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CONTEUDOS TEORICOS-PRATICOS

e Aquisicao motora para o desenvolvimento da fala

e Caracterizacao dos Transtornos Motores de Fala

e Apraxia de Fala na Infancia: conceito, caracterizagao, diagndéstico diferencial dos transtornos dos sons da
fala

e Avaliagao clinica fonoaudiologica (informais, formal e dinamica nos TMF)

e Tratamento para intervencao fonoaudiologica

e Principios de aprendizagem motora

e Meétodos de tratamento baseados em evidéncias
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INTRODUCAO

* Principios de aprendizagem motora

* Tratamento para iIntervencao
fonoaudiologica

 Métodos de tratamento baseados em
evidéncias
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Modelos de intervencao para AFI




EVIDENCIA CLINICA

DYNAMIC TEMPORAL AND TACTILE CUEING (DTTC)

[http://sydney.edu.au/health-sciences/rest/]

RAPID SYLLABLE TRANSITION TREATMENT (REST) [https:irest paginas.ufsc.br]

BIOFEEDBACK COM ULTRASSONOGRAFIA DE LINGUA

NUFFIELD DYSPRAXIA PROGRAM (NDP3)INTEGRATED PHONOLOGICAL
AWARENESS(IPA?

[https://promptinstitute.com/]

* PROMPT

“PAP
‘ COPYRIGHT Aline Mara de Oliveira © all rights resgrve



http://sydney.edu.au/health-sciences/rest/

BIOFEEDBACK COM ULTRASSONOGRAFIA DE
LINGUA
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BIOFEEDBACK

O biofeedback &€ um meio de fornecer a um individuo
informagées que geralmente ndo séo conscientes (maior

controle sob a agdo a ser realizada).




BIOFEEDBACK

Biofeedback s@o pistas fornecidas pelo terapeuta, que auxiliam no
monitoramento de um comportamento fisioldgico (os movimentos

dos articuladores durante a produgdo de fala), por meio de
instrumentos.

AP

(Volin, 1998)



Por que utilizar o biofeedback?

Movimentos articulatérios escondidos ou abstragdo dos sons ou
contrastes encobertos
Desafios na descricdo dos movimentos articulatorios ou sons
desejados.
Visualizag¢éo direta dos movimentos articulatérios ou informacdes

acusticas correlatas.

A P P AP
‘ (Cleland, Preston, 2021)



Por que utilizar o biofeedback?

Processos de fala se tornem mais concretos e acessiveis;

$

Pistas mais explicitas (fgo)

$

mais consciéncia da producéo de fala (crianga);

A P P AP
‘ (Cleland, Preston, 2021)



BIOFEEDBACK VISUAL
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e Transtornos Motores de fala

e Principios de aprendizagem motora

- Feedback de desempenho

AP

(Cleland, Preston, 2021; Preston, Holliman-Lopez, Leece, 2018)



TIPOS DE BIOFEEDBACK

1. auditivo

2. tatil/cinestésico

3. visuadl

‘MP Apraxia de fala na infancia: Avaliacdo e Terapia Prof.2 Dr.2 Aline Mara Oliveira




BIOFEEDBACK AUDITIVO

Instrucoes verbais Amplificacao sonora

Gravar e ouvir:

. . Prosodia exagerada
acuracia
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BIOFEEDBACK TATIL

Ponto e modo
articulatorio

. & ) - &
G e S to S Fonte: https://promptinstitute.com/general/custom.asp?page=Portuguese

' C _—

2 Biofeedback Pro-fono 4
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Pror.= vr.= Alline 1viara vliveira

Movimento
articulatorio
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BIOFEEDBACK VISUAL

[ Espelho J
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BIOFEEDBACK VISUAL - staRt app

(McAllister Byun, et al., 2017)


http://drive.google.com/file/d/1ikKViTg4az2pRgkvSfSNliQB-KIR2hhC/view

BIOFEEDBACK VISUAL - acustico
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Fonte: https://wp.nyu.edu/byunlab/projects/biofeedback/

Softwares: Equipamentos: computador e
Praat, WaveSurfer, CSL microfone.

