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Observational studies of diabetic retinopathy (DR) using electronic health 
record data often leverage ICD codes to determine disease severity
Encounters with unspecified disease severity are often excluded
from analyses
The purpose of this study was to understand the mechanism of missing-
ness for DR severity within the American Academy of Ophthalmology 
IRIS® Registry

Conclusion The results of this study suggest that DR disease severity is missing not at 
random (MNAR) given the significant di�erences between specified and 
unspecified disease severity clinical encounters
The di�erences between specified and unspecified clinical encounters, 
including visual acuity, procedures performed, and timing of clinical en-
counters, suggest that unspecified disease severity is likely associated 
with less severe DR
Several factors could explain this including a need to associate a specific 
disease severity with procedures performed for more severe stages of DRPatient encounters in the IRIS Registry with an ICD-9/10 code for DR 

from 1/1/2019 to 12/31/2021 were included
Demographic, clinical, practice and provider level characteristics were 
compared between clinical encounters with specified and unspecified 
disease severity
Practices were divided into quartiles based on the proportion of 
encounters with unspecified disease severity and compared based on 
DR patient volume
P-values were calculated using chi-square tests (categorical variables) 
and t-tests (continuous variables)
Analyses were performed using PySpark version 2.4.7 (Apache Spark™) 
and RStudio version 1.4.1717

Results Of the 10,456,243 ICD-9 and 24,077,735 ICD-10 DR encounters, 
18.65% and 4.37%, respectively, had unspecified DR disease severity 
Patients with unspecified encounters were significantly older, had 
better visual acuity and lower utilization of ophthalmic procedures
High volume and retina specialist practices had lower proportions of 
clinical encounters with unspecified disease severity

Figure 1. Total Number of DR Patients between 2016-2021 by Quartiles

Table 1. Baseline demographics and clincial characteristics of IRIS encounters with Unspecified and Specified DR Disease Severity 
for ICD-10 Encounters

Note: Analysis is at the patient encounter level*Proportion of unspecified DR encounters in each Quartile (Quartile 1: Low - Quartile 4: High)
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