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Perceptual subgroups in speakers with ataxic dysarthria: An auditory free-classification approach 
J. Amaral, K. Spencer, K. Lansford 

 
Ataxic dysarthria presents with considerable heterogeneity of speech characteristics. Converging evidence supports the 
existence of subgroups, specifically related to the instability and inflexibility of motor patterns (Hartelius et al., 2000) as a 
possible explanation of this variability. To further examine the alignment of the speech characteristics of ataxic dysarthria 
with the instability/inflexibility framework, 23 graduate student listeners participated in an auditory free classification task 
(Clopper, 2008) and a guided classification task. Listeners grouped 15 speakers with ataxic dysarthria based on their 
judgment of the most salient perceptual characteristics during two speaking tasks: alternating motion rates (AMR) and 
connected speech (1-2 sentences). Listener ratings were then compared with a priori expert determinations of speakers 
who fit the instability subgroup profile and the inflexibility subgroup profile. Results of both the free classification and 
guided classification listening paradigms provided compelling evidence of subgroups, particularly for the AMR task, in the 
context of excellent interrater reliability. This study supports growing evidence of the existence of instability and inflexibility 
subgroups in ataxic dysarthria and serves as a proof of concept for use of the auditory free-classification paradigm in 
dysarthria subtype research. 

-------------------------------------- 

 
Cognitive predictors of improved understanding of speakers with dysarthria 

K. Lansford, T. Barrett, S. Borrie 
 
Listener-targeted perceptual training paradigms leverage the mechanism of perceptual learning and show strong promise 
for improving intelligibility in dysarthria. Despite clear demonstration of robust and clinically meaningful gains to 
intelligibility following perceptual training with speakers with dysarthria, considerable variability in intelligibility outcomes is 
observed across listeners. Given that successful adaptation to noncanonical speech requires the listener to extract salient 
acoustic information from the impoverished speech signal, it follows that select cognitive domains may be implicated in 
supporting the cue-to-category mapping process. The current work examines if individual differences in performance across 
select cognitive domains accounts for the variability in perceptual training intelligibility outcomes. Eighty normal-hearing, 
neurotypical listeners are recruited to complete the standard three-phase perceptual training protocol (pretest, training, 
posttest) with one of two male speakers with either a severe or moderate dysarthria (40 listeners per speaker). All 
participants also complete six tasks from the NIH Toolbox - Cognitive battery. Preliminary analyses using Bayesian linear 
modeling suggest three cognitive constructs, episodic memory, working memory, and vocabulary knowledge, are positively 
correlated with initial intelligibility scores across participants. Further, executive functioning, vocabulary knowledge, and 
processing speed show evidence of being positively related to improvement. Based on these preliminary findings, it appears 
likely that select cognitive domains support perceptual adaptation to dysarthric speech, accounting for some of the 
variability in intelligibility outcomes across listeners. Clinical and theoretical implications of this work will be discussed. 
 

-------------------------------------- 

 
Defining dysarthria subgroups in talkers with Parkinson’s disease: An auditory free classification approach 

D. Kim, M. de Riesthal, K. McMahan, K. Tjaden, A. Mefferd 
 
Parkinson’s Disease (PD) is typically associated with hypokinetic dysarthria. Imprecise articulation and reduced loudness are 
common in talkers with PD; however, impaired speech rate and voice quality also occur and range from an abnormally fast 
to slow speech rate and a breathy to harsh voice quality. Given the heterogeneity of speech patterns, a more fine-grained 
differentiation of dysarthria subtypes is needed to improve understandings of disease as well as treatment effects. 
 
The goal of this feasibility study was to identify dysarthria subgroups within a cohort of talkers with PD using an auditory 
free classification approach. We further sought to determine the speech characteristics that differentiated the identified 
subgroups. Because a variety of disturbances in voice quality and speech rate have been documented, we hypothesize that 
listeners will identify several subgroups of talkers with PD, which will predominantly differ in voice and rate-related 
perceptual speech patterns. 