AP



http://drive.google.com/file/d/1__GogO1xdoBpA3Db9y-Rs9IPxylg_4Dp/view

BIOFEEDBACK VISUAL - Eletropalatografia

SmartPalate https://www.chsc.org/visual-biofeedback-therapy/

INN VP
(NN WY AN

X ? Equipamentos: Pseudopalato, conector (para transferir o sinal do palato
a3 para o computador) computador ou unidade de pratica domiciliar

) AN
< NN
o Fig. 1 Modification and development of a flexible circuit of frame body artificial palate by Rion Co Ltd, b
flexible circuit of T bar cut-out introduced by Hardcastle et al, ¢ development of palatometer by Fletcher
etal.in 1978, and d flexible circuit three-lobed structure by Fletcher et al. 2005 (a, b, and d reproduced with
permission by Wrench et al. 3] ¢ reproduced with permission by Fletcher et al. [17))
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http://www.youtube.com/watch?v=0y3dJVxTi-c

BIOFEEDBACK VISUAL -

ultrassonografia de lingua



http://drive.google.com/file/d/1JBUtf1wKWlFGPD6JzbhKmdJOWGEtZwMa/view

BIOFEEDBACK VISUAL -

ultrassonografia de lingua

hyoid shadow mandible shadow ndible shadow

tongue

mid-sagittal coronal

(Gick, 2002; Stone et al, 2005)

Equipamentos: ultrassom portatil , transdutor
computador; estabilizador de cabeca;
sincronizador do sinal de audio e video.

Softwares: AAA, Sonospeech,
Ultraspeech-tools
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Quando utilizar o biofeedback?

Avaliagdo

e

Avaliacgéo instrumental

4

Intervencgdo tradicional

e

Biofeedback visual

‘MP Apraxia de fala na infancia: Avaliacdo e Terapia Prof.2 Dr.2 Aline Mara Oliveira




BIOFEEDBACK VISUAL - DESIGN DA INTERVENGCAO

Acuidade e processamento visual integros;
Cognicdo e linguagem preservadas;
Insucessos na terapia tradicional ou aprendizagem tradicional
Motivacdo;
Toler@ncia com o aparato tecnoldgico.

§ o

Iniciar biofeedback
(escolher o instrumento e som alvo)

‘ SIM

Listas de palavras tratadas e ndo tratadas

SIM NAO
- Continuar até atingir >80% -Reavaliar
do alvo correto em listas de -Continuar intervencgdo.

palavras ndo tratadas.

\ -Verificar generalizagdo.
‘ (adaptado de Cleland, Preston, 2021)




BIOFEEDBACK VISUAL -ULTRAX 2020

1. Mapping the visual display
to auditory and haptic
feedback

V

2. Visual articulatory model of
target articulation

V

Orientate the child to front back
and hard palate. Allow them to try
different sounds. Ask them touch
various regions on the screen. Ask

them to produce sounds in their

inventory.

Show a video of a typical child
producing the sound. Point out the
salient features of the sound

https://ultrasuite.github.io/data/uxssd/

E UltraSuite Repository

Search docs

Home

Ultrax Typically Developing

Ultrax Speech Sound Disorders

Ultrax

A dataset of ultrasound and audio recordings from children with speech sound disorders

Speakers

The UXSSD dataset contains 8 speakers (2 female and 6 male), aged 5-10 years.

1 — Try to produce the new sound or a Speakers
:é:r:rptzilcj;?:,? icnq::::;fa:iiz similar sound ([x] works well for ; The table below give further details for each speaker. Ages were taken in the first Assessment
context [kf). Provide KP cues by directing Sessions session and are indicated in years (AGE-Y) and months (AGE-M).
movement. Data Types
File IDs SPEAKER-ID GENDER AGE-Y AGE-M AGE
Step up with 80% pass criterion
Ensure they can produce Reference Labels 01M M 6 0 6.0
Level 0 | CV or VC facilitative vowel the new sound 8/10in T
Level 1 | CV any context. 02M M 10 1 10.08
References oo . 2 . A
Level 1 | VC b
Introduce voiced cognate Ultraphonix
Level 2 | CVCWI if relevant. Begin fading 04M M 8 11 8.92
w2 | cvewr U-VBF The Cleft Dataset
eve
Ultrax 2020 Dataset 05M M 6 5 642
Level 3 | Multisyllables Increasingly fade U-VBF TaL Corpus 06M M 5 1 592
Leveld Phrase repetition WI| c it o7F E . 5 25
ommunity ;
Level4 = Phrase repetition WF
; ; et Download 08M M 7 7 7.58
Level 5 | Cloze (sentence completion) Frequenitly Acked Questions
Level 6 | Clusters .
Sessions
+ Level 7  Complex sentences repetition and invention

