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Music therapy as a communication-focused
intervention in Parkinson’s disease — quantitative

outcomes and clinical implication

Muzikoterapeuticka intervencia zamerana
na komunikaciu pri Parkinsonovej chorobe —
kvantitativne vysledky a klinické implikacie

Abstract

Background: Parkinson’s disease is a neurodegenerative disorder that not only affects motor
functions, but also speech and voice production. Music therapy represents a promising non-
pharmacological approach to support communication in this population. Objectives: This
interventional study aimed to evaluate the impact of an original structured music therapy program
on speech intelligibility, voice quality, and spontaneous speech production in individuals with
Parkinson’s disease. Methods: Study participants (N = 17) participated in an eight-week structured
group program focused on voice, breathing, articulation, and singing. Pre- and post-intervention
assessmentsincluded the GRBAS scale, a speech intelligibility test, and the Analysis of Spontaneous
Speech (ASpoR) tool to evaluate spontaneous speech. Data were analyzed statistically using
descriptive and inferential methods with effect size calculation. Results: Participants demonstrated
consistent improvement in overall speech intelligibility, with a significant gain in the combined
score (P =0.0099, d = 0.71). GRBAS scores improved descriptively, though not significantly, with
large effect sizes for breathiness (r = 0.83) and strain (r = 0.67). While fluency and error rates in
spontaneous speech showed no significant change, the intervention significantly enhanced
self-monitoring, as evidenced by a higher percentage of corrected errors relative to total errors
(P=0.00097,r=0.87), and a reduced ratio of uncorrected to corrected errors (P = 0.00049, r = 0.87).
Conclusion: The program improved several aspects of communication, suggesting the therapeutic
potential of music therapy for this population.

Suhrn

Uvod: Parkinsonova choroba je neurodegenerativne ochorenie, ktoré ovplyviuje nielen motorické
funkcie, ale aj oblast re¢i a hlasu. Muzikoterapia predstavuje slubny nefarmakologicky pristup na
podporu komunikécie u tejto populécie. Ciele: Cielom intervencnej studie bolo zhodnotit prinos
origindlneho muzikoterapeutického intervenc¢ného programu na zrozumitelnost reci, kvalitu hlasu
a spontdnnu recovu produkciu u 0séb s Parkinsonovou chorobou. Metddy: Participanti (n = 17)
absolvovali osemtyzdnovy skupinovy program zamerany na precvicovanie hlasu, dychania,
artikuldcie a spevu. Pred a po intervencii boli realizované hodnotenia pomocou $kaly GRBAS,
testu zrozumitelnosti reci a testu spontannej recovej produkcie (Analysis of Spontaneous Speech;
ASpoR) na vyhodnotenie spontdnnej reci. Data boli analyzované prostrednictvom deskriptivnej
a inferencnej Statistiky vratane vypoctu velkosti efektu. Vysledky: U participantov sa preukazalo
zlepsenie celkovej zrozumitelnosti reci so signifikantnym narastom kombinovaného skore
(p=0,0099,d = 0,71). Skére GRBAS sa deskriptivne zlepsilo bez statistickej signifikancie, s velkymi
efektmi pri parametroch dysnost (r = 0,83) a napétie (r = 0,67). Plynulost a pocet chyb v spontdnnej
reci zostali stabilné, aviak intervencia vyznamne zlepsila sebamonitorovanie, ¢o potvrdzuje vyssi
podiel opravenych chyb (p = 0,00097, r = 0,87) a niz8f pomer neopravenych chyb k opravenym
chybam (p = 0,00049, r = 0,87). Zdver: Program zlepsil viaceré aspekty komunikacie, ¢o poukazuje
na terapeuticky potencidl muzikoterapie pre tuto populdciu.
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MUSIC THERAPY AS A COMMUNICATION-FOCUSED INTERVENTION IN PARKINSON'S DISEASE

Introduction

Parkinson’s disease (PD) is a progressive mul-
tisystem neurodegenerative disorder affect-
ing the central nervous system, primarily due
to the loss of dopaminergic neurons in the
substantia nigra, as well as changes in other
brain regions and neurotransmitter systems.
It leads to motor symptoms such as trem-
ors, rigidity, bradykinesia, and postural insta-
bility [1]. However, communication difficul-
ties are also highly prevalent, affecting up to
89% of individuals [2]. The most common is
hypokinetic dysarthria, characterized by hy-
pophonia, monopitch, irregular speech rate,
imprecise articulation, and disrupted pros-
ody [3-6]. Speech characteristics include
a breathy, hoarse voice, monotonous intona-
tion, and alterations in speech rate (often ac-
celerated), reflecting impaired motor control
of speech musculature [4,7,8]. Individuals with
PD also experience language deficits such as
reduced fluency, syntactic disturbances, and
weakened discourse coherence [9-11].