 

-------------------------------------- 

 
  



Exploring the validity and diagnostic utility of acoustic-based  
articulatory impairment phenotypes in divergent speech motor disorders 

H. Rowe, A. Lowit, K. Spencer, J. Green 
 
The purpose of our study was to investigate the articulatory profiles of speakers with three distinct neurodegenerative 
diseases (amyotrophic lateral sclerosis (ALS), Parkinson’s disease (PD), and progressive ataxia (PA)) and assess their 
diagnostic utility. To characterize articulatory deficits, we used a novel acoustic-based framework that assesses five key 
components of motor control: Coordination, Consistency, Speed, Precision, and Rate. Acoustic features representing each 
component were extracted from audio recordings of speakers during the sequential motion rate (SMR) task. Our 
preliminary results revealed divergent patterns of articulatory performance across the three neurodegenerative 
populations and that the articulatory profiles have potential as a diagnostic tool. 
 

-------------------------------------- 

 
Immediate and long-term effects of treatment targets and intensive dosage on  

Parkinson disease dysphonia and speech motor networks: Randomized controlled trial 
S. Narayana, C. Frankin, E. Peterson, E. Hunter, D. Robin, A. Halpern, J. Spielman, P. Fox, L. Ramig 

 
We compared acoustic and neural changes following treatments targeting voice (VT) and articulation (AT), both matched on 
intensive dosage in order to dissociate the effects of target and intensive dosage in treatment of Parkinsonian dysphonia. In 
individuals receiving intensive VT, AT, or no treatment, smoothed cepstral peak prominence (CPPS) and cerebral blood flow 
were recorded at baseline, post-treatment, and 7-months follow up. Only VT resulted in significant post-treatment 
improvement in CPPS, which was maintained at 7 months. At post-treatment, both treatments caused increased activity in 
motor/premotor cortices and auditory cortices whereas at follow-up, the auditory cortex activation remained significant 
only in the VT group. We show that the therapeutic effect of intensive dosage augments the activity in motor/premotor 
cortices while the target-specific effects following VT are mediated by greater activation in auditory cortices of the speech 
motor network. 

-------------------------------------- 

 
Voystick: a vocal joystick for vowel production training 

C. Niziolek 
 
Learning to produce novel speech sounds such as non-native vowels can be a challenge for adult speakers. The current 
study investigates speakers’ ability to use visual feedback to refine vocal movements during vowel production. Sixteen 
participants took part in a single-session speech motor learning paradigm in which their spoken acoustics were mapped to a 
real-time cursor display. Participants used this “voice joystick” (Voystick) to move the cursor to visual targets defined in 
formant frequency space, representing both native and non-native vowels. Over the course of the experiment, speakers 
showed evidence of motor learning, achieving vowel target “hits” more often and more quickly, and spending 
proportionally more time in the vicinity of the targets. This work establishes the capacity of the Voystick system to promote 
speech motor learning, and has the potential to investigate the formation of vocal motor programs in the absence of 
auditory feedback. 

-------------------------------------- 

 
Non-native consonant cluster learning: At the interface of phonology and speech motor control 

A. Buchwald, H. Cheng 
 
We present data from a non-native cluster learning experiment that improved participants’ performance overall. Similar 
findings of improved cluster production have been used to argue that speakers quickly learn to encode clusters as a whole 
speech sound unit that can be retrieved in subsequent attempts. Here, we investigated how the nature of the consonant 
clusters influences the outcome of speech motor learning, by systematically varying the clusters along dimensions of 
difficulty identified in linguistic accounts (e.g., sonority sequencing), and examining both whole cluster accuracy and 
acoustic measures that directly reflect syllabification (e.g., /m/ duration in /fm/ cluster vs. /m/ singleton). Our findings are 
consistent with accounts that non-native cluster learning is at least partially driven by cluster-specific motor/articulatory 
target rather than a purely phonemic/phonological target, and that the specific consonant sequences being learned 
influence learning success. 

