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Detecting bulbar amyotrophic lateral sclerosis (ALS) using automatic acoustic analysis
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ALS frequently causes speech impairment [1], and remote 
speech assessment has much potential for ALS detection. It will 
be critical in clinical validation of these systems to evaluate 
disease detection, particularly early signs of disease. 

Results

Methods

Background and hypotheses

Classification 
models could 
distinguish 
ALS from 
control, and 
early ALS 
from control 
well (AUROC 
> 0.70).

Strongest feature weights capture disease 
progression across ALS severities.

Models were 
not signif-
icantly imp-
acted by sex 
as a covariate 
(cov).

Conclusions

ALS Control
N (%F) 121 (47) 22 (45)

Yrs. Since onset 59 (41) -
ALSFRS-R bulbar 11 (4) -

Automated acoustic analysis using a remote-capable pipeline 
could detect bulbar ALS, as well as earlier stages of the 
disease.
These results show that speech can support future efforts to 
stratify ALS patients for clinical trials.
Future work will address this, along with evaluating 
performance across a greater range of severities. 

[1] B. Tomik and R.J. Guiloff. “Dysarthria in amyotrophic lateral sclerosis: A review.” 
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Values for yrs since onset and ALSFRS-R bulbar 
are median (interquartile range).

Negative log likelihood

No-
cov

Cov

No significant 
difference

Participants read a standardized 
passage.

Extract 53 acoustic features: jitter/ shimmer, fundamental 
frequency (Fo), pause durations, etc. using an automated 
acoustic analysis pipeline.

We clinically validated an automated speech assessment 
(Winterlight Labs) for detecting ALS, including at an early stage. 

We hypothesized that acoustic features could distinguish:
(1) ALS patients from control participants, 
(2) Early ALS (ALS-E) patients from control participants, and 
(3) Early ALS (ALS-E) from late ALS (ALS-L) patients.

Stratify ALS patients: 

ALS-E (ALSFRS bulbar ≥11) 
ALS-L (ALSFRS bulbar <11).

Classify: Bayesian sparse logistic 
regression; average area under 
receiver operating characteristic 
curve (AUROC) from 10 held-out 
test sets

ALS
Control

ALS-E
Control

ALS-L
ALS-E

Jitt. = Jitter, Shim. = Shimmer, 
Int. = Intensity, HNR = 
Harmonic/Noise Ratio, ZCR = 
Zero-Crossing Rate, Fo = 
Fundamental frequency

Feature weights (top 25% per comparison)


