
Automatic Diagnosis of Short-Duration 12-Lead ECG 
using a Deep Convolutional Network

Introduction
End-to-end deep learning has achieved striking 
success on several tasks and there are  great 
expectations about how this technology may 
improve health care and clinical practice. So far, 
however, no paper has used these techniques to 
automatically classify abnormalities for, in-clinics, 
12-lead electrocardiogram (ECG) exams. This paper 
intend to fill this gap and improve the analysis of 
such exams that has the potential to provide a full 
evaluation of the heart activity. In remote areas 
without access to a cardiologist with full expertise in 
ECG diagnosis this automation can be very 
important.

Data
Training and validation - The dataset used 
for training and validating the model consists of 
2,322,513 records from 1,676,384 different 
patients from 811 counties in the state of Minas 
Gerais/Brazil. The duration of the ECG 
recordings is between 7 and 10 seconds. We 
split this dataset into a training (98%) and a 
validation (2%) set.

Testing - The dataset used for testing the 
model consists of 827 tracings from distinct 
patients annotated by three medical doctors 
with experience in electrocardiography.

Model

Figure: The unidimensional residual neural network (He et al., 2015) 
with 9 convolutional layers used for ECG classification (nblk = 4). The 
architecture is similar to that of Rajpurkar et al. (2017).

Figure: The abnormalities detected by the model.

Results

Table: Performance on the test set. Scores of our neural network compared with the average performance of: i) 4th year 
cardiology resident (cardio.); ii) 3rd year emergency resident (emerg.); and, iii) 5th year medical students (stud.)

Future work
● Extend to a large range of abnormalities. Other conditions are available in such 

a large dataset.
● We assess more than 2,000 digital ECGs per day.  So there is a constant 

inflow of data that could be used in training, validating and testing future 
models.

● Implement and evaluate the model as part of a broader telehealth solution.
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