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ABSTRACT

Objectives: To evaluate the effectiveness of adding melodic
intonation therapy (MIT) to conventional therapy in improving
language abilities in Thai-speaking stroke patients with Broca'’s
aphasia

Study design: A pilot randomized controlled trial

Setting: Three government hospitals in Thailand

Subjects: Eleven stroke survivors diagnosed with Broca's
aphasia were enrolled in the study; eight completed the interven-
tion and were analyzed.

Methods: Participants were randomly assigned to receive either
conventional speech therapy or conven-tional therapy combined
with MIT. Participants received three hours of therapy a week for
eight weeks (two 30-minute sessions with a speech-language
pathologist (SLP) and four 30-minute home-based sessions con-
ducted by a caregiver). A blinded SLP assessed outcomes using
the Thai adaptation of the Western Aphasia Battery (WAB) at
baseline and three months post-baseline. Non-parametric tests
(Wilcoxon Signed-Rank and Mann-Whitney U tests) were used
due to the small sample size.

Results: The median age of participants was 56.5 years (IQR:
50.8-57.8) in the conventional group and 58.0 years (IQR: 33.5-
67.5) in the conventional with MIT group. The median post-onset
duration was longer in the conventional group (5.4 months, IQR:
2.4-9.8) compared to the MIT group (2.6 months, IQR: 1.0-4.6).
Both groups showed improvements in fluency, comprehension,
repetition, naming, and Aphasia Quotient (AQ). The MIT group
demonstrated significantly greater gains in repetition and naming
(p<0.05).

Conclusions: The findings of this pilot study suggest that
adding MIT to conventional therapy may enhance repetition
and naming abilities in Thai-speaking individuals with Broca’s
aphasia. This finding supports the adaptation of MIT for tonal
language contexts and highlights its potential in aphasia rehabili-
tation programs in Thailand. However, due to the limited sample
size and statistical power, further research with larger samples is
needed to confirm these findings.
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Introduction

Stroke is @ common condition worldwide. In 2021, stroke
was the fourth leading cause of death globally.! In Thailand,
according to a five-year report by the Department of Disease
Control of the Ministry of Public Health, the number of stroke
patients has steadily increased each year: from 2017 to 2021,
the annual incidence of stroke per 100,000 population was
479, 534, 588, and 645, respectively. Similarly, the mortality
rate per 100,000 population was recorded at 48, 47, 53, and
53, respectively. Additionally, approximately 30,000 people
die from stroke annually, making it one of the leading causes
of death in Thailand.? Stroke survivors often suffer from
language and speech impairments, affecting approximately
4-20% of survivors.® Stroke-induced communication disorders
are found in 15% of people under 65 years old and 43% of
people over 85 years old.*

Patients with aphasia exhibit varying degrees of language
and speech difficulties, depending on the location of brain
damage, which impacts their daily communication. Aphasia
can be classified into eight types: global aphasia, Broca’s
aphasia, isolation aphasia or transcortical mixed aphasia,
transcortical motor aphasia, Wernicke’s aphasia, transcortical
sensory aphasia, conduction aphasia, and anomic aphasia.®
Following a first stroke, the incidence rates of each type are
as follows: global aphasia (32%), Broca’s aphasia (12%),
isolation aphasia (2%), transcortical motor aphasia (2%),
Wernicke’s aphasia (16%), transcortical sensory aphasia (7%),
conduction aphasia (5%), and anomic aphasia (25%).5 Broca’s
aphasia is caused by damage to the left hemisphere of the
brain, with patients typically understanding speech well but
struggling with word retrieval, sentence production, repeti-
tion, and sometimes reading and writing.”®
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There are various methods of speech and language
therapy (SLT) for patients with aphasia. These methods can
be categorized based on the impairment: auditory compre-
hension SLT, word-finding SLT, repetition SLT, reading com-
prehension SLT, and writing SLT. Other approaches include
functional SLT, phonological SLT, semantic SLT, constraint-
induced aphasia therapy, multimodal therapy, conversational
partner training SLT, and melodic intonation therapy (MIT).°

For patients with severe left hemisphere damage and
non-fluent aphasia, traditional speech therapy alone often
yields limited results because it depends on the impaired
language network in the left hemisphere.™® However, it has
been reported that non-fluent aphasia patients can still sing,
leading to the development of MIT in 1973 by Albert et al."
MIT uses musical elements such as melody and rhythm to
stimulate speech and improve communication, making it
particularly beneficial for individuals with non-fluent aphasia,
especially Broca’s aphasia and apraxia of speech. MIT is a
structured, hierarchical technique that begins with unison
intoning of phrases and progresses to delayed repetition and
spontaneous speech. Rhythmic left-hand tapping is used
to support speech initiation through sensorimotor integra-
tion, leveraging preserved musical and prosodic abilities to
enhance verbal output in individuals with severe non-fluent
aphasia.™™