Treatment of communication disorders
has traditionally focused on speech and
voice interventions targeting hypopho-
nia, dysprosody, and articulatory impreci-
sion [5,12]. The most extensively validated
method is the Lee Silverman Voice Treat-
ment (LSVT LOUD), emphasizing vocal loud-
ness, articulatory precision, and voice qual-
ity [2,13]. Newer approaches increasingly
use acoustic and phonetic analysis to detect
early speech changes [14].

Among complementary rehabilitation
methods, music therapy has emerged as
a promising intervention combining respir-
atory, vocal, and articulatory exercises with
singing [15-22].

Building on this foundation, recent studies
reinforce the positive effects of music ther-
apy on speech and voice functions in PD.
Specifically, improvements have been re-
ported in speech loudness [23], vocal in-
tensity and maximum frequency range [24],
as well as in overall voice quality [25]. How-
ever, further studies are needed to clarify its
mechanisms and functional outcomes in
everyday communication.

Methods

Study design and setting

The study evaluated the impact of a group-
based music therapy intervention on voice
and speech impairments in individuals with
PD. It followed a quasi-experimental A-B-A
design without a control group, employing
validated speech-language assessment tools.

Participants and recruitment
A total of 17 participants receiving dopa-
minergic treatment took part in the study.
All' met the inclusion criteria: idiopathic PD
diagnosis (according to Postuma etal. [26]),
stable mental health, no significant cogni-
tive impairment, and ability to complete the
8-week intervention program.

The sample included 11 men and
6 women aged 61-80 years (mean 69.8 years).
Eight participants completed high school,
while nine held a university degree. The
mean time since diagnosis was 7.5 years. The
mean Hoehn and Yahr stage was 2.59 (me-
dian = 2, interquartile range = 1). All partic-
ipants were assessed during their ON med-
ication state. Pre- and post-intervention
assessments were scheduled at a consistent
time following dopaminergic medication
intake to reduce variability associated with
motor fluctuations.

Intervention timeline

Intervention comprised of eight 90-min
weekly group sessions supplemented by
home-based video practice.

Three small group cycles (4, 5 and 8 partic-
ipants) were implemented in 2024, each fol-
lowing the same sequence:

1. a pretest diagnostic session approximately
one week before intervention,

2.an 8-week intervention phase, and

3.a post-test diagnostic session within one
week after completion.

Assessment methods

To assess the impact of therapy on selected

aspects of communication, three assess-

ment methods were administered prior to
the onset of therapy (pretest) and after its
completion (post-test).

» GRBAS scale is used for the percep-
tual analysis of voice quality. It evaluates
five parameters of dysphonia: the overall
grade (G), roughness (R), breathiness (B),
asthenia (A), and strain (S) on a four-point
scale: 0 = normal; 1 = mild impairment;
2 = moderate impairment; and 3 = severe
impairment [27]. An experienced speech-
-language therapist (SLT) listened to audio
recordings of participants reading a stand-
ardized text aloud and rated each parame-
ter using the established rating scale.

« Speech intelligibility test — speech in-
telligibility was assessed using a conven-
tional approach. For analytical purposes,
audio recordings were made of partici-
pants reading a list of words aloud, pseu-

dowords, and sentences derived from
a pre-generated and linguistically con-
trolled stimulus set [28]. Audio recordings
were anonymized, transcribed verbatim
by blinded assistants, and evaluated for
accuracy by an experienced SLT.

= ASpoR - Analysis of Spontaneous Speech
evaluates spontaneous speech at the dis-
course level, focusing on three core as-
pects: productivity, errors and repairs,
and cohesion. It provides normative
data stratified by age and education for
adults with neurogenic communication
disorders [29].

Intervention protocol

The music therapy program was imple-
mented as follows. Each 8-week cycle con-
sisted of in-person 90-min sessions once
per week and home-based practice at least
three times weekly with video guidance. On-
line supervision was offered but not utilized.

The in-person group protocol consisted of
the following components (Tab. 1).

To enhance participant motivation and
engagement, certain parts of the program
were partially adapted to individual groups.
For example, individual preferences were
considered in the selection of songs, the
choice of texts for reading out loud, and in
the socialization component through the
selection of topics and tasks completed col-
laboratively by the participants.

Statistical analysis
Descriptive and inferential statistics were
used to analyze the GRBAS scale, ASpoR, and
Speech Intelligibility Assessment results.
Analyses were performed in Microsoft
Excel (Microsoft, Redmond, WA, USA) with
the Real Statistics Resource Pack add-in. Data
normality was tested using the Shapiro-Wilk
test. For normally distributed data (P > 0.05),
a paired t-test was applied; otherwise
(P < 0.05), the Wilcoxon signed-rank test was
used. Effect sizes were calculated to assess
practical significance: Cohen’s d for the t-test
(0.2 = small, 0.5 = medium, 0.8 = large) and
r for the Wilcoxon test (0.1 = small, 0.3 = me-
dium, 0.5 = large) [30]. The significance level
was set at oo = 0.05.

