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Purpose • Diabetic retinopathy (DR) is a chronic, progressive disease and a leading 
cause of irreversible blindness in the working age population.

• Observational studies of DR using electronic health record (EHR) data 
commonly leverage ICD codes to determine disease severity.

• Our prior work suggests a significant portion of EHR clinical encounters are 
coded for unspecified disease severity.

• The purpose of this study was to develop a model to impute DR disease 
severity using structured data fields in the EHR and to assess the 
performance of this model.

Funding

Results • Overall, 747,279 DR clinical encounters of 174,336 patients were included. 

• A training set of 572,943 clinical encounters and a test set of 152,584 
clinical encounters were used.

• The model achieved an accuracy of 96.9% and an aggregate F-1 score of 
0.950 in the test set.

Conclusions • These findings suggest that it may be possible to impute missing DR 
disease severity in EHR clinical encounters.

• The ability to include all clinical encounters for a patient, including those 
with missing disease severity, could improve the quality of longitudinal 
DR research.

• Utilizing data from prior encounters, including those with known disease 
severity, appears to yield strong predictive power.
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Methods • Patient encounters in the American Academy of Ophthalmology IRIS® Registry 
(Intelligent Research in Sight) with an ICD-9 code for DR with a known disease 
severity from 1/1/2014 to 9/30/2015 were included.

• The dataset was randomized 80%/20% into training and test sets, respectively.

• A multinomial logistic regression model was developed utilizing structured 
demographic, clinical, and procedure data associated with the most recent 
prior clinical encounter, including known disease severity.

• DR disease severity was imputed as mild, moderate, severe nonproliferative 
DR (NPDR), or proliferative DR (PDR)

• Analyses were performed using Databricks (San Francisco, CA).

FIGURE 1: TRAINING AND TEST ENCOUNTERS BY SEVERITY

TABLE 1: CONFUSION MATRIX
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