Previous studies have shown that MIT is effective in tone-
based languages such as Chinese, suggesting its potential
applicability to other tone-based Asian languages, including
Thai. However, no prior studies have investigated the use of
MIT in Thai individuals with aphasia. Therefore, the research
team is interested in studying the effectiveness of adding
MIT to conventional therapy in improving language abilities
in patients with Broca’s aphasia. The results will be used to
develop a treatment model for hospitals across the nation.

Methods

Study design

This study is a randomized controlled trial (RCT) with a
blinded outcome assessment, conducted in accordance with
the CONSORT 2010 guidelines.'

The Human Research Ethics Committee of Sirindhorn
National Medical Rehabilitation Institute (SNMRI) on Decem-
ber 23, 2020, Lampang Cancer Hospital (on behalf of Vejja-
rak Lampang Hospital or VJLH) on February 18, 2021, and
Neurological Institute of Thailand (NIT) approved this study
under approval numbers 64001, 40/2564-27/2666, and
031/2564 (project number 64016) on July 18, 2021, respec-
tively. Informed consent was obtained from all participants.
This study was registered with the Thai Clinical Trials Registry
(TCTR20250411008). As participant recruitment did not pro-
gress as anticipated and the funding period concluded, the
study was discontinued before reaching the intended sample
size. All relevant IRBs were formally notified. Given the small
number of enrolled participants and the discontinuation of
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recruitment, the study was conducted as a pilot trial to explore
feasibility and inform the design of future larger-scale rando-
mized trials.

Participants

The sample size calculation used the n4Studies applica-
tion, employing the formula for testing two independent
means (two-tailed test),” with the Aphasia Quotient (AQ) as
the primary outcome variable. Estimates were based on pre-
vious studies reporting a mean of 18.7 (SD = 13.6) in group
1and 6.1 (SD =9.2) in group 2."with an alpha of 0.05 and a
beta of 0.20, the calculated sample size was 14 participants
per group, increased by 5% to account for potential dropoults,
for a total of 30 participants.

Inclusion criteria

1. First-time stroke confirmed by neuroimaging (CT or
MRI).

2. Aged 20-70 years, with Thai as their primary language,
and at least 6 years of education (starting from Year 1 of primary
school) to reduce potential confounding from dementia and
low educational level."

3. SLP diagnosed Broca’s aphasia using the Thai adapta-
tion of the Western Aphasia Battery (WAB), based on an AQ
of less than 94.7% and the following subtest score ranges:
fluency 0-4, comprehension 4-10, repetition 0-7.9, naming
0-8.2

4. Able to cooperate during therapy without emotional
disturbances affecting participation.?

5. Has a committed Thai caregiver, aged 20-60 years,
who is literate and can assist with home practice for at least
30 minutes, four days a week, over eight weeks.?

Exclusion criteria

1. Presence of right hemisphere brain pathology as de-
termined by CT or MRI.%

2. Presence of visual or hearing impairments affecting
assessment and therapy, as determined from patient and
caregiver history, since these sensory limitations could interfere
with participants’ ability to accurately perceive and respond
to test stimuli, potentially confounding the results.

3. Patients receiving speech therapy at other hospitals
during the study.

4. Presence of medical conditions such as heart disease,
epilepsy, or dementia.

5. Inability to maintain the prescribed frequency or dura-
tion of home practice or failure to follow therapy instructions
provided by the SLP.

Randomization

Randomization was conducted using a mixed-size block
method. An independent SLP not involved in the study
generated the allocation sequence using Microsoft Excel.
The personnel responsible for enrolling participants and
assigning them to intervention groups had no access to the
allocation sequence. Assignments were sealed in opaque



envelopes to ensure allocation concealment. Participants were
randomly assigned to the control or experimental group in a
1:1 ratio.

