
Approaches to Address Missingness in

Electronic Health Records

The solution is a machine learning model that accurately simulates recurrence

in patients where frequent testing data is not available in their electronic

health records.

What is the Problem?

Electronic health records (EHRs) contain important patient history information, such as

biomarkers, that can reveal the relationship between biomarkers and future outcomes. EHRs

can be used to facilitate predicting patients’ future health risks, but the lack of frequent

biomarker testing hinders the use of EHRs for risk prediction. Intermittent patient follow-up

leads to sporadically measured patient data and thus delayed outcome ascertainment. As a

result, there is a need to develop approaches to address the missingness in EHRs.

What is the Solution?

The solution is a machine learning model that accurately simulates recurrence in patients where

frequent testing data is not available in their electronic health records. The model uses a two-

stage statistical approach for pre-processing patient data to create a complete dataset that

contains biomarker measurements and outcome ascertainment every three months. The

technology recreates data on a frequent testing schedule that could be used for risk prediction

by imputing both the specific recurrence outcome and the longitudinal biomarker values using

computational models.

What is the Competitive Advantage?

The competitive advantage of this technology lies in its ability to create synthetic data to

augment real data, improving the development of risk prediction algorithms. The use of this

machine learning model can help address the missing patient data due to lack of frequent

surveillance testing in EHRs. This technology is novel in that it couples the imputation of

longitudinal biomarker data and the recurrence outcome to preserve the relationship between

predictors and outcomes.
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