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Machine learning has a 
higher sensitivity and 
similar specificity as 

trained telecommunicators 
for detection of OHCA 

during 911 calls.

The highest sensitivity for 
detection of OHCA during 
911 calls may occur when 

the machine augments 
telecommunicators.

Delivery of telephone CPR instructions is dependent 
on suspecting out-of-hospital cardiac arrest (OHCA) 
during the 9-1-1 call. We developed a novel machine 
learning framework (MLF) that applies deep learning 
to 9-1-1 call audio in order to predict OHCA in real-
time. We compared telecommunicator identification 
of OHCA to the MLF prediction, hypothesizing that 
MLF will identify more OHCA events than 
telecommunicators.

We included 1,767 hours of 9-1-1 medical call audio 
recordings at a single call center serving a 725,000 
population American city. Thirty percent were used 
to train, 19% were used to validate, and the 
remaining 51% were used to test the MLF. We 
compared the recognition of OHCA as well as the 
median time to detection (TTD) of the 
telecommunicators to that of the MLF.

RESULTS

Between Aug 2017 through Feb 2018, 33,054 calls 
from mostly English speakers were recorded. We 
excluded cases when the OHCA developed after EMS 
arrival and OHCA cases with no resuscitative efforts, 
leaving a final test set of 195 OHCA (0.6%) and 
32,549 non-OHCA cases. 

Telecommunicators achieved a sensitivity of 68.7% 
(CI 62.2% - 75.2%; Likelihood ratio positive [LR+] 
57.3) and a specificity of 98.9% (CI 98.9% - 99.1%; 
LR- 0.32). Compared to telecommunicators, the MLF 
increased sensitivity to 74.9% (CI 68.8% - 81.0%; LR+ 
37.8) with a specificity of 98.0% (CI 97.8% - 98.2%; 
LR- 0.26).  During calls in which OHCA was detected, 
telecommunicators and MLF had similar median TTD 
of 58 seconds with IQR of 32 – 84 seconds and 41 –
87 seconds respectively. Combining the positive 
predictions of the MLF with the telecommunicator 
showed additional increase in sensitivity: 76.4% (CI 
70.5% - 82.4%; LR+ 36.4) with a specificity of 97.9% 
(CI 97.7% - 98.1%; LR- 0.24). About 40% of the MLF 
false positives were also telecommunicator false 
positives. The full analytic strength of the MLF is 
limited by the use of only spoken words.
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