an observation window prior 
to that moment in time.

Current prediction question: Among hospital discharges of 
adult(18+) patients, who will go on to have hospital admission 
with 2 to 30 days?
Observation window: 365 days

Data Driven versus 
Knowledge Based

Data Driven Dimension Reduction:
A data driven algorithm learns the data 
structure and the characteristics of the data 
components, denoises the data, increases the 
separation between the components and projects 
the data onto a lower number of dimensions. 
 

Knowledge based Dimension Reduction:
Knowledge based makes use of the hierarchical 
structure of the OMOP standarized vocabulary 
to reduce the number of dimension. The 
hierarchical structure can be verified by an 
domain expert. 

Methods

Example of structure used for 
Knowledge based Dimension Reduction

Example of  
Hierarchical 
structure 
created from 
data

Many clinical events exist (high 
dimensionality), but patients typically only 
experience a few (sparsity)


