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Objective
Administrative data often underrepresents hospital adverse
events (AEs) due to limitations in International Classification
of Diseases (ICD) coding. By leveraging electronic medical
records (EMRs), we aim to mitigate these discrepancies and
enhance the precision of healthcare surveillance and perfor-
mance evaluations. To this end, we have developed a machine
learning (ML)-based approach that utilizes EMR text data to
detect common AEs

Methods
We sampled adult admissions from four Calgary hospitals
(2017 - 2022). Registered nurses assessed charts for 17 AEs,
and the results were used as reference standard. We com-
pared two AE detection methods: the standard ICD-based
method following Canadian guidelines, and our ML algorithm
applied to EMR narratives. Sensitivity, positive predictive
value (PPV), negative predictive value (NPV), and specificity
for both methods were calculated and compared against the
reference standard.

Results
We analyzed 9,566 patients, of whom 1,506 were identified
with AEs. Of the 17 AEs, the sensitivity in ICD-coded data
ranged from 0-37%, and in EMRs, it was between 75-100%.
Both showed low PPV (0-50% ICD vs.1-34% EMR). ICD data
had high specificity ranging from 99-100% and NPV (99%-
100%), while EMRs had specificity between 68-94% and an
NPV of 100%.

Conclusion and Implications
ML significantly enhances sensitivity for AE detection com-
pared to ICD-10-CA coding, despite both methods experienc-
ing low PPV due to imbalances in EMR data. This marked im-
provement in sensitivity highlights ML’s potential to transform
AE surveillance and reporting, promising significant advance-
ments in patient safety and healthcare quality by enabling more
accurate and comprehensive identification of AEs.
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