-------------------------------------- 



 
Self-reported social networks for persons with mild dysarthria: A pilot study 

L. Feenaughty 
 
Using a seven-item social network survey to obtain information about important people with whom individuals communicate, 
we investigated social network characteristics of 11 individuals with mild dysarthria due to multiple sclerosis (MS) compared 
to 11 healthy controls. Social network characteristics included structural measures of network size (number of friends and 
family named) and network density (extent to which network members are connected) as well as composition measures 
including the proportion of kin, the diversity of gender index, and standard deviation of the network member’s ages. We also 
investigated the relationship between social network characteristics and dysarthria severity (sentence intelligibility) as well 
as other disease-related factors that may impact building or maintaining social networks including overall disease severity, 
depression, fatigue, and cognitive function. Finally, we explored the relationship between social network characteristics and 
self-reported restrictions in communication participation. Results indicated that social network size tends to reflect various 
MS disease-related factors including mild dysarthria. Overall, results are consistent with past studies reporting small, dense 
kin-based networks for individuals with MS compared to healthy individuals. Although more studies are needed, results have 
implications for a comprehensive therapeutic approach to facilitate communication beyond immediate family for persons 
with MS, as depression, fatigue, cognition, and to some extent mild dysarthria are associated with small social networks, 
which in turn may be related to participating in day-to-day social situations. 
 

-------------------------------------- 

 
Auditory and somatosensory feedback mechanisms of laryngeal and articulatory speech motor control 

H. Weerathunge, T. Voon, M. Tardif, D. Cilento, C. Stepp 
 
Altered auditory feedback paradigms are commonly used to examine auditory-motor function of groups with or without 
motor speech disorders. However, individual responses to these paradigms are inherently heterogeneous. This heterogeneity 
may be explained by differential contributions of 1) auditory and somatosensory feedback control mechanisms, and 2) 
laryngeal and articulatory speech production subsystems. The goal of this work is to examine the contributions of auditory 
and somatosensory feedback control mechanisms and laryngeal and articulatory speech production subsystems on speech 
motor control at an individual speaker level. Twenty young adults completed speaking tasks in which sudden and 
unpredictable (i.e., reflexive) auditory or physical perturbations were applied to laryngeal and articulatory speech production 
subsystems. Auditory perturbations were applied to laryngeal (i.e., vocal fundamental frequency; fo) or articulatory (i.e., 
vowel first formant; F1) acoustic features of speech. Physical perturbations were applied to the larynx and the jaw, generating 
laryngeal acoustic consequences (i.e., in vocal fo) and articulatory acoustic consequences (i.e., in vowel F1), respectively. The 
auditory feedback produced by participants during physical perturbations was masked with speech-shaped noise. Pearson-
product moment correlation coefficients were calculated 1) between auditory and somatosensory reflexive responses, and 
2) between laryngeal and articulatory reflexive responses. However, no statistically significant correlations were observed. 
These results suggest that the laryngeal and articulatory speech production subsystems operate with differential auditory 
and somatosensory feedback control mechanisms. In combination with previous work, the outcomes further suggest that 
current models of speech motor control should consider decoupling laryngeal and articulatory domains to better model 
speech motor control processes. 

-------------------------------------- 

 
Contributions of motor speech, language, and communication modality to  

participation of children with cerebral palsy 
K. Allison, K. Doherty 

 
Maximizing participation in life activities is a primary goal of treatment for children with cerebral palsy (CP); however, little is 
known about the contribution of specific communication dimensions to participation outcomes in this population. We 
surveyed 81 parents/ caregivers of children with CP to examine the impact of children's speech-language impairment profile 
and communication modality on measures of their communicative participation and overall participation. Results indicated 
that children with concomitant speech motor impairment and language impairment had significantly reduced communicative 
participation and reduced levels of involvement in activities overall, compared to children with speech motor impairment 
and typical language. Among children with motor speech impairment, communication modality also had a significant impact 
on both communicative and overall participation. Findings will help identify children with CP at high risk for participation 
restrictions and inform development of communication interventions to maximize participation outcomes. 



