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Combinatie van muziektherapie en logopedie

Individueel
Functioneel relevantie oefenitems

Nieuw gecomponeerde melodieen
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De Bruijn et al. (2005); Van Tellingen et al. (2024)
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Vijf volwassenen met spraakapraxie en afasie

Vooruitgang op verstaanbaarheid (ANTAT): 5 van 5
Vooruitgang op begrijpelijkheid (ANTAT): 4 van 5
Significante vooruitgang op AAT en diadochokinese: 5 van 5

Vooruitgang op DIAS: 4 van 5

Zowel verbetering in articulatie als dagelijkse communicatie

Hurkmans et al. (2015)



Adult model

-

Conceptualization

|

Preverbal message Parsed speech
v l
Grammiatical Grammatical
encoding decoding
I lemma
Surface structure Lexicon
% \Jmsxsl lexeme -
Phonological Phonological
encoding decoding
Internal
self monitoring
Auditory
Motor programming} Feedback processing
! & memory
Somatosensory -
processing
Motor execution 2 .
Extemnal self monitoring
1
Overt speech

Hurkmans (2016);
Terband, Maassen en Maas (2016) -
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Neurale mechanismen van
ritme en spraak

(music, speech)

|

>

Precise Auditory
. ~ i ) Processing
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Synchronization/
Entrainment of
Neural Oscillations
(Hierarchical)
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Fiveash, et al. (2021)

Sensorimotor
Coupling
(Perception/
Production)
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Positieve invloed op stemming en motivatie

Gestructureerde manier om prosodie te benadrukken

Pelliteri (2000)



Infant model

Spraakapraxie - ,k
en afaSie onceptualization
bij kinderen

evalidatie
Friesland

lemma
Lexicon
emexsl lexeme
Auditory
Spraakapraxie Feedback roressii
: : . . &memory | ..o ett
Spraakontwikkelingsdyspraxie Somatosensory A
processing
Motor execution - 3
i : External self monitoring

Overt speech
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Toepassing bij (jonge) kinderen lidatie !

Doelitems

Structuur in de behandelsessie
Muzikale ondersteuning
Samen zingen

Syllabeniveau
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Effectstudie SMTA kinderen Revaiate ~

Friesland

2 maanden

Baseline 20 sossios e e
« Benoemen e MDT Wekelijks:  Benoemen « Benoemen
- Imitatie - Controle  * MDT . Imitatie - Imitatie
getrainde items taak getrainde items getrainde items
« Verstaanbaarheid » Verstaanbaarheid « Verstaanbaarheid
« Spontane spraak « Spontane spraak * Spontane spraak
 NonWoord * NonWoord . Nqanord
imitatie imitatie imitatie ;
- Consistentie - Consistentie + Consistentie ~';
« DDK - DDK « DDK '
+ KiddyCAT o KiddyCAT...ooor » KiddyCAT

oo
-----
ce e
ce s
--------
...........................................................

Van Tellingen et al. (2024)
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Uitkomstmaten

Percentage Initiéle 1. Imitatie getrainde items 1. Individuele taak

Consonanten Correct (PCCI) 2. Plaatjes benoemen 2. Computer Articulation Instrument (CAIl)

Percentage Vocalen Correct 1. Imitatie getrainde items 1. Individuele taak

(PVC) 2. Plaatjes benoemen 2. Computer Articulation Instrument (CAl)

Percentage initiéle consonant 1. Imitatie getrainde items 1. Individuele

clusters correct (CCVC) 2. Plaatjes benoemen 2. Computer Articulation Instrument (CAl)

Accuraatheid, vloeiendheid Diadochokinese Modified Diadochokinesis Test

en consistentie

Verstaanbaarheid Intelligibility in Context Scale - Dutch (ICS-
Dutch)

........................... Maassen et al. (2019)
......................................................................................... Mcleod et al. (2012)
Hurkmans, et al. (2012)
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5j6m oud

Spraakontwikkelingsdyspraxie
Normale cognitieve ontwikkeling
Gemiddeld taalbegrip en woordenschat

20 sessies/ 11 weken Artikel SMTA case study
(Engelstalig)

Oefeningen op zinsniveau

j = jaren, m = maanden
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Inconsistente spraakproductie

Toenemende problemen bij toenemende complexiteit
Syllabe segmentatie

Consonant deleties en substituties

Problemen met stemgeving

Zoekend mondgedrag
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% Correct in Getrainde Items % Correct in Plaatjes Benoemen
100 100

