Bite Block Effects on Vowel Acoustic Contrast in Talkers with Amyotrophic Lateral Sclerosis and Parkinson’s Disease
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Talkers with dysarthria vary in their articulator-specific impairments. Participants Changes in Acoustic Contrast for /ai/ in “kite” Within-Group Comparisions
However, because the tongue and jaw are coupled and contribute as a ALS: n =6, 2 females, 5 males, Mean age: 63 (52-68) f65 | WithinGroun comparisons In talkers with ALS bite block effects support the hypothesis that the
compound movement to sound production, it can be difficult to identify PD: n = 13, 5 females, 8 males, Mean age: 75 (57-88) Ve e Fam o TG (0 = 046 Jaw is assisting the weakened tongue during speech production,
each articulator’s impact on the overall perceived speech decrements in C:n =21, 8 females, 13 males, Mean age: 69 (50-85) S Trend: jaw free < jaw fixed in PD (p = .064) particularly during high vowels, such as /i/. These findings are
talkers with dysarthria. _ congruent with previous kinematic reports of increased jaw activity
8 Between-Group comparisons : : : - .-
m LS P P Group SIT SIT Artic Rate Artic Rate Mann-Whitney U Test: with disease progression (Green etal., 2013; Shellikeri et al., 2016). FIndings also
1I:n @ ders WITh AL, ongue—spelc e ar |Ic3:u anory 'mg alrmednb atresu Mean (%) Range (%) Mean (syl/sec) Range (syl/sec) R PD vs. C: jaw free (p = .010) support anecdotal reports of speech function decline under a fixed jaw
rom degenerating tongué muscles may be In part obscured by ALS 97.0% 96-100% 3.70 2.73-4.91 o - AL, G e (pS L) condition in talkers with ALS (Deaul etal., 1989). Interestingly, however,
COIMQEEELONT iy IMTHETIEIES (e eiall, 2618, Warkul aiel. Legi) oD oc 6 241009 20 ) 26,5 47 transition durations from F2,._ to F2,__ did not change and significant
. (0] = (0] . . -J. c o -y = -
Minimal movements of the jaw, which can be frequently observed In Controls 99.0% 97-100% 437 3495 61 Individual Responses to Fixed Jaw: Increase/Decrease in Acoustic Contrast (Fig. 6) P2 SIefp eenges wets ey ehtven o P2 duenges il 1 il grov:
ga}l l:ﬁgsl ivglgéé’?;l%njgn s disease (PD), may hinder adequate movements Qgsﬁs /f) f{altsé‘::ﬁ gree‘;rse:jﬁ gﬁgtlligt(';; rffrggta;tyblyoéa%zr O more In talkers with PD bite block effects did not reach significance;
(Connor et al., 1989, Forrest et al., 1989). Experimental Tasks ; 0 . . . ]

_ _ _ _ C: 33% of talkers increased and 19% decreased acoustic contrast by 100 Hz or more howeve_r’ trends Of_ mcrea_sed ?COUSUC contrast during bite b IC?Ck speech
Isolating the jaw and tongue by use of a bite block may provide Five repetitions of the phrase “See a kite again” with an unconstrained A | PD 0 Controls 5 oo moved in the predicted direction. Formant values of /a/ and /i/ tended to
Important insights in single articulator capabilities in talkers with jaw (free jaw) and while holding a 10 mm bite block (fixed jaw). g 10 I | | I ; change. The bite block size may have been insufficient to elicit
dysarthria (Netsell, 1975). - : I ’ I I e §e .- ' m— ' i it Rt Tt ' THEE T I . significant increases in acoustic contrast. Findings support the notion

_ _ Speech Acoustic Analysis Bite block effects on jaw position fa CREREEEEEEEEET AR zeeeeEEr Ty 88888 ER that the jaw may be, at least in part, hindering the tongue’s range of
?Itthl-Jgh tyﬁlflal talkers are- kn-OWI? to-lcompenshate falrly Wﬁ” fol; a /k a i | t/ Although kinematic data Were n()t =200 *=indicatestalkerswithdysarthria:h:jadSITscoresbeIow95% motion in talkers With PD. Alternatively, the bite block may Serve aS a
ixed jaw, challenges to maintain similar speech acoustics have been s*, included as outcome measures in this Other Significant Findings o cue to increase articulatory effort in talkers with PD.