Results

Evaluation of the impact of music
therapy intervention on voice quality
according to the GRBAS scale

In the study sample (N = 17), voice quality
assessed by the GRBAS scale showed de-
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MUSIC THERAPY AS A COMMUNICATION-FOCUSED INTERVENTION IN PARKINSON'S DISEASE

Tab. 1. Protocol for in-person group sessions.

singing songs

break

voice and
speech
exercises

socialization

session closure

singing songs — with a
preference for familiar
melodies featuring a
stable rhythmic structure
within the natural vocal
range

scheduled rest

exercises targeting vocal
intensity, prolongation

of maximum phonation
time, group loud reading,
articulatory drills, and
tongue twisters

discussions on various
actual or participant-
requested topics and
collaborative task
completion

task summary and
motivation for continued
engagement

- vocal control in singing — tone onset, maintenance of stable phonation,
extension of functional vocal range, and enhancement of vocal resonance

- support of prosodic features through glissando singing, facilitating
melodic intonation and pitch range expansion via interval training

- articulatory exercises — wide movements of lips, tongue, and jaw during
vocalization, and training of articulatory precision for speech sound
production

- integration of vocal techniques within musical activity

- respiratory control — regulation of breath support during singing

- vocal control — extension of maximum phonation time during singing of
song phrases, strengthening of vocal output

- articulatory control — clear and precise articulation during vocal
performance

- targeted and conscious support of prosodic features of vocal expression
— intentional modulation of dynamics, support of loud and expressive
vocalization

- rhythmic structuring — use of rhythm to enhance timing and fluency of
vocal output

- emotional engagement — consideration of individual musical preferences
and reinforcement of social and emotional connection through group
singing

- recovery phase for physical and vocal rest
- socialization — informal peer interaction

- transfer of vocal habits from singing to speech, with emphasis on
intentionally regulated verbal output

- focus on respiratory coordination during speech, vocal control (loudness
and modulation) while articulating words, sentences, phrases, and tongue
twisters

- prolongation of phonation time during speech and enhancement of
prosodic features (intonation, stress, rhythm, and speech melody)

- rhythmic structuring of words, phrases, and tongue twisters to support
temporal organization and speech fluency

- promotion of social bonding

- reinforcement of group cohesion and peer interaction

- transfer of newly acquired speech behaviours into spontaneous, real-life
communication

- advice on safe vocal use and vocal care

- transfer of acquired skills into daily communication, including strategies for
self-monitoring and enhancing speech clarity

- reflection and feedback

ASpoR - Analysis of Spontaneous Speech; GRBAS - G — grade, R — roughness, B — breathiness, A — aesthenicity, S - strain

Session Content Target Areas Assessment
Outline Methods
introductory session opening, motor - welcome and session introduction ASpoR
activities and respiratory exercises - reflection on home-based practice and implementation of strategies for (self-monitoring)
practicing loud and intentional speech throughout the week
- preparatory motor exercises to release tension in the orofacial, neck, and
shoulder regions in preparation for vocal tasks
- respiratory exercises to increase lung capacity, activate abdominal
musculature, and improve diaphragmatic breathing, breath support, and
breath control
vocal vocal and intonation - activation of laryngeal musculature GRBAS
warm-up and  tasks within the natural - breath control during singing, including the regulation of subglottal (perceptual
exercises vocal range pressure and coordination with phonation voice evaluation)

GRBAS, Speech
Intelligibility
Test, ASpoR

Speech
Intelligibility
Test,
ASpoR

ASpoR

ASpoR
(self-monitoring)
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MUSIC THERAPY AS A COMMUNICATION-FOCUSED INTERVENTION IN PARKINSON'S DISEASE

Tab. 2. Results of GRBAS Scale Scores (pretest vs. posttest) — descriptive statistics, Wilcoxon signed-rank test.

Parameter Pretest (SD)  Posttest (SD) W P-exact Effect size (r) Interpretation

grade 1.00 (0.79) 0.94 (0.90) 2.0 0.75 0.17 not significant, small effect size
roughness 047 (0.51) 047 (0.62) 5.0 1 0.1 not statistically significant, very small effect size
breathiness 0.88(0.78) 0.71 (0.85) 0.0 0.25 0.83 not statistically significant, large effect size
asthenia 0.29 (0.59) 0.24 (0.56) 0.0 1 0.00 not statistically significant, no effect
strain 041 (0.62) 0.29 (0.59) 0.0 0.5 0.67 not statistically significant, large effect size

