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Feedforward Feedback

» Technology-enhanced treatment options such as acoustic control control « Participants: 21 school-aged children ages 9;1-14;7 (mean = 11;0) received 10 Preliminary findings
biofeedback [1] and ultrasound biofeedback [2;3] may be e ) I l weeks of ultrasound treatment (2-3 sessions/week) at NYU or Haskins Labs. » Somatosensory acuity and auditory acuity may be
efficacious for children with residual speech errors (RSE), but these - (li S « Stimulability probe: administered at pre- and post-treatment with targets: negatively correlated in children with RSE.
single-case studies report heterogeneous responses. ; satsioror [l scveremror o Consonantal /10/,/u/,/al,/il,/sel,l1a1/; Syllabic /3+1,/e-/; Vocalic /oerl Jaer/,Javer e fee+llate] o« Somatosensory acuity and lingual complexity not
- Individuals differ in ability to adjust articulators in response to : — * Lingual complexity: To convert the shapes of each contour into coordinates: correlated, though auditory acuity may play role.
placement cues, even with biofeedback. : m o Label acoustic interval of each /r/ production in TextGrid in Praat [18]. o Need more data to interpret 3-way relationship.
» Speech is produced by executing a stored motor plan and updating i o Place anchor points along best contour in Matlab [19] tool GetContours [20]. » Based on small data set, lingual complexity does
the plan using auditory and somatosensory feedback to achieve ot N N § | o Extract 100 X-Y coordinates from each tagged frame; calculate MCI/ NINFL. not predict response to ultrasound treatment.
both auditory and somatosensory targets [4;5] (see figure 1). s « Somatosensory acuity: collected at NYU only (n = 13); auditory acuity for all. o However, at token level, lingual complexity
o Locus of breakdown may differ between individuals. e cultory ST ot e | sy | Perceptual accuracy ratings: difference between second and third formant does predict acoustic measure of accuracy.
o Therefore, it is crucial to understand what sensorimotor musculature /i — frequencies normalized against TD children from [16], as described in [17]. o Need more data to interpret relationship.
factors predict treatment success. + Effect sizes: Cohen’s d based on pre- to post-treatment ratings (n = 16). Next steps

Stereognosis task may be valid index of tactile

M@T@E EXE@UTH@N @KWL(L SEN@@F&Y A@UHTY F&ESM LT@ . acuity, but may not represent speech-related skill.