Intervention

Participants were randomly assigned to one of two groups:
a conventional speech therapy group and a conventional
therapy group combined with the MIT approach. Patients
received eight weeks of treatment, comprising two sessions/
week with SLP (30 minutes each) and four sessions/week at
home with a caregiver (30 minutes each), totaling 3 hours per
week.? Caregivers were instructed to support participants in
continuing the activities practiced during in-clinic training
and to document each home-based training session in a
daily logbook. These records were used to verify participant
adherence and monitor the fidelity of the intervention con-
ducted at home. SLPs also used logbooks to document each
therapy session conducted at the hospital, supporting fidelity
monitoring across sites. Due to the nature of the intervention,
blinding patients, caregivers, and SLPs delivering therapy
was not feasible. No concomitant speech or language inter-
ventions were provided during the study period. No interim
analyses or stopping guidelines were planned. A preparatory
meeting and training session were held onsite with research
teams from the three participating sites. Expert SLPs pro-
vided training and guidance on the implementation of the MIT
technique. While the total therapy time was equal between
groups, the strategies used to support speech production
differed, consistent with the principles of each intervention.

Melodic intonation therapy (MIT)

Procedures for implementing MIT were based on estab-
lished guidelines from Helm-Estabrooks et al. and Norton
et al."*"* The therapy was designed for individuals with non-
fluent aphasia and consisted of three hierarchical levels:
elementary, intermediate, and advanced, progressing from
two-syllable words to longer phrases. Each level included
approximately 20 high-probability words or commonly used
social phrases, presented with visual cues to support speech
production. Phrases were intoned using two pitch levels
based on natural prosody, with stressed syllables produced
at a higher pitch and unstressed syllables at a lower pitch.
Patients tapped their left hand once per syllable during into-
nation to support rhythm and motor planning. At each level,
structured steps were followed, including humming, unison
intoning, delayed repetition, and response to probe questions
(e.g., “What did you say?”), with cueing gradually reduced.
In later stages, speech-like intonation (Sprechgesang) was
introduced and transitioned toward natural speech. Through-
out all levels, activities and cueing strategies were adapted
to match each individual’s abilities and progress.

Conventional speech therapy

For conventional treatment, procedures followed the
Guidelines for Assessment and Diagnosis of Disabilities under

the Ministry of Social Development and Human Security.?
The treatment aimed to improve basic communication skills,
comprehension, and cognitive functions in individuals with
Broca’s aphasia. The intervention included communication
and language-focused training, such as basic communica-
tion to express needs, auditory comprehension of words and
conversations, and lexical retrieval of common items used
in daily life. Cognitive stimulation targeted time, place, and
person orientation, as well as memory, reasoning, and social
interaction skills. Speech and articulation components included
oral motor exercises to strengthen the speech organs, coordi-
nation training to improve articulator function, breathing exer-
cises for voice control, and practice in producing vowels and
simple words, as well as articulating consonants, vowels,
and tones to enhance clarity and phonological accuracy. In
addition, reading and writing tasks were simplified to match
the patient’s ability, and alternative communication strate-
gies, such as picture-based tools, were introduced to support
effective communication when verbal output was limited.?

Cueing protocol for conventional group

The conventional therapy group followed an additional
cueing protocol to support participants in articulating target
words. If a participant was unable to produce the target word
within five seconds, the therapist provided a cue selected
from the following types: (1) verbal associations, (2) written
cues, (3) description of use, context of use, or function, (4)
description of form, position in space, or outward characteris-
tics, (5) gesture of action or function, (6) gesture of shape,
location, or outward characteristics, (7) spelling or letter cues,
and (8) production of the sound made by the object. The
selection of cues depended on the nature of each target word,
and therapists could combine two types of cues if a single
method were insufficient. If the patient remained unable to
respond within five seconds after cueing, the therapist then
provided the initial sound of the word. If still unsuccessful after
an additional five seconds, the initial syllable was given. Finally,
if the patient continued to experience difficulty, the therapist
produced the complete target word and prompted the patient
to repeat it.?%” This cueing protocol was used only in the con-
ventional group. It was not applied in the conventional manner
with the MIT group, where target words were presented
exclusively through structured MIT procedures.

Outcome measurements

SLPs conducted baseline assessments for participant
eligibility at each site. Outcome assessments were conducted
three months post-baseline by a blinded assessor who was
not involved in the intervention. This SLP assessed participants
onsite at one site and scored the others via video recordings.