Evaluation based on the 4-point GRBAS scale: 0 = normal, 1 = mild impairment, 2 = moderate impairment, and 3 = severe impairment.
GRBAS - G - grade, R — roughness, B — breathiness, A — aesthenicity, S — strain; SD — standard deviation

Tab. 3. Results of Speech Intelligibility Test Scores (pretest vs. posttest) — descriptive statistics, paired t-test.

max. = 12; total: max. = 72).
SD - standard deviation

Parameter Pretest (SD)  Posttest (SD)  Paired t-test P-value Cohen’sd Interpretation
words 1950 (449) 2018 (461) 13704 01895 033 not statistically significant,
small effect size
not statistically significant,
pseudowords 25.59(9.12) 27.29 (9.04) -1.9721 0.0661 048 ) )
small to medium effect size
total 5453(1560)  5753(1609) 29257 0.0099 071 statistically significant,

Each intelligibly read word, pseudoword, or sentence was awarded one point (words: max. = 24; pseudowords: max. = 36; sentences:

medium to large effect size

Parameter Pretest (SD)

Posttest (SD)

Tab. 4. Results of Speech Intelligibility Test Scores (pretest vs. posttest) — descriptive statistics, Wilcoxon signed-rank test.

W P-exact

Effect size (r)

Interpretation

sentences 9.35(3.37)

SD - standard deviation

10.06 (3.01)

6.0 0.1094 0.58

not statistically significant, large effect size

creased mean values in most parameters, in-
dicating improved voice quality, although
the Wilcoxon test revealed no significant
pre—post differences (all P > 0.05). Notably,
breathiness (r = 0.83) and strain (r = 0.67)
showed large effect sizes, suggesting clini-
cally meaningful improvements despite the
lack of statistical significance (Tab. 2).

Impact of music therapy intervention
on speech intelligibility
Speech intelligibility (N = 17), assessed using
the Intelligibility Test, was analysed across
four categories (words, pseudowords, sen-
tences, and total score; Tab. 3 and 4).

A small, nonsignificant improvement was
observed in the Words category (t = -1.37,
P = 0.19, Cohen’s d = 0.33). Pseudowords

showed a trend toward significance (t=-1.97;
P = 0.066) accompanied by a small-to-me-
dium effect (d = 0.48). Sentence reading also
did not reach statistical significance (W = 6;
P =0.11), yet a large effect size (r = 0.58) in-
dicated a meaningful magnitude of change.
The Total score demonstrated a statisti-
cally significant improvement (t = -2.93;
P = 0.0099*% d = 0.71), representing a large
effect and confirming a positive impact of
music therapy on overall speech intelligibility.

Impact of music therapy intervention
on spontaneous speech production
In the test targeting spontaneous speech
analysis, participants were asked to narrate
the well-known story of Cinderella in their
own words.

Speech productivity was assessed using
three parameters: total number of elemen-
tary text units, number of words, and total
speech time (in seconds). Comparison of
pretest and post-test data showed no con-
sistent trend, with productivity increasing
in some participants and decreasing in oth-
ers. To control for variability in utterance
length, disfluencies and discourse errors
were normalized to total word count, yield-
ing percentage values comparable across
participants.

In the assessment of spontaneous speech,
disfluencies in discourse were analyzed as an
indicator of fluency. Mean and median dis-
fluency rates remained stable at approx-
imately 5-6% across both testing phases
(Fig. 1).
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0%

pretest posttest

pretest posttest

Fig. 1. Descriptive statistics of Analysis of
Spontaneous Speech - percentage of dis-
fluencies in spontaneous speech - pretest
vs. posttest (not statistically significant).
Obr. 1. Deskriptivna $tatistika Analyzy
spontannej reci - percentudlna miera
dysfluencii v spontanne;j reci: pretest vs.
posttest (Statisticky nevyznamné).

Fig. 2. Descriptive statistics of Analysis of
Spontaneous Speech - percentage of spe-
ech errors in spontaneous speech - pretest
vs. posttest (not statistically significant).
Obr. 2. Deskriptivna Statistika Analyzy
spontannej reci - percentuédlna miera chy-
bovosti v spontannej reli — pretest vs.
posttest (Statisticky nevyznamné).

pretest posttest

pretest

posttest

Fig. 3. Descriptive statistics of Analysis of
Spontaneous Speech - self-monitoring
accuracy (%) in spontaneous speech -
pretest vs. posttest.

Percentage of corrected errors, with 100%
representing either error-free discourse or
full success in real-time error correction.
Obr. 3. Deskriptivna Statistika Analysis of
Spontaneous Speech - presnost sebamo-
nitorovania (%) v spontannej reci — pretest
Vs. posttest.

Percento opravenych chyb, pricom 100 %
predstavuje bud bezchybny prejayv, alebo
Uplnu Uspesnost korekcie chyb v redlnom case.