-------------------------------------- 

 
Articulation of metronome-timed speech in people who stutter 
C. Wiltshire, G. Cler, M. Chiew, J. Chesters, P. Hoole, K. Watkins 

 
Several studies indicate that people who stutter (PWS) show greater variability in speech movements than people who are 
typically fluent (PWTF), even when the speech produced is perceptually fluent[1–5]. Speaking to the beat of a metronome 
reliably increases fluency in PWS, regardless of the severity of stuttering[6–8]. Here, we aimed to test whether this fluency-
enhancer also reduces articulatory variability. We scanned the vocal tracts of 34 PWS and 22 PWTF using MRI while 
participants repeated sentences with or without a metronome. Midsagittal images of the vocal tract from lips to larynx 
were reconstructed at 33.3 frames per second[9]. Initial analyses focused on lip dynamics in a subset of participants (N = 
five per group). For each participant, we measured the variability of lip movements across multiple repetitions of each 
sentence. Any sentences containing dysfluencies or other non-speech movements were excluded. Lip traces from each 
utterance were normalized in time and amplitude to calculate a spatiotemporal index of lip movements[10]. Initial results 
revealed no differences in speech movement variability between groups (PWS, PWTF) or conditions (with, or without a 
metronome). This is perhaps not surprising given our small sample size. Future analyses will include the entire sample 
(N=56) and explore the variability of individual articulators as well as the entire contour of the vocal tract using innovative 
analysis techniques, such as functional principal component analysis[11]. These results will extend previous findings to 
include naturalistic sentences and will contribute to our understanding of why metronome-timed speech is a fluency 
enhancer in PWS. 
1. Wiltshire CEE, Chiew M, Chesters J, Healy MP, Watkins KE. Speech Movement Variability in People Who Stutter: A Vocal 
Tract Magnetic Resonance Imaging Study. J Speech, Lang HearRes. 2021;64(7):2438-2452. 
2. Howell P, Anderson AJ, Bartrip J, Bailey E. Comparison of acoustic and kinematic approaches to measuring utterance-level 
speech variability. J Speech, Lang Hear Res. 2009;52(4):1088-1096. 
3. Jackson ES, Tiede M, Beal D, Whalen DH. The impact of social–cognitive stress on speech variability, determinism, and 
stability in adults who do and do not stutter. J Speech, Lang Hear Res. 2016;59(6):1295-1314. 
4. MacPherson MK, Smith A. Influences of sentence length and syntactic complexity on the speech motor control of 
children who stutter. J Speech, Lang Hear Res. 2013;56(1):89-102. 
5. Smith A, Sadagopan N, Walsh B, Weber-Fox C. Increasing phonological complexity reveals heightened instability in inter-
articulatory coordination in adults who stutter. J Fluency Disord. 2010;35(1):1-18. 
6. Frankford SA, Murray ESH, Masapollo M, et al. The Neural Circuitry Underlying the “Rhythm Effect” in Stuttering. 
2021;64(6s):2325-2346. 
7. Boutsen FR, Brutten GJ, Watts CR. Timing and Intensity Variability in the Metronomic Speech of Stuttering and 
Nonstuttering Speakers. J Speech, Lang Hear Res. 2000;43(2):513-520. 
8. Chesters J, Watkins KE, Möttönen R. Investigating the feasibility of using transcranial direct current stimulation to 
enhance fluency in people who stutter. Brain Lang. 2017;164:68-76. 
9. Wiltshire CEE, Chiew M, Chesters J, Healy MP, Watkins KE. Speech Movement Variability in People Who Stutter: A Vocal 
Tract Magnetic Resonance Imaging Study. J Speech, Lang Hear Res. 2021;7(64):2438-2452. 
10. Smith A, Goffman L, Zelaznik HN, Ying G, McGillem C. Spatiotemporal stability and patterning of speech movement 
sequences. Exp Brain Res. 1995;104(3):493-501. 
11. Gubian M, Pastätter M, Pouplier M. Zooming in on spatiotemporal V-to-C coarticulation with functional PCA. Proc Annu 
Conf Int Speech Commun Assoc INTERSPEECH. 2019 
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Correlations between perceptual speech features and language skills in  

minimally verbal children with autism spectrum disorder 
M. Maffei, K. Chenausky, S. Gutz, H. Rowe, H. Tager-Flusberg, J. Green 