The Thai adaptation of the Western Aphasia Battery
(WAB)® was used as the primary outcome measure to assess
language abilities in individuals with aphasia. This standard-
ized tool quantifies severity and classifies aphasia subtypes
based on four core domains: spontaneous speech, auditory
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comprehension, repetition, and naming. The resulting AQ
ranges from 0 to 100, with higher scores indicating better
performance. The Thai version demonstrated strong content
validity and excellent test-retest reliability (r=0.99, p < 0.01),
with an AQ cutoff of 94.7.%. Subtypes are classified using
domain-specific cutoffs into eight standard types: Global,
Broca's, Wernicke’s, Conduction, Transcortical Motor, Trans-
cortical Sensory, Isolation, and Anomic.?' These criteria enable
consistent classification, longitudinal tracking, and cross-lin-
guistic comparisons, as the WAB has been widely translated
and used internationally.?

While participants and the treating researchers were
not blinded, the assessors were blinded to the treatment
groups. The study employed a parallel-group design under
a superiority framework to evaluate the effectiveness of add-
ing Melodic Intonation Therapy to conventional therapy. Pa-
tients and members of the public were not involved in this
research’s design, conduct, reporting, or dissemination plans.

Statistical methods

Statistical analysis was performed using IBM SPSS Sta-
tistics for Mac, version 26.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics were used to report demographic infor-
mation. The effectiveness of the intervention was assessed
by comparing pre- and post-treatment results within each
group and by comparing change scores between groups,

using non-parametric tests (Wilcoxon Signed-Rank test,
Mann-Whitney U test), based on data normality test results
and the small sample size. All analyses were pre-specified
in the study protocol based on participants who completed
both baseline and post-treatment assessments. Participants
who withdrew before completing the intervention and post-
assessment were excluded from the analysis. No imputation
for missing data, subgroup or sensitivity analyses, or ancil-
lary analyses were conducted.

Results

Recruitment challenges limited the final sample size.
Although 30 participants were initially planned, only 11 were
enrolled, and eight were analyzed by per-protocol. The COV-
ID-19 pandemic hindered recruitment, limited the number of
eligible Broca’s aphasia cases, and led to caregiver unavail-
ability, staff constraints, and logistical barriers. As a result,
the study proceeded as a pilot trial to assess feasibility.

This study includes data from 8 participants: seven from
SNMRI and one from VJLH. No participants from NIT met
the inclusion criteria. Participants were randomly assigned
to the conventional therapy group (n = 4) or the conventional
therapy combined with MIT group (n = 4). Participant flow
reported following CONSORT guideline 2010%, is shown in
Figure 1.

Enrollment

Assessed for eligibility (n = 30) from 3 sites

Excluded (n = 19)
due to not meeting inclusion criteria

(e.g., type of aphasia, caregiver-related
logistical or clinical constraints)

Randomized (n = 11)

.

Allocation ] Y
Allocated to conventional .
(n = 5 from SNMRI: 4, VJLH: 1) AIIocatgd to conventlgnal + M!T (n=6)
Received allocated intervention (n = 5) - Received allocated intervention (n = 6)
Follow-Up

t 12 weeks post-enrollment

J

y

Discontinued intervention (schedule) (n = 1)
Lost to follow-up for primary outcome (n = 0)

Discontinued intervention (health, dislike singing)
(n=2)
Lost to follow-up for primary outcome (n = 0)

A\ 4

Analysis

]

Analyzed for primary outcome (n = 4)
Per-protocol analysis
Excluded from analysis (n = 0)

Analyzed for primary outcome (n = 4)
Per-protocol analysis
Excluded from analysis (n= 0)

Figure 1. Participant flow diagram following CONSORT guidelines®
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Normality of the data was assessed using the Shapiro-
Wilk test due to the small sample size (n = 8). Several vari-
ables violated the assumption of normality, including years
of education (p = 0.016), fluency change score (p = 0.013),
baseline comprehension (p = 0.049), and post-treatment AQ
(p=0.030). As a result, non-parametric tests were employed
for all subsequent within- and between-group comparisons.

The baseline demographic and clinical characteristics
of the participants are presented in Table 1. The proportion
of female participants was higher in the conventional with
MIT group compared to the conventional group (83% vs.
60%), as was the proportion of participants with hemor-
rhagic stroke (50% vs. 40%). The median age of participants
was 56.0 years (IQR: 48.5-57.5) in the conventional group
and 57.5 years (IQR: 38.5-66.5) in the conventional with
MIT group. The median years of education was higher in
the conventional with MIT group (16.0 vs. 14.0 years). The
median post-onset duration was longer in the conventional
group (4.1 months, IQR: 1.1-8.7) than in the conventional
with MIT group (2.4 months, IQR: 1.0-3.8). Baseline scores
for fluency, comprehension, repetition, naming, and AQ were
generally comparable between groups. Three participants
who later withdrew had lower baseline scores and a shorter
post-onset duration.

