
Position: Evaluation of ECG 
Representations Must Be Fixed

Zachary Berger* 1,2, Daniel Prakah-Asante* 1,2, John Guttag1, Collin Stultz1,2

1MIT, 2MGH
* Equal contribution



Background

Diagnose
Arrhythmias, waveform abnormalities

Infer patient state
e.g., structural heart disease, hemodynamics

12-lead ECG
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Narrow task set

● Arrhythmia
● Waveform abnormality

Unreliable protocol

● Macro-AUROC
● Point estimates
● Evaluate tasks with 

insufficient support

Position

Current 12-lead ECG representation evaluations are inadequate…



Position

…we must fix them!

 

Broader task set

● Arrhythmia
● Waveform abnormality
● Structural disease
● Hemodynamics
● Patient forecasting

Revised protocol

● Task-specific AUCs
● Quantify uncertainty
● Standard baseline
● Exclude tasks with low 

test-support



Experiments

We evaluate 6 encoders on 6 datasets.

Encoders

MERL[1], D-BETA[2], KED[3], HeartLang[4], 
CLOCS[5],
Randomly initialized ResNet[6]

Datasets

PTB-XL[7], CPSC2018[8], CSN[9], EchoNext[10], 
1yr-HF[11], Hemodynamics[12]

Broader task set + revised protocol ⇒ new conclusions about best methods!
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Dataset-level Results

No method clearly dominates.

Randomly initialized encoder is surprisingly performant.

Table 1. Macro-AUROC on PTB-XL Form with 95% CIs.



Task-level Results

No method clearly dominates. Randomly initialized encoder is competitive.

Table 2. AUROC (top) and AUPRC (bottom) with 95% CIs on PTB-XL Norm and CLBBB.



Hemodynamics + Patient Forecasting

No method clearly dominates, performance is marginal beyond random baseline.

Table 3. AUROC (top) and AUPRC (bottom) with 95% CIs on 
hemodynamic (mPCWP, mPA) and patient forecasting (1yr-HF).



Key Takeaways

1) Current 12-lead ECG evaluations are inadequate
○ Narrow task set
○ Unreliable protocol

2) We propose a broader task set and revised protocol

3) We find
○ No clear best-performing method
○ Randomly initialized encoder does surprisingly well



Evaluation of ECG Representations Must Be Fixed

Code and paper:

https://ecgfix.csail.mit.edu/


