
ANALYSIS OF VOCAL PARAMETERS IN ALS 
PATIENTS: A PRELIMINARY STUDY

Ester Franchi1, Giuseppina Margollicci2, Nesaiba Ait Allali1, Giordana Donvito3, Milutin Kostovic3, Vera Colombo3, Raffaele Pugliese3, Barbara 
Risi1,4, Francesca Garofali1, Elisabetta Ferrari1, Anna Marrello1, Filippo Nicolis1, Mattia Puzzi1, Giorgia Giovanelli1, Filomena Caria1, Enrica 

Bertella1, Chiara Colombi1, Elisa Ottelli1, Loris Poli5, Alessandro Padovani5,6, Stefano Regondi3, Massimiliano Filosto1,5,6

1 NeMO-Brescia Clinical Center for Neuromuscular Diseases, Brescia, Italy, 2 ASST Grande Ospedale Metropolitano Niguarda, Milano, Italy, 3 NLAB
Research Center, ASST GOM Niguarda, Milano, Italy, 4 Department of Molecular and Translational Medicine, University of Brescia, Brescia, Italy, 5 Unit of
Neurology, ERN EURO-NMD Center ASST Spedali Civili, Brescia, Italy, 6 Department of Clinical and Experimental Sciences, University of Brescia,
Brescia, Italy

INTRODUCTION METHODS

RESULTS

The aim of this study was to identify
changes in voice as the disease
progresses and explore possible
associations with motor and
respiratory parameters.

CONCLUSIONS

5 spinal ALS patients were enrolled, including 2 with a pure flail-arm phenotype
(40%) and 3 with a mixed phenotype (characterized by both UMN and LMN at
four limbs) (60%). Evaluations were performed at enrollment (T0) and after 3
months (T1). At each time point, the following parameters of eloquence were
analyzed through PRAAT software: Shimmer% (normal value below 3.81%)
and Jitter% (normal value below 1.04%), both of which indicate the voice
quality, and Maximum Phonation Time [MPT] (normal value above 10 seconds).
Patients also underwent motor (ALSFRS-R, upper limbs MRC, Barthel Index
[BI]), quality of life (Quality of Life in the Dysarthric Speaker [QOL-DYS], the 40-
item ALS Assessment Questionnaire [ALSAQ-40], McGill Quality of Life
questionnaire [MQOL]) and respiratory (FVC%) assessments. Findings from T0
to T1 were processed and analyzed descriptively.

The overall results mean value obtained from the vocal
analysis of the 5 patients with ALS are as follows: at T0,
alterations were observed in Jitter (1.06%) and Shimmer
(15.91%) parameters, not in MPT (11.19 sec); at T1, also
MPT was found to be altered MPT (9.23 sec), like the other
parameters (Jitter 1.16%, Shimmer 14.35%).

The analysis of the results obtained from the 2 groups (flail-
arm phenotype vs mixed group) was then carried out.

At T0, the means of the acoustic parameters were more
altered in the flail-arm than in the mixed group (Shimmer
16.84% vs 15.29%; Jitter 1.39% vs 0.85%; MPT 6.44 sec vs
14.36 sec). At T0, the flail-arm group showed worse motor
function and global autonomy (mean MRC 2.57 vs 3.42;
mean ALSFRS-R 27.5 vs 28.3; mean BI 52.5 vs 58.33) but a
better respiratory function (mean FVC 81.5% vs 73%)
compared to the mixed group.

At T1, the vocal parameters remained almost unchanged or
worsened in the flail-arm group (Shimmer 16.38%; Jitter
1.84%; MPT 4.26 sec); in the mixed group, Shimmer and
Jitter apparently improved (13.00% and 0.71%,
respectively), while MPT worsened (12.55 sec). Respiratory
function was confirmed to be better in the flail arm group at
follow-up (FVC 76% vs 74.7% in the mixed group).

T0 
(0 MONTHS)

T1
(3 MONTHS)

TIMEPONT T0 T1
MPT [sec] 11.19 9.23
SHIMMER % 15.91 14.35
JITTER % 1.06 1.16

OVERALL RESULTS MEAN VALUES

This preliminary study shows disease-related vocal abnormalities with specific characteristics according to the phenotype
and apparently independent of respiratory function. Larger and prospective studies are needed to clarify voice changes in
ALS patients over time.