Between-group comparisons of baseline, post-treatment,
and change scores were conducted using the Mann-Whitney
U test with Monte Carlo simulation (Table 2), revealing no
statistically significant differences between the conventional

Table 1. Baseline demographic and clinical characteristics of patients

Characteristics Conventional Conventional plus
(n=5) MIT (n = 6)
Gender
Females (%) 3 (60) 5(83)
Type of stroke
Hemorrhage 2 3
Ischemic 3 3
Age (years) 56.0 (48.5,57.5)  57.5(38.5,66.5)

Education (years) 14.0 (10.5, 16.0) 16.0 (8.3, 16.0)

Post-onset (months) 41(1.1,8.7) 24(1.0,3.8)
Fluency 2.0(1.0,2.5) 25(0.8,3.3)
Comprehension 49 (45, 64) 50(44,57)
Repetition 3.2(2.0,3.9) 3.1(0.0,5.1)
Naming 25(1.7,2.8) 0.3(0.0,2.3)
Aphasia quotient (AQ)  28.8 (27.7,34.9)  26.2 (14.7, 36.7)

Values are presented as median (interquartile range). Education level (in
years) is calculated starting from Year 1 of primary school

and conventional with MIT groups (p > 0.050), indicating
baseline equivalence. Following treatment, the conventional
with MIT group showed significantly greater improvement
in repetition (p = 0.026, r = 0.837) and naming (p = 0.024,
r = 0.816) compared to the conventional group. While both
groups demonstrated improvements in other language
domains and AQ scores, between-group differences in fluency,
comprehension, and AQ change scores were not statistically
significant.

Table 2. Between-group comparison of baseline, post-treatment, and change scores in the conven-

tional and conventional with MIT Groups

Conventional ~ Conventional+MIT | Effect
(n=4) (n=4) PVale  sizes
Fluency
Baseline 2.0(1.3,2.8) 3.0(0.8,3.8) 0.515 -0.316
Post-treatment 3.0(2.3,4.5) 45(3.3,8.0) 0.285 0474
Change score (4) 1.0(1.0, 1.8) 3.0(0.3,5.0) 0.763 -0.164
Comprehension
Baseline 49(4.5,7.0) 51(45,6.2) 0.973 -0.051
Post-treatment 7.1(5.5,8.5) 6.2(5.5,8.9) 1.000 0.000
Change score (4) 15(04,29) 0.6(0.2,3.9) 0.882 -0.102
Repetition
Baseline 3.2(1.7,3.9) 45(1.1,6.1) 0.338 -0.408
Post-treatment 4.2(3.5,5.7) 7.6(4.3,9.3) 0.201 -0.510
Change score (4) 2.0(0.6,2.0) 3.3(24,338) 0.026' -0.837
Naming
Baseline 21(16,2.7) 0.9(0.0,34) 0.514 -0.258
Post-treatment 3.2(1.9,4.8) 6.0 (3.6, 8.0) 0.114 -0.612
Change score (4) 1.1(0.2,2.1) 4.1(3.2,6.1) 0.024' -0.816
Aphasia quotient (AQ)
Baseline 31.2(28.0,355) 31.6(14.0,42.0) 0.882 -0.102
Post-treatment 45.9(36.3,52.9) 53.3(50.5,82.2) 0.114 -0.612
Change score (4) 15.3(7.0,18.2)  34.3(17.7,464) 0.114 -0.612

Values are presented as median (interquartile range). P-values refer to between-group comparisons using the
Mann-Whitney U Test with a Monte Carlo simulation.® Effect size (r) was calculated from Z scores using the
formula r = ZWN, where N is the total sample size®' (0.2: small, 0.5: medium, 0.8 = large).*2 ‘p-values less than

0.05 were considered statistically significant
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Table 3. Within group comparison of language outcomes at baseline and post-treatment in the conventional and conven-

tional with MIT groups

Baseline Post-treatment Change (4) p-value Effect sizes

Fluency

Conventional (n = 4) 2.0(1.3,2.8) 3.0(2.3,4.5) 1.0(1.0,1.8) 0.127 -0.945

Conventional plus MIT (n = 4) 3.0(0.8,3.8) 45(3.3,8.0) 3.0(0.3,5.0) 0.249 -0.817
Comprehension

Conventional (n=4) 49(45,7.0) 1(55,85) 1.5(04,29) 0.126 -0.913

Conventional plus MIT (n = 4) 5.1(4.5,6.2) 6.2(5.5,8.9) 0.6(0.2,3.9) 0.124 -0.913
Repetition