Fig. 4. Descriptive statistics of Analysis

of Spontaneous Speech - ratio of unco-
rrected to corrected errors — pretest vs.
posttest.

Obr. 4. Deskriptivna statistika Analysis of
Spontaneous Speech - pomer nekorigo-
vanych ku korigovanym chybam - pretest
vs. posttest.

Descriptive statistics showed reduced
variance in disfluency rates, while one post-
test outlier (21%) affected the overall re-
sults. Inferential analysis revealed no signif-

icant difference between phases (t = -0.19;
P =0.85, Cohen'sd = 0.05).

Within the analysis of spontaneous
speech production, the presence of dis-
course-level errors (phonological, gram-
matical, and lexical-semantic) was assessed.
Following the same procedure as for dis-
fluencies, the number of discourse errors
in each phase was normalized to the total
word count. The resulting percentage of er-
rors is shown in Fig. 2.

A reduction in the average error rate
was observed after intervention, suggest-
ing a trend toward improvement. However,
the paired t-test showed no significant dif-
ference (t = 1.46; P = 0.16, Cohen’s d = 0.35),
indicating only a minimal impact on speech
errors in spontaneous discourse.

Although no significant effects were ob-
served for fluency or error rates, intervention
yielded promising results in enhancing mon-
itoring ability — i.e., participants’ capacity to
detect and immediately correct their speech
in cases of error occurrence. Monitoring accu-
racy was calculated as the percentage of cor-
rected errors relative to total errors (Fig. 3).

Median monitoring accuracy increased
from approximately 70% (range 20-100%) in
the pretest to higher values post-interven-
tion, indicating enhanced ability to detect
and correct speech errors. Inferential analysis
confirmed a statistically significant improve-
ment (W = 0: P = 0.00097%, r = 0.87), dem-
onstrating a substantial and practically sig-
nificant enhancement in self-monitoring of
verbal output.

The following results complement the pre-
vious findings regarding speech self-monitor-
ing by providing the ratio of uncorrected to
corrected errors. This ratio offers an inverse
perspective on monitoring efficiency — lower
values indicate a higher proportion of errors
that were successfully corrected relative to
those left uncorrected (Fig. 4).

In the pretest, the mean ratio was 1.0, with
two outliers exceeding 3.0, suggesting pro-
nounced monitoring difficulties in some
participants. After intervention, the ratio de-
creased to below 0.5 with reduced variance,
indicating improvement. Inferential analysis
confirmed a significant difference between
phases (W = 0; P = 0.00049, r = 0.87), repre-
senting a large effect and a substantial en-
hancement in self-monitoring accuracy.

Discussion
The findings of this study underscore the
potential of music therapy as an adjunctive

Cesk Slov Neurol N 2026; 89/122(2): 123-129

127
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intervention for improving vocal and speech
functions in individuals with PD. It should
be emphasized that hypokinetic dysarthria
is a multidimensional motor speech disor-
der affecting respiration, resonance, phona-
tion, articulation, and prosody. In the present
study, the assessment primarily targeted
phonatory aspects and overall intelligibility.
A more comprehensive evaluation using in-
struments such as the Frenchay Dysarthria
Assessment would provide a broader char-
acterization of dysarthric manifestations.
However, a validated Slovak version of this
instrument is currently unavailable.

Singing activates many of the same an-
atomical and physiological structures as
speech production [31]. It stimulates vocal
and respiratory musculature and can alle-
viate speech and voice deficits [32]. Effec-
tive vocal production requires breathing
and motor control of the vocal folds and ar-
ticulators regulated by the central nervous
system [33].

Post-intervention analysis showed im-
provement in most vocal parameters (dys-
phonia, breathiness, asthenia, and strain), ex-
cept roughness. Although differences were
not statistically significant (P > 0.05), large ef-
fect sizes for breathiness and strain suggest
practical benefits.

Improved breathiness likely resulted from
regular respiratory and phonatory exer-
cises and training in proper breathing dur-
ing singing and speech. Singing enhances
breath support through rapid inhalation
and controlled exhalation against partially
adducted vocal folds [31], which improves
vocal range, intonation, and loudness [34].
Similar respiratory benefits were reported
by Di Benedetto etal. [16] and Stegemodller
etal. [20]. The pronounced effect for strain
likely reflects targeted relaxation and vocal
flexibility training combined with vocal hy-
giene education [35].

Results of the Speech Intelligibility Test
suggest a positive effect of music therapy on
speech intelligibility. Descriptive analysis re-
vealed increased mean performance across
all assessed categories (words, pseudo-
words, sentences, and total score), with sta-
tistically and practically significant improve-
ment in the total score.