Figure 5: Sequence of U-VBF

X2020 Ultrasound Technology for Optimising the Treatmentcof:Speéch Disorders Clinicians’ ResourceMdnualhline Mara Oliveira




BIOFEEDBACK VISUAL - SOM ALVO

Electropalatography

t,dns zj [ 4 d3,k g,n,4,I1
i

Ultrasound

t!‘ d-l" n!‘ S!‘ Z-i" _id" .I!' 1.:’-!' d34l" k-’ gl" r]-f Jr I
All vowels

Visual acoustic

1, 1, w, |
All vowels

AP
Apraxia de fala na infancia: Avaliacdo e Terapia Prof.2 Dr.2 Aline ra Oliveira
‘ 0 ; 0 (Clelan({, reston, O’\ﬁ)




BIOFEEDBACK VISUAL - PUBLICO ALVO

EVIDENCE OF EFFICACY: ULTRASOUND SPEECH THERAPY STUDIES (Oct 2016)

’ O Study N Age O Speech Targets Ve Mixed
° Result  Result
B [ranstornos ronologicos S o o0 | :
4 Berakardt &f ol (20 4 16t 18 H e u, O "
° L4 ° Bernhardt et al, {2005a) 4 IEwiE HI Lhrliiuo L
BErros resiauadis de 1aiq, pdertock ot o) | 3 12,1405
Bacifaivi ef al. (2007) 3 1B HI iu o, L& L
” [
. R t . Bernhardtet ol (2008) | 13 EBrolS RSSE ' .
O ICOS, Fowcett et ol (2008) 3 2lwl? DS v L
Modhba et al {2008 1 13 DSSD F .
[ [ [
mPerda auditiva (implante coclear); e e— .
1 A 7 413 H NfA *
[ [ J 2 5.6 DSSD ¥ L
. D I S q rt r I q . Lipetz & Bernharde (2013) | 1 15 D5SD i3
4 Preston et al (2013) & SwelS CAS seguences e re, kr L
”’ er Byur & Mitcfhoock 4 alD DSSD
()
ESindrome de Down e | & i :
4 Preston et ol (201 B o 20 RSSE 5.2 8Lt
Chusters:
. I SF — I EA Preston et ol (2024) |71 58 Ao r L4
Cleiond ef ol (2015) | 7 EtolD D5SD kLgrlt
Hitcheock & McAilster Byun (2015) | 1 11 D5SD r i
Lee et ol (2015) 1 13 D53D
Biyth et ol (2016) 2 53,59 Ghossec 3. tParticipant s ~
oy o Particpant 2
Bressmonn et ol 4 7tolD D5SD r
Herg et al 2 4 DSSD kg Velar Fronting v
Meio et al 1 5 DsSsD kg Velar Fronting
Freston et ol 3 1wll CAS r b
Preéston et al 12 ta 16 RSSE
Preston et ol 16 3 1Dvald CAS T [t participanti), ;
(] (] ~ (] sibilants (1
. partiipant)
Rowburgh ef ol (J016) 2 65 Oar n for one participant
kg for another
Sjolie et ol (2016) 4 Tws DSSD r T

Segunda lingua;

D550

CLF Ot Lip and Palate

"PAP (Sugden,’et'al.’2019;




BIOFEEDBACK VISUAL - PUBLICO ALVO

e TolerGdncia com o aparato tecnologico:

- EPG: desconfortvel e que requer tempo para adaptar ao
pseudo palato;
- denticdo em formacgéo;

- USG: incdbmomodo no inicio com transdutor e gel, mas depois se
adaptam.
- TEA: hipersensibilidade tatil;

AP
(Cleland, Preston, 2021; Preston, Holliman-Lopez, Leece, 2018)



BIOFEEDBACK VISUAL - PUBLICO ALVO
TRANSTORNO FONOLOGICO

Using ultrasound visual biofeedback to treat
persistent primary speech sound disorders