noted for high vowels (Fowler & Turvey, 1980; Gay et al., 1981; Lane et al., 2005; Lindbloom - we At . - I
: . : . 2 study, the effect of the bite block on _ . - : -
etal, 1978). Thus, high vowels (i.e. /i/) may be particularly sensitive to ‘ “ jaw position was examined for several Relative to Controls, talkers with ALS demonstrated T Although bite block effects were non-significant for controls, speaker-
- ) -g- - - - - ‘j ,“' « Higher F1 for /_|/ dur_lng_JaW f_lxed (p =.033) - 7 - g - - - -
detect articulator-specific impairments in dysarthria. i talkers within each group. The extent  Lower F2 for /il during jaw fixed (p = .023) | specific responses varied a lot. Extrgmely large differences in acoustic
oot ] [ [k (e 0 | _'H o e e L [ ik Meee »  Shallower F2 slopes during jaw fixed (p = .031) - contrast were likely due to changes in speech style (casual speech vs.
YPOLNESIZE It€ BIOC ECLS (see Figure 1) _ - - - - -
e rransition Duratlonl Fig. 2 natural jaw position during /a/ and /i/ Relative to Controls, talkers with PD demonstrated clear speec_h). Further, In con_gruence with previous studies, mcomplete
. | L . . . . »  Lower F2 for /i/ during jaw free (p = .024) compensation was observed in some talkers (e.g. Fowler & Turvey, 1980; Lindblom
N O F k Fig. 2: Onset and offset were determined by | yaried. In talkers with relatively small - Shallower F2 slope during jaw free (p = .019) -
o K2, F2. . and F2,._of diphthong transition ) RS (D), s s ol . Atendency of shallower F2 slope during jaw fixed (p = .079) I etal, 1978). In contrast to the ALS group, F2 slope changes were driven
AR - M= L and -2 values for each vowel oF e J hed the & ' I Atendency of lower F2 for /i/ during jaw fixed (p=.053) = =% % e by increased F2 transition duration and not by formant values.
If the jaw is Ilrr_utlng _the tongue, a If the jaw is assisting the tongue, a phthong g : perturbed t _e Jaw pOSItI_On to a _sma er
lowered, fixed jaw will elicit lowered, fixed jaw will elicit Dependent Variables exten’F than in talkers with relatively Measure ALS PD Controls Between-Group Comparisons
4 tongue displacements § tongue displacements large jaw movements (ALS). free  fixed free  fixed UGk As predicted, acoustic contrast was only significantly reduced during
specification of /a/ + /i/, F2 slope specification for /i/, F2 slope repetitions of /ai/ during typical T sSEE" controls. Although the underlying mechanisms of bite block effects
(black) and bite block speech (red) -/ / Ayl 7 = = i 1k 00 cannot be fully delineated in this study, findings of this study yield
PD vs. Controls: Between-group ALS vs. Controls: Between-group | | | | F2 /a/(Hz) 1413 1397 1412 1378 1452 1455 important clinical implications for the assessment and treatment of
differences expected to be more differences expected to be more evident Fig. 4 Fig. 3 [ . . )
: . L : _ _ _ _ : talkers with dysarthria.
evident during jaw free speech than during jaw fixed speech than during . Acoustic contrast between /a/and /i/ in “kite” (Euclidean distance in F1 /i/ (Hz) 468 534 470 487 435 432
ing j ' : Jaw free speech. , . : \
during jaw fixed speech j p F1-F2 planar vowel space) S Jomg oo 100 - ac 1 Acknowledgements
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