Conventional (n=4) 3.2(1.7,3.9) 2(35,5.7) 2.0(0.6, 2.0 0.126 -0.945

Conventional plus MIT (n = 4) 45(1.1,6.1) 7.6(4.3,9.3) 3.3(24,338) 0.124 -0.913
Naming

Conventional (n=4) 2.1(1.6,2.7) 32(1.9,4.8) 1.1(0.2,2.1) 0.126 -0.913

Conventional plus MIT (n = 4) 0.9(0.0,3.4) 6.0 (3.6, 8.0) 41(3.2,6.1) 0.124 -0.913
Aphasia quotient (AQ)

Conventional (n=4) 31.2(28.0,35.5) 459(36.3,529) 15.3(7.0,182) 0.126 -0.913

Conventional plus MIT (n=4)  31.6 (14.0,42.0) 53.3(50.5,82.2) 34.3(17.7,464) 0.124 -0.913

Values are presented as median (interquartile range). p-values refer to within-group comparisons using the Wilcoxon Signed-Rank
test with a Monte Carlo simulation.®® Effect size (r) was calculated from Z scores using the formula r = Z/VN, where N is the total
number of observations®' (0.2 = small, 0.5 = medium, 0.8 = large).* "Statistical significance was set at p < .05.

Within-group comparisons of baseline and post-treatment
were conducted using the Wilcoxon Signed-Rank test with
a Monte Carlo simulation, as presented in Table 3. Both the
conventional and the conventional with MIT groups showed
improvements across all language domains. However, none
of the within-group differences reached statistical signifi-
cance (p > 0.05), possibly due to the small sample size (n
=4 per group).

Despite this, Table 3 shows that large effect sizes were
observed in both groups. In the conventional with MIT group,
effect sizes were slightly smaller for fluency (r = 0.817) and
repetition (r = 0.913) compared to the conventional group
(r=10.945 for both outcomes). For other outcomes, the effect
sizes were equal (r=0.913 in both groups).

A post hoc power analysis was conducted using G*Power
3.1 for Mac (Heinrich Heine University, Diisseldorf, Germany)
for the Wilcoxon-Mann-Whitney test. Based on the observed
effect sizes of change scores in repetition (r = 0.837) and
naming (r = 0.816) from the between-group comparison, with
a sample size of 4 participants per group and a significance
level of a = 0.05 (two-tailed), the calculated statistical power
was approximately 0.16. This low power may have contrib-
uted to the lack of statistically significant findings, despite the
large observed effect sizes.

No harm or adverse events were monitored or observed
during the trial.

Discussion

This pilot study found that adding MIT to conventional
speech therapy led to greater improvements in repetition and
naming abilities in Thai individuals with Broca’s aphasia com-
pared to conventional therapy alone. Although both groups
showed progress in fluency, comprehension, repetition, and
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naming, statistically significant differences were observed
specifically in repetition and naming. These findings suggest
that MIT may be particularly beneficial in addressing specific
language deficits commonly observed in non-fluent aphasia,
such as difficulties with word retrieval and repetition.

Previous observations by SLPs indicate that patients with
severe aphasia often demonstrate better articulatory muscle
movement while singing compared to normal speech. This
observation has led to the incorporation of music and singing
into aphasia rehabilitation.* In 1973, Albert, Sparks, and
Helm introduced MIT, a treatment that combines melody,
rhythm, and speech to enhance articulation. The therapy
follows a structured process, starting with patients singing
simple phrases to a melody and gradually progressing to
speaking without musical cues.' However, the majority of MIT
literature comprises RCT studies focused on Western lan-
guages, with fewer studies examining East Asian languages
such as Japanese and Chinese. Unlike Western languages,
many East Asian languages, including Thai, are tonal, where
differences in tone convey distinct meanings, necessitating
more complex neural processing involving bilateral brain cir-
cuits.** A recent pilot study by Chen et al.” adapted MIT
into a tone-rhythmic therapy (TRT) specifically for Mandarin,
incorporating lexical tones and rhythmic patterns characteris-
tic of the language. Six individuals with non-fluent aphasia,
more than six months post-stroke, received TRT over six
weeks, with five 50-minute sessions per week. Results
showed improvements in speech and language skills that
were sustained for up to six months. These findings highlight
the potential of MIT-based approaches in tonal languages.
While no adaptation was made, the present study applied
MIT in a Thai-speaking population, another tonal language,
providing foundational evidence for its feasibility and thera-
peutic benefit in this linguistic context.