Joanne Cleland ', James M Scobbie, Alan A Wrench

Affiliations + expand
PMID: 25751614 DOI: 10.3109/02699206.2015.1016188
Free article

Abstract

Show Video
Growing evidence suggests that speech intervention using visual biofeedback may benefit people
for whom visual skills are stronger than auditory skills (for example, the hearing-impaired
population), especially when the target articulation is hard to describe or see. Diagnostic
ultrasound can be used to image the tongue and has recently become more compact and
affordable leading to renewed interest in it as a practical, non-invasive visual biofeedback tool. In
this study, we evaluate its effectiveness in treating children with persistent speech sound disorders
that have been unresponsive to traditional therapy approaches. A case series of seven different
children (aged 6-11) with persistent speech sound disorders were evaluated. For each child, high-
speed ultrasound (121 fps), audio and lip video recordings were made while probing each child's
specific errors at five different time points (before, during and after intervention). After intervention,
all the children made significant progress on targeted segments, evidenced by both perceptual
measures and changes in tongue-shape.

Keywords: Ultrasound; speech sound disorders; visual biofeedback.

Ethernet:
Start/Stop/!

Headset mounted

microphone

10mm radius Microconvex probe 121 fps 135

Figure 3: Ultrasound recording set-up showing probe-stabilisation headset.

Apraxia de fala na infanc
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Figure 4a: 01M: Percentage segments correct (transcription data) at each time point

Figure 4b: 01M: Pre- (blue) and post-therapy (green) average ultrasound tongue-shapes
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Figure 5a: 02M: Percentage segments correct (transcription data) at each time point

Figure 5b: 02M: Pre- (blue) and post-therapy (green) average ultrasound tongue-shapes
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BIOFEEDBACK VISUAL
ERRO RESIDUAL DE FALA

Clinical Focus

Intensive Treatment for Persisting Rhotic
Distortions: A Case Series

Jonathan L. Preston®® and Megan C. Leece?

Purpose: The study explored changes in accuracy of American
English rhotics as a result of an intensive 1-week therapy
program for adolescents and young adults with residual speech
sound errors that had not resolved with previous therapy.
Method: Four case reports are presented of individuals
aged 13, 17, 21, and 22 years with residual /1/ distortions.
Each participant attended a 1-week intensive program
consisting of pretreatment assessments, 14 hr of therapy,
and posttreatment assessment. Treatment sessions included
structured motor-based practice, ultrasound visual feedback of
the tongue, and auditory speech perception training. To assess
generalization, untreated words and sentences with rhotics
were recorded before and after therapy; these were rated by
listeners who were blind to when the recordings were taken.

AP

Results: All participants showed measurable and
statistically significant improvement in speech sour
accuracy. Averaged across the 4 participants, rhot
accuracy at the word level improved from 35% to
83%. At the sentence level, rhotic accuracy increa:
from 11% pretreatment to 66% posttreatment in
1 week.

Conclusion: The promise of an intensive treatment |
that includes motor-based practice, biofeedback, and
perception training is illustrated by the case presentati
which substantial improvements in speech sound ac
were observed.

Supplemental Materials: https.//doi.org/10.23641/:
5561254

Apraxia de fala na infé
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i i
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AFI - SILABAS

600
5 3 500 100% o
% 2 400 80% %
2 £ 200 a0% g
i i i 23100 20% &
Intensive Treatment with Ultrasound Visual Feedback for o 1 0%

Speech Sound Errors in Childhood Apraxia B

Session
mmm \Vithin-Session /i Onset Correct mem Within-Session /1/ Rhyme Correct

I Jonathan L. Preston'?, [l Megan C. Leece'and  Edwin Maas®

1Department of Communication Sciences and Disorders, Syracuse University, Syracuse, NY, USA
2Haskins Laboratories, New Haven, CT, USA

3Department of Communication Sciences and Disorders, Temple University, Philadelphia, PA, USA —G € nerali Zation fJJ!' O nset Gene ra I i;'_ati on ’;J’! thm e

