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Introduction

The presence and degree of vocal tremor is a marker of disease
severity in multiple neurological insults and disorders.
However, the clinical assessment of vocal tremor relies on
subjective, burdensome, and infrequent assessment
methodologies. Digital measurement of vocal tremor has the
potential to increase sensitivity and frequency of assessment
while reducing cost and burden. We demonstrate accuracy of
machine learning-based methods that can objectively quantify
vocal tremor along with their validity to track treatment
response in patients.

Methods

Conclusion
Automated vocal parameters can potentially be utilized to assess
the presence of vocal tremor with reasonable accuracy. Such
methods can support remote digital measurement applications,
addressing issues of reliability and scalability of traditional
neurological assessments.
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Fig 1. Schematic representation of machine learning model
training, testing, and validation.

The model performance across 5 random splits of the data had an
AUC of 0.75 (± 0.03 SD), and the classification accuracy of the
model on the holdout data was 75.2%.

Digital signal processing-based measurement of vocal tremor
correlated with the TETRAS total (r = 0.98; p = 0.02) and voice
tremor score (r = 0.81; p = 0.19).

Results

Fig 2. Longitudinal analysis of treatment response in holdout
samples, where digital measurement was able to detect
decrease in in tremor severity while TETRAS score did not.

94 individuals with Essential Tremor enrolled in a Phase II
treatment study conducted were assessed by trained raters for
tremor severity using the The Essential Tremor Rating
Assessment Scale (TETRAS), including individual assessment of
face, limb, and vocal tremor. Videos of these assessments (n =
355) were used to extract features as part of model
development of the machine learning-based measurement.

Features such as the frequency and amplitude tremor
intensity/power index were calculated using open-source
methods. These vocal features along with gender were then
utilized to train and validate a classifier used to detect the
presence of vocal tremor based on a threshold of ≥ 1.0 on The
Essential Tremor Rating Assessment Scale (TETRAS) to indicate
tremor severity.

The model’s performance was assessed using 5-fold cross
validation, and the model was tested on a holdout dataset (n = 16)
to determine the sensitivity of the derived digital measure of vocal
tremor.

The machine learning-based vocal tremor score showed a
significant response to treatment [F(3,21) = 5.66; p = 0.005]
when the traditional score did not [F (3,21) = 2.63; p = 0.08].