These results may be attributed to edu-
cational, musical, and speech-based exer-
cises targeting articulator mobility, orofacial
motor skills, and the conscious and pre-
cise pronunciation of syllables, sentences,
phrases, and song lyrics. The findings sup-

port the hypothesis that music-based in-
terventions can improve speech intelligibil-
ity by engaging multiple levels of language
processing, from articulatory precision to
prosodic integration. Furthermore, base-
line assessment indicated predominantly
mild dysarthria in the study sample. This
may have resulted in a ceiling effect, limit-
ing the magnitude of observable therapeu-
tic change.

Analysis of ASpoR data provided insight
into changes in spontaneous speech fol-
lowing music therapy intervention. Disfluen-
cies were among the parameters assessed.
Although singing and speech-based exer-
cises can provide structure supporting the
initiation and fluency of verbal expression
by facilitating rhythmic sequencing of ar-
ticulatory movements through various ex-
ternal sensory stimuli (visual, auditory, and
tactile) [36], this effect did not generalize to
spontaneous speech, where disfluency rates
remained virtually unchanged.

This limited transfer may seem surprising
given that music exerts a rhythmic-stabiliz-
ing influence on speech by facilitating syn-
chronization and enhancing the process-
ing of the sound envelope, that is dynamic
changes in sound, such as alterations in vol-
ume and rhythmic patterns over time [371].
Moreover, in singing, the ability to maintain
a stable tempo plays a crucial role [21,22].
However, the issue of generalization in this
area has also been highlighted by Thaut [38],
who notes that even individuals who bene-
fit from rhythmically supported singing ex-
ercises may not exhibit generalization to
speech.

Similarly, the intervention did not signifi-
cantly affect the overall speech error rate. In
contrast, a statistically significant and clini-
cally relevant improvement was observed
in speech self-monitoring — the ability to de-
tect and correct errors in real time during
spontaneous speech. Monitoring accuracy,
expressed as the percentage of corrected er-
rors supported by the ratio of uncorrected
to corrected errors, showed consistent gains.

While speech error rates did not signif-
icantly change, self-monitoring improved
substantially, indicating stronger feedback
and regulation during speech. Enhanced
self-monitoring, expressed through more
corrected errors and lower uncorrected/cor-
rected ratios, proved the most sensitive in-
dicator of intervention efficacy. This finding
suggests that music therapy can reinforce
higher-order cognitive processes related

to planning and self-regulation, possi-
bly via neuroplastic changes in prefrontal
regions [39].

Programs combining rhythmic, articula-
tory, and respiratory training with singing are
most effective when integrated with con-
scious speech control and varied communi-
cative contexts [20,22]. Group delivery likely
enhances outcomes through social support
and motivation [40]. An integrated model
combining speech-language and music
therapy may yield even stronger results [24].

Limitations

Several methodological limitations should
be considered. The small sample size (N = 17)
and lack of a control group restrict general-
izability. Excluding zero values may have fur-
ther reduced statistical power.

Heterogeneity in the disease stage, symp-
tom severity, and communicative abilities
may also have influenced outcomes. Al-
though attendance at group sessions was
high, home-based practice varied, possibly
reducing the overall effect.

Despite standardized materials and ex-
pert SLT assessments, results remain partly
subjective. The GRBAS scale was sensitive to
voice changes, but highlights the need for
objective measures such as acoustic or aero-
dynamic analyses and self-assessment tools
(e.g., Voice Handicap Index [VHI]).

Future research should include larger sam-
ples, control groups, and objective evalua-
tions to strengthen evidence on music ther-
apy effects.

Conclusion

This study demonstrates the potential of
structured music therapy to support vocal
and speech functions in individuals with PD,
with improvements in voice quality, speech
intelligibility, and self-monitoring. Emphasis
should be placed on generalization of gains
to spontaneous communication. A mul-
timodal approach combining music and
speech-language therapy, supported by
follow-up maintenance, may enhance and
sustain benefits. Future controlled studies
are needed to confirm and expand these
findings.

Ethical principles

The entire study was conducted in accordance with
the Helsinki Declaration of 1975 (as revised in 2004 and
2008). All participants provided written informed con-
sent approved by the relevant Ethics Committees of
the University Hospital Bratislava (EK 10/2024), 19. 3. 2024
and Comenius University in Bratislava (3/2024), 2. 7. 2024.

128

Cesk Slov Neurol N 2026; 89/122(2): 123-129




MUSIC THERAPY AS A COMMUNICATION-FOCUSED INTERVENTION IN PARKINSON'S DISEASE

Acknowledgements

This study is a partial output of the VEGA project no.
1/0433/23 Therapeutic-educational intervention
through music therapy to support speech in people
with Parkinson’s disease.

Conflict of interest

The authors declare they have no potential conflicts of
interest concerning drugs, products, or services used in
the study.