Ben
Ultrasound imaging is an adjunct to traditional speech therapy that has shown to be beneficial in the remediation of speech
sound errors. Ultrasound biofeedback can be utilized during therapy to provide clients with additional knowledge about 600 100%
their tongue shapes when attempting to produce sounds that are erroneous. The additional feedback may assist children - 500
with childhood apraxia of speech (CAS) in stabilizing motor patterns, thereby facilitating more consistent and accurate g ; 80% E
productions of sounds and syllables. However, due to its specialized nature, ultrasound visual feedback is a technology that g ‘._"ri 400 60% E
is not widely available to clients. Short-term intensive treatment programs are one option that can be utilized to expand E o= 300 g
access to ultrasound biofeedback. Schema-based motor learning theory suggests that short-term intensive treatment E 0:0 40% ql:)
programs (massed practice) may assist children in acquiring more accurate motor patterns. In this case series, three = = 200 g
participants ages 10—14 years diagnosed with CAS attended 16 h of speech therapy over a 2-week period to address residual é l’_.:‘ 100 T 20% &
speech sound errors. Two participants had distortions on rhotic sounds, while the third participant demonstrated ;__,..{— T =
lateralization of sibilant sounds. During therapy, cues were provided to assist participants in obtaining a tongue shape that 0 = - - o 0%

facilitated a correct production of the erred sound. Additional practice without ultrasound was also included. Results B M T w TH F M T W TH F P

suggested that all participants showed signs of acquisition of sounds in error. Generalization and retention results were Session

mixed. One participant showed generalization and retention of sounds that were treated; one showed generalization but I . .y s .
pariep & 8 mmm Within-Session fi/ Onset Correct mmm Within-Session /i/ Rhyme Correct

limited retention; and the third showed no evidence of generalization or retention. Individual characteristics that may
facilitate generalization are discussed. Short-term intensive treatment programs using ultrasound biofeedback may result in -— (Generalization J"I-U{ Onset Generalization f_,‘f Hhvme
the acquisition of more accurate motor patterns and improved articulation of sounds previously in error, with varying levels

Craig

of generalization and retention.

600 100%
g g 500 80% E
g &0 " 60% 5
5 ‘o SO0 po
€ € 200 T J a0% 5
2 & 100 L’ A \| 20% 2
0 [ — as
B M T W TH F M T W TH F
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BIOFEEDBACK VISUAL - PUBLICO ALVO
AFl - AQUISIGAO E GENERALIZAGAO

Limited acquisition and generalization of rhotics with ultrasound Distorted Correct
visual feedback in childhood apraxia

Jonathan L. Preston
Syracuse University and Haskins Laboratories

Edwin Maas
University of Arizona

Jessica Whittle
Haskins Laboratories

Megan C. Leece
Syracuse University

Patricia McCabe
University of Sydney

Abstract

Ultrasound visual feedback of the tongue is one treatment option for individuals with persisting
speech sound errors. This study evaluated children's performance during acquisition and
generalisation of American English rhotics using ultrasound feedback. Three children aged 10-13
with persisting speech sound errors associated with childhood apraxia of speech (CAS) were
treated for 14 one-hour sessions. Two of the participants increased the accuracy of their rhotic
production during practice trials within treatment sessions, but none demonstrated generalisation
to untreated words. Lack of generalisation may be due to a failure to acquire the target with
sufficient accuracy during treatment, or to co-existing linguistic weaknesses that are not addressed
in a motor-based treatment. Results suggest a need to refine the intervention procedures for CAS

and/or a need to identify appropriate candidates for intervention to optimise learning.

Figure 1.
Example tongue shapes for distorted and correct productions of rhotics

Note: All three distorted productions came from vocalic /1/ productions whereas th
productions occurred in onsets (“broom” for participant 97 and “rain” for 103).

‘MP Apraxia de fala na infancia: Avaliacdo e Terapia Prof.2 Dr.2 Aline Mara Oliveira



BIOFEEDBACK VISUAL - consideracoes das sessoes

e Principios da aprendizagem motora;

e Terapia intensiva e individual;

e Duracdo: de 30 minutos a1 hora;

e Tentativas: 100 tentativas induzidas em muitas sessodes.