 
One in four children with autism spectrum disorder (ASD) will remain minimally verbal (MV) at school age, exhibiting 
spoken language insufficient for effective interaction. However, the factors influencing language outcomes in this 
population remain unknown. Prior research supports the hypothesis that oromotor skills can predict language skills. We 
present results of an auditory-perceptual study in which three trained listeners coded the speech of MV children with ASD 
for signs of dysarthria on visual analog scales. Preliminary results derived from the data of six subjects demonstrate 
significant correlations between speech features and scores on a standardized speech test, suggesting good validity. 
Correlations between features and receptive vocabulary were found; an increased sample size of 40+ subjects by the time 



of presentation will assist in identifying other putative correlations. Findings will improve understanding of language 
impairment in ASD and inform clinical issues. 

-------------------------------------- 

 
TorchDIVA: An extensible model of speech production built on an open-source machine learning library 

S. Kinahan, V. Berisha, J. Liss 
 
The DIVA model remains a popular tool for investigating the processes of human speech acquisition and production. The 
combined feedforward and feedback control subsystems of DIVA have provided valuable insights into many speech 
production phenomena. However, the publicly available Matlab Simulink DIVA implementation (MatDIVA) is not an ideal 
choice for integration with modern deep learning frameworks. 
Our answer to this problem is an implementation of DIVA in the pytorch deep learning framework (TorchDIVA). TorchDIVA 
retains the functionality of the original DIVA model while bolstering its utility and accessibility. In addition to enabling GPU 
acceleration for standard arithmetic operations, the use of tensors in TorchDIVA will support integration with pytorch 
neural networks and analysis packages such as scipy without significant additional development. 
 

-------------------------------------- 

 
Effects of clear speech: Articulatory movement and perceptual benefits 

J. Lee, E. Krajewski, O. Pfaff 
 
The aim of this study is to investigate the perceptual and kinematic effects of clear speech for people with dysarthria 
secondary to ALS. Data come from speakers with and without ALS and a group of listeners. Speakers produced the words 
“Iowa” and “Ohio” using both clear speech and habitual speech. Using data from electromagnetic articulography, tongue 
and jaw movement distances were calculated in the raising, lowering, retraction, advancement directions. To capture 
perceptual data, listeners were asked to choose the audio sample that sounded the “least severe” between a habitual 
utterance and a clear utterance of a word. Overall, the results indicate that clear speech has differential effects on 
kinematics and perceptual outcome depending on the dysarthria severity of PALS. Only more severe speakers were judged 
to sound less severe when using clear speech. In addition, only specific articulatory movements related to the stressed 
syllable contribute to their perceptual outcome. 

-------------------------------------- 

 
Do children with complex SSD process their self-produced auditory signal not as their own?  

SimpleDIVA modelling of speakers’ responses to formant perturbations 
H. Terband, F. van Brenk, B. Maassen 

 
Children with Speech Sound Disorder (SSD) have been found to show following ie, enhancing responses to formant 
perturbations. A possible mechanism is that the sensory motor system interprets the formant shifts as adjustments of the 
intended auditory outcome, following a strategy not aimed at neutralizing but at matching the perceived formant error. The 
present study explored this hypothesis through a modeling experiment with SimpleDIVA, with which certain model 
parameters were fitted to behavioral data from three groups of Dutch speakers: 6 children with SSD compared to 17 
typically developing (TD) children and 50 healthy adults. Results showed a negative feedforward control/learning rate in the 
children with SSD while this parameter approximated 0 in adults and 1 in TD children. Findings suggest that children with 
SSD process the perturbed auditory signal as an external cue. Detailed results and discussion of experimental 
considerations/limitations will be available at the conference. 
 

