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What is the methodological question being addressed?  
Can symptom severity and response to treatment be measured in individuals with Parkinson’s Disease 
using digital biomarkers calculated from visual and verbal data collected remotely through smartphones?  
 
Introduction 
  
Remote digital assessment of Parkinson’s Disease (PD) severity has the potential to facilitate increased 
frequency, sensitivity, and objectivity in the assessment of treatment response compared to traditional 
clinical assessments. Remote assessments of treatment response will be conducted in a 58-week open-
label extension study evaluating the long-term safety of CVL-751 in individuals with PD. The remote 
assessments will allow for measurement of visual and auditory markers of PD such as facial masking, 
bradykinesia, and tremor. This abstract focuses specifically on measurement of vocal tremor, an 
important early indicator of treatment response in PD and a symptom that has demonstrated poor inter-
rater reliability on traditional PD clinical assessment tools (Bain et al., 1993). To achieve this, digital vocal 
tremor models were developed utilizing synthesized vocal tremor data and validated against video 
assessments of patients with Essential Tremor (ET) to determine if the models accurately quantified vocal 
tremor severity. 
 
Methods 
 
A dataset of 50 audio files of sustained ‘aah’ vocalizations from 25 healthy volunteers was collected. The 
audio files were induced with a synthesized tremor using the vibrato and tremolo function in the Praat 
software library (Boersma and Weenik, 2018). A 1D convolutional neural network model for prediction of 
vocal tremor was trained using the collected dataset. The model was tested on a separate set of 446 
audio files from 204 individuals with ET participating in the TETRAS assessment (Elbe et al., 2012). This 
dataset had been collected as part of a previous clinical trial (ClinicalTrials.gov Identifier: NCT03101241). 
The model’s predictions were tested specifically against the vocal tremor sub-item of the TETRAS 
assessment. 
 
Results 
 
The predicted tremor probabilities on clinical data were averaged for each participant. Our preliminary 
results showed the average tremor probabilities predicted by the trained model were highly correlated 
with the TETRAS vocal tremor scores with an r value of 0.88, suggesting that vocal tremor as a biomarker 
of PD severity can be accurately quantified using digital measurement. 
 



 

 

Discussion 
 
Use of machine learning models to quantify symptoms of PD such as vocal tremor can allow for accurate 
and objective measurement of disease severity through remote digital assessments. Measurement of 
vocal tremor using the model presented here in conjunction with visual markers of PD severity such as 
facial masking, bradykinesia, and facial tremor through digital assessments in the open-label extension 
study of CVL-751 will allow for remote, frequent, and sensitive measures of treatment response. Each of 
these digital biomarkers of PD severity can be used as exploratory endpoints in the study to evaluate 
response to treatment at a higher frequency and sensitivity than is currently feasible with traditional 
clinical assessments. 
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