AP



BIOFEEDBACK VISUAL

Experiéncia na UFSC - ULTRAFONO
\ /
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Biofeedback em crian¢cas com atraso motor da fala

14 Speech Production Measures in Brazilian
Avaliacoes Portuguese Children With and Without Speech
Sound Disorder

Caracteristicas
Aline Mara de Oliveira , Gabriely Vitoria Veschi, Luiza Polli
Cassio Eduardo Esperandino and Larissa Cristina Berti

Idade 8 anos AVALIAG AO CLINICA Introduction

This chapter addresses the differential diagnosis of children with speech sound disorders (SSDs),

A . comparing the speech production of children with phonological impairment and with suspected
Genero M a scu I I no childhood apraxia of speech. The chapter will discuss some speech production measures used during
the diagnosis of both groups and will compare the results with previous research.
SSDs are deficits in the production of individual speech sounds or sequences of speech sounds
caused by inadequate planning, control or coordination of structures of the oral mechanism. SSD is
PCC em tarefade o ot o to A

d d I 6 o 87 A I. ~ F I P o I f t.l + Pcc R an umbrella term related to any combination of difficulties with perception, motor production and/or
A - -— the phonological representation of speech segments (including phonotactic rules that govern syllable
pro ugao o pa ?Vrus r © va Iagao ono oglca n an I shape, structure, stress as well as prosody) that impact speech intelligibility (DSM-5; ASHA, 2007;
AFC (PcC) (%) ASHA, 2017; Shriberg, 2003). Speech sound disorders also include articulation disorder, disfluency

and voice disorders.
SSDs are a general term that comprises articulation and/or phonological impairment (PI).
These disorders may be motor-based (e.g. childhood apraxia of speech, CAS), syndrome-based (e.g.
Down syndrome) and sensory-based (e.g. hearing impairment). Traditionally, PI is defined as an

H i i ifi i Iteration found in the phonological fan individual hool age which is of unk
R e Dificuldade importante . oriin,and  can be characterized by subaitutions, omissions andor dtorions of the phonologiea
f h (I 1976). PI is ch: ized by impai in the phonological
Aspectos segmentais ropresesation o 3psoc sounds i the abssnce of otbe copitive, seory, motor, uetual o
affective issues (Ingram, 1976).
PCC em tarefade
producéo de palavras 42,85%
R o .
multissilébicas (%) Aspectos suprassegmentais
On Under-reported
N . oL ¢l
Palavras Multissilabicas 60.80% Mﬂﬂdlﬂgwl Chlld
(Acento lexical) ' ° PhOﬂOIOgy
Aspectos producéo motora de fala .
Inconsisténcia de fala I
(média das produgdes) 03/08

Acento Frasal 20 I 24

‘ ;".;, -I;:
‘MP Apraxia de fala na infancia: Avaliagdo e Terapia Prof.2 Dr.2 Aline il 8




Biofeedback em crian¢cas com atraso motor da fala

BDOSAGEM: 4 horas por semana X 3 semanas
=12 horas

m40 min com USG + terapia tradicional -
(Principios de aprendizagem motora)

mEscolha do alvo: hierarquia motora da fala
(controle de lingua - palavras com k)

”’ ”’ ”’
- P ATICA + PRATICA
" Apraxia de fala na infancia: Avaliacdo e Terapia Prof.2 Dr.2 Aline Mara Oliveira



Biofeedback em crian¢cas com atraso motor da fala

e O ultrassom é um instrumento Gtil para a auto percepcdo do

individuo quanto aos movimentos da lingua.

e Auxilio deste aparato os sujeitos deste estudo mantiveram-se
engajados e motivados com a visualizagdo do préprio formato da

lingua e dos gestos articulatérios que compdéem a fala.

‘MP Apraxia de fala na infancia: Avaliacdo e Terapia Prof.2 Dr.2 Aline Mara Oliveira



Biofeedback em crian¢cas com atraso motor da fala

CONSIDERAQGES IMPORTANTES:

B Intervencdo tradicional somada ao biofeedback visual, por meio
da ultrassonografia de linguda, mostrou ser eficaz para melhorar

a precisdo e a acurdacia da fala.

B Limitagcdes: ampliar estudos para generalizagoes.

‘MP Apraxia de fala na infancia: Avaliacdo e Terapia Prof.2 Dr.2 Aline Mara Oliveira



Importante

e Acesso ao equipamento;
e Treinamento especifico,

e EPG e UGS: sdo técnicas mais caras que estdo disponiveis
principalmente em clinicas especializadas e universidades.