Difficulty in recruitment for this study

The study aimed to recruit 30 patients across multiple
sites but was able to enroll only 8 participants due to limited
resources. Contributing factors included patients not meeting
the inclusion criteria, a higher prevalence of global aphasia
compared to Broca’s aphasia, and reduced availability due to
the COVID-19 pandemic. Emotional factors, including frus-
tration and depression, also contributed to participant recruit-
ment challenges or withdrawal, with depression rates as high
as 40-60% among stroke survivors with aphasia.®*” Several
patients withdrew due to health issues or discomfort with MIT
training, and some caregivers did not meet the inclusion cri-
teria. Additional barriers included travel, financial limitations,
and staffing constraints, which impacted participation and
follow-up opportunities.

Conducting research with aphasia patients in Thailand
presented significant challenges, as the pool of eligible par-
ticipants is smaller due to limited access to speech therapy
services, further compounded by the pandemic. Caregiver
involvement also proved challenging, as many struggled to
commit to the at-home training. Some caregivers may not
have been able to manage the demands of high-intensity
therapy.® Caregivers frequently had to prioritize advocating for
timely care and ensuring patient engagement in rehabilita-
tion; balancing these responsibilities can be overwhelming.®
Some caregivers believed that therapy should focus on the
patient receiving treatment rather than on them receiving
training.* These challenges suggest the need for hybrid
teletherapy models when patients cannot attend sessions.
Teletherapy can help address common barriers, including
distance, travel costs, and time constraints.*!

Expanding the inclusion criteria to encompass broader
non-fluent aphasia may also increase the pool of eligible
patients, as MIT has shown effectiveness in this condition. 4243
In this study, only patients with Broca’s aphasia were included
to reduce heterogeneity in language profiles. However, as
WAB does not detect apraxia of speech, which may co-occur
with Broca’s aphasia* and also benefits from MIT,"4 future
studies should identify this subgroup to avoid potential bias.

Improvement of participants

Post-intervention WAB scores indicated significant im-
provements across all four subtests in both groups, consist-
ent with the findings of Hough (2010), who implemented 3
hours of therapy per week over eight weeks?, and Robey
(1998), who reported that at least 2 hours per week yielded
improvements.®  Previous systematic reviews have raised
unresolved questions regarding the optimal timing for starting
MIT, particularly whether it should be initiated in the acute
or chronic phase. The timing of therapy is closely linked to
neural recovery and may result in different outcomes.* In this
study, both groups had post-onset periods within six months,
corresponding to the subacute or intermediate care phase.
Notably, the conventional group with the MIT group had a
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shorter post-onset duration (median = 2.4 months, IQR:
1.0-3.8) compared to the conventional group (median = 4.1
months, IQR: 1.1-8.7). This difference may have favored
treatment responsiveness in the MIT group due to spontaneous
recovery, potentially confounding the results for some pa-
tients.®® Future studies should match participants by post-
onset time or include it as a covariate.

When comparing the groups, statistically significant
improvements (p < 0.05) were observed in repetition and
naming abilities in the experimental group compared to the
control group. However, no significant differences were found
in fluency or comprehension scores. This result is consistent
with Lim et al. (2013), who found that adding MIT significantly
improved verbal repetition and word retrieval.’® Furthermore,
systematic reviews®# and meta-analysis***° by Popescu,
Haro-Martinez, and others have confirmed that MIT has the
most potent effects on repetition tasks.

MIT is particularly beneficial for patients with left hemi-
sphere damage who retain the right hemisphere’s capacity
for music. By activating the right hemisphere’s auditory cortex
for music processing and the right hemisphere’s language
motor areas, which correspond to the left hemisphere’s Broca’s
area via the right arcuate fasciculus, MIT compensates for
damaged areas and facilitates language output.®® Degen-
eracy,” or the reorganization of language functions to the
contralateral hemisphere, has also been observed in patients
with brain tumors near Wernicke’s area.®? All participants in
this study had left hemisphere brain damage, with an intact
right hemisphere, making them well-suited for MIT. Other
hypotheses explain why MIT is effective in treating non-fluent
aphasia: MIT slows the rate of speech,% it prolongs the dura-
tion of syllables and introduces pauses between them,* and
it incorporates left-hand tapping for each syllable, activating
the right hemisphere, which controls both speech-related
and arm movements,* all of which contribute to its success,
particularly in enhancing the repetition and naming abilities
observed in this study.

