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      
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:     

      

:

     :    








)LJ��WRS�UQNHGFRXVWLFQGNLQHPWLFIHWXUHVZLWK

WKHP505OJRULWKPQGWKHLUS�YOXH

      
     
       

�
       � 
        
�
  �
        
      
     

       
 
  

      




     
    




)LJ��ER[SORWVRIWKHIHWXUHVZLWKWKHOUJHVW

VWWLVWLFOO\VLJQLILFQWGLIIHUHQFHV





:

     
      
     
      

      
       




     
      
        
   


    
       

        
  

       






  
      
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


:

M
M
       






$'WFROOHFWLRQ


      
 �
    �     
       
      
       
       
     



     
      


   

³,OGHVHUWR´ 


     
�


      
participant’s Iace
    




�
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
       
:       

   
   
     

      
  :
 

      

LX
      




&6WWLVWLFOQO\VLV

   

       �
        

         
     :  
      
        


:     

      

:

     :    








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      
     
       

�
       � 
        
�
  �
        
      
     

       
 
  

      




     
    




)LJ��ER[SORWVRIWKHIHWXUHVZLWKWKHOUJHVW

VWWLVWLFOO\VLJQLILFQWGLIIHUHQFHV





:

     
      
     
      

      
       




     
      
        
   


    
       

        
  

       






  
      
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
      

      


      






      

      
      
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Abstract 
Objective: The aim of this study was to apply motor 
speech diadochokinetic assessment in voice 
evaluation of patients with Parkinson’s disease (PD). 
Methods: Six patients with PD were evaluated with a 
voice assessment protocol, including the self-
assessment questionnaire, the perceptual GRB Scale, 
the INFVo rating scale for substitution voices, the 
acoustic analysis of jitter, shimmer, glottal-to-noise 
excitation ratio (GNE), and the motor speech diado-
chokinetic parameters (DDK, DDK standard 
deviation, DDK jitter, and mean syllable length 
(MSL) in syllables with anterior, middle, and 
posterior articulation). 
The UPDRS scale for PD severity was measured as 
well. 
Results: the median values of DDK, DDK SD, and 
DDK Jitter were 3.99 S/s (IQR: 2.60-4.44 S/s), 2.38 
S/s (IQR: 2.12-3.39 S/s), and 2.56% (IQR: 2.15-
2.72 %), respectively. In the considered PD patients, 
DDK was significantly higher than the normality 
range, p=0.0277.  
DDK standard deviation directly correlated with the 
same perceptive parameter (rho=0.88, p=0.0198), as 
well as with the tremor (rho= 0.971, p=0.0012), and 
the intelligibility scores (rho= 0.899, p=0.0149). 
Conclusions: despite the limited sample size, these 
preliminary results suggest a promising role of 
motor speech diadochokinetic parameters in the 
clinical assessment of patients with PD. However, 
further studies on larger cohorts are necessary. 
 
Keywords:  Parkinson disease, Acoustic Voice 
Analysis, Motor Speech Diadochokinetics, 
Articulation 
 

 
I. INTRODUCTION 

In Parkinson's disease (PD), about 89% of patients 
present with speech disorders, often as the first clinical 
manifestation of motor dysfunction [1]. Sometimes they 
are present as early as 5 years before the actual diagnosis 

of the disease [2] and speech and voice deficits worsen 
as PD progresses [3,4]. 
The voice of patients with PD is described as 
"hypokinetic dysarthria" [5], with changes in the 
quality, volume and pitch of the voice, including 
hypophonia and reduced loudness and pitch control 
[1,6].  
The use of for laryngeal diadochokinetic parameters 
(LDDK) to evaluate the neuromuscular impairment of 
the phono-articulatory tract has been rising interest in 
phoniatric literature [7,8].  LDDK requires rapid 
abduction and adduction of the vocal folds by way of the 
arytenoid cartilage movements. The LDDK can be 
measured by commercially available acoustic software 
packages, which provide semiautomated means to 
calculate the rate and regularity of syllable repetitions.	
Although they are programmed for oral speech 
diadochokinesia, they can measure efficiently the 
LDDK as well [7,8]. 
The aim of this study was to propose a novel voice 
assessment protocol for PD patients, based on motor 
speech diadochokinetic assessment as an indicator of 
fluency and intelligibility. 
A secondary aim was to determine whether the Motor 
speech diadochokinetic parameters could be associated 
with perceptive outcomes in patients with PD. 
 
 

II. METHODS 
 
A series of six male patients with PD (median age: 70.5 
years; range: 61-80 years), referring to the Phoniatrics 
and Audiology Unit of the University of 
Padova/AULSS2 Marca Trevigiana, was considered in 
this preliminary evaluation. 
Each patient underwent a multiparametric voice 
assessment, as well as a complete laryngo-stroboscopic 
evaluation. 
The UPDRS scale was employed as well, to score PD 
symptom severity [9]. 
The voice assessment protocol is described below. 
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