* Explore somatosensory measure more aligned

* Non adult-like speech in typically developing (TD) Somatosensory acuity: ability to access and Visualize acuity measures and lingual complexity with ability to match somatosensory target
children may be secondary to reduced control of respond to oral somatosensory input [11]. . Somatosensory 4%Be.f°retreatmentaUd't°W and somaosenseyactly g MC| & | | — proprioceptive awareness of tongue?
anterior versus posterior lingual regions [6]. « Lower in children with RSE than in TD acuity & | NINFL g, DonstyPlototMEIby Time -
Children with RSE may have delayed ability t ' dit ty I ¢ o, | !mpact
© LIdren wi may nave delayed avllity 1o children [12,13]. AUARory actilty ¢ N correlated, ¢, il * Theoretical: a child’s somatosensory capacity
differentially move tongue body and tip/blade [7]. « Measured with an oral | possibly E A t(1323) =27.62, ¢ nav limit motor speech develooment
Our lab’s analysis of lingual contours from adults in stereognosis task: === related, t(11)=- ., . ! .  P<0.0001. 3 o L | | ) Traxllvsla tional thepmost effectivpe remé diation
[8] revealed two metrics of lingual complexity: o Subjects identify the form of 1.63, p =0.13. L comosmsoneny Post > Pre S owa dittor based on deficit brofi
L o Modified curvature an object, as in [14]. (Fig 3) - e o @A ST strategy may difter based on aeficit protile.
index (MCI ) © CQO‘ife”é't‘;'e? o Soads S O rguo s o saragross s wneseom 1) Are Somatosensory acuity and lingual complexity related? o Recommendations for motoric vs.
é a) % |ntegrates Curvature .y B J . staircase fashion. Reprinted from [11]W|.th permission. o NOt for MCI, t(1 1) — 0. 12’ p — 0.90. - NOt for NINFL, t(1 1) — _0. 16, p — 0.88. phonOIOglca”y-Orlented treatment apprOaCh.
g °  withlengthofthearc ~ * Small size = better somatosensory acuity o - - - - - o Recommend acoustic biofeedback to those
3 8:9], minimizing * Possible interaction with auditory acuity; need more data points to assess. _ ) _
% %) z difference between _ _ - _ _ Pre-treatment MCI by somatosensory acuity Pre-treatment NINFL by somatosensory acuity Wlth reduced aUdltOry aCUlty and UItraSOU nd
3 2 S=Sssass two adjacent points. Auditory acmty:. ability to access auditory input; 5- Aty ity ) puion ity biofeedback to those with reduced
Figure 2. Minimum, median, and maximur:NINFLland MCI values, colored according O Number Of INFLeCtlon ContrOI measure In present a'r]a'lyseS N R 2 >4 D L e A R D S SomatOsensory aCUity.
to visual impression of complexity (green = low; yellow = medium; purple = high). - = 44
points (NINFL) [10] is e M r ndarv width in “rake”-"wake” .
* MCI and NINFL correspond the number of sign | d:?’[sl ;’: thi%utaiiya S g\t“ 5) A T aKe S, L, Clinical relevance
with intuition: high values are  changes of a given Small boundar |;vi th bet;ter cuditory acuit - » Clinicians may consider lingual complexity and
more complex (see figure 2).  'ingual contour. y = yacuty 1_ sensory acuity when evaluating speech.
| é ! | ) | é | | -+ Clinicians could track lingual complexity as index
. . . . . . . . . . Somatosensory aciuity . . Somatosensory acuity Of progreSS over course Of treatment
This study aims to identify the differential contribution of multiple 2) Does lingual complexity predict magnitude of response to treatment?
sensorimotor factors in predicting response to treatment. « Based on data from 16 children, lingual complexity does not predict effect size. ﬁ l L ar H EN@ E@
QUESTIONS « However, both MCIl and NINFL showed a significant correlation with acoustics. _
1. Are somatosensory acuity and lingual complexity related within individuals. Normalized F3-F2 by MCI and Time Normalized F3-F2 by NINFL and Time e L e s e s S i
HypO th eSiS . TSOma tOSGnSOr y aCUI. ty aSSOCia ted Wi th Tlingual COmpl eXi ty E 201 | Tém? 20 1 \ g'Bm? [4] ?55;5623@23%?%;c,:qpuﬁ;si?i(())-ri),4éo2aor:i2ﬁIation, and rate effects in a neural network model of speech production," Journal of the Acoustical Society of America, vol. 95, no. 5, pp. 2924-2924,
L 151 ' BPos 15 - 0S [5] F.H.Gue th Sp h und acquisition, coarticulation, and rate effects in a neural network model of speech production,” Psychological review, vol. 102, no. 3, pp. 594-621, 1995.
) ) ) ) E j ‘ ) [6] J.R.Gre C AM M Higashikawa dR. W. Steeve, "The physiologic development of speech motor control: Lip and jaw coordination," Journal of Speech, Language, and Hearing
2. Does lingual complexity predict magnitude of response to ultrasound treatment? g 10- — = 0 m o[BS ] | ;gEa ;aaj;ﬁ:.gj:sl T R R A T
Hy p Oth eSI S'. \LI I n g ual Comp / eXI ty aSSOCI a ted WI th Tr eSp Onse to UItrasoun d' E 0 I Iz—"—t i | 0- 2 [11]g gfehdlh dtci AOI 201tsg§t?orfif5tﬁe relation between jbilant pFr)oducti:n anz somatosensory and auditory acuity," Jour:aloftheA’cousticalSocietyofAmerica, vjym& no. 5, p;). 3079-
| | i | oo 2019- nd J. H. Robertson, "“Functional” defective articulation: An oral sensory disturbance," Perceptual and motor skills, vol. 33, no. 3, pp. 711-714, 1971.
Understanding connection between motoric ability (as indexed by lingual complexity) and 1' ; ; 4 ; : 1' 2' : 4 ; te el G i e b s s et e e
Sensory capaci ty may O f fer theore tical inSigh t in to hQW these Skills coopera te during Speech. MCI NINFL [16] ,F;hzzzzig bél?if?,hr:igeé%g' ggséizr;&r,zgdﬁ. Karlfson, andJ'.'L. Mc-Sweeny, "Aco.ustic phenotypes for speech-genetics studies: re]I‘erence; d.a:fafc;r r.,es-idual /r/.dis.iortinn.s," C“Iinica/Lir?guistics&
MCI: t(1 323) — _1 4.72, p < 0.000-I NINFL: t(1 323) — _1 5_87, p < 0.0001 . [17] 75522p:)t;eslll,)g)éclzirzbgialzgcgg?:(l;lbzzfjpr..I\1/I_0£II2|2t1e7r-Byun, Selecting an acoustic correlate for automated measurement of American English rhotic production in children," International

[18] P. Boersma an d D. Weenink, "Praat: doing phonetics by computer," 5.3.84 ed, 2014.
[19] MathWorks Inc., "MATLAB," 6.1 ed. Natick, MA, 2000.
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