MIT is unsuitable for patients whose primary deficit is
comprehension, such as those with Wernicke's aphasia,
transcortical aphasia, conduction aphasia, or brain injuries
affecting language comprehension.? In this study, both the
control and experimental groups demonstrated significant
improvements in comprehension, but no statistically signifi-
cant differences were found between them. This result may
be due to MIT’s primary focus on enhancing expressive
language. However, Morrow-Odom and Swann (2013) reported
the effectiveness of MIT in a single case of global aphasia,
where the patient received 2.5 hours of therapy per day, five
days a week, for seven consecutive weeks. Post-therapy,
the patient showed improvement in auditory comprehension,
repetition, and sentence length, suggesting that MIT could
also benefit global aphasia rehabilitation.®® The lack of sig-
nificant differences in fluency scores between the control and
experimental groups in this study may be attributed to the
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fact that most patients in both groups were still practicing at
the word level, limiting gains in speech fluency.

In addition to statistical significance, improvements observed
in the conventional group with the MIT group surpassed the
minimal clinically important differences (MCID) as defined
by Katz and Wertz.% Specifically, an increase of at least 5
points on the WAB AQ and at least 1 point on WAB subtests
was considered clinically significant. Although the MIT group
showed clinically significant gains in fluency, repetition, naming,
and AQ, the improvement in auditory comprehension was
smaller than in the conventional group. The median change
in comprehension for the MIT group was only 0.6 points, falling
below the 1-point MCID threshold. This change suggests
that MIT, which primarily targets expressive language, may
have limited effects on receptive abilities. These findings un-
derscore the need for combined or tailored approaches and
should be interpreted with caution, especially given the small
sample size.

Treatment adherence

Although one participant in the conventional group dis-
continued due to scheduling difficulties, two participants in
the experimental group also withdrew: one due to health
issues requiring treatment at another hospital, and the other
due to discomfort with singing. Despite these withdrawals,
both patients and caregivers in both groups demonstrated
excellent adherence to the therapy and home practice pro-
grams. This strong adherence contributed to statistically sig-
nificant improvements in all domains of speech and language
in both the control and experimental groups. The therapy
program, comprising one hour of therapy with an SLP and
two hours of home practice per week (a total of three hours
weekly) over eight consecutive weeks, proved effective for
all participants.

Applicability of MIT in the Thai context

In addition to the patient’s preserved right hemisphere
abilities, the successful application of MIT depends on the
interest and comfort of the SLPs, patients, and caregivers in
using melodic intonation and singing. SLPs must be trained
in the technique, prepare target words, phrases, and sen-
tences in advance, and be capable of teaching patients and,
importantly, their caregivers how to practice MIT at home.
Additionally, SLPs should carefully consider the meaning of
words when sung, as tonal changes in the melody may con-
fuse due to the tonal nature of the Thai language.

A post hoc power analysis indicated a statistical power
of approximately 0.16 for detecting differences in repetition
and naming scores between groups. This low power, due to
the small sample size (n = 4 per group), suggests a risk of
type Il error, meaning that true effects may exist but were
not detected. Therefore, the findings should be interpreted
with caution, and future studies with larger sample sizes are
warranted.
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This feasibility study provides preliminary evidence sup-
porting the benefit of adding MIT for Thai individuals with
Broca's aphasia on repetition and naming abilities by engaging
preserved right hemisphere functions. The limitations of this
pilot study should also be noted. In addition to the small sample
size, the exclusive inclusion of individuals with Broca’s aphasia
limits the generalizability of the findings. Therapy intensity
was restricted to 3 hours per week,'® comprising 1 hour pro-
vided by an SLP and 2 hours by caregivers, due to constraints
of the existing service model, where typically only 30 minutes
per week of professional therapy is available. Additionally, to
minimize bias, a blinded SLP reviewed recorded sessions
from the site where only one therapist provided treatment.

Future research should evaluate the effectiveness of MIT
in other forms of non-fluent aphasia and apraxia of speech.
Stratifying participants according to post-stroke onset phase
(subacute vs. chronic)* could further clarify how timing affects
recovery outcomes. Addressing these limitations through
larger-scale studies would strengthen understanding of MIT's
clinical utility across diverse patient populations.

Conclusions

This study found that both the experimental and control
groups showed significant improvements in language and
speech abilities, with the group receiving MIT alongside
standard therapy demonstrating greater gains in verbal repeti-
tion and word retrieval (p < 0.05). As a pilot study, these findings
are promising additions to speech-language rehabilitation in
Thailand, but should be interpreted with caution and validated
in larger-scale research.
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