Resources

1. de Lau LM, Breteler MM. Epidemiology of Parkin-
son’s disease. Lancet Neurol 2006; 5(6): 525-535. doi:
10.1016/51474-4422(06)70471-9.

2. Ramig L, Halpern A, Spielman J etal. Speech treat-
ment in Parkinson’s disease: randomized controlled
trial (RCT). Mov Disord 2018; 33(11): 1777-1791. doi:
10.1002/mds.27460.

3. Brabenec L, Mekyska J, Galaz Z etal. Speech disorders
in Parkinson’s disease: early diagnostics and effects of
medication and brain stimulation. J Neural Transm 2017;
124(3): 303-334. doi: 10.1007/500702-017-1676-0.

4. Atalar MS,Oguz O, Genc G.Hypokinetic dysarthriain Par-
kinson's disease: a narrative review. Sisli Etfal Hastan Tip Bul
2023;57(2): 163-170. doi: 10.14744/SEMB.2023.29560.

5. Duffy JR. Motor speech disorders: substrates, dif-
ferential diagnosis, and management. St. Louis: Else-
vier Mosby 2013.

6. Miller N, Allcock L, Jones D etal. Prevalence and pat-
tern of perceived intelligibility changes in Parkinson'’s
disease. J Neurol Neurosurg Psychiatry 2007; 78(11):
1188-1190. doi: 10.1136/jnnp.2006.110171.

7. Darling-White M, Huber JE. The impact of expiratory
muscle strength training on speech breathing in indi-
viduals with Parkinson’s disease: a preliminary study.
Am J Speech Lang Pathol 2017; 26(4): 1159-1166. doi:
10.1044/2017_AJSLP-16-0132.

8. Freed DB. Motor speech disorders: diagnosis and
treatment. Cengage Learning 2020.

9. Altmann LJP, Troche MS. High-level language produc-
tion in Parkinson’s disease: a review. Parkinsons Dis 2011;
2011: 238956. doi: 10.4061/2011/238956.

10. Murray LL. Language and Parkinson’s disease.
Annu Rev Appl Linguist 2008; 28: 113-127. doi: 10.1017/S0
267190508080100.

11. Altmann LJP, Schumacher JG, Paul RL. Language
and communication changes in Parkinson’s disease. In:
Miller RG, Lang AG (eds). Cognition and communication
in aging and neurodegenerative disease. Amsterdam:
Elsevier 2016: 145-166.

12. Miller N. Speech, voice and language in Parkin-
son’s disease: changes and interventions. Neurode-
gener Dis Manag 2012; 2(3): 279-289. doi: 10.2217/nmt.
12.15.

13. Mahler LA, Ramig LO, Fox CM. Evidence-based treat-
ment of voice and speech disorders in Parkinson disease.
Curr Opin Otolaryngol Head Neck Surg 2015; 23(3):
209-215. doi: 10.1097/MO0.0000000000000151.

14. Wright H, Aharonson V. Vocal feature changes for
monitoring Parkinson’s disease progression — a system-
atic review. Brain Sci 2025; 15(3): 320. doi: 10.3390/brain-
5ci15030320.

15. Haneishi E. Effects of a music therapy voice protocol
on speech intelligibility, vocal acoustic measures, and
mood of individuals with Parkinson’s disease. J Music Ther
2001; 38(4): 273-290. doi: 10.1093/jmt/38.4.273.

16. Di Benedetto P, Cavazzon M, Mondolo F etal.
Voice and choral singing treatment: a new approach
for speech and voice disorders in Parkinson’s disease.
Eur J Phys Rehabil Med 2009; 45(1): 13-19.

17. Elefant C, Baker FA, Lotan M etal. The effect of
group music therapy on mood, speech, and sing-
ing in individuals with Parkinson’s disease: a feasi-
bility study. J Music Ther 2012; 49(3): 278-290. doi:
10.1093/jmt/49.3.278.

18. Yinger OS, Lapointe LL. The effects of partici-
pation in a group music therapy voice protocol (G-
MTVP) on the speech of individuals with Parkinson’s
disease. Music Ther Perspect 2012; 30(1): 25-31. doi:
10.1093/mtp/30.1.25.

19. Shih LC, Wang J, Fu YH etal. Singing in groups for Par-
kinson's disease (SING-PD): a pilot study of group singing
therapy for PD-related voice/speech disorders. Parkin-
sonism Relat Disord 2012; 18(5): 548-552. doi: 10.1016/j.
parkreldis.2012.02.009.

20. Stegemoller EL, Radig H, Hibbing P etal. Effects of
singing on voice, respiratory control and quality of life
in persons with Parkinson’s disease. Disabil Rehabil 2017;
39(6): 594-600. doi: 10.3109/09638288.2016.1152610.