90
80
70
60
50
40
30
20
10

% correct
% correct

PCCI PVC CCvC

B Pretest M Posttest Follow up

PCCI PVC CCVC
Hm Pretest M Posttest Follow-up

PCCI = Percentage Initiele Consonanten Correct
-+ PVC = Percentage Vocalen Correct
CCVC = Percentage Initiéle Consonantclusters Correct % = significante verandering
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Nr. Item Consistentie Accuraatheid Vioeiendheid Totaal
1.1 |Papapa 0-4 0-15 0-5
1.2 |Pataka (p)
1.3 Da na la (w)
14 |Papopu (V) (96)
2.1 Paf paf paf
2.2 Paf taf kaf (p)
2.3 | Daf naf laf (w)
2.4 |Paf pof puf (v) (96)
3.1 Paks paks paks
3.2 |Paps pats paks (p)
3.3 |Pats pans pals (w)
3.4 |Paks poks puks (V) (96)
4.1 Spag spag spag
4.2 Spag stag skag (p)
4.3 |Stag snagslag (w)
4.4 |Spag spog spug (V) (96)

totaal (64) (240) (80)

totaal (p, 96) (w, 96) voe)l | e

Hurkmans et al. (2012)
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MDT Syllabe structuur




MDT Consistentie, Accuraatheid en Vloeiendheid
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Positief effect op verstaanbaarheid

Generalisatie naar niet getrainde spraaktaken
Verbetering op maten voor spraakmotorische planning en
programmering

Behoud van behandeleffect varieert
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SMTA kan ook bij kinderen met verworven spraak- en

taalstoornissen worden toegepast.

Leeftijd bij NAH is bepalend voor aanpak en doelen stellen.
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Deelnemende kinderen Friesland

en hun ouders

l;gi‘versi of
Logopedisten en - / - \ gr?ni?gg
, Joost Hurkmans -
muziektherapeuten van bch
L , Anne Marie van de Zande
Revalidatie Friesland -
. e Hayo Terband ~
and Rijndam Revalidatie Rijndam
\ / Ben Maassen Revalidatie

\Roel Jonkers / IOWA

SMTA bij kinderen in
Tijdschrift voor
Vaktherapie @ — =R SETRESRT T

..................................................................................... Contact
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CAS and comorbidity

-

-

CAS is more prevalent in children with

complex neurodevelopmental disorders.

~
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................................................................................... Chenausky, et al. (2023)

Friesland
4 )
75% of children with CAS also
experience intellectual disability.
N J

-

Children with CAS + neurodevelopmental disorder

are rarely included in treatment studies.
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Baas, et al. (2008)
Beiting, et al. (2022)

. 24-27 Ju
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Shr]berg, et al, (201 9) X Universicy of Patras, GREECE
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10yém 5y9m 10y2m 9y11m

CAS+ intellectual CAS+ intellectual CAS+ severe CAS+ intellectual

disability (severe) disability (moderate) intellectual disability disability (mild)
(severe)

20 sessions/ 11 weeks 20 sessions/ 10 weeks 20 sessions/ 11 weeks 20 sessions/ 10 weeks

Short sentences Short sentences Words Sentences

y=years,m=months e
* All participants were assigned pseudonyms T
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Results - Tom e
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Results - Intelligibility in Context

3,9 m.d.

3,4

3,1 m.d. 3,6

3,9 4,9 4,6

m.d. = missing data

.
35
.
.
.
.
.
3a
.
i
o't
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.o
.
)
.
.o
.o
.
R
.o
e
R
o
P
e e
P L
.........
.....
................
.....................
.............................




universityof ._ -, 22

groningen " i
Oy
QI.‘
Revalidatie

Friesland

Results - Communicative Participation
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m.d. m.d. m.d.

84 115% 134%

177 190X 198%

% = clinically relevant change (FOCUS-34 manual) i
m.d. = missingdata

.
S5
o't
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.o
.
)
.
.o
.o
.
R
.o
R
R
o
PR
v
P L
O T R
es s e
e PP I B
mestyvervass ces e s s
e s 0 e s e s e e s es s s s s e e0se s e




universityof ._-,
E groningen RN 23

Revalidatie ‘\

Friesland

All children with CAS+ neurodevelopmental disorders improved on speech

production in trained functionally relevant words and sentences.
Generalisation to unrelated speech tasks is limited.
Improvement on measures of intelligibility and functional communication

suggests that training functionally relevant utterances with SMTA could

improve communication in daily live.