-------------------------------------- 

 
Impact of concurrent visuomotor tracking on the spatial and temporal  

consistency of speech movements in different speaking styles 
J. Whitfield, A. Fullenkamp, Z. Kriegel 

 
The purpose of this study was to quantify the impact of concurrent visuomotor tracking on speech motor consistency in 
clear and loud speech. Lip and jaw kinematics were collected while participants repeated a sentence using Habitual, Loud, 
and Clear Speech in isolation and while performing a tracking task. Utterance-to-utterance spatial and temporal variability 
of the lip aperture signal was measured. Compared to Habitual speech, Clear and Loud speech were associated with greater 



spatial variability. In addition, spatial variability decreased during concurrent tracking compared to speaking alone (p<0.01), 
however, this reduction was less robust for the Clear Style (p=.02). Together these results may suggest that the reduction in 
speech motor variability may result from a reduction in degrees of freedom, potentially indicating that variability between 
repetitions reflects speech motor flexibility rather than stability in these talkers. 
 

-------------------------------------- 

 
Formant variability is related to vowel duration across speakers 

D. Tang, B. Parrell, C. Niziolek 
 
While vowel duration is known to vary both across and within speakers, the driving forces behind such variability remain 
unclear. To investigate whether variability in duration is related to the precision of production, we analyzed data from two 
datasets (N=91) in which participants produced monosyllabic words. Across speakers, vowel duration was well predicted by 
initial variability (p < .001), such that speakers with larger formant variability produced longer vowels. Conversely, we found 
no evidence for a similar relationship between duration and initial formant distance within subjects, at the trial level (p = 
.43). As longer durations provide more time to execute feedback-based corrections, these results suggest that individuals 
who are more variable in general may rely more on feedback-based control for vowel production. 
 

-------------------------------------- 

 
Practice effects on speaking rate for cognitively impaired and cognitively normal individuals 

S. Hahn, G. Stegmann, J. Liss, J. Shefner, C. Duncan, P. Mohan, V. Berisha 
 
We evaluated practice effects in participants with amyotrophic lateral sclerosis (ALS), both with and without symptoms of 
frontotemporal dementia (FTD), on a sentence reading task collected weekly over approximately 9 months. Our prior work 
has documented increases in speaking rate when reading the same sentences over time in healthy controls and reductions 
in practice effects for speakers with physiological impairments due to ALS. The goal of this study was to extend these results 
to speakers with a combination of physiological and cognitive impairments to gain insight into the cognitive contribution. 
 
We show that practice effects are dependent on cognitive ability, and that attenuated practice effects may be an early 
indicator of reductions in cognitive and/or physiological reserves. 
 

-------------------------------------- 

 
Vocal fold articulation in talkers with Parkinson's disease and deep-brain stimulation 

I. Nip, H. Green, M. Burke 
 
Little is known about how vocal fold articulation may be impacted by deep-brain stimulation (DBS). In this study we 
examine the vocal fold articulation (spectral tilt and cepstral peak prominence, CPP) differences in a vowel singleton and 
story re-tell task. Twenty-eight adults, including 10 diagnosed with PD with a history of DBS surgery (PD-DBS), 10 diagnosed 
with PD and no history of DBS surgery (PD), and 8 healthy controls (HC) with no history of speech, language, or neurological 
disorders participated in the study. Audio samples of vowels /i, ɑ, u/ in vowel singleton and story retell task were collected 
and analyzed for spectral tilt (H1*-H2*, H1*-A2*) and CPP. Multilevel models will be conducted to determine the effect of 
Group (DBS on or off, PD, HC), Vowel, and Task on these measures of vocal fold articulation. Discussion will focus on the 
effect of PD and DBS on vocal fold articulation and potential clinical implications. 
 

