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Most powerful correlates of singleton vs. geminates contrast in Italian seem to be the 

lengthening of the consonantal acoustic interval, the reduction of the vocalic acoustic 

duration preceding geminates (Bertinetto, 1981), and the lengthening and widening of the 

consonantal release gesture (Gili Fivela et al., 2007). Concerning kinematics, for Italian, 

these have been observed on the bilabial articulation (e.g., Zmarich & Gili Fivela, 2005) and 

on the alveolar articulation (Zmarich et al., 2007). Since in the second case, V and C share 

the main articulator (i.e., the tongue), slightly different results were found, but expected 

correlates were confirmed. 

Speakers affected by hypokinetic dysarthria following Parkinson’s Disease (PD) are 

supposed to show reduction of the kinematics of gestures (amplitude, duration, speed), and 

alterations to movements onset (for a review, Sapir 2014) among other symptoms. This type 

of disordered speech has already been investigated as regards geminates in Italian, given the 

need to enhance amplitude and duration for the realisation of these segments compared to the 

respective singletons (Gili Fivela et al. 2015; Iraci et al. 2017). In these studies, pathological 

speakers managed to realise the linguistic contrast though recurring to some compensatory 

strategies. However, the speech material was based on the bilabial articulation, thus avoiding 

any interferences due to C and V sharing the main articulator. 

Since slight differences due to segmental type are reported in the literature on typical speech, 

in order to test PD’s realisation of geminates when C and V share the main articulator (i.e., 

the tongue), acoustic and kinematic data by 5 Italian PD speakers affected by hypokinetic 

dysarthria and 5 healthy controls (HC), age-matched and coming from the same area, were 

recorded through Electromagnetic Articulography during the production of ‘CVC(C)V 

sequences, where Cs= /t/, Vs=/a/ in order to have a constant motor constraint due to the 

sharing of the main articulator, but not to elicit effects due to the vowel type. Acoustic 

segmental durations and Vs formant frequencies (F1, F2) have been manually labelled and 

calculated. The kinematic signals have been semi-automatically labelled in order to obtain 

amplitude, duration, stiffness and peak velocity of tongue tip (for alveolar Cs) and tongue 

dorsum’s sensor (for Vs kinematics). It is hypothesised that HCs will show the expected 

correlates of geminates’ production though exploiting adjustments to the phasing of gestures. 

Since we do not expect PD speakers to produce fine modifications at the level of gestural 

coordination, it is possible that their gestures will be reduced in space and time but triggered 

without differences in phasing relations. 

Acoustic results confirm expectations. Results concerning HCs confirm geminates’ greater 

duration of both consonantal closure and release (compared to respective singletons) but, 

unexpectedly, the amplitude of the closure is reduced compared to singletons. Vowel 

kinematics mirror the acoustic effects of compression (before) and lengthening (during 

geminates). Given the shared articulator issue and the fact that gestures cannot overlap as 



when articulators are independent (e.g. bilabials), gestures have to be triggered almost 

sequentially, and the only way to provide the acoustic effects required for geminates is to 

lengthen all relevant intervals, and compress the preceding ones. PDs realised the expected 

acoustic correlates of geminates but not the kinematic ones. Rather, they showed a preference 

for modulating the consonantal closure instead of the release: this one corresponds to greater 

duration and reduced peak velocity. Thus, when C and V share the main articulator, PD 

speakers can produce the singletons vs. geminates contrast by modulating the closure in order 

to anticipate the preceding vowel and (a certain degree of) the consonant lengthening crucial 

for the recovery of geminates. 
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