.............
...............................................

24 - 27 June 2025
Clinical Phonetics & Linguistic

s Assodiation
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Most outcome measures are not validated for use in children with

intellectual disability.

Attention, concentration and being able to perform specific tasks

may impact scores.
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Training functionally relevant items with SMTA can improve
communication in daily live for children with CAS and intellectual
disability, a group that is rarely included in treatment studies, but

comprises a large part of the clinical workload of SLP’s.

...........
...............................................
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1. Precise auditory processing Fiesond

Training with the more stable and regular rhythm of music can

stimulate the processing of the more irregular rhythm of speech.

Precise Auditory
Processing

L
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Fiveash, et al. (2021)
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Neural oscillations entrain in phase to Synchronization/

Entrainment of
Neural Oscillations

external rhythmic stimuli. (Hlerarchicall

Neural oscillations entrain at different

hierarchical levels, e.g. phrase,

syllable and segment.

.................
...................................................

Fiveash, et al. (2021)



15

- universityof ...
E groningen ‘\

3. Sensorimotor coupling e esland
Listening to speech and/or music
activates areas within the motor cortex. "“*2332.’?:;"
(Perception/
Production)

Neural oscillations in motor and auditory

cortex align to enhance perception.
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Fiveash, et al. (2021)
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Sentence Generation and Melody Generation Brown, et al. (2006
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Case study: Peter Revalidtic

Friesland

Dutch-speaking boy with CAS aged 5;8 (years;months).

CCVC in picture naming Consistency Maximum repetition rate
100 . 100 4
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90 : 35
* | |
80 : 3
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60 : 2
50 50 1.5
40 : 1
30 30 0.5
| | |
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Van Tellingen et al. (2024)



Example

Peter has no consonantclusters

in his speech at 5;8 years old.

g e >~ = [ —- o F
knu-fal knu-fal knu-fal knu-fal
"
s st s oo st
I @ | | & | | — | | o |
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.
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e
e
.
.
.......
......
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........
------------
...............
........................................

Revalidatie t

Friesland

“Knuffel”

(Plush toy)
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.
.
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.
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.
.
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.
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Van Tellingen, et al. (2024)
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VEL wide
8 close halfopen |
velar mid = ' & = o 2
Gk . Eov Y b\ RN !
D) -
close close k ng - fal k ny - fal k ny - fal k nu - fal
T alveolar alveolar
(S =E=S==E=s=mE=s===s=
QE) I o | [ o | | — | [ o |
constrict L
LIPS labiodental
GLO wide wide
Y e :
- o &1 .............

/kn = f ) 1/

............................................................................................... Van Tellingen, et al. (2024)



Acoustic parameters

Speech Music
Duration Rhythm
Pitch Melody
Intensity Dynamics
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Revalidatie

Friesland
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Terband, et al. (2019)
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Why speech-music
therapy?

We need the best of both
worlds to provide the best
tailored treatment for children
with motor speech disorder.

Van Tellingen, et al. (2023) 33
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Health Condition
Disease, disoraer...

Bodily factors
Functions & Structures

Impairme nts

Activity

Activity
Limitations

Participation

<> Participation
Restrictions

Environmental Factors

WHO (2007)

Personal Factors

Contextual Factors




Modified Diadochokinesis Test

Item Consistency Accuracy Fluency Total structure
pa pa pa 0-4 0-15 0-5

pataka (p) 0-4 0-15 0-5

danala (m) 0-4 0-15 0-5

pa po pu (v) 0-4 0-15 0-5 (CV, 96)
paf paf paf 0-4 0-15 0-5

paf taf kaf (p) 0-4 0-15 0-5

daf naf laf (m) 0-4 0-15 0-5

paf pof puf (v) 0-4 0-15 0-5 (CVC, 96)
paks paks paks 0-4 0-15 0-5

paps pats paks (p) 0-4 0-15 0-5

pats pans pals (m) 0-4 0-15 0-5

paks poks puks (v) 0-4 0-15 0-5 (CVCC, 96)
spag spag spag 0-4 0-15 0-5

spag stag skag (p) 0-4 0-15 0-5

stagsnagslag (m) 0-4 0-15 0-5

spag spog spug (v) 0-4 0-15 0-5 (CCVC, 96)
Total (64) (240) (80)

Total p/m/v (p,96) (m,96) (v,96)

(Hurkmans, et al., 2012)
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