21. Azekawa M, Lagasse AB. Singing exercises for speech
and vocal abilities in individuals with hypokinetic dysar-
thria: a feasibility study. Music Ther Perspect 2018; 36(1):
40-49. doi: 10.1093/mtp/miw042.

22. Tamplin J, Morris ME, Marigliani C etal. ParkinSong:
outcomes of a 12-month controlled trial of therapeutic
singing groups in Parkinson’s disease. J Parkinsons Dis
2020; 10(3): 1217-1230. doi: 10.3233/JPD-191838.

23. Butala A, Li K, Swaminathan A etal. Parkinsonics:
a randomized, blinded, cross-over trial of group singing
for motor and non-motor symptoms in idiopathic Par-
kinson disease. Parkinsons Dis 2022; 2022: 4233203. doi:
10.1155/2022/4233203.

24. Mohseni Z, Mohamadi R, Habibi SAH etal. Voice im-
provement following conventional speech therapy
combined with singing intervention in people with Par-
kinson's disease: a three-arm randomized controlled
trial. Int J Lang Commun Disord 2023; 58(5): 1752-1767.
doi: 10.1111/1460-6984.12900.

25. Lee SJ, Dvorak AL, Manternach JN. Therapeutic sing-
ing and semi-occluded vocal tract exercises for indi-
viduals with Parkinson’s disease: a randomized con-

trolled trial of a single session intervention. J Music Ther
2024; 61(2): 132-167. doi: 10.1093/jmt/thae004.

26. Postuma RB, Berg D, Stern M etal. MDS clinical diag-
nostic criteria for Parkinson’s disease. Mov Disord 2015;
30(12): 1591-1601. doi: 10.1002/mds.26424.

27. Ricci-Maccarini A, Schindler A, Mozzanica F
etal. Validity, reliability and reproducibility of the "Ex-
tended GRBAS Scale,” a comprehensive perceptual
evaluation of dysphonia. J Voice 2025; 39(2): 393-402.
doi: 10.1016/j.jvoice.2022.09.008.

28. Micianova L', Kusnirova A, Straka | etal. Zrozumitelnost
re¢i a klinické parametre u pacientov s Parkinsonovou
chorobou. Cesk Slov Neurol N 2018; 81(5): 586-592. doi:
10.14735/amcsnn2018586.

29. Markova J, Kevicka V, Buntova D. Analyza spontannej
reci a jej vyuzitie v logopedickej praxi. Bratislava: Univer-
zita Komenského 2021.

30. Plonsky L, Oswald FL. How big is "big"? Interpret-
ing effect sizes in L2 research. Lang Learn 2014; 64(4):
878-912. doi: 10.1111/lang.12079.

31. Mertel K. Oral motor and respiratory exercises. In:
Thaut MH, Hoemberg V (eds). Handbook of neurologic
music therapy. Oxford: Oxford University Press 2014:
161-178.

32. Garcia-Casares N, Martin-Colom JE, Garcia-Arnés JA.
Music therapy in Parkinson'’s disease. J Am Med Dir Assoc
2018; 19(12): 1054-1062. doi: 10.1016/j.jamda.2018.09.025.
33. Vydrovéd J. Hlasova terapie. Havli¢kdv Brod: Tobids
2017.

34. Thaut MH. Vocal intonation therapy (VIT). In:
Thaut MH, Hoemberg V (eds). Handbook of neurologic
music therapy. Oxford: Oxford University Press 2014:
179-184.

35. de Oliveira Lemos |, da Cunha Pereira G, Druck
Sant’Anna G etal. Effects of a voice therapy program for
patients with muscle tension dysphonia. Folia Phoniatr
Logop 2018; 69(5-6): 239-245. doi: 10.1159/000487942.
36. Mainka S, Mallien A. Rhythmic speech cueing. In:
Thaut MH, Hoemberg V (eds). Handbook of neurologic
music therapy. Oxford: Oxford University Press 2014:
150-161.

37. Fujii S, Wan CY. The role of rhythm in speech and lan-
guage rehabilitation: the SEP hypothesis. Front Hum Neu-
rosci 2014; 8: 777. doi: 10.3389/fnhum.2014.00777.

38. Thaut MH. Rhythm, music, and the brain: scientific
foundations and clinical applications. New York: Rout-
ledge 2005.

39. Sarkdmo T. Musical leisure activities to sup-
port cognitive and emotional functioning in
aging and dementia: a review of current evidence.
2020 [online]. Available from: https://helda.helsinki.
fi/server/api/core/bitstreams/7fc67b3d-589a-4d2b-
869b-3dc03952ec1f/content.

40. Kusy P, Pal¢ekova A. The potential of music-based
interventions as a component of social rehabilitation.
Rehabilitacia 2025; 62(3): 162-181. doi: 10.61983/lcrh.
v62i3.116.

Cesk Slov Neurol N 2026; 89/122(2): 123-129

129