-------------------------------------- 

 
Intensity of virtual ASSIST speech therapy for childhood apraxia of speech:  

Preliminary findings from caregiver-rated functional outcomes. 
E. Maas, S. Caspari, M. Beiting, C. Gildersleeve-Neumann, T. Niculae-Caxi, R. Stoeckel, J. Wu 

 
Intensive treatment is often recommended for children with childhood apraxia of speech (CAS), and the limited available 
research supports this recommendation. However, this research often conflates amount and distribution of practice, 
and/or only examines impairment-level outcomes. The present study examines effects of treatment intensity on two 
caregiver-rated functional outcome instruments, obtained from a randomized controlled trial of ASSIST, an integral 



stimulation-based treatment. Children with CAS (N=12) participated in a virtual summer camp during which they received 
16 hours of individual speech treatment via Zoom, either over 2 (massed) or 4 weeks (distributed). Preliminary findings 
indicate an advantage for distributed over massed practice for perceived communicative participation as judged by non-
blinded caregivers. Implications will be discussed relative to outcome measures and effects of treatment intensity. [funded 
by R01 DC017768] 

-------------------------------------- 

 
Perceptual correlates of auditory modulation during speech movement planning 

H. Wang, Y. Ali, L. Max 
 
EEG studies have shown that speech planning modulates auditory cortical responses. The phenomenon’s functional 
relevance for feedback monitoring is unknown. We tested whether speech planning affects the perception of differences in 
vowel spectral characteristics. Subjects made same/different judgments for pairs of stimuli consisting of a pre-recorded, 
self-produced vowel and a formant-shifted version of this production. Stimuli were presented prior to a “go” signal for 
speaking, silent reading, and passive listening. Logistic curves were fitted to subjects’ responses, and the point of subjective 
equality and slope quantified perceptual threshold and sensitivity. Preliminary results (n=7) suggest no task effect, although 
extending the sample size is warranted: (a) there is trend toward greater sensitivity before silent reading, and (b) two 
additional subjects who had to be excluded due to unreliable judgments in the no-speaking conditions did show typical 
discrimination before speaking. 

-------------------------------------- 

 
Three-dimensional speech profiles after left hemisphere stroke 

K. Haley, A. Jacks 
 
The purpose of this study was to determine the extent to which three core features of AOS (phonemes produced as 
additions, substitutions, or omissions; phonemes produced with phonetic distortions; prolonged syllable durations in 
multisyllabic words) identify a distinctive performance profile in left hemisphere stroke survivors. 160 participants in 
chronic stages of recovery from stroke and aphasia repeated 35 single words as part of a standard motor speech evaluation. 
These words were analyzed with operationalized quantification of the core features. When visualized in a 3D graph, 
detailed speech measures showed extensive heterogeneity and continuous performance patterns. The results explain why 
clinicians continue to struggle with diagnosing AOS based on perceptual impression and indicate a need to develop more 
reliable and informative diagnostic procedures. 

-------------------------------------- 
 

The roles of basal ganglia and cerebellum in speech and singing: perceptual and acoustic findings 

Y. Kim, D. Sidtis, J. Sidtis 

 

This study sought to understand whether damage to these basal ganglia or cerebellum results in different disturbances in 

various vocal tasks. We examined the effect of vocal tasks on speech and singing performance in speakers with Parkinson’s 

Disease (PD), persons with cerebellar disease (CD) and healthy controls. We tested two hypotheses: (1) providing external 

models will enhance vocal motor performance in people with PD to a greater extent than individuals with CD; and (2) 

singing will be less disrupted in PD than in CD. The results provide evidence for intelligibility-boosting benefits of external 

cues in both PD and CD groups, improved speech performance when a model is provided in PD speakers, and superior 

competence in the sung mode for the PD group. The findings also reveal a critical role of the cerebellum in smoothly 

coordinating vocal gestures associated with singing. 

 