Terapias anteriores ineficazes»Terapia biofeedback vantajosa

VANTAGEM FINANCEIRA E DURACAO DO TRATAMENTO

"PAP Apraxia de fala na infancia: A(Biigefoh] Leébce, 2017; Preston,"Le86s; Nraas! 2016)



Perspectivas futuras

B Diminui¢cdo do custo dos equipamentos;

m Tracar o perfil do candidato ao biofeedback;
B Estudos controlados randomizados;

m Estudos translacionais;

m Dosagem;

B Design da sessdo com biofeedback;

B Estudos com outras alteracgdes de fala.

\
"PAP (Preston,Leece, 2017; Preston, Leece, Maas, 2016)
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Abstract

Background: Speech sound disorder in childhood poses a barrier to academic and social participation, with
potentially lifelong consequences for educational and occupational outcomes. While most speech errors resolve by
the late school-age years, between 2 and 5% of speakers exhibit residual speech errors (RSE) that persist through
adolescence or even adulthood. Previous findings from small-scale studies suggest that interventions incorporating
visual biofeedback can outperform traditional motor-based treatment approaches for children with RSE, but this
guestion has not been investigated in a well-powered randomized controlled trial.

Methods/design: This project, Correcting Residual Errors with Spectral, ULtrasound, Traditional Speech therapy
Randomized Controlled Trial (C-RESULTS RCT), aims to treat 110 children in a parallel randomized controlled clinical
trial comparing biofeedback and non-biofeedback interventions for RSE affecting the North American English rhotic
sound /J/. Eligible children will be American English speakers, aged 9-15 years, who exhibit RSE affecting /1/ but
otherwise show typical cognitive-linguistic and hearing abilities. Participants will be randomized, with stratification
by site (Syracuse University or Montclair State University) and pre-treatment speech production ability, to receive
either a motor-based treatment consistent with current best practices in speech therapy (40% of participants) or
treatment incorporating visual biofeedback (60% of participants). Within the biofeedback condition, participants will
be assigned in equal numbers to receive biofeedback in the form of a real-time visual display of the acoustic signal
of speech or ultrasound imaging of the tongue during speech. The primary outcome measure will assess changes
in the acoustics of children’s production of /1/ during treatment, while a secondary outcome measure will use
blinded listeners to evaluate changes in the perceived accuracy of /Jf production after the completion of all
treatment. These measures will allow the treatment conditions to be compared with respect to both efficacy and
efficiency.

Discussion: By conducting the first well-powered randomized controlled trial comparing treatment with and
without biofeedback, this study aims to provide high-guality evidence to guide treatment decisions for children
with RSE.

Trial registration: ClinicalTrials.gov identifier NCT03737318, November 9, 2018.

Keywords: Speech sound disorder, Randomized controlled trial, Biofeedback
~

Evidéncia cientifica robusta
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Research Article
Figure 2. Ultrasound biofeedback treatment flow chart.
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students trained and supervised by certified speech-language pathologists.
Transcriptions from blinded assessors were used to compare the two groups
on speech sound accuracy (percent phonemes correct) and prosodic severity
(lexical stress errors and syllable segregation) in untreated words and sentences
at three time points: pretreatment, immediately posttreatment, and 1-month
posttreatment (i.e., retention).

Results: Both groups showed significant improvement on treated items indicat-
ing a treatment effect. At no time was there a difference between groups. Both

groups showed a significant improvement in speech sound accuracy on Figure 3. Changes in accuracy of treated items across the 12
untreated words and sentences from pre to post and neither group showed an A . -

improvement in prosody pre-post. Changes to speech sound accuracy were treatment sessions for the Rapid Syllable Transition Treatment
retained by both groups at 1-month follow-up. Significant improvement in pro- (ReST) and ultrasound biofeedback treatment groups. Error bars
sodic accuracy was reported at the 1-month follow-up.

Conclusions: ReST and ultrasound biofeedback were equally effective. Either represent 18D.

ReST or ultrasound biofeedback may be viable treatment options for school-
age children with CAS.
Supplemental Material: https://doi.org/10.23641/asha.22114661
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RESULTADOS PROMISSORES

USG e ReST: os tratamentos foram associados a uma maior
precisao nos itens tratados: generalizacao e retencao.

USG e ReST: (PCC) significativamente maior apos o
tratamento;

USG e ReST: Menos erros prosodicos em palavras nao

tratadas
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